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I. This opinion contains indications relating to the following items: 

Box No. I Basis of the opinion 

Box No. II Priority 

~ 

□ 
181 Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention □ 
IZI Box No. V Reasoned statement under Rule 43bis. l (a)(i) with regard 10 novelty, inventive step or industrial applicability; • 

□ 
□ 
□ 

citations and explanations supporting such statement 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration ofJ months from the date of mailing ofForm 
PCT/ISA/220 or before the expiration of22 months from the priority dale, whichever expires later. 

For further options, see form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISNUS Date of completion of this opinion Authorized officer: 
Man Slop PCT, Attn: IS.AA.IS LeeW. Young Commissioner for Palenls 23.08.2010 (23.08.2010) P.O. Box 1450, Alexandria, Virginia 22313•1450 

PCT Helpdosk: 571·272-4300 
Facsimile No. 571-273-3201 PCT OSP: 571 •272-7TT4 

Form PCT/ISA/237 (cover sheet) (July 2009) 

Rigel Exhibit 1020 
Page 427 of 1266



PCT/US2010/040486 01.09.2010 

Box No. I 

WRl'rl'EN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

I. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

International application No. 
PCT/US 10/40486 

l8J 
□ a translation of the international application into ___________ which is the language of a 

2. □ 

translation furnished for the purposes of international search (Rules I 2.3(a) and 23.1 (b)). 

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

D on paper 

D in electronic form 

b. (time) 

D in the international application as filed 

D together with the· international application in electronic form 

D subsequently to this Authority for the purposes of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I} (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

PCT/US2010/040486 01.09.2010 

International application No. 
PCT/US 10/40486 

Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

D the entire international application. 

~ claims Nos. 21·22 25 and 27-28 

because: 

□ the said international application, or the said claims Nos. ___ _,,,..,...----------
subject matter which does not require an international search (specify): 

relate to the following 

~ the description, claims or drawings (indicate particular elements below) or said claims Nos. 21-22, 25 and 27•28 
are so unclear that no meaningful opinion could be fonncd (specify): 

Claims 21-22, 25 and 27·28 are improper multiple dependent claims because they are dependent claims and are not drafted in 
accordance with the second and third sentences of Rule 6.4(a). 

□ the claims, or said claims Nos. ____________________ _ arc so inadequately supported 
by the description that no meaningful opinion could be fonned (specljj~: 

~ no international search report has been established for said claims Nos. _2_1._2_2_, _2_5_a_n_d_2_7_•28 ___________ _ 

D a meaningful opinion could not be fonned without the sequence listing; the applicant did not, within the prescribed time limit: 

D furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a fonn and manner acceptable 
to it. 

□ 

□ 

furnish a sequence listing in electronic fonn complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a fonn and manner acceptable 
toit. 

pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under 
Rule 13ter. l(a) or (b). 

D Sec Supplemental Box for further details. 

Fonn PCT/ISA/237 (Box No. Ill) (July 2009) 
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PCT/US2010/040486 01.09.2010 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 10/40486 

Box No. V Reasoned statement under Rule 436£1'.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims 1 ·20, 23-24, 26, 29-30 YES 

Claims None NO 

Inventive step (IS) Claims None YES 

Claims 1-20, 23-24, 26, 29-30 NO 

Industrial applicability (IA) Claims 1-20, 23-24, 26, 29-30 YES 

Claims None NO 

2. Citations and explanations: 
Claims 1-20, 23-24, 26 and 29-30 lack an Inventive step under PCT Artlcle 33(3) as being obvious over US 5,834,485 A to Dyke et al. 
(hereinafter 'Dyke') In view of US 2003/0095958 Al to Bhisetti et al. (hereinafter 'Bhisetti'). 

As per claims 1-20, Dyke discloses a similar compound of formula I or a pharmaceutically acceptable salt thereof wherein W, X, Y and Z 
are each independently CH or N; D and 01 are independently a bond or NRb (col 1, In 35-45, wherein R6 is aryl or heteroaryl; additionally 
R6 is subsituted with R14 and R14 is CORl 1 and R11is a heterocycle corresponding to the plperazlne or diazepane ring), A Is optionally 
substitited bicyclic heteroaryl (col 1, In 35-45), g, m and hare 0, 1 or 2 and Lis a bond (col 1, In 35-45, col 2, In 10-15). Dyke does not 
explicitly disclose wherein Lis C(O), (CRcRc)m, OC(O), (CRcRc)m-OC(O) or NRbC(O) or Al is selected from alkyl, cycloalkyl, aryl, 
heteroaryl and heterocyclyl, each of which is substituted with 0-5 occurrences of Rd. However, Bhisetti discloses similar piperazine 
derivatives (para [0217)), wherein Lis a bond (para [0217), wherein mis O) or C(O), (CRcRc)m, OC(O), (CRcRc)m-OC(O) or NRbC(O) 
(para (0215), see L 1) and Al is aryl (para (0231), see M). Therefore, it would have been obvious to one of ordinary skill In the art at the 
time ol the invention to combine the substlluents of Bhisetti with the invention of Dyke to arrive at the claimed compounds without undue 
experimentation for the purpose of providing another conjugalable site on the molecule that is the least sterically hindered. 

As per claims 23-24, 26 and 29-30, Dyke discloses a similar compound used in a pharmaceutical composition in the manufacture of a 
medicament of formula I or a pharmaceutically acceptable salt thereof wherein W, X, Y and Z are each independently CH or N, D and 01 
are Independently a bond or NRb (col 1, In 35-45, wherein R6 ls aryl orheteroaryl; addilionally R6 is subsltuted with R14 and R14 is 
COR11 and R11 ls a heterocycle corresponding to the piperazine or diazepane ring), A Is optionally substltlled blcycllc heteroaryl (col 1, In 
35-45), g, m and hare 0, 1 or 2 and Lis a bond (col 1, In 35-45, col 2, In 10-15). Dyke does not explicitly disclose wherein Lis C(O), 
(CRcRc)m, OC(O), (CRcRc)m-OC(O) or NRbC(O) or R1 is selected from alkyl, cycloalkyl, aryl, heteroaryl and heterocyclyl, each of which 
is substituted with 0-5 occurrences of Rd in the manufacture of a medicament for modulating PKM2 activity in a subject in need thereof or 
for treating cancer associated with PKM2 activity in said subject. However, Dyke discloses said compounds and composllions are useful 
in treating cancer and cancer related disorders (abstract). Addllioanlly, Bhisettl discloses similar piperazine derivatives (para (0217)), 
wherein L Is a bond (para (0217), wherein m is O) or C(O), (CRcRc)m, OC(O), (CRcRc)m-OC(O) or NRbC(O) (para [0215), see L 1) and 
R1 is aryl (para [0231), see M). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the substituents of Bhiselli with the invention of Dyke to arrive at the claimed compositions and compounds without undue 
experimentation for the purpose of optimizing the treatment of cancer and cancer related diseases as these would have been known 
equivalents in the art with similar chemical and pharmacological properties. 

Claims 1-20, 23-24, 26 and 29-30 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or 
used in industry. 

Fonn PCT/ISA/237 (Box No. V) (July 2009) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
C2081-7033WO 

International application No. International filing date (day/month/year) I Priority date (day/month/year) 
PCT/US2010/053623 21 October 2010 (21.10.2010) 21 October 2009 (21.10.2009) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
AGIOS PHARMACEUTICALS, INC. 

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

~ Box No. III 

□ Box No. IV 

~ Box No. V 

□ Box No. VI 

□ Box No. VII 

□ Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
24 April 2012 (24.04.2012) 

The International Bureau of WIPO 
Authorized officer 

34, chemin des Colombettes Nora Lindner 1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pt03.pct@wipo.int 

Form PCT/IB/373 (January 2004) 
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PCT/US2010/053623 18.01.2011 

PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: CATHERINE M. MCCARTY 
LANDO & ANASTASI, LLP 

PCT 
ONE MAIN STREET, ELEVENTH FLOOR 
CAMBRIDGE, MA 02142 WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 18 JAN ·2011 ( day/month/year) 

Applicant's or agent's file reference FOR FURTHER ACTION 
C2081-7033WO 

International application No. International filing date (day/month/year) 

PCT /US 10/53623 21 October 2010 (21.10.201 O) 

International Patent Classification (IPC) or both national classification and IPC 
IPC(8) - C12Q 1/68; A61K 31/225 (2010.01) 
USPC - 435/6; 514/547 
Applicant AGIOS PHARMACEUTICALS, INC. 

1. This opinion contains indications relating to the following items: 

~ 

□ 
Box No. I 

Box No. II 

Basis of the opinion 

Priority 

See paragraph 2 below 

Priority date (day/month/year) 

21 October 2009 (21.10.2009) 

~ 

□ 
Box No. Ill 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis .1 (a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

D Box No. VJ Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("JPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing of Form 
PCT/ISN220 or before the expiration of22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISN220. 

3. For further details, see notes to Form PCT/ISN220. 

Name and mailing address of the !SA/US Date of completion of this opinion Authorized officer: 
Mail Stop PCT, Attn: ISA/US 

LeeW. Young Commissioner for Patents 31 December 201 O {31.12.2010) P.O. Box 1450. Alexandria, Virginia 22313-1450 
PCT Helpdesk: 571•272-4300 

Facsimile No. 571-273-3201 PCT OSP: 571•272-7774 

Form PCT/ISN237 (cover sheet) (July 2009) 
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PCT/US2010/053623 18.01.2011 

Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

l. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

International application No. 
PCT/US 10/53623 

a translation of the international application into _____________ which is the language of a 

2. □ 

translation furnished for the purposes of international search (Rules 12.3( a) and 23. l (b)). 

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

D onpaper 

D in electronic form 

b. (time) 

D in the international application as filed 

D together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

4. D In addition, in the case that more than one version or copy ofa sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISN237 (Box No. I) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

PCT/US2010/053623 18.01.2011 

International application No. 
PCT/US 10/53623 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

D the entire international application. 

IZ! claims Nos. 14-35 -~~---------------------------------------
because: 

D the said international application, or the said claims Nos. 
subject matter which does not require an international sea_rc_h-(s_p_e_c_ify,_,J_: __________ _ 

relate to the following 

IZ! the description, claims or drawings (indicate particular elements below) or said claims Nos. _1_4_-3_5 _________ _ 
are so unclear that no meaningful opinion could be formed (specijj,): 

Claims 14-35 are not drafted in accordance with the second and third sentences of Rule 6.4 (a). These claims are improper multiple 
dependent claims. 

□ the claims, or said claims Nos. _______________________ _ are so inadequately supported 
by the description that no meaningful opinion could be formed (specijj,): 

__ IZ! no international search report has been established for said claims Nos. _1_4_-35 __________________ _ 

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

D furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable 
to it. 

D furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable 
to it. 

D pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under 
Rule 13ter. l(a) or (b). 

D See Supplemental Box for further details. 

Form PCT/ISA/237 (Box No. Ill) (July 2009) 
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PCT/US2010/053623 18.01.2011 

WRI1TEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 10/53623 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims 1-13 YES 

Claims none NO 

Inventive step (IS) Claims none YES 

Claims 1-13 NO 

Industrial applicability (IA) Claims 1-13 YES 

Claims none NO 

2. Citations and explanations: 
Claims 5-7 lack inventive step under PCT Article 33(3) as being obvious over the article titled "Hydroxyglutaric aciduria and malignant 
brain tumor: a case report and literature review• by Aghili et al. (hereinafter 'Aghili') in view of the article titled "Mutations in the D-2-
hydroxyglutarate dehydrogenase gene cause D-2-hydroxyglutaric aciduria" by Struys et al. (hereinafter 'Struys '05') 

Regarding claim 5, Aghili discloses a method of treating a subject having a cell proliferation-related disorder (abstract, ependymoma) 
characterized by ii) elevated levels of 2HG {abstract, pg 233, right col, para 1, elevated levels of L-2-OHG in urine and CSF) the method 
comprising radiotherapy (pg 234, left col, para 1 ). 
Aghili does not specifically disclose a treatment method of administering to the subject in need thereof a therapeutically effective amount 
of a compound that degrades, sequesters, metabolizes, increases the metabolic conversion of 2HG. 
Struys '05 discloses that low activity of D-2-hydroxyglutarate dehydrogenase in cells from patients of D-2-hydroxyglutaric aciduria 
{abstract and pg 359, right col, para 4) is due disease causing gene mutations in D-2-hydroxyglutarate dehydrogenase {abstract). It 
would have been obvious to one of ordinary skill in the art, at the time the invention was made, to have applied a commonly practiced 
replacement therapy of D-2-hydroxyglutarate dehydrogenase of Struys '05 to the method of treating a subject having a cell proliferation
related disorder of Aghili, and thus to have increases the metabolic conversion of 2HG, without undue experimentation. 

Regarding claim 6, Aghili, in view of Struys '05, discloses the method of claim 5, wherein the compound metabolizes 2HG (Struys '05, 
abstract). 

Regarding claim 7, Aghili, in view of Struys '05, discloses the method of claim 6, wherein the compound is 2-HG dehydrogenase (Struys 
'05, abstract). 

Claims 8 and 11 lack inventive step under PCT Article 33(3) as being obvious over Aghili, as above, in view of US 6,979,675 B2 
(lidmarsh). 

Regarding claim 8, Aghili discloses a method of treating a subject having a cell proliferation-related disorder (abstract, ependymoma) 
characterized by ii) elevated levels of 2HG (abstract, pg 233, right col, para 1, elevated levels of L-2-0HG in urine and CSF) the method 
comprising radiotherapy (pg 234, left col, para 1 ). 
Aghili does not specifically disclose a treatment method of administering to the subject in need thereof a therapeutically effective amount 
of an anti-glycolytic compound, to thereby treat the subject. 
Tidmarsh discloses a method of treating ependymoma with anti-glycolytic compound {col 3, In 26-44 and col 19, In 13-41). It would have 
been obvious to one of ordinary skill in the art, at the time the invention was made, to have applied the anti-glycotic compound of Tidmarsh 
to treat the ependymoma of Aghili, because Tidmarsh teaches that anti-glycolytic compound is effective in treating ependyrnoma 

Regarding claim 11, Aghili, in view of Tidmarsh, discloses the method of claim 8, wherein the anti-glycolytic compound is 2 deoxyglucose 
{Tidmarsh, col 3, In 26-44). 

Claims 12-13 lack inventive step under PCT Article 33(3) as being obvious over Aghili, as above, in view of US 5,984,882 A to 
Rosenschein et al. (hereinafter 'Rosenschein'). 

Regarding claim 12, Aghili discloses a method of treating a subject having a cell proliferation-related disorder (abstract, ependymoma) 
characterized by ii) elevated levels of 2HG (abstract, pg 233, right col, para 1, elevated levels of L-2-OHG in urine and CSF) the method 
comprising radiotherapy (pg 234, left col, para 1 ). 
Aghili does not specifically disclose a treatment method of administering to the subject in need thereof a therapeutically effective amount 
of an antioxidant, to thereby treat the subject. 
Rosenschein discloses a method of applying antioxidant to treat ependymoma (col 2, In 46-53 and col 6, In 36-66). It would have been 
obvious to one of ordinary skill in the art, at the time the invention was made, to have applied the antioxidant of Rosenschein to treat the 
ependymoma of Aghili, because Rosenschein teaches that antioxidant is effective in treating ependymoma. 

Regarding claim 13, Aghili, in view of Rosenschein, discloses the method of claim 12, wherein the antioxidant is ascorbic acid 
(Rosenschein, col 2, In 46-53). 

---------<-:o-ntinued in Supplemental Box-----------

Form PCT/JSA/237 (Box No. V) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

Box V2. Citations and explanation 

PCT/US2010/053623 18.01.2011 

International application No. 

PCT/US 10/53623 

Claims 1-4 lack inventive step under PCT Article 33(3) as being obvious over Aghili, as above, in view of the article titled "Investigations by 
mass isotopomer analysis of the formation of 0-2-hydroxyglutarate by culutred tymphoblasts from two patients with D-2-hydroxyglutaric 
aciduria" by Struys et al. (hereinafter 'Struys '03') and the article titled "Metabolic enzymes as oncogenes or tumor suppressors• by 
Thompson (hereinafter "Thompson"). 

Regarding claim 1, Aghili discloses a method of treating a subject having a cell proliferation-related disorder (abstract, ependymoma) 
characterized by ii) elevated levels of 2HG (abstract, pg 233, right col, para 1, elevated levels of L-2-OHG in urine and CSF) the method 
comprising radiotherapy (pg 234, left col, para 1). 
Aghili does not specifically disclose a treatment method of administering to the subject in need thereof a therapeutically effective amount of 
a treatment that decreases the ability of 2HG to compete with a cellular structural analog of the 2HG. 
Struys '03 discloses that mitochondrial 2-KG interconverts rapidly to D-2-HG in cultured lymphoblast from patients with D-2-HG aciduria 
(abstract) and the three components, citrate, 0-2-HG and 2-KG, are part of a metabolic sequence (pg 119, left col, para 2). 
Thompson discloses that mutated IDH1, arginine 132, is found in 12% of glioblastomas (pg 1, para 3) and maybe resulted from its loss of 
capacity to be regulated by its end-product alpha-ketoglutarate (pg 2, para 1 ). One skilled in the art.at the time the invention was made, 
would have been motivated to combine the observations that isocitrate and 2-KG are precursors of elevated D-2-HG of Stuys '03 with 
dysregulated IDH1 mutant of Thompson, and to have applied the end-product alpha-ketoglutarate as an inhibitor of IDH1 to treat the cell 
proliferation disorder of Aghili, by reducing the level of D-2-HG precursors. 

Regarding claim 2, Thompson further discloses increasing the cellular concentration of the cellular structural analog of the 2HG relative to 
the concentration of the 2HG (pg 2, para 1, alpha-ketoglutarate). 

Regarding claim 3, Thompson further discloses that the cellular structural analog has the following formula as disclosed: wherein; 
each Ra and Rb are independently H; 
Re is a hydrogen bond acceptor, and can be bound to the caribon chain by way of a single or double bond, as indicated by the dashed line; 
and 
n is 1 (pg 2, para 1, alpha-ketoglutarate). 

Regarding claim 4, Aghili, in view of Struys '03 and Thompson, discloses the method of claim 3, wherein the cellular structural analog is 
alpha ketoglutarate (Thompson, pg 2, para 1). 

Claims 9-10 lack inventive step under PCT Article 33(3) as being obvious over Aghili, as above, in view of Tidmarsh and Thompson. 

Regarding claim 9, Aghili, in view of Tidmarsh, discloses the method of claim 8, but does not specifically disclose that wherein the anti
glycolytic compound is a compound, which upon administration, turns a PET positive cancer into a PET negative cancer. Thompson 
discloses that cancer cells preferentially metabolize glucose in PET positive cancer (pg 1, para 1 ). It would have been obvious to one of 
ordinary skill in the art, at the time the invention was made, to have applied the anti-glycolytic compound of Aghili and Tidmarsh to treat the 
PET positive cancer of Thompson, because Thompson teaches that cancer cells preferentially metabolize glucose. 

Regarding claim 10, Aghili, in view of lidmarsh and Thompson, discloses the method of daim 9, wherein the PET positive cancer is a 
tumor (Thompson, pg 1, para 1-2). 

Claims 1-13 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry. 

Fonn PCT/ISN237 (Supplemental Box) (July 2009) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
C2081-7021WO 

International application No. International filing date (day/month/year) I Priority date (day/month/year) 
PCT/US2010/053624 21 October 2010 (21.10.2010) 21 October 2009 (21.10.2009) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
AGIOS PHARMACEUTICALS, INC. 

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

~ Box No. III 

~ Box No. IV 

~ Box No. V 

□ Box No. VI 

□ Box No. VII 

□ Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
24 April 2012 (24.04.2012) 

The International Bureau of WIPO 
Authorized officer 

34, chemin des Colombettes Nora Lindner 1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pt03.pct@wipo.int 

Form PCT/IB/373 (January 2004) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: CATHERINE M. MCCARTY 
LANDO & ANASTASI, LLP 

PCT 
ONE MAIN STREET, ELEVENTH FLOOR 
CAMBRIDGE, MA 02142 WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 

07 APR 2011 (day/month/year) 

Applicant's or agent's file reference FOR FURTHER ACTION 

C2081-7021WO 

International application No. International filing date (day/month/year) 

PCT /US 10/53624 21 October 201 0 (21.10.2010) 

International Patent Classification (IPC) or both national classification and IPC 

IPC(8) - A61 K 31/00 (2011.01) 
USPC- 514/1 ; 435/6 
Applicant AGIOS PHARMACEUTICALS, INC. 

I. This opinion contains indications relating to the following items: 

IZI 
□ 

Box No. I 

Box No. II 

Basis of the opinion 

Priority 

See paragraph 2 below 

Priority date (day/month/year) 

21 October 2009 (21.10.2009) 

IZI Box No. III 

IZI Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

IZI Box No. V Reasoned statement under Rule 43bis. l (a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 

International Preliminary Examining Authority ("!PEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written 

opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to submit to the IPEA 

a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 

PCT/ISN220 or before the expiration of22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISN220. 

3. For further details, see notes to Form PCT/ISN220. 

Name and mailing address of the ISNUS Date of completion of this opinion Authorized officer: 

Mail Stop PCT, Attn: ISA/US LeeW. Young 
Commissioner for Patents 23 March 2011 (23.03.2011) 
P.O. Box 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: 571-272-4300 

Facsimile No. 571-273-3201 PCT OSP: 571-272-7774 

Form PCT/ISN237 (cover sheet) (July 2009) 

Rigel Exhibit 1020 
Page 438 of 1266



PCT/US2010/053624 07.04.2011 

Box No. I 

WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

Basis or this opinion 

I. With regard to the language, this opinion has been established on the basis of: 

~ the international application in the language in which it was filed. 

International application No. 
PCT/US 10/53624 

D a translation of the international application into ______________ which is the language of a 

translation furnished for the purposes of international search (Rules 12.3( a) and 23. I (b )). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 

to this Authority under Rule 91 (Rule 43bis. l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 

established on the basis ofa sequence listing filed or furnished: 

a. (means) 

□ 
~ 

b. {time) 

on paper 

in electronic fonn 

D in the international application as filed 

D together with the international application in electronic form 

IZ! subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the infonnation in the subsequent or additional copies is identical to that in the application as filed or 

does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

GenCore ver 6.3 SEQ ID NO: 8 

Form PCT/ISA/237 (Box No. I) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

PCT/US2010/053624 07.04.2011 

International application No. 
PCT/US 10/53624 

Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 

applicable have not been examined in respect of: 

D the entire international application. 

C8J claims Nos. _6=...::a::.cnc::dc.c9::...._ ________________________________________ _ 

because: 

D the said international application, or the said claims Nos. ________________ _ relate to the following 

subject matter which does not require an international search (specify): 

C8J the description, claims or drav.'ings (indicate particular elements below) or said claims Nos.6 .:....:ac..n...:d_9::,_ ________ _ 

are so unclear that no meaningful opinion could be fonned (specify): 

Claims 6 and 9 have been held unsearchable because they are multiple dependent claims and not drafted in accordance with PCT Rule 

6.4(a). 

□ the claims, or said claims Nos. _______________________ _ are so inadequately supported 

by the description that no meaningful opinion could be formed (specify): 

C8J no international search report has been established for said claims Nos. _6_a_n_d_9 _________________ _ 

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

D furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative 

Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable 

toit. 

□ 

□ 

furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative 

Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable 

to it. 

pay the required late furnishing fee for tl1e furnishing of a sequence listing in response to an invitation under 

Rule 13/er.l(a)or(b}. 

D See Supplemental Box for further details. 

Fonn PCT/ISA/237 (Box No. Ill) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 10/53624 

Box No. IV Lack of unity of invention 

I. ~ In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the appicable time limit: 

D paid additional fees 

D paid additional fees under protest and, where applicable, the protest fee 

D paid additional fees under protest but the applicable protest fee was not paid 

~ not paid additional fees 

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to 

pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13. I, 13.2 and 13.3 is 

D complied with 

~ not complied with for the following reasons: 

This application contains the following inventions or groups ol inventions which are not so linked as to from a single general inventive 

concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid. 

Group I: Claims 1-5, 7, 8, and 10-17, drawn to a method of treating a subject, a method of evaluating a subject, a method of evaluating a 

candidate compound, and a method of selecting a payment class. 

Groups II+: Claim 18, drawn to a pharmaceutical composition, where each invention is limited to one of the structures shown in claim 18. 

The groups listed above do not relate to a single general inventive concept under PCT Rule 13.1 because under PCT Rule 13.2, they 

lack the same or corresponding special technical features for the following reasons. 

Groups I and ll+share the functional technical feature of an inhibitor of the IDH1-G97D mutant having 2HG neoactivity. However, this 

shared technical feature does not represent a significant structural element. Further, this functional technical feature is old in the art. US 

2004/0067234 (Einat et al.) teaches an inhibitor of the IDH1-G97D mutant having 2HG neoactivity (antisense IDH; Claim 12, SEQ ID NO: 

5; also see the small molecule inhibitors recited in claim 4). Although Einat is silent with respect the the capacity of the inhibitors to 

inhibit inhibit the G97D, such a technical feature is inherent to the inhibitors taught by Einat. For example, although the antisense 

sequence of SEQ ID NO: 5 is not complementary to the the base which imparts the mutation position 97, the antisense sequence is 

otherwise complementary to the IDH1 sequence, and would therefore provide an inhibitor of the G97D mutant because SEQ ID NO: 5 is 

531 nucleotides in length, and it is well known that antisense-based inhibition does not require 100% sequence homology. 

Further, the inventions of Groups II+ do not share a significant structural element attributed to a shared function and therefore do not 

relate to a single invention. 

Accordingly, unity of invention is lacking. 

4. Consequently, this opinion has been established in respect of the following parts of the international application: 

D allparts 

~ the parts relating to claims Nos. 1_-..c.5.,_, _7.,_, .c.8.,_, _10-'-·-1_7 _____________________________ _ 

Fonn PCT/ISA/237 (Box No. IV) (July 2009) 
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WRJTTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 10/53624 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims 1-5, 7, 8, 13-17 

Claims 10-12 

Inventive step (IS) Claims 15, 17 

Claims 1-5, 7, 8, 10-14, 16 

Industrial applicability (IA) Claims 1-5, 7, 8, 10-17 

Claims NONE 

2. Citations and explanations: 

Claim 10-12 lack novelty under PCT Article 33(3) as being anticipated by the article entitled "IDH1 mutations at residue p.R132 

(IDH1(R132)} occur frequently in high-grade gliomas but not in other solid tumors• by BLEEKER et at. (hereinafter "Bleeker") 

YES 

NO 

YES 

NO 

YES 

NO 

As to claim 10, Bleeker teaches a method of evaluating a subject for the presence of or susceptibility to a cancer analyzing the subject or 

a sample from the subject for 
c) the presence of DNA encoding an IDH1-G97D mutant enzyme (pg 10 left col para 2; •we found two previously unreported IDH1 alleles 

in three cell lines: p.V71 I was detected in the plasma cell myeloma line RPMl-8226, while p.G97D was found in the colorectal cancer cell 

lines DLD-1 and HCT-15 ... from the same patient"), thereby evaluating the subject for such cancer. Bleeker does not expressly teach that 

the IDH1-G97D mutant has 2HG neoactivity. However, such is an inherent property of the IDH1-G97D mutant as disclosed by applicant 

(pg 1 para 4 of the instant application). 

As to claims 11 and 12, Bleeker further teaches that the cancer is a colon cancer (pg 10 left col para 2). 

Claims 13 and 14 lack an inventive step under PCT Article 33(3) as being obvious over Bleeker. 

As to claim 13, Bleeker teaches analyzing the presence of IDH 1-G97D DNA (pg 1 O left col para 2) by systematic sequencing (abstract). 

Bleeker does not teach analyzing a RNA encoding an IDHI-G97D mutant which has 2HG neoactivity. However, it would have been 

obvious to one of ordinary skill in the art to examine the RNA levels once a mutant DNA was discovered, since over-expression of a gene 

is frequently associated with cancer. 

As to claim 14, the claim is further obvious because Bleeker teaches that the aforementioned colon cancer cell lines were analyzed by 

DNA sequencing and were derived from a tissue of a subject (pg 10 left col para 2). 

Claims 1-5, 7, 8, and 16 lack an inventive step under PCT Article 33(3) as being obvious over US 2004/0067234 Al to EINAT et al 

(hereinafter "Einat") in view of Bleeker. 

As to claim 1, regarding a method of treating a subject having a cell proliferation-related disorder characterized by the presence of an 

IDH1-G97D mutant having 2HG neoactivity, Einat teaches administering to the subject in need thereof a therapeutically 

effective amount of a nucleic acid based inhibitor which targets mRNA encoding the IDH1 to thereby treat the subject (para [0074] 'The 

invention also provides in this aspect an antisense oligonucleotide complementary to the entire or a portion of a DNA molecule encoding 

said IDH polypeptide, said sequence being capable of inhibiting the expression of said polypeptide. An example of such an antisense 

oligonucleotide is depicted in FIG. 3 [i.e. SEQ ID NO: 5]"; para [0083] "The invention further provides a method for potentiating a 

chemotherapeutic treatment of an apoptosis related disease, preferably a cancer-type disease, in a subject comprising administering to 

said subject a therapeutically effective amount of an inhibitor of the human IDH polypeptide in conjunction with a chemotherapeutic 

agent"). Although Einat does not specifically teach a subject with the IGH1-G97D mutant, such would have been obvious to one of 

ordinary skill in the art because Bleeker teaches the IGH1-G97D mutant is associated with colon cancer (See pg 10 left col para 2). 

Accordingly, one skilled in the art would have expected that subjects having the IDH1 -G9iD mutant would be especially well suited for 

IDH1 inhibition because Einat teaches inhibiting IDH1 to treat cancer and it was well known in the art to target cancer-associated mutants 

in therapy . Further, one skilled in the art would have appreciated that the antisense sequence taught in SEQ ID NO: 5 and Fig 3 of Einat 

corresponds to full length wild type IDH1 and would have hybridized with the IGH1-G97D mutant, because 100% sequence identity would 

not have been necessary to enable effective hybridization. 

As to claim 2, Einat further teaches that the cell proliferation-related disorder is cancer (para [0083]). 

As to claim 3, Einat further teaches that the cancer is a colon cancer (para [0012]; • Examples of cancer-type diseases include, inter alia: 

carcinoma (e.g.: breast, colon and lung)". 

As to claim 4, Einat further teaches that the cancer is a colon cancer (para (0012]). 

----c:ontinued in Supplemental Box-----
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Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 

Continuation of: 
Box V-2 (Citations and Explanations) 

PCT/US2010/053624 07.04.2011 

International application No. 

PCT/US 10/53624 

As to claim 5 the claim would have been obvious for the reasons set forth in the discussion of claim 1. Furthermore, an antisense 

therapeutic as taught by Einat would have had the property of inhibiting all lGH1 mRNA expression, including IGH1-G97D, resulting in 

inhibition of production of any and all catalytic products produced by such an enzyme. Additionally, the applicants defined the IDH1-G97D 

mutant having 2HG activity as an inherent property of IGH1-G97D (pg 1 para 4; "IDH I-G97D, that confers alpha hydroxyl neoactivity, e.g., 

2HG neoactivity, on the mutant IDHI protein"), but one skilled in the art could practice the claim without knowing that the inherent feature 

of neoactivity exists. 

As to claim 7, the claim would have been obvious for the reasons set forth in the discussion of claim 1 because administration of an 

antisense inhibitor, as taught by Einat, would have ameliorated unwanted effects caused by production of any byproducts of IDH1. 

As to claim 8, the claim would have been obvious for the reasons set forth in the discussion of claim 1. Furthermore, an antisense 

therapeutic as taught by Einat would have had the property of inhibiting any IGH1 mRNA expression, including mRNA encoding IG1'11-

G97D, and thus inhibited production of any and all inherent catalytic products produced by such an enzyme. 

As to claim 16, regarding a method of evaluating a candidate compound for the ability to inhibit the translation of an RNA encoding an IDHI 

-G97D mutant having 2HG neoactivity, Einat teaches contacting a candidate compound with an RNA that encodes IDHI or a mutant IDH1 

(para [0136]) and evaluating the ability of the candidate compound to inhibit the translation of the RNA (para (0074] antisense 

oligonucleotide compound; para [0083]). Einat does not teach the IDH1-G97D mutant or 2HG neoactivity specifically. However, Bleeker 

teaches the IDH1-G97D mutant is associated with colon cancer (pg 10 left col para 2). An artisan of ordinary skill in the art would have 

readily appreciated to contacting an antisense oligonucleotide to inhibit expression of IDH1-G97D and study the effect on cell properties 

such as growth or proliferation. Consequently, it would have been obvious to one of ordinary skill in the art to combine contacting the 

candidate compound with an RNA that encodes IDHI or a mutant IDH1, as taught by Einat, with mutant is IDH1-G97D, as taught by 

Bleeker, because Bleeker teaches the IGH1-G97D mutant is associated with colon cancer (See pg 10 left col para 2) and because it would 

have enabled evaluating a candidate antisense RNA compound for the ability to inhibit translation of an RNA encoding IDH1-G97D. 

Neither Einat nor Bleeker teaches IDH1-G97D 2HG neoactivity. However, such is an inherent property of the IDH1-G97D mutant as 

disclosed by applicant (pg 1 para 4 of the instant application). 

Claims 15 and 17 meet the criteria set out in PCT Article 33(2)-(3) because the prior art does not teach or suggest measuring the 2-

hydroxyglutarate (2HG) generating neoactivity of IDH1 or an IDH1 mutant. 

As to claims 15 and 17, the available prior art, Einat, teaches measuring IDH1 or IDH1 mutant activity (para [0136]) by the production of 

the well characterized product of IDH1 enzymatic activity, alpha ketoglutarate, in the presence of chemical inhibitors (para (0065], [0068]; 

e.g. a bis substrate inhibitor, NADP oxoglutatrate). Although 2HG neoactivity is an inherent property of IDH1-G97D, Einat does not teach 

measuring and 2HG neoactivity by IDH1 was not known at the lime of the invention. The best available publication, titled • Cancer

associated IDH1 mutations produce 2-hydroxyglutarate' by DANG et al. (hereinafter 'Dang'), teaches production of 2HG by an IDH1 

mutant (abstract), but was published after the priority date. Consequently, there is nothing of record to lead one of ordinary skill in the art 

to modify Einat to arrive at the claimed invention. 

Claims 1-5, 7, 8 and 10-17 have industrial applicability as defined in PCT Article 33(4) because the subject matter can be made or used in 

industry. 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
C2081-7028WO 

International application No. International filing date (day/month/year) I Priority date (day/month/year) 
PCT/US2011/030692 31 March 2011 (31.03.2011) 01 April 2010 (01.04.2010) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
AGIOS PHARMACEUTICALS, INC. 

1. T11is international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. T11is report contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

□ Box No. III 

□ Box No. IV 

~ Box No. V 

□ Box No. VI 

□ Box No. VII 

□ Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
02 October 2012 (02.10.2012) 

The International Bureau of WIPO 
Authorized officer 

34, chemin des Colombettes Philippe Becamel 1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pt01.pct@wipo.int 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

PCT To: CATHERINE MCCARTY 
LANDO & ANASTASI, LLP 
ONE MAIN STREET 
SUITE 1100 
CAMBRIDGE, MA 02142 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 

f 2 7 JUN (day/month/year) 2011 
Applicant's or agent's file reference FOR FURTHER ACTION 
C2081-7028WO 

International application No. International filing date (day/month/year} 

PCT/US 11/30692 31 March 2011 (31.03.2011) 

International Patent Classification (IPC) or both national classification and IPC 
IPC(8)- C12Q 1/02; C12N 5/071 (2011.01) 
USPC- 435/29 
Applicant AGIOS PHARMACEUTICALS, INC. 

I. This opinion contains indications relating to the following items: 

~ BoxNo. I 

□ Box No. II 

Basis of the opinion 

Priority 

See paragraph 2 below 

Priority date (day/month/year} 

01 April 2010 (01.04.2010) 

□ 
□ 

Box No. III 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

~ BoxNo. V Reasoned statement under Rule 43bis. l {a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

0 Box No. VII Certain defects in the international application 

0 Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ('"IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. lbis{b) that written 
opinions of this International Searching Authority will not be so considered. 
If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing ofForm 
PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISA/US Date of completion of this opinion Authorized officer: 
Mail Stop PCT, Attn: !SA/US 

LeeW. Young Commissioner for Patents 15June2011 (15.06.2011) P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 
PCT Helpdesk: 571-272-4300 
PCT OSP: 571-2n-7774 

Form PCT/ISA/237 (cover sheet) (July 2009) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of 

the international application in the language in which it was filed. 

International application No. 
PCT/US 11/30692 

a translation of the international application into _____________ which is the language of a 
translation furnished for the purposes of international search (Rules l2.3(a) and 23.l(b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis. l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a (means) 

□ 
□ 

b. (time) 

on paper 

in electronic form 

0 in the international application as filed 

0 together with the international application in electronic form 

0 subsequently to this Authority for the purposes of search 

4. 0 In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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WRITTEN OPINION OF THE 
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International application No. 

PCT/US 11/30692 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

l. Statement 

Novelty (N) Claims 1-26 YES 

Claims None NO 

Inventive step (IS) Claims None YES 

Claims 1-26 NO 

Industrial applicability (IA) Claims 1-26 YES 

Claims None NO 

2. Citations and explanations: 
Claims 1-2, 4, 6, 8, 10-14, 16 and 18-22 lack an inventive step under PCT Article 33(3) as being obvious over US 2004/0248221 A1 
(Stockwell) in view of the article titled "Cancer-Associated IDH1 Mutations Produce 2-Hydroxyglutarate" by Dang et aL(hereinafter 'Dang'). 

Regarding claim 1, Stockwell discloses a method of identifying a candidate compound that selectively interferes with proliferation or 
viability of a first mutant cell carrying a mutation (para [0009] - "engineered human tumorigenic cells" being the mutant cell carrying a 
mutation, [0052]), comprising contacting a candidate compound with a first mutant cell (para [0009], [00521), and if proliferation or viability 
of the first mutant cell is decreased as compared to a control cell that does not have said mutation, then identifying the candidate 
compound as a compound that interferes with proliferation or viability of the first mutant cell (para [0009], [00521). 
Stockwell does not expressly disclose that the first mutant cell carrying a mutation is a first IDH (isocitrate dehydrogenase) mutant cell that 
has elevated levels of 2 HG (2-hydroxyglutarate); and that the control cell does not have elevated level of 2HG. However, Stockwell 
discloses that the candidate compound identified is an anti-tumor agent (para [00091), that the first mutant cell is tumorigenic cells (para 
[00091); that the control cell is the parental primary cell from which the first mutant cell is derived, but that the control cell does not carry 
the mutation carried by the first mutant cell (para [0009], [00521). 
Further Dang discloses a IDH mutant cell that has elevated levels of 2HG (fig 1; abstract; pg 739, col 1, para 2 to pg 740, col 1, para 2 -
"cells expressing R132 mutant IDH1") and a parental primary cell from which the IDH mutant cell is derived from, wherein the parental 
primary cell does not have elevated 2GH (fig 1; abstract; pg 739, col 1, para 2 to pg 7 40, col 1. para 2 - "parental cell"). wherein said 
elevated levels of 2HG in a cell is tumorigenic (abstract: pg 743, col 1, para 1 ). 
One of ordinary skill in the art would have been motivated to apply the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first mutant cell carrying a tumorigenic mutation disclosed by Stockwell to the IDH mutant cell 
that has elevated level of tumorigenic 2 HG compared to a control cell disclosed by Dang to design the method according to claim 1 so as 
to expand the applicability of the method disclosed by Stockwell to identify anti-tumor agent that can selectively interferes proliferation or 
viability of IDH-mutant tumor cells that have elevated level of 2HG. 

Regarding claim 2, Dang discloses that the first I DH-mutant cell carries a mutation in the IDH1 gene (fig 1: abstract: pg 739, col 1, para 2 
to pg 740, col 1, para 2- "cells expressing R132 mutant IDH1"). 

Regarding claim 4, Dang discloses that the first !DH-mutant cell carries an IDH1 R132X mutation 
(pg 739, col 1, para 2 to pg 740, col 1, para 2 - "cells expressing R132 mutant IDH1", "R132H mutant IDH1"). 

Regarding claim 6, Dang discloses that the first IDH-mutant cell carries an IDH1 R132H mutation (pg 739, col 1, para 2 to pg 740, col 1, 
para 2). 

Regarding claim 8, Dang discloses that the first !DH-mutant cell carries an IDH1 R132X mutation 
(pg 739, col 1, para 2 to pg 740, col 1, para 2 - "cells expressing R132 mutant IDH1", "R132H mutant IDH1"). Dang further discloses that 
IDH1 R132C mutation leads to elevate level of 2HG production (abstract- "the NADPH-clependent reduction of a-ketoglutarate to R(2)-2-
hydroxyglutarate (2HG)": pg 741, col 1, para 3 - "gain-of-function for NADPH-clependent reduction of a-ketoglutarate"; pg 743, col 2, para 
2). Based on this disclosure. one of ordinary skill in the art would have known that the first IDH-mutant cell could carry an IDH1 R132C 
mutation. 

Regarding claim 10, Dang discloses that the first !DH-mutant cell carries an IDH1 R132H mutation listed in Table 1 (pg 739, col 1. para 2 
to pg 740, col 1, para 2). 

Regarding claim 11, Dang discloses that the first I DH-mutant cell is from a cancer cell line (fig 1; pg 739, col 2, para 1 - "U87MG 
glioblastoma cells"). 

Regarding claim 12, Dang discloses that the first IDH-mutant cell is from a glioma cell line (fig 1; pg 739, col 2, para 1 - "U87MG 
glioblastoma cells"). 
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Regarding claim 13, Dang discloses that the first I DH-mutant cell is from a U87 glioma cell line (fig 1; pg 739, col 2, para 1 ). 

Regarding claim 14, Dang discloses that the first I DH-mutant cell is from a U87 glioma cell line engineered to express IDH1 R132H (fig 1; 
pg 739, col 2, para 1 ). 

Regarding claim 16, Dang discloses that the control cell is a parental U87 cell (fig 1; pg 739, col 2, para 1 ). 

Regarding claim 18, Stockwell discloses testing the candidate compound for tumor suppressor activity in an animal model (para (0009], 
(0010]). 

Regarding claim 19, Stockwell discloses administering the compound to a human who has a cancer, in an amount sufficient to treat the 
cancer (para (0009), [0016], [00241). 

Regarding claim 20, Stockwell discloses that the cell proliferation is assayed by luminescence (para (0038]-[0039], [0052] -
"fluorescence"}. 

Regarding claim 21, Stockwell discloses that the candidate compound is obtained from a library (para [0013]). 

Regarding claim 22, Stockwell discloses that the method further comprises testing the selected candidate compound for an ability to 
selectively interfere with proliferation or viability of a second mutant cell comprising contacting the selected candidate compound with a 
second mutant cell (para [0009], [0102]}. 
Stockwell does not expressly disclose that the second mutant cell is a second I DH-mutant cell that has elevated level of 2HG. However, 
Stockwell and Dang obviate the method according to claim 1, as above, wherein the first mutant cell that carries a mutation is a first IDH
mutant cell that has elevated levels of 2HG, and wherein the control cell does not have elevated level of 2HG. 
Based on this disclosure, one of ordinary skill in the art would have known that the second mutant cell should be a second IDH-mutant cell 
that has elevated level of 2HG in order to confirm that the selected compound indeed specifically interferes with proliferation or viability of 
an IDH-mutant cell. 
Stockwell also does not expressly disclose that the method further comprises the step of if proliferation or viability of the second IDH
mutant cell is decreased as compared to a second control cell that does not have elevated levels of 2HG, then identifying the candidate 
compound again as a compound that selectively interferes with proliferation or viability of the first !DH-mutant cell. However, this would 
have been obvious to one of ordinary skill in the art in view of Stockwell that discloses that if proliferation or viability of the first mutant cell 
is decreased as compared to a control cell that does not have said mutation, then identifying the candidate compound as a compound that 
interferes with proliferation or viability of the fist mutant cell (para [0009], [0052]), because based on this disclosure. one of ordinary skill in 
the art would have known that the same standard for the ability of the selected candidate compound to interfere with proliferation or 
viability of a mutant cell should be used in order to confirm that the candidate compound is a compound that selectively interferes with 
proliferation or viability of the IDH mutant cells such as the first I DH-mutant cell. 

Claims 3, 5, 7 and 9 lack an inventive step under PCT Article 33(3) as being obvious over Stockwell in view of Dang, as above, in further 
view of the article entitled ,he Common Feature of Leukemia-Associated IDH1 and IDH2 Mutations Is a Neomorphic Enzyme Activity 
Converting a-Ketoglutarate to 2-Hydroxyglutarate• by Ward et al. (hereinafter Ward'). 

Regarding claim 3, the combination of Stockwell and Dang teach the method of claim 1, but neither Stockwell nor Dang expressly 
discloses that the first IDH-mutant cell carries a mutation in the IDH2 gene. However, Ward discloses a !DH-mutant cell carrying a 
mutation in the IDH2 gene, wherein the cell has elevated level of 2HG (fig 3; abstract; pg 227, col 1, para 2 - "we expressed IDH2 wild-type 
or IDH2 R172K in cells"}. wherein said elevated level of 2HG is tumorigenic (abstract; pg 232, col 1, para 2). 
One of ordinary skill in the art would have been motivated to modify the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first I DH-mutant cell that has elevated levels of 2HG disclosed by Stockwell and Dang based on 
the IDH2-mutant cell that has elevated level of 2HG disclosed by Ward to design the method according to claim 3 so as to expand the 
applicability of the method disclosed by Stockwell and Dang to identify different candidate compounds that selectively interfere with 
proliferation or viability of mutant cells that carry different mutations in various members of the IDH gene family. 

Regarding claim 5, the combination of Stockwell and Dang teach the method of claim 1. but neither Stockwell nor Dang expressly 
discloses that the first IDH-mutant cell carries an IDH2 R172X mutation. However, Ward discloses a IDH-mutant cell carrying an IDH2 
R172X mutation, wherein the cell has elevated level of 2HG (fig 3; abstract; pg 227, col 1, para 2- "we expressed IDH2 wild-type or IDH2 
R172K in cells"), wherein said elevated level of2HG is tumorigenic (abstract; pg 232, col ·1. para 2). 
One of ordinary skill in the art would have been motivated to modify the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first I DH-mutant cell that has elevated levels of 2HG disclosed by Stockwell and Dang based on 
the IDH2 R172X-mutant cell that has elevated level of 2HG disclosed y Ward to design the method according to claim 5 so a~ to expand 
the applicability of the method disclosed by Stockwell and Dang to identify different candidate compounds that selectively interfere with 
proliferation or viability of mutant cells that carry different mutations in various members of the IDH gene family. 
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Regarding claim 7, the combination of Stockwell and Dang teach the method of claim 1, but neither Stockwell nor Dang expressly 
discloses that the first IDH-mutant cell carries an IDH2 R172K mutation. However, Ward discloses a IDH-mutant cell carrying an IDH2 
R172K mutation, wherein the cell has elevated level of 2HG (fig 3; abstract; pg 227, col 1, para 2 - "we expressed IDH2 wild-type or IDH2 
R172K in cells"), wherein said elevated level of 2HG is tumorigenic (abstract; pg 232, col 1, para 2). 
One of ordinary skill in the art would have been motivated to modify the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first !DH-mutant cell that has elevated levels of 2HG disclosed by Stockwell and Dang based on 
the IDH2 R172K-mutant cell that has elevated level of 2HG disclosed y Ward to design the method according to claim 7 so as to expand 
the applicability of the method disclosed by Stockwell and Dang to identify different candidate compounds that selectively interfere with 
proliferation or viability of mutant cells that carry different mutations in various members of the IDH gene family. 

Regarding claim 9, the combination of Stockwell and Dang teach the method of claim 1, but neither Stockwell nor Dang expressly 
discloses that the first IDH-mutant cell carries an IDH2 R140Q mutation. However, Ward discloses a IDH-mutant cell carrying an IDH2 
mutation, wherein the cell has elevated level of 2HG (fig 3; abstract; pg 227, col 1, para 2- "we expressed IDH2 wild-type or IDH2 R172K 
in cells"), wherein said elevated level of 2HG is tumorigenic (abstract; pg 232, col 1, para 2). 
Ward further discloses that tissues expressing an IDH2 R140Q mutation has elevated level of 2HG (fig 5; pg 229, col 2, para 4; pg 231, col 
1, para 2), based on this disclosure, one of ordinary skill in the art would have known that the first IDH-mutant cell could carry an IDH2 
R140Q mutation. 
One of ordinary skill in the art would have been motivated to modify the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first IDH-mutant cell that has elevated levels of 2HG disclosed by Stockwell and Dang based on 
the IDH2 R140Q-mutant cell that has elevated level of 2HG disclosed y Ward to design the method according to claim 9 so as to expand 
the applicability of the method disclosed by Stockwell and Dang to identify different candidate compounds that selectively interfere with 
proliferation or viability of mutant cells that carry different mutations in various members of the IDH gene family. 

Claims 15, 17 and 23 lack an inventive step under PCT Article 33(3) as being obvious over Stockwell in view of Dang, as above, in further 
view of the article titled "Identification and Functional Characterization of a Novel, Tissue-specific NAD1-dependent lsocitrate 
Dehydrogenase b Subunit lsoform" by Kim et al. (hereinafter 'Kim'). 

Regarding claim 15, the combination of Stockwell and Dang teach the method of claim 1, and Dang discloses that the first IDH-mutant is 
from a cell line that carries an IDH1 R132X mutant gene (fig 1; pg 739, col 2, para 1 - "U87MG glioblastoma cells"). 
Dang further discloses that IDH1 R132C mutation leads to elevate level of 2HG production (abstract - "the NADPH-dependent reduction of 
a-ketoglutarate to R(2)-2-hydroxyglutarate (2HG)"; pg 741, col 1, para 3 - "gain-of-function for NADPH-dependent reduction of a
ketoglutarate"; pg 743, col 2, para 2), based on this disclosure, one of ordinary skill in the art would have known that the first IDH-mutant 
cell could be from a cell line that carries an IDH1 R132C mutant gene. 
Dang does not expressly disclose that said cell line that carries an IDH1 R132C mutant gene is a fibrosarcoma HT1080 cell line. However, 
Kim discloses a fibrosarcoma HT1080 cell line expressing a recombinant IDH gene, wherein said cell line is used to study said IDH 
(abstract). Based on this disclosure, one of ordinary skill in the art would have known that said fibrosarcoma HT1080 cell line could be a 
suitable cell line for expressing the IDH1 R132 mutant gene and used as the first !DH-mutant cell in the method disclosed by Stockwell and 
Dang. 
One of ordinary skill in the art would have been motivated to modify the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first I DH-mutant cell from a cell line carrying an IDH 1 R 132C mutant gene that has elevated 
levels of 2HG disclosed by Stockwell and Dang based on the fibrosarcoma HT1080 cell line used to express and study a recombinant IDH 
gene disclosed by Kim to design the method according to claim 15 so as to achieve alternative cell lines that could carry the IDH1 mutant 
gene in order to provide one of ordinary skill in the art more options in choosing a proper cell line to carry the 1D1 mutant gene according to 
his/her needs and goals. 

Regarding claim 17, Stockwell, Dang and Kim obviate the method of daim 15, wherein the first !DH-mutant cell is a fibrosarcoma HT1080 
cell line that carries an IDH1 R132C mutant gene. Stockwell further discloses that the control cell could be the same type of cell as the 
first mutant tumorigenic cell carrying a mutation, except the control cell does not carry said mutation (para (0009)). Based on this 
disclosure, one of ordinary skill in the art would have known that when the the first !DH-mutant cell is a librosarcoma HT1080 cell fine that 
carries an IDH1 R132C mutant gene, the control cell would be a fibrosarcoma HT1088 cell line that does not carry said mutation. 
Neither Stockwell, Dang, nor Kim expressly disclose that said fibrosarcoma HT1080 is engineered to express a microRNA, siRNA, or 
antisense RNA that inhibits expression of the IDH1 R132C mutant gene. However, this would have been obvious to one of ordinary skill in 
the art in view of Stockwell that discloses a cell engineered to expressly a siRNA that inhibits expression of a specific gene (para (01081). 
because based on this disclosure, one of ordinary skill in the art would have known that a fibrosarcoma HT1080 cell line could be 
engineered to express siRNA that inhibits expression of the IDH1 R132C mutant gene, and that said cell line could also be used as as a 
control cell for the the first IDH-mutant cell is a fibrosarcoma HT1080 cell line that carries an IDH1 R132C mutant gene. 
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Regarding claim 23, the combination of Stockwell and Dang teach the method of claim 22, and Dang discloses that the first IDH-mutant 
cell is from a U87 cell line that carries an IDH1 R132H mutation (fig 1: pg 739, col 2, para 1 ). 
Dang does not expressly disclose that the second IDH-mutant cell line is an HT1080 cell fine. However, Stockwell discloses that the 
second cell line is a cell line different from the first cell line (para [0102]). 
Further Kim discloses a fibrosarcoma HT1080 cell line expressing a recombinant IDH gene, wherein said cell line is used to study said IDH 
(abstract). Based on this disclosure, one of ordinary skill in the art would have known that said fibrosarcoma HT1080 cell line could be a 
suitable cell line for expressing the IDH1 R132 mutant gene and could be used as a second IDH-mutant cell in the method disclosed by 
Stockwell and Dang. 
One of ordinary skill in the art would have been motivated to modify the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first !DH-mutant cell from a cell line carrying an IDH1mutant gene that has elevated levels of 
2HG and a second !DH-mutant cell from a second cell line disclosed by Stockwell and Dang based on the fibrosarcoma HT1080 cell line 
used to express and study a recombinant IDH gene disclosed by Kim to design the method according to claim 23 so as to achieve proper 
second cell lines that could carry the IDH1 mutant gene. 

Claims 24-26 lack an inventive step under PCT Article 33(3) as being obvious over US 6,399,358 B1 to Williams et al. (hereinafter 
'Williams') in view of Stockwell in further view of Dang. 

Regarding claim 24, Williams discloses a method of identifying a compound that interferes with an enzyme comprising contacting a 
candidate compound with a cell that expresses said enzyme, and if the levels of a reaction product of said enzyme are decreased 
compared to a control, then identifying the candidate compound as a compound that specifically interferes with the enzyme (col 7, In 33 to 
col 8, In 27). 
Williams does not expressly disclose that said compound specifically interferes with a mutant form of said enzyme, that said cell is a 
mutant cell that express said mutant enzyme and that said control is a control cell that does not express said mutant enzyme. However, 
Stockwell discloses a method of identifying a candidate compound that selectively interferes with proliferation or viability of a mutant cell 
carrying a mutation (para [0009) - "engineered human tumorigenic cells" being the mutant cell carrying a mutation. [0052}), comprising 
contacting a candidate compound with a mutant cell (para [0009], [00521), and if proliferation or viability of the mutant cell is decreased as 
compared to a control cell that does not have said mutation, then identifying the candidate compound as a compound that interferes with 
proliferation or viability of the mutant cell (para [0009], [0052]). 
Based on this disclosure, one of ordinary skill in the art would have known to modify the method disclosed by Williams to design a highly 
specific method of identifying a compound that specifically interferes with a mutant enzyme comprising contacting a candidate compound 
with a mutant cell that expresses said mutant enzyme, and if the levels of a reaction product of said enzyme are decreases compared to a 
control cell that does not express said mutant enzyme. then identifying the candidate compound as a compound that specifically interferes 
with the mutant enzyme. 
Neither Williams nor Stockwell expressly disclose that said said mutant enzyme is an IDH (isocitrate dehydrogenase)-mutant enzyme that 
causes elevated levels of 2HG (2-hydroxyglutarate); that the reaction product of the mutant enzyme is said 2HG; that the mutant cell is an 
IDH-mutant cell that has elevated level of 2HG; and that the control cell that does not express said mutant enzyme does not have elevated 
2HG. However, Dang discloses an IDH mutant cell that has elevated levels of 2HG. wherein said 2HG is a reaction product of said IDH
mutant enzyme (fig 1; abstract - "IDH1 mutations result in a new ability of the enzyme to catalyse the NADPH-dependent reduction of a
ketoglutarate to R(2)-2-hydroxyglutarate (2HG)"; pg 739, col 1, para 2 to pg 740, col 1, para 2 - "cells expressing R132 mutant IDH1") and 
a parental primary cell from which the IDH mutant cell is derived from, wherein the parental primary cell does not have elevated 2GH (fig 1: 
abstract; pg 739, col 1, para 2 to pg 740, col 1, para 2-"parental cell"). 
One of ordinary skill in the art would have been motivated to apply a method of identifying a compound that specifically interferes with a 
mutant enzyme disclosed by Williams and Stockwell to the IDH-mutant enzyme using IDH-mutant cell that has elevated level of 2HG 
compared to a control cell disclosed by Dang to design the method according to claim 24 so as to expand the applicability of the method 
disclosed by Williams and Stockwell to identify agents that can selectively interferes with an !DH-mutant enzyme. 

Regarding claim 25, Dang discloses that 2-HG production is assayed by an enzymatic fluorescence assay (pg 743, col 2, para 2). 

Regarding claim 26, Williams, Stockwell and Dang obviate the method of claim 24, as above, wherein the mutant cell is an I DH-mutant cell 
that has elevated level of 2HG, and that the control cell does not have elevated 2HG. 
Dang further discloses that said elevated levels of2HG in a cell is tumorigenic (abstract; pg 743, cot 1, para 1). 
Further Stockwell discloses testing a candidate compound for an ability to selectively interfere with proliferation or viability of a mutant 
tumorigenic cell carrying a mutation (para [0009) - "engineered human tumorigenic cells" being the mutant cell carrying a mutation, [0052]), 
comprising contacting a candidate compound with a mutant cell (para [0009), [0052]), and if proliferation or viability of the mutant cell is 
decreased as compared to a control cell that does not have said mutation, then identifying the candidate compound as a compound that 
interferes with proliferation or viability of the mutant cell (para [0009], [00521). 
Based on these disclosure, one of ordinary skill in the art would have been motivated to further test the selected candidate compound that 
specifically interferes with the I DH-mutant enzyme for their ability to selectively interfere with proliferation or viability of the !DH-mutant cell 
using the method disclosed by Stockwell in order to develop new anti-tumor compounds targeting said I DH-mutant cells. 

Claims 1-26 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made and used in industry. 
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Form PCT A PEA/ 409 (July 2011) 
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INTERNATIONAL PRELIMINARY 
REPORT ON PATENTABILITY 
(SEPARATE SHEET) 

Re Item I 

Basis of the report 

1. Amendments 

International application No. 

PCT/US2011/067752 

The amendment filed with the letter dated 26.10.2012 does not introduce subject
matter which extends beyond the content of the application as filed, contrary to Article 
34(2)(b) PCT. Basis for claim 1 can be found on page 12, line 16 of the specification 
as originally filed. 

Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Claims 15 and 16 relate to a subject-matter considered by this Authority to be 
covered by the provisions of Rule 39.1 (iv) PCT. Their patentability is inter alia 
dependent upon their formulation as well as upon national and regional laws and no 
unifying criteria is provided in this field by the PCT.The EPO, for example, does not 
recognise as patentable claims to the use of a compound in a medical treatment, but 
may allow claims to a product, in particular substances or compositions for use in a 
first or further medical treatment. 

2. Novelty 

None of the documents of the prior art explicitly discloses compounds falling within 
general formula (I). Therefore, the subject-matter of claims 1-17 is new in the sense of 
Article 33(2) PCT. 

3. Inventive step 

The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1-12 and 14-17 does not involve an inventive step in the 
sense of Article 33(3) PCT. 

Document D2 is regarded as being the prior art closest to the subject-matter of the 
present application, and discloses benzene sulfonamide derivatives and their use in 
the treatment of cancer. 

Form PCT/Separate Sheet/409 (Sheet 1) {EPO-April 2005) 
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International application No. 

PCT/US2011/067752 

The main difference between the compounds of present formula (I) and example 130 
of 02 resides in the presence of a carbonyl group instead of a methylene group 
between the piperazine and the benzenesulfonamide moieties. Example 146 of 02 
differs form the compound of formula (I) in that the phenyl ring is meta and not para 
substituted. Moreover, both the compound recited in Example 130 and the compound 
recited in example 146 contain a sulfonamide moiety that is reversed when compared 
to formula (I) (i.e., the sulfonamide nitrogen in formula (I) is connected to the central 
phenyl ring). 

The objective technical problem to be solved may therefore be regarded as the 
provision of alternative compounds for use in the treatment of cancer. 

In view of the structural differences mentioned above, the current application is not 
considered to represent an obvious equivalent, analogue or modification of the 
compounds known from 02. 

However, an inventive step can presently not be acknowledged for the subject-matter 
of claims 1-12 and 14-1 7 for the following reasons: 

The present application fails to prove that all the claimed compounds solve the 
problem posed. As a matter of fact, Table 4 shows that compounds 117 and 451 do 
not possess the ability to activate PKM2; moreover, no data are available for 
compounds 224 and 225. 

Therefore, since in order to fulfil the requirements of Article 33(3) PCT, it is foreseen 
that the claimed invention is based on a technical effect achieved over the whole 
scope of the claims, no inventive step can be acknowledged for the subject matter of 
the present application. 

Claim 13 appears to be novel and inventive over the available prior art documents. 

Re Item VIII 

Certain observations on the international application 

1. Claim 12 is directed to the compounds of Tables 2 and 3. However, no compound 
is listed in said Tables. 

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 2005) 
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International application No. 

PCT/US2011/067752 

2. Claim 15 defines the therapeutic application of the compounds of formula (I) only in 
functional terms "method of activating PKM2", which do not allow any practical 
application in the form of a defined, real treatment of a pathological condition. The 
subject-matter of said claim is therefore unclear, contrary to the requirements of 
Article 6 PCT. 

Form PCT/Separate SheeV409 (Sheet 3) (EPO-April 2005) 
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Printed: 08-04-2013 ISOREPL Y PCT/US 2011/067 752 

~001/020 

Docket No.! C208l-7035WO 

IN THE EUROPEAN PATENT AND TRADEMARK OFFICE 
AS INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 

(IPEA/EP) 

International Application No. 
International Filing Date 
Earliest Priority Date 
Applicant 
Title 

PCT/US2011/067752 
29 Oc:cember20Jl (29.12.2011) 
29 December20I0 (29.12.2010) 
Agios Phannaceuti¢al$, Inc. 
TIIERAl>EUTIC COMPOUNDS AND 
COMPOSITIONS 

AMENDMENT UNDER PCT RULE 34 
RESPONSE TO WRITTEN OPINION OF ISA 

European Patent Office 
P,B, 5818 Patentlaan 2 
NL 2280 HV Rijswijk 

Dear Sirs: 

Authorized Officer: Carla Terenzi 

In response to the Written Opinion mailed on 5 March 2012, Applicant amends the 

application as shown in the attached substitute claims. Claims 1 - t 7 4re substillrted for original 

claims 1-17. Accordingly. substitute claims t-17 are pending for examination. 

The differences between the substitute claims and the claims as originally filed are as 

follows: 

Claim l is amended to define Q as NR b and Q1 as a bond. The basis for this amendment 

c1111 be found on p. 12, line 16 of the specification as originally filed. 

Claim 9 is amended to remove recitation of"and Q1 is q bond". 

Duration: 26.10.2012 22:59:01 - 26.10.2012 23:05:53. This page 7 of 20 was completed at 26.10.2012 23:01:35 

Received at the EPO on Oct 26, 2012 23:05:53. Page 7 of 20 
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liifilO DS/020 

Application No.: PCT/US201 l/067752 2 Docket No.: C208l-703SWO 

REMARKS 
I. Status of the Claims 

The Written Opinion has been established with respect to claims 1-17, Claims 2-6, 8, 9, 

12, 13 and 15-l 7 were found to possess novelty in accordance with PCT Article 33(2), Claims 

t. 7, IO. l 1 and 14 were found to lack.novelty in accordance with PCT Article 33(2). Claims I-

17 were found to Jack inventiye step under PCT Article 33(3). Claims 1-12 were found to 

possess indimrial applicability in accordance with PCT Article 33(4). 

II. aainul 1-17 Possess Noveltv 

Orieinal claims l. 7. 10. l l and 14 were foulld to lack novelty in view of DI (U.S. 

Publication No. 2003/0207882). Dl discloses the following compound cited In the written 

opinion: 

,.do'O 
131.,00' ; along with other sulphonyl compounds. In contrast, lndcpondont 

claim l, as amended. recites a compound offonnula. (I): 

R' [Ft'},. 
'L -H;.-., ~y-0 Q' 

(R"Jp¾~ylv.-1 "J<o 'A 

0 (I) wherel11 Q is NRb and Q1 is a bond. In view of this, none of the 

«,mp01.:mds in DI fall within t:he $COpe of amended claim l (or its dependent claims). 

Accordingly. Applicant respectfully requests reconsidorution and withdrawal of the novelt}' 

objection. 

IIL Claims 1-l7 Possess Inven•ive Step 

Original claims 1-17 were found to lack inventive step in view ofD2 (WO 

2007/023186), specifically, in view ofE:iutmplcs 130 and 146 ofD2. E~ample 130 discloses a 

oompound of the following formula; 

Duration: 26.10.2012 22:59:01·26.10.201223:05:53. This page 8 of 20 was completed at 26.10.2012 23:01:55 
Received at the EPO on Oct 26, 2012 23:05:53. Page 8 of 20 
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~009/020 

Application No.! PCT/US2011/067752 3 Docket No.: C208l-703SWO 

Myh 
("YN"'("NH 

~;!r°"Y.'1 c_w .. 
V...... ...,..J and example 146 discloses the following compound: 

YOYe 
CXX; ydo..... The written opinion acknowledges thatthese compounds do not fall 

within the scope of formula (I) as Example 130 does not contain a central catbonyl linker while 

Example 146 contains a meta substitution pattern on its central phenyl ring in contrast tO the para 

substitution pattern recited for formula (I) compounds. In view of the amendments to claim I. 

the compounds recited in Examples 130 and 146 also conmin a sulfonami<le moiety that is 

reversed when compared ro formula (I) (i.e., the sulfonamide nitrogen in formula (I) is 

connected to the central phenyl ring). In fact, none of the compounds disclosed in D2 contain 

this "reversed•• sulphonamide substitution pattern. Acoordin&l.Y, the skilJed arti5all wc:tuld have 

no motivation to modify D2 in order to arrive at the compounds recited in amended claim I. In 

light of this, Applicant respectfu Uy requests reconsideration and withdrawal of the inventive step 

objection of cla.ims 1-17. 

IV. Conclusion 
In light of the amendments and accompanying remarks 5ubmitted herein. Applicant 

submits that chiims 1-l 7 are novel and inventive. 

Dated: 29 October 2012 Respectfully submitted, 

By~<~ 
Peter Karakas 
LANDO & ANASTASI LLP 
Riverfront Office Park 
One Main Street 
Suite 1100 
Cambridge, Massachusetts 02 I 42 
(617) 395-7000 
Attorney for Applicant 

Duration: 26.10.2012 22:59:01 - 26.10.2012 23:05:53. This page 9 of 20 was completed at 26.10.2012 23:02:16 
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10/26/2012 FRI 16!57 FAX 617 395 7070 Lando & Anastasi ~016/020 

PCT /US 2011/067 752 - 26-10-2012 

Application No.: PCT/US2011/067752 Docket No.: Cl081-7035WO 

Substitute Claims (Oean Copy) 

What ls claimed is: 

(I). or a pharmaceutically 

acceptable salt thereof wherein: 

W, X, Y end Z are each independently selected from CH or N; 

Q isNRb; 

Q1 is a bond; 

A is optionally substituted bicyclic aryl or optionally substituted bioyclio 

heteroaryl; 

L is a bond, -C(O)-. -(CR°RC,m-, -OC(O)-, -(CR'Rc)M-OC(O)-, -(CR~c)m· 

C(O)-. -NRbC(S)-, or-NRbC(O)- (wherein the point of the; attachment toR1 is on the 

left-hand side); 

R 1 is selected from alkyl, carbooycle, aryt, heteroaryl, and heterocyclyl; each 

of which is substituted with 0-S occurrences ofRd; 

each R3 is independently selooted from halo, haloalkyl, alkyl, hydnixyl and 

-OR111
, or tw~ adjaoo11t R3 taken together with the carbon atoms to which they are 

attached fonn an optionally substituted heterooyclyl~ 

each R4 is independently selected from halo, haloalkyl. alkyl. hydroxyl, =O, 

-ORa a.nd phenyl, or two R4 taken t.ogether with the carbon atoms to which they are 

attached fonn a bridged, fused or spyro-fused carbocycle, an aryl or a heteroaryJ; 

each R'" is independently selected from alkyl. acyl, hydroxyalkyl and 

haloalkyl; 

eaoh Rb is independently selected from hydrogen and alkyl; 

7 
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PCT /US 2011/067 752 - 26-10-2012 

Application No.: PCT/US20lll0677~2 Docket No.: C2081-7035WO 

each R"' is independently selected from hydrogen. halo, alkyl, alkoxy and halo 

aJk.oxy or two Re taken together with the carbon atoms to which they are attached 

form an optionally substituted cycloa.Jkyl; 

eacb Rd is independently selected from halo, haloalkyl. haloalkoxy, alkyl. 

alkyny), nitro, cyano, hydroxyl, -C(O)R.•, -0C(O)R6
, -C(O)OR't.,-SR8

, -NR0Rb and

OR a, or two Rd take11 together with the carbon atoms to which they are attached form 

an optionally s11bstituted heterocyclyl; 

n is O. 1, or 2; 

mis 1, 2 or 3: 

his 0, 1, 2; 

g is. 0, 1 or 2; 

the sum of g + h is equal to or greater than 2; and 

p is o. 1 or 2; and provided that the compound of formula (I) is not 

N-[3-[(3,5-dimethoxyphenyl)amlno]-2•quinoxalinyl]-4•[( 4-methyl- l-

piperazinyl)carbonyl]- benzenesulfonamide; 

N-[4-[[4-(2-furanylmethy])-1-pipentzinyl}carbonyl]phcnyl]-2,3-dihydro-2-

oxo-1 H-benzimidazole-5-sulfonamide; 

2,3 "dihydro-2-oxo,. N-[ 4-[[ 4-(2.2.2-tri fluoroethyl)-1-

piperuiny l ]carbonyl]phenyl]-l H-ben:z.im idazole-5-sul fonamide; 

2,3-dihydro-N-[4-[[4-(4-nitrophenyl)-1-piperazinyl]c.arbonylJphenyll2-oxo

IH-benzimidazole+5-sulfonamide; 

N-[4-[[4-(2-etho11-yphenyl)- l-piperazinyl]carbonylJphenyl]-2,3-dihydro-2-oxo-

1 H-benzimidazole-5-su lfonamide; 

~3-dihydro-2-<>xo-N-[4-[[ 4-(3-thienylmethyl)• l

piperaz.inyl]carbonyl)phenyl]-1 H-benzimiduole-5-sulfonam ide; 

N-[4-[[ 4-(2,3-dimethylphenyl)-l-piperazinyl)carbony}]phcnyl]-2,3-d ihydro~2-

oxo-1H-benzimidazole-5-sulfonamide; 

2,.3-dlhydro-N-[ 4-[[ 4-(2-hydroxyphenyl)-1-piperazinyl]carbonyl]phenyl]-2-

oxo-1 H-benzim idazole-5-sulfonamide; 

4-[ 4-[[(2.3-dihydro-2-oxo-I H-benzimidazol-S-yl)sulfonyl]amino ]benzoyl]-1-

piperazinecarboxylic acid ethyl ester; 

8 
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PCT /US 2011/067 752 - 26-10-2012 

Application No.: PCT/US2011/067752 Docket No.: C2081-7035WO 

N-[ 4-((4-acetyl-1-piperazinyl)carbonyl]phenyl] •2,:3-dihydro-2-oxo-l H

benz:imidazole-S-sulfonamide; 

N-[4-[[4-(4-fluorophenyJ)-l-piperazinyl]<:arbonyl]phenyl]-2,3-dihydro-2--oxo-

1 H-benzimiduole-5-sulfonamide; 

2,3-dihydro-2-oxo-N-[ 4-[ ( 4-phenyl-1-piperaziny))carbonyl]phenyl]-1 H

benzimidazole-5-sulfonamide; or 

2,3-dihydro-2-oxo--N-(4-[[ 4-(2-pyridinyl)-l-piperazinyl]carbonyl]phenyl]-lH

ben:ilmidazole-5-sulfonamide. 

2. The compound of claim I. wherein 1n certain embodiments ofa compound of 

formula (1) or a pharmaceutically aooeptable sah thereof p is l or 2. 

3. The compound of claim_2, wherein p is 2 and the compound has the formula 

Ia: 

X. Y, Z, Q, Q1
, A. and n are as defined in claim l. 

4. The compound of claim 2, wherein: 

p is l or 2; and 

(la), or formula lb: 

each R • is independently sel«;ted from alkyl, pheny~ (S)-alkyl, 

9 
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Printed: 08.;04-2013 CLMSPAMD PCT /US 2011/067 752 

1£1019/020 
. - . 

Application No.: PCT/US2011/06775l 

(R)-o.Ikyl. (S)-phenyl, and (R)-phenyl. 

5. The compound of claim 4. wherein: 

g is l; 

his I; and 

PCT /US 2011/067 752 - 26-10-2012 

Docket No.: C2081-7035WO 

each R4 is independendy selected from methyl. (S)-methyl, (R)-methyl, 

ethyl, ($)-ethyl, (R)-etbyl, isopropyl1 (S)-isopropyl, (R)~isopropyl, phenyl, (S)

phenyl, !llld (R)-phenyl. 

➔~ 
6. The compound of any one of chums 1-5. wherein A is r•(} 

7. The compound of any one of claims 1-6. wherein W, X, Y, Zand the carbons 

to which they are attached form a phenyl ring. 

8. The compound of any one of claims 1-7, wherein: 

n is l;and 

R1 is selected from fluoro, chlororo, methyl, ethyl1 CF:,, methoxy, and 0Cf'3. 

9. The compound of any one of claims 1-8. wherein: 

QisNH. 

1 O. The compound of any one of claims 1-9, wherein L is selected from a bond, 

-C(O)-. -OC(O)-. -CHa-OC(O)-, -(CHw-OC(O)-, -C.(CH1h-C(0)·1 -CH2-, 
-{Clh)2-. -(Cl¼)l·• -CH(Cl-1:Jh -CH(CF:,h -C(CH:{)2-, -CHD-. -CD2-. 

10 
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JI. The compound of any one of claims 1-10, wh0rein R 1 is selected from methyl, 

ethyl, isopropy1, c.yclopropyl, cyc1obutyJ, cyclopentyl. cyclohexyl. phenyl. 

pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 1.2,3-thiadiazol-5-yl, 1,2,3-thiadiazol-

4-yl, thiuol-4~yl, thiazol-S-yl, lH-imidazol-4-yl, IH-imidazol-2-yl, IH

P}'tazol-3-yl, 1 H-pyrazol-4-yl. I H-pyr~l-S-yl, pyrazin-2-yl, oxazol-4-yJ7 

isoxazol-5-yl, tetrahydrofuran-2-yl. tetrahydrofurlln-3-yl, tetrahydro-2H

pyran-4-yl. tetrahydro.2H-pyran-3-yl, and tetrahydro-2H-pyran-2-yl. 

12. The compound of claim l, wherein the compound is selected from a 

compound of Tables J-2 and 3-4. 

13. The compound of claim 12, wherein the compound is selected from any one of 

Compounds 108,110,111.112, 113, 114, 118i 119,120,122,123,125,128, 

129,130,131. 132. )33, 135, 137, 140, 142, 143, 144, 145, 147, 148. 149, 

150. 151, 152, 155, 160. 161. 163, 165, 167, 183, 186, 189. 190, 194. 196, 

199,200,203,206, 2ll, 212,213,216,217,220,221,222, and 223. 

J4. A pharmaceutical composition comprising a compound ofa claim l, and a 

pharmaceutically acceptable carrier. 

15. A method of activating PKM2 activity in a subject in need thereof. comprising 

the step of administering to the subject a pharmaceutical composition of claim 

14. 

16. A method of treating a cancer associated with reduced PKM2 activity in a 

subject in need thereof, the method comprising administering to a subject a 

pharmaceutical composition of claim 14. 

17. A composition comprising a compound ofa claim 1. and a pharmaceutically 

acceptable carrier for use in treating a cancer associated with reduced PKM2 

activity. 

ll 
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PCT/US2011/030692 27.06.2011 

PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

PCT To: CATHERINE MCCARTY 
LANDO & ANASTASI, LLP 
ONE MAIN STREET 
SUITE 1100 
CAMBRIDGE, MA 02142 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

{PCT Rule 43bis.l) 

Date of mailing 

f 2 7 JUN 2n11 (day/monJhlyear) 

Applicant's or agent's file reference FOR FURTHER ACTION 

C2081-7028WO 

International application No. International filing date (day/month/year) 

PCT/US 11/30692 31 March 2011 (31.03.2011) 

International Patent Classification (IPC) or both national classification and IPC 
IPC(8)- C12Q 1/02; C12N 5/071 (2011.01) 
USPC - 435/29 
Applicant AGIOS PHARMACEUTICALS, INC. 

J. This opinion contains indications relating to the following items: 

IZI 
□ 

BoxNo. I 

Box No. II 

Basis of the opinion 

Priority 

See paragraph 2 below 

Priority date (day/month/year) 

01 April 2010 (01.04.2010} 

□ Box No. III 

□ Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis. l(a)(i) with regard to novelty. inventive step or industrial applicability; 
citations and explanations supporting such statement 

D Box No. VJ Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing ofFonn 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISAIUS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Date of completion of this opinion 

15 June 2011 (15.06.2011) 

Fonn PCT/ISA/237 (cover sheet) (July 2009) 

Authorized officer: 

LeeW. Young 

PCT Helpdeslc 571-272-4300 
PCT OSP: 571-272-7774 
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Box No. I 

WRITIEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

l. With regard to the language, this opinion has been established on the basis of: 

~ the international application in the language in which it was filed. 

International application No. 
PCT/US 11/30692 

□ a translation of the international application into _____________ which is the language of a 
translation furnished for the purposes of international search (Rules 12.J(a) and 23. l(b)). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis. l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: · 

a. (means) 

D onpaper 

D in electronic form 

b. (time) 

D in the international application as filed 

0 together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 11/30692 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-26 YES 

Claims None NO 

Inventive step (IS) Claims None YES 

Claims 1-26 NO 

Industrial applicability (IA) Claims 1-26 YES 

Claims None NO 

2. Citations and explanations: 
Claims 1-2, 4, 6, 8, 10-14, 16 and 18-22 lack an inventive step under PCT Article 33(3) as being obvious over US 2004/0248221 A1 
(Stockwell) in view of the article titled •cancer-Associated IDH1 Mutations Produce 2-Hydroxyglutarate• by Dang et al .. (h~reinafter 'Dang'). 

Regarding claim 1, Stockwell discloses a method of identifying a candidate compound that selectively interferes with proliferation or 
viability of a first mutant cell carrying a mutation (para [0009) - "engineered human tumorigenic cells" being the mutant cell carrying a 
mutation, [0052]), comprising contacting a candidate compound with a first mutant cell (para [0009}, (0052)), and if proliferation or viability 
of the first mutant cell is decreased as compared to a control cell that does not have said mutation, then identifying the candidate 
compound as a compound that interferes with proliferation or viability of the first mutant cell (para [0009], [0052]). 
Stockwell does not expressly disclose that the first mutant cell carrying a mutation is a first IDH (isocitrate dehydrogenase) mutant cell that 
has elevated levels of 2 HG (2-hydroxyglutarate ); and that the control cell does not have elevated level of 2HG. However, Stockwell 
disdoses that the candidate compound identified is an anti-tumor agent (para [0009]), that the first mutant cell is tumorigenic cells (para 
[00091); that the control cell is the parental primary cell from which the first mutant cell is derived, but that the control cell does not carry 
the mutation carried by the first mutant cell (para [0009}, [00521). 
Further Dang dlscloses a IDH mutant cell that has elevated levels of 2HG (fig 1; abstract; pg 739, col 1, para 2 to pg 740, col 1, para 2-
"cells expressing R132 mutant IDH1") and a parental primary cell from which the IDH mutant cell is derived from, wherein the parental 
primary cell does not have elevated 2GH (fig 1: abstract; pg 739, col 1, para 2 to pg 740. col 1. para 2- "parental cell"), wherein said 
elevated levels of 2HG in a cell is tumorigenic (abstract; pg 743. col 1, para 1). 
One of ordinary skill in the art would have been motivated to apply the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first mutant cell carrying a tumorigenic mutation disclosed by Stockwell to the IDH mutant cell 
that has elevated level of tumorigenic 2 HG compared to a control cell disclosed by Dang to design the method according to claim 1 so as 
to expand the applicability of the method disclosed by Stockwell to identify anti-tumor agent that can selectively interferes proliferation or 
viability of !DH-mutant tumor cells that have elevated level of 2HG. 

Regarding claim 2, Dang discloses that the first IDH-mutant cell carries a mutation in the IOH1 gene (fig 1; abstract; pg 739, col 1. para 2 
to pg 740, col 1, para 2 - "cells expressing R132 mutant IDH1"). 

Regarding claim 4, Dang discloses that the first IDH-mutant cell carries an IDH1 R132X mutation 
(pg 739, col 1, para 2 to pg 740. col 1, para 2- "cells expressing R132 mutant IDH1", "R132H mutant IDH1"). 

Regarding claim 6, Dang discloses that the first !DH-mutant cell carries an IDH1 R132H mutation (pg 739, col 1, para 2 to pg 740, col 1. 
para 2). 

Regarding claim 8, Dang discloses that the first !DH-mutant cell carries an IDH1 R132X mutation 
(pg 739, col 1, para 2 to pg 740, col 1, para 2- "cells expressing R132 mutant IDH1", "R132Hmutant IDH1"). Dang further discloses that 
IDH1 R132C mutation leads to elevate level of 2HG production (abstract- "the NADPH-dependent reduction of a-ketoglutarate to R(2)-2-
hydroxyglutarate (2HG)"; pg 7 41, col 1, para 3 - "gain-of-function for NAO PH-dependent reduction of a-ketoglutarate"; pg 7 43, col 2, para 
2). Based on this disclosure. one of ordinary skill in the art would have known that the first IDH-mutant cell could carry an IDH1 R132C 
mutation. 

Regarding claim 10, Dang discloses that the first I DH-mutant cell carries an IDH 1 R 132H mutation listed In Table 1 (pg 739, col 1, para 2 
to pg 740, col 1, para 2). 

Regarding claim 11, Dang discloses that the first IDH-mutant cell is from a cancer cell line (fig 1; pg 739, col 2, para 1 - "U87MG 
glioblastoma cells"). 

Regarding claim 12, Dang discloses that the first IDH-mutant cell is from a glioma cell line (fig 1; pg 739, col 2, para 1 - "U87MG 
glioblastoma cells"). 
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Regarding claim 13, Dang discloses that the first I DH-mutant cell is from a U87 glloma cell line (fig 1; pg 739, col 2, para 1 ). 

Regarding claim 14, Dang discloses that the first IDH-mutant cell is from a U87 giioma cell line engineered to express IDH1 R132H (fig 1; 
pg 739, col 2, para 1 ). 

Regarding claim 16, Dang discloses that the control cell is a parental U87 cell (fig 1: pg 739, col 2, para 1 ). 

Regarding claim 18, Stockwell discloses testing the candidate compound for tumor suppressor activity In an animal model (para (0009), 
(0010)). 

Regarding claim 19, Stockwell discloses administering the compound to a human who has a cancer, in an amount sufficient to treat the 
cancer (para (0009], (0016], [00241). 

Regarding claim 20, Stockwell discloses that the cell proliferation is assayed by luminescence (para (00381-(0039], (0052] -
"fluorescence"). 

Regarding claim 21, Stockwell discloses that the candidate compound is obtained from a library (para (00131). 

Regarding claim 22, Stockwell discloses that the method further comprises testing the selected candidate compound for an ability to 
selectively Interfere with proliferation or viability of a second mutant cell comprising contacting the selected candidate compound with a 
second mutant cell (para (0009], (0102]). 
Stockwell does not expressly disclose that the second mutant cell is a second IDH-mutant cell that has elevated level of 2HG. However. 
Stockwell and Dang obviate the method according to claim 1, as above. wherein the first mutant cell that carries a mutation is a first IDH
mutant cell that has elevated levels of 2HG, and wherein the control cell does not have elevated level of 2HG. 
Based on this disdosure, one of ordinary skill in the art would have known that the second mutant cell should be a second !DH-mutant cell 
that has elevated level of 2HG in order to confirm that the selected compound indeed specifically interferes with proliferation or viability of 
an !DH-mutant cell. 
Stockwell also does not expressly disclose that the method further comprises the step of if proliferation or viability of the second IDH
mutant cell is decreased as compared to a second control cell that does not have elevated levels of 2HG. then identifying the candidate 
compound again as a compound that selectively interferes with proliferation or viability of the first IDH-mutant cell. However, this would 
have been obvious to one of ordinary skill in the art in view of Stockwell that discloses that if proliferation or viability of the first mutant cell 
is decreased as compared to a control cell that does not have said mutation, then identifying the candidate compound as a compound that 
interferes with proliferation or viability of the fist mutant cell (para (0009], (00521). because based on this disdosure, one of ordinary skill in 
the art would have known that the same standard for the ability of the selected candidate compound to interfere with proliferation or 
viability of a mutant cell should be used in order to confinn that the candidate compound Is a compound that selectively Interferes with 
proliferation or viabflity of the IDH mutant cells such as the first I DH-mutant cell. 

Claims 3, 5, 7 and 9 lack an inventive step under PCT Article 33(3) as being obvious over Stockwell in view of Dang, as above, In further 
view of the article entitled "The Common Feature of Leukemia-Associated IDH1 and IDH2 Mutations Is a Neomorphic Enzyme Activity 
Converting a-Ketoglutarate to 2-Hydroxyglutarate" by Ward et al. (hereinafter Ward'}. 

Regarding claim 3. the combination of Stockwell and Dang teach the method of daim 1, but neither Stockwell nor Dang expressly 
discloses that the first !DH-mutant cell carries a mutation in the IDH2 gene. However, Ward discloses a !DH-mutant cell carrying a 
mutation in the IDH2 gene, wherein the cell has elevated level of 2HG (fig 3; abstract; pg 227, col 1, para 2 - "we expressed IDH2 wild-type 
or IDH2 R172K in cells"), wherein said elevated level of 2HG is tumorigenic (abstract: pg 232, col 1, para 2). 
One of ordinary skill in the art would have been motivated to modify the method of Identifying a candidate compound that selectively 
interferes with proliferation or viability of a first I DH-mutant cell that has elevated levels of 2HG disclosed by Stockwell and Dang based on 
the IDH2-mutant ceU that has elevated level of 2HG disclosed by Ward to design the method according to claim 3 so as to expand the 
applicability of the method disclosed by Stockwell and Dang to Identify different candidate compounds that selectively interfere with 
proliferation or viability of mutant cells that carry different mutations in various members of the IDH gene family. 

Regarding claim 5, the combination of Stockwell and Dang teach the method of claim 1, but neither Stockwell nor Dang expressly 
discloses that the first !DH-mutant cell carries an IDH2 R172X mutation. However. Ward discloses a !DH-mutant cell carrying an IDH2 
R172X mutation, wherein the cell has elevated level of2HG (fig 3; abstract; pg 227, col 1. para 2- "we expressed IDH2 wild-type or IDH2 
R172K in cells"). wherein said elevated level of 2HG is tumorigenic (abstract; pg 232, col ·1. para 2). 
One of ordinary skill in the art would have been motivated to modify the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first !DH-mutant cell that has elevated levels of 2HG disclosed by Stockwell and Dang based on 
the IDH2 R172X-mutant cell that has elevated level of 2HG disclosed y Ward to design the method according to claim 5 so a~ to expand 
the applicability of the method disclosed by Stockwell and Dang to identify different candidate compounds that selectively interfere with 
proliferation or viability of mutant cells that carry different mutations in various members of the IDH gene family . 
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Regarding claim 7, the combination of Stockwell and Dang teach the method of claim 1, but neither Stockwell nor Dang expressly 
discloses that the first IDH-mutant cell carries an IDH2 R172K mutation. However, Ward discloses a I DH-mutant cell carrying an IDH2 
R172K mutation, wherein the cell has elevated level of 2HG (fig 3; abstract; pg 227. col 1, para 2 - "we expressed I DH2 wil~type or IDH2 
R172K in cells"), wherein said elevated level of 2HG is tumorigenic (abstract; pg 232, col 1, para 2). 
One of ordinary skin In the art would have been motivated to modify the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first IDH-mutant cell that has elevated levels of 2HG disclosed by Stockwell and Dang based on 
the IDH2 R172K-mutant cell that has elevated level of 2HG disclosed y Ward to design the method according to claim 7 so as to expand 
the applicability of the method disclosed by Stockwell and Dang to identify different candidate compounds that selectively interfere with 
proliferation or viability of mutant cells that carry different mutations in various members of the IDH gene family. 

Regarding claim 9, the combination of StockweU and Dang teach the method of claim 1, but neither Stockwell nor Dang expressly 
discloses that the first IDH-mutant cell carries an IDH2 R140Q mutation. However, Ward discloses a !DH-mutant cell canying an IDH2 
mutation, wherein the cell has elevated level of 2HG (fig 3; abstract; pg 227, col 1, para 2- "we expressed IDH2 wild-type or IDH2 R172K 
in cells"), wherein said elevated level of 2HG is tumorigenic (abstract; pg 232, col 1, para 2). 
Ward further discloses that tissues expressing an IDH2 R140Q mutation has elevated level of 2HG (fig 5; pg 229, col 2, para 4; pg 231, col 
1, para 2), based on this disclosure, one of ordinary skill in the art would have known that the first I DH-mutant cell could cany an IDH2 
R140Q mutation. 
One of ordinary skill in the art would have been motivated to modify the method of identifying a candidate compound that selectively 
Interferes with proliferation or viability of a first I DH-mutant cell that has elevated levels of 2HG disclosed by Stockwell and Dang based on 
the IDH2 R1400-mutant cell that has elevated level of 2HG disclosed y Ward to design the method according to claim 9 so as to expand 
the applicability of the method disclosed by Stockwell and Dang to identify different candidate compounds that selectively interfere with 
proliferation or viability of mutant cells that carry different mutations in various members of the IDH gene family. 

Claims 15, 17 and 23 lack an inventive step under PCT Article 33(3) as being obvious over Stockwell in view of Dang, as above, in further 
view of the article titled "Identification and Functional Characterization of a Novel, Tissue-specific NAO1--dependent lsocitrate 
Dehydrogenase b Subunit lsotorm• by Kim et al. (hereinafter 'Kim'). 

Regarding claim 15, the combination of Stockwell and Dang teach the method of claim 1, and Dang discloses that the first !DH-mutant is 
from a cell line that carries an IDH1 R132X mutant gene (fig 1; pg 739, col 2, para 1 - "U87MG glioblastoma cells"). 
Dang further discloses that IDH1 R132C mutation leads to elevate level of 2HG production (abstract - "the NADPH-dependent reduction of 
a-ketoglutarate to R(2}-2-hydroxyglutarate (2HG)"; pg 741, col 1, para 3 - "gain-of-function for NADPH-dependent reduction of a
ketoglutarate"; pg 743, col 2, para 2), based on this disclosure, one of ordinary skill in the art would have known that the first I DH-mutant 
cell could be from a cell line that carries an IDH1 R132C mutant gene. 
Dang does not expressly disclose that said ceU line that carries an IDH1 R132C mutant gene is a fibrosarcoma HT1080 cell line. However, 
Kim discloses a fibrosarcoma HT1080 cell line expressing a recombinant IDH gene, wherein said cell line is used to study said IDH 
(abstract). Based on this disclosure, one of ordinary skill in the art would have known that said fibrosarcoma HT1080 cell line could be a 
suitable cell line for expressing the IDH1 R132 mutant gene and used as the first IDH-mutant cell in the method disclosed by Stockwell and 
Dang. 
One of ordinary skill in the art would have been motivated to modify the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first IDH-mutant cell from a cell line carrying an IDH1 R132C mutant gene that has elevated 
levels of 2HG disclosed by Stockwell and Dang based on the fibrosarcoma HT1080 cell line used to express and study a recombinant IDH 
gene disclosed by Kim to design the method according to claim 15 so as to achieve alternative cell lines that could carry the IDH1 mutant 
gene in order to provide one of ordinary skill in the art more options in choosing a proper cell line to carry the 101 mutant gene according to 
his/her needs and goals. 

Regarding claim 17, Stockwell, Dang and Kim obviate the method of claim 15, wherein the first IDH-mutant cell is a fibrosarcoma HT1080 
cell line that carries an IDH1 R132C mutant gene. Stockwell further discloses that the control cell could be the same type of cell as the 
first mutant tumorigenic cell canying a mutation, except the control cell does not carry said mutation (para (0009]). Based on this 
disclosure, one of ordinary skill In the art would have known that when the the first !DH-mutant cell is a fibrosarcoma HT1080 cell line that 
carries an IDH1 R132C mutant gene, the control cell would be a fibrosarcoma HT1088 cell line that does not carry said mutation. 
Neither Stockwell, Dang, nor Kim expressly disclose that said fibrosarcoma HT1080 is engineered to express a microRNA, siRNA, or 
antisense RNA that inhibits expression of the IDH1 R 132C mutant gene. However, this would have been obvious to one of ordinary skill in 
the art in view of Stockwell that discloses a cell engineered to expressly a siRNA that inhibits expression of a specific gene (para (0108]). 
because based on this disclosure, one of ordinary skill in the art would have known that a fibrosarcoma HT1080 cell line could be 
engineered to express siRNA that inhibits expression of the IDH 1 R 132C mutant gene, and that said cell line could also be used as as a 
control cell for the the first IDH-mutantcell is a fibrosarcoma HT1080 cell line that carries an IDH1 R132C mutant gene. 
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Regarding claim 23, the combination of Stockwell and Dang teach the method of claim 22, and Dang dlsdoses that the first !DH-mutant 
cell is from a U87 cell line that carries an IDH1 R132H mutation (fig 1; pg 739, col 2, para 1). 
Dang does not expressly disclose that the second IDH-mutant cell line is an HT1080 cell line. However. Stockwell discloses that the 
second cell line is a cell line different from the first cell line (para (0102]). 
Further Kim discloses a fibrosarcoma HT1080 cell line expressing a recombinant IDH gene, wherein said cell line Is used to study said IDH 
(abstract). Based on this disclosure. one of ordinary skill in the art would have known that said fibrosarcoma HT1080 cell line could be a 
suitable cell line for expressing the IDH1 R132 mutant gene and could be used as a second !DH-mutant cell in the method disclosed by 
Stockwell and Dang. 
One of ordinary skill In the art would have been motivated to modify the method of identifying a candidate compound that selectively 
interferes with proliferation or viability of a first IDH-mutant cell from a cell line carrying an IDH1mutant gene that has elevated levels of 
2HG and a second IDH-mutant cell from a second cell line disdosed by Stockwell and Dang based on the flbrosarcoma HT1080 cell line 
used to express and study a recombinant IDH gene disdosed by Kim to design the method according to claim 23 so as to achieve proper 
second cell lines that could carry the IDH1 mutant gene. 

Claims 24-26 lack an Inventive step under PCT Article 33(3) as being obvious over US 6,399,358 B1 to Williams et al. (hereinafter 
'Williams') in view of Stockwell in further view of Dang. 

Regarding claim 24, Williams discloses a method of identifying a compound that interferes with an enzyme comprising contacting a 
candidate compound with a cell that expresses said enzyme, and if the levels of a reaction product of said enzyme are decreased 
compared to a control. then identifying the candidate compound as a compound that specifically interferes with the enzyme (col 7, In 33 to 
col 8, In 27). 
Williams does not expressly disclose that said compound specifically interferes with a mutant form of said enzyme, that said cell is a 
mutant cell that express said mutant enzyme and that said control is a control cell that does not express said mutant enzyme. However, 
Stockwell disdoses a method of identifying a candidate compound that selectively interferes with proliferation or viability of a mutant cell 
carrying a mutation (para (0009} - "engineered human tumorigenlc cells" being the mutant cell carrying a mutation, {0052]), comprising 
contacting a candidate compound with a mutant cell (para [0009], [0052]), and if proliferation or viability of the mutant cell is decreased as 
compared to a control cell that does not have said mutation, then identifying the candidate compound as a compound that interferes with 
proliferation or viability of the mutant cell (para [0009). (0052]). 
Based on this disdosure, one of ordinary skill in the art would have known to modify the method disclosed by Williams to design a highly 
specific method of identifying a compound that specifically interferes with a mutant enzyme comprising contacting a candidate compound 
with a mutant cell that expresses said mutant enzyme, and if the levels of a reaction product of said enzyme are decreases compared to a 
control cell that does not express said mutant enzyme. then identifying the candidate compound as a compound that specifically interferes 
with the mutant enzyme. 
Neither Williams nor Stockwell expressly disdose that said said mutant enzyme is an IDH (isocitrate dehydrogenase)-mutant enzyme that 
causes elevated levels of 2HG (2-hydroxyglutarate ); that the reaction product of the mutant enzyme is said 2HG; that the mutant cell is an 
!DH-mutant cell that has elevated level of 2HG; and that the control cell that does not express said mutant enzyme does not have elevated 
2HG. However, Dang discloses an IDH mutant cell that has elevated levels of 2HG. wherein said 2HG Is a reaction product of said IDH
mutant enzyme (fig 1; abstract - "IDH 1 mutations result in a new ability of the enzyme to catalyse the NADPH-dependent reduction of a
ketoglutarate to R(2)-2-hydroxyglutarate (2HG)"; pg 739, col 1, para 2 to pg 740, col 1, para 2 - "cells expressing R132 mutant IDH1") and 
a parental primary cell from which the IDH mutant cell is derived from, wherein the parental primary cell does not have elevated 2GH (fig 1; 
abstract; pg 739, col 1, para 2 to pg 740, col 1. para 2-"parental cell"). 
One of ordinary skill In the art would have been motivated to apply a method of identifying a compound that specifically interferes with a 
mutant enzyme disclosed by Williams and Stockwell to the IDH-mutant enzyme using IDH-mutant cell that has elevated level of 2HG 
compared to a control cell disclosed by Dang to design the method according to claim 24 so as to expand the applicability of the method 
disclosed by Williams and Stockwell to identify agents that can selectively interferes with an !DH-mutant enzyme. 

Regarding claim 25, Dang discloses that 2-HG production is assayed by an enzymatic fluorescence assay (pg 743, col 2. para 2). 

Regarding claim 26, Williams, Stockwell and Dang obviate the method of claim 24, as above, wherein the mutant cell is an IDH-mutant cell 
that has elevated level of 2HG, and that the control cell does not have elevated 2HG. 
Dang further discloses that said elevated levels of 2HG In a cell is tumorigenlc (abstract; pg 743. col 1, para 1 ). 
Further Stockwell disdoses testing a candidate compound for an ability to selectively interfere with proliferation or viability of a mutant 
turnorigenlc cell carrying a mutation (para [0009) - "engineered human tumorigenic cells" being the mutant cell carrying a mutation, (0052)), 
comprising contacting a candidate compound with a mutant cell (para (0009), (0052]), and If proliferation or viability of the mutant cell is 
decreased as compared to a control cell that does not have said· mutation, then identifying the candidate compound as a compound that 
interferes with proliferation or viability of the mutant cell (para (0009], (0052)). 
Based on these disclosure, one of ordinary skill in the art would have been motivated to further test the selected candidate compound that 
specifically interferes with the I DH-mutant enzyme for their ability to selectively interfere with proliferation or viability of the IDH-mutant cell 
using the method disclosed by Stockwell in order to develop new anti-tumor compounds targeting said I DH-mutant cells. 

Claims 1-26 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made and used in industry. 
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The present claim 1 relates to an extremely large number of possible compounds. Support and disclosure in the sense of Article 6 and 5 

PCT are to be found however for only a very small propmtion of the compound claimed, (see exemplary compounds 100-829 on pages 

24-95). The non-compliance with the substantive provisions is to such an extent that the search was preformed taking into consideration 

the non-compliance in determining the ci-icnt of the search of the claim. The search was restricted to those claimed compounds which 

appear to be supported and a generalization of their structural formulae, namely to compounds as defined that Y is N(R5
)- and R 4 is 

selected from ---CN or C(O)-O-C 1 -C 4 alkyl. As the same reason, the search of compounds in claims 2-19 and the pharn1aceutical 

compositions in claims 20-21 and the use for preparing medicament for treating cancer in claims 22-25 was also restricted accordingly. 

Continuation of: CLASSIFICATION OF SUBJECT MATTER 

C07D 401 /04 (2006.01) i 

C07D 401/02 (2006.01) i 

C07D 401/14 (2006.01) i 

C07D 405/00 (2006.01) i 

A61K 31/44 (2006.01) i 

A61K 31/4427 (2006.01) i 

A61P35/00 (2006.01) i 

Form PCT/ISA/210 (extra sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/CN2012/077096 

A. CLASSIFICATION OF SUBJECT MATTER 

See extra sheet 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC: C07D 491/-; C07D 217/-; C07D413/-; C07D519/-; A61K 31/-; A61P 35/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

REGISTRY, CAPLUS, DWPI, CNABS, CNKI, EPODOC: isocitrate dehydrogenase, IDH, IDHl, IDP, IDCD, 

IDPC, PICD, NADP+, cytosolic, NADPH, cancer, tumor, tumur, AGIOS, substructure search according to formula 

(I) 

C. DOCUMENTS CONSIDERED TO DE RELEVANT 

Category* Citation of do~umenl, with indication, where appropriate, of the relevant passages Relevant lo daim No. 

X SIRAKANYAN, S. N. etal. Synthesis of new derivatives of 1-5, 9 

piperazine-substituted pyrano[3,4-c ]pyridines. Hayastani Kimiakan 

Handes 2009, Vol. 62, No. 3-4, pages378-385, ISSN: 1561-4190, 

see page 379, Compouds 4a, 4b, 4g, 4h, 4i 

A 6-8 10-35 

~ Further documents are listed in the continuation of Box C. ~ See patent family annex. 

* Special categories of cited documents: "T" later document published after the international filing date 

"A" document defining the general state of the art which is not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 

"E" earlier application or patent but published on or after the "X'. document of particular relevance; the claimed invention 

international filing date cannot be considered novel or cannot be considered to involve 

"L" document which may throw doubts on priority claim (S) or 
an inventive step when the document is taken alone 

which is cited to establish the publication date of another 
"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
citation or other special reason ( as specified) document is combined with one or more other such 

"O" document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person 

other means skilled in the art 

"P" document published prior to the international filing date " & "document member of the same patent family 

but later than the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

03 Sep. 2012 (03.09.2012) 04 Oct. 2012 (04.10.2012) 

!Name and mailing address of the ISA/CN 
Authorized officer 

The State Intellectual Property Office, the PR.China 
ZHAO, Zhenzhen 6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China 

100088 Telephone No. (86-10)62086358 
!Facsimile No. 86-10-62019451 

form PCI/lSA /210 (second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/CN2012/077096 

C (Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* 

X 

A 

X 

A 

X 

A 

X 

A 

X 

A 

Citation of document, with indication, where appropriate, of the relevant passages 

JP 9291034 A(Yoshitomi Pharmaceutical Industries, Ltd.) 

11 Nov.1997 (11.11.1997) 

see pages 16-23, Compouds 37, 40, 43, 47, 49, 53-57, 59-63, 66-74 

JP 4099768 A (Dainippon Seiyaku K. K.) 

31 Mar.1992(31.03.1992) see page 454, Table 4, Compound 22 

EP 0385237 A2 (Dainippon Pharmaceutical Co., Ltd.) 

05 Sep.1990(05.09.1990) 

see pages 29-31, 37-38, Table 12-13, Compounds 14-20, 57-60, 

66-67, 115, 128 

EP 0384228 Al (Dainippon Pharmaceutical Co. , Ltd.) 

29 Aug. 1990 (29. 08. 1990) 

see page 20-21, Table 10-11, Compound 25-30, 33, 41-43 

CHEM ABSTRACT No.115: 29158, the compounds with CAS No. 

13453 8-28-6, 134538-29-7, 134538-30-0, 134538-31 -1 

& Paronikyan, E. G. et al. Synthesis and biological activity of 

3-piperazinylpyrano [3, 4- c] pyridines. Armyanskii Khimicheskii 

Zhumal 1990, Vol. 43, No. 8, pages 518-23, see the compounds with 

CAS No.134538-28-6, 134538-29-7, 134538-30-0, 134538-31-1. 

form PCT/ISA/210 (continuation of second sheet) (July 2009) 

Relevant to claim No. 

1, 4, 9-10, 30 

2-3, 5-8, 11-29, 
31-35 

1, 4, 9-10 

2-3, 5-8, 11-35 

1, 4, 9-10, 14, 30 

2-3, 5-8, 11-13, 
15-29, 31-35 

1, 4, 9-10 

2-3, 5-8, 11-35 

1-5, 9-10, 14 

6-8, 11-13, 15-35 
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International application No. 
INTERNATIONAL SEARCH REPORT 

PCT/CN2012/077096 

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article l 7(2)(a) for the following reasons: 

1. ~ Claims Nos.: 32-35 

because they relate to subject matter not required to be searched by this Authority, namely: 

Claims 32-35 are directed to a method of treatment of the human body (Rule 39.l(iv) PCT). 
Nonetheless, the search has been carried out based on the use of the compositions in the 
manufacture of corresponding medicaments. 

2. D ClaimsNos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 

extent that no meaningful international search can be carried out, specifically: 

3. D ClaimsNos.: 

because they arc dependent claims and arc not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

1 D As all required additional search fees were timely paid hy the applicant, this international search report covers all searchable 

claims. 

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment 

of additional fee. 

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

restricted to the invention first mentioned in the clain1S; it is covered by claims Nos.: 

Remark on protest D The additional search fees were accompanied by the applicant's protest and, where applicable, the 

payment of a protest fee. 

D The additional search fees were accompanied by the applicant's protest but the applicable protest fee 

was not paid within the time limit specified in the invitation. 

D No protest accompanied the payment of additional search fees. 

Form PCT/ISA/210 (continuation of first shed (2)) (July 2009) 
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INTERNATIONAL SEARCH REPORT 
Information on patent family members 

Patent Documents referred 
in the Report 

JP 9291034A 

JP 4099768 A 

EP 0385237 A2 

EP 0384228 Al 

Publication Date 

11.11.1997 

31.03.1992 

05.09.1990 

29.08.1990 

Form PCI/lSA /210 (patent family annex) (July 2009) 

International application No. 

Patent Family 

HU 53361 A2 

US 5021421 A 

NO 177095 B 

BR 1100787 A3 

NO 900991 A 

FI 94413 B 

RU 2075478 Cl 

CA2011346 Al 

EP 0385237 Bl 

ES 2058630 T3 

JP 95047574 B2 

CA2011346 C 

JP 3007257 A 

KR 0149649 Bl 

JP 6041079 A 

AU 5060490A 

FI 9001030A 

DD292909A5 

DE 69010232 DI 

HU 53361 A2 

US 5021421 A 

HU53098A2 

CA2010477 Al 

JP 2289551 A 

NO 900795 A 

FI 9000833 A 

DD 297819 AS 

US 5041443 A 

PCT/CN2012/077096 

None 
None 

Publication Date 

29.10.1990 

04.06.1991 

10.04.1995 

05.05.1998 

04.09.1990 

31.05.1995 

20.03.1997 

03.09.1990 

29.06.1994 

01.11.1994 

24.05.1995 

03.08.1999 

14.01.1991 

15.10.1998 

15.02.1994 

06.09.1990 

04.09.1990 

14.08.1991 

04.08.1994 

29.10.1990 

04.06.1991 

28.09.1990 

21.08.1990 

29.11.1990 

22.08.1990 

22.08.1990 

23.01.1992 

20.08.1991 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2012/077096 

A CLASSIFICATION OF SUBJECT MATTER 

According to International Patent Classification (IPC) or to both national classification and IPC: 

C07D 491/052 (2006.01) i 

C07D 217/26 (2006.01) i 

C07D 413/04 (2006.01) i 

C07D 519/00 (2006.01) i 

A61K 31/496 (2006.01) i 

A61P 35/00 (2006.01) i 

Form PCT/ISA/210 (extra sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/CN2013/000009 

A. CLASSIFICATION OF SUBJECT MATTER 

See extra sheet 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC: C07D 251.A61K 3 l.A61P 35 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

WPI, EPODOC, CNKI, CNPAT, CAPLUS, REGISTRY (STN) 

+triazine+, tumor?, tumour?, isocitrate dehydrogenase, IDH, IDHl, IDH2, NADP, NADPH, AGIOS, structure search 

according to formula (I) 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X JP 11158073 A (TAKEDA CHEM IND LTD), 15 June 1999 (15.06.1999), see compounds of 1-8, 13 
reference examples 27-30, 34 and 44, paragraph [0033] in the description 

A the same as above 9-12, 14-19 

X CUI-WAN WANG, et al. A novel ligand 1-8 
N,N'-di(2-pyridyl)-2,4-diamino-6-phenyl-l,3,5-triazine (dpdapt) and its complexes: 
[Cu( dpdapt)Ch] and [Cu(dpdapt)(NO,)(H2O)]•N01 •H2O, Polyhedron, Vol. 25, 2006, pages 
195-202, see "2.2 synthesis ofdpdapt" in page 196 

~ Further documents are listed in the continuation of Box C. ~ See patent family annex. 

* Special categories of cited documents: "T" later dm;umenl published afier the international filing dale 

"A" document defining the general state of the art which is not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 

"E" earlier application or patent but published on or after the "X'~ document of particular relevance; the claimed invention 

international filing date cannot be considered novel or cannot be considered to involve 

"L" document which may throw doubts on priority claim (S) or 
an inventive step when the document is taken alone 

which is cited to establish the publication date of another 
"Y'~ document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
citation or other special reason (as specified) document is combined with one or more other such 

"O" document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person 

other means skilled in the art 

"P" document published prior lo the international filing dale " & "document member of the same patent family 

but later than the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

24 March 2013 (24.03.2013) 18 Apr. 2013 (18.04.2013) 

!Name and mailing address of the ISA/CN Authorized officer 
The State Intellectual Property Office, the PR.China 

MAJin 6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China 
100088 Telephone No. (86-10)62084381 
!Facsimile No. 86-10-62019451 

Form PCT/ISA/210 (second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/CN2013/000009 

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X KVO 2010144338 Al (ABRAXIS BIOSCIENCE LLC, et al.), 16 December 2010 (16.12.2010), 1-19 
see the 9th-I 0th and 14th compounds in page 33, the 11 th-12th compounds in page 38, the 
11th-12th compounds in page 46, the 11 th-12th compounds in page 50, and the 11th-12th 

compounds in page 53 of the description, and see claims 3, 5 and 20 

X KVO 2008131547 Al (PROMETIC BIOSCIENCES INC), 06 November 2008 (06.11.2008), see 1-19 

compound XII in page 7 of the description and claim 17 

Form PCT/ISA/210 (continuation of second sheet) (July 2009) 

Rigel Exhibit 1020 
Page 481 of 1266



INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/CN2013/000009 

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article l 7(2)(a) for the following reasons: 

1. ~ ClaimsNos.: 15-19 

because they relate to subject matter not required to be searched by this Authority, namely: 

Claims 15-19 are directed to a method for the treatment of human body (Rule 39.l (iv) PCT). Nonetheless, the search has been 

carried out based on the use of the composition of claim 13 in the manufacture of corresponding medicaments. 

2. D ClaimsNos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 

extent that no meaningful international search can be carried out, specifirnlly: 

3. D ClaimsNos.: 

because they arc dependent claims and arc not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Bux Nu. III Observations where unity uf invention is lacking (Cuntinuatiun uf item 3 uf first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

1 D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment 

of additional fee. 

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

restricted to the invention first mentioned in the clain1S; it is covered by claims Nos.: 

Remark on protest D The additional search fees were accompanied by the applicant's protest and, where applicable, the 

payment of a protest fee. 

D The additional search fees were accompanied by the applicant's protest but the applicable protest fee 

was not paid within the time limit specified in the invitation. 

D No protest accompanied the payment of additional search fees. 

Form PCT/ISA/210 (continuation offirnl sheet (2)) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 
Information on patent family members 

PCT/CN2013/000009 

Patent Documents referred 
in the Report 

Publication Date Patent Family Publication Date 

JP lll 58073 A 15.06.1999 None 

WO 2010144338Al 16.12.2010 CA2764785Al 16.12.2010 

KR20120016674A 24.02.2012 

EP 2440050 Al 18.04.2012 

AU 2010259002 Al 12 012012 

CN 102573485 A 11.07.2012 

US 2012238576Al 20.09.2012 

JP 2012529511A 22.11.2012 

WO 2008131547 Al 06.11.2008 TW 200906809 A 16.02.2009 

AU 2008243674 Al 06.11.2008 

CA2684968Al 06.11.2008 

EP2152676Al 17.02.2010 

KR20100017437 A 16.02.2010 

CN 101679321 A 24.03.2010 

MXPA 09011850 A 28.02.2010 

US 2010129350 Al 27.05.2010 

JP 2010524979 A 22.07.2010 

INDELNP 200907063 E 25.06.2010 

US 8258295 B2 04.09.2012 

CN 101679321 B 03.10.2012 

MX2009011850 A 11.02.2010 

Form PCT/ISA/210 (patent family annex) (July 2009) 
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INTERNATIONAL SEARCH REPORT 

CLASSIFICATION OF SUBJECT MATTER 

C07D 251/18 (2006.01) i 

C07D 251/26 (2006.01) i 

A61K31/53 (2006.0l)i 

A61P 35/00 (2006.01) i 

Form PCT/ISA/210 (extra sheet) (July 2009) 

International application No. 

PCT/CN2013/000009 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUlHORITY 

rro: 100033 PCT 
10th Floor, Block A Investment PJaza 27 NOTIFICATION OF TRANSMITTAL OF 

Jinrongdajie,Xicheng District, Beijing 100033 THE INTERNATIONAL SEARCH REPORT AND 
China THE WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY, 
OR THE DECLARATION 

NTD PATENT & TRADEMARK AGENCY 
LTD (PCT Rule 44 .1) 

Date of mailing 

(day/month/year) 25 Apr. 2013 (25.04.2013) 

Applicant's or agent's file reference 

P2013965C 
FOR FURTIIER ACTION See paragraphs l and 4 below 

futernational application No. International filing date (dayimonth/year) 

PCT/CN2013/000068 21 Jan. 2013(21.01.2013) 

Applicant 

AGIOS PHARMACEUTICALS, INC. et al. 

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, ifhe so v.ishes, to amend the claims of the international application (see Rule 46); 

When? The time limit for filing such amendments is normally two months from the date of uansmittal of the 
international search report 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 
1211 Geneva 20,Switzerland, Facsimile No.;+4122 338 82 70 

For more detailed instructions. see the notes on the accompanying sheet. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under Article 
l 7(2Xa) to that effect and the written opinion of the futcrnational Searching Authority are transmitted herewith. 

3. D With regard to any protest against payment of (an) additional fee(s} under Rule 402, the applicant is notified that: 
D the protest together v.ith the decision thereon has been transmitted to the International Bureau together with the 

applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 
D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the futemational 
Bureau If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application., or of the 
priority claim, must reach the futemational Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, before the 
completion of the technical preparations for international publication. 

The applicant may submit comments on an informal basis on the v.ritten opinion of the International Searching Authority to 
the International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established.. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international 
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from 
the priority date (in some Offices even later);otherwise, the applicant must, within 20 months from the priority date, perform the 
prescribed acts for entry into the national phase before those designated Offices. 

" 

In respect of other designated Offices, the time limit of30 months (or later) will apply even ifno demand is filed within 19 months. 

See the Annex to Fonn PCT/IB/301 and, for details about the applicable time limits, Office by Office, se 
Guide, National Chapters. 

Name and mailing address ofthc ]SA/CN 

The State Intellectual Property Office, the P.R.China 
6 Xitucheng Rd., Jimen Bridge, Ha.idian District, Beijing, China 100088 

Facsimile No. (86-10)62019451 

Form PCT/ISA/220 (July 2009) 

Authorized officer 
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NOTES TO FORMPCT/ISA/220 

These Notes are intended to give the basic instructions concerning the filing of amendments under Article 19. The Notes are 
based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions under that Treaty. In 
case of discrepancy between these Notes and those requirements, the latter are applicable. For more detailed information, see also the 
PCT Applicant's Guide. 

ln these Notes, ··Article," ·"Rule" and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report and the mitten opinion of the International Searching 
Authority, one opportunity to amend the claims of the international application. It should however be emphasized that, since all pi.Its 
of the international application (claims, description and drawings) may be amended during the international preliminary examination 
procedure, there is usually no need to file amendments of the claims under Article 19except where, e.g. the applicant wants the latter 
to be published for the purposes of provisional protection or has another reason for amending the claims before international 
publication. Furthermore, it should be emphasized that provisional protection is available in some States only (see PCT Applicant's 
Guide). 

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allov,1ed ~e the 
International Searching Authority has declared, under Article 17(2), that no international search report would be established (see PCT 
Applicant's Guide, paragraph2%). 

What parts of the international applk:ation may be amended ? 

Under Article 19, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before the International 
Preliminary Examining Authority. The description and drawings may only be amended under Article 34 before the International 
Preliminary Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or, where 
applicable, Article 41. 

When ? Within 2 months from the date of transmittal of the international sea:rch report or 16 months from the priority date, 
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having been 
received on time if they are received by the International Bureau after the expiration of the applicable time limit but before 
the completion of the technical preparations for international publication (Rule 46.1). 

Where not to ·fde the amendments ? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the International Searching 
Authority (Rule 46.2}. 

Where a demand for international preliminary examination has been/is filed, see below. 

How ? Either by cancelling one or more entire claims. by adding one or more new claims or by amending the text of one or more of 
the claims as f"ded. 

A replacement sheet or sheets containing a cmnplete set of claims in replacement of all the claims previously filed must be 
submittedo 

Where a claim is cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they 
must be renumbered consecutively in Arabic numerals (Section 205( a)). 

The amendments must be made in the language in which the international application b to be published. 

What documents must/may accompany the amendments ? 

Letter (Section 20S(b)): 

Toe amendments must be submitted with a letter. 

The letter -will not be pub1ished with the international application and the amended claims. It should not be confused 
with the "Statement under Article 19(1)" (see below, under "Statement under Article 19(1)"). 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international application 
is French, the letter must be in French. 

Notes to Form PCTIISA/220 (lust sheet) (July 2009) 
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NOTES TO FORM PCT/ISA/220 (continued.) 

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in particular, indicate, 
in connection with each claim appearing in the international application (it being understood that identical indications 
concerning several claims may be grouped), \Wlether 

( i) the claim is unchanged; 
(ii) the claim is cancelled; 
(iii) the claim is new, 
(iv) the claim replaces one or more claims as filed; 
(v) the claim is the result of the division of a claim as filed. 

The following examples illustrate the manner in which amendments must be explained in the accompanying letter: 
I. {Where originally there were 48 claims and after amendment of some claims there are 51 ]: 

"Claims 1 to 29, 31, 32, 34, 35, 37to 48replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims49 to 51 added." 

2. {Where originally there were 15 claims and after amendment of all claims there are 11 ]: 
"Claims 1 to 15 replaced by amended claims l to 11." 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding new claims]: 
"Claims I to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims l 5, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged." 

4. [\Vhere various kinds of amendments are madel: 
"Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended claim 14; 
claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added" 

"Statement under Article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that such 
amendments might have on the description and the drawings (which cannot be amended tmder Article 19( l )). 

The statement will be published with the international application and the amended claims. 

It must be in the language in which the international application is to be published. 

It must be brief. not exceeding 500 words if in English or if translated into English. 

It should not be confused v.ith and does not replace the letter indicating the differences between the claims as filed and as 
amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by using the words 
"Statement tmder Article 19( I)." 

It may not contain any disparaging comments on the international search report or the relevance of citations contained in that 
report. Reference to citations, relevant to a given claim, contained in the international search report may be made only in 
connection with an amendment of that claim. 

Consequence if• demand for international preliminary examination has already been f"ded 

If, at the lime of filing any amendments and any accompanying statement, under Article 19, a demand for international 
p{climinary examination has already been submitted, the applicant must preferably, at the time of filing the amendments (and 
any statement) with the International Bureau, also file with the International Preliminary Examining Authority a copy of such 
amendments (and of any statement) and, where required, a translation of such amendments for the procedure before that 
Authority (see Rules 55.3(a) and 62.2, first sentence). For further information, see the Notes to the demand form 
(PCT /IPEA/401 ). 

If a demand for international preliminary examination is made, the written opinion of the International Searching Authority 
will, except in certain cases where the International Preliminary Examining Authority did not act as International Searching 
Authority and where it has notified the International Bureau wider Rule 66. I bis(b), be considered to be a written opinion of 
the International Preliminary Examining Authority. If a demand is made, the applicant may submit to the International 
.Preliminary Examining Authority a reply to the v.ritten opinion together, where appropriate, with amendments before the 
expiration of 3 mon!hs from the date of mailing of FormPCT/ISA/220 or before the expimtion of 22 months from the priority 
date, whichever e:>..-pires later (Rule 43bis.l(c)). 

Consequence with regard to translation of the international application for entry into the national phase 

The applicant's attention is drav.n to the fact that, upon entry into the national phase, a translation of the claims as amended 
under Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to, the translation of the 
claims as filed. 
For further details on the requimments of each designated/elected Office, see the PCT Applicant's Guide , National Chapters. 

Notes to Form PCT/ISA/220 (second sheet) (July 2009) 
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PATENT COOPERATION TREATY 

T From the 
INTERNATIONAL SEARCHING AlITHORITY 

To: PCT 
100033 

WRITTEN OPINION OF THE INTERNATIONAL 
10th Floor, Block A Investment Plaza 27 SEARCHING AUTHORITY 

Jinrongdajie,Xicheng District, Beijing 100033 
China (PCT Rule 43 bis.I) 

NID PATENT & TRADEMARK AGENCY LID 
Date of mailing 

( day/month/year) 25 Apr. 2013 (25.04.2013) 

Applicant's or agent's file reference FOR FUR1HERACTION 

P2013965C See paragraph 2 below 

International application No. I International filing date(_daymonthlyea,j I Priority date (daylmanlhlyear) 

PCT/CN20 I 3/000068 21 Jan. 2013(21.01.2013) 19 Jan. 2012(19.01.2012) 

International Patent Classification (]PC) or both national classification and IPC 

See the Supplemental Box 

Applicant 

AGIOS PHARMACEUTICALS, INC. et al. 

1. This opinion contains indications relating to the following items: 

181 Box No. I Basis of the opinion 
D Box No.II Priority 
181 Box No. ID Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. N Lack of unity of invention 
181 Box No. V Reasoned statement tmder Rule 43bis. l(aXi) with regard to novelty, inventive step or industrial applicability, 

citations and explanations supporting such statement 

D Box No.VI Certain documents cited 
D Box No. VII Certain defects in the international application 
0 Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an 
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. l bis(b) that 
written opinions of this International Searching Authority will not be so considered. 

If this opinion is, as pro"-ided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing 
ofFonn PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Fonn PCT/ISA/220. 

Name and mailing address of the ISAICN 
The State Intellectual Property Office, the P.R.China 

6 Xitucheng Rd., Jimen Bridge, Haidian District, 
Beijing, China I 00088 
Facsimile No. 86-I0-62019451 

Form PCT/ISA/237(cover sheetX July 2009) 

Date of completion of this opinion 

15 Apr. 2013 (15.04.2013) 
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WRITTEN OPINION OF 1llE 
INTERNATIONALSEARCIDNG AUTIIORITY 

International application No. 

PCT /CN2013/000068 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

181 the international application in the language in which it was filed. 
0 a translation of the .international application into ____________ , which is the language of a translation 

furnished for the purposes of international search (Rules 12 .3( a) and 23. l(b) ). 

2. 0 This opinion has been established taking into accowit the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 9l(Rule 43bis.1(a)) 

3. With regard lo any nucleotide and/or amino acid sequence disclosed in the international application ;th.is opinion has been 

established on the oosis of: 

a. a sequence listing filed or furnished 

D onpaper 

D in electronic fonn 

b. time of filing or furnishing 

D contained in the applic.ant as filed 

D filed together with the application in electronic form 

D furnished subse.quently to this Authority for the purposes of search 

4. 0 In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished., the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or does not 
go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237(Box No. I) (July 2009) 
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WRITTEN OPlNlON OF THE 
INTER--,.,.ATIONALSEARCHING AUTHORITY 

International application No. 

PCT /CN2013/000068 

Box No.ill Non-establh.bment of opinion with regard to novelty, inventive step and industrial applicability 

This questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious),or to be 
industrially applicable have not been examined in respect of: 

D the entire international application 

1'81 claims Nos. 15-18 

because: 

1'81 the said international application, or the said claims Nos. 15-18 

relate to the following subject matter which does not require an international search (specify): 

Claims 15-18 relate to a method for treating or preventing the diseases, which belongs to the excluded subjects. 

D the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be fonned (specify): 

D the claims. or said claims Nos. 

by the description that no meaningful Qpinion could be formed (specify): 

1'81 no international search report has been established for said claims Nos. 15-18 

are so inadequately supported 

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

D furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative Instructions, 
and such listing was not available to the International Searching Authority in a form and manner acceptable to it. 

D furnish a sequence listing in electronic fonn complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and maJ1nef acceptable to 
it 

D pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under Rule IJter. l(a) 
or (b). 

D Sec Supplemental Box for further details. 

Fonn PCT/ISN237(Box No. III) (July 2009) 
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WRITTEN OPINION OF IllE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/CN2013/000068 

Box No. V Reasoned statement under Rule 43bis. l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanaoons supporting such statement 

1. Statement: 

Novelty(N) Claims 1-14 

Claims None 

Inventive step (IS) Claims 1-14 

Claims None 

Industria1 applicability (IA) Claims l-14 

Claims None 

2. Citations and explanations 

Reference is made to the following documents: 

DI: WO2009150248Al(CYTOMICS SYSTEMS et al.) 17 Dec. 2009(17. 12.2009) 

1. Novelty 

YES 

NO 

YES 

NO 

YES 

NO 

Claim 1 relates to a compound of formula I or a pharmaceutically acceptable salt, tautomer. isotopologue or hydrate 
thereof Document DI (see cJaims 1-6, compounds 1-206), which is considered to be the closest prior art, also discloses a 

series of compounds and their use as anti-caner agents. The difference between the compounds of claim I and the 

compounds disclosed in D 1 lies in that ring A is 4-6 membered moo-aromatic ring in claim 1, while the corresponding 

position is a -CHR37Hal or ~CR38 group in Dl. Thus, the present compounds are not disclosed byDl. Accordingly, the 

subject matter of claim 1 is novel in the sense of Article 33(2)PCT. 

Claims 2-12 are dependent claims of claim 1. On the ground that the compounds claimed in claim 1 are novel over the 
prior an, the compounds claimed in claims 2-12 are also novel. Accordingly, the subject matter of claims 2-12 is novel in 

the sense of Article 33(2) PCT. 

Claims 13-14 relate to a pharmaceutical composition comprising a compound of any one of claims 1 to 12. Due to the 

fact that the present compounds are novel over the prior an, the subject matter of claims 13-14 is also novel in the sense 

of Article 33(2) PCT. 

2. Inventive step 

Claim 1 relates to a compound of formula I or a pharmaceutically acceptable salt. tautomer, isotopologue or hydrate 

thereof. As described above, document DI (see claims 1-6, compounds 1-206), which is considered to be the closest prior 

art,. also discloses a series of compounds and their use as anti-caner agents. The dilference between the compounds of 

claim I and the compounds disclosed in DI lies in that ring A is 4-6 membered mon-aromatic ring in claim 1, while the 
corresponding position is a -CHR37Hal or -C=CR38 group in D 1. There is no teaching in the prior art to replace the groups 

in D 1 with ring A to obtain other active compounds. Furthermore, it is not obvious for the person skilled in the art to 

acljust the compounds disclosed in DI to produce the present compounds in claim 1. Thus, the present compounds in 

claim 1 are not om.ions for the person skilled in the art. Accordingly, the subject matter of claim 1 is inventive in the 
sense of Article 33(3) PCT. 

See the Sunnlemental Box 
Fonn PCT/ISA/237(Box No. V) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONALSEARClllNGAUffiORITY 

Supplemental Box 

In case the space in any of the preceding boxes i5 not sufficient. 

Continuation of: 

1. Intemational Patent Classification (IPq or both national classification and IPC 

C07C237/22 (2006.01) i 

A61K31/16 (2006.01) i 

A61K31/38 (2006.01) i 

A61K31/40 (2006.01) i 

A61K31/41 (2006.0l)i 

A61K3 l/495 (2006.01) i 

A61P35/00 (2006.01) i 

International application No. 

PCT /CN2013/000068 

2. Box No. V Reasoned statement under Rule 43bis.l(a)(i} with ~ard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

Citations and explanations 

Claims 2-12 are dependent claims of claim 1. On the ground that the compounds claimed in claim I are novel over the 

prior art, the compounds claimed in claims 2-12 is also inventive in the sense of Article 3 3(2) PCT. 

Claims 13-14 relate to a pharmaceutical composition comprising a compound of any one of claims 1 to 12. Due to the 

fact that the present compounds are inventive over the prior art, the subject matter of claims 13-14 is also inventive in the 

sense of Article 33(2) PCT. 

3. Industrial applicability 

The subject matter of claims 1-14 can be made or used in industries, and thus meets the criteria of Article 3 3( 4) PCT. 

Form PCT/ISA/237(Supplementa1 Box) (July 2009) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTIIER see Form PCT /ISA/220 

P2013965C ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest)Priocity date (day/month/year) 

PCT/CN2013/000068 21 Jan. 2013(21.01.2013) 19Jan. 2012(19.01.2012) 

Applicant 

AGIOS PHARMACEUTICALS, INC. et al. 

This international search report has been prepared by this International Searching Authocity and is transmitted to the applicant according 

to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 5 sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

I. Basis of the report 

a. With regard to the Janguage, the international search was carried out on the basis of: 

181 the international application in the language in which it was filed 

D a translation of the international application into~-~---------- , which is the language of a 

translation furnished for the purposes of international search (Rules 123(a)and 23.l(b)) 

b. D This intcrruitional search report has been established taking into account the rectification of an obvious miltake authorize 

by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With regard to any nucleotide and /or amino acid sequence disclosed in the international application, see Box No. I. 

2. 181 Certain claims were found unsean:hable(see Box No. II) 

3. D Unity of invention is lacking (see Box No. III) 

4. With regard to the title, 

~ the text is approved as submitted by the applicant 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

181 the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 382(b ), by this Authority as it appears in Box N. The applicant may, within 

one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. The figure of the drawings to be published with the abstract is Figure No. 

D as suggested by the applicant 

D as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by 1his Authority, because this figure better characterizes the im-ention 
b. D none of the figures is to be published with the abstract 

Fonn PCT/ISA/210(first sheetXJuly 2009) 
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INTERNATIONALSEARCHREPORT International application No. 

PCT/CN2013/000068 

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 

1. l8J ClaimsNos.: 15-18 
because they relate to subject matter not requiR:d to be searched by this Authority, namely: 
Claims 15-18 relate to a method for treating or preventing the diseases, which belongs to the excluded subjects. 

2. D ClaimsNos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

3. D ClaimsNos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. III Observations where uoi1y of in ventioo is lacking (Continuation ofitem 3 of first sheet) 

This International Searching Authority found multiple inventions in this ink:rnational application, as follows: 

I. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment 
of additional fee. 

3. D As only some of the required additional search fees were timely paid by the applicant. this international search report covers 
only those claims for which fees ,,,-ere paid, specifically claims Nos.: 

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on protest D The additional search fees were accompanied by the applicant's protest and, where applicable, the 
payment of a protest fee. 

D The additional search fees were accompanied by the applicant's protest but the applicable protest fee 
was not paid within the time limit specified in the invitation. 

0 No protest accompanied the payment of additional search fees. 

Form PCT/ISA/210 (contmuat10n of first sheet (2)) (July2009) 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/CN2013/000068 

A. CLASSIFJCATION OF SUBJECT MATTER 

See the extra sheet 
According to International Patent Classification (IPC) or to both national classification and !PC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification S}mbols) 

IPC: C07C237/-;A6IK31/-; A61P35/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (rnune of data base and, where practicable, search tenns used) 

CNPAT~ CNKI; WPI; EPOIXJC; CA; STN: amide, carbamoyl, cancer, tumor, IDHl, isocitrate dehydrogenase, glioma, 

leukemia, melanoma, cholangiocarcinomas, chondrosarcoma, myeJodysplastic syndomes, myeloproliferative neoplasm 

C. DCXXJMENTS CONSIDERED TO BE RELEVANT 

Category• Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A W02009150248Al(CYTOMICS SYSTEMS et al.) 17 Dec. 2009(17.122009), see Claims 1-14 
1-15, compounds 1-206 

A W02001016097Al(SUGENINC et al.)08Mar. 2001(08.032001),see Claims 1-89 1-14 

□ Further documents are listed in the continuation of Box C. 181 See patent family annex. 

• S pedal categories of cited documents: «T» later document published after the international filing date 

"A" document defining the general state of the art which is not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 

"E" earlier application or patent but published on or after the "X" document of particular relevance; the claimed invention 

international filing date cannot be considered novel or cannot be considered to involve 

"L" document which may throw doubts on priority claim (S) or 
an inventive step when the document is taken alone 

which is cited to establish the publication date of another 
"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
citation or other special reason (as specified) document is combined v.-ith one or more other such 

"O" document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person 

other means skilled in the art 

"P" document published prior to the international filing date "& "document member of the same patent family 

but later than the orioritv date claimed 

Date ofthe actual completion of the international search Date of mailing of the international search report 

28 February 2013 (28.02.2013) 25 Apr. 2013 (25.04.2013) 

IName and mailing address of the ISA/CN Authorized officer 
iibe State Intellectual Property Office, the PR.China 

HAN, Yating ~ Xitucheng Rd., Jimen Bridge, Haiman District, Beijing, China 
100088 Telephone No. (86-10)62086315 
!Facsimile No. 86-10-62019451 

F onn PCT/ISA /210 (second sheet) {July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 
Information on patent family members 

PCT/CN2013/000068 

Patent Documents referred Publication Date Patent Family Publication Date 
in the Report 

WO2009150248Al 17.12.2009 CA2727296Al 17.12.2009 

EP2307017 Al 13.04.2011 

US2011 I04I62Al 05.05.2011 

JP2011523956A 25.08.2011 

WOO 116097 Al 08.03.2001 AU7332100A 26.03.2001 

EP1212296Al 12.06.2002 

JP2003508382A 04.03.2003 

US6596772Bl 22.07-2003 

ZA.200201609A 30.07.2003 

NZ517426A 30.04.2004 

US2004l38255Al 15.07.2004 

AU775625B2 05.08.2004 

EP12122%B1 09.11.2005 

DF.60023920E 15.12.2005 

EP12122%B9 10.05.2006 

ES2252058T3 16.05.2006 

DF.600239201'2 20.07.2006 

Form PCT 1ISA /210 (patent fanuly annex) (July 2009) 
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INTERNATIONALSEARCHREPORT 

Gontinuation of: 

CLASSIF1CATION OF SUBJECT MATTER 

C07C237/22 (2006.01) i 

A6lK31/16 (2006.0l)i 

A61K31/38 (2006.01) i 

A61K31/40 (2006.0l)i 

A61K31/41 (2006.0l)i 

A61K31/495 (2006.oI) i 

A61 P'35/00 (2006.01) i 

Fonn PCT1ISA /210 (extra sheet) (July 2009} 

International application No. 

PCT/CN2013/000068 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: PCT 
CATHERINE M. MCCARTY 
LANDO & ANASTASI, LLP 
ONE MAIN STREET, ELEVENTH FLOOR NOTIFICATION OF TRANSMITTAL OF 
CAMBRIDGE, MA 02142 THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
( day/month/year) 

Applicant's or agent's file reference 

C2081-7019WO FOR FURTHER ACTION See paragraphs 1 and 4 below 

international application No. International filing date 

PCT/US 10/40486 (day/month/year) 29 June 201 O (29.06.201 O) 

Applicant AGIOS PHARMACEUTICALS, INC. 

l. 181 

2. □ 

3. □ 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau ofWJPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +4122338 8270 

For more detailed instructions, see the notes on the accompanying sheet. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ 
□ 

the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. Jf the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis. l and 90bis.3, respectively, 
before the completion of the technical preparations for international publication. 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 
In respect of other designated Offices, the time limit of 30 months ( or later) will apply even if no demand is filed within 19 
months. 
See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicants 
Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISA/220 (January 2004) 

Authorized officer: 

PCT Helpdesk: 571-272-4300 
PCT OSP: 571·272-7774 

LeeW. Young 

(See notes on accompanying sheet) 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: PCT 
CATHERINE M. MCCARTY 
LANDO & ANASTASI, LLP 
ONE MAIN STREET, ELEVENTH FLOOR NOTIFICATION OF TRANSMITTAL OF 
CAMBRIDGE, MA 02142 THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.l) 

Date of mailing 01 SEP 2010 (day/month/year) 

Applicant's or agent's file reference 

C2081-7019WO FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date 

PCT/US 10/40486 ( day/month/year) 29 June 201 O (29.06.201 O} 

Applicant AGIOS PHARMACEUTICALS, INC. 

1. 181 

2. □ 

3. □ 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 8270 

For more detailed instructions, see the notes on the accompanying sheet. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ 
□ 

the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis. l and 90bis .3, respectively, 
before the completion of the technical preparations for international publication. 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of30 months from the priority date. 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otheiwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 
In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the ISNUS 
Mail Stop PCT, Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISA/220 (January 2004) 

Authorized officer: 

PCT Helpdesk: 571-272-4300 
PCT OSP: 571·272-7774 

LeeW. Young 

(See notes on accompanying sheet) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 
C2081-7019WO ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 
PCT/US 10/40486 29 June 2010 (29.06.2010} 29 June 2009 (29.06.2009} 

Applicant 
AGIOS PHARMACEUTICALS, INC. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of ~ sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

[8] the international application in the language in which it was filed. 

D a translation of the international application into ______________ which is the language of 
a translation furnished for the purposes of international search (Rules l2.3(a) and 23.l(b)). 

b. D This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. ig} Certain claims were found unsearchable (see Box No. II). 

3. D Unity of invention is lacking (see Box No. III). 

4. With regard to the title, 

~ the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

IZI the text is approved as submitted by the applicant. 

0 the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _____ _ 

D as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. !XI none of the figures is to be published with the abstract. 

Form PCT/ISN210 (first sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 10/40486 

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article l 7(2)(a) for the following reasons: 

1. D ClaimsNos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

2. D Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

3. C8J Claims Nos.: 21-22, 25 and 27-28 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4( a). 

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

1. □ 

2. □ 

3. □ 

4. □ 

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of 
additional fees. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 

No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest □ 
□ 

The additional search fees were accompanied by the applicant's protest and, where applicable, the 
payment of a protest fee. 

□ 
The additional search fees were accompanied by the applicant's protest but the applicable protest 
fee was not paid within the time limit specified in the invitation. 
No protest accompanied the payment of additional search fees. 

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 10/40486 

A. CLASSIFICATION OF SUBJECT MATTER 
lPC(B) - A61 K 31/497 (2010.01) 
USPC- 514/252.12-252.13 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
USPC: 514/252.12-252.13 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
USPC: 514/83-85, 252.1, 253.11, 254.07 (see search terms below) 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
PubWest (PGPB, USPT, EPAB, JPAB) 
Search terms: cancer, diabetes, obesity, autoimmune conditions, proliferation dependent diseases, PKM2, pyruvate kinase, piperazine, 
quinoline, sulfonamide, thiazole, diazepane, methoxyphenyl, benzo 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

y US 5,834,485 A (DYKE et al.) 10 November 1998 (10.11.1998) entire document, especially col 1-20, 23-24, 26, 29-30 
4, In 35-45 

y US 2003/0095958 A1 (BHISETTI et al.) 22 May 2003 (22.05.2003) entire document, especially 1-20, 23-24, 26, 29-30 
abstract 

□ Further documents are listed in the continuation of Box C. □ 
* Special categories of cited documents: "T" later document published after the international filing date o'J:,riority 
"A" document defining the general state of the art which is not considered date and not in conflict with the aphlication but cited to un erstand 

to be of particular relevance the principle or theory underlying t e invention 
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be filing date considered novel or cannot be considered to involve an inventive 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the J?Ublication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be special reason (as specified) considered to involve an inventive step when the document is 
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination means being obvious to a person skilled in the art 
"P" document published prior to the international filing date but later than 

the priority date claimed "&" document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

23 August 2010 (23.08.2010) 01 SEP 201D 
Name and mailing address of the ISA/US Authorized officer: 

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young 
P.O. Box 1450, Alexandria, Virginia22313-1450 

PCT Helpdesk: 571-272-4300 Facsimile No. 571-273-3201 PCT OSP: 571-272-7774 

Form PCT/ISN210 (second sheet) (July 2009) 

Rigel Exhibit 1020 
Page 502 of 1266



PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: CATHERINE M. MCCARTY 
LANDO & ANASTASI, LLP 

PCT 
ONE MAIN STREET, ELEVENTH FLOOR 
CAMBRIDGE, MA 02142 WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis. l) 

Date of mailing 01 SEP 2010 (day/month/year) 

Applicant's or agent's file reference FOR FURTHER ACTION 
C2081-7019WO 

International application No. International filing date (day/month/year) 

PCT/US 10/40486 29 June 201 O (29.06.201 O) 

International Patent Classification (IPC) or both national classification and IPC 
IPC(B) - A61K 31/497 (2010.01) 
USPC- 514/252.12-252.13 
Applicant AGIOS PHARMACEUTICALS, INC. 

I. This opinion contains indications relating to the following items: 

~ 

□ 
Box No. I 

Box No. II 

Basis of the opinion 

Priority 

See paragraph 2 below 

Priority date (day/month/year) 

29 June 2009 (29.06.2009) 

~ 

□ 
Box No. III 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis. l (a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written 
opinions of this International Searching Authority will not be so considered. 
If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISA/US Date of completion of this opinion Authorized officer: 
Mail Stop PCT, Attn: ISA/US 

Lee W. Young Commissioner for Patents 23.08.2010 (23.08.2010} P.O. Box 1450, Alexandria, Virginia 22313-1450 
PCT Helpdesk: 571 ·272-4300 

Facsimile No. 571-273-3201 PCT OSP: 571-272-7774 

Form PCT/ISA/237 (cover sheet)(July 2009) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

l. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

International application No. 
PCT/US 10/40486 

[8] 

□ a translation of the international application into _____________ which is the language of a 

2. □ 

translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis. l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

D onpaper 

D in electronic form 

b. (time) 

D in the international application as filed 

D together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/US 10/40486 

Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

D the entire international application. 

jg! claims Nos. 21-22, 25 and 27-28 

because: 

D the said international application, or the said claims Nos. ____ ....,.. ___________ _ 
subject matter which does not require an international search (specify): 

relate to the following 

~ the description, claims or drawings (indicate particular elements below) or said claims Nos. 21-22, 25 and 27-28 
are so unclear that no meaningful opinion could be fonned (.fpecijj,): 

Claims 21-22, 25 and 27-28 are improper multiple dependent claims because they are dependent claims and are not drafted in 
accordance with the second and third sentences of Rule 6.4(a). 

□ the claims, or said claims Nos. _______________________ _ arc so inadequately supported 
by the description that no meaningful opinion could be formed (.~pecijj,): 

~ no international search report has been established for said claims Nos. 21-22, 25 and 27-28 --------------------

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

D furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable 
to it. 

D furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable 
to it. 

D pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under 
Rule 13ter.1 (a) or (b). 

D See Supplemental Box for fu1iher details. 

Form PCT/ISA/237 (Box No. lll) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 10/40486 

Box No. V Reasoned statement under Rule 43bis.J(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

l. Statement 

Novelty (N) Claims 1-20, 23-24, 26, 29-30 YES 

Claims None NO 

Inventive step (IS) Claims None YES 

Claims 1-20, 23-24, 26, 29-30 NO 

Industrial applicability (IA) Claims 1-20, 23-24, 26, 29-30 YES 

Claims None NO 

2. Citations and explanations: 
Claims 1-20, 23-24, 26 and 29-30 lack an inventive step under PCT Article 33(3) as being obvious over US 5,834,485 A to Dyke et al. 
(hereinafter 'Dyke') in view of US 2003/0095958 A1 to Bhisetti et al. (hereinafter 'Bhisetti'). 

As per claims 1-20, Dyke discloses a similar compound of formula I or a pharmaceutically acceptable salt thereof wherein W, X, Y and Z 
are each independently CH or N; D and D1 are independently a bond or NRb (col 1, In 35-45, wherein R6 is aryl or heteroaryl; additionally 
R6 is subsituted with R14 and R14 is COR11 and Rl 1 is a heterocycle corresponding to the piperazine or diazepane ring), A is optionally 
substitited bicyclic heteroaryl (col 1, In 35-45), g, m and hare 0, 1 or 2 and Lis a bond (col 1, In 35-45, col 2, In 10-15). Dyke does not 
explicitly disclose wherein Lis C(O), (CRcRc)m, OC(O), (CRcRc)m-OC(O) or NRbC(O) or Al is selected from alkyl, cycloalkyl, aryl, 
heteroaryl and heterocyclyl, each of which is substituted with 0--5 occurrences of Rd. However, Bhisetti discloses similar piperazine 
derivatives (para (02171), wherein Lis a bond (para (0217}, wherein mis O) or C(O), (CRcRc)m, OC(O), (CRcRc)m-OC(O) or NRbC(O) 
{para [0215), see L 1) and R1 is aryl (para (0231 J, see M). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the substituents of Bhisetti with the invention of Dyke to arrive at the claimed compounds without undue 
experimentation for the purpose of providing another conjugatable site on the molecule that is the least sterically hindered. 

As per claims 23-24, 26 and 29-30, Dyke discloses a similar compound used in a pharmaceutical composition in the manufacture of a 
medicament of formula I or a pharmaceutically acceptable salt thereof wherein W, X, Y and Z are each independently CH or N, D and D1 
are independently a bond or NRb (col 1, In 35-45, wherein R6 is aryl or heteroaryl; additionally R6 is subsituted with R14 and R14 is 
COR11 and R11 is a heterocycle corresponding to the piperazine or diazepane ring), A is optionally substitited bicyclic heteroaryl (col 1, In 
35-45), g, m and hare 0, 1 or 2 and Lis a bond (col 1, In 35-45, col 2, In 10-15). Dyke does not explicitly disclose wherein Lis C{O), 
(CRcRc)m, OC(O), (CRcRc)m-OC(O) or NRbC{O) or R1 is selected from alkyl, cycloalkyl, aryl, heteroaryl and heterocyclyl, each of which 
is substituted with 0-5 occurrences of Rd in the manufacture of a medicament for modulating PKM2 activity in a subject in need thereof or 
for treating cancer associated with PKM2 activity in said subject. However, Dyke discloses said compounds and compositions are useful 
in treating cancer and cancer related disorders (abstract). Additioanlly, Bhisetti discloses similar piperazine derivatives (para [02171), 
wherein Lis a bond (para (0217}, wherein mis O) or C(O), (CRcRc)m, OC(O), {CRcRc)m-OC(O) or NRbC(O) (para (0215), see L 1) and 
R1 is aryl (para (0231], see M). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the substituents of Bhisetti with the invention of Dyke to arrive at the claimed compositions and compounds without undue 
experimentation for the purpose of optimizing the treatment of cancer and cancer related diseases as these would have been known 
equivalents in the art with similar chemical and pharmacological properties. 

Claims 1-20, 23-24, 26 and 29-30 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or 
used in industry. 

Form PCT/ISA/237 (Box No. V) (July 2009) 
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. . ' 

SEQUENCE LISTINGS AND TABLES RELATED THERETO IN 
INTERNATIONAL APPLICATIONS FILED IN THE U.S. RECEIVING OFFICE 

The Administrative Instructions (Als) under the Patent Cooperation Treaty (PCT), in force as of July 1, 2009, 
contain important changes relating to the manner of filing, and applicable fees for, sequence listings and/or 
tables related thereto (sequence-related tables) in international applications. The complete text may be accessed 
at http://www. wipo. int/pct/ en/texts/index.htm. 

Effective July 1, 2009, Part 8 and Annex C-bis will no longer form part of the Als. Part 8 was introduced in 
2001 as a temporary solution to problems arising from the filing of very large sequence listings on paper and 
provided for a sequence listing forming part of the international application to be filed in electronic form on 
physical medium (e.g., CD), together with the remainder of the application on paper. In 2002, Part 8 was 
expanded to include sequence-related tables and Annex C-bis was added to provide technical requirements. All 
applicants may now file complete international applications in electronic form, eliminating the need for these 
temporary provisions. 

I. AIS PART 8 AND ANNEX C-BIS DELETED AS OF JULY 1, 2009 

A) Sequence-related tables cannot be filed as a separate part of the description or in text format. They 
must be provided as an integral part of the international application either: 
• in PDF format as part of an international application filed in electronic form via EFS-Web; or 
• on paper as part of an international application filed on paper. 

B) A sequence listing forming part of an international application may be provided either:· 
• in electronic form, as part of an international application filed in electronic form via EFS-W eb, in 

• Annex C/ST.25 text format (preferred), or 
• PDF format; or 

• on paper as part of an international application filed on paper. 

C) A sequence listing not forming part of the international application (for search under PCT Rule 
13ter) in Annex C/ST.25 text format 
• is not required where the sequence listing forming part of the international application was filed in 

Annex C/ST.25 text format as part of an international application filed in electronic form via EFS
Web 

• is required for search where the sequence listing forming part of the international application was 
filed in PDF 

• is required for search on physical medium (e.g., CD) where the sequence listing forming part of the 
international application was filed on paper as part of an international application filed on paper. 

II. CALCULATION OF THE INTERNATIONAL FILING FEE AND FEE REDUCTION UNDER Al§ 707 

A) A sequence-related table must form an integral part of the international application and will incur FULL 
page fees with no upper limit. 

B) A sequence listing forming part of an international application filed: 
• via EFS-Web in Annex C/ST.25 text format will incur NO page fees; 
• on paper or in PDF format will incur FULL page fees with no upper limit. 

III. AVAILABILITY OF SEQUENCE LISTINGS SUBMITTED FOR SEARCH UNDER PCT RULE 13TER 

International Searching Authorities will be required to transmit to the International Bureau a copy of an 
Annex C/ST.25 text format sequence listing provided for search under PCT Rule I 3ter. Any such sequence 
listing will be made available on PATENTSCOPE® (sequence listings forming part of the international 
application are already available). 

IV. JULY 2009 REQUEST (PCT/R0/101) 

The Request now has two options for the last sheet: one for paper filings; and one for EFS-W eb filings. The 
July 2009 Request may be accessed at http://www.wipo.int/pct/en/forms/index.htm. 

Rigel Exhibit 1020 
Page 507 of 1266



I • 

NOTES TO FORM PCT/ISA/220 (continued) 

The letter must indicate the differences between the claims as filed and the claims as amended. It must. in 

particular, indicate, in connection with each claim appearing in the international application (it being understood 

that' identical indications concerning several claims may be grouped), whether 

(i) the claim is unchanged: 

(ii) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

tv) the claim is the result of the division of a claim as filed. 

The following examples illustrate the manner in which amendments must be explained in the accompanying 

letter: 

I . [Where originally there were 48 claims and after amendment of some claims there are 51 ]: 

"Claims I to 29. 31. 32. 34, 35. 37 to 48 replaced by amended claims bearing the same numbers: 

claims 30. 33 and 36 unchanged; new claims 49 lo 51 added:· 

2. [Where originally there were 15 claims and after amendment of all claims there are 11 ]: 

'·Claims I to 15 replaced by amended claims I lo 11." 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding 

new claims]: 
·'Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added:· or 

·•Claims 7 to 13 cancelled: new claims 15, 16 and 17 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 
"Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended 

claim 14; claim 17 subdivided into an1ended claims 15, 16 and 17; new claims 20 and 21 added.·· 

"Statement under Article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that 

such amendments might have on the description and the drawings (which cannot be amended under Article 19( I)). 

The statement will be published with the international application and the amended claims. 

It must be in the language in which the international application is to be published. 

It must be brief. not exceeding 500 words ifin English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims as filed 

and as amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by 

using the words "Statement under Article I 9(1)." 

It may not contain any disparaging comments·on the international search report or the relevance of citations 

contained in that report. Reference to citations, relevant to a given claim. contained in the international search 

report may be made only in connection with an amendment of that claim. 

Consequence ifa demand for international preliminary examination has already been filed 

If, at the time of filing any amendments and any accompanying statement. under Article 19. a demand for 

international preliminary exan1ination has already been submitted. the applicant must preferably. at the time of 

filing the amendments (and any statement) with the International Bureau, also file with the International 

Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required. a 

translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2. lirst 

sentence). For further infom1ation, see the Notes to the demand form (PCT/IPEA/401). 

lfa demand for international preliminary examination is made, the written opinion of the International Searching 

Authority will, except in certain cases where the International Preliminary Examining Authority did not act as 

International Searching Authority and where it has notified the International Bureau under Rule 66. lbis(b), be 

considered to be a written opinion ofthe International Preliminary Examining Authority. !fa demand is made, the 

applicant may submit to the International Preliminary Examining Authority a reply to the written opinion together. 

where appropriate, with amendments before the expiration of 3 months from the date of mailing of Form 

PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later(Rule 43bis. I (c)). 

Consequence with regard to translation of the international application for entry into the national phase 

The applicant's attention is drawn to the fact that, upon entry into the national phase. a translation of the claims as 

amended under Article 19 may have to be furnished to the designated/elected Offices. instead of, or in addition to, 

the translation of the claims as filed. 

for further details on the requirements of each designated/elected Office, see the PCT Applicant ·s Guide. 

National Chapters. 

Notes Ill Form PCT/IS/\/220 (second sheet) (July 2009) 
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NOTES TO FORM PCT/ISA/220 

These Notes are intended to give the basic instructions concerning the filing of amendments under Article 19. The 

Notes arc based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 

under that Treaty. In case of discrepancy between these Notes and those requirements. the latter are applicable. For more 

detailed information. see also the PCT Applicant's Guide. 

In these Notes, "Article," .. Rule'· and "Section'· refer to the provisions of the PCT. the PCT Regulations and the PCT 

Administrative Instructions. respectively. 

INSTRllCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report and the written opinion of the International 

Searching Authority, one opportunity to amend the claims ofthe international application. It should however be emphasized 

that, since all parts of the international application (claims. description and drawings) may be amended during the 

international preliminary examination procedure. there is usually no need to file amendments of the claims under Article 19 
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has mother 

reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional 

protection is available in some States only (see PCT Applicant's Guide. Annex B}. 

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where 

the International Searching Authority has declared. under Article 17(2), that no international search report would be 

established (see PCTApplicant 's Guide. International Phase. paragraph 296). 

What parts of the international application may be amended? 

Under Article I 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before the 

International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Preliminary Examining Authority. 

Upon entry into the national phase. all parts of the international application may be amended under Article 28 or. 

where applicable. Article 41. 

When? Within 2 months from the date of transmittal of the internatio~al search report or 16 months from the priority date, 

whichever time limit expires later. It should be noted. however. that the amendments will be considered as having 

been received on time if they are received by the International Bureau atler the expiration of the applicable time 

limit but before the completion of the technical preparations for international publication (Ruic 46.1 ). 

Where not to file the amendments? 

How? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 

International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 

Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one 

or more of the claims as filed. 

A replacement sheet or sheets containing a complete set of claims in replacement of all the claims previously filed 

must be submitted. 

Where a claim is, cancelled, no renumbering of the other claims is required. In all cases where claims are 

renumbered, they must be renumbered consecutively in Arabic numerals (Section 205(a}). 

The amendments must be made in the language in which the international application is to be published. 

'What documents must/may accompany the amendments? 

Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 

confused with the "Statement under Article 19(1 r (see below, under "Statement under Article 19( I)"). 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international 
application is French, the letter must be in French. 

Notes to Form l'CT/ISA/220 (first sheet) \July 2009) 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY PCT 
To: 

McCarty, Catherine M. NOTIFICATION OF TRANSMITTAL OF 
Lando & Anastasi, LLP THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 
One Main Street SEARCHING AUTHORITY, OR THE DECLARATION 
Eleventh Floor 

Cambridge, MA 02142 

ETATS-UNIS D'AMERIQUE 

(PCT Rule 44.1) 

Date of mailing 
(day/month/year) 

17 March 2011 {17-03-2011) 

Applicant's or agent's file reference 
C2081-7022WO FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date 

PCT/US2010/059778 {day/month/year) 
9 December 2010 {09-12-2010) 

Applicant 

AGIOS PHARMACEUTICALS, INC. 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
International Search Report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70 

For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 - 9.011. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ 
□ 

the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 
no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. Following the expiration of 30 months from the 
priority date, these comments will also be made available to the public. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau before completion of the technical preparations for 
international publication (Rules 90bis.1 and 90bis.3). 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months {or later) will apply even if no demand is filed within 19 
months. 

For details about the applicable time limits, Office by Office, see www.wipo.inUpct/en/texts/time_limits.html and the 
POT Applicant's Guide, National Chapters. 

Name and mailing address of the International Searching Authority 

A) 
European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Tel. (+31-70) 340-2040 

--=-- Fax: {+31-70) 340-3016 

Form PCT/ISA/220 (July 2010) 

Authorized officer 

HOSNER, Werner 

Tel: +31 (0)70 340-2665 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 

C2081-7022WO 

FOR FURTHER 
ACTION 

see Form PCT /ISA/220 
as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US2010/059778 09/12/2010 09/12/2009 
Applicant 

AGIOS PHARMACEUTICALS, INC. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 7 sheets. 

IKJ It is also accompanied by a copy of each prior art document cited in this report. 

1 . Basis of the report 

2. 

3. 

a. With regard to the language, the international search was carried out on the basis of: 

b. □ 

C. IKI 

□ 
□ 

~ the international application in the language in which it was filed 

□ a translation of the international application into __________ , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1 (b)) 

This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (See Box No. 11) 

Unity of invention is lacking (see Box No 111) 

4. With regard to the title, 

D the text is approved as submitted by the applicant 

[Kj the text has been established by this Authority to read as follows: 

THERAPEUTICALLY ACTIVE COMPOUNDS FOR USE IN THE TREATMENT OF CANCER 
CHARACTERIZED AS HAVING AN IDH MUTATION 

5. With regard to the abstract, 

□ 
IKI 

the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _____ _ 

b. IKI 

D as suggested by the applicant 

D as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

none of the figures is to be published with the abstract 

Form PCT/ISA/210 (first sheet) (July 2009) 
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International application No. 

INTERNATIONAL SEARCH REPORT 
PCT/US2010/059778 

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.b of the first sheet) 

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, the international search was carried out on the basis of: 

2. 

a. (means) 

0 on paper 

0 in electronic form 

b. (time) 

□ 

D in the international application as filed 

D together with the international application in electronic form 

0 subsequently to this Authority for the purpose of search 

In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been filed 
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

3. Additional comments: 

Form PCT/ISA/21 O (continuation of first sheet (1 )) (July 2009) 
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International application No. 

INTERNATIONAL SEARCH REPORT 
PCT/US2010/059778 

Box No. IV Text of the abstract (Continuation of item 5 of the first sheet) 

Compounds and compositions comprising compounds useful in the treatment of 
cancer are described herein. The compounds and compositions can be used to 
modulate an isocitrate dehydrogenase (IDH) mutant (e.g., IDHlm or IDH2m) having 
alpha hydroxyl neoactivity. 

Form PCT/ISA/210 (continuation of first sheet (3)) (July 2009) 
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INTERNATIONAL SEARCH REPORT 
International application No 

PCT/US2010/059778 
A. CLASSIRCATION fa SUBJECT MATTER / 
INV. A61K31 495 A61K31 496 A61K31/506 A61K31/551 C07D243/08 

C07D405/12 A61P35/00 
ADD. 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

A61K C07D 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal, BIOS IS, CHEM ABS Data, EMBASE, WPI Data 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

E WO 2011/002817 Al (AGIOS PHARMACEUTICALS 9-17 
INC [US]; SAUNDERS JEFFREY 0 [US]; 
SALITURO FRAN) 6 January 2011 (2011-01-06) 
claims; figure 1. 

' 
examples 

-----
X,P WO 2010/105243 Al (AGIOS PHARMACEUTICALS 1-18 

INC [US]; DANG LENNY [US]; FANTIN VALERIA 
[US];) 16 September 2010 (2010-09-16) 
page 4, paragraph 5 
page 157 - page 175; table 24b 
claims 

-----
X WO 2004/074438 A2 (SMITHKLINE BEECHAM CORP 9 

[US]; JIN JIAN [US]; KERNS JEFFREY K [US]; 
SHI) 2 September 2004 (2004-09-02) 
tables 1,2 
claims; examples 

-----
-/--

I}] Further documents are listed in the continuation of Box C. [] See patent family annex. 

• Special categories of cited documents : 
"T" later document published after the international filing date 

• A" document defining the general state of the art which is not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 
"E" earlier document but published on or after the international •x• document of particular relevance; the claimed invention 

filing date cannot be considered novel or cannot be considered to 
"L • document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone 

which is cited to establish the publication date of another •y• document of particular relevance; the claimed invention 
citation or other special reason (as specified) cannot be considered to involve an inventive step when the 

•o• document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled 

•p• document published prior to the international filing date but in the art. 

laterthan the priority date claimed ·&· document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

10 March 2011 17/03/2011 
Name and mailing address of the ISN Authorized officer 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

3 Tel. (+31-70) 340-2040, Hoff, Philippe Fax: (+31-70) 340-3016 

Form PCT/ISA/21O (second sheet) (April 2005) 

page 1 of 3 
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3 

INTERNATIONAL SEARCH REPORT 

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages 

X WO 2004/073619 A2 (SMITHKLINE BEECHAM CORP 
[US]; JIN JIAN [US]; KERNS JEFFREY K [US]; 
WAN) 2 September 2004 (2004-09-02) 
examples; tables 1,2 

X 

X 

X 

X 

A 

A 

claims 

DATABASE REGISTRY [Online] 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; 
1 April 2005 (2005-04-01), 
XP002626839, 
Database accession no. 847757-57-7 
the whole document 

DATABASE REGISTRY [Online] 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; 
29 May 2008 (2008-05-29), 
XP002626840, 
Database accession no. 1023444-33-8 
the whole document 

DATABASE REGISTRY [Online] 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; 
21 July 2004 (2004-07-21), 
XP002626841, 
Database accession no. 713505-78-3 
the whole document 

DATABASE REGISTRY [Online] 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; 
28 December 2008 (2008-12-28), 
XP002626842, 
Database accession no. 1090629-29-0 
the whole document 

YAN HAI ET AL: "IDHl and IDH2 mutations 
in gliomas.", 
THE NEW ENGLAND JOURNAL OF MEDICINE 19 FEB 
2009 LNKD- PUBMED:19228619, 
vol. 360, no. 8, 
19 February 2009 (2009-02-19), pages 
765-773, XP002626843, 
ISSN: 1533-4406 
the whole document 

BALSS JOERG ET AL: "Analysis of the IDHl 
codon 132 mutation in brain tumors", 
ACTA NEUROPATHOLOGICA, 
vol. 116, no. 6, December 2008 (2008-12), 
pages 597-602, XP002626844, 
ISSN: 0001-6322 
the whole document 

-/--

Form PCT/ISA/210 (continuation of second sheet) (April 2005) 

International application No 

PCT/US2010/059778 

Relevant to claim No. 

9 

9,14,15, 
17, 18 

9,14-18 

9 

9 

1-18 

1-18 

page 2 of 3 
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3 

INTERNATIONAL SEARCH REPORT 

C{Continuatlon). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Citation of document, with indication, where appropriate, of the relevant passages 

A WO 2009/013126 Al (NERVIANO MEDICAL 
SCIENCES SRL [IT]; LOMBARDI BORGIA ANDREA 
[IT]; MENIC) 29 January 2009 (2009-01-29) 
* abstract 

A 

A 

page 115, line 12 - line 28; claims 19-27 

WO 2006/070198 Al (ASTEX THERAPEUTICS LTD 
[GB]; BERDIN! VALERIO [GB]; O'BRIEN 
MICHAEL ALI) 6 July 2006 (2006-07-06) 
* abstract 
page 70, line 16 - page 72, line 23; 
example 52 

FR 2 735 127 Al (PF MEDICAMENT [FR]) 
13 December 1996 (1996-12-13) 
page 42, line 14 - line 21; example 2 

Form PCT/ISA/210 (continuation ol second sheet) (April 2005) 

International application No 

PCT/US2010/059778 

Relevant to claim No. 

1-18 

1-18 

1-18 

page 3 of 3 
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C 0 INTERNATIONAL SEAR H REP RT 
International application No 

Information on patent family members 
PCT/US2010/059778 

Patent document I Publication I Patent family I Publication 
cited in search report date member(s) date 

WO 2011002817 Al 06-01-2011 us 2010331307 Al 30-12-2010 

WO 2010105243 Al 16-09-2010 NONE 

WO 2004074438 A2 02-09-2004 NONE 

WO 2004073619 A2 02-09-2004 NONE 

WO 2009013126 Al 29-01-2009 AR 067599 Al 14-10-2009 
AU 2008280283 Al 29-01-2009 
CA 2693901 Al 29-01-2009 
CN 101754956 A 23-06-2010 
EP 2176231 Al 21-04-2010 
JP 2011502959 T 27-01-2011 
KR 20100044859 A 30-04-2010 
us 2010292207 Al 18-11-2010 

WO 2006070198 Al 06-07-2006 EP 1836188 Al 26-09-2007 
JP 2008526723 T 24-07-2008 
us 2010160324 Al 24-06-2010 

FR 2735127 Al 13-12-1996 AU 6229696 A 09-01-1997 
WO 9641802 Al 27-12-1996 

Form PCT/ISA/210 (patent family annex) (April 2005) 

Rigel Exhibit 1020 
Page 517 of 1266



PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCT/lSM20 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 

(day/month/year) see form PCT,1SAQ10 (second sheet) 

Applicant's or agent's file reference 

see form PCT/ISA/220 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCTAJS2010-059778 
International filing date (dayAnonthtyear) 

09.12.2010 

International Patent Classification (IPC) or both national classification and IPC 

Priority date (dayfmonthtyear) 

09.12.2009 

INV. A61 K31/495 A61 K31/496 A61 K31'506 A61 K31!551 C0?D243.,08 C0?D405/12 A61 P35i00 

Applicant 

AGIOS PHARMACEUTICALS, INC. 

1. This opinion contains indications relating to the following items: 

~ 

□ 
Box No. I 

Box No. II 

Basis of the opinion 

Priority 

~ 

□ 
Box No. Ill 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

~ Box No. VI Certain documents cited 

D Box No. VII Certain detects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA. the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCT/ISA/.220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT/lSA!.220. 

3. For further details, see notes to Form PCT/ISAf.220. 

Name and mailing address of the ISA: 

European Patent Office 
P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk - Pays Bas 
Tel. +31 70 340 - 2040 
Fax: +31 70 340 - 3016 

Date of completion of 
this opinion 

see form 
PCT/ISAQ10 

Authorized Officer 

Hoff, Philippe 

Telephone No. +31 70 340-3520 

-------------~--------~---------------------~ 

Form PCTilSAQ37 (Cover Sheet) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

0 the international application in the language in which it was filed 

International application No. 
PCT/lJS201 0i059778 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. With regard to any nucleotide and.or amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing filed or furnished: 

a. (means) 

l2l on paper 

0 in electronic form 

b. (time) 

□ in the international application as filed 

□ together with the international application in electronic form 

0 subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 
the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCHSA/ 237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/US2010.059778 

Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non 
obvious), or to be industrially applicable have not been examined in respect of 

□ the entire international application 

lz;] claims Nos. 1, 3-12, 14, 17, 18(all partially} 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international search (specify): 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed (specify): 

lz;] no international search report has been established for the whole application or for said claims Nos. .L. 
3-12, 14 17, 18(all partially} 

□ a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the 
prescribed time limit: 

□ furnish a sequence listing on paper complying with the standard provided for in Annex C of the 
Administrative Instructions, and such listing was not available to the International Searching 
Authority in a form and manner acceptable to it. 

□ furnish a sequence listing in electronic form complying with the standard provided for in Annex C 
of the Administrative Instructions, and such listing was not available to the International Searching 
Authority in a form and manner acceptable to it. 

□ pay the required late furnishing fee for the furnishing of a sequence listing in response to an 
invitation under Rules 13ter.1 (a) or (b). 

□ See Supplemental Box for further details 

Form PCT,1SA/237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/lJS2010!059778 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 

2. Citations and explanations 

see separate sheet 

Yes: 
No: 

Yes: 
No: 

Yes: 
No: 

Box No. VI Certain documents cited 

Claims 
Claims 

Claims 
Claims 

Claims 
Claims 

2, 13( completely}: 1 , 3-8, 1 0-12(partially} 
15, 16(completely} · 9 14. 17, 18(partially) 

2, 13(completely}: 1, 3-8, 10-12{partially) 
15, 16(completely}; 9, 14, 17, 18(partially} 

2, 13, 15, 16(completely): 1, 3-12, 14, 17, 18(partially} 

1. Certain published documents (Rules 43bis.1 and 70.10) 

and /or 

2. Non-written disclosures (Rules 43bis.1 and 70.9) 

see form 210 

Form PCTASA/ 237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

Re Item Ill 

International application No. 

PCT/US2010/059778 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

Present claims 1,3-12, 14, 17, 18 relate to an extremely large number of possible 
compounds. Support and disclosure in the sense of Article 6 and 5 PCT is to be found 
however for only a very small proportion of the compounds claimed, see examples. 

The non-compliance with the substantive provisions is to such an extent, that the 
search was performed taking into consideration the non-compliance in determining the 
extent of the search of the claims (PCT Guidelines 9.19 and 9.23). 

The search of claims 1,3-12,14,17, 18 was restricted to those claimed compounds 
which appear to be supported (see examples) and a generalisation of their structural 
formulae, namely compounds of formulas (l),(lc),(11),(lll),(IV) wherein at least one of D 
and D1 is NRc . 

No opinion will be given in respect of subject-matter which is not covered by 
the search report {Rule 66.1{e) PCT). 

Re Item v 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 WO 2004/074438 A2 (SMITHKLINE BEECHAM CORP [US]; JIN JIAN 
[US]; KERNS JEFFREY K [US]; SHI) 2 September 2004 (2004-09-02) 

D2 WO 2004/073619 A2 (SMITHKLINE BEECHAM CORP [US]; JIN JIAN 
[US]; KERNS JEFFREY K [US]; WAN) 2 September 2004 (2004-09-02) 

Form PGT/ISA/237 (Separate Sheet) (Shee11) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

D3 DATABASE REGISTRY [Online] 

International application No. 

PCT/US2010/059778 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, OHIO, US; 1 April 
2005 (2005-04-01), 
XP002626839, 
Database accession no. 847757-57-7 

D4 DATABASE REGISTRY [Online] 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, OHIO, US; 29 May 
2008 (2008-05-29), 
XP002626840, 
Database accession no. 1 023444-33-8 

D5 DATABASE REGISTRY [Online] 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, OHIO, US; 21 July 
2004 (2004-07-21), 
XP002626841 , 
Database accession no. 71 3505-78-3 

D6 DAT ABASE REGISTRY [Online] 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, OHIO, US; 28 
December 2008 (2008-12-28), 
XP002626842, 
Database accession no. 1 090629-29-0 

D7 YAN HAI ET AL: "IDH1 and IDH2 mutations in gliomas.", 
THE NEW ENGLAND JOURNAL OF MEDICINE 19 FEB 2009 LNKD
PUBMED:19228619, 
vol. 360, no. 8, 19 February 2009 (2009-02-19), pages 765-773, 
XP002626843, 
ISSN: 1533-4406 

D8 BALSS JOERG ET AL: "Analysis of the I DH 1 codon 132 mutation in brain 
tumors", 
ACTA NEUROPATHOLOGICA, 
vol. 116, no. 6, December 2008 (2008-12), pages 597-602, 
XP002626844, 
ISSN: 0001-6322 

Form PCT/ISA/237 (Separate Sheet) (Shee1 2) (EPO-April 2005) 
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D9 WO 2009/013126 A1 (NERVIANO MEDICAL SCIENCES SRL [IT]; 
LOMBARDI BORGIA ANDREA [IT]; MENIC) 29 January 2009 
(2009-01-29) 

D10 WO 2006/070198 A 1 (ASTEX THERAPEUTICS LTD [GB]; BERDIN! 
VALERIO [GB]; O'BRIEN MICHAEL ALI) 6 July 2006 (2006-07-06) 

D11 FR 2 735 127 A1 (PF MEDICAMENT [FR]) 13 December 1996 
(1996-12-13) 

Claims 1-7 relate to subject-matter considered by this Authority to be covered by the 
provisions of Rule 39.1 (iv) / 67.1 (iv) PCT. 

The patentability can be dependent upon the formulation of the claims. The EPO, for 
example, does not recognise as patentable claims to the use of a compound in 
medical treatment, but may allow claims to a product, in particular substances or 
compositions for use in a first or further medical treatment. 

1. The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 9, 14-18 is not new in the sense of Article 33(2) PCT. 

1 .1 Document D1 discloses compounds of formula (le), not excluded from the scope 
of claim 9 by the proviso and wherein R1 is cycloalkylalkyl or aralkyl, A is naphthyl, D 
is NH and D1 is a bond (see tables 1,2; claims; examples). 

Document 02 discloses compounds of formula (le), not excluded from the scope of 
claim 9 by the proviso and wherein R1 is cycloalkylalkyl, A is phenyl substituted with 1 
or 2 R2 (R2 being alkyl, aryl, alkoxy), Dis NH and D1 is a bond (examples; tables 1,2; 
claims). 

Document 05 discloses a compound of formula (le), not excluded from the scope of 
claim 9 by the proviso and wherein R1 is acyl substituted with -ORa (Ra is ethyl), A is 
phenyl, Dis a bond and D1 is NH. 

Document D6 discloses a compound of formula (le), not excluded from the scope of 
claim 9 by the proviso and wherein R1 is aralkyl, A is phenyl substituted with methoxy, 
Dis a bond and 01 is NH. 

Consequently, claim 9 lacks novelty over 01 ,D2,D5 and D6. 

Form PCT/ISN237 (Separa1e Sheet) (Shee13) (EPO-April 2005) 
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1.2 Document 03 discloses a compound of formulas (le) and (IV), not excluded from 
the scope of claims 9 and 14 by the proviso and wherein R1 is heteroarylalkyl, A is 
phenyl substituted with ethoxy, 0 is a bond and D1 is NRc, R3 is methyl. 

Consequently, claims 9,14,15,17,18 lack novelty over 03. 

1.3 Document D4 discloses a compound of formulas (le) and (IV), not excluded from 
the scope of claims 9 and 14 by the proviso and wherein R1 is heteroarylalkyl, A is 
phenyl substituted with alkyl, O is a bond and 01 is NH, R3 is methyl. 

Consequently, claims 9,14-18 lack novelty over D4. 

2. The subject-matter of claims 1-8, 10-13 seems however to be new and inventive 
and satisfies therefore the requirements of Articles 33(2) and (3) PCT. 

2.1 None of the available prior art documents discloses the use of a compound of 
formula (I) in the treatment of a cancer characterized as having an IDH mutation. The 
compounds of claims 1 0-13 seem also to be new. 

2.2 In the light of the prior art, the problem to be solved can be regarded as the 
provision of a new medicament for treating a cancer characterised by an IOH 
mutation. 

Certain compounds of formula (I) have been disclosed in relation to the treatment of 
cancer (see D9-D11 and corresponding passages mentioned in the search report). 
However, tumors with IDH mutations have distinctive genetic and clinical 
characteristics (D7) and no indication were found in the prior art which would have led 
the skilled person to select a compound of formula (I) for treating this particular kind of 
cancer. 

Re Item VI 

Certain documents cited 

Form PCT/ISA/237 (Separate Sheet) (Sheet 4) (EPO-April 2005) 
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The examination has been carried out assuming that the priority of the application is 
valid. However, attention is drawn to the fact that the documents which has been cited 
in the search report as "E/P" documents may become relevant in the national/regional 
examination phase. 

Document WO 2011/002817 discloses compounds of claims 9-17. 

Document WO 2010/105243 discloses the use of a compound of formula (I) for 
treating a cancer having an IDH mutation. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 5) (EPO-April 2005) 
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Possible steps after receipt of the international search report (I SR) and 
written opinion of the International Searching Authority (WO-ISA} 

General 
information 

Amending claims 
under 
Art. 19 PCT 

Filing a demand 
for international 
preliminary 
examination 

Filing informal 
comments 

End of the 
international 
phase 

Relevant PCT 
Rules and more 
information 

BNSDOCID: <XS __ 200704010CK I > 

For all international applications filed on or after 01/01/2004 the competent 
ISA will establish an ISR It is accompanied by the WO-ISA Unlike the 
former written opinion of the IPEA (Rule 66.2 FCT), the WO-ISA is not 
meant to be responded to, but to be taken into consideration for further 
procedural steps. This document explains about the possibilities. 

Within 2 months after the date of mailing of the ISR and the WO-ISA the 
applicant may file amended claims under Art. 19 PCT directly with the 
International Bureau of WI PO. The FCT reform of 2004 did not change 
this procedure. For further information please see Rule 46 PCT as well as 
form PCT/ISA/220 and the corresponding Notes to form PCT/ISA/220. 

In principle, the WO-ISA will be considered as the written opinion of the 
I PEA. This should, in many cases, make it unnecessary to file a demand for 
international preliminary examination. If the applicant nevertheless wishes 
to file a demand this must be done before expiry of 3 months after the 
date of mailing of the I SR/ WO-I SA or 22 months after priority 
date, whichever expires later (Rule 54bis PCT). Amendments under Art. 
34 PCT can be filed with the I PEA as before, normally at the same time as 
filing the demand (Rule 66.1 (b) PCT). 

If a demand for international preliminary examination is filed and no 
comments/amendments have been received the WO-ISA will be transformed 
by the IPEA into an IPRP (International Preliminary Report on Patentability) 
which would merely reflect the content of the WO-I SA. The demand can still 
be withdrawn (Art. 37 PCT). 

After receipt of the ISR1WO-ISA the applicant may file informal comments 
on the WO-ISA directly with the International Bureau of WI PO. These 
will be communicated to the designated Offices together with the I PRP 
(International Preliminary Report on Patentability) at 30 months from the 
priority date. Rease also refer to the next box. 

At the end of the international phase the International Bureau of WI PO will 
transform the WO-ISA or, if a demand was filed, the written opinion of the 
I PEA into the I PRP, which will then be transmitted together with possible 
informal comments to the designated Offices. The I PRP replaces the former 
I PER (international preliminary examination report). 

Rule 43 FCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter 
12/2003, OJ 11/2003, OJ 12/2003 
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Bitte beachten Sie, dass angefOhrte Nichtpatentliteratur (wie z. B. 
wissenschaftliche oder technische Dokumente) je nach geltendem Recht 
dem Urheberrechtsschutz und/oder anderen Schutzarten fur schriftliche 
Werke unterliegen konnte. Die Vervielfaltigung urheberrechtlich 
geschOtzter Texte, ihre Verwendung in anderen elektronischen oder 
gedruckten Publikationen und ihre Weitergabe an Dritte ist ohne 
ausdruckliche Zustimmung des Rechtsinhabers nicht gestattet. 

Veuillez noter que les ouvrages de la litterature non-brevets qui sont 
cites, par exemple les documents scientifiques ou techniques, etc., 
peuvent etre proteges par des droits d'auteur et/ou toute autre protection 
des ecrits prevue par les legislations applicables. Les textes ainsi 
proteges ne peuvent etre reproduits ni utilises dans d'autres publications 
electroniques ou imprimees, ni rediffuses sans l'autorisation expresse du 
titulaire du droit d'auteur. 

Please be aware that cited works of non-patent literature such as 
scientific or technical documents or the like may be subject to copyright 
protection and/or any other protection of written works as appropriate 
based on applicable laws. Copyrighted texts may not be copied or used 
in other electronic or printed publications or re-distributed without the 
express permission of the copyright holder. 

XS CPRTENFRDE 

BNSDOGID: <XS_~2006100103CF_I] 
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XP-002626839 

C:\EPOPROGS\SEA\.\..\ .. \epodata\sea\eplogf\sa759141.log 

RN -847757-57-7 REGISTRY 

ED - Entered STH: 01 Apr 2005 
CN - Benzenesu1fonamide, 3- [ (4- ( 1, 3-benzodioxol-5-ylmethyl )-1-

piperazinyl] carbonyl.) -N- { 4-ethoxypheny1) -N, 4-dimethyl- { CA :INDEX NAME} 

OTHER CA INDEX NAMES: 

CN - Piperazine, 1-(1,3-benzodioxol.-5-y1methyl)-4-[5-[[(4-

ethoxyphenyl}methylami.no]su1fony1]-2-methy1benzoy1)- (9C:I) 

MF - C29 H33 NJ 06 S 
SR - Chemical Library 

Supp1ier: Enamine 

LC - STH Fil.es: CA, CAPLUS, CBEMCATS, TOXCENTER 

N "f)~~ ~-o-CHz 
II ~ 
0 

EtO Me 

**PROPERTY DATA AVAILABLE :IN THE 'PROP' FORMAT** 

1 REFERENCES IN FILE CA (1907 TO DATE) 
1 REFERENCES :Ill FILE CAPLUS (1907 TO DATE) 

Page I 

BNSDOCID: <XP~~-2626639A_I_> 

07.03.201 I 15:02:33 
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XP-002626840 

C:\EPOPROGS\SEA\.\ .. \ .. \epodata\sea\eplogfua759 l 41.log 

RN -1023444-33-8 REG:ISTRY 

ED - Entered STN: 29 May 2008 

CN - Benzenesu1fonam.ide, 3-[ [4- (1, 3-benzodioxo1-5-y1methy1}-1-
piperazinyl]carbonyl]-N-(4-buty1phenyl}-4-methy1- (CA INDEX NAME} 

MF - C30 H35 N3 OS S , 

CJ: - COM 

SR - Other Sources 
Database: ChemDB (University of Ca1ifornia Irvine) 

LC - STN Fi1es: CA, CAPLUS, TOXCENTER 

**PROPERTY DATA AVA:l:LABLE :IN THE •PROP• FORMAT** 

1 REFERENCES :IN F:ILE CA (1907 TO DATE) 
1 REFERENCES IN F:ILE CAPLUS {1907 TO DATE) 

Page I 

BNSDOCID: <XP ___ 2626840A I > 

07.03.2011 15:02:20 
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XP-002626841 

C:\EPOPROGS\SEA\.\ .. \ .. \epodata\sea\eplogt\sa75914 I .log 

RN -713505-78-3 REG:ISTRY 

ED - Entered STN: 21 J\11 2004 

CN - 1-Piperazinecarboxylic acid, 4- [4-methy1-3- { {pheny1amino) sul.fonyl.J benzoyl.) -

, ethy1 ester (CA I:NDEX NAME} 

MF - C21 H25 N3 05 S 
SR - Chemical Library 

Supplier: ChemBridge Corporation 

LC - STN Files: CA, CAPLUS, CBEMCATS 

0 

**PROPERTY DATA AVA:ILABLE :IN THE 'PROP' FORMAT** 

1 REFERENCES :IN F:ILE CA (1907 TO DATE) 

1 REFERENCES :IN FILE CAPLUS {1907 TO DATE) 

Page I 07.03.201 l 14:51:41 

BNSDOCID: <XP~~-2626841A I > 
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XP-002626842 

C:\EPOPROGS\SEA\.\ .. \ .. \epodata\sea\eplogf\sa759141.log 

RN -1090629-29-0 REGISTRY 

ED - Entered STN: 28 Dec 2008 

CN - Benzenesu1fonamide, 3-[ [4- [ (2, 5-dimethoxypheny1)methy1J-1-

piperaziny1Jcarbony1] -N- (4-methoxypheny1)-4-methy1- {CA :INDEX NAME) 

MF - C28 H33 N3 06 S 

SR - Chemi.ca1 Library 
Supp1ier: Ambinter 

LC - STN Fi1es: CA, CAPLUS, CBEMCATS, TOXCENTER 

OMe 

**PROPERTY DATA AVAl:LABLE :IN THE •PROP' FORMAT** 

1 REFERENCES IN FILE CA ( 1907 TO DATE) 

1 REFERENCES :IN FILE CAPLUS (1907 TO DATE) 

Page I 

BNSDOCID: <XP _____ 2626842A I > 

07.03.2011 15:02:05 
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PCT/US2010/053623 18.01.2011 

PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 
C2081-7033WO ACTION as well as, where applicable, item 5 below. 

International application No. International filing date ( day/month/year) (Earliest) Priority Date (day/month/year} 

PCT/US 10/53623 21 October 2010 (21.10.2010) 21 October 2009 (21.10.2009) 

Applicant 
AGIOS PHARMACEUTICALS, INC. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of '3 sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 

2. 

3. 

a. With regard to the language, the international search was carried out on the basis of: 

[8] the international application in the language in which it was filed. 

D a translation of the international application into ______________ which is the language of 
a translation furnished for the purposes of international search (Rules 12.3(a) and 23. l(b)). 

b. D This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (see Box No. II). 

Unity of invention is lacking (see Box No. III). 

4. With regard to the title, 

jg) the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

lzt the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _____ _ 

D as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. ~ none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 10/53623 

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article l 7(2)(a) for the following reasons: 

I. D Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

2. D Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

3. ~ Claims Nos.: 14-35 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

I. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of 
additional fees. 

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 

4. □ No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest □ 
□ 

The additional search fees were accompanied by the applicant's protest and, where applicable, the 
payment of a protest fee. 

□ 

The additional search fees were accompanied by the applicant's protest but the applicable protest 
fee was not paid within the time limit specified in the invitation. 

No protest accompanied the payment of additional search fees. 

Form PCT/ISN210 ( continuation of first sheet (2)) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 10/53623 

A. CLASSIFICATION OF SUBJECT MA lTER 
IPC(8) - C120 1/68; A61 K 31/225 (2010.01) 
USPC- 435/6; 514/547 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
USPC: 435/6; 514/547 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
USPC: 424/48; 424/49; 435/41; 435/375; 560/190; 560/76 (keywords below) 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
PubWEST (USPT, PGPB, EPAB, JPAB), Google Patents/Scholar. isocitrate dehydrogenase, ketoglutarate, hydroxyglutarate, 
hydroxyglutaric aciduria 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

y Aghili et al. Hydroxyglutaric aciduria and malignant brain tumor: a case report and literature 1-13 
review. J Neuroncol 2008, 91 :233-236; abstract, pg 233, right col, para 1, pg 234, left col, para 1 

y Struys et al. Mutations in the 0-2-hydroxyglutarate dehydrogenase gene cause 0-2- 5-7 
hydroxyglutaric aciduria. Am J Hum Genet 2005, 76:358-360; abstract, pg 359, right col, para 4 

US 6,979,675 B2 (Tidmarsh) 27 December 2005 (27.12.2005) col 3, In 26-44, col 19, In 13-41 
y 8-11 

US 5,984,882 A (Rosenschein et al.) 16 November 1999 (16.11.1999) col 2, In 46-53; col 6, In 
y 36-66 12-13 

Struys et al. Investigations by mass isotopomer analysis of the formation of D-2-
y hydroxyglutarate by culutred lymphoblasts from two patients with D-2-hydroxyglutaric aciduria. 1-4 

FEBS Letters 2003, 557: 115-120; pg 119, left col, para 2 

Thompson. Metabolic enzymes as oncogenes or tumor suppressors. N Engl J Med 19 February 
y 2009, 360:813-815; pg 1, para 1-3, pg 2, para 1 1-4, 9-10 

□ Further documents are listed in the continuation of Box C. □ . Special categories of cited documents: "T' later document published after the international filing date oJeriority 
"A" document defining the general state of the art which is not considered date and not in conflict with the aphlication but cited to un erstand 

to be of particular relevance the principle or theory underlying t e invention 
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot be considered to involve an inventive 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be special reason (as specified} considered to involve an inventive step when the document is 
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 

means being obvious to a person skilled in the art 
"P" document published prior to the international filing date but later than "&" document member of the same patent family the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

18· JAN lOH 
Name and mailing address of the ISA/US Authorized officer: 

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

PCT Helpdesk: 571-272-4300 
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774 

Fonn PCT/ISA/210 (second sheet) (July 2009) 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: PCT 
CATHERINE M. MCCARTY 
LANDO & ANASTASI, LLP 
ONE MAIN STREET, ELEVENTH FLOOR NOTIFICATION OF TRANSMITTAL OF 

CAMBRIDGE, MA 02142 THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 

SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
(day/month/year) 

Applicant's or agent's file reference 

C2081-7021WO 
FOR FURTHER ACTION See paragraphs I and 4 below 

International application No. International filing date 

PCT /US 10/53624 
(day/month/year) 21 October 2010 (21.10.2010) 

Applicant AGIOS PHARMACEUTICALS, INC. 

i. IZI The applicant is hereby notified that the international search report and the written opinion of the International Searching 

Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 

international search report. 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 

121 l Geneva 20, Switzerland. Facsimile No.: +41 22 338 82 70 

For more detailed instructions, see PCT Applicant ·s Guide, International Phase, paragraphs 9.004 - 9.011. 

2. 0 The applicant is hereby notified that no international search report will be established and that the declaration under 

Article l 7(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. 0 With regard to any protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 

0 the protest together with the decision thereon has been transmitted to the International Bureau together with any 

request to forward the texts of both the protest and the decision thereon to the designated Offices. 

0 no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 

International Bureau. The International Bureau will send a copy of such comment.<; to all designated Offices unless an 

international preliminary examination report has been or is to be established. Following the expiration of 30 months from the 

priority date, these comments will also be made available to the public. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 

International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 

application. or of the priority claim. must reach the International Bureau before the completion of the technical preparations for 

international publication (Rules 90bis. I and 90bis.3). 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 

examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 

date ( in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 

acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 

months. 

For details about the applicable time limits, Office by Office, see www.wipo.int/pctien/texts/time_limits.html and the 

PCT Applicant's Guide, National Chapters. 

Name and mailing address of the ISA/ 
Mail Stop PCT. Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISA/220 (July 2010) 

Authorized officer 

Lee W. Young 

PCT Helpdesk: 571 ·272-4300 

Telephone No. PCT OSP: 571·272-7774 
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PROPOSED NEW PROGRAM: "TRACK ONE" ACCELERATED PATENT EXAMINATION: 

On February 4, 2011, the USPTO published in the Federal Register a notice of proposed 
rulemaking, titled "Changes to Implement the Prioritized Examination Track {Track I) of the 
Enhanced Examination Timing Control Procedures. ff The "Three-Track" program is designed 
to enable applicants to choose the speed with which their patent application is processed. 
Track I will give applicants the opportunity for prioritized examination of a patent application 
within 12 months of its filing date for a fee. The Federal Register notice requests comments 
from the public on a number of different proposed requirements for participation in Track I, 
including (a) a prioritized examination fee , which is in addition to the current filing fees, the 
publication fee, and a processing fee; (b) limits on the number of claims to four independent 
claims and 30 total claims; (c) application filing through the USPTO's electronic filing system 
(EFS-Web); and other such requirements. The comment period closed 30 days after 
February 4, 2011. For complete information see the notice at 76 Fed. Reg. 6371. 

In preparation for this initiative, look for further announcements including a final notice. 

Other available programs which allow prioritized examination include: 

PATENT PROSECUTION HIGHWAY PILOT PROGRAM: An applicant receiving a ruling from the Office of First 
Filing (OFF) that at least one claim in an application filed in the OFF is patentable may request that the Office of 
Second Filing (OSF) fast track the examination of corresponding claims in a corresponding application in the 
OSF. For further information, see http://www.uspto.gov/patents/init events/pph/index.jsp and the Federal 
Register notice of May 25, 2010, (75 Fed. Reg. 29312). 

GREEN TECHNOLOGY PILOT PROGRAM: An application pertaining to green technologies including 
greenhouse gas reduction (applications pertaining to environmental quality, energy conservation, development 
of renewable energy resources or greenhouse gas emission reduction) may be advanced out of tum for 
examination. The USPTO has expanded the eligibility for the pilot program to include applications irrespective 
of filing date and classification, and extended the program until December 31, 2011. For complete information 
see http://www.uspto.gov/patents/init events/green tech.jsp 

PROJECT EXCHANGE: An application will be advanced out of turn for examination if the applicant files a 
petition to make special with the appropriate showing. Special status for examination is accorded if the 
applicant is able to satisfy (i) the requirements set forth in the June 24, 2010 Federal Register notice titled 
"Expansion and Extension of the Patent Application Backlog Reduction Stimulus Plan" and (ii) the conditions 
sets forth in the November 27, 2009 Federal Register notice titled "Patent Application Backlog Reduction 
Stimulus Plan," other than the small entity requirement, which was eliminated. This procedure allows applicants 
having multiple applications currently pending before the USPTO to have greater control over the priority with 
which their applications are examined. The program has been extended to December 31, 2011. For full details 
visit http://www.uspto.gov/patents/init events/PatentStimulusPlan.jsp#heading-1 

ACCELERATED EXAMINATION: The USPTO will prioritize an application for examination if the applicant files 
a grantable petition to make special under the accelerated examination program. Under this program applicant 
can expect examination before the examiner to be disposed of within 12 months of filing of the application. 
Requirements include a complete application upon filing and a petition filed on the same day. The petition must 
include, inter alia, documentation of a prior art search and a discussion of the most relevant references and the 
patentability of the claims over those references. For complete details see MPEP § 708.02(a) and 
http://www. uspto.qov/patents/process/file/accelerated/index.jsp 

PEER REVIEW PILOT PROGRAM FY 2011: A notice titled "A New Pilot Program Concerning Public 
Submission of Peer Reviewed Prior Art" published in the Official Gazette on December 28, 2010. The notice 
provides details about the viability of using Internet technologies and the power of crowdsourcing to uncover 
potentially useful prior art for consideration by patent examiners during the examination process. For more 
information on the pilot and how to pa,rticipate, visit 
http://www.uspto.gov/patents/init events/peerpriorartpilotindex.jsp 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 

CATHERINE M. MCCARTY 
LANDO & ANAST AS!, LLP 
ONE MAIN STREET, ELEVENTH FLOOR 
CAMBRIDGE, MA 02142 

PCT 
NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

Date of mailing 
(day/month/year) 

(PCT Rule 44.1) 

07 APR 2011 
Applicant's or agent's file reference 

C2081-7021WO FOR FURTHER ACTION See paragraphs I and 4 below 

International application No. International filing date 

PCT /US 10/53624 (day/month/year) 21 October 2010 (21.10.2010) 

Applicant AGIOS PHARMACEUTICALS, INC. 

I. 181 The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombcttes 
1211 Geneva 20, Switzerland, Facsimile No.: +4 l 22 338 82 70 

For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 - 9.011. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under 
Article l 7(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to any protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 

D the protest together with the decision thereon has been transmitted to the International Bureau together with any 
request to forward the texts of both the protest and the decision thereon to the designated Offices. 

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. Following the expiration of 30 months from the 
priority date, these comments will also be made available to the public. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application. or of the priority claim. must reach the International Bureau before the completion of the technical preparations for 
international publication (Rules 90bis. I and 90bis.3). 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 
For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the 
PCT Applicant's Guide, National Chapters. 

Name and mailing address of the ISA/ 
Mail Stop PCT, Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT!ISA/220 (July 2010) 

Authorized officer 

LeeW. Young 

PCT Helpdesk: 571 ·272-4300 

Telephone No. PCT OSP: 571·272·7774 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCTnSA/220 

C2081-7021WO ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US 10/53624 21 October 2010 (21.10.2010) 21 October 2009 (21.10.2009) 

Applicant 
AGIOS PHARMACEUTICALS, INC. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 

according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 5._ sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

I. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

[8] the international application in the language in which it was filed. 

D a translation of the international application into _______________ which is the language of 

a translation furnished for the purposes of international search (Rules l 2.3(a) and 23.1 (b )). 

b. D This international search report has been established taking into account the rectification of an obvious mistake 

authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. 18] With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. ~ Certain claims were found unsearchable (see Box No. II). 

3. ~ Unity of invention is lacking (see Box No. III). 

4. With regard to the title, 

~ the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

IZJ the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 

may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _____ _ 

lxJ as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. D none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (July 2009) 

Rigel Exhibit 1020 
Page 539 of 1266



INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 10/53624 

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet) 

I. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was 
carried out on the basis of a sequence listing filed or furnished: 

a. (means) 

D onpaper 

~ in electronic fonn 

b. (time) 

2. □ 

□ 
□ 
~ 

in the international application as filed 

together with the international application in electronic form 

subsequently to this Authority for the purposes of search 

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or does 
not go beyond the application as filed, as appropriate, were furnished. 

3. Additional comments: 
GenCore ver 6.3 SEQ ID NO: 8 

Fon11 PCT/ISA/210 (continuation of first sheet (I)) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 10/53624 

Box No. II Observations where certain claims were found unsearchable (Continuation ofitem 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2){a) for the following reasons: 

l. D Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

2. D Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such an 

extent that no meaningful international search can be carried out, specifically: 

3. C8J Claims Nos.: 6 and 9 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
This application contains the following inventions or groups of inventions which are not so linked as to from a single general inventive 

concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid. 

Group I: Claims 1-5, 7, 8, and 10-17, drawn to a method of treating a subject, a method of evaluating a subject, a method of evaluating 

a candidate compound, and a method of selecting a payment class. 

Groups II+: Claim 18, drawn to a pharmaceutical composition, where each invention is limited to one of the structures shown in claim 
18. 

The groups listed above do not relate to a single general inventive concept under PCT Rule 13.1 because under PCT Rule 13.2, they 

lack the same or corresponding special technical features for the following reasons. 

----c_ontinued on Extra Sheet-----

I. □ 

2. □ 

3. □ 

4. C8J 

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of 

additional fees. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 

No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
Claims 1-5, 7, 8, and 10-17 

Remark on Protest □ 
□ 
□ 

The additional search fees were accompanied by the applicant's protest and, where applicable, the 

payment of a protest fee. 

The additional search fees were accompanied by the applicant's protest but the applicable protest 

fee was not paid within the time limit specified in the invitation. 

No protest accompanied the payment of additional search fees. 

Form PCT/JSA/210 (continuation of first sheet (2)) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 10/53624 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC(8) - A61 K 31/00 (2011.01) 
USPC- 514/1 ; 435/6 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
USPC: 514/1; 435/6 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
USPC: 514/1; 514/$; 435/6, 7.1 (text search) 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

Electronic data bases: PubWEST (PGPB, USPT, EPAB, JPAB); Google Scholar, GenCore sequence search (AA) 
Search terms:lsocitrate dehydrogenase (IDH), IDH isozymes (IDH1, IDH2), IDH1 mutant G79D, cancer, therapeutic agent, 2 

hydroxyglutarate (2HG), neoactivity, brain cancer, glioma (GBM) 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X BLEEKER et al. IDH1 mutations at residue p.R132 (IDH 1(R132)) occur frequently in high-grade 10-14 
----- gliomas but not in other solid tumors. Hum Mutation January 2009 Vol 30 No 1 Pages 7-11. ---------

y Especially pg 1 O left col para 2. 1-5, 7, 8, and 16 

y US 2004/0067234 Al (EINAT et al.) 8 April 2004 (08.04.2004). Especially para [0061], [0064] 1-5, 7, 8, and 16 
------ [0074], [0083], [0136], SEQ ID NO: 5. -----------
A 15, 17 

A,P DANG et al. Cancer-associated IDH1 mutations produce 2-hydroxyglutarate. ePub 22 1-5, 7, 8, 10-17 
November 2009 Nature Vol 462 No 7274 Pages 739-744. Especially abstract. 

A HARTMANN et al. Type and frequency of IDH1 and IDH2 mutations are related to astrocytic 1-5, 7, 8, 10-17 
and oligodendroglial differentiation and age: a study of 1,010 diffuse gliomas.Acta Neuropathol 
ePub 25 June 2009 Vol 118 No 4 Pages 469-474. Especially pg 472 table 2. 

A YAN et al. IDH1 and IDH2 Mutations in Gliomas. New Eng J Med ePub 19 February 2009 Vol 1-5, 7, 8, 10-17 

360 No 8 Pages 765-773. Especially abstract, pg 769 fig 1. 

□ Further documents are listed in the continuation of Box C. □ 
* Special categories of cited documents: "T" later document published after the international filing date oJeriority 
"A'" document defining the general state of the art which is not considered date and not in conflict with the aphlication but cited to un erstand 

to be of particular relevance the principle or theory underlying t e invention 

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 
filing date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure. use. exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later than "&" document member of the same patent family 
the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

23 March 2011 (23.03.2011) 07 APR 7nn 
Name and mailing address of the ISA/US Authorized officer: 

Mail Stop PCT, Attn: lSA/US, Commissioner for Patents LeeW. Young 

P.O. Box 1450, Alexandria, Virginia 22313-1450 
PCT Helpdesk: 571-272-4300 

Facsimile No. 571-273-3201 PCT OSP: 571·272-7774 

Form PCT/ISA/210 (second sheet) (July 2009) 

Rigel Exhibit 1020 
Page 542 of 1266



INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 10/53624 

Box Ill (Lack of Unity of Invention): 

Groups I and ll+share the functional technical feature of an inhibitor of the IDH1-G97D mutant having 2HG neoactivity. However, this 

shared technical feature does not represent a significant structural element. Further, this functional technical feature is old in the art. US 

2004/0067234 (Einat et al.) teaches an inhibitor of the IDH1-G97D mutant having 2HG neoactivity (antisense IDH; Claim 12, SEQ ID 

NO: 5; also see the small molecule inhibitors recited in claim 4). Although Einat is silent with respect the the capacity of the inhibitors to 

inhibit inhibit the G97D, such a technical feature is inherent to the inhibitors taught by Einat. For example, although the antisense 

sequence of SEQ ID NO: 5 is not complementary to the the base which imparts the mutation position 97, the antisense sequence is 

otherwise complementary to the IDH1 sequence, and would therefore provide an inhibitor of the G97D mutant because SEQ ID NO: 5 is 

531 nucleotides in length, and it is well known that antisense-based inhibition does not require 100% sequence homology. 

Further, the inventions of Groups II+ do not share a significant structural element attributed to a shared function and therefore do not 

relate to a single invention. 

Accordingly, unity of invention is lacking. 

Form PCT/ISA/2 JO (extra sheet) (July 2009) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: CATHERINE M. MCCARTY 
LANDO & ANASTASI, LLP 

PCT 
ONE MAIN STREET, ELEVENTH FLOOR 
CAMBRIDGE, MA 02142 WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 

07 APR 2011 (day/month/year) 

Applicant's or agent's file reference FOR FURTHER ACTION 

C2081-7021WO 

International application No. International filing date (day/month/year) 

PCT /US 10/53624 21 October 201 O (21.10.2010) 

International Patent Classification (IPC) or both national classification and IPC 

IPC(8) - A61 K 31/00 (2011.01) 
USPC- 514/1; 435/6 
Applicant AGIOS PHARMACEUTICALS, INC. 

l. This opinion contains indications relating to the following items: 

IZI 
□ 

Box No. I 

Box No. II 

Basis of the opinion 

Priority 

See paragraph 2 below 

Priority date (day/month/year) 

21 October 2009 (21.10.2009) 

~ 
~ 

Box No. HI 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis. l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

0 Box No. VI Certain documents cited 

0 Box No. VII Certain defects in the international application 

0 Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing ofFonn 
PCT/ISN220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Fonn PCT/ISN220. 

Name and mailing address of the ISA/US Date of completion of this opinion Authorized officer: 
Mail Stop PCT, Attn: ISA/US Lee W. Young 
Commissioner for Patents 23 March 2011 (23.03.2011) 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

PCT Helpdesk: 571 ·272-4300 

Facsimile No. 571-273-3201 PCT OSP: 571-272-7774 

Form PCT/ISN237 (cover sheet) (July 2009) 
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Box No. I 

WRJTTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

L With regard to the language, this opinion has been established on the basis of: 

~ the international application in the language in which it was filed. 

International application No. 
PCT/US 10/53624 

□ a translation of the international application into _____________ which is the language of a 
translation furnished for the purposes of international search (Rules 12.3{a) and 23. l(b)). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

□ 
[XI 

b. (time) 

on paper 

in electronic form 

D in the international application as filed 

D together with the international application in electronic form 

IZ] subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version or copy ofa sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

GenCore ver 6.3 SEQ ID NO: 8 

Form PCT/ISA/237 (Box No. I) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No, 
PCT/US 10/53624 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

0 the entire international application, 

IZJ claims Nos, _6=----=a=--nccdc.c9c.._ _______________________________________ _ 

because: 

D the said international application. or the said claims Nos. _______________ _ relate to the following 
subject matter which does not require an international search (specify): 

IZJ the description, claims or drawings (indicate particular elements below) or said claims Nos, 6-'-----a-'---n----'d-9-'----------
are so unclear that no meaningful opinion could be fonned (spec(fy): 

Claims 6 and 9 have been held unsearchable because they are multiple dependent claims and not drafted in accordance with PCT Rule 
6A(a), 

□ the claims, or said claims Nos, _______________________ _ are so inadequately supported 
by the description that no meaningful opinion could be formed (spec(fy): 

IZ! no international search report has been established for said claims Nos, _6_an_d_9 ________________ _ 

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

D furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable 
to it. 

□ 

□ 

furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative 
lnstmctions, and such listing was not available to the International Searching Authority in a fonn and manner acceptable 
to it. 

pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under 
Rule 13ter.l(a) or (b). 

D See Supplemental Box for further details, 

Form PCT/JSA/237 {Box No, llt) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 10/53624 

Box No.IV Lack of unity ofinvention 

1. ~ In response to the invitation (Form PCT/ISN206) to pay additional fees the applicant has, within the appicable time limit: 

D paid additional fees 

0 paid additional fees under protest and, where applicable, the protest fee 

0 paid additional fees under protest but the applicable protest fee was not paid 

~ not paid additional fees 

2. 0 This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to 

pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13. l, 13.2 and 13.3 is 

0 complied with 

~ not complied with for the following reasons: 

This application contains the following inventions or groups of inventions which are not so linked as to from a single general inventive 

concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid. 

Group I: Claims 1-5, 7, 8, and 10-17, drawn to a method of treating a subject, a method of evaluating a subject, a method of evaluating a 

candidate compound, and a method of selecting a payment class. 

Groups II+: Claim 18, drawn to a pharmaceutical composition, where each invention is limited to one of the structures shown in claim 18. 

The groups listed above do not relate to a single general inventive concept under PCT Rule 13.1 because under PCT Rule 13.2, they 

lack the same or corresponding special technical features for the following reasons. 

Groups I and ll+share the functional technical feature of an inhibitor of the IDH1-G97D mutant having 2HG neoactivity. However, this 

shared technical feature does not represent a significant structural element. Further, this functional technical feature is old in the art. US 

2004/0067234 (Einat et al.) teaches an inhibitor of the IDH1-G97D mutant having 2HG neoactivity (antisense IDH; Claim 12, SEQ ID NO: 

5; also see the small molecule inhibitors recited in claim 4). Although Einat is silent with respect the the capacity of the inhibitors to 

inhibit inhibit the G97D, such a technical feature is inherent to the inhibitors taught by Einat. For example, although the antisense 

sequence of SEQ ID NO: 5 is not complementary to the the base which imparts the mutation position 97, the antisense sequence is 

otherwise complementary to the IDH1 sequence, and would therefore provide an inhibitor of the G97D mutant because SEQ ID NO: 5 is 

531 nucleotides in length, and it is well known that antisense-based inhibition does not require 100% sequence homology. 

Further, the inventions of Groups II+ do not share a significant structural element attributed to a shared function and therefore do not 

relate to a single invention. 

Accordingly, unity of invention is lacking. 

4. Consequently, this opinion has been established in respect of the following parts of the international application: 

D allparts 

IZ! the parts relating to claims Nos. 1:...---=5__,_,...:.7_,__, --=8.,_, ...:.1..=0_-1c..;7~----------------------------

Form PCT/ISN237 (Box No. IV) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 10/53624 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

1. Statement 

Novelty {N) Claims 1-5, 7, 8, 13-17 

Claims 10-12 

Inventive step (IS) Claims 15, 17 

Claims 1-5, 7, 8, 10-14, 16 

Industrial applicability (IA) Claims 1-5, 7, 8, 10-17 

Claims NONE 

2. Citations and explanations: 

Claim 10-12 lack novelty under PCT Article 33(3) as being anticipated by the article entitled "IDH1 mutations at residue p.R132 

(IDH1(R132)) occur frequently in high-grade gliomas but not in other solid tumors• by BLEEKER et at. (hereinafter "Bleeker') 

YES 

NO 

YES 

NO 

YES 

NO 

As to claim 1 O, Bleeker teaches a method of evaluating a subject for the presence of or susceptibility to a cancer analyzing the subject or 

a sample from the subject for 
c) the presence of DNA encoding an IDH1-G97D mutant enzyme (pg 1 O left col para 2; "we found two previously unreported IDH1 alleles 

in three cell lines: p.V71 I was detected in the plasma cell myeloma line RPMl-8226, while p.G97D was found in the colorectal cancer cell 

lines DLD-1 and HCT-15 ... from the same patient"), thereby evaluating the subject for such cancer. Bleeker does not expressly teach that 

the IDH1-G97D mutant has 2HG neoactivity. However, such is an inherent property of the IDH1-G97D mutant as disclosed by applicant 

(pg 1 para 4 of the instant application). 

As to claims 11 and 12, Bleeker further teaches that the cancer is a colon cancer (pg 1 O left col para 2). 

Claims 13 and 14 lack an inventive step under PCT Article 33(3) as being obvious over Bleeker. 

As to claim 13, Bleeker teaches analyzing the presence of IDH1-G97D DNA (pg 10 left col para 2) by systematic sequencing (abstract). 

Bleeker does not teach analyzing a RNA encoding an IDHI-G97D mutant which has 2HG neoactivity. However, it would have been 

obvious to one of ordinary skill in the art to examine the RNA levels once a mutant DNA was discovered, since over-expression of a gene 

is frequently associated with cancer. 

As to claim 14, the claim is further obvious because Bleeker teaches that the aforementioned colon cancer cell lines were analyzed by 

DNA sequencing and were derived from a tissue of a subject (pg 10 left col para 2). 

Claims 1-5, 7, 8, and 16 lack an inventive step under PCT Article 33(3) as being obvious over US 2004/0067234 Al to EINAT et al 

(hereinafter "Einat") in view of Bleeker. 

As to claim 1, regarding a method of treating a subject having a cell proliferation-related disorder characterized by the presence of an 

IDH1-G97D mutant having 2HG neoactivity, Einat teaches administering to the subject in need thereof a therapeutically 

effective amount of a nucleic acid based inhibitor which targets mRNA encoding the IDH1 to thereby treat the subject (para [0074] "The 

invention also provides in this aspect an antisense oligonucleotide complementary to the entire or a portion of a DNA molecule encoding 

said IDH polypeptide, said sequence being capable of inhibiting the expression of said polypeptide. An example of such an antisense 

oligonucleotide is depicted in FIG. 3 [i.e. SEQ ID NO: 5]"; para [0083] " The invention further provides a method for potentiating a 

chemotherapeutic treatment of an apoptosis related disease, preferably a cancer-type disease, in a subject comprising administering to 

said subject a therapeutically effective amount of an inhibitor of the human IDH polypeptide in conjunction with a chemotherapeutic 

agent"). Although Einat does not specifically teach a subject with the IGH1-G97D mutant, such would have been obvious to one of 

ordinary skill in the art because Bleeker teaches the IGH1-G97D mutant is associated with colon cancer (See pg 10 left col para 2). 

Accordingly, one skilled in the art would have expected that subjects having the IDH1-G9iD mutant would be especially well suited for 

IDH1 inhibition because Einat teaches inhibiting IDH1 to treat cancer and it was well known in the art to target cancer-associated mutants 

in therapy . Further, one skilled in the art would have appreciated that the antisense sequence taught in SEQ ID NO: 5 and Fig 3 of Einat 

corresponds to full length wild type IDH1 and would have hybridized with the IGH1-G97O mutant, because 100% sequence identity would 

not have been necessary to enable effective hybridization. 

As to claim 2, Einat further teaches that the cell proliferation-related disorder is cancer (para [00831). 

As to claim 3, Einat further teaches that the cancer is a colon cancer (para [0012]; " Examples of cancer-type diseases include, inter alia: 

carcinoma (e.g.: breast, colon and lung)". 

As to claim 4, Einat further teaches that the cancer is a colon cancer (para [0012]}. 

____ ,,,_ontinued in Supplemental Box-----
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In case the space in any of the preceding boxes is not sufficient. 

Continuation of: 
Box V-2 {Citations and Explanations) 

International application No. 

PCT/US 10/53624 

As to claim 5 the claim would have been obvious for the reasons set forth in the discussion of claim 1. Furthermore, an antisense 

therapeutic as taught by Einat would have had the property of inhibiting all IGH 1 m RNA expression, including IGH1 -G970, resulting in 

inhibition of production of any and all catalytic products produced by such an enzyme. Additionally, the applicants defined the IDH1-G970 

mutant having 2HG activity as an inherent property of IGH1-G97D (pg 1 para 4; "IOH 1-0970, that confers alpha hydroxyl neoactivity, e.g., 

2HG neoactivity, on the mutant IDHI protein"), but one skilled in the art could practice the claim without knowing that the inherent feature 

of neoactivity exists. 

As to claim 7, the claim would have been obvious for the reasons set forth in the discussion of claim 1 because administration of an 

antisense inhibitor, as taught by Einat, would have ameliorated unwanted effects caused by production of any byproducts of IDH1. 

As to claim 8, the claim would have been obvious for the reasons set forth in the discussion of claim 1. Furthermore, an antisense 

therapeutic as taught by Einat would have had the property of inhibiting any IGH1 mRNA expression, including mRNA encoding IGH1-

G970, and thus inhibited production of any and all inherent catalytic products produced by such an enzyme. 

As to claim 16, regarding a method of evaluating a candidate compound for the ability to inhibit the translation of an RNA encoding an IDHI 

-G97D mutant having 2HG neoactivity, Einat teaches contacting a candidate compound with an RNA that encodes IDHl or a mutant IDH1 

(para [01361) and evaluating the ability of the candidate compound to inhibit the translation of the RNA (para [0074] antisense 

oligonucleotide compound; para [00831). Einat does not teach the IDH1-G970 mutant or 2HG neoactivity specifically. However, Bleeker 

teaches the IDH1-G97D mutant is associated with colon cancer (pg 10 left col para 2). An artisan of ordinary skill in the art would have 

readily appreciated to contacting an antisense oligonucleotide to inhibit expression of IDH1-G970 and study the effect on cell properties 

such as growth or proliferation. Consequently, it would have been obvious to one of ordinary skill in the art to combine contacting the 

candidate compound with an RNA that encodes IDHI or a mutant IDH1, as taught by Einat, with mutant is IDH1-G970, as taught by 

Bleeker, because Bleeker teaches the IGH1-G97D mutant is associated with colon cancer (See pg 10 left col para 2) and because it would 

have enabled evaluating a candidate antisense RNA compound for the ability to inhibit translation of an RNA encoding IDH1 -G97D. 

Neither Einat nor Bleeker teaches IDH1-G970 2HG neoactivity. However, such is an inherent property of the IDH1-G970 mutant as 

disclosed by applicant (pg 1 para 4 of the instant application). 

Claims 15 and 17 meet the criteria set out in PCT Article 33(2)-(3) because the prior art does not teach or suggest measuring the 2-

hydroxyglutarate (2HG) generating neoactivity of IDH1 or an IDH1 mutant. 

As to claims 15 and 17, the available prior art, Einat, teaches measuring IDH1 or IDH1 mutant activity (para [0136]) by the production of 

the well characterized product of IDH1 enzymatic activity, alpha ketoglutarate, in the presence of chemical inhibitors (para [0065], [0068]; 

e.g. a bis substrate inhibitor, NADP oxoglutatrate). Although 2HG neoactivity is an inherent property of IDH1-G97D, Einat does not teach 

measuring and 2HG neoactivity by IDH1 was not known at the time of the invention. The best available publication, titled " Cancer

associated IDH1 mutations produce 2-hydroxyglutarate" by DANG et al. (hereinafter •oang'), teaches production of 2HG by an IDH1 

mutant (abstract), but was published after the priority date. Consequently, there is nothing of record to lead one of ordinary skill in the art 

to modify Einat to arrive at the claimed invention. 

Claims 1-5, 7, 8 and 10-17 have industrial applicability as defined in PCT Article 33(4) because the subject matter can be made or used in 

industry. 
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ABSTRACT: Systematic sequence profiling of the Glio
blastoma Multiforme (GBM) genome has recently led to 
the identification of somatic mutations in the isocitrate 
dehydrogenase 1 (IDHI) gene. Interestingly, only the 
evolutionarily conserved residue R132 located in the 
substrate binding site of IDHI was found mutated in 
GBM At present, the occurrence and the relevance of 
p.R132 (IDHIR132

) variants in tumors other than GBMs 
is largely unknown. We searched for mutations at 
position R132 of the IDHl gene in a panel of 672 tumor 
samples. These included high-grade glioma, gastrointest, 
inal stromal tumors (GIST), melanoma, bladder, breast, 
colorectal, lung, ovarian, pancreas, prostate, and thyroid 
carcinoma specimens. In addition, we assessed a panel of 
84 cell lines from different tumor lineages. Somatic 
mutations affecting the IDH1R132 residue were detected 
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in 20% (23 of 113) high-grade glioma samples. In 
addition to the previously reported p.Rl32H and 
p.R132S alleles, we identified three novel somatic 
mutations (p.R132C, p.R132G, and p.R132L) affecting 
residue IDH1R132 in GBM. Strikingly, no IDHl muta
tions were detected in the other tumor types. These data 
indicate that cancer mutations affecting IDHIR132 are 
tissue-specific, and suggest that it plays a unique role in 
the development of high-grade gliomas. 
Hum Mutat 30, 7-11, 2009. 
© 2008 Wiley-Liss, Inc. 

KEY WORDS: cancer; somatic mutation; IDHl; GBM; 
HGG 

Introduction 

The molecular profiling of tumor genomes is taking an 
enormous spurt these days. Genome-wide sequencing analyses 
have been performed in colorectal and breast cancer (Sjoblom 
et al., 2006; Wood et al., 2007), and most recently the same 
approach has been performed in pancreatic ductal adenocarcino
ma (PDAC) (Jones et al., 2008) and glioblastoma multiforme 
(GBM) (Parsons et al., 2008). These mutational efforts have led to 
the identification of novel somatic mutations in genes that had 
not been previously linked to tumorigenesis. Of particular interest 

© 2008 WILEY-LISS, INC. 
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is that the GBM mutational screen revealed 12% somatic 
mutations in the IDHl gene (MIM# 147700) (Parsons et al., 
2008). The IDHl mutations were found predominantly in the 
group of secondary GBMs and younger patients. Furthermore, the 
patients with mutated IDHI had a significantly longer survival 
(Parsons et al., 2008). Other tumor type datasets analyzed for this 
gene have been relatively small thus far, and the reported mutation 
frequencies are generally low (O of 11 breast, 1 of 11 colon) (Wood 
et al., 2007) (http://www.sanger.ac.uk/cosmic). 

IDHl encodes isocitrate dehydrogenase 1 (Geisbrecht and 
Gould, 1999), an enzyme that catalyzes the oxidative decarboxy
lation of isocitrate to a-ketoglutarate (Koshland et al., 1985). This 
reaction leads to NADPH production, and is thought to play a 
role in the cellular control of oxidative damage (Lee et al., 2002). 
IDHl is localized within the cytoplasm and peroxisomes 
(Geisbrecht and Gould, 1999). Two different mutations in IDHJ 

have been described in GBM, both affecting the amino acid 
arginine at position 132 and leading to amino acid residue 
substitutions (p.Rl32H and p.Rl32S). Rl32 is evolutionarily 
highly conserved, and is localized in the substrate binding site of 
IDHI, where hydrophilic interactions between Rl32 and both the 
a- and 13-carboxylate of isocitrate are formed (Xu et al., 2004). The 
IDH JP-R 13ZH • nd p.R13zs changes might affect these interactions and 
its enzymatic activity (Parsons et al., 2008). In this study we have 
investigated the mutational status of IDHI in 672 tumor samples 
and 84 cancer cell lines. 

Materials and Methods 

High-grade glioma (HGG; WHO grade III and grade IV) tumor 
samples (GBM, anaplastic astrocytoma, and anaplastic oligoden
droglioma) and the matched normal DNA samples were obtained 
from the tumor bank maintained by the Departments of 

Table 1. IDHr"132 mutations are specific for high grade gliomas 

Neurosurgery and Neuropathology at the Academic Medical 
Center (Amsterdam, The Netherlands). DNA of melanoma, 
colorectal cancer, and gastrointestinal stromal tumors ( GIST) 
samples was obtained from the Department of Experimental 
Oncology at the Istituto Nazionale Tumouri (Milan, Italy). DNA 
of PDAC xenografts was obtained from the Department of 
Pathology, Section of Anatomic Pathology at the University of 
Verona (Verona, Italy). DNA of breast, lung, ovarian, and thyroid 
{papillary carcinoma) cancer samples was obtained from the 
Clinical Research Center, Center of Excellence on Aging at the 
University-Foundation (Chieti, Italy). Additional DNA samples of 
thyroid carcinomas (medullary histotype), extracted from frozen 
tissues, were obtained from the Department of Cellular Biology 
and Molecular Pathology at the University of Naples (Naples, 
Italy). DNA of bladder cancer samples was obtained from the 
Section of Experimental Oncology at the Leeds Institute for 
Molecular Medicine (Leeds, UK). Tumor databases are listed in 
Table 1, and have been previously validated by showing that 
somatic mutations in common cancer genes could be detected at 
the expected frequencies. 

In addition, a panel consisting of 84 cell Jines from multiple 
tumor lineages was screened for IDHJR132 mutations. Cell line 
details are shown in Supp. Table SI. The NCl-60 panel (the 60 
human cancer cell lines of the National Cancer Institute) was 
obtained from ATCC (Middlesex, UK). In addition, 16 astro
cytoma cell lines were included: the cell lines CCF-STIGJ, Hs683, 
U87MG, Ull8MG, U251MG, U373MG, T98G (ATCC, Middlesex, 
UK), GAMG (Deutsche Sammlung von Mikroorganismen und 
Zellkulturen, Braunschweig, Germany), SKMG-3 (a gift of Dr. C.Y. 

Thomas, University of Virginia Division of Hematology/Oncol
ogy, Charlottesville, VA), D384MG, SF763 (gifts of Dr. M.L. 
Lamfers, Department of Neurosurgery, Free University, Amster
dam, The Netherlands), SFI26 (a gift of Dr. C. Van Bree, 

Tumor type Histotype Number of samples analysed Number of mutated samples P-value (Fisher's exact test) 

High grade glioma 

Bladder 
Breast 

Colo rectal 
GIST 
Lung 

Melanoma 
Thyroid 

Ovary 
Pancreas 
Prostate 

Total 
GBM primary 
GBM secondary 
AA 
AO 
Transitional Cell 
Total 
Ductal 
Lobular 
Medullary 
Mucinous 
Adenocarcinoma 

Total 
Adenocarcinoma 
Carcinoid 
Small Cell 

Total 
Medullary 
Papillary 
Adenocarcinoma 
Ductal Adenocarcinoma 

113 
94 
15 
2 

2 
34 

127 
48 
45 
17 
17 

128 
25 

107 
84 

7 
16 
23 
42 
21 
21 
46 
23 

4 

23 
11 
11 
0 

0 
0 

0 
0 
0 

0 
0 

0 
0 

0.002179 
8,03E-09 
0.000292 
0.000295 
0.041578 
0.041578 
7,26E-09 
0.014124 
8,20E-09 
0.000001 
0.343849 
0.073930 
0.013501 
0.000576 
0.023904 
0.023904 
0.000284 
0.013501 
0.584147 

Tumor samples, tumor type, histotype, the number of samples analysed and the number of mutated samples are indicated. In addition. P-values of the Fisher's exact test, used 

to determine the tissue specificity for IDHJR1
J

2 mutations in high grade gliomas, are listed. Abbreviations: AA; Anaplastic As.trocytoma~ AO; Anaplastic Oligodendroglioma, 

GBM; Glioblastoma Multiforme. GIST; Gastrointestinal Stromal Tumors. 
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Table 2. Mutations affecting IDH18132 identified in high grade 
gliomas 

!DH! mutation 

Amino Number of Histology of Previously 
Nucleotide Acid mutated samples mutated samples described 

c.394C>T p.Rl32C 3 GBM yes 
c.394C>G p.Rl32G GBM no 
c.394C>A p.Rl32S AO yes 
c.395G>T p.R132L l GBM no 
c.39SG>A p.Rl32H 17 GBM yes 

The nudeotide and amino acid changes are listed alongside the number and 

histology of the mutated samples. In addition, we indicate whether the mutation has 
been described before in high grade gliomas. The nucleotide numbering uses the A of 

the ATG translation initiation start site as nucleotide + l, based on reference sequence 

NM_00S896.2. All mutations are heterozygous. Abbreviations: AO; Anaplastic 

Oligodendroglioma, GBM; Glioblastoma Multiforme. 

Table 3. Cancer cell lines in which the IDH1"132 mutations 
were analyzed 

Tumor type 

Astrocytoma 
Bladder 
Breast 
Cervix 
Colon 
HNSCC (tongue) 
Kidney 
Leukemia 
Lung 
Melanoma 
Mesothelioma 
Oesophageus 
Ovary 
Prostate 
Thyroid 

Number of cell lines analysed 

20 
4 
7 

9 

6 
5 

9 
8 
l 

2 
8 
2 

Cell lines are ]isted according to the tumor lineage from which they were originated. 
Abbreviation; HNSCC; Head and neck squamous cell carcinoma. 

University of Amsterdam, Laboratory for Experimental Oncology 
and Radiation Biology, Amsterdam, The Netherlands), A58 and 
A60 (gifts of Dr. A. van Tilborg and Dr. P. De Witt Hamer, 
Department of Neurosurgery, Academic Medical Center, Am
sterdam, The Netherlands), the xenograft cell line IGRG12l (a gift 
of Dr. B. Geoerger, Institut Gustave Roussy, Villejuif, France). 
Genomic DNA of the cell lines Al847, DU145, JAMA2, MCF7, 

MEI80, MSTO-21IH, NCI-Hl299, NCI-H69, OEl9, OE33, 
OVCA433, SCC9, SKCOl, and ZR-75-1 was provided by Dr. F. 
Di Nicolantonio (OncoGenomics Center, Institute for Cancer 
Research and Treatment, Italy). DNA from other cell lines was 
derived from our own laboratories. 

Genomic DNA was isolated as previously described (Balakrish
nan et al., 2007). PCR primers for the genomic region 
corresponding to IDHJ (NM_005896.2) exon 4, which encodes 
codon RI32, and the flanking intronic sequences, including 
splicing donor and acceptor regions were designed using Primer 3 
(http://frodo.wi.mit.edu/ cgi-bin/primer3/primer3 _ www.cgi). The 
primers (forward 5'-AATGAGCTCTATATGCCATCACTG-3', re
verse 5'-TTCATACCTTGCTTAATGGGTGT-3' and sequence 5'
GCCATCACTGCAGTTGTAGGTTA-3') were synthesized by In
vitrogen/Life Technologies, Inc. (Paisley, England). PCRs were 

performed in 96-well formats in IO µ1 reaction volumes, contain
ing 0.25 mmol/1 deoxynucleotide triphosphates, 1 µmol/1 each of 
the forward and reverse primers, 6% DMSO, I x PCR buffer, 
1 ng/µl DNA, and 0.05 unit/µ! Platinum Taq (Invitrogen/Life 
Technologies). A touchdown PCR program was used for PCR 
amplification (Peltier Thermocycler, PTC-200, MJ Research, Bio
Rad Laboratories, Inc., Italy). 

PCR conditions were as follows: 94°C for 2 min; three cycles of 
94°C for 15 sec, 64°C for 30 sec, 70°C for 30 sec; three cycles 
of 94°C for 15 sec, 61 °C for 30 sec, 70°C for 30 sec; three cycles of 
94°C for 15 sec, 58°C for 30 sec, 70°C for 30 sec; and 35 cycles of 
94°C for 15 sec, 57°C for 30 sec, and 70°C for 30 sec, followed by 
70°C for 5 min, and 12°C thereafter. PCR products were purified 
using AMPure (Agencourt Bioscience Corp., Beckman Coulter 
S.p.A, Milan, Italy). Cycle sequencing was carried out using BigDye 
Terminator v3.l Cycle Sequencing kit (Applied Biosystems, Foster 
City, CA) with an initial denaturation at 97°C for 3 min, followed 
by 28 cycles of 97°C for 10 sec, 50°C for 20 sec, and 60°C for 2 min. 
Sequencing products were purified using CleanSeq (Agencourt 
Bioscience, Beckman Coulter) and analyzed on a 3730 DNA 
Analyzer, ABI capillary electrophoresis system (Applied Biosys
tems). Sequence traces were analyzed using the Mutation Surveyor 
software package (SoftGenetics, State College, PA). 

A total of 756 PCR products, spanning 367 kb of tumor 
genomic DNA, were generated and subjected to direct sequencing. 
Changes previously described as SNPs were excluded from further 
analyses (http://www.ensembl.org/index.html). To ensure that the 
observed mutations were not PCR or sequencing artifacts, 
amplicons were independently reamplified and resequenced in 
the corresponding tumors. All verified tumor changes were 
resequenced in parallel with the matched normal DNA to 
distinguish between somatic mutations and SNPs not previously 
described. For samples in which mutations were found, matching 
between germ-line and tumor DNA was verified by direct 
sequencing of 26 single nucleotide polymorphism (SNP) at 24 
loci (data not shown), to ensure that the observed changes are 
somatic mutations. Nucleotide and amino acid numbering uses 
the A of the ATG translation initiation start site (codon 1) as 
nucleotide + I, based on reference sequence NM_005896.2. 

The Fisher's exact test (http://www.langsrud.com/fisher.htm) 
was used to determine the tissue specificity of IDH1R132 mutations 
in HGG. In this test, the absence of mutations of different tumor 
types was compared with the number of mutations found in HGG 
samples. 

Results and Discussion 

We determined the occurrence of IDHJR132 sequence variants in 

a panel of 672 tumor samples. These included 113 HGG samples 
(109 GBM, 2 anaplastic astrocytoma, and 2 anaplastic oligoden
droglioma), 25 GIST, 23 melanoma, 34 bladder cancer, 127 breast 
cancer, 128 colorectal cancer, 107 lung cancer, 46 ovarian cancer, 4 
prostate cancer, 42 thyroid cancer, and 23 PDAC specimens 
(Table I). In addition, a panel consisting of 84 cell lines from 
multiple tumor lineages was screened for IDHJR 132 mutations. 
Out of the 756 samples analyzed, 23 displayed heterozygous 
mutations at position Rl32 of the IDHl gene. Strikingly, 
mutations were only found in HGG (23 out of 113 samples 
corresponding to 20%; see Table 1). In agreement with previous 
results (Parsons et al., 2008), the most common change detected 
in our GBM tumor database is the IDH1P-R 132H mutation. In 
addition to the reported p.Rl32 H and p.RI32S variants, we 
detected three novel heterozygous somatic mutations affecting 
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Figure 1. Examples of novel somatic IDH1R132 mutations identified in GBM. Top, chromatogram of the sequence of a tumor sample; bottom, 

chromatogram of the matched normal. Arrows, location of missense somatic mutations. Nucleotide and amino acid alterations are below the 

traces. The nucleotide numbering uses the A of the ATG translation initiation start site as nucleotide + 1, based on reference sequence 

NM_005896.2. Numbers above the sequences are part of the software output. A: p.R132G mutation; B: p.R132L mutation. 

residue Rl32 (p.Rl32C, p.Rl32G, and p.Rl32L) in GBM (Fig. l, 

Table 2). As previously reported, most of the mutations were 

detected in glioblastomas. However, we also found a single 

mutated anaplastic oligodendroglioma. None of the other human 

solid tumor types displayed IDHJR 132 variants, and this was in 

most cases statistically significant (see Table 1). Although one 

colorectal cancer sample has been previously described to have an 
IDH lp.Rmc allele (Sjoblom et al., 2006), in our set of 128 

colorectal cancer samples Rl32 variants were never detected. 
Cancer cell lines represent unique tools for multiple aspects of 

biomedical research including the evaluation of the functional 

relevance of cancer alleles. We therefore searched for mutations at 

position Rl32 of IDHI in a panel of cancer cell lines, including 20 

astrocytoma (Table 3 and Supp. Table Sl). None of the cell lines 

displayed IDHJR 132 variants. However, we found two previously 

unreported IDHI alleles in three cell lines: p.V7 ll was detected in 

the plasma cell myeloma line RPMI-8226, while p.G97D was 

found in the colorectal cancer cell lines DLD-1 and HCT-15. These 

two colorectal cancer cell lines are suggested to be genetically 

identical, and therefore may be derived from the same patient 

(Chen et al., 1995). As matched normal samples are not available 

for these tumor cell lines, we cannot assess whether the nature of 

these mutations is somatic. Neither the p.V71I nor the p.G97D 

variants have been reported previously as SNPs (http://www. 

ensembl.org/index.html). Considering that we did not find these 

alleles in any of the 672 tumor samples and 84 cell lines that we 
sequenced, we suspect that they are either very rare SNPs or novel 

IDHJ somatic changes. Compared to the frequency (20%) that we 

found in HGG samples, the lack of IDHJ mutations in our panel 

of 20 high-grade astrocytoma cell lines appears statistically 

significant (p-value = 0.024, Fisher's exact test). It is possible, 

however, that GBM cell lines are predominantly derived from 

primary GBM tumors, thus explaining our results. 
GBM, WHO grade IV with predominant astrocytic differentia

tion, is the most common and most aggressive primary brain 

tumor (Louis et al., 2007). Most glioblastoma manifest rapidly de 

novo, without recognizable precursor lesions. These so-called 

primary GBMs typically present in middle age to elderly patients 
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with a brief clinical history and show rapid progression and short 

survival time (Ohgaki and Kleihues, 2007; Scherer, 1940}. In 

contrast, secondary GBMs are typically seen in younger patients, 

with a history of epilepsy caused by low-grade gliomas, which in 

years progress to GBM {Ohgaki and Kleihues, 2007; Scherer, 

1940). Secondary GBMs are rare (5%) in comparison to primary 

GBM (Ohgaki et al., 2004), and can only be diagnosed with 

clinical (neuroimaging) or histological evidence of evolution from 

a less malignant astrocytoma (Ohgaki and Kleihues, 2007). Both 

subtypes are considered histopathologically indistinguishable. 

However, the classification in primary and secondary is nicely 

reflected by molecular mechanisms. Primary GBMs have a high 

rate of EGFR alterations, MDM2 duplications, PTEN mutations, 

and homozygous PJdNK4
A deletions, whereas TP53 mutations are 

most prevalent in secondary GBMs (Ohgaki and Kleihues, 2007; 

Ohgaki et al., 2004). We observed the IDHl mutations 

predominantly in secondary GBM (11 of 94 vs. 11 of 15, p
value = 0.0000016, Fisher's exact test; see Table 1), in accordance 

with the results of Parsons and colleagues (2008). In addition to 
the JDHIP·R132c/G/H/L mutations in GBM, we identified an 

IDHlP•R 132s mutation in an anaplastic oligodendroglioma sample. 

Interestingly, GBM patients with an IDHJR 132 mutation have been 

reported to have a better survival (Parsons et al., 2008). No 

information on IDHl mutations in low-grade gliomas is available 

thus far; therefore, assessment of whether lower grade gliomas 

display IDHJR 132 mutations and if they have a survival advantage 
are critical questions that should be addressed. 

In conclusion, our data support the evidence that IDHI is a 

pivotal GBM cancer gene mutated predominantly in secondary 

glioblastomas. The identification of three novel mutations in 

IDHl affecting amino acid Rl32 may allow further structural and 

functional analysis of the function of this residue on the catalytic 

activity of isocitrate dehydrogenase 1. Our most relevant finding 

entails the unique and striking tissue-specific pattern of the 

JDHl R132 mutations in human solid cancer. The tissue specificity 

of cancer mutations has been observed in multiple cancer genes 

(e.g., APC, AKTl) (Bleeker et al., 2008a; Bleeker et al., 2008b). 

Why some genes are mutated in specific tumor types remains an 
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unsettled issue whose solution will be relevant for basic and 
clinical cancer research. As IDHI is involved in a specific 
metabolic pathway, its mutations may potentially be exploited 
for therapeutic purposes. However, to therapeutically challenge 
the IDHI cancer variants it must first be assessed whether they 
functionally operate as oncogenes or tumor suppressor genes. The 
fact that we and others only found heterozygous mutations at one 
specific IDHI residue involved in its catalytic activity, strongly 
suggests that these mutations could activate IDHI in a pro
oncogenic (dominant) fashion in cancer cells. Studies revealing 
the functional role of the IDH1R132 mutations are vital to confirm 
this hypothesis and to provide insights in the potential of mutated 
IDHl as therapeutic target. 
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the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the lPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCT/ISAJ220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT/ISA,,220. 

3. For further details, see notes to Form PCT/ISA,,220. 

Name and mailing address of the ISA: 

European Patent Office 
P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk - Pays Bas 
Tel. +31 70 340 - 2040 
Fax: +31 70 340 - 3016 

Form PCTASA,237 (Cover Sheet) (July 2009) 

Date of completion of 
this opinion 

see form 
PCTASAi210 

Authorized Officer 

Scheid, Gunther 

Telephone No. +31 70 340-2397 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

r2l the international application in the language in which it was filed 

International application No. 
PCTA.JS2011,044254 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing filed or furnished: 

a. (means) 

□ on paper 

□ in electronic form 

b. (time) 

□ in the international application as filed 

□ together with the international application in electronic form 

□ subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 
the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-4 6 11 
No: Claims 5, 7-10, 12-17 

Inventive step (IS) Yes: Claims 1-4 11 
No: Claims 5-10, 12-17 

Industrial applicability (IA) Yes: Claims 1-17 
No: Claims 

2. Citations and explanations 

see seRarate sheet 

Form PCTt1SN237 (April 2007) 
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Box No. VII Certain defects in the international application 

International application No. 
PCTtUS2011,044254 

The following defects in the form or contents of the international application have been noted: 

see separate sheet 

Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 

Form PCTASA/237 (April 2007) 
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AUTHORITY (SEPARATE SHEET) 

Re Item v 

International application No. 

PCT/US2011 /044254 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1 WO 2009/150248 A1 (CYTOMICS SYSTEMS [FR]; CARNIATO DENIS 
[FR]; JAILLARDON KARINE [FR]; BU) 17 December 2009 (2009-12-17) 

1 Novelty 

The present application does not meet the criteria of Article 33(1) PCT, 
because the subject-matter of claims 5, 7-10 and 12-17 is not new in the 
sense of Article 33(2) PCT. 

D1 discloses compounds 1 09, 110, 111, 120-157 and 183-206 and their use 
as anti-cancer agents, which are prejudicial to subject-matter of present 
claims 5, 7-10 and 12-17. 

The use of compounds of present claim 6 appears to be novel over D1. 

Furthermore, compounds of formula (II) according to claims 1-4 as well as 
their use according to claim 11 appears to be novel over D1. 

2 Inventive step 

The present application does not meet the criteria of Article 33(1) PCT, 
because the subject-matter of claims 5-10 and 12-17 does not involve an 
inventive step in the sense of Article 33(3) PCT. 

2.1 Subject-matter of claims 5, 7-10 and 12-17 is not new and can therefore not 
involve an inventive step. Furthermore, subject-matter of claim 6 differs from 
D1 simply in that the propiolic amide is substituted with R6 or R7

, which is 
obvious for the skilled person to do. 

Form PCTilSA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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International application No. 

PCT/US2011 /044254 

2.2 D1 is considered being the closest prior art with respect to subject-matter of 
present claim 1 and discloses compounds 33, 59 and 60 and their use as anti
cancer agents. 

The compounds of present claim 1 differ from these three compounds twofold, 
namely the thiophene unit is attached via a methylene group and the alkyne 
group is changed to a group R4

• Therefore, the compounds of present claim 1 
are novel over D1. 

There is no technical effect achieved with this difference, since both classes of 
compounds show the same effect, which is their activity as anti-cancer 
agents. 

Therefore, the objective technical problem to be solved could be regarded as 
to provide alternative compounds for the treatment of cancers. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: 01 is silent about the residues R4 and also about the replacement of 
the thienyl group with thienyl-methyl-group. The skilled person would have 
had no incentive to change the compounds of 01 in this particular way and 
therefore, inventive step is clearly present. 

Since the compounds of present claim 1 are novel and inventive, also the 
compounds of dependent claims 2-4 are novel and inventive, as is their use 
according to claim 11. 

3 Industrial applicability 

Subject-matter of present claims 1-17 is considered being industrially 
applicable. 

Form PCT/ISA/237 {Separate Sheet) (Sheet 2) (EPO-April 2005) 
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AUTHORITY (SEPARATE SHEET) 

Re Item VII 

Certain defects in the international application 

International application No. 

PCT/US2011 /044254 

Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background 
art disclosed in D1 is not mentioned in the description, nor is this document 
identified therein. 

Re Item VIII 

Certain observations on the international application 

4 Claims 5-16 relate to subject-matter considered by this authority to be covered 
by the provisions of Rule 39.1 (iv)/67.1 (iv) PCT. 

The patentability can be dependent upon the formulation of the claims. The 
EPO, for example, does not recognize as patentable claims to the use of a 
compound in medical treatment, but may allow claims to a product, in 
particular substances or compositions for use in a first or further medical 
treatment. 

5 The term "optionally substituted" employed in claims 1 and 5-7 refers to an 
enormous amount of different possible substituents and it is unclear which 
compounds are covered by such a definition in such broad terms. 

Support within the meaning of Articles 6 PCT is to be found, however, only for 
compounds with limited substituents. Consequently the subject-matter of 
claims 1 and 5-7 does not fulfil the requirements of Article 6 PCT. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005) 
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Possible steps after receipt of the international search report ( I SR) and 
written opinion oft he International Searching Authority (WO-I SA) 

General 
inform at ion 

Amending claims 
under 
Art. 19 PCT 

Filing a demand 
for international 
preliminary 
examination 

Filing informal 
comments 

End of the 
international 
phase 

Relevant PCT 
Rules and more 
information 

BNSDOCID: <XS __ 200704010CK I > 

For all international applications filed on or after 01/01/2004 the competent 
ISA will establish an ISR It is accompanied by the WO-ISA. Unlike the 
former written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not 
meant to be responded to, but to be taken into consideration for further 
procedural steps. This document explains about the possibilities. 

Within 2 months after the date of mailing of the ISR and the WO-ISA the 
applicant may file amended claims under Art. 19 PCT directly with the 
International Bureau of WI PO. The PCT reform of 2004 did not change 
this procedure. For further information please see Rule 46 PCT as well as 
form PCT/ISA/220 and the corresponding Notes to form PCT/ISA/220. 

In principle, the WO-ISA will be considered as the written opinion of the 
I PEA. This should, in many cases, make it unnecessary to file a demand for 
international preliminary examination. If the applicant nevertheless wishes 
to file a demand this must be done before expiry of 3 months after the 
date of mailing of the I SR/ WO-I SA or 22 months after priority 
date, whichever expires later (Rule 54bis PCT). Amendments under Art. 
34 PCT can be filed with the I PEA as before, normally at the same time as 
filing the demand (Rule 66.1 (b) PCT). 

If a demand for international preliminary examination is filed and no 
comments/ amendments have been received the WO-I SA will be transformed 
by the IPEA into an IPRP (International Preliminary Report on Patentability) 
which would merely reflect the content of the WO-I SA. The demand can still 
be withdrawn (Art. 37 PCT). 

After receipt of the ISR'WO-ISA the applicant may file informal comments 
on the WO-ISA directly with the International Bureau of WI PO. These 
will be communicated to the designated Offices together with the I PRP 
(International Preliminary Report on Patentability) at 30 months from the 
priority date. Please also refer to the next box. 

At the end of the international phase the International Bureau of WI PO will 
transform the WO-ISA or, if a demand was filed, the written opinion of the 
I PEA into the I PRP, which will then be transmitted together with possible 
informal comments to the designated Offices. The I PRP replaces the former 
I PER (international preliminary examination report). 

Rule 43 PCT, A.Jle 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter 
12/2003, OJ 11/2003, OJ 12/2003 
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(54) Title: COMPOUNDS WHICH CAN BE USED FOR THE TREATMENT OF CANCERS 

R2R3 
I 
N 

R1/ 

0 

R4 0 

N)lR6 
I 

R5 (I) 

(57) Abstract: The present invention relates to a compound of general formula (I) : and also to the phannaceutically acceptable 
salts thereof, to the isomers or isomer mixtures thereof in all proportions, in particular to an enantiomer mixture, and especially to 
a racemic mixture. The present invention also relates to the use of these compmmds as a medicament, and in particular for the 
treatment of cancer, and also to the compositions containing them. 

BNSDOCID: <W0 __ 2009150248A1_1_> 
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COMPOUNDS WHICH CAN BE USED FOR THE TREATMENT OF 

CANCERS 

The present invention relates to new compounds which can be used for the 

treatment of cancer, and to the compositions containing them. 

An increasing life expectancy means that cancer, the leading cause of 

mortality in France, is affecting more and more people; yet it remains difficult to 

10 treat. 

The development of resistance to chemotherapeutic agents is a senous 

problem representing a considerable obstacle to the treatment of many types of 

cancer. Tolerance to one agent is frequently accompanied by cross-resistance to a 

variety of other agents. This multidrug resistance, MDR, is the result of numerous 

15 mechanisms, only a small number of which have been well described. They 

include an increase in drug efflux, an increase in the cell's detoxification 

capabilities, a change in a drug's target, changes in the DNA repair system, and 

changes to the apototic pathways (Gatti et al. ~Method•, A,!ol. Med. 2005, 111, 127-

148; Longley et al. J Pathol. 2005, 205, 275-292; Kohno et al. Eur. J. Cancer 

20 2005, 41, 2577-2586). 

25 

Numerous attempts have been made to inhibit these mechanisms, but as 

yet no substance has demonstrated convincing inhibitory activity. 

There therefore remains a real need to develop new anticancer compounds 

which are able in particular to resolve the problems of multidrug resistance. 

The present invention concerns more particularly a compound of general 

formula (I) : 

(I) 

BNSDOCID: <WO~2009150248A1 I > 
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as well as the pharmaceutically acceptable salts thereof, the isomers or isomer 

mixtures thereof in all proportions, in particular an enantiomer mixture, and 

especially a racemic mixture, 

for which: 

5 RI represents a hydrogen atom or a (C 1-C6)alkyl, (C.~-C0)cycloalkyl, (C3-

C10)cycloalkenyl, aryl, heteroaryl, aryl-(C1-C6)alkyl, heteroaryl-(C1-C6)alkyl 

group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, (C1-C6)alkoxy, -NH2, -COOH, -CN, -OH, -NR7R8, -O-

10 (C1-C6)alkyl-NR7R8, benzyloxy, aryloxy, -C(O)O-(C1-C6)alkyl, -NH-C(O)O

(C1-C6)alkyl, -C(O)NH2, -C(O)NR9R 10, -S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, 

-SO2-(C1-C6)alkyl, -SO2NH2, -SO2NR11 R 12, -NR13SO2R14 and a (C1-C6)alkyl 

group optionally substituted by one or more halogen atoms, 

R2 represents a hydrogen atom or a (C1-C6)alkyl, advantageously (C1-C4) 

15 alkylgroup,or 

RI and R2 together form, with the nitrogen atom carrying them: 

20 

25 

30 

BNSDOCID: <WO_2009150248A1 I> 

■ a heteroaryl optionally substituted by one or more groups selected 

from a halogen atom, a -CN, -NH2, -NR40R41 , -NO2, -OH, 

(C1-C6)alkoxy, aryloxy, benzyloxy, -O(C1-C6)alkyl-NR42R43 , -C(O)O

(C1-C6)alkyl, -NHC(O)O-(C1-C6)alkyl, -C(O)NH2, -C(O)NR44R45, 

-SO2NH2, -SO2NR46R47 and -NR48SO2R
49, or 

■ a 3 to 7-membered heterocycle optionally substituted by one or more 

groups selected from a halogen atom, a (C3-C10)cycloalkyl, (C3-

CIO)cycloalkenyl, aryl, heteroaryl, aryl-(C1-C6)alkyl, heteroaryl

(C1-C6)alkyl, heterocycloalkyl-(C1-C6)alkyl, -OH, -NH2, -C(O)OH, 

-C(O)NH2, -C(S)NH2, -OR50, -OC(O)R51 , -C(O)R52, -C(O)OR53, 

-NHC(O)R54, -NHC(O)OR55, -SO2R56 -(C1-C6)alkyl-C(O)OR57, 

-NR58R59, -C(O)NR60R61 , -C(O)N(R62)(aryl), C(O)N(R63)(heteroaryl), 

-C(O)NHNR64R65, -C(S)NR66R67, -C(S)N(R68)(aryl), 

-C(S)N(R69)(heteroaryl), -C(S)NHNR70R71 , -OC(O)-NR72R73, 

-(C 1-C6)alkyl-C(O)-NR74R75, -(C1-C6)alkyl-NR103 -C(O)-OR 104, 
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-(C1-C6)alk:yl-NR76R77
, -C(NOR78)-aryl radical, and a (C1-C6)alkyl 

group optionally substituted with one or more halogen atoms, 

the aryl and heteroaryl unit of said radical. when present, being 

optionally substituted by one or more groups selected from a halogen 

atom, and a -CN, -OH, (C1-C6)alkyl, (C1-C6)alkoxy, -NR79R80, -

(C1-C6)alkyl-NR81 R82 and -O-(C1-C6)alkyl-NR83R84 group, 

R3 represents a hydrogen atom or a (C1-C6)alkyl group, avantageously (C1-

C4)alk:yl, or -(C1-C4)alk::yl-NR15R16, 
R4 represents a hydrogen atom or a (C1-C6)alkyl, (C3-C10)cycloalkyl, aryl, 

1 o advantageously phenyl, heteroaryl, advantageously thiophenyl, group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -C(CF3)2OH, -CN, -NH2, -OPO3H2, -NR17R 18
, -NO2, -

COOH, -OH, -O(C1-C6)alk:yl-OPO3H2, -O-(C1-C6)alkyl-O-(C1-C6)alkyl, -

O(C1-C6)alk:yl-NR19R20, -NR81 (C1-C6)alkyl-NR85R86, benzyloxy, -C(O)O-

15 (C1-C6)alk:yl, -NHC(O)O-(C1-C6)alk:yl, -C(O)NH2, -C(O)NR21 R22, -S-(C1-

-NR25SO2R
26, 3 to 7-membered heterocycloalk::yl, aryloxy radical, a (C1-

C6)alkyl group optionally substituted by one or more halogen atoms and a 

(C1-C6)alkoxy optionally substituted by one or more fluorine atoms, and 

20 the aryl and heteroaryl unit of said radical, when present, being optionally 

fused to a 5 or 6-membered heterocycle, or 

R3 and R4 form with the carbon carrying them a ring selected from a (C3-

C10)cycloalkyl and a 3 to 7-membered heterocycloalkyl, said ring being 

optionally substituted by a (C1-C6)alk:yl, -C(O)-(C1-C6)alk:yl, -C(O)O-

25 (C1-C6)alk:yl group, 

RS represents a (C1-C6)alk:yl, (C3-C10)cycloalkyl, (C3-C10)cycloalkenyl, aryl 

(advantageouslys phenyl), heteroaryl, aryl-(C1-C6)alkyl, heteroaryl-(C1-

C6)alkyl, (C3-CJO)cycloalkyl-(C1-C6)alkyl, (3 to 7-membered hetero

cycloalkyl)-(C1-C6)alkyl group, 

30 said group being optionally substituted by one or more groups selected from a 

halogen atom, a -NH2, -COOH, -CN, -OH, -NO2, -B(OH)2, (C1-C6)alkoxy, -

BfllSDOC!D: <WO_2009150248A 1 I > 
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O-(C,-C6)alkyl-NR27R28 , -O-(C1-C6)alkyl-O-(C1-C6)alkyl, aryloxy, -C(O)O-
29 l,Q (C1-C6)alkyl, (Ci-C6)alkynyl, -NR R , -NHC(O)O-(C1-C6)alkyl, -C(O)NH2, 

,] ,2 
-C(O)NR- R , -S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, -SO2-(C1-C6)alkyl, -

SO2NH2, -SO2NR33R'4 , -NR35SO2R:i6, aryl, heteroaryl, (C1-C6)alkyl-

5 heteroaryle 3 to 7-membered heterocycloalkyl, (3 to 7-membered 

heterocycloalkyl)-(C 1-C6 )alkoxy radical and a (C1-C6)alkyl group optionally 

substituted by one or more halogen atoms, 

the aryl or heteroaryl unit of said radical, when present, being optionally 

fused to a 5 or 6-membered heterocycle, and 

1 o R6 represents a -CHR 37Hal or -C=CR38 group, with Hal representing a 

halogen atom, advantageously chlorine or bromine, 

wherein: 

R7 to RB, R1s to R1s, R21 to R2s, R21 to R3s, R31, R4o to R4s, Rss to Rs4, Rs9 to 

R103 represent, independently of one another, a hydrogen atom or a (C1-

15 C6)alkyl group, and preferably a (C1-C6)alkyl group or, if two groups are 

carried by the same nitrogen, the two groups form with the nitrogen atom 

carrying them a 3 to 7-membered heterocycloalkyl, 

R14, R26, R36 and R49 represent, independently of one another, a (C1-C6)alkyl 

group, 

20 R38 represents a hydrogen atom, a (C1-C6)alkyl group, preferably a methyl, or 

a phenyl group, 

R50 to R57, R87, R88 and R 104 represent, independently of one another, a 

(C1-C6)alkyl, aryl, heteroaryl, aryl-(C1-C6)alkyl, heteroaryl-(C1-C6)alkyl, 

(C1-C6)alkyl-aryl or (C1-C6)alkyl-heteroaryl group, and 

25 R19, R20, R85 and R86 represent, independently of one another, a (C1-C6)alkyl 

group, or (R19 and R20) and/or (R85 and R86) together form, with the nitrogen 

atom carrying them, a 3 to 7-membered heterocycle optionally substituted by 

one or more groups selected from a halogen atom, a (C3-C10)cycloalkyl, aryl, 

heteroaryl, aryl-(C1-C6)alkyl, heteroaryl-(C1-C6)alkyl, -C(O)OR87, -SO2R88, -

30 OH, (C1-C6)alkoxy, -OC(O)-(C1-C6)alkyl, -OC(O)-NR89R90, -NHC(O)O-(C1-

C6)alkyl, -C(O)NH2, -C(O)NR91 R92, -C(S)NR93R94, -C(O)NHNR95R96, 

BNSDOCID: <WO~2009150248A1 I> 
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-C(S)NHNR97R98 radical and a (C1-C6)alkyl group optionally substituted by 

one or more atoms of halogen, 

the aryl and heteroaryl unit of said radical, when present, being optionally 

substituted with one or more groups selected from a halogen atom and a (C1-

5 C6)alkyl, -CN, -OH, NR99R 100
, (C1-C6)alkoxy, -O-(C1-C6)alkyl-NR101 R 102 

group, 

for use thereof as a medicament-

Compounds of formula (I), for which R6 = -C=CR 38 and RI is an 

optionally substituted 1,3-thiazol-2-yl group, are preferably not claimed as 

10 compounds suitable for use as a medicament. Indeed, these compounds are 

described in DEIO 2005 062 991 as inhibitors of the mGluR5 receptor, but not as 

anticancer agents. 

The present invention will therefore similarly relate to compounds of 

formula (I) such as those described above, including compounds for which R6 = -

15 C=CR38 and RI is an optionally substituted 1,3-thiazol-2-yl group, for use thereof 

as a medicament intended to treat or prevent a cancer, and in particular a cancer 

resistant to chemotherapy. 

The term «halogen» refers m the sense of the present invention to a 

fluorine, bromine, chlorine or iodine atom. Advantageously, it is a fluorine, 

20 bromine or chlorine atom. 

The term « alkyl » group refers in the sense of the present invention to any 

saturated linear or branched hydrocarbon group, comprising preferably 1 to 6 

carbon atoms, and advantageously 1 to 4 carbon atoms for the groups R2 and R3, 

in particular, the methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, 

25 tert-butyl, n-pentyl, neopentyl or n-hexyl groups. Advantageously it is a methyl, 

isopropyl, tert-butyl, isobutyl or neopentyl group. 

The alkyl group can be substituted by one or more halogen atoms, in 

particular bromine, chlorine and fluorine and advantageously fluorine. It will in 

particular in this case be the -CF3 group. 
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The term « alkynyl » group refers in the sense of the present invention to 

any linear or branched hydrocarbon group, comprising at least one triple bond and 

comprising preferably 2 to 6 carbon atoms. Advantageously it is a -C=CH group. 

The term « alkoxy » group refers in the sense of the present invention to an 

5 -O-(C1-C6)alkyl group, i.e. an alkyl group as defined hereinbefore bound to the 

molecule via an oxygen atom. Examples of an alkoxy group include the methoxy, 

ethoxy or else tert-butoxy group. Advantageously, it is methoxy or tert-butoxy, 

and even more advantageously, it is methoxy. 

The alkoxy group can be substituted by one or more fluorine atoms. In this 

10 case, it will advantageously be the -OCHF2 or-OCF3 group. 

15 

The term « aryl » group refers in the sense of the present invention to an 

aromatic group, comprising preferably 5 to 10 carbon atoms and comprising one 

or more fused rings. Advantageously, it is phenyl or naphthyl, and more 

advantageously, phenyl (Ph). 

The term « heteroaryl » group refers in the sense of the present invention 

to any aryl group as defined hereinbefore in which one or more carbon atoms have 

been replaced by one or more heteroatoms, advantageously I to 4 and, even more 

advantageously 1 to 2, such as for example sulphur, nitrogen or oxygen atoms. 

Advantageously, it is a furyl, thiophenyl, pyridinyl, pyrimidinyl, tetrazolyl, 

20 quinolinyl, 1,2,3-thiadiazolyl, benzoimidazolyl, indazolyl or 1,2,3-benzotriazolyl 

group. Also advantageously, it is a thiophenyl, and in particular, a thiophen-2-yl. 

25 

The term « aryloxy » group refers in the sense of the present invention to 

an -O-(aryl) group, i.e. an aryl group as defined hereinbefore bound to the 

molecule via an oxygen atom. It is advantageously a phenyloxy group. 

The term « cycloalkyl » group refers in the sense of the present invention 

to a saturated hydrocarbon ring comprising 3 to 10 carbon atoms, advantageously 

3 to 7 carbon atoms, also advantageously 3 to 7 carbon atoms and even more 

advantageously 5 to 6 carbon atoms, in particular the cyclopropyl, cyclohexyl or 

cyclopentyl group. Advantageously, it is a cyclopentyl or a cyclohexyl, and more 

30 particularly a cyclohexyl. Also advantageously, it is a cyclopropyl. 
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The term « cycloalkenyl » group refers in the sense of the present 

invention to a hydrocarbon ring comprising at least one double bond and 

comprising 3 to 10 carbon atoms, advantageously 3 to 7 carbon atoms, also 

advantageously 3 to 6 carbon atoms and even more advantageously 5 to 6 carbon 

5 atoms. Advantageously, it is a cyclohexenyl. 

The term « heterocycloalkyl » group refers in the sense of the present 

invention to any cycloalkyl group as defined hereinbefore, comprising 

advantageously 3 to 7 members, in which one or more carbon atoms have been 

replaced by one or more heteroatoms, advantageously 1 to 4 and, even more 

10 advantageously I to 2, such as for example sulphur, nitrogen or oxygen atoms. 

Advantageously, it is a tetrahydrofuranyl, piperidinyl, pyrrolidinyl or else 

morpholinyl group. 

The term « heterocycle » refers in the sense of the present invention to a 5 

or 6-membered non-aromatic hydrocarbon ring (unless otherwise stated) which 

15 can comprise one or more unsaturation and comprising one or more heteroatoms, 

advantageously 1 to 4 and, even more advantageously I to 2, such as for example 

sulphur, nitrogen or oxygen atoms. 

20 

When it is fused to an aryl or heteroaryl group, this will advantageously be a 

group of the following structure : 

Co) 
or O , 

,.-o 
: ) 
--o 

the bond indicated by broken lines representing the bond common with the aryl or 

heteroaryl ring. 

When the group is NR1R2, NR19R 20 or NR85R86
, the heterocycle will 

advantageously be a 5 or 6-membered ring, preferably saturated or comprising a 

25 double bond, and optionally comprising a heteroatom in additioan to the nitrogen 

atom already present, this heteroatom advatangeously being an oxygen or nitrogen 

atom. The heterocycle can be in particular a morpholine, piperidine, piperazine, 

pyrrolidine, 2,5-dihydropyrrole and 1,2,5,6-tetrahydropyridine group. It will 

preferably be a piperazine group. 
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The term « aryl-(C 1-C6)alkyl » group refers in the sense of the present 

invention to an aryl group as defined hereinbefore bound to the molecule via an 

alkyl group as defined hereinbefore. Advantageously, it is a benzyl or 1-

phenylethyl group, and even more advantageously a phenyl. 

The term « heteroaryl-(C 1-C6)alkyl » group refers m the sense of the 

present invention to a heteroaryl group as defined hereinbefore bound to the 

molecule via an alkyl group as defined hereinbefore. Advantageously, it will be a 

heteroarylmethyl group, the heteroaryl group being advantageously a pyridinyl 

group, especially bound in position 2 or 3, or a furanyl group, especially bound in 

10 position 2. 

The term « (C3-C10)cycloalkyl-(C1-C6)alkyl » group refers in the sense of 

the present invention to a cycloalkyl group as defined hereinbefore bound to the 

molecule via an alkyl group as defined hereinbefore. Advantageously, the alkyl 

unit will be a methyl, and also advantageously, the cycloalkyl unit will be a 

15 cyclopropyl. 

The term « (3 to ?-membered heterocycloalkyl)-(C1-C6)alkyl » group 

refers in the sense of the present invention to a heterocycloalkyl group as defined 

hereinbefore bound to the molecule via an alkyl group as defined hereinbefore. 

Advantageously, the alkyl unit will be a methyl, and also advantageously, the 

20 heterocycloalkyl unit will be 5 or 6-membered, especially will be a 

tetrahydrofuranyl group. 

The term « (3 to ?-membered heterocycloalkyl)-(C 1-C6)alkoxy » group 

refers in the sense of the present invention to a heterocycloalkyl group as defined 

hereinbefore bound to the molecule via an alkoxy group as defined hereinbefore. 

25 Advantageously, the alkoxy unit will comprise 1 to 3 carbon atoms, and also 

advantageously will be a linear propoxy. Advantageously, the heterocycloalkyl 

unit will be 5 or 6-membered, preferably 6-membered, and especially will be a 

morpholinyl group. 

The term « (C1-C6)alkyl-heteroaryl group » refers in the sense of the 

30 present invention to an alkyl group as defined hereinbefore bound to the molecule 
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via a heteroaryl group as defined hereinbefore. Advantageously, it will be a 

methylpyridine or methylimidazole group. 

The term « (3 to 7-membered heterocycloalkyl)-(C1-C6)alk:oxy group » 

refers in the sense of the present invention to a heterocycloalkyl group as defined 

5 hereinbefore bound to the molecule via an alkoxy group as defined hereinbefore. 

Advantageously, the alkoxy unit will be an n-propoxy and the heterocycloalkyl 

unit will be a morpholinyl bound by its nitrogen atom to the alkoxy group. 

In the present invention, the term« pharmaceutically acceptable» refers to 

that which can be used in the preparation of a pharmaceutical composition which 

10 is generally safe, non-toxic and neither biologically nor otherwise undesirable and 

which is acceptable both for veterinary and for human pharmaceutical use. 

The term « pharmaceutically acceptable salts » of a compound refers in the 

present invention to salts which are pharmaceutically acceptable, as defined in the 

present document, and which have the desired pharmacological activity of the 

15 parent compound. Such salts include : 

( 1) hydrates and so lvates, 

(2) acid addition salts formed with inorganic acids such as hydrochloric acid, 

hydrobromic acid, sulphuric acid, nitric acid, phosphoric acid and the like ; or 

formed with organic acids such as acetic acid, benzenesulphonic acid, benzoic 

20 acid, camphorsulphonic acid, citric acid, ethanesulphonic acid, fumaric acid, 

glucoheptonic acid, gluconic acid, glutamic acid, glycolic acid, hydroxynaphthoic 

acid, 2-hydroxyethanesulphonic acid, lactic acid, maleic acid, malic acid, 

mandelic acid, methanesulphonic acid, muconic acid, 2-naphthalenesulphonic 

acid, propionic acid, salicylic acid, succinic acid, dibenzoyl-L-tartaric acid, 

25 tartaric acid, p-toluenesulphonic acid, trimethylacetic acid, trifluoroacetic acid and 

the like, advantageously, this will be hydrochloric acid ; and 

(3) the salts formed when an acidic proton present in the parent compound either 

is replaced by a metal ion, for example an alkali metal ion (Na+, K-"-- or Lt for 

example), an alkaline earth metal ion (like Ca2+ or Mg2+) or an aluminium ion ; or 

30 is coordinated with an organic or inorganic base. Acceptable organic bases 

include diethanolamine, ethanolamine, N-methylglucamine, triethanolamine, 
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tromethamine and the like. Acceptable inorganic bases include aluminium 

hydroxide, calcium hydroxide, potassium hydroxide, sodium carbonate and 

sodium hydroxide. 

In the present invention, the term «isomers» refers in the sense of the 

5 present invention to diastereoisomers or enantiomers. They are therefore optical 

isomers also known as « stereoisomers ». Stereoisomers which are not mirror 

images of one another are thus referred to as « diastereoisomers », and 

stereoisomers which are non-superirnposable mirror images are referred to as « 

enantiomers ». 

A carbon atom bound to four non-identical substituents is called a« chiral 

centre». 

An equimolar mixture of two enantiomers is called a racemic mixture. 

When the NRIR2 group represents a heteroaryl or heterocycle, it is of 

course possible for said cycle to comprise one or more other heteroatoms, 

15 preferably zero or one another, heteroatom(s) in addition to the nitrogen atom 

carrying RI and R2 which is already present, said heteroaryl or heterocycle 

advantageously having 5 to 6 members. Said heteroatom will therefore be 

advantageously selected from 0, S and N, and preferably from O and N. 

Advantageously, it will be a piperidine, morpholine or piperazine group, and 

20 preferably piperazine. 

25 

The same comment also applies to the groups NR19R20 and NR85R86
, when 

they form heterocycles. 

Advantageously, RI does not represent a hydrogen atom. 

Advantageously, RI and/or R4 do(es) not represent a hydrogen atom. 

Even more advantageously, RI and R4 do not represent a hydrogen atom. 

According to a particular embodiment of the invention, RI: 

represents a hydrogen atom or a (C1-C6)alkyl, (C3-C10)cycloalkyl, (C3-

C 10 )cycloalkenyl, aryl, heteroaryl, aryl-( C 1 -C6 )alkyl, heteroaryl-( C 1 -C6 )alkyl 

group, 

30 said group being optionally substituted by one or more groups selected from a 

halogen atom, a (C1-C6)alk:oxy, -NH2 , -COOH, -CN, -OH, -NR7R8
, -0-
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(C1-C6)alkyl-NR7R8
, benzyloxy, -C(O)O-(C1-C6)alkyl, -NH-C(O)O

(C1-C6)alkyl, -C(O)NH2, -C(O)NR9 R 10
, -S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, -

SOz-(C1-C6)alkyl, -S02NH2, -S02NR11 R12, -NR13S02R14 radical and a 

(C1-C6)alkyl group optionally substituted by one or more halogen atoms, or 

5 forms, with R2 and the nitrogen atom carrying them, a 3 to 7-membered 

heterocycloalkyl, said heterocycloalkyl being optionally substituted by one or 

more groups selected from a halogen atom and a (C1-C6)alkyl group 

optionally substituted by one or more halogen atoms. 

Advantageously, RI represents a hydrogen atom or a (C 1-C6)alkyl, aryl, 

10 heteroaryl, aryl-(C1-C6)alkyl, heteroaryl-(C1-C6)alkyl, (C3-C10)cycloalkyl group, 

said group being optionally substituted by one or more groups selected from -

NH2, -COOH, benzyloxy, -C(O)O((C1-C6)alkyl), -NHC(O)O((C1-C6)alkyl). 

Also advantageously, RI represents a (C1-C6)alkyl, aryl, aryl-(C1-C6)alkyl, 

(C3-C 10)cycloalkyl group, said group being optionally substituted by one or more 

15 groups selected from -NH2, -COOH, benzyloxy, -C(O)O((C1-C6)alkyl), -

NHC(O)O((C1-C6)alkyl), and advantageously from benzyloxy and -C(O)O((C1-

C6)alkyl). 

Also advantageously, RI represents a (C1-C6)alkyl group optionally 

substituted by a -C(O)O((C1-C6)alkyl) group; an aryl group optionally substituted 

20 by a -C(O)O((C1-C6)alkyl) or benzyloxy group; an aryl-(C1-C6)alkyl group; or a 

(C3-Crn)cycloalkyl group. 

Even more advantageously, RI represents a cyclohexyl, cyclopentyl, 

benzyl, -C6H4-C(O)OMe, -C6H4-0Bn, -CH2CH2-C02Me or -CH2CH2-C02tBu 

group. 

25 Also advantageously, RI represents a cyclohexyl, cyclopentyl or benzyl, 

and also advantageously cyclohexyl group. 

In one particular embodiment, R2 represents a hydrogen atom. 

According to a first preferred embodiment of the invention, RI represents 

a (C3-Crn)cycloalkyl or aryl-(C1-C6)alkyl group, and preferably cyclohexyl, 

30 cyclopentyl or benzyl, 
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said group being optionally substituted by one or more groups selected from a 
-, 8 

halogen atom, a (C1-C6)alkoxy, -NH2, -COOH, -CN, -OH, -NR'R, -O-

(C1-C6)alkyl-NR7R8, benzyloxy, aryloxy, -C(O)O-(C1-C6)alkyl, -NH-C(O)O

(C1-C6)alkyl, -C(O)NH2, -C(O)NR9R 10
, -S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, -

5 SO2-(C1-C6)alkyl, -SO2NH2, -SO2NR11 R 12, -NR13SO2R
14 radical and a 

(C1-C6)alkyl group optionally substituted by one or more groups selected from a 

halogen atom, a (C1-C6)alkoxy, -NH2, -COOH, benzyloxy, aryloxy, -C(O)O((C1-

C6)alkyl), -NHC(O)O((C1-C6)alkyl) group. 

Advantageously, RI represents a (C3-C10)cycloalkyl or aryl-(C1-C6)alk:yl 

10 group, preferably cyclohexyl, cyclopentyl or benzyl, said group being optionally 

15 

substituted by one or more groups from a halogen atom, -OH and (C1-C6)alkoxy. 

ln this case, RI advantageously represents a (C3-C10)cycloalkyl group, 

and preferably cyclohexyl, preferably unsubstituted, and R2 advantageously 

represents a hydrogen atom. 

According to a second preferred embodiment of the invention, RI forms, 

with R2 and the nitrogen atom carrying them, a 3 to 7-membered heterocycle 

optionally substituted by one or more groups selected from a halogen atom, a (C3-

C1o)cycloalkyl, (C3-C1o)cycloalkenyl, aryl, heteroaryl, aryl-(C1-C6)alkyl, 

heteroaryl-(C1-C6)alkyl, heterocycloalkyl-(C1-C6)alkyl, -OH, -NH2, -C(O)OH, 

20 -C(O)NH2, -C(S)NH2, -OR50, -OC(O)R51 , -C(O)R52, -C(O)OR53, -NHC(O)R54, -

NHC(O)OR55, -SO2R56 -(C1-C6)alkyl-C(O)OR57, -NR58R59, -C(O)NR60R61 , -

C(O)N(R62)(aryl), C(O)N(R63)(heteroaryl), -C(O)NHNR64R65, -C(S)NR66R67, -

C(S)N(R68)(aryl), -C(S)N(R69)(heteroaryl), -C(S)NHNR70R71 , -OC(O)-NR72R73, 

25 NR76R77, -C(NOR78)-aryl radical, and a (C1-C6)alkyl group optionally substituted 

by one or more halogen atoms, 

the aryl and heteroaryl unit of said radical, when present, being optionally 

substituted by one or more groups selected from a halogen atom, a -CN, -OH, 

(C1-C6)alkyl, (C1-C6)alkoxy, -NR79R80, -(C1-C6)alkyl-NR81 R82 and -0-

30 (C1-C6)alkyl-NR83R84 group. 
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In this case the heterocycle will advantageously be 5 or 6-membered and 

preferably saturated. It will advantageously be piperazine. 

Thus, -NR1R2 ~'ill advantageously represent the following piperazine 

cycle: 

I\ 
+N N-R104 

\__/ "h , wit : 

R 104 representing a hydrogen atom, a (C3-C 10)cycloalkyl, (C3-C10)cycloalkenyl, 

aryl, heteroaryl, aryl-(C1-C6)alkyl, heteroaryl-(C1-C6)alkyl, heterocycloalkyl

(C1-C6)alkyl, -C(O)R52, -C(O)OR53, -C(O)OH, -C(O)NH2, -C(S)NH2, -

C(O)NR60R61 , -C(S)NR66R67, -SO2R56, -C(O)NHNR64R65, -C(S)NHNR70R71 

10 radical, and a (C1-C6)alkyl group optionally substituted by one or more halogen 

atoms, 

the aryl and heteroaryl unit of said radical, when present, being optionally 

substituted with one or more groups selected from a halogen atom, a -CN, -OH, 

(C1-C6)alkoxy, -NR79R80, and -O-(C1-C6)alkyl-NR83R84 group. 

15 Advantageously, R 104 represents a (C3-C10)cycloalkyl, aryl-(C1-C6)alkyl, 

20 

heteroaryl-(C1-C6)alkyl, -C(O)R52, -C(O)OR53 , -C(O)NH2, -C(O)NR60R61 , -

SO2R56 or -C(O)NHNR64R65 group, and preferablya represents a (C3-

C10)cycloalkyl, aryl-(C1-C6)alkyl, heteroaryl-(C1-C6)alkyl, -C(O)R52, -C(O)OR53 , 

-C(O)NR60R61 or -SO2R56 group. 

According to a particular embodiment of the invention, R4: 

represents a hydrogen atom or a (C1-C6)alkyl, (C3-CIO)cycloalkyl, aryl 

advantageously phenyl, or heteroaryl, advantageously thiophenyl, group, 

said group being optionally substituted by one or more groups selected from 

a halogen atom, a -C(CF3)2OH, -CN, -NH2, -OPO3H2, -NR17R18, -NO2, -

25 COOH, -OH, -O-(C1-C6)alkyl-O-(C1-C6)alkyl, -O(C1-C6)alkyl-NR19R20 (with 

R19 and R20 each representing a (C1-C6)alkyl), benzyloxy, -C(O)O

(C1-C6)alkyl, -NHC(O)O-(C1-C6)alkyl, -C(O)NH2, -C(O)NR21 R22
, -S-(C1-

C6)alkyl, -S(O)-(C1-C6)alkyl, -SOi-(C1-C6)alkyl, -SO2NH2, -SO2NR23R24, 

-NR25S02R26 group, a 3 to 7-membered heterocycloalkyl, aryloxy radical, a 
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(C1-C6)alkyl optionally substituted by one or more halogen atoms, and a (C1-

C6)alkoxy optionally substituted by one or more fluorine atoms, and 

said group, when it is an aryl or heteroaryl, being optionally fused to a 5 or 6-

membered heterocycle, or 

5 forms, with R3 and the carbon carrying them, a ring selected from a (C3-

C10)cycloalkyl and a 3 to 7-membered heterocycloalkyl, said cycle being 

optionally substituted by a (C1-C6)alkyl, -C(O)-(C1-C6)alkyl, -C(O)O

(C1-C6)alkyl group. 

Advantageously, R3 represents a hydrogen atom or a methyl, and 

10 advantageously a hydrogen atom, and R4 represents a hydrogen atom or a 

(C1-C6)alkyl, aryl, advantageously phenyl, or heteroaryl, advantageously 

thiophenyl, group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -CF 3, -B(OH)2, -CN, -OH, -NR17R18 (R17 and R 18 being as 

15 defined hereinbefore), -NO2 , -COOH, 3 to 7-membered heterocycloalkyl, (C1-

C6)alkyl. -S-(C1-C6)alkyl, aryloxy radical and a (C1-C6)alkoxy optionally 

substituted by one or more fluorine atoms, and 

said group, if it is an aryl or heteroaryl, being optionally fused to a 5 or 6-

membered heterocycle, or 

20 R3 and R4 form with the carbon carrying them a ring selected from a (C3-

C10)cycloalkyl and a 3 to 7-membered heterocycloalkyl, said ring being optionally 

substituted by a -C(O)O((C1-C6)alkyl group). 

Also advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a hydrogen atom or an aryl, 

25 advantageously phenyl, or heteroaryl, advantageously thiophenyl group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -CF3 , -B(OH)z, -CN, -OH, -NR17R 18, -NO2, -COOH, 3 to 7-

membered heterocycloalkyl, (C1-C6)alkyl, -S-(C 1-C6)alkyl, aryloxy radical and a 

(C1-C6)alkoxy optionally substituted by one or more fluorine atoms, and 

30 said group being optionally fused to a 5 or 6-membered heterocycle, or 
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R3 and R4 form with the carbon carrying them a ring selected from a (C3-

C 10)cycloalkyl and a 3 to 7-membered heterocycloalkyl, advantageously a 3 to 7-

membered heterocycloalkyl, said ring being optionally substituted by a -

C(O)O((C1-C6)alkyl) group, 

5 R 17 and R 18 being as defined hereinbefore. 

10 

Advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a hydrogen atom or an aryl, 

advantageously phenyl, or heteroaryl, advantageously thiophenyl group, 

said group being optionally substituted by one or more groups selected from a 
17 18 halogen atom, a -CF3, -B(OHh, -CN, -OH, -NR R , -N02, -COOH, 3 to 7-

membered heterocycloalkyl, (C1-C6)alkyl, -S-(C,-C6 )alkyl, aryloxy radical and a 

(C1-C6)alkoxy optionally substituted by one or more fluorine atoms, and 

said group being optionally fused to a 5 or 6-membered heterocycle, 

R 17 and R 18 being as defined hereinbefore. 

15 Advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a hydrogen atom; a 

heteroaryl, preferably thiophenyl, group optionally substituted by a (C1-C6)alkyl 

group; or an aryl, preferably phenyl, group optionally fused to a 5 or 6-membered 

heterocycle comprising preferably two oxygen atoms, and optionally substituted 

20 by one or more groups selected from a halogen atom and a -CN, -NR17R 18, -N02, 

(C1-C6)alkyl, (C1-C6)alkoxy, (Cs-C6)heterocycloalkyl, -S- (C1-C6)alkyl and 

aryloxy group, or 

R3 and R4 form with the carbon carrying them a (Cs-C6)cycloalkyl or 5 or 6-

membered heterocycloalkyl ring, advantageously a 5 or 6-membered 

25 heterocycloalkyl, said ring being optionally substituted by a -C(O)O((C1-C6)alkyl) 

group, 

R 17 and R 18 being as defined hereinbefore. 

Advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a hydrogen atom; or a 

30 heteroaryl, preferably thiophenyl, group optionally substituted by a (C1-C6)alkyl 

group; or an aryl, preferably phenyl, group optionally fused to a 5 or 6-membered 
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heterocycle comprising preferably two oxygen atoms, and optionally substituted 

by one or more groups selected from a halogen atom and a -CN, -NR17R 18, -NO2, 

(C1-C6)alkyl, (C1-C6)alkoxy, (Cs-C6)heterocycloalkyl, -S-(C1-C6)alkyl and 

aryloxy group, 

5 R17 and R 18 being as defined hereinbefore. 

Even more advantageously, R4 does not represent a hydrogen atom. 

Advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom. 

Also advantageously, R3 represents a hydrogen atom or a methyl, and 

10 advantageously a hydrogen atom, and R4 represents a thiophenyl group optionally 

substituted by a methyl; a 1,3-benzodioxolyl; group or a phenyl group optionally 

substituted by one or more groups selected from a halogen atom and a -CN, -

NR17R18, preferably -NMe2, -NO2, (C1-C6)alkyl, preferably methyl or isopropyl, 

(C1-C6)alkoxy, preferably methoxy, pyrrolidinyl, -S-(C1-C6)alkyl, preferably 

15 thiomethoxy, and phenoxy group, or 

OYOtBu 

R3 and R4 form with the carbon carrying them a ring of formula 0 
R 17 and R18 being as defined hereinbefore. 

Also advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a thiophenyl group optionally 

20 substituted by a methyl, a 1,3-benzodioxolyl group or a phenyl group optionally 

substituted by one or more groups selected from a halogen atom and a -CN, -

NR17R 18, preferably -NMe2, -NO2, (C1-C6)alkyl, preferably methyl or isopropyl, 

(C1-C6)alkoxy, preferably methoxy, pyrrolidinyl, -S-(C1-C6)alkyl, preferably 

thiomethoxy, and phenoxy group, 

25 R7 and R8 being as defined hereinbefore. 

Also advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a thiophenyl, advantageously 

thiophen-2-yl group. 
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According to a first preferred embodiment of the invention, R3 and R4 

each represent, independently of each other, a (C1-C6)alkyl group, such as methyl. 

According to a second preferred embeodiment of the invention, R3 

represents a hydrogen atom, and R4 represents an aryl, advantageously phenyl or 

5 heteroaryl, advantageously thiophenyl, group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -C(CF3)2OH, -CN, -NH2, -OPO3H2, -NR17R 18, -NO2, -COOH, -

OH, -O(C1-C6)alkyl-OPO3H2, -O-(C1-C6)alkyl-O-(C1-C6)alkyl, -O(C1-C6)alkyl

NR19R20, -NR81(C1-C6)alkyl-NR85R86, benzyloxy, -C(O)O-(C1-C6)alkyl, 

10 NHC(O)O-(C1-C6)alkyl, -C(O)NH2, -C(O)NR21 R22 , -S-(C1-C6)alkyl, -S(O)-(C1-

C6)alkyl, -SO2-(C1-C6)alkyl, -SO2NH2, -SO2NR23R24, -NR25SO2R26, 3 to 7-

membered heterocycloalkyl, aryloxy radical, a (C1-C6)alkyl optionally substituted 

by one or more halogen atoms, and a (C1-C6)alkoxy optionally substituted by one 

or more fluorine atoms, and 

15 said group being optionally fused to a 5 or 6-membered heterocycle. 

In this case, R4 advantageously represents an aryl, advantageously phenyl, 

or heteroaryl, advantageously thiophenyl, group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -CF3, -B(OH)2, -CN, -OH, -NR17R 18 (R17 and R 18 being as 

20 defined above), -NO2, -COOH, 3 to 7-membered heterocycloalkyl, (C1-C6)alkyl, -

S-(C1-C6)alkyl, aryloxy, -O(C1-C6)alkyl-NR19R20 radical and a (C1-C6)alkoxy 

optionally substituted by one or more fluorine atoms, and 

said group being optionally fused to a 5 or 6-membered heterocycle 

R4 preferably represents an unsubstituted thiophenyl group, preferably 

25 thiophen-2-yl; or a phenyl group optionally substituted by one or more groups 

selected frorm a halogen atom and a -CF_~, -B(OH)i, -CN, -OH, -NR17R 18 group 

(R17 and R 18 being as defined above), -NO2, -COOH, 3 to 7-membered 

heterocycloalkyl, (C1-C6)alkyl, -S-(C1-C6)alkyl, aryloxy, -O(C1-C6)alkyl-NR19R20 

radical and a (C1-C6)alkoxy optionally substituted by one or more tluorine atoms, 

30 and 
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r- > : ' I 

o ,--,---o) 
~ '-..,_ 

optionally fused to O or O , the bond shown as a dotted line 

representing the bond common with phenyl. 

Advantageously, R5 represents a (C 1-C6)alkyl, aryl, heteroaryl, aryl-(C1-

C6)alkyl. heteroaryl-(C1-C6)alkyl, (C3-C10)cycloalkyl-(C1-C6)alkyl, (3 to 7-

5 membered heterocycloalkyl) -(C1-C6)alkyl group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -CF3, -CN, -OH, -NR29R'0, -NO2, -C(CF3)2OH, (C1-C6)alkoxy, 

aryloxy, -S-(C1-C6)alkyl, -C(O)O((C1-C6)alkyl), (C2-C6)alkynyl, aryl, heteroaryl, 

(C1-C6)alkyl-heteroaryl, 3 to 7-membered heterocycloalkyl, (3 to 7-membered 

10 heterocycloalkyl)-(C1-C6)alkoxy radical and a (C1-C6)alkyl optionally substituted 

by one or more fluorine atoms, and 

15 

the aryl or heteroaryl core of said group, when present, being optionally fused to a 

5 or 6-membered heterocycle, 

R29 and R30 being as defined hereinbefore. 

Also advantageously, R5 represents a (C1-C6)alkyl, heteroaryl, (C3-

C 1o)cycloalkyl-(C1-C6)alkyl, aryl-(C1-C6)alkyl, or aryl group, 

the aryl core of the aryl or aryl-(C1-C6)alkyl group being optionally fused to a 5 or 

6-membered heterocycle, comprising preferably two oxygen atoms, and being 

optionally substituted by one or more groups selected from a halogen atom, a -

20 CF3, -CN, -OH, -NR29R'0, -NO2, -C(CF3)2OH, (C1-C6)alkoxy, aryloxy, -S-(C1-

C6)alkyl, -C(O)O((C1-C6)alkyl), (C2-C6)alkynyl, aryl, heteroaryl, (C1-

C6)alkylheteroaryl, 3 to 7-membered heterocycloalkyt (3 to 7-membered 

heterocycloalkyl)-(C1-C6)alk:oxy radical, and a (C1-C6)alkyl optionally substituted 

by one or more fluorine atoms, 

25 R29 and R30 being as defined hereinbefore. 

Advantageously, R5 represents a (C1-C6)alkyl, heteroaryl, (C3-

C10)cycloalkyl-(C1-C6)alkyl, aryl-(C1-C6)alkyl, or aryl group, 

the aryl core of the aryl or aryl-(C1-C6)alkyl group being optionally fused to a 5 or 

6-membered heterocycle, comprising preferably two oxygen atoms, and being 
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optionally substituted by one or more groups selected from a halogen atom, a -
29 ,o CF3, -CN, -NR R , -NO2, -C(CF3)2OH, (C1-C6)alkoxy, aryloxy, (C1-C6)alkyl, 

(Cz-C6)alkynyl, aryl and 5 or 6-membered heterocycloalkyl group, 

R29 and R30 being as defined hereinbefore. 

5 Also advantageously, R5 represents a (C1-C6)alkyl, preferably methyl or 

isobutyl; indazolyl; phenyl-(C1-C6)alkyl, preferably benzyl; cyclopropyl

(C1-C6)alkyl, preferably, cyclopropylmethyl; 1,3-benzodioxolyl; 1,3-

benzodioxolylmethyl; naphthyl; or phenyl group, said phenyl group being 

optionally substituted by one or more groups selected from a halogen atom, 

10 preferably a fluorine or chlorine atom, a -CF3 , -CN, -NR29R30, preferably -NMe2 

or -NEt2, -NO2, -C(CF3)2OH, (C1-C6)alkoxy, preferably methoxy, phenoxy, 

(C1-C6)alkyl, preferably methyl, isopropyl or tert-butyl, (C2-C6)alkynyl, 

preferably -C=CH, phenyl and morpholinyl group, 

15 

R29 and R30 being as defined hereinbefore. 

Also advantageously, R5 represents a phenyl group, being optionally fused 

to a 5 or 6-membered heterocycle, comprising preferably two oxygen atoms, and 

being optionally substituted by one or more groups selected from a halogen atom, 

a -NH2, -COOH, -CN, -OH, -NO2, -B(OH)i. (C1-C6)alk:oxy, -O-(C1-C6)alkyl

NR27 R 28 , -0-( C 1 -C6)alkyl-O-( C 1 -C6)alky l, ary lox y, -C( 0)0-( C 1 -C6 )alky 1, 

20 (C2-C6)alkynyl, -NR29R30
, -NHC(O)O-(C1-C6)alkyl, -C(O)NH2, -C(O)NR31R32, -

~ ~ ~4 S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, -SOz-(C1-C6)alkyl, -SO2NH2, -SO2NR · R· , 

-NR35SO2R36, aryl, heteroaryl, (C1-C6)alkylheteroaryl, 3 to 7-membered 

heterocycloalkyl, (3 to 7-membered heterocycloalkyl)-(C1-C6)alkoxy radical and a 

(C1-C6)alkyl group optionally substituted by one or more halogen atoms, 

25 R29 to R36 being as defined hereinbefore. 

Even more advantageously, R5 represents a 1,3-benzodioxolyl or phenyl 

group, said phenyl group being optionally substituted by one or more groups 

selected from a halogen atom, preferably a fluorine or chlorine atom, a -CF3, -CN, 
29 ,o -NR R· , preferably -NMe2 or -NEt2, -NO2, -C(Ch)zOH, (C1-C6)alkoxy, 

30 preferably methoxy, phenoxy, (C 1-C6)alkyl, preferably methyl, isopropyl or tert

butyl, (Cz-C6)alkynyl, preferably -C=CH, phenyl and morpholinyl group, 
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R29 and R'0 being as defined hereinbefore. 

Also advantageously, R6 represents a -CH2Hal or -C=CR12 group, with 

Hal and R 12 as defined hereinbefore. 

Even more advantageously, R6 is selected from -CH2Cl, -CH2Br, -CH2F, -

5 C=CH, -C=CMe and -C=CPh, and advantageously R6 is selected from -CH2Cl 

and-C=CH. 

In one particular embodiment, R6 represents the -CH2Cl group. 

In another particular embodiment, R6 represents the -C=CH group. 

In one particular embodiment, the compounds according to the invention 

10 will be selected from the compounds of formula (I) for which RI represents a 

cyclohexyl, R2 and R3 represent a hydrogen atom, R4 represents a thiophenyl, R6 

represents a -CH2Cl or -C=CH group and R5 represents a phenyl group, said 

phenyl group being optionally fused to a 5 or 6-membered heterocycle, 

comprising preferably two oxygen atoms, and being optionally substituted by one 

15 or more groups selected from a halogen atom, a -NH2, -COOH, -CN, -OH, -NO2, 

-B(OHh, (C1-C6)alkoxy, -O-(C1-C6}alkyl-NR27R28, -O-(C1-C6)alkyl-O-(C1-

C6)alkyl, aryloxy, -C(O)O-(C1-C6)alkyl, (C2-C6)alkynyl, -NR29R30, -NHC(O)O

(C1-C6)alkyl, -C(O)NH2, -C(O)NR31 R32, -S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, -

SOi-(C1-C6)alkyl, -SO2NH2, -SO2NR33R34, -NR35SO2R36, aryl, heteroaryl, (C1-

20 C6)alkylheteroaryl, 3 to 7-membered heterocycloalkyl, (3 to 7-membered 

heterocycloalkyl)-(C1-C6)alkoxy radical and a (C1-C6)alkyl group optionally 

substituted by one or more halogen atoms. 

R29 to R36 being as defined hereinbefore. 

In another particular embodiment, the compounds according to the 

25 invention will be selected from the compounds of formula (I) for which RI 

represents a cyclohexyl, R2 and R3 represent a hydrogen atom, R4 represents a 

thiophenyl, R6 represents a -CH2Cl or -C=CH group and R5 represents a 1,3-

benzodioxolyl or phenyl group, said phenyl group being optionally substituted by 

one or more groups selected from a halogen atom, preferably a fluorine or 

30 chlorine atom, a -CF3, -CN, -NR29R30, preferably -NMe2 or -NEt2, -NO2, -

C(CF3)2OH, (C1-C6)alkoxy, preferably methoxy, phenoxy, (C1-C6)alkyl, 
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preferably methyl, isopropyl or tert-butyl, ( C rC 6 )alkynyl, preferably -C=CH, 

phenyl and morpholinyl group, 

R29 and R~0 being as defined hereinbefore. 

In one particular embodiment, the compound of the invention is selected from the 

5 following molecules: 
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N.B. It should be noted that when nitrogen atoms present only 2 substituents on 

the above molecules, the 3rd substituent is, of course, a hydrogen atom. 

The present invention also relates to the use of a compound of formula (I) 

5 as defined hereinbefore for the production of a medicament, in particular intended 

to treat or prevent a cancer, and in particular a cancer resistant to chemotherapy. 

The present invention also relates to a method for the treatment or 

prevention of cancer comprising the administration of an effective quantity of a 

compound of formula (I) as defined hereinbefore to a patient In need thereof. 

The present invention also concerns a pharmaceutical composition 

comprising at least one compound of formula (I) as defined hereinbefore, m 

association with one or more pharmaceutically acceptable excipients. 

The compounds of formula (I) for which R6 = -C=CR 38 and RI is an 

optionally substituted 1,3-thiazol-2-yl group will preferably be excluded from the 

15 pharmaceutical compositions not comprising another active principle, such as an 

anticancer agent. 

In one particular embodiment, this composition may comprise at least one 

other active principle. 

In particular, this/these active principle(s) may be anticancer agents 

20 conventionally used in the treatment of cancer. These anticancer agents may be 
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selected in particular from cisplatin and the derivatives thereof such as carboplatin 

and oxaliplatin ; taxanes such as taxol, taxotere, paclitaxel and docetaxel ; vinca 

alkaloids such as vinblastine, vincristine and vinorelbine; purine analogues such 

as mercaptopurine, thioguanine, pentostatin and 2-chlorodeoxyadenosine ; 

5 topoisomerase I inhibitors such as compounds of camptothecin, like irinotecan 

and topotecan ; topoisomerase II inhibitors such as epipodophyllotoxin, 

podophyllotoxin and the derivatives thereof like etoposide and teniposide; 

antitumoural nucleoside derivatives such as 5-fluorouracil, leucovorin, 

gemcitabine or capecitabine ; alkylating agents such as nitrogen mustards like 

1 o cyclophosphamide, mechlorethamine, chlorambucil and melphalan, nitrosoureas 

like carmustine, lomustine and streptozocin, alkyl sulphonates like busulphan, 

ethyleneimines and methylmelamines like thiotepa and hexamethylmelamine, and 

tetrazines like dacarbazine ; antitumoural anthracycline derivatives such as 

daunorubicin, adriamycin, doxil, idarubicin and mitoxantrone ; molecules 

15 targeting the IGF-I receptor such as picropodophyllin; tetracarcin derivatives 

such as tetrocarcin A ; corticosteroids such as prednisone ; antibodies such as 

trastuzumab (anti-HER2 antibody), rituxirnab (anti-CD20 antibody), gemtuzarnab, 

cetuximab, pertuzumab and bevacizurnab; selective oestrogen receptor antagonists 

or modulators such as tamoxifen, fulvestrant, torernifene, droloxifene, faslodex 

20 and raloxifene ; aromatase inhibitors such as exemestane, anastrozole, letrozole 

and vorozole; differentiating agents such as retinoids like retinoic acid and 

vitamin D and retinoic acid metabolism blocking agents such as accutane; DNA 

methyltransferase inhibitors such as azacytidine and decitabine; antifolates such 

as disodium permetrexed ; antibiotics such as antinomycin D, bleomycin, 

25 mitomycin C, actinomycin D, carminomycin, daunomycin and plicamycin; 

antimetabolites such as chlofarabine, aminopterin, cytosine arabinoside, 

floxuridine and methotrexate; apoptosis inducing agents and Bcl-2 inhibitor 

antiangiogenic agents such as YC 137, BH 312, ABT 737, gossypol, HA 14-1, 

TW 37 and decanoic acid; agents binding to tubulin such as combrestatin, 

30 colchicine derivatives and nocodazole ; kinase inhibitors such as flavoperidol, 

imatinib mesylate, erlotinib and gefitinib; famesyltransferase inhibitors such as 
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tipifamib ; histone deacetylase inhibitors such as sodium butyrate, suberoylanilide 

hydroxamic acid, depsipeptide, NVP- LAQ824, R306465, JNJ-26481585 and 

trichostatin A ; inhibitors of the ubiquitin proteasome system such as MLN .41, 

bortezomib and yondelis ; and telomerase inhibitors such as telomestatin. 

5 The compounds according to the invention can be administered orally, 

sublingually, parenterally, subcutaneously, intramuscularly, intravenously, 

transdermally, locally or rectally. 

In the pharmaceutical compositions of the present invention for oral, 

sublingual, parenteral, subcutaneous, intramuscular, intravenous, transdermal, 

1 o local or rectal administration, the active ingredient can be administered in unitary 

forms of administration, in a mixture with conventional pharmaceutical carriers, 

to animals or to human beings. Appropriate unitary forms of administration 

include forms to be administered orally such as tablets, capsules, powders, 

granules and oral solutions or suspensions, forms to be administered sublingually 

15 and buccally, forms to be administered parenterally, subcutaneously, 

intramuscularly, intravenously, intranasally or intraocularly and forms to be 

administered rectally. 

During preparation of a solid composition in the form of tablets, the main 

active ingredient is mixed with a pharmaceutical vehicle such as gelatin, starch, 

20 lactose, magnesium stearate, talc, gum arabic or the like. Tablets made of sucrose 

or other suitable materials can be coated or else treated in such a way that they 

display prolonged or delayed activity and that they continuously release a 

predetermined quantity of active principle. 

A capsule preparation is obtained by mixing the active ingredient with a 

25 diluent and by pouring the mixture obtained into soft or hard capsules. 

A preparation in the form of a syrup or elixir can contain the active 

ingredient in conjunction with a sweetening agent, an antiseptic, and also a 

flavour-imparting agent and an appropriate dye. 

Water-dispersible powders or granules can contain the active ingredient in 

30 a mixture with dispersing agents or wetting agents, or suspending agents, and also 

with taste modifiers or sweetening agents. 
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For rectal administration, use is made of suppositories prepared with 

binders which melt at rectal temperature, for example cocoa butter or 

polyethylene glycols. 

For parenteral, intranasal or intraocular administration, use is made of 

5 aqueous suspensions, isotonic saline solutions or sterile and injectable solutions 

containing pharmacologically compatible dispersing agents and/or wetting agents. 

The active principle can also be formulated in the form of microcapsules, 

optionally with one or more additive carriers. 

The compounds of the invention can be used at doses of between 0.01 mg 

10 and 1,000 mg per day, given in a single dose once per day or administered in a 

plurality of doses over the course of the day, for example twice per day in equal 

doses. The daily administered dose is advantageously comprised between 5 mg 

and 500 mg, even more advantageously between 10 mg and 200 mg. It may be 

necessary to use doses outside these ranges; a person skilled in the art will be able 

15 to take account of this himself 

The present invention also concerns a pharmaceutical composition 

comprising: 

( i) at least one compound of formula (I) as defined herein before, and 

(ii) at least one other active principle, 

20 as combination products for use simultaneously, separately or spread over time. 

25 

Indeed, it is common to treat cancer by double or triple therapy. It may be 

useful especially to combine the molecules of the invention with one or more 

anticancer compounds, thus allowing the treatment of cancer, on the one hand, 

and the prevention of the appearance of resistant cancer cells, on the other hand. 

In particular, this/these active principle(s) may be anticancer agents used 

conventionally in the treatment of cancer. These anticancer agents may be 

selected in particular from cisplatin and the derivatives thereof such as carboplatin 

and oxaliplatin ; taxanes such as taxol, taxotere, paclitaxel and docetaxel ; vinca 

alkaloids such as vinblastine, vincristine and vinorelbine; purine analogues such 

30 as mercaptopurine, thioguanine, pentostatin and 2-chlorodeoxyadenosine ; 

topoisornerase I inhibitors such as compounds of camptothecin, like irinotecan 
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and topotecan ; topoisomerase Il inhibitors such as epipodophyllotoxin, 

podophyllotoxin and the derivatives thereof like etoposide and teniposide ; 

antitumoural nucleosidc derivatives such as 5-fluorouracil, leucovorin, 

gemcitabine or capecitabine; alkylating agents such as nitrogen mustards like 

5 cyclophosphamide, mechloretharnine, chlorambucil and melphalan, nitrosoureas 

like carmustine, lomustine and streptozocin, alkyl sulphonates like busulphan, 

ethyleneimines and methylmelamines like thiotepa and hexamethylmelamine, and 

tetrazines like dacarbazine ; antitumoural anthracycline derivatives such as 

daunorubicin, adriamycin, doxil, idarubicin and mitoxantrone; molecules 

10 targeting the IGF-l receptor such as picropodophyllin; tetracarcin derivatives 

such as tetrocarcin A ; corticosteroids such as prednisone ; antibodies such as 

trastuzumab (anti-HER2 antibody), rituxirnab (anti-CD20 antibody), gemtuzamab, 

cetuximab, pertuzumab and bevacizumab; selective oestrogen receptor antagonists 

or modulators such as tamoxifen, fulvestrant, toremifene, droloxifene, faslodex 

15 and raloxifene ; aromatase inhibitors such as exemestane, anastrozole, letrozole 

and vorozole ; differentiating agents such as retinoids like retinoic acid and 

vitamin D and retinoic acid metabolism blocking agents such as accutane; DNA 

methyltransferase inhibitors such as azacytidine and decitabine; antifolates such 

as disodium permetrexed ; antibiotics such as antinomycin D, bleomycin, 

20 mitomycin C, actinomycin D, carminomycin, daunomycin and plicamycin; 

antimetabolites such as chlofarabine, aminopterin, cytosine arabinoside, 

floxuridine and methotrexate ; apoptosis inducing agents and Bcl-2 inhibitor 

antiangiogenic agents such as YC 137, BH 312, ABT 737, gossypol, HA 14-1, 

TW 37 and decanoic acid; agents binding to tubulin such as combrestatin, 

25 colchicine derivatives and nocodazole ; kinase inhibitors such as flavoperidol, 

imatinib mesylate, erlotinib and gefitinib ; famesyltransferase inhibitors such as 

tipifamib ; histone deacetylase inhibitors such as sodium butyrate, suberoylanilide 

hydroxamic acid, depsipeptide, NVP- LAQ824, R306465, JNJ-26481585 and 

trichostatin A ; inhibitors of the ubiquitin proteasome system such as MLN .41, 

30 bortezomib and yondelis; and telomerase inhibitors such as telomestatin. 
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The present invention also concerns a pharmaceutical composition as 

defined hereinbefore, for use thereof as a medicament intended to treat or to 

prevent cancer, in particular a cancer which is resistant to chemotherapy. 

The present invention also relates to the use of a pharmaceutical 

5 composition comprising : 

(i) at least one compound of formula (I) as defined hereinbefore, 

(ii) at least one other active principle, and in particular the active principle(s) 

cited hereinbefore, 

as combination products for use simultaneously, separately or spread over time, 

1 o for the production of a medicament intended to treat cancer, and in particular a 

cancer resistant to chemotherapy. 

15 

20 

The present invention also relates to a process for preparing a compound 

of formula (I) as defined hereinbefore for which R2 represents a hydrogen atom, 

according to the following steps : 

reacting a ketone of formula R3-CO-R4 with an amine of formula RS-

NH2, a carboxylic acid of formula R6-COOH and an isonitrile of 

formula Rl-NC, RI, R3, R4, R5 and R6 being as defined hereinbefore, 

to produce the compound of formula (1), and 

separating the compound of formula (I) obtained in the preceding step 

from the reaction medium. 

The first step of this process corresponds to a multicomponent reaction 

known as an Ugi reaction (U-4MCRs), the conditions for the implementation of 

which are well known to a person skilled in the art. 

Each of the four reagents used for this reaction (ketone, amine, carboxylic 

25 acid and isonitrile) can be either commercially available or prepared using organic 

synthesis methods well known to a person skilled in the art. 

Advantageously, the four reagents are introduced in the following order: 

ketone, amine, carboxylic acid and isonitrile. 

Advantageously, the reaction is carried out in methanol as a solvent, and 

30 advantageously at ambient temperature. 
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The ketone used will be an aldehyde where R3 represents a hydrogen 

atom. 

Moreover, additional protection/ deprotection and/or molecule 

functionalisation steps, well known to a person skilled in the art, are conceivable 

5 in the preceding process for the preparation of compounds of formula (I). 

Other processes for the preparation of the compounds of the invention may 

be used as described below in examples 2 to 5. 

The present invention also concerns compounds of general formula (I) : 

R2R3 R4 0 

R1/~0~)lR6 
0 R5 (I) 

10 as well as the pharmaceutically acceptable salts thereof, the isomers or isomer 

mixtures thereof in all proportions, in particular an enantiomer mixture, and 

especially a racemic mixture, 

15 

20 

for which Rl, R2, R3, R4, R5 and R6 are as defined hereinbefore, 

provided that : 

• if RI represents a cyclopentyl or cyclohexyl group or a benzyl group 

optionally substituted by a fluorine atom, R2 and R3 represent a hydrogen atom 

and R6 represents a -C=-CH group, then R4 does not represent a thiophenyl, furyl 

or furylmethyl group or a phenyl group optionally substituted by- a fluorine atom, 

a chlorine atom or a methoxy group, and 

• if Rl represents a tert-butyl group, R2 and R3 represent a hydrogen atom, R4 

represents a phenyl group substituted by a chlorine atom or an OH group and R6 

represents a -CH2Cl group, then R5 does not represent a furylmethyl or 1,3-

benzodioxolylmethyl group. 

Compounds 3 and 158 to 184 of the present invention are m fact 

25 commercially available from Asinex. 

The subject of the present invention is more particularly compounds of 

the general formula (1): 
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(I) 

as well as the pharmaceutically acceptable salts thereof, the isomers or isomer 

mixtures thereof in all proportions, in particular an enantiomer mixture, and 

especially a racemic mixture, 

5 for which RI, R2, R3, R4, R5 and R6 are as defined hereinbefore, 

provided that : 

• ifR6 = -C=CR~8 with R38 as defined hereinbefore, 

then RI does not represent an optionally substituted 1,3-thiazol-2-yl group, 

• if RI represents a cyclopentyl or cyclohexyl or a benzyl group optionally 

1 O substituted by a fluorine atom, R2 and R3 represent a hydrogen atom and R6 

represents a -C=CH group, 

then R4 does not represent a thiophenyl or furyl group or a phenyl group 

optionally substituted by a fluorine atom, a chlorine atom or a methoxy group, 

• if when Rl represents a hydrogen atom, a tert-butyl, sec-butyl, cyclohexyl, 

15 hexyl, ethyl or methyl group, or a phenyl group optionally substituted by one or 

more groups selected from F, ethoxy and CF3, R2 represents a hydrogen atom or 

a methyl group, or RI and R2 together form, with the nitrogen atom carrying 

them, a morpholine or piperidine group, R3 represents a hydrogen atom, and R4 

represents a hydrogen atom, a methyl or ethyl group, or a phenyl group optionally 

20 substituted by one or more groups selected from Cl, OH, methoxy, N02 or NMe2, 

or R3 and R4 together form, with the carbon atom carrying them, a cyclopentane 

or a cyclohexane, and R6 represents a -CH2Cl group, 

then R5 does not represent a prop-2-yne, (C1-Cg)alkyl, furylmethyl, tetrahydro

pyrane, thiopyrane ou 1,3-benzodioxolylmethyl group; or a benzyl group 

25 optionally substituted by a chlorine atom or N02 ; or a phenyl group optionally 

substituted by one or more Br, ethyl or methyl groups, and 
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• if Rl represents a tert-butyl or benzyl group, R2 and R3 each represent a 

hydrogen atom, R4 represents a furyl or pyrrole group substituted on the nitrogen 

atom by a -SO2Me group, and R6 represents a -C=CMe or -C=CPh group, 

then R5 does not represent a a tert-butyl group or a benzyl group optionally 

5 substituted by a bromine atom or a phenyl. 

Derivates of formula (I) are in fact described, without any biological 

activity not being reported elsewhere. in: WO 008/008 022, US 4 944 796, 

US 4 205 168, Neo et al. Tetrahedron Lett. 2005, 7977-7979 and Wright et al. 

Tetrahedron Lett. 2002, 943-946. 

Subject to the same limitations as set out hereinbefore, the compounds of 

the invention will be advantageously characterised as follows. 

When the NR1R2 group represents a heteroaryl or heterocycle, it is of 

course possible for said cycle to comprise one or more other heteroatoms, 

preferably zero or one another, heteroatom(s) in addition to the nitrogen atom 

15 carrying RI and R2 which is already present, said heteroaryl or heterocycle 

advantageously having 5 to 6 members. Said heteroatom will therefore be 

advantageously selected from 0, S and N, and preferably from O and N. 

Advantageously, it will be a piperidine, morpholine or piperazine group, and 

preferably piperazine. 

20 

25 

The same comment also applies to the groups NR19R20 and NR85R86, when 

they form heterocycles. 

Advantageously, RI does not represent a hydrogen atom. 

Advantageously, RI and/or R4 do(es) not represent a hydrogen atom. 

Even more advantageously, Rl and R4 do not represent a hydrogen atom. 

According to a particular embodiment of the invention, Rl: 

represents a hydrogen atom or a (C 1-C6)alkyl, (C:1-C10)cycloalkyl, (C3-

C10)cycloalkenyl, aryl, heteroaryl, aryl-(C1-C6)alkyl, heteroaryl-(C1-C6)alkyl 

group, 

said group being optionally substituted by one or more groups selected from a 

30 halogen atom, a (C1-C6)alkoxy, -NH2, -COOH, -CN, -OH, -NR7R8, -O-

(C1-C6)alkyl-NR7R8, benzyloxy, -C(O)O-(C1-C6)alkyl, -NH-C(O)O-
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(C1-C6)alkyl, -C(O)NH2, -C(O)NR9R10
, -S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, -

SOi-(C1-C6)alkyl, -S02NH2, -S02NR11 R12, -NR13S02R14 radical and a 

(C 1-C6)alkyl group optionally substituted by one or more halogen atoms, or 

forms, with R2 and the nitrogen atom carrying them, a 3 to 7-membered 

5 heterocycloalkyl, said heterocycloalkyl being optionally substituted by one or 

more groups selected from a halogen atom and a (C1-C6)alkyl group 

optionally substituted by one or more halogen atoms. 

Advantageously, RI represents a hydrogen atom or a (C1-C6)alkyl, aryl, 

heteroaryl, aryl-(C1-C6)alkyl, heteroaryl-(C1-C6)alkyl, (C3-C10)cycloalkyl group, 

10 said group being optionally substituted by one or more groups selected from -

NH2, -COOH, benzyloxy, aryloxy, -C(O)O((C1-C6)alkyl), -NHC(O)O((C1-

C6)alkyl). 

Also advantageously, Rl represents a (C1-C6)alkyl, aryl, aryl-(C1-C6)alkyl, 

(C3-C10)cycloalkyl group, said group being optionally substituted by one or more 

15 groups selected from -NH2, -COOH, benzyloxy, aryloxy, -C(O)O((C 1-C6)alkyl), -

NHC(O)O((C 1-C6)alkyl), and advantageously from benzyloxy and -C(O)O((C1-

C6)alkyl). 

Also advantageously, RI represents a (C1-C6)alkyl group optionally 

substituted by a -C(O)O((C1-C6)alkyl) group; an aryl group optionally substituted 

20 by a -C(O)O((C1-C6)alkyl) or benzyloxy group; an aryl-(C1-C6)alkyl group; or a 

(C3-C10)cycloalkyl group. 

25 

Even more advantageously, Rl represents a cyclohexyl, cyclopentyl, 

benzyl, -C6H4-C(O)OMe, -C6H4-0Ar (with Ar = aryl), -C6H4-0Bn, -CH2CH2-

C02Me or -CH2CHi-C02tBu group. 

Also advantageously, Rl represents a cyclohexyl, cyclopentyl or benzyl, 

and also advantageously cyclohexyl group. 

In one particular embodiment, R2 represents a hydrogen atom. 

According to a first preferred embodiment of the invention, RI represents 

a (C3-CJO)cycloalkyl or aryl-(C1-C6)alkyl group, and preferably cyclohexyl, 

30 cyclopentyl or benzyl, 
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said group being optionally substituted by one or more groups selected from a 

halogen atom, a (C1-C6)alkoxy, -NH2, -COOH, -CN, -OH, -NR7R8, -0-
7 8 (C1-C6)alkyl-NR'R , benzyloxy, aryloxy, -C(O)O-(C1-C6)alkyl, -NH-C(O)O-

(C1-C6)alkyl, -C(O)NH2, -C(O)NR9R 10
, -S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl. -

5 SOr(C1-C6)alkyl, -SO2NH2, -SO2NR11 R12, -NR13SO2R14 radical and a 

(C1-C6)alkyl group optionally substituted by one or more groups selected from a 

halogen atom, a (C 1-C6)alkoxy, -NH2, -COOH, benzyloxy, aryloxy, -C(O)O((C1-

C6)alkyl), -NHC(O)O((C1-C6)alkyl) group. 

Advantageously, RI represents a (C~-C10)cycloalkyl or aryl-(C1-C6)alkyl 

1 o group, preferably cyclohexyl, cyclopentyl or benzyl, said group being optionally 

substituted by one or more groups from a halogen atom, -OH and (C 1-C6)alkoxy. 

15 

In this case, RI advantageously represents a (C~-C10)cycloalkyl group, and 

preferably cyclohexyl, preferably unsubstituted, and R2 advantageously 

represents a hydrogen atom. 

According to a second preferred embodiment of the invention, RI forms, 

with R2 and the nitrogen atom carrying them, a 3 to 7-membered heterocycle 

optionally substituted by one or more groups selected from a halogen atom, a (C3-

C10)cycloalkyl, (C3-C 10)cycloalkenyl, aryl, heteroaryl, aryl-(C1-C6)alkyl, 

heteroaryl-(C1-C6)alkyl. heterocycloalkyl-(C1-C6)alkyl, -OH, -NH2, -C(O)OH, 

20 -C(O)NH2, -C(S)NH2, -OR50, -OC(O)R51 , -C(O)R52, -C(O)OR53, -NHC(O)R54, -

NHC(O)OR55, -SO2R56 -(C1-C6)alkyl-C(O)OR57, -NR58R59, -C(O}NR60R61 , -

C(O)N(R62}(aryl), C(O)N(R63)(heteroaryl), -C(O)NHNR64R65, -C(S)NR66R 67, -

C(S)N(R68}(aryl), -C(S)N(R69)(heteroaryl), -C(S}NHNR70R71 , -OC(O)-NR72R73, 

-(C 1-C6)alkyl-C(O)-NR74R75 , -( C 1-C6)alkyl-NR103-C( O)-OR 104, -( C 1-C6)alkyl-

25 NR76R77, -C(NOR78)-aryl radical, and a (C1-C6)alkyl group optionally substituted 

by one or more halogen atoms, 

the aryl and heteroaryl unit of said radical, when present, being optionally 

substituted by one or more groups selected from a halogen atom, a -CN, -OH, 

(C1-C6)alkyl, (C1-C6)alkoxy, -NR79R80, -(C1-C6)alkyl-NR81 R82 and -0-

30 (C1-C6)alkyl-NR83R84 group. 
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In this case the heterocycle will advantageously be 5 or 6-membered and 

preferably saturated. It will advantageously be piperazine. 

Thus, -NRIR2 will advantageously represent the following piperazine 

cycle: 

~ 
+N N-R104 

~ "h , Wlt : 

R 104 representing a hydrogen atom, a (C,-C10)cycloalkyl, (C\-C10)cycloalkenyl, 

aryl, heteroaryl, aryl-( C 1-C6)alkyl, heteroaryl-( C 1-C6)alkyl, heterocycloalkyl

( C 1-C6)alkyl, -C(O)R52, -C(O)OR53, -C(O)OH, -C(O)NH2, -C(S)NH2, -

C(O)NR60R61
, -C(S)NR66R67

, -SO2R56
, -C(O)NHNR64R65

, -C(S)NHNR70R7I 

10 radical, and a (C1-C6)alkyl group optionally substituted by one or more halogen 

atoms, 

the aryl and heteroaryl unit of said radical, when present, being optionally 

substituted with one or more groups selected from a halogen atom, a -CN, -OH, 

(C1-C6)alkoxy, -NR79R80, and -O-(C1-C6)alkyl-NR83R84 group. 

15 Advantageously, R 104 represents a (C3-C10)cycloalkyl, aryl-(C1-C6)alkyl, 

20 

heteroaryl-(C1-C6)alkyl, -C(O)R52, -C(O)OR53 , -C(O)NH2, -C(O)NR60R61 , -

SO2R
56 or -C(O)NHNR64R65 group, and preferablya represents a (C3-

s2 s, 
C 10)cycloalkyl, aryl-(C1-C6)alkyl, heteroaryl-(C1-C6)alkyl, -C(O)R , -C(O)OR -, 

-C(O)NR60R61 or -SO2R56 group. 

According to a particular embodiment of the invention, R4: 

represents a hydrogen atom or a (C1-C6)alkyl, (C,-Cw)cycloalkyl, aryl 

advantageously phenyl, or heteroaryl, advantageously thiophenyl, group, 

said group being optionally substituted by one or more groups selected from 

a halogen atom, a -C(CF_;)2OH, -CN, -NH2, -OPO_,H2, -NR17R 18, -NO2, -

25 COOH, -OH, -O-(C1-C6)alkyl-O-(C1-C6)alkyl, -O(C1-C6)alkyl-NR19R20 (with 

R 19 and R20 each representing a (C1-C6)alkyl), benzyloxy, -C(O)O

(C1-C6)alkyl, -NHC(O)O-(C1-C6)alkyl, -C(O)NH2, -C(O)NR21 R22
, -S-(C1-

C6)alkyl, -S(O)-(C1-C6)alkyl, -SO2-(C1-C6)alkyl, -SO2NH2, -SO2NR23R24, 

-NR25SO2R
26 group, a 3 to 7-membered heterocycloalkyl, aryloxy radical, a 
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(C1-C6)alkyl optionally substituted by one or more halogen atoms, and a (C1-

C6)alkoxy optionally substituted by one or more fluorine atoms, and 

said group, when it is an aryl or heteroaryl. being optionally fused to a 5 or 6-

membered heterocycle, or 

5 forms, with R3 and the carbon carrying them, a ring selected from a (C3-

C 10)cycloalkyl and a 3 to 7-membered heterocycloalkyl, said cycle being 

optionally substituted by a (C1-C6)alkyl, -C(O)-(C1-C6)alkyl, -C(O)O

(C1-C6)alkyl group. 

Advantageously, R3 represents a hydrogen atom or a methyl, and 

10 advantageously a hydrogen atom, and R4 represents a hydrogen atom or a 

(C1-C6)alkyl, aryl, advantageously phenyl, or heteroaryl, advantageously 

thiophenyl, group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -CF3, -B(OH)2, -CN, -OH, -NR17R 18 (R17 and R 18 being as 

15 defined hereinbefore), -NO2, -COOH, 3 to 7-membered heterocycloalkyl, (C1-

C6)alkyl, -S-(C1-C6)alkyl, aryloxy radical and a (C1-C6)alkoxy optionally 

substituted by one or more fluorine atoms, and 

said group, if it is an aryl or heteroaryl, being optionally fused to a 5 or 6-

membered heterocycle, or 

20 R3 and R4 form with the carbon carrymg them a ring selected from a (C3-

C10)cycloalkyl and a 3 to 7-rnembered heterocycloalkyl, said ring being optionally 

substituted by a -C(O)O((C1-C6)alkyl group). 

Also advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a hydrogen atom or an aryl, 

25 advantageously phenyl, or heteroaryl, advantageously thiophenyl group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -CF,., -B(OH)2, -CN, -OH, -NR17R 18, -NO2, -COOH, 3 to 7-

membered heterocycloalkyl, (C1-C6)alkyl, -S-(C1-C6)alkyl, aryloxy radical and a 

(C1-C6)alkoxy optionally substituted by one or more fluorine atoms, and 

30 said group being optionally fused to a 5 or 6-membered heterocycle, or 
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R3 and R4 form with the carbon carrying them a ring selected from a (C3-

C 10)cycloalkyl and a 3 to 7-membered heterocycloalkyl, advantageously a 3 to?

membered heterocycloalkyl, said ring being optionally substituted by a -

C(O)O((C1-C6)alkyl) group, 

5 R 17 and R 18 being as defined hereinbefore. 

Advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a hydrogen atom or an aryl, 

advantageously phenyl, or heteroaryl, advantageously thiophenyl group, 

said group being optionally substituted by one or more groups selected from a 
17 18 halogen atom, a -CF~, -B(OH)z, -CN, -OH, -NR R , -N02, -COOH, 3 to ?-

membered heterocycloalkyl, (C1-C6)alkyl, -S-(C1-C6)alkyl, aryloxy radical and a 

(C1-C6)alkoxy optionally substituted by one or more fluorine atoms, and 

said group being optionally fused to a 5 or 6-membered heterocycle, 

R 17 and R 18 being as defined hereinbefore. 

15 Advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a hydrogen atom; a 

heteroaryl, preferably thiophenyl, group optionally substituted by a (C1-C6)alkyl 

group; or an aryl, preferably phenyl, group optionally fused to a 5 or 6-membered 

heterocycle comprising preferably two oxygen atoms, and optionally substituted 

20 by one or more groups selected from a halogen atom and a -CN, -NR17R 18
, -N02, 

(C1-C6)alkyl, (C1-C6)alkoxy, (Cs-C6)heterocycloalkyl, -S- (C1-C6)alkyl and 

aryloxy group, or 

R3 and R4 form with the carbon carrying them a (C5-C6)cycloalkyl or 5 or 6-

membered heterocycloalkyl ring, advantageously a 5 or 6-membered 

25 heterocycloalkyl, said ring being optionally substituted by a -C(O)O((C1-C6)alkyl) 

group, 

R 17 and R 18 being as defined hereinbefore. 

Advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a hydrogen atom; or a 

30 heteroaryl, preferably thiophenyl, group optionally substituted by a (C1-C6)alkyl 

group; or an aryl, preferably phenyl, group optionally fused to a 5 or 6-membered 
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heterocycle comprising preferably two oxygen atoms, and optionally substituted 

by one or more groups selected from a halogen atom and a -CN, -NR17R 18, -NO2, 

(C1-C6)alkyl, (C1-C6)alkoxy, (Cs-C6)heterocycloalkyl, -S-(C1-C6)alkyl and 

aryloxy group, 

5 R 17 and R 18 being as defined hereinbefore. 

Even more advantageously, R4 does not represent a hydrogen atom. 

Advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom. 

Also advantageously, R3 represents a hydrogen atom or a methyl, and 

1 o advantageously a hydrogen atom, and R4 represents a thiophenyl group optionally 

substituted by a methyl, a 1,3-benzodioxolyl group or a phenyl group optionally 

substituted by one or more groups selected from a halogen atom and a -CN, -

NR17R18, preferably -NMe2 , -NO2, (C1-C6)alkyl, preferably methyl or isopropyl, 

(C1-C6)alkoxy, preferably methoxy, pyrrolidinyl, -S-(C1-C6)alkyl, preferably 

15 thiomethoxy, and phenoxy group, or 

R3 and R4 form with the carbon carrying them a ring of formula 

R 17 and R 18 being as defined hereinbefore. 

OYOtBu 

0 
Also advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a thiophenyl group optionally 

20 substituted by a methyl; a 1,3-benzodioxolyl group; or a phenyl group optionally 

substituted by one or more groups selected from a halogen atom and a -CN, -

NR17R 18, preferably -NMe2 , -NO2 , (C1-C6)alkyl, preferably methyl or isopropyl, 

(C1-C6)alkoxy, preferably methoxy, pyrrolidinyl, -S-(C1-C6)alkyl, preferably 

thiomethoxy, and phenoxy group, 

25 R7 and R8 being as defined hereinbefore. 

Also advantageously, R3 represents a hydrogen atom or a methyl, and 

advantageously a hydrogen atom, and R4 represents a thiophenyl, advantageously 

thiophen-2-yl group. 
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According to a first preferred embodiment of the invention, R3 and R4 

each represent, independently of each other, a (C1-C6)alkyl group, such as methyl. 

According to a second preferred embeodiment of the invention, R3 

represents a hydrogen atom, and R4 represents an aryl, advantageously phenyl or 

5 heteroaryl, advantageously thiophenyl, group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -C(CF.,)zOH, -CN, -NH2, -OPO.,H2, -NR17R 18, -N02, -COOH, -

OH, -O(C1-C6)aLkyl-OPO.,H2, -O-(C1-C6)aLkyl-O-(C1-C6)alkyl, -O(C1-C6)aLkyl

NR19R20, -NR81 (C1-C6)aLkyl-NR85R86, benzyloxy, -C(O)O-(C1-C6)aLkyl, 

10 NHC(O)O-(C1-C6)alkyl, -C(O)NH2, -C(O)NR21 R22
, -S-(C1-C6)alkyl, -S(O)-(C1-

C6)aLkyl, -SOz-(C1-C6)alkyl, -S02NH2, -S02NRnR24, -NR25S02R26, 3 to 7-

membered heterocycloalkyl, aryloxy radical, a (C1-C6)alkyl optionally substituted 

by one or more halogen atoms, and a (C1-C6)alkoxy optionally substituted by one 

or more fluorine atoms, and 

15 said group being optionally fused to a 5 or 6-rnembered heterocycle. 

In this case, R4 advantageously represents an aryl, advantageously phenyl, 

or heteroaryl, advantageously thiophenyl, group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -CF3 , -B(OH)2, -CN, -OH, -NR17R 18 (R17 and R 18 being as 

20 defined above), -N02, -COOH, 3 to 7-membered heterocycloalkyl, (C1-C6)alkyl, -

S-(C1-C6)alkyl, aryloxy, -O(C1-C6)alkyl-NR19R20 radical and a (C1-C6)alkoxy 

optionally substituted by one or more fluorine atoms, and 

said group being optionally fused to a 5 or 6-membered heterocycle 

R4 preferably represents an unsubstituted thiophenyl group, preferably 

25 thiophen-2-yl; or a phenyl group optionally substituted by one or more groups 

selected frorm a halogen atom and a -CF3 , -B(OH)z, -CN, -OH, -NR17R 18 group 

(R17 and R 18 being as defined above), -N02, -COOH, 3 to 7-membered 

heterocycloalkyl, (C1-C6)alkyl, -S-(C1-C6)alkyl, aryloxy, -O(C1-C6)alkyl-NR19R20 

radical and a (C1-C6)alkoxy optionally substituted by one or more f;luorine atoms, 

30 and 
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optionally fused to O or O , the bond shown as a dotted line 

representing the bond common with phenyl. 

Advantageously, R5 represents a (C1-C6)alkyl. aryl, heteroaryl, aryl-(C1-

C6)alkyl, heteroaryl-(C1-C6)alk:yl, (C~-C10)cycloalkyl-(C1-C6)alkyl, (3 to 7-

5 membered heterocycloalkyl) -(C1-C6)alkyl group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -CF3, -CN, -OH, -NR29R30, -NO2, -C(CF3)2QH, (C1-C6)alkoxy, 

aryloxy, -S-(C1-C6)alkyl, -C(O)O((C1-C6)alkyl), (C2-C6)alkynyl, aryl, heteroaryl, 

(C1-C6)alkyl-heteroaryl, 3 to 7-membered heterocycloalkyl, (3 to 7-membered 

IO heterocycloalkyl)-(C 1-C6)alkoxy radical and a (C1-C6)alkyl optionally substituted 

by one or more fluorine atoms, and 

15 

20 

the aryl or heteroaryl core of said group, when present, being optionally fused to a 

5 or 6-membered heterocycle, 

R29 and R~0 being as defined hereinbefore. 

Also advantageously, R5 represents a (C1-C6)alkyl, heteroaryl, (C3-

C1o)cycloalkyl-(C1-C6)alkyl, aryl-(C1-C6)alkyl, or aryl group, 

the aryl core of the aryl or aryl-(C1-C6)alkyl group being optionally fused to a 5 or 

6-membered heterocycle, comprising preferably two oxygen atoms, and being 

optionally substituted by one or more groups selected from a halogen atom, a -
29 ~o CF3, -CN, -OH, -NR R- , -NO2, -C(CF3)2OH, (C1-C6)alkoxy, aryloxy, -S-(C1-

C6)alkyl, -C(O)O((C1-C6)alkyl), (CrC6)alkynyl, aryl, heteroaryl, (C1-

C6)alk:ylheteroaryl, 3 to ?-membered heterocycloalkyl, (3 to 7-membered 

heterocycloalkyl)-(C1-C6)alkoxy radical, and a (C1-C6)alkyl optionally substituted 

by one or more fluorine atoms, 

25 R29 and R30 being as defined hereinbefore. 

Advantageously, R5 represents a (C1-C6)alkyl, heteroaryl, (C3-

C10)cycloalkyl-(C1-C6)alkyl, aryl-(C1-C6)alkyl, or aryl group, 

the aryl core of the aryl or aryl-(C1-C6)alkyl group being optionally fused to a 5 or 

6-membered heterocycle, comprising preferably two oxygen atoms, and being 
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optionally substituted by one or more groups selected from a halogen atom, a -
29 30 CF3, -CN, -NR R , -NO2, -C(CF3)2OH, (C1-C6)alkoxy, aryloxy, (C1-C6)alkyl, 

(CrC6)alkynyl, aryl and 5 or 6-mcmbered heterocycloalkyl group, 

R29 and R30 being as defined hereinbefore. 

5 Also advantageously, R5 represents a (C1-C6)alkyl, preferably methyl or 

isobutyl; indazolyl; phenyl-(C1-C6)alkyl, preferably benzyt cyclopropyl

( C 1-C6 )alkyl, preferably, cyclopropylmethyl; 1,3-benzodioxo lyl; 1.3-

benzodioxo lylmethyl; naphthyl; or phenyl group, said phenyl group being 

optionally substituted by one or more groups selected from a halogen atom, 

10 preferably a fluorine or chlorine atom, a -CF3, -CN, -NR29R'0, preferably -NMe2 

or -NE!i, -NO2, -C(CF3)iOH, (C1-C6)alkoxy, preferably methoxy, phenoxy, 

(C1-C6)alkyl, preferably methyl, isopropyl or tert-butyl, (CrC6)alkynyl, 

preferably -C=CH, phenyl and morpholinyl group, 

15 

R29 and R30 being as defined hereinbefore. 

Also advantageously, R5 represents a phenyl group, being optionally fused 

to a 5 or 6-membered heterocycle, comprising preferably two oxygen atoms, and 

being optionally substituted by one or more groups selected from a halogen atom, 

a -NH2, -COOH, -CN, -OH, -NO2, -B(OH)2, (C1-C6)alkoxy, -O-(C1-C6)alkyl-
r 2s NR 'R , -O-(C1-C6)alkyl-O-(C1-C6)alkyl, aryloxy, -C(O)O-(C1-C6)alkyl, 

20 (C2-C6)alkynyl, -NR29R30
, -NHC(O)O-(C1-C6)alkyl, -C(O)NH2, -C(O)NR31 R32

, -

,, 34 
S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, -SOr(C1-C6)alkyl, -SO2NH2, -SO2NR--R- , 

-NR'5SO2R'6, aryl, heteroaryl, (C1-C6)alkylheteroaryl, 3 to 7-membered 

heterocycloalkyl, (3 to 7-membered heterocycloalkyl)-(C 1-C6)alkoxy radical and a 

(C1-C6)alkyl group optionally substituted by one or more halogen atoms, 

25 R 29 to R 36 being as defined hereinbefore. 

Even more advantageously, R5 represents a 1,3-benzodioxolyl or phenyl 

group, said phenyl group being optionally substituted by one or more groups 

selected from a halogen atom, preferably a fluorine or chlorine atom, a -CF3, -CN, 

-NR29R30, preferably -NMe2 or -NEt2, -NO2, -C(CF3)2OH, (C1-C6)alkoxy, 

30 preferably methoxy, phenoxy, (C1-C6)alkyl, preferably methyl, isopropyl or tert

butyl, (C2-C6)alkynyl, preferably -C=CH, phenyl and morpholinyl group, 
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R 29 and R~0 being as defined hereinbefore. 

Also advantageously, R6 represents a -CH2Hal or -C=CR12 group, with 

Hal and R 12 as defined hereinbefore. 

Even more advantageously, R6 is selected from -CH2Cl, -CH2Br, -CH2F, -

5 C=CH, -C=CMe and -C=CPh, and advantageously R6 is selected from -CH2Cl 

and -C=CH. 

In one particular embodiment, R6 represents the -CH2Cl group. 

In another particular embodiment, R6 represents the -C=CH group. 

In one particular embodiment, the compounds according to the invention 

IO will be selected from the compounds of formula (I) for which RI represents a 

cyclohexyl, R2 and R3 represent a hydrogen atom, R4 represents a thiophenyl, R6 

represents a -CH2Cl or -C=CH group and R5 represents a phenyl group, said 

phenyl group being optionally fused to a 5 or 6-membered heterocycle, 

comprising preferably two oxygen atoms, and being optionally substituted by one 

15 or more groups selected from a halogen atom, a-NH2, -COOH, -CN, -OH, -NO2, 

-B(OH)z, (C1-C6)alkoxy, -O-(C1-C6)alkyl-NR27R28
, -O-(C1-C6)alkyl-O-(C1-

C6)alkyl, aryloxy, -C(O)O-(C1-C6)alkyl, (C2-C6)alkynyl, -NR29R30, -NHC(O)O

(C1-C6)alkyl, -C(O)NH2, -C(O)NR31 R32, -S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, -

SO2-(C1-C6)alkyl, -SO2NH2, -SO2NR33R34, -NR35SO2R36, aryl, heteroaryl, (C1-

20 C6)alkylheteroaryl, 3 to 7-membered heterocycloalkyl, (3 to 7-membered 

heterocycloalkyl)-(C1-C6)alkoxy radical and a (C1-C6)alkyl group optionally 

substituted by one or more halogen atoms, 

R 29 to R 36 being as defined hereinbefore. 

In another particular embodiment, the compounds according to the 

25 invention will be selected from the compounds of formula (I) for which RI 

represents a cyclohexyl, R2 and R3 represent a hydrogen atom, R4 represents a 

thiophenyl, R6 represents a -CH2Cl or -C=CH group and R5 represents a 1,3-

benzodioxo lyl or phenyl group, said phenyl group being optionally substituted by 

one or more groups selected from a halogen atom, preferably a fluorine or 

30 chlorine atom, a -CF3, -CN, -NR29R30, preferably -NMe2 or -NEt2, -NO2, -

C(CF3)zOH, (C1-C6)alkoxy, preferably methoxy, phenoxy, (C1-C6)alkyl, 
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preferably methyl, isopropyl or tert-butyl, (CrC6)alkynyl, preferably -C=CH, 

phenyl and morpholinyl group, 

R29 and K~0 being as defined hereinbefore. 

In one particular embodiment, the compound of the invention is selected 

5 from the molecules cited hereinbefore of number 1, 2, 4-6, 8-157, and also 185-

206. 

The invention will be better understood on reading the following 

examples, these examples serving merely to illustrate the invention. 

10 EXAMPLES 

Compounds Nos. 3 and 158 to 184 are sold by Asinex. 

EXAMPLE 1 : Synthesis of the compounds of the invention by an Ugi 

15 reaction 

The compounds of formula (I) for which R2 = H can be prepared via the 

multicomponent reaction known as the Ugi reaction (U-4MCRs) as described in 

reaction scheme II. 

0 
NH2 Jl U-4MCRs 
~5 + HO R6 

Compound of general formula (I) 

20 

Reaction scheme II 

The reaction conventionally uses four chemical reagents which are an isonitrile 

(RI-NC), an aldehyde or a ketone (R3-CO-R4), an amine (R5-NH2) and a 

carboxylic acid (R6-COOH), but can also use three chemical reagents, one of the 

25 reagents then being bifunctionalised. Each of the reagents can be commercially 

available or be prepared beforehand by methods known to a person skilled in the 

art. The product obtained is in the form of a racemic mixture. The groups RI, R3, 

R4, R5 and R6 can be aliphatic, aromatic and also functionalised by any 

additional synthesis steps. The functions RI and COR6 can be protective groups 
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which can be cleaved using suitable synthesis methods or else reactive functions 

which can give rise to additional synthesis steps. 

Experimental part: 

General method E: 

The amine R5-NH2 (I eq.) was added to a millimolar aldehyde or ketone 

R3-CO-R4 (I eq) solution in methanol. The solution was stirred at ambient 

temperature for 0.5 hours. After the addition of carboxylic acid R6-COOH ( 1 eq) 

the reaction medium was stirred for IO minutes. The isonitrile RI-NC (1 eq) was 

then added. The reaction medium was stirred for 2 hours. Once it had reacted, the 

1 o reaction medium was concentrated then taken up in dichloromethane. The organic 

phase, in accordance with the nature of the groups RI, R3, R4, R5 and R6, was 

washed with a IM HCl aqueous solution, a IM NaHCO3 aqueous solution and 

with water. After drying on MgSO4 and filtration, the solvent was evaporated to 

recover the crude product either in the form of a solid or in the form of an oil. The 

15 solid was washed with a little organic solvent (usually diisopropyl ether, also 

pentane or diethyl ether). If necessary, the solid can be recrystallised, or purified 

on silica gel. If there is no precipitation, the oil is also purified on silica gel. 

Svnthesis of Example 1 Propynoic acid (benzylcarbamoylthiophen-2-yl

methyl)-(3-trifluoromethylphenyl)amide. 

20 Example 1 was obtained in the form of a white solid using general method E. 

Yield= 50 %: C23H11F3N2O2S: MS [M+H] = 443; [M+Na] = 465. 

NMR H 1 (CDCb, 300): o = 2.89 (s, lH, =CH); 4.50 (AB, lH, J = 15.0 6.1 Hz, 

CH2); 4.57 (AB, IH, J = 15.0 5.7 Hz, CH2); 6.25 (s, lH, CH); 6.29 (br, IH, NH); 

6.90 (dd, IH, J = 5.I 3.6 Hz, CH); 6.97 (dl, IH, J = 2.7 Hz, CH); 7.25-7.47 (m, 

25 8H, CH); 7.51 (d, lH, J = 8.4 Hz, CH); 7.59 (d, IH, J = 7.5 Hz, CH). 

Svnthesis of Example ]: Propynoic acid ( cyclohexylcarbamoylthiophen-2-

yl-methyl)-( 4-trifluoromethylphenyl)amide. 

Example 2 was obtained in the form of a white solid using general method E. 

Yield= 55 %; C22H21F3N2O2S; MS [M+H] = 435; [M+Na] = 457. 

30 NMR H 1 (CDCb, 300): o = 1.10-1.24 (m, 3H, CH2); 1.26-1.46 (m, 2H, CH2); 

1.55-1.77 (m, 3H, CH2); l.86-2.01 (m, 2H, CH2); 2.88 (s, lH, =CH); 3.75-3.90 
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(m, lH, CH-NH); 5.84 (dl, lH, J = 5.1 Hz, NH); 6.23 (s, lH, CH); 6.91 (dd, IH, J 

= 5.4 3.6 Hz, CH); 6.97 (d, IH, J = 2.7 Hz, CH); 7.29 (d, IH, J = 5.4 Hz, CH); 

7.38 (d, 2H, .J = 8.1 Hz, CH); 7.54 (d, 2H, J = 8.1 Hz, CH). 

Svnthesis o{Example 3: Propynoic acid (cyclohcxylcarbamoylthiophen-2-

5 yl-rnethyl)-(3-trifluoromethylphenyl)amide. 

Example 3 was obtained in the form of a white solid using general method E. 

Yield= 47 %; C22H21F3N2O2S; MS [M+H] = 435; [M+Na] = 457. 

NMR H1 (CDCh, 300): o = 1.10-1.24 (m, 3H, CH2); 1.27-1.46 (m, 2H, CH2); 

1.60-1.78 (m, 3H, CH2); 1.87-2.02 (m, 2H, CH2); 2.87 (s, IH, =CH); 3.75-3.90 

10 (m, lH, CH-NH); 5.84 (d, lH, J = 7.8 Hz, NH); 6.25 (s, IH, CH); 6.90 (dd, IH, J 

= 5.1 3.6 Hz, CH); 6.96 (d, lH, J = 2.7 Hz, CH); 7.29 (dd, IH, J = 4.8 1.2 Hz, 

CH); 7.39-7.46 (m, 2H, CH); 7.53 (d, 2H, J = 7.8 Hz, CH); 7.57 (d, 2H, J = 8.4 

Hz, CH). 

Svnthesis o( Example 4: Propynoic acid (benzylcarbamoylthiophen-2-yl-

l 5 methyl)-( 4-trifluoromethylphenyl )amide. 

Example 4 was obtained in the form of a white solid using general method E. 

Yield= 63 %; C23HnF_~N2O2S; MS [M+H] = 443; [M+Na] = 465. 

NMR H 1 (CDCh, 300): o = 2.89 (s, IH, =CH); 4.50 (AB, IH, J = 15 5.7 Hz, 

CH2); 4.57 (AB, lH, J = 15 5.7 Hz, CH2); 6.23 (s, IH, CH); 6.28 (br, IH, NH); 

20 6.90 (dd, IH, J = 5.I 3.6 Hz, CH); 6.98 (d, IH, J = 3.0 Hz, CH); 7.26-7.41 (m, 

8H, CH); 7.55 (d, 2H, J = 8.1 Hz, CH). 

Svnthesis o{Example 5: Propynoic acid (phenylcarbamoylthiophen-2-yl

methyl)-(3-trifluoromethylphenyl)amide. 

Example 5 was obtained in the form of lightly coloured oil using general method 

25 E. 

Yield= 11 %; C2sH1sF3N2O2S; MS [M+H] = 429; [M+Na] = 451. 

NMR H 1 (CDCh, 300): o = 2.91 (s, IH, =CH); 6.46 (s, lH, CH); 6.94 (dd, lH, J 

= 4.8 3.6 Hz, CH); 7.05 (d, lH, J = 3.0 Hz, CH); 7.16 (t, IH, J = 7.5 Hz, CH); 

7.31-7.62 (m, 9H, CH); 7.84 (s, IH, NH) 

30 Svnthesis of Example 6: Propynoic acid (phenylcarbamoylthiophen-2-yl-

methyl)-( 4-trifluoromethylphenyl)amide. 
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Example 6 was obtained in the form of lightly coloured oil using general method 

E. 

Yield= 8 %; C2sH1sF~N2O2S; MS [M+H] = 429; [M+Na] = 451. 

NMR H 1 (CDCb, 300): o = 2.90 (s, lH, =CH): 6.48 (s, IH, CH); 6.93 (dd, lH, J 

5 = 5.1 3.6 Hz, CH); 7.04 (d, IH, J = 3.3 Hz, CH); 7.16 (t, IH, J = 7.5 Hz, CH); 

7.30-7.42 (m, 5H, CH); 7.49-7.58 (m, 4H, CH); 7.97 (s, lH, NH) 

Svnthesis of Example 8: Propynoic acid (benzylcarbamoylthiophen-2-yl

methyl)-( (S)-1-phenylethyl)amide. 

Example 8 was obtained in the form of a white solid using general method E. 

10 Yield= 9 %; C24H22N2O2S; MS [M+H] = 403; [M+Na] = 425. 

NMR H 1 (CDCh, 300): o = 1.54 (d, 3H, J = 7.2 Hz, CH), 3.24 (s, IH, =CH), 4.14 

(dd, IH, J = 15.0 5.1 Hz, CH), 4.52 (dd, lH, J = 15.0 6.6 Hz, CH), 4.92 (s, lH, 

CH), 5.91-6.01 (m, 2H, CH-CH3+NH), 6.95 (dd, lH, J = 5.l 3.6 Hz, CH), 6.96 

(d, lH. J = 3.3 Hz, CH), 7.17-7.47 (m, 9H, CH), 7.55-7.60 (m, 2H, CH). 

15 Svnthesis of Example 9: Propynoic acid (benzylcarbamoylthiophen-2-yl-

methyl)-( (R)-1-phenylethyl )amide. 

Example 9 was obtained in the form of a white solid using general method E. 

Yield= 33 %; C24H22N2O2S; MS [M+H] = 403; [M+Na] = 425. 

NMR H 1 (CDCb, 300): o = 1.86 (d, 3H, J = 6.9 Hz, CH), 3.25 (s, IH, =CH), 4.28 

20 (dd, lH, J = 15.0 5.1 Hz, CH), 4.62 (dd, lH, J = 15.0 6.6 Hz, CH), 4.84 (s, lH, 

CH), 5.92 (q, lH, J = 7.2 Hz, CH), 6.21-6.26 (m, 2H, CH-CH3+NH), 6.62 (dd, 

lH, J = 5.1 3.6 Hz, CH), 7.11 (dd, lH,J= 5.1 1.2 Hz, CH), 7.20-7.33 (m, IOH, 

CH). 

Svnthesis of Example 10: 3-Phenylpropynoic acid (cyclohexylcarbamoyl 

25 thiophen-2-yl-methyl)-( 4-trifluoromethylphenyl)amide. 

Example 10 was obtained in the form of a white solid using general method E. 

Yield= 49 %; C28H2sF3N2O2S; MS [M+H] = 511; [M+Na] = 533. 

NMR H 1 (CDCh, 300): 8 = 1.10-1.28 (m, 3H, CH2); 1.29-1.47 (m, 2H, CH2); 

1.53-1.77 (m, 3H, CH2); 1.85-2.03 (m, 2H, CH2); 3.77-3.93 (m, lH, CH-NH); 

30 5.91-6.06 (1, lH, NH); 6.34 (s, lH, CH); 6.91 (dd, lH, J = 5.2 3.6 Hz, CH); 6.96-
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7.07 (m, 3H, CH); 7.16-7.49 (m, 4H, CH); 7.44 (d, 2H, J = 8.2 Hz, CH), 7.58 (d, 

2H, J = 8.2 Hz, CH). 

Svnthesis of Example 11: 3-Phenylpropynoic acid 

(benzylcarbamoylthiophen-2-yl-methyl)-(3-trifluoromethylphenyl)amide. 

5 Example 11 was obtained in the form of a white solid using general method E. 

Yield= 53 %; C29H21F3N2O2S; MS [M+H] = 519; [M+Na] = 541. 

NMR H 1 (CDCh, 300): 8 = 4.51 (AB, lH, J = 14.6 5.5 Hz, CH2); 4.58 (AB, 1H, J 

= 14.6 5.5 Hz, CH2); 6.35 (s, lH, CH); 6.41-6.54 (l, lH, NH); 6.90 (t, 2H, J = 4.3 

Hz, CH), 6.98-7.14 (m, 3H, CH); 7.17-7.69 (m, 13H, CH). 

Io Svnthesis o( Example 12: Propynoic acid ( cyclohexylcarbamoylthiophen-

2-yl-methyl)isobutylamide. 

Example 12 was obtained in the form of a white solid using general method E. 

Yield= 7 %; C19H26N2O2S; MS [M+H] = 347; [M+Na] = 369. 

NMR H 1 (CDCb, 300): 8 = 0.84 (d, 3H, J = 6.6 Hz, CH_,), 0.87 (d, 3H, J = 6.7 

15 Hz, CH_:\), 1.06-1.26 (m, 3H, CH2); 1.26-1.44 (m, 2H, CH2t 1.59-1.77 (m, 3H, 

CH2); 1.77-1.99 (m, 3H, CH+CH2); 3.18 (s, IH, =CH), 3.29 (AB, lH, J = 14.6 

6.5 Hz, CH2); 3.49 (AB, lH, J = 14.5 8.4 Hz, CH2), 3.69-3.87 (m, IH, CH-NH); 

5.83 (s, lH, CH); 6.27-6.38 (l, lH, NH), 7.02, (dd, IH, J = 5.1 3.6 Hz, CH); 7.18 

(d, lH, J = 2.9 Hz, CH), 7.39 (d, lH, J = 4.3 Hz, CH). 

20 Svnthesis of Example 13: 3-Phenylpropynoic acid (cyclohexylcarbamoyl 

thiophen-2-yl-methyl)-(3-trifluoromethylphenyl)amide. 

Example 13 was obtained in the form of a white solid using general method E. 

Yield= 37 %; C2gH2sF3N2O2S; MS [M+H] = 511; [M+Na] = 533. 

NMR H 1 (CDCh, 300): 8 = 1.08-1.30 (m, 3H, CH2); 1.30-1.49 (m, 2H, CH2); 

25 1.54-1.78 (m, 3H, CH2); 1.86-2.05 (m, 2H, CH2); 3.77-3.94 (m, lH, CH-NH); 

5.90-6.07 (1, lH, NH); 6.34 (s, lH, CH); 6.91 (dd, lH, J = 5.0 3.7 Hz, CH); 6.97-

7.13 (m, 3H, CH); 7.17-7.39 (m, 4H, CH); 7.40-7.53 (m, 2H, CH); 7.53-7.65 (m, 

2H, CH). 

Svnthesis of Example 14: 3-Phenylpropynoic acid ( cyclohexylcarbamoyl 

30 thiophen-2-yl-methyl)isobutylamide. 

Example 14 was obtained in the form of a white solid using general method E. 
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Yield= 28 %; C2sR~oN2O2S; MS [M+H] = 423; [M+Na] = 445. 

NMR HI (CDCb, 300): o = 0.88 (d, 3H, J = 6.8 Hz, CH3), 0.91 (d, 3H, J = 6.8 

Hz, CH3), 1.07-1.27 (m, 3H, CH2); 1.27-1.45 (m, 2H, CH2); 1.51-1.75 (m, 3H, 

CH2); 1.83-1.99 (m, 3H, CH+CH2); 3.36 (AB, lH, J = 14.6 6.6 Hz, CH2); 3.56 

5 (AB, lH, .J = 14.6 8.5 Hz, CH2), 3.71-3.88 (m, lH, CH-NH); 5.94 (s, IH, CH); 

6.45 (dl, lH, J = 6.3 Hz, NH); 7.02 (dd, lH, J = 5.1 3.5 Hz, CH); 7.21 (d, lH, J = 

2.8 Hz, CH), 7.32-7.48 (m, 4H, CH); 7.50-7.59 (m, 2H, CH). 

Svnthesis of Example 15: 3-Phenylpropynoic acid ( cyclohexylcarbamoyl 

thiophen-2-yl-methyl)cyclopropylmethylamide. 

10 Example 15 was obtained in the form of a white solid using general method E. 

Yield= 30 %; C2sH2sN2O2S; MS [M+H] = 421; [M+Na] = 443. 

NMR HI (CDCh, 300): o = 0.07-0.22 (m, IH, CH2); 0.26-0.56 (m, 3H, CH2), 

0.90-1.08 (m, lH, CH), 1.09-1.28 (m, 3H, CH2); 1.28-1.47 (m, 2H, CH2); 1.52-

1.75 (m, 3H, CH2); 1.82-1.99 (m, 2H, CH2); 3.52 (AB, lH, J = 15.2 6.6 Hz, CH2); 

15 3.62 (AB, lH, J = 15.3 7.4 Hz, CH2), 3.73-3.92 (m, lH, CH-NH); 6.18 (s, lH, 

CH); 6.40 (dl, lH, J = 7.0 Hz, NH); 7.02 (dd, lH, J = 5.0 3.6 Hz, CH); 7.24 (d, 

lH, J = 3.1 Hz, CH), 7.31-7.49 (m, 4H, CH); 7.49-7.59 (m, 2H, CH). 

Svnthesis ofExample 16: Propynoic acid (benzylcarbamoylthiophen-2-yl

methyl)iso butylamide. 

20 Example 16 was obtained in the form of a white solid using general method E. 

Yield= 39 %; C 20H22N2O2S; MS [M+H] = 355; [M+Na] = 377. 

NMR HI (CDCb, 300): o = 0.80 (d, 3H, J = 6.6 Hz, CH3), 0.90 (d, 3H, J = 6.6 

Hz, CH_~), 1.69-1.91 (m, lH, CH); 3.18 (s, lH, =CH), 3.38 (AB, lH, J = 14.6 6.8 

Hz, CH2); 3.53 (AB, lH, J = 14.7 8.2 Hz, CH2), 4.38 (AB, lH, J = 15.0 5.44 Hz, 

25 CH2); 4.55 (AB, lH, J = 15.0 6.2 Hz, CH2), 5.74 (s, lH, CH); 6.53-6.66 (1, lH, 

NH), 7.00, (dd, lH, J = 5.2 3.6 Hz, CH); 7.15-7.41 (m, 7H, CH). 

Svnthesis of Example 17: Propynoic acid ( cyclohexylcarbamoylthiophen-

2-yl-methyl )cyclopropylmethylamide. 

Example 17 was obtained in the form of a white solid using general method E. 

30 Yield= 48 %; C19H24N2O2S; MS [M+H] = 345; [M+Na] = 367. 
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NMR H 1 (CDCb, 300): 8 = 0.03-0.15 (m, lH, CH2); 0.18-0.53 (m, 3H, CH2), 

0.85-1.01 (m, lH, CH), 1.06-1.25 (m, 3H, CH2); 1.25-1.44 (m, 2H, CH2); 1.50-

1.75 (m, 3H, CH2); 1.79-2.01 (m, 2H, CH2); 3.16 (s, lH, =CH), 3.45 (AB, IH, J = 

15.4 6.8 Hz, CH2); 3.54 (AB, lH, J = 15.4 7.5 Hz, CH2), 3.69-3.85 (m, lH, CH-

5 NH); 6.06 (s, lH, CH); 6.19-6.34 (1, lH, NH); 7.01 (dd, lH, J = 5.1 3.6 Hz, CH); 

7.18-7.22 (m, lH, CH); 7.36 (dd, lH,J= 5.11.2 Hz, CH). 

Svnthesis of Example 18: Propynoic acid (benzylcarbamoylthiophen-2-yl

methyl)cyclopropylmethylamide. 

Example 18 was obtained in the form of a white solid using general method E. 

10 Yield= 26 %; C20H20N202S; MS [M+H] = 353; [M+Na] = 375. 

NMR H 1 (CDCb, 300): 8 = 0.03-0.14 (m, lH, CH2); 0.23-0.52 (m, 3H, CH2), 

0.83-0.99 (m, lH, CH), 3.13 (s, lH, =CH), 3.50 (AB, lH, J = 15.3 6.7 Hz, CH2); 

3.58 (AB, lH, J = 15.3 7.5 Hz, CH2), 4.43 (AB, IH, J = 15.0 5.6 Hz, CH2); 4.53 

(AB, lH, J = 14.8 5.6 Hz, CH2), 6.04 (s, IH, CH); 6.53-6.68 (1, lH, NH); 7.01 

15 (dd, lH, J = 5.2 3.6 Hz, CH); 7.12-7.43 (m, 7H, CH). 

Svnthesis of Example 19: Propynoic acid [cyclohexylcarbamoyl-(5-

methylthiophen-2-yl)-methyl]-(3-trifluoromethylphenyl)amide. 

Example 19 was obtained in the form of a white solid using general method E. 

Yield= 16 %; CnHnF3N202S; MS [M+H] = 449. 

20 NMR H 1 (CDCb, 300): 8 = 1.03-1.27 (rn, 3H, CH2); 1.27-1.47 (m, 2H, CH2); 

1.52-1.80 (m, 3H, CH2); 1.82-2.02 (m, 2H, CH2); 2.39 (s, 3H, CH3); 2.85 (s, lH, 

=CH); 3.72-3.93 (rn, IH, CH-NH); 5.81 (dl, 1H, J = 7.1 Hz, NH); 6.10 (s, lH, 

CH); 6.53 (dd, lH, J = 3.5 1.0 Hz, CH); 7.71 (d, lH, J = 3.4 Hz, CH), 7.37-7.47 

(m, 2H, CH); 7.51-7.63 (m, 2H, CH). 

25 Svnthesis o(Example ]0: But-2-ynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methy 1)-( 3-trifluoromethylphenyl )amide. 

Example 20 was obtained in the form of a white solid using general method E. 

Yield= 51 %; CnHnF3N202S; MS [M+H] = 349; [M+Na] = 371. 

NMR H 1 (CDCb, 300): 8 = 1.04-1.27 (rn, 3H, CH2); 1.27-1.48 (m, 2H, CH2); 

30 1.55-1.76 (m, 6H, CH_~+CH2); 1.84-2.01 (m, 2H, CH2); 3.75-3.91 (m, lH, CH

NH); 5.93 (dl, lH, J = 6.8 Hz, NH); 6.26 (s, lH, CH); 6.88 (dd, lH, J = 5.1 3.8 
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Hz, CH); 6.96 (d, lH, J = 3.3 Hz, CH), 7.25 (dd, IH, J = 5.2 1.0 Hz, CH); 7.35-

7.43 (m, 2H, CH); 7.44-7.57 (m, 2H, CH). 

Svnthesis o( Example 21: Propynoic acid [benzylcarbamoyl-(5-

methylthiophen-2-yl)-methyl]-(3-trifluoromethylphenyl)amide. 

5 Example 21 was obtained in the form of a white solid using general method E. 

Yield= 5 %; C24H29F_,N2O2S; MS [M+Na] = 479. 

NMR H 1 (CDCh, 300): 8 = 2.38 (s, 3H, CH3); 2.86 (s, lH, =CH); 4.48 (AB, IH, J 

= 15.2 5.4 Hz, CH2); 4.55 (AB, IH, J = 14.7 5.8 Hz, CH2), 6.20-6.34 (m, IH, 

NH); 6.46-6.59 (m, IH, CH); 6.73 (d, IH, J = 3.1 Hz, CH), 7.22-7.39 (m, 5H, 

10 CH), 7.39-7.66 (m, 4H, CH). 

Svnthesis o( Example 22: But-2-ynoic acid (benzylcarbamoylthiophen-2-

yl-methyl)-(3-trifluoromethylphenyl)amide. 

Example 22 was obtained in the form of a white solid using general method E. 

Yield= 65 %; C24H19F_~N2O2S; MS [M+H] = 457; [M+Na] = 479. 

15 NMR H 1 (CDCb, 300): 8 = 1.71 (s, 3H, CH3); 4.48 (AB, IH, J = 14.9 4.9 Hz, 

CH2); 4.56 (AB, lH, J = 14.5 5.5 Hz, CH2), 6.25 (s, IH, CH); 6.31-6.46 (1, IH, 

NH); 6.88 (dd, lH, J = 5.1 3.6 Hz, CH); 6.93-7.01 (], lH, CH); 7.25-7.60 (m, 

l0H, CH). 

Svnthesis of Example 23: 2-(Benzylpropynoylamino )-4,4-

20 dimethylpentanoic acid cyclohexylamide. 

Example 23 was obtained in the form of a white solid using general method E. 

Yield= 68 %; CnH.nN2O2; MS [M+H] = 369; [M+Na] = 391. 

NMR H 1 (CDCh, 300): 8 = 0.82 (s, 9H, CH3), 1.00-1.87 (rn, lOH, CH2), 1.28 (dd, 

IH, J = 14.I 3.6 Hz, CH2), 2.20 (dd, lH, J = 13.9 8.8 Hz, CH2), 3.12 (s, IH, 

25 =CH), 3.42-3.59 (m, IH, CH), 4.73 (dd, IH, J = 9.0 3.6 Hz, CH), 4.82 (sys AB, 

IH, J = 16.5 Hz, CH2), 4.89 (sys AB, lH, J = 16.5 Hz, CH2), 6.29 (dl, lH, J = 

7.8 Hz, NH), 7.20-7.37 (m, 5H, CH). 

Svnthesis of Example 24: 2-(Benzylpropynoylamino )-4,4-

dimethylpentanoic acid benzylamide. 

30 Example 24 was obtained in the form of a white solid using general method E. 

Yield= 33 %; C24H2sN2O2; MS [M+H] = 377; [M+Na] = 399. 
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NMR H 1 (CDCb, 300): o = 0.83 (s, 9H, CH_,), 1.34 (dd, IH, J = 14.1 3.6 Hz, 

CH2), 1.23 (sys dd, 1 H, J = 14.1 8.4 Hz, CH2), 3.13 (s, I H, =CH); 4.10 (sys AB, 

lH, J = 14.7 5.4 Hz, CH2), 4.33 (sys AB, IH, J = 14.7 6.3 Hz, CH2), 4.79-4.95 

(m, 3H, CH2+CH), 6.78 (tl, lH,J= 5.4 Hz, NH), 7.10-7.35 (m, IOH, CH). 

5 Svnthesis of Example 25: l-[Propynoyl-(4-trifluoromethylphenyl) 

amino ]cyclohexane carboxylic acid cyclohexylamide. 

Cyclohexanecarbaldehyde, 4-trifluoromethylphenylamine, propargylic acid and 

isocyanocyclohexane were reacted as described in general method E. Compound 

25 was obtained in the form of a yellow oil. 

10 Yield= 50 %; CnH21F_,N2O2; MS [M+H] = 421 

NMR H 1 (CDCl_,, 300): o = 1.15-1.78 (m, 16H); 1.95-2.04 (m, 2H); 2.25-2.29 

(m, 2H); 2.77 (s, IH); 3.17 (s, lH); 3.75-3.91 (m, lH); 6.26 (d, J = 7.8 Hz, lH) 

; 7.58 (d, J = 8.4 Hz, 2H); 7.66 (d, J = 8.4 Hz, 2 H). 

Svnthesis of Example :!6: l-[Propynoyl-(3-trifluoromethylphenyl) 

15 amino]cyclohexane carboxylic acid cyclohexylamide. 

Cyclohcxanccarbaldchydc, 3-trifluoromcthylphcnylaminc, propargylic acid and 

isocyanocyclohexane were reacted as described in general method E. The 

compound from Example 26 was obtained in the form of a white solid. 

Yield= 28 %; CnH21F_,N2O2; MS [M+H] = 421. 

20 NMR H 1 (CDCh, 300): 8 = 1.19-1.78 (m, 16H); 1.95-2.00 (m, 2H); 2.15-2.39 

(m, 2H); 2.77 (s, IH); 2.76 (s, IH); 3.78-3.92 (m, lH); 6.24 (d, J = 7.8 Hz, IH) 

; 7.52 (t, J = 7.8 Hz, lH); 7.63-7.69 (m, 2 H); 7.72 (s, lH). 

Svnthesis of Example :! 7: Propynoic acid ( cyclohexylcarbamoylthiophen-

2-yl-methyl )-( 3-nitropheny 1 )amide. 

25 Example 27 was obtained in the form of a brown solid using general method E. 

Yield= 63 %; C21H21N~O4S; MS [M+H] = 412; [M+Na] = 434. 

Svnthesis ofExample :!8: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-( 4-[ 1,2,3]thiadiazol-4-yl-phenyl)amide. 

Example 28 was obtained in the form of a brown foam using general method E. 

30 Yield= 63 %; CnH22N4O2S2; MS [M+H] = 451; [M+Na] = 473. 
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Svnthesis of Example ]9: Propynoic acid ( cyclohexylcarbamoylthiophen-

2-yl-methyl)-[ 4-(2,2,2-trifluoro-l-hydroxy-l-trifluoromethylethyl )phenyl]amide. 

Example 29 was obtained in the form of an orange foam using general method E. 

Yield= 27 %; C24H22N4F6O2S; MS [M+H] = 533; [M+Na] = 555. 

5 Svnthesis ofExample 30: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-( 4-hydroxyphenyl)amide. 

Example 30 was obtained in the form of a white solid using general method E. 

Yield= 27 %; C21 H22N2O.,S; MS [M+H] = 383; [M+Na] = 405. 

Svnthesis of Example 31: Propynoic acid (3-cyanophenyl)(cyclohexyl 

1 o carbamoylthiophen-2-yl-methyl)amide. 

Example 31 was obtained in the form of a brown oil using general method E. 

Yield= 90 %; C22H21N3O2S; MS [M+H] = 392; [M+Na] = 414. 

Svnthesis of Example 3]: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-( 4-diethylaminophenyl)amide. 

15 Example 32 was obtained in the form of a brown foam using general method E. 

Yield= 44 %; C2sH.,1N.,O2S; MS [M+H] = 438. 

Svnthesis of Example 33: Propynoic acid (2-chlorophenyl)(cyclohexyl 

carbamoylthiophen-2-yl-methyl)amide. 

Example 33 was obtained in the form of a red oil using general method E. 

20 Yield= 26 %; C21 H21ClN2O2S; MS [M+H] = 401. 

Svnthesis of Example 34: Propynoic acid ( cyclohexylcarbamoylthiophen-

2-yl-methyl)-(2-methylsulphanylphenyl)amide. 

Example 34 was obtained in the form of a brown oil using general method E. 

Yield= 22 %; C22H24N2O2S2; MS [M+H] = 413. 

25 Svnthesis of Example 35: Propynoic acid ( cyclohexylcarbamoylthiophen-

2-yl-methyl)-(2-phenoxyphenyl)amide. 

Example 35 was obtained in the form of a brown oil using general method E. 

Yield= 25 %; C27H26N2O.,S; MS [M+H] = 459; [M+Na] = 481. 

Svnthesis of Example 36: Propynoic acid benzo[l,3]dioxol-5-yl-

30 ( cyclohexyl carbamoylthiophen-2-yl-methyl)amide. 

Example 36 was obtained in the form of a brown oil using general method E. 
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Yield= 61 %; MS [M+H] = 411; [M+Na] = 433. 

Svnthesis o( Example 37: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-(3,4-difluorophenyl)amide. 

Example 37 was obtained in the form of a white solid using general method E. 

5 Yield= 71 %; C21 H20F2N2O2S; MS [M+H] = 403; [M+Na] = 425. 

Svnthesis of Example 38: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-[3-(2-methylpyrimidin-4-yl)-phenyl]amide. 

Example 38 was obtained in the form of a red foam using general method E. 

Yield= 65 %; C26H26N4O2S; MS [M+H] = 459. 

10 Svnthesis of Example 39: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl )-(3-methy lsulphanylpheny l)amide. 

Example 39 was obtained in the form of a brown oil using general method E. 

Yield= 47 %; C22H24N2O2S2; MS [M+H] = 413. 

Svnthesis o( Example 40: Propynoic acid ( cyclohexylcarbamoylthiophen-

15 2-yl-methyl)-(2-methoxyphenyl)amide. 

Example 40 was obtained in the form of a brown oil using general method E. 

Yield= 22 %; C22H24N2O3S2; MS [M+H] = 397. 

Svnthesis of Example 41: Propynoic acid ( 4-chlorophenyl)( cyclohexyl 

carbamoylthiophen-2-yl-methyl)amide. 

20 Example 41 was obtained in the form of a white solid using general method E. 

Yield= 67 %; C21H21ClN2O2S; MS [M+H] = 401. 

Svnthesis o( Exanwle 42: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-(2-hydroxyphenyl)amide. 

Example 42 was obtained in the form of a yellow foam using general method E. 

25 Yield= 66 %; C21H22N2O3S; MS [M+H] = 383; [M+Na] = 405. 

Svnthesis of Example 43: 2-[(Cyclohexylcarbamoylthiophen-2-yl

methyl)propynoylamino ]benzoic acid methyl ester. 

Example 43 was obtained in the form of an orange oil using general method E. 

Yield= 54 %; C23H24N2O4S; MS [M+H] = 425. 

30 Svnthesis of Example 44: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-(2,6-dimethylphenyl)amide. 
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Example 44 was obtained in the form of a brown oil using general method E. 

Yield= 27 %; C23H26N2O2S; MS [M+H] = 395. 

Svnthesis of Example 45: Propynoic acid ( cyclohexylcarbamoylthiophen-

2-yl-methy 1)-p-toly lamide. 

5 Example 45 was obtained in the form of a white solid using general method E. 

Yield= 86 %; C22H24N2O2S; MS [M+H] = 381; [M+Na] = 403. 

Svnthesis of Example 46: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-(3-methoxyphenyl)amide. 

Example 46 was obtained in the form of an orange oil using general method E. 

10 Yield= 65 %; C22H24N2O3S; MS [M+H] = 397; [M+Na] = 419. 

Svnthesis o(Example 47: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-(2-trifluoromethyl-lH-benzoimidazol-5-yl)-amide. 

Example 47 was obtained in the form of a white solid using general method E. 

Yield= 83 %; CnH21F3N4O2S; MS [M+H] = 475. 

15 Svnthesis o(Example 48: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-( 4-morpholin-4-yl-phenyl)amide. 

Example 48 was obtained in the form of a white solid using general method E. 

Yield= 73 %; C25H29N_~O3S; MS [M+H] = 452; [M+Na] = 474. 

Svnthesis o(Example 49: Propynoic acid (cyclohexylcarbamoylthiophen-

20 2-yl-methyl)-(lH-indazol-5-yl)-amide. 

Example 49 was obtained in the form of a white solid using general method E. 

Yield= 84 %; C22H22N4O2S; MS [M+H] = 407. 

Svnthesis o(Example 50: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-(2,4-difluorophenyl)amide. 

25 Example 50 was obtained in the form of a white solid using general method E. 

Yield= 28 %; C21 H20F2N2O2S; MS [M+H] = 403; [M+Na] = 425. 

Svnthesis o(Example 51: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-(2,4-dimethylphenyl)amide. 

Example 51 was obtained in the form of a yellow solid using general method E. 

30 Yield= 61 %; C23H26N2O2S; MS [M+H] = 395; [M+Na] = 417. 
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Svnthesis o{Example 5.2: Propynoic acid (4-tert-butylphenyl)(cyclohexyl 

carbamoylthiophen-2-yl-methyl)amide. 

Example 52 was obtained in the form of a white solid using general method E. 

Yield= 49 %; C2sH_-,,oN2O2S; MS [M+H] = 423; [M+Na] = 445. 

Svnthesis o( Example 53: Propynoic acid (4-cyanophenyl)(cyclohexyl 

carbamoylthiophen-2-yl-methyl)amide. 

Example 53 was obtained in the form of a white solid using general method E. 

Yield= 79 %; C22H21N3O2S; MS [M+H] = 392; [M+Na] = 414. 

Svnthesis of Example 54: Propynoic acid (2-cyanophenyl)(cyclohexyl 

10 carbamoylthiophen-2-yl-methyl)amide. 

Example 54 was obtained in the form of a brown oil using general method E. 

Yield= 18 %; C22H 21 N3O2S; MS [M+H] = 392; [M+Na] = 414. 

Svnthesis o{Example 55: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-( 4-phenoxyphenyl)amide. 

l 5 Example 55 was obtained in the form of a white solid using general method E. 

Yield= 84 %; C27H26N2O3S; MS [M+H] = 459; [M+Na] = 481. 

Svnthesis o( Example 56: Propynoic acid ( cyclohexylcarbamoylthiophen-2-yl

methyl)-(3-ethynylphenyl)amide. 

Example 56 was obtained in the form of a brown foam using general method E. 

20 Yield= 59 %; C23H22N2O2S; MS [M+H] = 391; [M+Na] = 413. 

Svnthesis of Example 5 7: Propynoic acid ( cyclohexylcarbamoylthiophen-

2-yl-methyl )-( 4-isopropylpheny l)amide. 

Example 57 was obtained in the form of a yellow solid using general method E. 

Yield= 58 %; C24H2sN2O2S; MS [M+H] = 409; [M+Na] = 431. 

25 Svnthesis o( Example 58: Propynoic acid biphenyl-3-yl-

( cyclohexylcarbamoylthiophen-2-yl-methyl)amide. 

Example 58 was obtained in the form of a brown foam using general method E. 

Yield= 84 %; C27H26N2O2S; MS [M+H] = 443; [M+Na] = 465. 

Svnthesis of Example 59: Propynoic acid (cyclohexylcarbamoylthiophen-

30 2-yl-methyl)-(2-fluorophenyl)amide. 

Example 59 was obtained in the form of an orange solid using general method E. 
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Yield= 49 %; MS [M+H] = 385; [M+Na] = 407. 

Svnthesis of Example 60: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-o-tolylamide. 

Example 60 was obtained in the form of a white solid using general method E. 

5 Yield= 68 %; C22H24N2O2S; MS [M+H] = 381. 

Svnthesis of Example 61: Propynoic acid biphenyl-4-yl-

( cyclohexylcarbamoylthiophen-2-yl-methyl)amide. 

Example 61 was obtained in the form of a white solid using general method E. 

Yield= 80 %; C27H26N2O2S; MS [M+H] = 443; [M+Na] = 465. 

10 Svnthesis of Example 6]: Propynoic acid (cyclohexylcarbamoylthiophen-

2-yl-methyl)-(3-pyrimidin-5-yl-phenyl)amide. 

Example 62 was obtained in the form of an orange solid using general method E. 

Yield= 88 %; C2sH24N4O2S; MS [M+H] = 445. 

Svnthesis of Example 63: Propynoic acid (benzo[l,3]dioxol-5-yl-

15 cyclohexyl carbamoylmethyl)-(3-trifluoromethylphenyl)amide. 

Example 63 was obtained in the form of a white solid using general method E. 

Yield= 58 %; C25H23F:-N2O4; MS [M+H] = 473; [M+Na] = 495. 

Svnthesis of Example 64: Propynoic acid [ cyclohexylcarbamoyl-(3-

fluorophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

20 Example 64 was obtained in the form of a white solid using general method E. 

Yield= 26 %; C24H22F4N2O2; MS [M+H] = 447; [M+Na] = 469. 

Svnthesis of Example 65: Propynoic acid [ cyclohexylcarbamoyl-(3,4-

dimethoxyphenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 65 was obtained in the form of a white solid using general method E. 

25 Yield= 96 %; C26H21F:-N2O4; MS [M+H] = 489; [M+Na] = 411. 

Svnthesis of Example 66: Propynoic acid ( cyclohexylcarbamoyl 

phenylmethyl)-(3-trifluoromethylphenyl)amide. 

Example 66 was obtained in the form of a white solid using general method E. 

Yield= 24 %; C24H23F:-N2O2; MS [M+H] = 429; [M+Na] = 451. 

30 Svnthesis of Example 67: Propynoic acid [cyclohexylcarbamoyl-(4-

hydroxyphenyl)methyl]-(3-trifluoromethylphenyl)amide. 
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Example 67 was obtained in the form of a white solid using general method E. 

Yield= 97 %; C24HnF3N2O3; MS [M+H] = 445; [M+Na] = 467. 

Svnthesis o( Example 68: Propynoic acid [cyclohexylcarbamoyl-(4-

d i fluoromethox ypheny l )methy I]-( 3-trifluoromethylphen y l )amide. 

5 Example 68 was obtained in the form of a white solid using general method E. 

Yield= 44 %; C2sHnFsN2O3; MS [M+H] = 495; [M+Na] = 517. 

Svnthesis o( Example 69: Propynoic acid ( cyclohexylcarbamoyl-p

tolylmethyl)-(3-trifluoromethylphenyl)amide. 

Example 69 was obtained in the form of a white solid using general method E. 

10 Yield= 62 %; C2sH2sF3N2O2; MS [M+H] = 443; [M+Na] = 465. 

15 

Svnthesis of Example 70: Propynoic acid ( cyclohexylcarbamoyl-o

tolylmethyl)-(3-trifluoromethylphenyl)amide. 

Example 70 was obtained in the form of a white solid using general method E. 

Yield= 42 %; C2sH2sF3N2O2; MS [M+H] = 443; [M+Na] = 465. 

Svnthesis o( Example 71: Propynoic acid [(2-chlorophenyl)cyclohexyl-

carbamoylmethyl]-(3-trifluoromethy1phenyl)amide. 

Example 71 was obtained in the form of a white solid using general method E. 

Yield= 45 %; C24H22ClF3N2O2; MS [M+H] = 463; [M+Na] = 485. 

Svnthesis of Example 7]: Propynoic acid [ cyclohexylcarbamoyl-(2-

20 fluorophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 72 was obtained in the form of a white solid using general method E. 

Yield= 71 %; C24H22F4N2O2; MS [M+H] = 447; [M+Na] = 469. 

Svnthesis of Example 73: Propynoic acid [cyclohexylcarbamoyl-(3,4-

difluorophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

25 Example 73 was obtained in the form of a white solid using general method E. 

Yield= 35 %; C24H21FsN2O2; MS [M+H] = 465; [M+Na] = 487. 

Svnthesis of Example 74: Propynoic acid [cyclohexylcarbamoyl-(4-

fluorophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 74 was obtained in the form of a white solid using general method E. 

30 Yield= 30 %; C24H22F4N2O2; MS [M+H] = 447; [M+Na] = 469. 
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Svnthesis of Example 75: Propynoic acid [cyclohexylcarbamoyl-(4-

hydroxy-3-methoxypheny I )rnethy l]-(3-trifluorornethy 1 phenyl )amide. 

Example 75 was obtained in the form of a white solid using general method E. 

Yield= 98 %; C25H2sF3N2O4; MS [M+H] = 475; [M+Na] = 497. 

5 Svnthesis of Example 76: Propynoic acid [cyclohexylcarbamoyl-(4-

dimethylaminophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 76 was obtained in the form of a white solid using general method E. 

Yield= 53 %; C26H2gF3N3O2; MS [M+H] = 472. 

Svnthesis of Example 77: Propynoic acid [ cyclohexylcarbamoyl-(3-

1 o nitrophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 77 was obtained in the form of a white solid using general method E. 

Yield= 72 %; C24H22F3N3O4 MS [M+H] = 474. 

Svnthesis of Example 78: Propynoic acid [(2-chloro-5-trifluoromethyl 

phenyl )cyclo hexylcarbamoy lmethyl ]-( 3-trifluoromethy lphenyl)amide. 

15 Example 78 was obtained in the form of a white solid using general method E. 

Yield= 39 %; C2sH21ClF6N2O2; MS [M+H] = 531; [M+Na] = 553. 

Svnthesis of Example 79: Propynoic acid [(3-chlorophenyl) 

cyclohexylcarbamoylmethyl]-(3-trifluoromethylphenyl)amide. 

Example 79 was obtained in the form of a white solid using general method E. 

20 Yield= 50 %; C24H22ClF3N2O2; MS [M+H] = 463; [M+Na] = 485. 

Svnthesis of Example 80: Propynoic acid [cyclohexylcarbamoyl-(4-

trifluoromethoxyphenyl)methy l]-(3-trifluoromethy lphenyl )amide. 

Example 80 was obtained in the form of a white solid using general method E. 

Yield= 50 %; C2sH22F6N2O3; MS [M+H] = 513. 

25 Svnthesis of Example 81: Propynoic acid [(4-cyanophenyl)cyclohexyl 

carbamoylmethyl]-(3-trifluoromethylphenyl)amide. 

Example 81 was obtained in the form of a white solid using general method E. 

Yield= 66 %; C2sH22F3N3O2; MS [M+H] = 454; [M+Na] = 476. 

Svnthesis of Example 8]: Propynoic acid [cyclohexylcarbamoyl-(4-

30 methoxyphenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 82 was obtained in the form of a white solid using general method E. 
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Yield= 62 %; C2sH2sF~N2O_:;; MS [M+H] = 459. 

Svnthesis of Example 83: Propynoic acid [cyclohexylcarbamoyl-(4-

nitrophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 83 was obtained in the form of a white solid using general method E. 

5 Yield= 70 %; C24H22F_:;N_:;O4; MS [M+H] = 474; [M+Na] = 496. 

Svnthesis of Example 84: Propynoic acid (benzo[l,3]dioxol-4-yl

cyclohexylcarbamoylmethyl)-(3-trifluoromethylphenyl)amide. 

Example 84 was obtained in the form of a white solid using general method E. 

Yield= 33 %; C2sHnF3N2O4; MS [M+H] = 473; [M+Na] = 495. 

10 Svnthesis of Example 85: Propynoic acid [cyclohexylcarbamoyl-(2-

nitrophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 85 was obtained in the form of a white solid using general method E. 

Yield= 87 %; C24H22F_:;N_:;O4; MS [M+H] = 474; [M+Na] = 496. 

Svnthesis of Example 86: Propynoic acid [ cyclohexylcarbamoyl-(2,4-

15 dichlorophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 86 was obtained in the form of a pink solid using general method E. 

Yield= 62 %; C24H21ChF3N2O2; MS [M+H] = 497. 

Svnthesis of Example 87: Propynoic acid [(4-chloro-3-fluorophenyl) 

cyclohexylcarbamoylmethyl]-(3-trifluoromethylphenyl). 

20 Example 87 was obtained in the form of a white solid using general method E. 

Yield= 52 %; C24H21 ClF4N2O2; MS [M+H] = 481; [M+Na] = 503. 

Svnthesis of Example 88: Propynoic acid [cyclohexylcarbamoyl-(4-

methylsulphanylphenyl)methyl]-(3-trifluoromethylphenyl)arnide. 

Example 88 was obtained in the form of a white solid using general method E. 

25 Yield= 73 %; C2sH2sF3N2O2S; MS [M+H] = 475; [M+Na] = 497. 

Svnthesis of Example 89: Propynoic acid [ cyclohexylcarbamoyl-( 4-

isopropylphenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 89 was obtained in the form of a white solid using general method E. 

Yield= 32 %; C21H29F3N2O2; MS [M+H] = 471; [M+Na] = 493. 

30 Svnthesis o( Example 90: Propynoic acid [ cyclohexylcarbamoyl-(3-

phenoxyphenyl)methyl]-(3-trifluoromethylphenyl)amide. 
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Example 90 was obtained in the form of a yellow solid using general method E. 

Yield= 32 %; C~oH27F3N2O3; MS [M+H] = 521; [M+Na] = 543. 

Svnthesis of Example 91: Propynoic acid [cyclohexylcarbamoyl-(2,3-

dihydrobenzo[ 1,4 ]dioxin-6-yl )-methyl]-(3-trifluoromethylphenyl )amide. 

5 Example 91 was obtained in the form of a white solid using general method E. 

Yield= 47 %; C26H2sF3N2O4; MS [M+H] = 487; [M+Na] = 509. 

Svnthesis of Example 9]: Propynoic acid [cyclohexylcarbamoyl-(2,6-

dichlorophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 92 was obtained in the form of a yellow solid using general method E. 

10 Yield= 46 %; C24H21ChF3N2O2; MS [M+H] = 497. 

Svnthesis of Example 93: Propynoic acid [cyclohexylcarbamoyl-(2,4-

difluorophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 93 was obtained in the form of a white solid using general method E. 

Yield= 72 %; C24H21FsN2O2; MS [M+H] = 465; [M+Na] = 487. 

15 Synthesis of Example 94: Propynoic acid (cyclohexylcarbarnoyl-m-

tolylmethyl)-(3-trifluorornethylphenyl)amide. 

Example 94 was obtained in the form of a white solid using general method E. 

Yield= 26 %; C2sH2sF3N2O2; MS [M+H] = 443; [M+Na] = 465. 

Svnthesis of Example 95: Propynoic acid [(3-cyanophenyl)-cyclohexyl 

20 carbamoylmethyl]-(3-trifluoromethylphenyl)amide. 

Example 95 was obtained in the form of a pink solid using general method E. 

Yield= 89 %; C2sH22F3N3O2; MS [M+H] = 454; [M+Na] = 476. 

Svnthesis of Example 96: Propynoic acid [ cyclohexylcarbamoyl-(2-

methoxyphenyl)rnethyl]-(3-trifluoromethylphenyl)amide. 

25 Example 96 was obtained in the form of a white solid using general method E. 

Yield= 73 %; C2sH2sF3N2O3; MS [M+H] = 459; [M+Na] = 481. 

Svnthesis of Example 97: Propynoic acid [cyclohexylcarbamoyl-(3-

methoxyphenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 97 was obtained in the form of a white solid using general method E. 

30 Yield= 85 %; C25H2sF3N2O3; MS [M+H] = 459; [M+Na] = 481. 
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Svnthesis o(Example 98: Propynoic acid [cyclohexylcarbamoyl-(4-boronic 

acid-phenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 98 was obtained in the form of a yelJow solid using general method E. 

Yield= 72 %; C24H24Bf 3N2O4; MS [M+H] = 473. 

5 Svnthesis o(Example 99: Propynoic acid [cyclohexylcarbamoyl-(3-boronic 

acid-phenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 99 was obtained in the form of a yellow solid using general method E. 

Yield= 73 %; C24H24BF3N2O4; MS [M+H] = 473; [M+Na] = 495. 

Svnthesis of Example 100: Propynoic acid [ cyclohexylcarbamoyl-(2,4-

1 o dimethylphenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example I 00 was obtained in the form of a white solid using general method E. 

Yield= 82 %; C26HnF3N2O2; MS [M+H] = 457; [M+Na] = 480. 

Svnthesis of Example 1 OJ: Propynoic acid [ cyclohexylcarbamoyl-( 4-

pyrrolidin-l-yl-phenyl)methyl]-(3-trifluoromethylphenyl)amide. 

15 Example 101 was obtained in the form of a pink solid using general method E. 

Yield= 83 %; C28H30F3N3O2; MS [M+H] = 498. 

Svnthesis of Example 10]: Propynoic acid [cyclohexylcarbamoyl-(3,4-

dichlorophenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 102 was obtained in the form of a pink solid using general method E. 

20 Yield= 74 %; C24H21ChF3N2O2; MS [M+H] = 497; [M+Na] = 520. 

Svnthesis of Example 103: Propynoic acid [ cyclohexylcarbamoyl-( 4-

trifluoromethylphenyl)methyl]-(3-trifluoromethylphenyl)amide. 

Example 103 was obtained in the form of a white solid using general method E. 

Yield= 32 %; C2sH22F6N2O2; MS [M+H] = 497. 

25 Svnthesis of Example 104: Propynoic acid ( cyclohexylcarbamoylthiophen-

2-yl-methyl)-[3-( lH-tetrawl-5-yl)-phenyl]amide. 

Example 104 was obtained in the form of a pink solid using general method E. 

Yield= 90 %; C22H22N6O2S; MS [M+H] = 435. 

Svnthesis o( Example 105: Propynoic acid (lH-benzotriazol-5-yl)-

30 ( cyclohexylcarbamoylthiophen-2-yl-methyl)amide. 

Example I 05 was obtained in the form of a pink solid using general method E. 
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Yield= 74 %; C21H21NsO2S; MS [M+H] = 408; [M+Na] = 430. 

Svnthesis of Example 106: Propynoic acid [ cyclohexylcarbamoyl-(2,3-

difluorophenyl )methyl]-(3-trifluoromethylphenyl)amide. 

Example 106 was obtained in the form of a white solid using general method E. 

5 Yield= 69 %; C24H21FsN2O2; MS [M+H] = 465; [M+Na] = 487. 

Svnthesis of Example 107: 2-[(2-Bromoacetyl)-(3-trifluoromethylphenyl) 

amino ]-N-cyclohexyl-2-thiophen-2-yl-acetamide. 

Example 107 was obtained in the form of a white solid using general method E. 

Yield= 80 %; C21H22BrF3N2O2S; MS [M+H] = 503. 

10 Svnthesis o(Example 108: 2-[(2-bromoacetyl)-(4-methoxyphenyl)amino]-

N-cyclo hexyl-2-thiophen-2-yl-acetamide. 

Example 108 was obtained in the form of a white solid using general method E. 

Yield= 77 %; C21H2sBrN2O3S; MS [M+H] = 466. 

NMR H 1 (CDCb, 300): 8 = 1.10-1.25 (m, 3H, CH2), 1.25-1.45 (m, 2H, CH2), 

15 1.55-1.77 (m, 3 H, CH2), 1.85-2.07 (m, 2H, CH2), 3.65 (s, 2H, CH2), 3.78 (s, 2H, 

CH2), 3.80 (m, lH, CH), 6.02 (d, lH, J = 7.8 Hz, NH), 6.19 (s, lH, CH), 6.50-7.50 

(l, 4H, CH), 6.88 (dd, lH, J = 5.1 3.6 Hz, CH), 6.95 (m, lH, CH), 7.25 (dd, lH, J 

= 5.1 1.2 Hz, CH). 

NMR C 13 (CDCb, 300): 8 = 167.2 159,7 154.8 135.3 131.3 130.7 129.8 128.1 

20 126.2 114.3 60.4 55.4 48.8 32.7 27.5 25.4 24.7. 

Svnthesis of Example 109: 2-[(2-Chloroacetyl)-( 4-methoxyphenyl)amino ]

N-cyclohexyl-2-thiophen-2-yl-acetarnide. 

Thiophene-2-carbaldehyde, 4-methoxyphenylamine, chloroacetic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

25 I 09 was obtained in the form of a grey solid. 

30 

Yield= 38 %; C21 H2sCIN2O3S; MS [M+H] = 421 

NMR H 1 (DMSO D 6, 300): o = 0.96-1.29 (m, 5H); 1.50-1.78 (m, 5H); 3.5 -3.61 

(m, lH); 3.69 (s, 3H); 3.90 (sys AB, 2H); 6.23 (s, lH); 6.75-7.36 (m, 7H); 8.06 

(d, J = 7.8 Hz, IH) 
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Svnthesis o( Example 110: 2-[(2-Chloroacetyl)-(3-trifluoromethylphenyl) 

amino ]-N-cyclohexyl-2-thiophen-2-yl-acetamide. 

Thiophene-2-carbaldehyde, 3-trifluoromethylphenylamine, chloroacetic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

5 110 was obtained in the form of a white so lid. 

Yield = 52 %; C21H22ClF3N2O2S; MS [M+H] = 559 [M-H] = 

557. 

NMR H 1 (acetone D6, 300): o = 1.08-1.42 (m, 5H); 1.56-1.92 (m, 5H); 3.67-3.79 

(m, lH) ; 3.96 (s, 2H) ; 6.40 (s, lH) ; 6.83 (dd, J = 3.6 Hz, J = 5.1 Hz, lH), 6.91-

10 6.92 (m, lH,); 7.31-7.90 (m, 5H. 

Svnthesis of Exanwle 111: 2-[(2-Chloroacetyl)isobutylamino]-N

cyclohexyl-2-thiophen-2-yl-acetamide. 

Thiophene-2-carbaldehyde, isobutylamine, chloroacetic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

15 111 was obtained in the form of an orange solid. 

Yield= 48 %; C1sH21ClN2O2S; MS [M+H] = 371; [M-H] = 399. 

NMR H 1 (CDCh, 300): o = 0.75-084 (m, 6H); 1.12-1.39 (m, 5H); 1.51-1.83 (m, 

6H) ; 3.08-3.35 (m, 2H) ; 3.65-3.75 (m, lH) ; 4.10-4.35 (m, 2H) ; 5.84 (s, lH) ; 

6.82-6.84 (m, lH); 7.20-7.21 (m, lH); 7.49 (d, J = 4.5 Hz, lH). 

20 Svnthesis o(Example 11 ]: Propynoic acid [(2-benzyloxyphenylcarbamoyl) 

thiophen-2-yl-methyl]-(3-trifluoromethylphenyl)amide. 

Example 112 was obtained in the form of a white solid using general method E. 

Yield= 30 %; C29H21F3N2O3S; MS [M+H] = 535; [M+Na] = 557; 

[M+K] = 573. 

25 NMR H 1 (CDCh, 300): o = 2.86 (s, lH, =CH), 5.00 (s, 2H, CH2), 6.37 (s, lH, 

CH), 6.76 (dd, J = 5.2 3.6 Hz, lH, CH); 6.89-7.10 (m, 4H, CH), 7.20 (dd, J = 5.2 

1.0 Hz, lH, CH); 7.22-7.27 (m, 2H, CH), 7.30-7.50 (m, 5H, CH), 7.54-7.63 (m, 

2H, CH), 8.27 (s, lH, NH), 8.39 (dd, J = 7.8 1.8 Hz, lH, CH). 

NMR C 13 (CDCh, 300): 3 = 165.2 153.0 147.4 139.8 136.1 134.1 133.8 131.6 

30 130.6 129.5 128,7 128.5 128.2 127.7 127.4 126.8 125.7 124.4 121.4 120.9 120.1 

111.6 81.4 70.7 61.1. 
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Svnthesis of Example 113: N-Cyclohexyl-2-[(2-fluoroacetyl)-(3-

trifluoromethylphenyl)amino ]-2-thiophen-2-yl-acetamide. 

Example 113 was obtained in the form of a white solid using general method E. 

Yield= 60 %; C21H22F4N2O2S; MS [M+H] = 443. 

5 NMR H 1 (CDCb, 300): o = 1.03-1.27 (m, 3H, CH2); 1.27-1.48 (m, 2H, CH2); 

1.53-1.78 (m, 3H, CH2); 1.82-2.05 (m, 2H, CH2); 3.73-3.90 (m, lH, CH-NH); 

4.59 (d, J = 46.6 Hz, 2H, CH2), 5.87 (d, J = 7.0 Hz, lH, NH), 6.25 (s, lH, CH), 

6.83-6.97 (m, 2H, CH); 7.20-7.31 (m, 2H, CH), 7.37-7.66 (m, 3H, CH). 

Svnthesis o( Example 114: N-Cyclohexyl-2-[(2-

Io fluoroacetyl)isobutylamino ]-2-thiophen-2-yl-acetamide. 

Example 114 was obtained in the form of a white solid using general method E. 

Yield= 25 %; Cl8H27FN2O2S; MS [M+H] = 355. 

NMR H 1 (CDCb, 300): o = 0.81 (d, J = 6.7 Hz, 3H, CH3); 0.88 (d, J = 6.7 Hz, 

3H, CH3); 1.04-1.24 (m, 3H, CH2); 1.25-1.44 (m, 2H, CH2); 1.51-1.75 (m, 3H, 

15 CH2); 1.78-2.00 (m, 3H, CH+CH2); 2.89-3.09 (m, 2H, CH2); 3.69-3.88 (m, IH, 

CH-NH); 5.03 (d, J = 46.6 Hz, 2H, CH2), 5.63 (s, lH, CH); 6.16-6.35 (l, lH, NH), 

7.03 (dd, J = 5.2 3.6 Hz, IH, CH), 7.18 (d, J = 3.2 Hz, IH, CH), 7.38 (dd, J = 5.2 

1.2 Hz, 1 H, CH). 

Svnthesis of Example 115: N-Cyclohexyl-2-[(2-fluoroacetyl)-(4-

20 methoxyphenyl)amino ]-2-thiophen-2-yl-acetamide. 

Example 115 was obtained in the form of a white solid using general method E. 

Yield= 74 %; C21H2sFN2O3S; MS [M+H] = 405. 

NMR H 1 (CDCb, 300): o = 1.02-1.50 (rn, 5H, CH2); 1.50-1.82 (m, 3H, CH2); 

1.83-2.05 (m, 2H, CH2); 3.71-3.91 (m, lH, CH-NH); 3.79 (s, 3H,CH3), 4.59 (d, J 

25 = 46.9 Hz, 2H, CH2), 5.96 (d, J = 7.5 Hz, IH, NH), 6.25 (s, IH, CH); 6.66-6.84 

(m, 2H, CH), 6.88 (dd, J = 5.2 3.6 Hz, IH, CH), 6.92-6.97 (m, IH, CH), 7.25 (dd, 

J = 5.1 I.I Hz, IH, CH), 5.90-7.65 (m, 2H, CH). 

30 
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Svnthesis o(Example 116: Propynoic acid ( cyclohexylcarbamoylthiophen-

2-yl-methyl)methylamide. 

Thiophene-2-carbaldehyde, methylamine, propargylic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

5 116 was obtained in the form of a white solid. 

Yield= 20 %; CI6H20N2O2S; MS [M+H] = 305; [M-H] = 303. 

NMR HI (CDCl_,, 300): o = 1.09-1.40 (m, 5H); 1.55-1.71 (m, 3H); 1.86-1.92 (m, 

2H); 2.90 and 3.14 (2s, 3H); 3.20 and 3.26 (2s, IH); 3.70-3.75 (m, lH); 65.95-

6.12 (m, lH); 6.34 and 6.36 (2s, 1H) ; 7.00-7.03 (m, IH, CH); 7.11-7.16 (m, IH) 

10 ; 7.34-7.37 (m, IH). 

Svnthesis of Example 117: Propynoic acid ( cyclohexylcarbamoylmethyl

(3-trifluoromethylphenyl)amide ). 

Formaldehyde, 3-trifluoromethylphenylamine, propargylic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

15 117 was obtained in the form of a white solid. 

Yield= 26 %; CI8H19F_:iN2O2; MS [M+H] = 353. 

NMR H 1 (CDCl.,, 300): o = 1.02-1.25 (m, 5H); 1.49-1.66 (m, 5H); 3.40-3.44 (rn, 

lH); 4.29 and 4.32 (2s, 2H); 4.51 and 4.69 (2s, lH); 7.59-8.11 (m, 5H). 

Svnthesis of Example 118: Propynoic acid ( carbamoylthiophen-2-yl-

20 methyl)-(3-trifluoromethylphenyl)amide. 

Example I I 8 was obtained in the form of a white solid using general method E. 

Yield= 52 %; CI6H11F.,N2O2S; [M+Na] = 375. 

NMR HI (CDCl.,, 300): o = 2.87 (s, IH, =CH), 5.85-6.22 (l, 2H, NH2); 6.32 (s, 

lH, CH), 6.88 (dd, J = 5.1 1.2 Hz, lH, CH), 6.92-6.98 (m, lH, CH); 7.25-7.60 

25 (m, 5H, CH), 7.17-7.70 (l, IH, CH). 

Svnthesis of Example 119: Propynoic acid cyclohexylcarbamoylmethyl 

methylamide. 

Example 119 was obtained in the form of a white solid using general method E. 

Yield= 32 %; C12H1sN2O2 MS [M+H] = 223; [M+Na] = 245. 

30 NMR HI (CDCl_,, 300): o = 1.05-1.26 (m, 3H, CH2), 1.26-1.48 (rn, 2H, CH2); 

1.53-1.80 (m, 3H, CH2); 1.82-1.99 (m, 2H, CH2); 3.03 (s, 1.04 H, CH., form 1), 
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3.16 (s, 0.33 H, =CH form 1), 3.22 (s, 0.59 H, =CH form 2), 3.33 (s, 1.88 H, CH3 

form 2), 3.64-3.92 (m, lH, CH-NH); 4.00 (s, 1.26 H, CH2 form 2), 4.23 (s, 0.71 

H, CH2 form l), 5.60-5.80 (l, 0.32 H, NH form 1 ), 5.85-6.08 (l, 0.57 H, NH form 

2). 

Svnthesis of Example 120: 2-[ (2-Chloroacetyl)-(2-cyanophenyl)amino ]-N

cyclohexyl-2-thiophen-2-yl-acetamide. 

Thiophene-2-carbaldehyde, 2-amino benzonitrile, chloroacetic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

120 was obtained in the form of a white solid. 

10 Yield= 5 %; C21 H22ClN3O2S MS [M+H] = 416. 

15 

NMR H 1 (CDCb, 300): o = 1.08-2.05 (m, l0H); 3.75-3.93 (m, 3H); 5.86 (dl, lH) 

; 6.42 (s, lH); 6.85 (dd, J = 3.6 Hz, J = 5.4 Hz, lH); 7.07 (dd, J = 3.6 Hz, J = 0.6 

Hz, lH); 7.018 (dd, J = 0.6 Hz, J = 5.4 Hz, IH); 7.35-7.73 (m, 3H); 8.08 (d, J = 

7.8 Hz, IH). 

Svnthesis o(Example 121: 2-[(2-Chloroacetyl)-(3-cyanophenyl)amino]-N

cyclohexyl-2-thiophen-2-yl-acetamide. 

Thiophene-2-carbaldehyde, 3-aminobenzonitrile, chloroacetic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

121 was obtained in the form of a beige solid. 

20 Yield= 67 %; C21H22ClN3O2S; MS [M+H] = 416; [M-H] = 414. 

NMR H 1 (CDCb, 300): o = 1.08-1.24 (m, 3H); 1.29-1.42 (m, 2H); 1.58-1.72 (m, 

3H); 1.87-1.98 (m, 2H); 3.78-3.86 (m, 3H); 5.81 (dl, J = 6.6 Hz, lH); 6.21 (s, 

lH); 6.87-6.91 (m, 2H); 7.10-7.90 (m, 5H). 

Svnthesis of Example 1 ]]: 2-[ (2-Chloroacetyl)-( 4-cyanophenyl)amino ]-N-

25 cyclohexyl-2-thiophen-2-yl-acetamide. 

Thiophene-2-carbaldehyde, 4-aminobenzonitrile, chloroacetic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

122 was obtained in the form of a beige solid. 

Yield= 41 %; C21H22ClN3O2S MS [M+H] = 416; [M-H] = 414. 
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NMR H 1 (CDCb, 300): o = 1.05-1.21 (m, 3H); 1.29-1.42 (m, 2H); 1.57-1.72 (m, 

3H); 1.85-1.98 (rn, 2H); 3.77-3.85 (m, 3H); 5.82 (dl, J = 8.1 Hz, lH); 6.21 (s, 

lH); 6.87-6.91 (m, 2H); 7.10-7.90 (m, 5H). 

Svnthesis of Example 1 ]3: 2-[1,3-Benzodioxol-5-yl-methyl-(2-

5 chloroacetyl)amino ]-N-benzyl-2-(2-fluorophenyl)acetamide. 

2-Fluorobenzaldehyde, C-1,3-benzodioxol-5-yl-methylamine, chloroacetic acid 

and isocyanomethylbenzene were reacted as described in general method E. 

Example 123 was obtained in the form of a white solid. 

Yield= 70 %; C2sH22ClFN2O4 MS [M+Na] = 491; [M-H] = 467. 

10 NMR H 1 (CDCb, 300): o = 3.98-4.13 (m, 2H); 4.50-4.74 (rn, 4H); 5.89 (s, 2H); 

6.21 (sl, 2H); 6.51-6.64 (m, 3H); 6.97 (t, J = 9.3 Hz, lH); 7.10 (t, J = 7.5 Hz, 

lH); 7.25-7.32 (m, 6H); 7.54 (tl, lH). 

Svnthesis of Example 1 ]4: 2-[(2-Chloroacetyl)-(2-methoxyphenyl)amino ]

N-cyclohexyl-2-thiophen-2-yl-acetamide. 

15 Example 124 was obtained in the form of a white solid using general method E. 

Yield= 69 %; C21H2sClN2O3S; MS [M+H] = 421. 

Svnthesis of Example 1] 5: 2-[(2-Chloroacetyl)-(3-methoxyphenyl)amino ]

N-cyclohexyl-2-thiophen-2-yl-acetamide. 

Example 125 was obtained in the form of a white solid using general method E. 

20 Yield= 57 %; C21 H2sClN2O3S; MS [M+H] = 421. 

Svnthesis of Example 1 :!6: 2-[(2-Chloroacetyl)phenylamino ]-N-

cyclohexyl-2-thiophen-2-yl-acetamide. 

Example 126 was obtained in the form of a white solid using general method E. 

Yield= 80 %; C20H23ClN2O2S; MS [M+H] = 391; [M+Na] = 413. 

25 Svnthesis of Example 1 :! 7: 2-[ (2-Chloroacetyl)-( 4-diethylaminophenyl) 

amino ]-N-cyclohexyl-2-thiophen-2-yl-acetamide. 

Example 127 was obtained in the form of a white solid using general method E. 

Yield= 39 %; C24H32ClN3O2S; MS [M+H] = 462. 

Svnthesis of Example 1 ]8: 2-[(2-Chloroacetyl)-( 4-hydroxyphenyl)amino ]-

30 N-cyclohexyl-2-thiophen-2-yl-acetamide. 

Example 128 was obtained in the form of a white solid using general method E. 
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Yield= 27 %; C20HnClN2O3S; MS [M+H] = 407; [M+Na] = 429. 

Svnthesis of Example 1 ]9: 2-[ (2-Chloroacetyl)-( 4-trifluoromethylphenyl) 

amino ]-N-cyclohexyl-2-thiophen-2-yl-acetamide. 

Example 129 was obtained in the form of a white solid using general method E. 

5 Yield= 65 %; C21H22ClF3N2O2S; MS [M+H] = 459; [M+Na] = 481. 

Svnthesis of Example 130: 2-Chloro-N-cyclohexylcarbamoylmethyl-N-(3-

trifluoromethylphenyl)acetarnide. 

Formaldehyde (37 % in water), 4-trifluoromethylphenylamine, chloroacetic acid 

and isocyanocyclohexane were reacted as described in general method E. 

IO Example 130 was obtained in the form of a white solid. 

15 

Yield= 31 %; C17H20ClF3N2O2; MS [M+H] = 377; [M-H+HCO2H] = 421. 

NMR H 1 (CDCb, 300): o = 1.11-1.45 (m, 5H); 1.69-1.76 (m, 3H); 1.89-1.96 (m, 

2H); 3.72-3.84 (m, IH) ; 3.88 (s, 2H) ; 4.26 (s, 2H) ; 5.92 (d, J = 7.8 Hz, IH) ; 

7.58-7.68 (rn, 4H). 

Svnthesis of Example 131: 2-[(2-Chloroacetyl)-(3-trifluoromethylphenyl) 

amino ]-N-cyclohexyl-2-phenylacetamide. 

Benzaldehyde, 4-trifluoromethylphenylamine, chloroacetic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

13 I was obtained in the form of a white solid. 

20 Yield= 74 %; CnH24ClF3N2O2; MS [M+H] = 453; [M-H] = 451. 

NMR H 1 (CDCb, 300): o = 0.90-1.99 (m, IOH) ; 3.75-3.87 (m, 3H); 5.49 (d, J = 

7.8 Hz, IH); 6.08 (s, lH); 7.04-7.50 (m, 9H). 

Svnthesis of Example 13]: 2-[(2-Chloroacetyl)-(3-trifluoromethylphenyl) 

amino ]-N-cyclohexyl-3-methylbutyramide. 

25 Isobutyraldehyde, 4-trifluoromethylphenylamine, chloroacetic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

132 was obtained in the form of a white solid. 

Yield= 62 %; C20H26ClF3N2O2; MS [M+H] = 419; [M-H+HCO2H] = 463. 

NMR H 1 (CDCb, 300): o = 0.93 (d, J = 8.1 Hz, 3H) ; 1.1 (d, J = 8.1 Hz, 3H) ; 

30 1.15-1.55 (m, 5H) ; 1.49-1.75 (m, 3H) ; 1.89-1.94 (m, 2H) ; 2.10-2.21 (m, IH) ; 
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3.72-3.83 (m, 3H); 4.34 (d, J = 11.1 Hz, lH); 6.46 (d, J = 6.6 Hz, IH); 7.58-7.71 

(m, 4H). 

Svnthesis of Example 133: 2-[(2-Chloroacetyl)-(3-trifluoromethylphenyl) 

amino ]-4,4-dimethylpentanoic acid cyclohexylamide. 

5 3,3-dimethylbutyraldehyde, 4-trifluoromethylphenylamine, chloroacetic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

133 was obtained in the form of a beige solid. 

Yield= 41 %; C22H30ClF3N2O2; MS [M+H] = 447. 

NMR H 1 (CDCh, 300): o = 0.89 (s, 9H); 1.09-1.91 (m, 12H) ; 3.67-3.80 (m, 3H) 

10 ; 5.09 (dd, J = 3 Hz, J = 9.3 Hz, lH); 6.45 (d, J = 7.8 Hz, IH); 7.48-7.61 (m, 3H) 

; 7.68-7.71 (m, IH). 

Svnthesis of Example 134: 2-[(2-Chloroacetyl)naphthalen-1-yl-amino ]-N

cyclohexyl-2-thiophen-2-yl-acetamide. 

Example 134 was obtained in the form of a white solid using general method E. 

15 Yield= 75 %; C24H2sClN2O2S; MS [M+H] = 441. 

Svnthesis of Example 135: 2-[l,3-Benzodioxol-5-yl-(2-

chloroacetyl)amino ]-N-cyclohexyl-2-thiophen-2-yl-acetamide. 

Example 135 was obtained in the form of a white solid using general method E. 

Yield= 57 %; C21H23ClN2O4S; MS [M+H] = 435; [M+Na] = 457. 

20 Svnthesis of Example 136: 2-[(2-Chloroacetyl)-(3-trifluoromethylphenyl) 

amino ]-N-cyclohex-l-enyl-2-thiophen-2-yl-acetamide. 

Example 136 was obtained in the form of a white solid using general method E. 

Yield= 43 %; C21H20ClF3N2O2S; MS [M+Na] = 479. 

NMR H 1 (CDCh, 300): o = 1.52-1.63 (m, 2H, CH2), 1.64-1.74 (m, 2H, CH2); 

25 1.79-1.92 (m, lH, CH2); 2.07-2.17 (m, 3H, CH2); 3.82 {s, 2H, ClCH2), 6.05-6.13 

(m, lH, CH); 6.22 (s, lH, CH), 6.78-6.99 {m, 3H, NH+CH); 7.27 {dd, J = 5.l 1.1 

Hz, lH, CH), 7.40-7.53 (m, lH, CH); 7.59 (d, J = 7.6 Hz, lH, CH), 7.05-7.90 (1, 

2H, CH). 

NMR C 13 {CDCh, 300): o = 166.4 166.1 138.8 134.3 133.8 132.3 130.4 129,9 

30 128.5 127.2 126.8 125.9 114.5 61.0 42.1 27.8 24.0 22.4 21.8. 
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Svnthesis of Example 137: 2-[(2-Chloroacetyl)-(3-trifluoromethylphenyl) 

amino ]-2-thiophen-2-yl-acetamide. 

Example 137 had been generated from Example 136 (390 mg, 0.902 mmol) 

dissolved in 5 mL of a 5 %v1v THF-HCl mixture. The reaction medium was stirred 

5 for I hour then was extracted in dichloromethane. The organic phase was washed 

in water then dried on MgSO4. After evaporation, the white solid recovered was 

washed in a little diisopropyl ether and was recovered by filtration. 

Example 13 7 was obtained in the form of a white solid. 

Yield= 79 %; C1sH12ClF3N2O2S; MS [M+Na] = 399. 

10 NMR H 1 (CDCh, 300): o = 3.82 (s, 2H, ClCH2 ), 5.73 (l, IH, NH); 6.00 (l, IH, 

NH); 6.28 (s, IH, CH), 6.84-6.94 (m, 2H, CH); 7.28 (dd, J = 5.1 1.2 Hz, IH, CH), 

7.40-7.65 (m, 3H, CH), 7.17-7.70 (1, lH, CH). 

Svnthesis of Example 138: (S)-2-Chloro-N-( cyclohexylcarbamoylthiophen-

2-yl-methyl)-N-(3-trifluoromethylphenyl)propionamide. 

15 Thiophenecarboxaldehyde, 4-trifluoromethylphenylamine, (S)-2-chloropropanoic 

acid and isocyanocyclohexane were reacted as described in general method E. 

Example 138 was obtained in the form of a white solid. 

Yield= 47 %; C22H24CIF3N2O2S; MS [M+H] = 473; [M+Na] = 471. 

NMR H1 (CDCh, 300): b = 1.06-1.39 (m, 5H) ; 1.58 (d, J = 6.6 Hz, 3H) ; 1.59-

20 1.70 (m, 3H); 1.85-1.96 (m, 2H); 3.77-3.91 (m, IH); 4.03-4.12 (m, lH); 6.00-

6.33 (m, 2H); 6.81-8.00 (m, 7H). 

=-S-"-'vn=t=h=e=s z=·s __ _,o~t_· -----"E=x=a=1.:..:.np~l=e'----'l"--'~""'19~: 3-{ 2-[ (2-Chloroacetyl)-( 3-

trifluoromethylphenyl) 

methyl ester. 

amino ]-2-thiophen-2-yl-acetylamino} prop ionic acid 

25 Thiophenecarboxaldehyde, 4-trifluoromethylphenylamine, chloroacetic acid and 

methyl 3-isocyanopropanoate were reacted as described in general method E. 

Example 139 was obtained in the form of a yellow solid. 

Yield= 55 % C19H1&ClF3N2O4S; MS [M+H] = 463; [M+Na] = 461. 

NMR H 1 (CDCh, 300): o = 2.58 (t, J = 6.0 Hz, 2H); 3.58 (quint, J = 6.1 Hz, 2H); 

30 3.66 (s, 3H); 3.82 (s, 2H) ;6.15 (s, lH); 4.50 (tl, lH); 6.87-6.89 (m, 2H); 7.26-

7.28 (m, 2H); 7.51-7.61 (m, 3H). 
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Svnthesis of Example 140: 

( cyclohexylcarbamoylthiophen-2-yl-methyl)-N-(3-

trifluoromethylphenyl)propionamide. 

PCT /EP2009/057 371 

(R)-2-Chloro-N-

Thiophenecarboxaldehyde, 4-trifluoromethylphenylamine, (R)-2-chloropropanoic 

5 acid and isocyanocyclohexane were reacted as described in general method E. 

Example 140 was obtained in the form of a beige solid. 

Yield= 77 %; C22H24ClF~N2O2S; MS [M+H] = 473; [M+Na] = 471. 

NMR H 1 (CDCh, 300): 3 = 1.09-1.99 (m, 13H); 3.74-3.89 (m, lH); 4.05-4.17 

(m, IH); 5.77-6.31 (m, 2H); 6.83-6.98 (m, 2H); 7.26 (m, IH); 7.35 (m, SH). 

10 Svnthesis of Example 141: 2-Chloro-N-(2-cyanophenyl)-N-cyclohexyl 

carbamoylmethylacetamide. 

Formaldehyde (37 % in water), 2-cyanophenylamine, chloroacetic acid and 

isocyanocyclohexane were reacted as described in general method E. Example 

141 was obtained in the form of a white solid. 

15 Yield= 70 %; 

C17H20ClN3O2; MS [M+H] = 334; [M-H+HCO2H] = 378. 

NMR H 1 (CDCh, 300): 3 = 1.11-1.99 (m, l0H) ; 3.70-3.81 (m, lH) ; 3.83-3.97 

(m, 3H); 4.71 (d de AB, IH); 5.99 (dl, lH); 7.53-7.62 (m, lH); 7.73-7.81 (m, 

3H). 

20 Svnthesis of Example 14:J: (4-{2-[(2-Chloroacetyl)-(3-

trifluoromethylphenyl) amino ]-2-thiophen-2-yl-acetylamino} cyclohexyl)carbamic 

acid tert-butyl ester. 

Example 142 was obtained in the form of a white solid using general method E. 

Yield= 83 %; C26H31ClF3N3Q4S; [M+Na] = 596. 

25 NMR H 1 (CDCh, 300): 3 = 1.14-1.32 (m, 4H, CH2), 1.44 (s, 9H, CH3), 1.92-2.13 

(m, 4H, CH2), 3.28-3.50 (m, lH, CH), 3.71-3.87 (m, lH, CH), 4.29-4.48 (m, lH, 

NH), 5.79 (d, lH, J = 8.0 Hz, NH), 6.15 (s, lH, CH), 6.84-6.94 (m, 2H, CH), 

7.03-7.93 (m, SH, CH). 

Svnthesis of Example 143: N-( 4-Aminocyclohexyl)-2-[(2-chloroacetyl)-(3-

30 trifluoromethylphenyl)amino ]-2-thiophen-2-yl-acetamide hydrochloride. 
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Example 143 had been generated from Example 142 using the method described 

for Example 125. 

Example 143 was obtained in the form of a white solid. 

Yield= 65 %; C21H24CbF3N3O2S; [M-H] = 472. 

5 NMR H 1 (DMSO, 300): o = 1.02-1.49 (m, 4H), 1.71-2.05 (m, 4H), 2.87-3.02 (m, 

lH), 3.43-3.62 (m, I H), 3.88-4.10 (m, 2H), 6.28 (s, lH), 6.78-6.86 (m, 2H), 7.37 

(dd, J = 5.0 1.3 Hz, lH), 7.43-7.51 (m, lH), 7.60 (d, J = 7.6 Hz, lH), 7.90-8.10 (1, 

3H), 8.30 (d,J= 7.1 Hz, IH). 

Svnthesis of Example 144: 2-[(2-Chloroacetyl)-(3-trifluoromethylphenyl) 

Io amino ]-N-cyclohexyl-2-pyridin-3-yl-acetamide. 

Example 144 was obtained in the form of a white solid using general method E. 

Yield = 82 %; C22H23ClF3N3O2; [M+H] = 454. 

NMR H 1 (CDCb, 300): o = 0.96-1.45 (m, SH, CH2), 1.52-2.04 (m, SH, CH2), 

3.69-3.88 (m, lH, CH), 3.81 (s, 2H, ClCH2), 6.21 (s, lH, CH), 6.30 (d, J = 7.0 

15 Hz, IH, NH), 6.65-8.40 (m, 2H, CH), 7.18 (d, J = 7.7 5.0 Hz, IH, CH), 7.32-7.63 

(m, 3H, CH), 8.51 (d,J =4.2 Hz, lH, CH), 8.55-8.68 (l, lH, CH). 

Svnthesis of example 185: 2-[(2-Chloroacetyl)-(4-fluoro-phenyl)-amino]

N-( 4-fluoro-benzyl)-2-methyl-propionamide. 

Example 185 was obtained in the form of a white solid using general method E. 

20 Yield= 71%; C19H19ClF2N2O2; [M+H] = 381. 

NMR H 1 (CDCb, 300): o = 1.45 (s, 3H), 1.61 (s, 3H), 3.72 (s, 2H), 4.51 (s, 2H), 

6.12 (m, IH), 7.06 (t, J = 6.7 Hz, 2H), 7.16 (t, J = 6.7 Hz, 2H), 7.34 (d, J = 6.7 

Hz, lH), 7.36 (d,J= 6.7Hz, IH), 7.43 (d,J= 6.7Hz, lH), 7.45 (d,J= 6,7Hz, 

IH). 

25 Svnthesis of example 186: 2-[ (2-Chloro-acetyl)-( 4-fluoro-phenyl)-amino ]-

N-( 4-methoxy-benzyl)-2-methyl-propionamide. 

Example 186 was obtained in the form of a colourless gum usmg general 

method E. 

Yield= 31%; C20H22CIFN2O3; [M+H] = 393. 

30 NMR H 1 (CDCb, 300): o = 1.40 (s, 6H), 3.72 (s, 2H), 3.82 (s, 3H), 4.46 (m, 2H), 

6.04 (m, IH), 6.90 (m, 2H), 7.16 (m, 2H), 7.28 (m, 2H), 7.42 (m, 2H). 
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Svnthesis of example 187: 2-[(2-Chloro-acetyl)-(2-methyl-4-phenoxy

phenyl)-amino ]-N-( 4-methoxy-benzyl)-2-methyl-propionamide. 

Example 187 was obtained in the form of a colourless gum using general 

method E. 

5 Yield= 37%; CnH29ClN2O4; [M+H] = 481. 

10 

NMR H 1 (CDCh, 300): o = 1.38 (s, 3H), 1.51 (s, 3H), 2.42 (s, 3H), 3.73 (q, J = 

10.4 Hz, 2H), 3.82 (s, 3H), 4.48 (d, J = 4.3 Hz, 2H), 6.13 (m, IH), 6.84-6.97 (m, 

4H), 7.08 (d, J = 6.7 Hz, 2H), 7.20 (t, J = 5.0 Hz, ]H), 7.31 (d, J = 6.7 Hz, 2H), 

7.38-7.47 (m, 3H). 

Svnthesis of example 188: 2-[(2-Chloro-acetyl)-(3-chloro-2-methyl-

phenyl)-amino ]-N-( 4-fluoro-benzyl)-2-methyl-propionamide. 

Example 188 was obtained in the form of a colourless gum using general 

method E. 

Yield= 18%; C20H21ChFN2O2; [M+H] = 411. 

15 NMR H 1 (CDCb, 300): o = 1.38 (s, 3H), 1.51 (s, 3H), 2.55 (s, 3H), 3.68 (m, 2H), 

4.52 (d, J = 4.3 Hz, 2H), 6.24 (m, IH), 7.07 (t, J = 6.7 Hz, 2H), 7.21-7.32 (m, 

lH), 7.37 (dd, J = 6. 7 Hz et J = 4.8 Hz, 2H), 7.49 (t, J = 5.] Hz, 2H). 

Svnthesis of example 189: 2-[(3-tert-Butyl-phenyl)-(2-chloro-acetyl)

amino ]-N-cyclohexyl-2- { 4-[3-( 4-methyl-piperazin-1-yl)-propoxy ]-phenyl}-

20 acetamide. 

Example 189 was obtained using general method E for implementatioan of the 

sythesis. After reaction, the reaction medium is simply concentrated to then 

obtain an oil, directly purifried by semi-preparative HPLC usng a binary water

acetonitrile mixture buffered to a pH of 9.2 with ammonium formiate. Example 

25 189 is recovered following lyophilisation in the form of white powder. 

Yield = 42% ; C34H49CIN4O3 ; MS [M+H] = 598. 

NMR 1H (CDCh, 300): o = 0.85-2.44 (m, 21H, 6CH2+3CH3); 2.31 (s, 3H, NCH_~); 

2.36-2.84 (m, IOH, NCH2); 3.74-3.90 (m, 3H, CH-NH+CH2Cl); 3.91 (t, 2H, J = 

6.3 Hz, OCH2); 5.53 (d, IH, J = 8.0 Hz, NH); 5.79-6.16 (1, lH, CH); 6.24-6.77 

30 (m, 3H, CH); 6.79-7.81 (m, 5H, CH). 
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Svnthesis of example 190: 2-[(4-Butyl-2-methyl-phenyl)-(2-chloro-acetyl)

amino ]-N-cyclohexyl-2-{ 4-[3-( 4-methyl-piperazin-1-yl)-propoxy]-phenyl }

acetamide. 

Example 190 was obtained in the form of a white powder using general method E. 

5 Yield= 46%; C34H49ClN4O3 ; MS [M+H] = 612. 

NMR 1H (CDCb, 300): o = 0.78-2.10 (m, 21H, 9CH2+1CH3); 2.29 (s, 3H, NCH3); 

2.17-2.83 (m, 13H, 5NCH2+lCH.~); 3.61-4.10 (m, 5H, CH-NH+CH2Cl+CH2O); 

5.63 (d, lH, J = 8.0 Hz, NH); 5.83 (s, lH, CH); 6.50-7.15 (m, 6H, CH); 7.20-7.58 

(m, IH, CH). 

Svnthesis of example 191: 2-[(2-Chloro-acetyl)-(2-methyl-3-

trifluoromthyl-phenyl)-amino ]-N-cyclohexyl-2-{ 4-[3-( 4-methyl-piperazin-l-yl)

propoxy ]-phenyl }-acetamide. 

Example 191 was obtained in the form of a white powder using general method E. 

Yield= 30%; C32H42ClF3N4O3 ; MS [M+H] = 624. 

15 NMR 1H (CDCb, 300): o = 0.91-1.22 (m, 3H, CH2); 1.23-1.47 (m, 2H, CH2); 

1.50-1.75 (m, 3H, CH2); 1.76-2.06 (m, 8H, CH2+CH3); 2.32 (s, 3H, NCH3); 2.38-

2.75 (m, l0H, NCH2); 3.63-4.08 (m, 5H, CH-NH+CH2Cl+CH2O); 5.45 (d, IH, J 

= 8.1 Hz, NH); 5.90 (s, lH, CH); 6.65 (d, 2H, J = 8.7 Hz, CH); 6.93 (d, 2H, J = 

8.7 Hz, CH);6.28-6.68 (m, 2H, CH); 8.00 (d, IH, J = 7.8 Hz, CH). 

20 Svnthesis of example 19]: 2-[(2-Chloro-acetyl)-(2-fluoro-4-isopropyl-

phenyl)-amino ]-N-cyclohexyl-2-{ 4-[3-( 4-methyl-piperazin-1-yl)-propoxy]

phenyl }-acetamide. 

Example 192 was obtained in the form of a white powder using general method E. 

Yield= 22%; C33H46ClFN4Q3 ; MS [M+H] = 621. 

25 NMR 1H (CDCb, 300): 8 = 1.00-1.05 (m, 18H, CH2+CH3); 2.31 (s, 3H, NCH3); 

2.37-2.70 (m, l0H, NCH2); 2.72-2.95 (m, IH, CH); 3.70-4.03 (m, 5H, CH

NH+CH2Cl+CH2O); 5.50 (d, lH, J = 8.0 Hz, NH); 5.65-6.05 (m, lH, CH); 6.55-

7.07 (m, 6H, CH); 7.20-7.84 (m, IH, CH). 

Svnthesis of example 193: 2-[(2-Chloro-acetyl)-(2-ethyl-4-isopropyl-

30 phenyl)-amino ]-N-cyclohexyl-2-{ 4-[3-( 4-methyl-piperazin-1-yl)-propoxy]

phenyl }-acetamide. 
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Example 193 was obtained in the form of a white powder using general method E. 

Yield= 61%; C3sHs1ClN4Q3; MS [M+H] = 612. 

NMR 1H (CDCh, 300): 8 = 0.69-1.39 (m, 14H, CH2+CH3); 1.43-1.66 (m, 3H, 

CH2); 1.68-2.11 (m, 6H, CH2); 2.22 (s, 3H, NCH3); 2.19-2.63 (m, IOH, NCH2); 

5 2.78 (sep, IH, J = 6.7 Hz, CH); 3.60-4.00 (m, 5H, CH-NH+CH2Cl+CH2O); 5.55 

(d, lH, J = 7.7 Hz, NH); 5.61 (s, IH, CH); 6.52-6.80 (m, 2H, CH); 6.83-7.39 (m, 

5H, CH). 

Svnthesis of example 194: 2-[(2-Chloro-acetyl)-(3-isopropyl-2-methoxy

phenyl)-amino ]-N-cyclohexyl-2- { 4-[3-( 4-methyl-piperazin-1-yl)-propoxy ]-

1 o phenyl }-acetamide. 

Example 194 was obtained in the form of a white powder using the method 

described for Example 149. 

Yield= 52%; C34H49ClN4Q4; MS [M+H] = 614. 

NMR 1H (CDCh, 300): 8 = 0.90-1.30 (m, 9H, CH2+CH3); 1.30-1.50 (m, 2H, 

15 CH2); 1.54-1. 77 (m, 3H, CH2); 1.78-2.01 (m, 4H, CH2); 2.30 (s, 3H, NCH3); 2.36-

2.70 (m, l0H, NCH2); 3.00-3.37 (m, lH, CH); 3.45-3.63 (m, 3H, CH3O); 3.70-

3.87 (m, 4H, CH2Cl+CH2O); 5.68 (s, lH, CH); 5.79 (d, lH, J = 8.3 Hz, NH); 

6.63-6.82 (m, 2H, CH); 6.91-7.40 (m, 5H, CH). 

Svnthesis of example 195: 2-[(2-Chloro-acetyl)-(2-cyclopropyl-4-

20 isopropyl-phenyl)-amino ]-N-cyclohexyl-2- { 4-[3-( 4-rnethyl-piperazin-1-yl)

propoxy ]-phenyl }-acetamide. 

Example 195 was obtained in the form of a white powder using general method E. 

Yield= 38%; C36Hs1ClN4O3 ; MS [M+H] = 624. 

NMR 1H (CDCh, 300): o = 0.34-0.76 (m, 4H, CH2); 0.76-2.04 (m, 19H, 

25 CH2+CH3); 2.30 (s, 3H, NCH3); 2.35-2.70 (m, IOH, NCH2); 2.78 (sep, IH, J = 

6.9 Hz, CH); 3.71-4.04 (m, 5H, CH-NH+CH2Cl+CH2O); 5.60 (d, lH, J = 8.1 Hz, 

NH); 5.69 (s, lH, CH); 6.28-6.54 (m, lH, CH); 6.61-6.85 (m, 2H, CH); 6.87-7.00 

(m, IH, CH); 7.00-7.17 (m, 2H, CH); 7.28-7.42 (m, lH, CH). 

Svnthesis of example 196: 2-[(2-Chloro-acetyl)-(2-methyl-3-

30 trifluoromethyl-phenyl)-amino ]-N-cyclohexyl-2- { 3-[3-( 4-methyl-piperazin-1-yl)

propoxy ]-phenyl }-acetamide. 
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Example 196 was obtained in the form of a white powder using general method E. 

Yield= 20%; C:;2H42ClF_~N4O3; MS [M+H] = 624. 

NMR 1H (CDCb. 300): o = 0.92-1.21 (m, 3H, CH2); 1.22-1.46 (m, 2H, CH2); 

1.50-1.75 (m, 3H, CH2); 1.77-2.16 (m, 7H, CH2+CH_~); 2.33 (s, 3H, NCH3); 2.36-

5 2.74 (m, I0H, NCH2); 3.64-3.99 (m, 5H, CH-NH+CH2Cl+CH2O); 5.50 (d, lH, J 

= 8.1 Hz, NH); 5.88 (s, IH, CH); 6.48-6.57 (m, lH, CH); 6.64 (d, lH, J = 7.6 Hz, 

CH); 6.72-6.89 (m, lH, CH); 7.06 (t, IH, J = 8.0 Hz, CH); 7.33 (t, IH, J = 8.0 

Hz, CH); 7.53-7.67 (m, IH, CH); 8.00 (d, lH, J = 7.8 Hz, CH). 

Compounds 145 to 184 were similarly prepared using general method E. 

10 

15 

EXAMPLE 2 : Synthesis of the compounds of the invention from a 

trifluoroacetate derivative 

The compounds of formula (I) can also be prepared in accordance with reaction 

scheme III. 

deprotection r0R3 R4 

R1....- NH 
I 

0 R5 

E F 

Reaction scheme III 

R2R3 R4 0 

R1 ...... ~0~)lR6 
0 R5 

Compounds of general 
formula (I) 

Starting from the compound of general formula E, the first step consists in 

releasing the amine by eliminating the trifluoroacetate to obtain the compound of 

20 general formula F. The CO-R6 group is subsequently introduced onto this amine. 

For this step, a person skilled in the art is capable of adapting the method used in 

order to introduce the CO-R6 group as a function of the nature of R6, which can 

be for example a peptide coupling, a Mitsunobu reaction, a nucleophilic 

substitution or else a reductive amination. Similarly, the R6 group can also be 

25 functionalised or modified subsequently by any synthesis methods known to a 

person skilled in the art. 
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The compounds of formula E which R2 = H can be obtained by an Ugi 

reaction according to Example 1 using trifluoroacetic acid as carboxylic acid or 

else can be prepared in accordance with reaction scheme IV. 

R3 R4 R3 R4 0 
H R3 R4 0 

_.,...NH2 
c,y R1 ✓~0CI )l 

R1 ---~0N)lCF R1 + Cl + H~ CF3 

R5 I 3 

0 0 0 R5 

G H J K E (with R2 = H) 

Reaction scheme IV 

The first step consists in condensing the amine G on the acid chloride H in 

order to obtain the compound of general formula J. The second step consists in 

carrying out a nucleophilic substitution of a trifluoroacetamide derivative Kon the 

chlorinated derivative of general formula J in order to obtain the desired 

Io compound of general formula F. 

Experimental part: 

1. Synthesis of the compounds of general formula E 

Svnthesis of intermediate 1: N-(Cyclohexylcarbamoylthiophen-2-yl

methyl)-2,2,2-trifluoro-N-(3-trifluoromethylphenyl)acetamide. 

15 Intermediate 1 was obtained in the form of a white solid using general method E 

from Example 1. 

Yield= 60 % C21H20F6N2O2S; MS [M+H] = 479; [M+Na] = 501. 

NMR H 1 (CDCb, 300): o = 1.03-1.24 (m, 3H, CH2); 1.28-1.47 (m, 2H, CH2); 

1.55-1.76 (m, 3H, CH2); 1.85-2.02 (m, 2H, CH2); 3.75-3.91 (m, IH, CH-NH); 

20 5.68 (d, lH, J = 6.3 Hz, NH); 5.96-6.21 (l, lH, CH); 6.85-6.94 (m, 2H, CH); 6.96-

7.19 (1, IH, CH); 7.29-7.34 (m, lH, CH); 7.37-7.54 (l, IH, CH); 7.59 (d, 1H, J = 

7.6 Hz, CH); 7.72-7.99 (l, lH, CH). 

Svnthesis of intermediate '). N-( Cyclo hexylcarbamoylthiophen-2-yl-

methyl)-2,2,2-trifluoro-N-( 4-methoxyphenyl)acetamide. 

25 2-Thiophenecarboxaldehyde, 4-methoxyphenylamine, trifluoroacetic acid and 

isocyanocyclohexane were reacted as described in general method E from 

Example 1. Intermediate 2 was obtained in the form of a white solid. 

Yield= 70 %; C21H23F3N2O3S; [M+NH] = 441. 
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Svnthesis of intermediate 3: N-(Cyclohexylcarbamoylthiophen-2-yl

methyl)-2,2,2-trifluoro-N-isobutylacetamide. 

2-Thiophenecarboxaldehyde, iso butylamine, trifluoroacetic acid and 

isocyanocyclohexane were reacted as described in general method E from 

5 Example 2. Intermediate 3 was obtained in the form of a white solid. 

Yield= 56 %; Cl8H2sF~N2O2S; [M+NH] = 391. 

2. Synthesis of the compounds of general formula F 

General 1nethod F: 

10 A solution of the compound of general formula E (1 eq.), and of K2CO_. (1.5 eq.) 

in ethanol was stirred under reflux until the reaction was completed. The medium 

was subsequently concentrated under vacuum, taken up with ethyl acetate, and 

washed with brine. The organic phase was dried on MgSO4, then concentrated 

under vacuum. The compound of general formula F could then be purified on a 

15 silica gel column or precipitated. 

Synthesis of intermediate 4: N-Cyclohexyl-2-thiophen-2-yl-2-(3-

trifluoromethylphenylamino )acetamide. 

Intermediate 4 was generated from intermediate 1 using general method F. The oil 

obtained was subsequently precipitated with pentane in order to obtain a white 

20 powder. 

Yield = 81 %; C19H21F 3N2OS; MS [M+H] = 383 

NMR H 1 (CDCb, 300) S = 0.99-1.22 (rn, 3H.); 1.24-1.43 (m, 2H,); 1.53-1.72 (rn, 

3H,); 1.75-1.94 (rn, 2H,); 3.72-3.86 (m, lH,); 5.15-5.23 (m, lH,); 6.45 (d, lH, J = 

7.2 Hz,); 6.90-7.07 (m, 3H,); 7.09-7.17 (m, lH,); 7.18-7.20 (m, lH,); 7.25-7.33 

25 (m, 2H,). 

Synthesis of intermediate 5: N-Cyclohexyl-2-thiophen-2-yl-2-

isobutylaminoacetamide. 

Intermediate 5 was generated from intermediate 2 using general method F. The 

product was subsequently purified on a silica gel column (EtOAc/cyclohexane, 

30 1/9) and obtained in the form of a white solid. 

Yield= 85 %; C16H26N2OS 
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NMR HJ (CDCh, 300) 8 = 0.85 (d, J = 3.6 Hz, 3H) ; 0.88 (d, J = 3.6 Hz, 3H) ; 

1.17-1.36 (m, 3H); 1.61-1.73 (m, 3H); 1.81-1.85 (m, 2H); 1.80-2.14 (m, 3H); 

2.83 (dd, J = 6.9 Hz, J = 14.1 Hz, lH); 3.32 (dd, J = 8.4 Hz, J = 14.1 Hz, lH); 

3.93 (tt, J = 12.3 Hz, J = 3.9 Hz, lH); 7.00-7.02 (m, 2H); 7.35-7.36 (m, lH). 

Synthesis of intermediate 6: N-Cyclohexyl-2-( 4-methoxyphenylamino )-2-

thiophen-2-yl-acetamide. 

Intermediate 6 was generated from intermediate 3 using general method F. The 

product was subsequently purified on a silica gel column (EtOAc/cyclohexane, 

0.5/9.5) and obtained in the form of a colourless oil. 

10 Yield= 81 %; C19H24N2O2S 

15 

NMR HJ (CDCh, 300) 8 = 1.00-1.25 (m, 3H); 1.25-1.44 (m, 2H,); 1.52-1.74 (m, 

3H,); 1.76-1.96 (m, 2H,); 3.73-3.96 (m, lH,); 3.75 (s, 3H,); 4.98-5.07 (br, lH,); 

6.66-6.90 (m, 4H,); 6.99 (dd, lH, J = 5.2 3.5 Hz,); 7.14-7.18 (m, lH,); 7.28 (dd, 

lH, J =cached by CDCl3, J = 1.2 Hz,). 

EXAMPLE 3 : Synthesis of compounds of the invention from a carboxylic 

acid derivative 

The compounds of formula (I) where R4 = H can similarly be prepared in 

accordance with reaction scheme V, from a carboxylic acid derivative L, which 

20 latter may be prepared in accordance with reaction scheme VI. 

25 

H0

0
R3 R4 

NH 
I 

0 R5 

L 

R3 

'-....,.,-0- _..,lo+ ~Hz lf - RS 
0 

M 
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Reaction scheme V 

R2R3 R4 0 

R1_,,,~0~)l_R6 

0 R5 

Compounds of general 
formula (I) 

_ X ~3XH ~3XH ___ '-....,.,-0 lf ~~ __ '-....,.,-0 lf ~ _ HO lf ~ 

O RS O RS O RS 

N 0 L 

Reaction scheme Vl 
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Experimental part: 

1. Synthesis of compounds of general formula N 

General method G: 

PCT /EP2009/057 3 71 

A solution of the compound of general formula M (1 eq.) and of the amine of 

5 general formula R5NH2 (1.2 eq.) in toluene is subjected to magnetic stirring, 

under nitrogen, in a three-necked flask fitted with a Dean-Stark. Para

toluenesulphonic acid (PTSA) (2%) is added at ambient temperature and the 

mixture is heated to l 25°C for 48h. The medium is then allowed to return to 

ambient temperature, and the toluene phase is washed successively with a 

10 saturated NaHCO3 solution, then with brine. After drying on MgSO4 and 

filtration, the organic phase is concentrated under vacuum. The compound of 

general formula M can then be purified on a column of silica gel. 

Svnthesis o( intennediate 7: Thiophen-2-yl-(3-trifluoromethyl-

phenylimino )-acetic acid ethyl ester. 

15 Intermediate 7 was generated from ethyl thienylglyoxylate and 3-aminobenzo

trifluoride using general method G. The product was then purified on a column of 

silica gel (heptane/ diisopropyl ether) and obtained in the form of a yellow oil. 

Yield = 66%; C1sH12F3NO2S ; MS [M+H] = 328. 

20 2. Synthesis of compounds of general formula 0 

General method H: 

Under a nitrogen stream and with magnetic stirring, the compound of general 

formula formula N (1 eq.) is solubilised in methanol (27 Vol.), in the presence of 

acetic acid (2.7 Vol.). The solution is cooled to 0°C and sodium cyanoborohydride 

25 (1.5 eq.) is added portionwise within 5 min. The mixture is allowed to return to 

ambient temperature. The mixture is then sealed under a nitrogen atmosphere and 

stirred at ambient temperature for 18h. The medium is then poured on to a mixture 

of ice/ NaHCO3 (saturated solution). After decantation, the mixture is extracted 

with ethyl acetate. The organic phases are washed with a saturated solution of 

30 NaHCO3, then with brine. After drying on MgSO4 and filtration, the organic 
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phases are concentrated. The compound O obtained 1s used as it is m the 

following reaction. 

Svnthesfa· of intermediate 8: Thiophen-2-yl-(3-trifluoromethyl-

phenylamino )-acetic acid ethyl ester. 

5 Intermediate 8 was generated from intermediate 7 using general method H. No 

purification is necessary and the product is obtained in the form of a colourless 

oil. 

Yield= 96%; C1sH14F3NO2S ; MS [M+H] = 330. 

3. Synthesis of compounds of general formula L 

General method I: 

The ethyl ester derivative O (I eq) is solubilised in tetrahydrofuran (10 Vol.). A 

sodium hydroxide solution (3 eq.) is then added at 0°C and the mixture is allowed 

to return to ambient temperature with stirring overnight. The aqueous phase is 

15 acidified then extracted with ethyl acetate (twice). The organic phases are 

combined and then washed successively with water, with a saturated solution of 

NH4Cl , then with brine. After drying on MgSO4 and filtration, the organic phase 

is concentrated in a vacuum. 

Svnthesis of intermediate 9: Thiophen-2-yl-(3-trifluoromethyl-

20 phenylamino)-acetic acid. 

25 

Intermediate 9 was generated from intermediate 8 using General method I. the 

product was obtained in the form of a yellow solid. 

Yield= 96%; CuH10F3NO2S ; MS [M-H] = 300. 

4. Synthesis of compounds of general formula F 

General method J: 

The carboxylic acid derivative L (I eq.) was dissolved in dichloromethane (IO 

Vol) with the amine R1R2NH (1,5 eq.). 2-(7-aza-lH-benzotriazole-1-yl)-l,1,3,3-

tetramethyluronium hexafluorophosphate (HATU) (2 eq.) was added and the 

30 reaction medium was heated to 55°C for 3h. RIR2NH (0.2eq.) amine and HATU 

(0.3eq.) may be added to render the reaction total. 
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The medium is allowed to return to ambient temperature, then taken up in ethyl 

acetate. The organic phase is washed with a saturated NH4Cl solution and then 

with brine. After drying on MgSO4 and filtration, the organic phase is 

concentrated under vacuum. The crude product obtained is purified on silica gel. 

5 Svnthesis ofintermediate 10: l-( 4-Cyclohexyl-piperazin-1-yl)-2-thiophen-

2-yl-2-(3-trifluoromethyl-phenylamino)-ethanone. 

Intermediate l 0 was generated from intermediate 9 and cyclohexylpiperazine 

using general method J. The product was then purified on a silica gel column 

(dichloromethane/ methanol) and obtained in the form of a yellow solid. 

10 Yield= 53%; CnH2sF_,N3OS. 

Svnthesis of intennediate 11: 4-[2-thiophen-2-yl-2-(3-trifluoromethyl

phenylamino )-acetyl]-piperazine-1-carboxylic acid benzyl ester. 

Intermediate 11 was generated from intermediate 9 and 1-Z-piperazine using 

general method J. The product was then purified on a silica gel column (heptane/ 

15 ethyl acetate) and obtained in the form of a pale yellow solid. 

Yield= 62% ; C2sH24F3N3G_:lS ; MS [M-H] = 502 

5. Synthesis of compounds of general formula ff) 
General method K: 

20 The compound of general formula F (1 eq.) is dissolved in dichloromethane (10 

Vol.). The mixture is cooled to 0°C and the NaHCO3 base (2 eq.) is added along 

with the chloroacetic acid chloride (2 eq.). After 4h to 1 night of stirring at 

ambient temperature, the reaction medium is hydrolysed with water. After 

decantation and extraction with ethyl acetate, the organic phases are washed with 

25 a saturated NH4Cl solution, dried on MgSO4, filtered and concentrated under 

vacuum. The crude product may be in the form either of a so lid or of an oil. The 

solid is washed with a little organic solvent (usually diisopropyl ether,, also 

pentane or diethyl ether). If necessary the solid may be recrystallised or else is 

purified on silica gel. In the absence of precipitation, the oil is similarly purified 

30 on silica gel. 
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Svnthesis of example 197: 2-Chloro-N-[2-( 4-cyclohexyl-piperazin-l-yl)-2-

oxo-l-thiophen-2-yl-ethyl)]-N-(3-trifluoromethyl-phenyl)-acetamide. 

Compound 197 was prepared from intermediate 10 using general method K. It 

was obtained in the form of a white solid following trituration in a pentane / 

5 isopropyl ether mixture, then crystallisation in a dichloromethane / diethyl ether 

mixture. 

Yield= 70%; C2sH29ClF3N3O2S ; MS [M+H] = 528; [M+Na] = 550. 

NMR H 1 (CDCh, 300MHz) 8 = 1.10-1.60 (m, 6H); 1,71 (m, 2H); 1,94 (m, 2H); 

2.27 (m, 2H); 3,03 (m, 2H); 3.18-3.58 (m, 2H); 3.82 (m, 2H); 4.07 (m, 2H); 4.45-

10 4.90 (m, lH); 6.62 (s, lH,); 6.68- 6.85 (m, 2H), 6.94 (m, lH), 7.19 (m, lH), 7.54 

(m, 2H), 8.09- 8.30 (m, IH). 

Svnthesis of example 198: 4-{2-[(2-chloro-acetyl)-(3-trifluoromethyl-

phenyl)-amino ]-2-thiophen-2-yl-acetyl }-piperazine-1-carboxylic acid benzyl 

ester. 

15 The compound 198 was generated from intermediate l 1 using general method K. 

It was obtained in the form of a white solid following purification on a silica 

column (heptane /ethyl acetate), then taken up several times in a pentane / 

isopropyl ether mixture. 

Yield= 42%; C21H2sClF3N3Q4S; [M+Na] = 602. 

20 NMR H 1 (CDCh, 300MHz) o = 3,03 (m, lH); 3,38 (m, 2H); 3,46- 3,90 (m, 7H); 

5,11 (s, 2H); 6,65-6,81 (m, 3H); 6,86-6,98 (m, lH); 7,15-7,41 (m, 6H); 7,51 (m, 

2H); 8,26 (m, 1 H). 

EXEMPLE 4 : Synthesis of compounds of the invention from an imine 

25 derivative 

The compounds of formula (I) with R4 = H can be prepared similarly according to 

reaction scheme VII from an imine derivative P, which latter may be prepared 

according to reaction scheme VIII. 
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p F 

Reaction scheme VII 

Q 

Reaction scheme VIII 

PCT/EP2009/057371 

R2R3 R4 0 

R1..--~0~)lR6 

p 

0 R5 

Compounds of general 
formula (1) 

To form the compound Q, the person skilled in the art is capable of adapting the 

method used to introduce the RI R2NH group as a function of the nature of RI 

and R2, such as for example a peptide coupling on a carboxylic acid, or an 

10 animation on an ester. Similarly, the RI and R2 groups can also be subsequently 

functionalised or modified by any method of synthesis known to the person 

skilled in the art. 

Experimental part: 

1. Synthesis of compounds of general formula P 

15 General method L: 

20 

The compound of general formula P was generated from compound of general 

formula Q and aniline of general formula R5NH2 using the general method G. 

The difference in synthesis resides in the number of equivalents (1.2 eq.) of 

APTS. 

Svnthesis of intermediate J]: 1-(4-Cyclohexyl-piperazin-1-yl)-2-[3-

isopropyl-phenylimino ]-2-thiophen-2-yl-ethanone. 

Intermediate 12 was generated from 1-( 4-cyclohexyl-piperazin-1-yl)-2-thiophen-

2-yl-ethane-1,2-dione and 3-isopropylaniline using general method L. 

Following purification on a column of silica (dichloromethane/ methanol eluent), 

25 Intermediate 12 is engaged directly in the next reaction. 
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Svnthesis o(intennediate 13: 2-[2-Methyl-3-trifluoromethyl-phenylimino ]-

1-piperazin-1-yl-2-thiophen-2-yl-ethanone. 

Intermediate 13 was generated from 1-piperazin-1-yl-2-thiophen-2-yl-ethane-1,2-

dione and 2-methyl-3-(trifluoromcthyl)anilinc using general method L. 

5 After purification on a silica column (dichloromethane/ methanol eluent), 

Intermediate 13 was obtained in the form of a yellow gel. 

Yield= 78%; C1sHl8F3N3OS ; MS [M+H] = 382. 

Svnthesis of intermediate 14: 4-[2-(2-methyl-3-trifluoromethyl-

phenylimino )-2-thiophen-2-yl-acetyl]-piperazine-1-carboxylic acid tert-butyl 

10 ester. 

Intermediate 14 was generated from intermediate 13 according to the following 

protocol: 

Intermediate 13 (1 eq.) is dissolved in dichloromethane. Di-tert-butyl dicarbonate 

(1.2 eq.) and triethylamine (1.5 eq.) are added to the solution and the reaction 

15 medium is subjected to magnetic stirring overnight at ambient temerature. The 

organic phase is washed with water, and then with brine. After drying on MgSO4 

and filtration, the organic phase is concentrated under vacuum. Intermediate 14 is 

obtained in the form of a yellow-orange gel. 

20 

Yield = quantitative ; CnH26F3N3O3S ; MS [M+H] = 482. 

2. Synthesis of compounds of general formula F 

General method Nf: 

The compound of general formula P ( I eq.) is dissolved in tetrahydrofurane, under 

nitrogen. The mixture is cooled to 0°C and a solution of OIBALH in THF (3 eq.) 

25 is added dropwise. The medium is allowed to return to ambient temperature. 

30 

After 1h30 of stirring, the reaction medium is hydrolysed with Glauber salts. The 

medium is then filtered on Cellite and the solvent evaporated. The raw produuct 

can be used as it is in the following reaction or purified on silica gel. 
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Svnthesis of intermediate 15: 1-( 4-Cyclohexyl-piperazin- l-yl)-2-(3-

isopropyl-phenylamino ]-2-thiophen-2-yl-ethanone. 

Intermediate 15 was prepared from intermediate 12 using general method M. The 

product was then purified on a silica gel column (dichloromethane / methanol) 

5 and obtained in the form of a yellow oil. 

Yield= 21% (in 2 stages) ; C25H 35N3OS; MS [M+H] = 426. 

Svnthesis of intermediate 16: 4-[2-(2-methyl-3-trifluoromethyl-

phenylamino )-2-thiophen-2-yl-acetyl]-piperazine- l-carboxylic acid tert-butyl 

ester. 

10 Intermediate 16 was prepared from Intermediate 14 using general method M. The 

product was obtained without purification in the form of a yellow gel. It is used 

as it is in the following reaction. 

C23H2sF3N3O3S ; MS [M+H] = 484. 

15 3. Synthesis of compounds of general formula (I) 

Svnthesis o( example 199: 2-Chloro-N-[2-( 4-cyclohexyl-piperazin-l-yl)-2-

oxo-1-thiophen-2-yl-ethyl)]-N-(3-isopropyl-phenyl)-acetamide. 

The compound 199 was obtained from intermediate 15 using general method K. 

The product was obtained following purification on a silica gel column 

20 ( dichloromethane / methanol) in the form of a colourless gum. 

Yield= 92% ; C21H36ClN3O2S ; MS [M+H] = 502. 

NMR H 1 (CDCh, 300MHz) o = 1,03 (t, J = 5,] Hz, 3H), 1,07-1,32 (m, 8H); 1,63 

(m, 2H); 1,78 (m, 3H); 2,20 (m, 2H); 2,31-2,99 (m, 4H); 3,38 (m, lH); 3,49-3,75 

(m, 3H); 3,76-3,99 (m, 2H); 6,40-6,52 (m, IH); 6,65-6,82 (m, 2H), 6,97-7,30 (m, 

25 4H), 7,65-7,80 (m, IH). 

Svnthesis of example ]00: 4-{2-[(2-chloro-acetyl)-(2-methyl-3-trifluoro

methyl-phenyl)-amino ]-2-thiophen-2-yl-acetyl}-piperazine- l-carboxylic acid tert

butyl ester. 

The compound 200 was obtained from intermediate 15 using general method K. 

30 The product was obtained following purification on a silica gel column (heptane/ 

ethyl acetate) in the form of a white powder. 
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Yield = 55% ; C2sH29ClF3N_,O4S ; MS [M+H] = 560. 

NMR H 1 (CDCb, 300MHz) b = 1.46 (s, 9H); 2.17 (s, 3H); 2.95 (m, lH); 3.25-

3.71 (m, 7H); 3.76 (q, J = 10.4 Hz, 2H); 6.71 (s, lH); 6.78 (dd, J = 3.8 Hz et J = 

2. 7 Hz, lH); 6.86 (d, J = 3.8 Hz, lH); 7.17 (d, J = 3.8 Hz, lH); 7.35 (t, J = 5.7 

5 Hz, lH); 7.58 (d, J = 5. 7 Hz, 1 H); 8.32 (d, J = 5. 7 Hz, lH). 

EXAMPLE 5 : Synthesis of compounds of the invention from a derivative 

proteted by a Boe group 

The compounds of the invention of formula T may be prepared in accordance 

1 o with the following reaction scheme IX 

15 

0 
u 

0 N l R3 R4 LJ I N 

r N R6 
I 

0 R5 

R 

Experimental part: 

TFA 

HN 
I j R3 R4 TI 

N. 
I[ ~ R6 
0 R5 

s 

Reaction scheme IX 

1. Synthesis of compounds of general formula S 

General method N: 

R 
N 
I ~. R3,R4 l[ 

Ti 't;i R6 
0 R5 

T 

To a solution of the compound of general formula R (1 eq.) in dichloromethane 

(20 Vol.) is added slowly trifluoroacetic acid (TFA) (15 eq.). After 2h30 of 

20 agitation at ambient temperature, the medium is concentrated under vacuum. The 

medium is taken up again in methyl tert-butyl ether (MTBE) several times in 

order to obtain the compound of general formula S in crystalline form. 

Svnthesis of intermediate 17: 2-chloro-N-(2-methyl-3-trifluoromethyl

phenyl)-N-(2-oxo-2-piperazin-l-yl-l-thiophen-2-yl-ethyl )-acetamide 

25 trifluoroacetic acid salt . 

Intermediate I 7 was generated from Example 200 using general method N of 

Example 5. It was obtained in the form of a white powder. 

Yield= quantitatif; MS [M+H] = 460. 
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2. Synthesis of the compounds of the invention of general formula T 

General method 0: 

Triethylamine (2.5 eq.) was added to a solution of the compound of general 

formula S (1 eq) in dichloromethane (20 Vol.) at 0°C. The compound ofgeneral 

5 formula R-Cl (1.3 eq.) was then added slowly at 0°C. The reaction medium was 

subjected to stirring overnight at ambient temperature. The organic phase was 

washed with water, then with brine. After drying on MgSO4 and filtration, the 

orgnic phase was concentrated under vacuum. The product obtained was purified 

on silica gel. 

1 O General method P: 

Triethylamine ( I. l eq.) is added to a solution of the compound of general formula 

S (1 eq.) in dichloromethane. The compound of general formula R-CHO (1.1 eq.) 

and sodium triacetoxyborohydride (1.5 eq.) are then added to the reaction 

medium. After one night of stirring at ambient temperature, a IN solution of 

15 sodium bicarbonate is poured into the mixture and the product is extracted with 

dichloromethane (twice). The organic phases are combined, dried on MgSO4, 

filtered and concentrated under vacuum. The product ontained is purified on 

silica gel 

Svnthesis of example 201: 4-{2-[(2-chloro-acetyl)-(2-methyl-3-

20 trifluoromethyl-phenyl)-amino ]-2-thiophen-2-yl-acetyl }-piperazine-1-carboxylic 

acid benzyl ester. 

The compound 201 was obtained from intermediate 17 using general method 0. 

The product was obtained following purification on a silica gel column (heptane 

/ethyl acetate) in the form of a gel which crystallises into a white solid. 

25 Yield= 58%; C28H27ClF3N3Q4S; MS [M+H] = 594. 

NMR H 1 (CDCb, 300MHz) o = 2.16 (s, 3H); 3.01 (m, IH); 3.42 (m, IH); 3.56-

3.70 (m, 6H); 3.77 (q, J = 10.2 Hz, 2H); 5.13 (s, 2H); 6.70 (s, lH); 6.78 (dd, J = 

3.4 Hz and J = 2.8 Hz, lH); 6.86 (m, IH); 7.17 (d,J = 3.4 Hz, IH); 7.31-7.44 (m, 

6H); 7.58 (d, J = 5.6 Hz, IH); 8.31 (d, J = 5.6 Hz, IH). 
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Svnthesis of example 102: 2-Chloro-N-{2-[4-(3,3-dimethyl-butyl)

piperazin-l-yl]-2-oxo-l-thiophen-2-yl-ethyl }-N-(2-methyl-3-trifluoromethyl

phenyl)-acetamide. 

The compound 202 was obtained from intermediate 17 using general method P. 

5 The product was obtained following purification on a silica gel column (ethyl 

acetate) in the form of a white solid. 

Yield= 79%; C26H33ClF3N3O2S; MS [M+H] = 544. 

NMR H 1 (CDCh, 300MHz) o = 0.89 (s, 9H); 1.37 (t, J = 6.4 Hz, 2H); 1.66 (m, 

lH); 2.01 (m, lH); 2.16 (s, 3H); 2.32 (m, 3H); 2.52 (m, 2H); 3.44 (m, lH); 3.60-

10 3.72 (m, 2H); 3.77 (q, J = 10.l Hz, 2H); 6.73 (s, IH); 6.77 (dd, J = 3.6 Hz et J = 

l.4 Hz, IH); 6.83 (d, J = l.4 Hz, IH); 7.17 (d, J = 3.6 Hz, lH); 7.34 (t, J = 5.6 

Hz, lH); 7.57 (d, J = 5.6 Hz, IH); 8.34 (d, J = 5.6 Hz, lH). 

Svnthesis of example 203: 2-Chloro-N- {2-[ 4-(3,3-dimethyl-butyl)

piperazin-l-yl]-2-oxo-1-thiophen-2-yl-ethyl }-N-( trifluoromethyl-phenyl)-

15 acetamide. 

The compound 203 was obtained from intermediate 17 using general method O. 

The product was obtained following purification on a silica gel column 

( dichloromethane / ethyl acetatee) in the form of a pale brown gum. 

Yield = 82% ; C2sH29ClF 3N3O3S ; MS [M+H] = 544. 

20 NMR H 1 (CDCh, 300MHz) o = 1.04 (s, 9H); 2.22 (m, 2H); 3.10-3.30 (m, IH); 

3.31-3.50 (m, 2H); 3.51-3.78 (m, 5H); 3.83 (m, 2H); 6.72 (s, IH); 6.78 (m, 2H); 

6.92 (m, lH); 7.23 (m, IH); 7.53 (m, 2H); 8.15-8.37 (m, IH). 

Svnthesis of example ]04: 4-{2-[ (2-Chloroacetyl)-(3-

trifluoromethylphenyl)-amino ]-2-thiophen-2-yl-acetyl} piperazine-1-carboxylic 

25 acid methylphenyl-amide. 

The compound 204 was obtained from intermediate 17 using general method 0. 

The product was obtained after purification on a silica gel column 

( dichloromethane / ethyl acetate) in the form of colourless gum. 

Yield= 74%; C27H26ClF3N4O3S ; MS [M+H] = 579. 

30 NMR H 1 (CDCh, 300MHz) o = 2.83 (m, lH); 3.12 (m, lH); 3.22 (s, 3H); 3.25 

(m, 3H); 3.41 (m, 2H); 3.53 (m, IH); 3.79 (m, 2H); 6.63 (s, lH); 6.69 (m, lH); 
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6.76 (m, lH); 6.85-6.94 (m, lH); 7.09 (d, J = 5.5 Hz, 2H); 7.17 (m, 2H); 7.35 (t, J 

= 5.5 Hz, 2H); 7.51 (m, 2H); 8.15-8.31 (m, lH). 

Svnthesis of example 205: 2-Chloro-N-{2-oxo-1-thiophen-2-yl-2-[4-

( toluene-4-sulfonyl)-piperazin-l-yl]-ethyl }-N-(3-trifluoromethyl-phenyl)-

5 acetamide. 

The compound 205 was obtained from intermediate 17 using general method 0. 

The product was obtained after purification on a silica gel column (heptane/ ethyl 

acetate) in the form of a white solid. 

Yield= 76%; C26H2sClF3N3O4S2; MS [M+H] = 600. 

10 NMR H1 (CDCh, 300MHz) 8 = 2.47 (s, 3H); 2.79 (m, lH); 2.95 (m, 2H); 3.10 

(m, lH); 3.35 (m, lH); 3.60 (m, IH); 3.65 (m, lH); 3.78 (m, 2H); 3.92 (m, lH); 

6.60-6.66 (m, 2H); 6.71 (m, lH); 6.84-6.92 (m, lH); 7.14-7.25 (m, IH); 7.34 (d, J 

= 6.2 Hz, 2H); 7.50 (t, J = 6.2 Hz, 2H); 7.59 (d, J = 6.2 Hz, 2H); 8.11-8.28 (m 

lH). 

15 

EXAMPLE 6 : Biological tests 

The effects of the compounds of the invention on the proliferation of cancer cells 

were studied on various human cancer cell lines of various tissue origins (MCF-

7: breast cancer, MCF-7/adr: adriamycin-resistant breast cancer, ARH-77: 

20 myeloma, ARH-77/Dox: doxorubicin (other name for adriamycin)-resistant 

myeloma, HL-60 : acute promyelocytic leukaemia, HL-60/Rl O : doxorubicin

resistant acute promyelocytic leukaemia). The cancer cells used for this study 

were incubated at 3 7°C in the presence of one of the compounds of the invention 

added to the culture medium at various concentrations. 

25 The cancer cell lines originate from the ATCC (American Type Culture 

Collection) in the case of MCF-7, ARH-77 and HL-60, from Pharmacell (Paris, 

France) for HL-60/Rl 0, from Oncodesign (Dijon, France) for ARH-77 /Dox and 

from the Pitie Salpetriere Hospital for MCF-7 /adr. They were cultivated in a 

RPMI 1640 medium containing 2 mM L-glutamine and supplemented with 10 % 

30 foetal calf serum. All the cell lines were maintained in culture at 37 °C in a moist 

atmosphere containing 5 % CO2• Cell proliferation was evaluated using the 
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"CellTiter 96'K AQueous " reagent (Promega, WI, USA) while adhering to the 

manufacturer's instructions. The cells were seeded in 96-well culture plates in a 

proportion of from 5,000 to 10,000 cells per well in 200 µl of culture medium. 

After 24 hours of preincubation at 37 °C, the compounds of the invention 

5 dissolved in dimethyl sulphoxide (DMSO) were added individually to each of the 

wells in a proportion of 2 µl per well. After 72 hours of incubation at 37 °C in a 

moist atmosphere containing 5 % CO2, 40 µL of a MTS/PMS ([3-(4,5-

dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulphophenyl)-2H

tetrazolium I phenazine methosulphate) solution were added to each well. After 1 

10 to 4 hours of incubation at 37 °C, the absorbance was measured at 490 nm with 

the aid of a plate reader and then the data thus obtained was processed by 

computer to give the value of the concentration of each of the compounds that 

induces the death of 50 % of the cells (Clso). 

The results obtained are presented in the following Tables 1 and 2. 

15 

Table I : Results obtained with the MCF-7 and MCF-7/adr cell lines 

Compound Clso for various cell 27 0.8 

ofthe lines (nM) 28 2.2 

invention MCF-7/adr MCF-7 29 18 

1 1.6 224 32 2.9 

2 0.7 150 33 2.7 

3 2.6 275 38 1.9 

4 0.9 - 41 3.2 

7 0.5 - 48 1 

8 30 - 49 1 

9 30 - 50 2 

12 30 - 52 3.5 

16 1 - 53 2.8 

18 30 - 54 2.9 

19 1.4 340 55 2.4 
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56 1.4 640 

57 8.1 599 

58 2.4 580 

60 3.5 357 

63 2 401 

66 l -

71 3.4 402 

72 3 619 

74 2.9 506 

76 1.5 -

81 1.6 269 

84 1.6 250 

85 1.6 177 

86 0.8 216 

88 1.4 334 

89 2.2 825 

90 2.2 820 

94 2 599 

95 1.4 243 

100 0.5 308 

101 1.1 416 

102 1 428 

106 1 260 

107 0.5 267 

109 l 100 

110 1 70 

112 1.8 200 

121 70 252 

122 4 300 

124 27 > 2,000 
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127 7.5 77 

128 86 133 

129 3.6 77 

130 34 203 

134 74 > 1,000 

135 19 285 

139 63 468 

145 1.7 82 

147 1.1 92 

150 0.6 230 

153 1.3 79 

154 3.5 88 

176 1.9 -

181 0.2 -

185 127 2792 

187 99 1134 

189 72 360 

197 37 1378 

198 55 1079 

199 23 1861 

204 89 741 

206 38 2500 

- means that the Clso was not 

measured 
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Table 2: Result obtained with the ARH-77, ARH-77/Dox, HL-60 and HL-60/RlO 

cell lines 

No of the tested Clso for various cell lines (nM) 

compound of the ARH-77 ARH-77/Dox HL-60 HL-60/Rl0 

invention 

1 46 12 1,343 32 

2 92 6 2,082 95 

3 58 5 2,959 46 

4 103 25 1,632 76 

21 60 6 2,024 43 

186 - - 362 78 

188 - - 2500 176 

192 - - 524 140 

Moreover, the compound BADLG of the following formula 

described in US patent 5 200 426 as potentially having anticancer activity was 

tested on cell lines MCF7 and MCF7/adr, as well as HL60 and HL60/R10, under 

the same conditions as described above, without any cytotoxic actaivity being 

Io detected for concentrations below 10 µM, clearly demonstrating the importance of 

substituting R5 for the nitrogen of the compounds of the invention. 
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CLAIMS 

1. Compound of general formula (l) : 

R2R3 R4 0 

R1/~0~)lR6 
0 R5 

PCT/EP2009/057371 

(I) 

5 as well as the pharmaceutically acceptable salts thereof, the isomers or isomer 

mixtures thereof in all proportions, in particular an enantiomer mixture, and 

especially a racemic mixture, 

for which: 

Rl represents a hydrogen atom or a (C1-C6)alkyl, (C3-C 10)cycloalkyl, (C3-

10 Cw)cycloalkenyl, aryl, heteroaryl, aryl-(C1-C6)alkyl, heteroaryl-(C1-C6)alkyl 

group, said group being optionally substituted by one or more groups selected 

from a halogen atom, (C1-C6)alkoxy, -NH2, -COOH, -CN, -OH, -NR7R8
, -O

(C1-C6)alkyl-NR7R8, benzyloxy, aryloxy, -C(O)O-(C1-C6)alkyl, -NH-C(O)O

(C1-C6)alkyl, -C(O)NH2, -C(O)NR9R 10
, -S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, -

15 SOr(C1-C6)alkyl, -SO2NH2, -SO2NR11 R 12, -NR13SO2R14 and a (C1-C6)alkyl 

group optionally substituted by one or more halogen atoms, 

R2 represents a hydrogen atom or a (C1-C6)alkyl, advantageously (C1-C4) 

alkyl group, or 

RI and R2 together form, with the nitrogen atom carrying them: 

20 • a heteroaryl optionally substituted by one or more groups selected from 

a halogen atom, a -CN, -NH2, -NR40R41 , -NO2, -OH, (C1-C6)alkoxy, 

aryloxy, benzyloxy, -O(C 1-C6)alkyl-NR42R43, -C(O)O-(C1-C6)alkyl, -

NHC(O)O-(C1-C6)alkyl, -C(O)NH2, -C(O)NR44R45, -SO2NH2, -

SO2NR46R47 and -NR48SO2R49 group, or 

25 • 

BNSDOCID: <WO~2009150248At I > 

a 3 to 7-membered heterocycle optionally substituted by one or more 

groups selected from a halogen atom, a (C3-C10)cycloalkyl, (C3-

C10)cycloalkenyl, aryl, heteroaryl, aryl-(C1-C6)alkyl, heteroaryl

(C1-C6)alkyl, heterocycloalkyl-(C1-C6)alkyl, -OH, -NH2, -C(O)OH, 
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-C(O)NH2, -C(S)NH2, -OR50, -OC(O)R51 , -C(O)R52, -C(O)OR53, 

-NHC(O)R54, -NHC(O)OR55, -SO2R56 -(C1-C6)alkyle-C(O)OR57, 

-NR58R59, -C(O)NR60R61 , -C(O)N(R62)(aryl), C(O)N(R63)(heteroaryl), 

-C(O)NHNR64R65, -C(S)NR66R67, -C(S)N(R68)(aryl), 

-C(S)N(R69)(heteroaryl), -C(S)NHNR70R71 , -OC(O)-NR72R 73, 

-( C 1-C6 )alkyl-NR 103-C( 0 )-OR 104, 

-(C1-C6)alkyl-NR76R77, -C(NOR78 )-aryl radical, and a (C1-C6)alkyl 

group optionally substituted by one or more halogen atoms, 

the aryl and heteroaryl unit of said radical, when present, being 

optionally substituted by one or more groups selected from a halogen 

atom, a -CN, -OH, (C1-C6)alkyl, (C1-C6)alkoxy, -NR79R80
, -

(C1-C6)alkyl-NR81 R82 and -O-(C1-C6)alkyl-NR83R84 group, 

R3 represents a hydrogen atom or a (C1-C6)alkyl, advantageously (C 1-

C4)alkyl, or -(C1-C4)alkyl-NR15R16 group, 

15 R4 represents a hydrogen atom or a (C1-C6)alkyl, (C3-C10)cycloalkyl, aryl, 

advantageously phenyl, heteroaryl, advantageously thiophenyl, group, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a -(CF3)2OH, -CN, -NH2, -OPO3H2, -NR17R18, -NO2, -COOH, 

-OH, -O(C1-C6)alkyl-OPO3H2, -O-(C1-C6)alkyl-O-(C1-C6)alkyl, -O(C1-

20 C6)alkyl-NR19R20, -NR81 (C1-C6)alkyl-NR85R86, benzyloxy, -C(O)O-(C1-

C6)alkyl, -NHC(O)O-(C1-C6)alkyl, -C(O)NH2, -C(O)NR21 R22, -S-(C1-
2, 24 C6)alkyl, -S(O)-(C1-C5)alkyl, -SO2-(C1-C6)alkyl, -SO2NH2, -SO2NR -R , 

-NR25SO2R26, 3 to 7-membered heterocycloalkyl, aryloxy radical, a (C1-

C6)alkyl group optionally substituted by one or more halogen atoms and a 

25 (C1-C6)alkoxy optionally substituted by one or more fluorine atoms, and 

the aryl and heteroaryl unit of said radical, when present, being optionally 

fused to a 5 or 6-membered heterocycle, or 

R3 and R4 form with the carbon carrying them a ring selected from a (C3-

C10)cycloalkyl and a 3 to 7-membered heterocycloalkyl, said ring being 

30 optionally substituted by a (C1-C6)alkyl, -C(O)-(C1-C6)alkyl, -C(O)O

(C1-C6)alkyl group, 
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R5 represents a (C1-C6)alkyl, (C:,-C1o)cycloalkyl, (C:,-C10)cycloalkenyl, aiyl, 

heteroaryl, ary 1-( C 1 -C6 )alky 1, heteroary 1-( C 1 -C6)alky l, ( C 3-C 10 )cycloalkyl

( C 1-C6 )alkyl, (3 to 7-membered heterocycloalkyl)-(C1-C6)alkyl group, 

said group being optionally substituted by one or more groups selected from a 

5 halogen atom, a -NH2, -COOH, -CN, -OH, -NO2, -B(OHh, (C1-C6)alkoxy, -
r 2s O-(C1-C6)alkyl-NR 1R , -O-(C1-C6)alkyl-O-(C1-C6)alkyl, aryloxy, -C(O)O-

(C1-C6)alkyl, (C2-C6)alkynyl, -NR29R30, -NHC(O)O-(C1-C6)alkyl, -C(O)NH2, 
,1 ,2 -C(O)NR- R- , -S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, -SO2-(C1-C6)alkyl, -

SO2NH2, -SO2NR3.:1R'4, -NR35SO2R
36, aryl, heteroaryl, (C1-

10 C6)alkylheteroaryl, 3 to 7-membered heterocycloalkyl, (3 to 7-membered 

heterocycloalkyl)-(C1-C6)alkoxy radical and a (C1-C6)alkyl group optionally 

substituted by one or more halogen atoms, 

15 

the aryl or heteroaryl unit of said radical, when present, being optionally 

fused to a 5 or 6-membered heterocycle, and 
,7 ,8 R6 represents a -CHK Hal or -C=CK group, with Hal representing a 

halogen atom, 

wherein: 

R7 to RB, R1s to R1s, R21 to R2s, R27 to R3s, R37' R4o to R48' Rss to R84' R89 to 

20 R 102 represent, independently of one another, a hydrogen atoam or a (C1-

C6)alkyl group, preferably a (C 1-C6)alkyl group, or, if two groups are carried 

by the same nitrogen, the two groups form with the nitrogen atom carrying 

them a 3 to 7-membered heterocycloalkyl, 

R 14, R26, R36 and R49 represent, independently of one another, a (C1-C6)alkyl 

25 group, 

R38 represents a hydrogen atom, a (C1-C6)alkyl group, preferably a methyl, or 

a phenyl group, 

R50 to R57, R87 and R88 represent, independently of one another, a 

(C1-C6)alkyl, aryl, heteroaryl, aryl-(C1-C6)alkyl, heteroaryl-(C1-C6)alkyl, 

30 (C1-C6)alkyl-aryl or (C1-C6)alkyl-heteroaryl group, and 
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R 19, R20
, R85 et R86 represent, independently of one another, a (C1-C6)alkyl 

group, or (R19 and R20) and/or (R85 and R86) together form, with the nityrogen 

atom carrying them, a 3 to ?-membered heterocycloalkyl optionally 

substituted by one or more groups selected from a halogen atom, a 

5 (C3-C10)cycloalkyl, aryl, heteroaryle, aryl-(C1-C6)alkyl, hetcroaryl-(C 1-

8.., 88 
C6)alkyl, -C(O)OR ', -SO2R , -OH, (C1-CG)alkoxy, -OC(O)-(C1-C6)alkyl, -

OC(O)-NR89R90, -NHC(O)O-(C1-C6)alkyl, -C(O)NH2, -C(O)NR91 R92, 

-C(S)NR93R94, -C(O)NHNR95R96, -C(S)NHNR97R98 radical and a 

(C1-C6)alkyl group optionally substituted by one or more halogen atoms, 

Io the aryl et heteroaryl unit of said radical, when present, being optionally 

substituted by one or more groups, selected from a halogen atom and a (C1-

C6)alkyl, -CN, -OH, NR99R 100, (C1-C6)alkoxy, -O-(C1-C6)alkyl-NR101 R 102 

group 

15 with the exclusion of the compounds of formula (I) for which R6 = -C=CR38 and 

RI is an optionally substituted l ,3-thiazol-2-yl group, 

for use thereof as a medicament. 

20 2. Compound according to claim 1, characterised in that R2 represents a 

hydrogen atom, and RI represents a (C3-C10)cycloalkyl or aryl-(C1-C6)alkyl 

group, and preferably cyclohexyl, cyclopentyl ou benzyl, 

said group being optionally substituted by one or more groups selected from a 

halogen atom, a (C1-C6)alkoxy, -NH2, -COOH, -CN, -OH, -NR7R8, -0-

25 (C1-C6)alkyl-NR7R8, benzyloxy, aryloxy, -C(O)O-(C1-C6)alkyl, -NH-C(O)O

(C1-C6)alkyl, -C(O)NH2, -C(O)NR9R 10, -S-(C1-C6)alkyl, -S(O)-(C1-C6)alkyl, -

SO2-(C1-CG)alkyl, -SO2NH2, -SO2NR11 R 12, -NR13SO2R 14 radical and a 

(C1-C6)alkyl group optionally substituted by one or more halogen atoms, and 

preferably selected from a halogen atom and a (C1-C6 )alkoxy, -NH2, -COOH, 

30 benzyloxy, aryloxy, -C(O)O((C1-C6)alkyl), -NHC(O)O((C1-C6)alkyl) group, 

the radicals R 7 and R 8 being as defined in claim I. 
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3. Compound according to claim I, characterised m that -NR1R2 will 

represent the following piperazine ring: 

~ 
+N N-R104 

\__/ .h , wit : 

R 104 representing a ahydrogen atom, a (C3-C 10)cycloalk:yl, (C3-C 10)cycloalkenyl, 

5 aryl, hetreroaryl, aryl-( C 1-C6)alkyl, heteroaryl-( C 1 -C6)alkyl, heterocycloalkyl

( C 1-C6)alkyl, -C(O)R52, -C(O)OR53, -C(O)OH, -C(O)NH2, -C(S)NH2, -

C(O)NR60R61 , -C(S)NR66R67, -SO2R56, -C(O)NHNR64R65, -C(S)NHNR70R71 

radical, and a (C 1-C6)alkyl group optionally substituted by one or more halogen 

atoms, 

1 o the aryl and heteroaryl unit of said radical, when present, being optionally 

substituted by one or more groups selected from a haloge atom, a -CN, -OH, (C1-

C6)alkoxy, -NR79R80, and -O-(C1-C6)alkyl-NR83R84 .group, 

15 

the radicals R 52, R5
\ R56

, R60, R61 , R64 to R67, R70, R71 , R79, R80, R83 and R84 being 

as defined in claim 1. 

4. Compound according to any one of claims 1 to 3, characterised in that R3 

represents a hydrogen atom and R4 represents an aryl group, advantageously 

phenyl, or heteroaryl group, advantageously thiophenyl, group 

said group being optionally substituted by one or more groups selected from a 

20 halogen atom, a -CF3, -B(OH)2, -CN, -OH, -NR17R18, -NO2, -COOH, 3 to 7-

membered heterocycloalkyl, (C1-C6)alkyl, -S-(C1-C6)alkyl, aryloxy, -O(C1-

C6)alkyl-NR19R20 radical and a (C1-C6)alkoxy optionally substituted by one or 

more fluorine atoms, and 

said group being optionally fused to a 5 or 6-membered heterocycle, 

25 the radicals R 17
, R18, R 19 and R20 being as defined in claim 1 

5. Compound according to any one of claims 1 to 4, characterised in that R5 

represents a (C1-C6)alkyl, heteroaryl, (C3-C10)cycloalkyl-(C1-C6)alkyl, aryl-(C1-

C6)alkyl or aryl group, 
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the aryl core of the aryl or aryl-(C1-C6)alkyl group being optionally fused to a 5 or 

6-membered heterocycle, comprising preferably two oxygen atoms, and being 

optionally substituted by one or more groups selected from a halogen atom, a -

CF"', -CN, -NR29R'0 , -N02, -C(CF3)20H, (C1-C6)alkoxy, aryloxy, (C1-C6)alkyl, 

5 (C2-C6)alkynyl, aryl and 5 or 6-membered heterocycloalkyl group, 

R 29 and R"'0 being as defined in claim 1. 

6. Compound according to any one of claims 1 to 5, characterised in that the 

compound is selected from : 
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7. Compound of formula (I) according to any one of claims I to 6, including 

the compounds of formula (I) for which R6 = -C=CR'8 and RI is an optionally 

substituted 1,3-thiazol-2-yl group, for use thereof as a medicament intended to 

5 treat or prevent a cancer, and preferably a cancer resistant to chemotherapy. 

10 

8. Pharmaceutical composition comprising at least one compound of formula 

(I) according to any one of claims I to 7, in association with one or more 

pharmaceutically acceptable excipients. 

9. Pharmaceutical composition according to claim 8, characterised in that it 

comprises at least one other active principle. 

10. Pharmaceutical composition according to claim 9, characterised in that the 

15 active principle(s) is/are selected from cisplatin and the derivatives thereof such as 

carboplatin and oxaliplatin ; taxanes such as taxol, taxotere, paclitaxel and 

docetaxel ; vinca alkaloids such as vinblastine, vincristine and vinorelbine ; purine 

analogues such as mercaptopurine, thioguanine, pentostatin and 2-

chlorodeoxyadenosine ; topoisomerase I inhibitors such as compounds of 

20 camptothecin, like irinotecan and topotecan ; topoisomerase II inhibitors such as 

BNSD=ID: <WO~2009150248A1 I > 

Rigel Exhibit 1020 
Page 707 of 1266



WO 2009/150248 PCT/EP2009/057 371 
135 

epipodophyllotoxin, podophyllotoxin and the derivatives thereof like etoposidc 

and teniposide; antitumoural nucleoside derivatives such as 5-fluorouracil, 

leucovorin, gemcitabine or capecitabine ; alkylating agents such as nitrogen 

mustards like cyclophosphamide, mechlorethamine, chlorambucil and melphalan, 

5 nitrosoureas like carmustine, lomustine and streptozocin, alkyl sulphonates like 

busulphan, ethyleneimines and methylmelamines like thiotepa and 

hexamethylmelamine, and tetrazines like dacarbazine ; antitumoural anthracycline 

derivatives such as daunorubicin, adriamycin, doxil, idarubicin and mitoxantrone ; 

molecules targeting the IGF-I receptor such as picropodophyllin; tetracarcin 

10 derivatives such as tetrocarcin A; corticosteroids such as prednisone; antibodies 

such as trastuzumab ( anti-HER2 antibody), rituximab ( anti-CD20 antibody), 

gemtuzamab, cetuximab, pertuzumab and bevacizumab; selective oestrogen 

receptor antagonists or modulators such as tamoxifen, fulvestrant, toremifene, 

droloxifene, faslodex and raloxifene ; aromatase inhibitors such as exemestane, 

15 anastrozole, letrozole and vorozole; differentiating agents such as retinoids like 

retinoic acid and vitamin D and retinoic acid metabolism blocking agents such as 

accutane ; DNA methyltransferase inhibitors such as azacytidine and decitabine ; 

antifolates such as disodium permetrexed ; antibiotics such as antinomycin D, 

bleomycin, mitomycin C, actinomycin D, carminomycin, daunomycin and 

20 plicamycin ; antimetabolites such as chlofarabine, aminopterin, cytosine 

arabinoside, floxuridine and methotrexate; apoptosis inducing agents and Bcl-2 

inhibitor antiangiogenic agents such as YC 137, BH 312, ABT 737, gossypol, HA 

14-1, TW 3 7 and decanoic acid ; agents binding to tubulin such as combrestatin, 

colchicine derivatives and nocodazole; kinase inhibitors such as flavoperidol, 

25 imatinib mesylate, erlotinib and gefitinib ; famesyltransferase inhibitors such as 

tipifamib; histone deacetylase inhibitors such as sodium butyrate, suberoylanilide 

hydroxamic acid, depsipeptide, NVP- LAQ824, R306465, JNJ-26481585 and 

trichostatin A ; inhibitors of the ubiquitin proteasome system such as MLN .41, 

bortezomib and yondelis ; and telomerase inhibitors such as telomestatin. 

30 
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11. Pharmaceutical composition comprising : 

(iii) at least one compound of formula (I) according to any one of claims 1 

to 7, and 

(iv) at least one other active principle, 

5 as combination products for use simultaneously, separately or spread over time. 

12. Pharmaceutical composition according to claim 11, characterised in that 

the active principle(s) is/are selected from cisplatin and the derivatives thereof 

such as carboplatin and oxaliplatin; taxanes such as taxol, taxotere, paclitaxel and 

10 docetaxel; vinca alkaloids such as vinblastine, vincristine and vinorelbine; purine 

analogues such as mercaptopurine, thioguanine, pentostatin and 2-

chlorodeoxyadenosine ; topoisomerase I inhibitors such as compounds of 

camptothecin, like irinotecan and topotecan ; topoisomerase II inhibitors such as 

epipodophyllotoxin, podophyllotoxin and the derivatives thereof like etoposide 

15 and teniposide; antitumoural nucleoside derivatives such as 5-fluorouracil, 

leucovorin, gemcitabine or capecitabine ; alkylating agents such as nitrogen 

mustards like cyclophospharnide, mechlorethamine, chlorambucil and melphalan, 

nitrosoureas like carmustine, lomustine and streptozocin, alkyl sulphonates like 

busulphan, ethyleneimines and methylmelamines like thiotepa and 

20 hexamethylmelamine, and tetrazines like dacarbazine; antitumoural anthracycline 

derivatives such as daunorubicin, adriamycin, doxil, idarubicin and mitoxantrone ; 

molecules targeting the IGF-1 receptor such as picropodophyllin; tetracarcin 

derivatives such as tetrocarcin A ; corticosteroids such as prednisone ; antibodies 

such as trastuzumab (anti-HER2 antibody), rituximab (anti-CD20 antibody), 

25 gemtuzamab, cetuximab, pertuzumab and bevacizumab; selective oestrogen 

receptor antagonists or modulators such as tarnoxifen, fulvestrant, toremifene, 

droloxifene, faslodex and raloxifene ; aromatase inhibitors such as exernestane, 

anastrozole, letrozole and vorozole; differentiating agents such as retinoids like 

retinoic acid and vitamin D and retinoic acid metabolism blocking agents such as 

30 accutane ; DNA rnethyltransferase inhibitors such as azacytidine and decitabine ; 

antifolates such as disodium permetrexed ; antibiotics such as antinomycin D, 
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bleomycin, mitomycin C, actinomycin D, carminomycin, daunomycin and 

plicamycin; antimetabolites such as chlofarabine, aminopterin, cytosine 

arabinoside, floxuridine and methotrexate ; apoptosis inducing agents and Bcl-2 

inhibitor antiangiogenic agents such as YC 137, BH 312, ABT 737, gossypol, HA 

5 14-1, TW 37 and decanoic acid; agents binding to tubulin such as combrestatin, 

colchicine derivatives and nocodazole; kinase inhibitors such as flavoperidol, 

imatinib mesylate, erlotinib and gefitinib ; farnesyltransferase inhibitors such as 

tipifarnib; histone deacetylase inhibitors such as sodium butyrate, suberoylanilide 

hydroxamic acid, depsipeptide, NVP- LAQ824, R306465, JNJ-2648 I 585 and 

10 trichostatin A; inhibitors of the ubiquitin proteasome system such as MLN .41, 

bortezomib and yondelis ; and telomerase inhibitors such as telomestatin. 

13. Pharmaceutical composition according to either of claims 11 and 12, for 

use thereof as a medicament intended to treat or prevent a cancer, and preferably a 

15 cancer resistant to chemotherapy. 

14. Compound of general formula (I): 

R2R3 R4 0 

R1 ✓~0~)lR6 
0 R5 (I) 

of which the radicals RI, R2, R3, R4, R5 and R6 are as defined in claims I to 5, 

20 provided that : 

• if R6 = -C=CR38 with R 38 as defined herein before, 

then RI does not represent an optionally substituted I ,3-thiazol-2-yl group, 

• if RI represents a cyclopentyl or cyclohexyl group or a benzyl group 

optionally substituted by a fluorine atom, R2 and R3 represent a hydrogen atom 

25 and R6 represents a -C=CH group, 

then R4 does not represent a thiophenyl or furyl group or a phenyl group 

optionally substituted by a fluorine atom, a chlorine atom or a methoxy group, 

BNSDOCID: <WO_2009150248A1 I > 

Rigel Exhibit 1020 
Page 710 of 1266



WO 2009/1502-tS PCT/EP2009/057371 
138 

• if RI represents a hydrogen atom, a tert-butyl, sec-butyl, cyclohexyl, hexyl, 

ethyl or methyl group, or a phenyl group, optionally substituted by one or more 

groups selected from F, ethoxy and CF~, R2 represents a hydrogen atom or a 

methyl group, or Rl and R2 together form, with the nitrogen atom carrying them, 

5 a morpholine or piperidine group, R3 represents a hydrogen atom , and R4 

represents a hydrogen atom, a methyl or ethyl group or a phenyl group optionally 

substituted with one or more groups selected from Cl, OH, methoxy, N02 or 

NMe2, or R3 and R4 together form, with the carbon atom carrying them, a 

cyclopentane or cyclohexane, and R6 represents a -CH2Cl group, 

10 then R5 does not represent a prop-2-yne, (C1-Cs)alkyl, furylmethyl, tetrahydro

pyrane, thiopyrane or 1,3-benzodioxolyl-methyl group; or a benzyl group 

optionally substituted by a chlorine atom or N02 ; or a phenyl group optionally 

substituted by one or more Br, ethyl or methyl groups, and 

• if RI represents a tert-butyl or benzyl group, R2 and R3 each represent a 

15 hydrogen atom, R4 represents a furyl or pyrrole group substituted on the nitrogen 

atom by a -S02Me group, and R6 represents a -C=CMe or -C=CPh group, 

20 

then R5 does not represent a tert-butyl group or a benzyl group optionally 

substituted by a bromine atom or a phenyl. 

15. Compound according to claim 14, characterised in that the compound is 

selected from : 

1 2 
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INTERNATIONAL SEARCH REPORT 
lnlematlonel application No 

PCT/EP2009/057371 
A. CLASSIFICATION~ SUBJECT MATTER 
INV. A61K31 433 A61K31/5375 C07C237/20 C07D207/09 C07D231/56 

CO?D233/64 C07D257/04 C07D285/06 CO?D317/58 CO?D317/60 
CO?D319/18 C07D333/24 C07D409/12 CO?D417/12 CO?D295/092 

Accordng 10 International Patent ClasslflcaUon (IPC) or lo both national classiricatiOO and IPG 

B. FIELDS SEARCHED 

Minimum oocumen1at1on searehed (C1assmca11on svsiem tollowea 0y ClassilicaliOn syml!olS) 
A61K C07C C07D 

Docurnenlalion searched olher than minimum documentation lo the extent that sucll documents am included in the fields searched 

EleCtronlC data llaSe consulled aurmg the lntemattonal search (name or data base ana. Where practical. searcn terms used) 

EPO-Internal, CHEM ABS Data, BEILSTEIN Data, WPI Data 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Cttatlon of doc:Umenl, with incflcatkln, where appropriate. of the relevant passages Relevant to claim No. 

X WO 2008/008022 A (ASTRAZENECA AB [SE]; 1-5,14 
BJOERE ANNIKA [SE); BOSTROEM JONAS [SE]; 
DAVIDSSO) 17 January 2008 (2008-01-17) 
compounds 2l,371,38I,401,43I 

----
X DE 10 2005 062991 Al (GRUENENTHAL GMBH 1-5,14 

[OE]) 5 July 2007 (2007-07-05) 
claim 1; example 14 

----
X WO 2007/025249 A (UNIV LELAND STANFORD 1-5,14 

JUNIOR [US]; YEOMANS DAVID C [US]; ANGST 
MARTIN S) 1 March 2007 (2007-03-01) 
paragraph [0023] 

----
-/--

rn· Further documents are listed In the continualion of Box C. I!] See patent family annex. • 

• Special categories of cited documents : 
'T" later document published after the inlemalional filing date 

'A" document defining the general state of the art wtllch is not or prtorlly aa1e and not In cont11e1 With the apl)llealloo but 
cited lo understand the principle or theory underlying the considered to be of particular re levanca lnvenllon 

"E' earlier document but published on or afler the inlema1ional ·x· document of particular relevance; the claimed invention filing dale cannot be considemd novel or cannot be considered to 
'L" documenl which may throw doubts on priority daim(s) or Involve an Inventive step when the document is taken alone 

which Is cned to establish the pubHcatlon date 01 another 'Y" docl.lment of panlcuer relevance; the claimed in11ent1on citation or other special reason (as speclfied) cannot be constdered 10 lnvOlve an Inventive step When tile 
'O' documenl referring lo an oral disclosure. use, exhibition or document Is oomblned with one or more other such docu-

other means ments, suell oomblnalion being obvious to a petsOn sklUed 
•p• document published prior lo the international Hfing date but in thearl. 

later lllan the pnorily date ciaimed • &" document member of Ille same patent famiill 

Date of the actual complelion ol lhe inle_matlonal seareh Dale Of malling of !he International sean:h repon 

31 August 2009 l4/09/2009 
Name ana mating address of the ISAI AulllOrlzed officer 

European Patent Olflce, P.B. 5818 Pa!entlaan 2 
NL - 2280 HV Rljswljk 
Tel. (+31-70) 340-2040, Bareyt, Sebastian Fax: (+31-70) 340-3016 

i=onn PCT/lSA/210 (second Ghael) (April 2005> 

page 1 of 2 
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INTERNATIONAL SEARCH REPORT 

C(Contlnuatton). DOCUMENTS CONSIDERED TO BE RELEVANT 

category· Cilalion ot document, wi1tl indication. where appropriale, of the relevant passages 

X WARREN M. K. ET AL.: "Inhibition of 3C 
Protease from Human Rhinovirus Strain 18 
by Pept1dyl Bromomethylketonehydrazides" 
ARCHIVES OF BIOCHEMISTRY AND BIOPHYSICS. 
vol. 362, no. 2, 1999, pages 363-375, 
XP002507077 

X 

A 

A 

A 

figure 3; table l; compounds 2-6 

WO 03/016335 A (PROBIODRUG AG [DE]; 
NIESTROJ ANDRE [DE]; HEISER ULRICH [DE]; 
GERHARTZ) 27 February 2003 (2003-02-27) 
example 12 · 

US 5 200 426 A (HERSH LOUIS B [US] ET AL) 
6 April 1993 (1993-04-06) 
column 11; claims 1,4; figure 6; compound 
I 

AKRITOPOULOU-ZANZE I ET AL: "A versat11e 
synthesis of fused triazolo derivatives by 
sequential Ugi/alkyne-azide cycloadd1t1on 
reactions n 

TETRAHEDRON LETTERS, ELSEVIER, AMSTERDAM, 
vol. 45, no. 46, 
8 _November 2004 (2004-11-08), pages 
8439-8441, XP004602232 
ISSN: 0040-4039 
the whole document 

WRIGHT D LET AL: "Studies on the 
sequential multi-component 
coupling/Oiels-Alder cycloaddition 
reaction" 
TETRAHEDRON LETTERS, ELSEVIER, AMSTERDAM, 
vol..43, no. 6, 
4 February 2002 (2002-02-04), pages 
943-946, XP004333932 
ISSN: 0040-4039 
the whole document 

Form l'CTnSA/210 (oontnualion ol second sheat) (Aprj 200S) 

lntematlonal appllcet1on No 

PCT/EP2009/057371 

Relevant to claim No. 

1-5,14 

1-5, 14 

1-15 

1-15 

1-15 

page 2 of 2 
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INTERNATIONAL SEARCH REPORT 
International appllcatlon No 

Information on patent famlly memberc 
PCT/EP2009/057371 

Patent document I Publication I Patent family I Publication 
cited in search report date member(s) date 

WO 2008008022 A 17-01-2008 AR 061886 Al 01-10-2008 
AU 2007273275 Al 17-01-2008 
CA 2657151 Al 17-01-2008 
CL 20212007 Al 08-02-2008 
EP 2049484 Al 22-04-2009 
KR 20090039722 A 22-04-2009 
us 2008015237 Al 17-01-2008 
UY 30476 Al 29-02-2008 -

DE 102005062991 Al 05-07-2007 CA 2633731 Al 19-07-2007 
EP 1968957 Al 17-09-2008 
WO 2007079960 Al 19-07-2007 
JP 2009522222 T 11-06-2009 
us 2009176756 Al 09-07-2009 

WO 2007025249 A 01-03-2007 AU 2006282799 Al 01-03-2007 
CA 2620202 Al 01-03-2007 
CA 2620364 Al 01-03-2007 
EP 1928484 A2 11-06-2008 
EP 2056800 A2 13-05-2009 
JP 2009506071 T 12-02-2009 
JP 2009506076 T 12-02-2009 
WO 2007025286 A2 01-03-2007 

WO 03016335 A 27-02-2003 EP 1417220 A2 12-05-2004 
JP 2005508891 T 07"-04-2005 

us 5200426 A 06-04-1993 NONE 

-

Form PCTnSA/210 {patent family annex) (April 2005) 

BNSDOCID: <WO_2009150246A1 I > 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

Jo: ' PCT 
CATHERINE M. MCCARTY 
LANDO & ANASTASI LLP 
ONE MAIN STREET, SUITE 1100 NOTIFICATION OF TRANSMITTAL OF 
CAMBRIDGE, MA 02142 THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
(day/month/year) 

Applicant's or agent's file reference 

C2081-7054WO FOR FURTHER ACTION Sec paragraphs I and 4 below 

International application No. International filing date 

PCT/US 13/64601 (daylmonthlyem) 11 October 2013 (11.10.2013) 

Applicant AGIOS PHARMACEUTICALS, INC. 

I. ~ The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

2. □ 

3. □ 

Filing of amendments and statement under Article 19: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the elate of transmittal of the 
international search report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 

For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004- 9.01 I. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to any protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ 
□ 

the protest together with the decision thereon has been transmitted to the International Bureau together with any 
request to forward the texts of both the protest and the decision thereon to the designated Offices. 

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. Following the expiration of 30 months from the 
priority date, these comments will also be made available to the public. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for 
international publication (Rules 90bis. I and 90bis.3). 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months ( or later) will apply even if no demand is filed within 19 
months. 

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the 
PCT Applicant's Guide, National Chapters. 

Name and mailing address of the ISN 
Mail Stop PCT, Attn: ISNUS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISA/220 (July 2010) 

Authorized officer 

Lee W. Young 

PCT Helpdesk: 571-272-4300 

Telephone No. PCT OSP: 571-272-7774 
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PA TENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

Jo: PCT 
CATHERINE M. MCCARTY 
LANDO & ANASTASI LLP 
ONE MAIN STREET, SUITE 1100 NOTIFICATION OF TRANSMITTAL OF 

CAMBRIDGE, MA 02142 THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 

SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 2 4 FEB 2014 (day/month/year) 

Applicant's or agent's file reference 

C2081-7054WO FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date 

PCT/US 13/64601 (day/month/year) 11 October 2013 (11.10.2013) 

Applicant AGIOS PHARMACEUTICALS, INC. 

1. ~ The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authonty have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 

For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004-9.011. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under 

Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to any protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 

D the protest together with the decision thereon has been transmitted to the International Bureau together with any 

request to forward the texts of both the protest and the decision thereon to the designated Offices. 

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 

International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 

international preliminary examination report has been or is to be established. Following the expiration of 30 months from the 

priority date, these comments will also be made available to the public. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 

International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 

application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for 

international publication (Rules 90bis. l and 90bis.3). 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 

examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 

date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 

acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months ( or later) will apply even if no demand is filed within 19 

months. 

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the 

PCT Applicant's Guide, National Chapters. 

Name and mailing address of the !SN 
Mail Stop PCT, Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISA/220 (July 2010) 

Authorized officer 

Lee W. Young 

PCT Helpdesk: 571-272-4300 

Telephone No. PCT osP: 571-272-7774 
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t'Al.1!..,1"'. l LUUt'.1!..,KAHUN TKEATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 an<l Rules 4~ anrl 44) 

Applicant's or agent's file reference 
FOR FURTHER see Form PCT/ISA/220 

C2081-7054WO ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/yea,) 
PCT/US 13/64601 11 October 2013 (11.10.2013) 15 October 2012 (15.10.2012) 

Applicant 
AGIOS PHARMACEUTICALS, INC. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of ~- sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

I. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

[8] the international application in the language in which it was filed. 

b. □ 

C. □ 

D a translation of the international application into _____________ which is the language of 
a translation furnished for the purposes of international search (Rules l 2.3(a) and 23. I (b )). 

This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. D Certain claims were found unsearchable (see Box No. II). 

3. D Unity of invention is lacking (see Box No. III). 

4. With regard to the title, 

lxJ the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

D the text is approved as submitted by the applicant. 

lz:J the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _____ _ 

D as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. D none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (July 2009) 
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Box No. IV Text of the abstract (Continuation of item 5 of the first sheet) 

Provided are compounds aryl sulfonamide diarylurea derivatives that are inhibitors of mutant isocitrate dehydrogenase (IDH 1/2), useful 
for treating cancer and methods of treating cancer comprising administering to a subject in need thereof a compound described here. 
cancers treatable by the compounds of the invention are glioblastoma, myeloplastic syndrome, myeloproliferative neoplasm, acute 
myelogenous leukemia, sarcoma, melanoma, non-small cell lung cancer, chondrosarcoma and non-Hodgekin's lymphoma (NHL). 

i 

Form PCT/ISA/210 ( continuation of first sheet (3)) (July 2009) 

' 
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U'! .l ~Kl'!A l lVl'!AL .:-,J<,AKLH Ktf"UKT International application No. 

PCT/US 13/64601 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC(8) - A61K 31/17; A61K 31/18 (2014.01) 
USPC- 514/595; 514/601-602 

According to International Patent Classification (IPC) or to both national cbssificatinn ,rnrl TPf' 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
IPC(8)-A61K 31/17; A61K 31/18 (2014.01) 
USPC - 514/595; 514/601-602 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
USPC - 514/588, 593, 596, 604 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Patbase, PubWest (pgpb, uspt, usoc, epab, jpab, dwpi, tdbd), Dialog Proquest (npl), Google Patents (pl, npl), Google scholar (pl, npl); 
Search Terms: benzenesulfonamide, sulfonyl, phenylsulfonylamino, urea, phenylurea, diphenylurea, isocitrate dehydrogenase, IDH1, 
IDH2 mutation, cancer, inhibitor, IDH, naph-dependent, sulfonamide 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X PUBCHEM CID 4078245 [online]; 13 September 2005 (13.09.2005) [retrieved on 04.02.2012]; 1-2, 4-5 
---- retrieved from http://pubchem.ncbi.nlm.nih.gov/; 2D-structure ------------
y 7-8 

----------
A 6, 9-16 

X PUBCHEM CID 4854170 [online]; 17 September 2005 (17.09.2005) [retrieved on 04.02.2012]; 1,3 
---- retrieved from http://pubchem.ncbi.nlm.nih.gov/; 2D-structure -------
A 6, 9-16 

y US 2003/0109527 A1 (JIN, et al.) 12 June 2003 (12.06.2003) entire document, especially para 7-8 
[0010], [0862] 

y US 2012/0164143 A1 (TEELING, et al.) 28 June 2012 (28.06.2012) entire document, especially 8 
para [0022], [0027] 

A US 2009/0093526 A1 (MILLER, et al.) 09 April 2009 (09.04.2009) entire document, especially 6, 9-16 
para [0089] 

A WO 2011/050210 A1 (SU, et al.) 28 April 2011 (28.04.2011) entire document, especially pg 3, 6, 9-16 
216 

~ Further documents are listed in the continuation of Box C. □ 
* Special categories of cited documents: "T" later document published after the international fiHng date or/eriority 
"A" document defining the general state of the art which is not considered date and not m conflict with the appbcatmn but cited to un erstand 

to be of particular relevance the principle or theory underlying the invention 

"E" earlier application or patent but published on or after th.e international "X" docuiuent of particular relevance; the claimed_ invention cannot _be 
frling date considered novel or cannot be considered to mvolve an mvent1ve 

"L" document which may throw doubts on priority claim(s) or which is step when the document_ is taken alone 
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be special reason ( as specified) considered to involve an inventive step when the document 1s 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 

"P'' document published prior to the international filing date but later than "&" document member of the same patent family 
the priority date claimed 

bate of the actual completion of the international search Date of mailing of the international search report 

04 February 2014 (04.02.2014) 24 FEB 2014 
Name and mailing address of the ISA/lJS Authorized officer: 

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young 
P.O. Box 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: 571-272-4300 
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774 
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INTEKNATIUNAL SJ<.:ARCH REPORT International application No. 

PCT/US 13/64601 

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

=~-te-~~ry* j ......... ,..,. .. C .. i.tation of document, with indication, where appropriate, of the relevant passages 

A 

A 

POPOVICI-MULLER, et al. "Discovery of the first potent inhibitors of mutant IDH 1 that lower 
tumor 2-HG in vivo." ACS Medicinal Chemistry Letters, 2012 [Published: September 17, 2012], 
Vol.3, pp 850-855. Entire Document. 

WO 2012/009678 A1 (POPOVICI-MULLER, et al.) 19 January 2012 (19.01.2012) entire 
document, especially pg 2 

I Relevant to claim No. 

6, 9-16 

6, 9-16 
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t'AlENT LUU1'1£.KAT1UN TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: CATHERINE M. MCCARTY 
LANDO & ANASTASI LLP 

PCT 
ONE MAIN STREET, SUITE 1100 
CAMBRIDGE, MA 02142 WRITTEN OPINION OF THE 

INTER.NATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 2 4 FEB 2014 (day/month/year) 

Applicant's or agent's file reference FOR FURTHER ACTION 
C2081-7054WO See paragraph 2 below 

International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT/US 13/64601 11 October 2013 (11.10.2013) 15 October 2012 (15.10.2012) 

International Patent Classification (IPC) or both national classification and IPC 
IPC(8)- A61K 31/17; A61K 31/18 (2014.01) 
USPC - 514/595; 514/601-602 
Applicant AGIOS PHARMACEUTICALS, INC. 

1. This opinion contains indications relating to the following items: 

Box No. I Basis of the opinion 

Box No. II Priority 

IZl 
□ 
□ 
□ 
IZl 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 437is. l(a)(i) with regard to novelty, inventive step or industrial applicability; 

□ 
□ 
□ 

citations and explanations supporting such statement 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to th IPEA 
a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing ofFom 
PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

Name and mailing address of the ISA/US Date of completion of this opinion Authorized officer: 

Mail Stop PCT, Attn: ISNUS Lee W. Young 
Commissioner for Patents 04 February 2014 (04.02.2014) 
P.O. Box 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: 571-272-4300 

Facsimile No. 571-273-3201 PCT OSP: 571-272-7774 

Form PCT/ISA/237 (cover sheet) (July 2011) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

I. With regard to the language, this opinion has heen established on the basis of: 

~ the international application in the language in which it was filed. 

International application No. 
PCT/US 13/64601 

□ a translation of the international application into ____________ which is the language of a 

translation furnished for the purposes of international search (Rules l 2.3(a) and 23.1 (b)). 

2. D This opinion has been established taking into account therectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis. l (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

□ 
□ 

b. (time) 

□ 
□ 
□ 

on paper 

in electronic fonn 

in the international application as filed 

together with the international application in electronic form 

subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 13/64601 

Box No. V ~eas_oned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
c1tat10ns and explanations supporting such statement 

1. 

Novelty (N) Claims 6-16 YES 
Claims 1-5 NO 

Inventive step (IS) Claims 6, 9-16 YES 
Claims 1-5, 7-8 NO 

Industrial applicability (IA) Claims 1-16 YES 
Claims None NO 

2. Citations and explanations: 

Claims 1-2 and 4-5 lack novelty under PCT Article 33(2) as being anticipated by PubChem CID 4078245 (hereinafter 'CID 4078245'). 

As to claim 1, CID 4078245 discloses a compound of Formula (I) [pictured structure] wherein 
each R1 is H; 
L 1 is a bond; 
A1 is an aryl; 
A2 is an aryl; 
L2 is a -NR5-; 
R2 is C1 haloalkyl; 
R3 is a aryl substituted with one R6 wherein R6 is a halo; 
R4 is C1alkyl; 
R5 is H; 
and n is 1 provided that: 
when L2 is -N(R5)- wherein R5 is H, A2 is phenyl, and R4 is methyl and R4 is para to the N(R1 )C(O)N(R1) moiety, then R3 is not methyl; 
and is not the one of the listed compounds (pg 1, Fig). 

As to claim 2, CID 4078245 discloses the compound of claim 1, wherein the compound is a compound of Formula (II): [pictured structure] 
wherein X is CH and L 1, L2, A 1, R2, R3, R4, R5, R6, R7 and n are as defined in Formula (I); provided that: when L2 is -N(R5)- wherein R5 
is H, A2 is phenyl, and R4 is methyl and R4 is para to the N(R1 )C(O)N(R1) moiety, then R3 is not methyl; 
and is not the one of the listed compounds (pg 1, Fig). 

As to claim 4, CID 4078245 discloses the compound of claim 1, wherein the compound is a compound of Formula (IV) wherein L 1, L2, A 1, 
R2, R3, R4, R5, R6, R7 and n are as defined in Formula (I) provided that: when L2 is -N(R5}- wherein R5 is H, and R4 is methyl then R3 is 
not methyl; and is not the one of the listed compounds (pg 1, Fig)· 

As to claim 5, CID 4078245 discl.oses the compound of claim 1, wherein the compound is compound 221 from Table 1 (pg 1, Fig). 

Claims 1 and 3 lack novelty under PCT Article 33(2) as being anticipated by PubChem CID 4854170 (hereinafter 'CID 4854170'). 

As to claim 1, CID 4854170 discloses a compound of Formula (I} [pictured structure] wherein 
each R1 is H; 
L 1 is a bond; 
A1 is an aryl; 
A2 is an aryl; 
L2 is a -NR5-; 
R2 is a halo; 
R3 is an aryl substituted with one R6 wherein R6 is a halo; 
R4 is halo; 
R5 is H; 
and n is 1 provided that the compound is not the one of the listed compounds (pg 1, Fig). 

As to claim 3, CID 4854170 discloses the compound of claim 1, wherein the compound is a compound of Formula (Ill} wherein X, A1, R2, 
R3, R4, R5, R6, R7 and n are as defined in Formula (I) provided that provided that the compound is not the one of the listed compounds 
(pg 1, Fig). 

----Please See Continuation in Supplemental Box----
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Cu!lliuuation of: 

Box V, Citations and Explanation: 

International application No. 

PCT/US 13/64601 

Claim 7 lacks an inventive step under PCT Article 33(3) as being obvious over CID 4078245 in vi.ew of US 2003/0109527 A 1 to Jin, et al. 
(hereinafter 'Jin'). 

As to claim 7, CID 4078245 discloses the compound of claim 1, but does not disclose a pharmaceutical composition comprising a 

compound of claim 1, and a pharmaceutically acceptable carrier. However, Jin discloses a pharmaceutical composition useful in treating 

IL-8 mediated diseases (para (0001]) comprising a sulfonamide diphenyl urea compound similar to that of claim 1, and a pharmaceutically 

acceptable carrier (para (001 OJ). It would have been obvious to one of ordinary skill in the art to combine the compound disclosed by CID 

4078245 with the pharmaceutical composition disclosed by Jin because Jin discloses wherein the composition includes sulfonamide 

diphenyl urea compounds (para (0001]) and produce a composition as claimed having potential utility in the treatment of IL-8 mediated 
disorders. 

Claim 8 lacks an inventive step under PCT Article 33(3) as being obvious over CID 4078245 in view of Jin and further in view of US 
2012/0164143 A1 to Teeling, et al. (hereinafter 'Teeling'). 

As to claim 8, CID 4078245 in view of Jin discloses the composition of claim 7, but does not disclose the composition comprising a second 

therapeutic agent useful in the treatment of cancer. However, Teeling discloses the use of an IL-8 antibody with an additional therapeutic 

agents (para (0022]) wherein those therapeutic agents are used to treat cancer (para (0022]. i.e. chemotherapuetic agents). It would have 

been obvious to one of ordinary skill in the art to combine the composition disclosed by CID 4078245 in view of Jin, having potential utility 

in the treatment of an IL-8 mediated disorder, with the teachings of Teeling because Teeling discloses wherein the composition comprises 

an IL-8 antibody used to treat IL-8 mediated diseases including tumors (para (0027]) and Jin discloses wherein the composition is an IL-8 

receptor antagonist used to treat IL-8 diseases including tumors (para (0862]). Therefore, the composition of claim 8 would have been 

obvious to one of ordinary skill in the art through routine experimentation. 

Claims 6 and 9-16 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the claimed 

subject matter, specifically the compound of Formula I of Table 2 or use of a compound of Formula I in a method of treating a cancer 

characterized by the presence of an IDH2 or an IDH1 mutation. 

The best prior art on record that disclose compounds similar to Formula I listed in Table 2 are below: 

CID 4078245 discloses a compound of Formula I, but does not disclose wherein the composition includes a compound listed in Table 2. 

CID 4854170 discloses a compound of Formula I, but does not disclose wherein the composition includes a compound listed in Table 2. 

US 2009/0093526 A1 to Miller, et al. (hereinafter 'Miller') discloses a compound similar to Formula I (para (0089]. i.e. N-(5-

(Difluoromethanesulfonyl)-2-methoxyphenyl)-N'-(4-fluoro-3-methylphenyl)urea), but does not disclose wherein when L2 is a bond, R3 is 

heterocyclyl and does not disclose wherein the compound is of Formula I or wherein the compound is an IDH inhibitor. 

The best prior art on record that disclose inhibitors of mutant IDH are below: 

WO 2011/050210 A 1 to Su, et al. (hereinafter 'Su') discloses a compound similar to Formula I (pg 216, Compound 33) wherein the 

compound is an IDH modulator (pg 3, second paragraph), b'ut does not disclose wherein the compound has the structure of Formula I. 

The article entitled "Discovery of the first potent inhibitors of mutant IDH1 that lower tumor 2-HG in vivo', by Popovici-Muller, et al. 

(hereinafter 'Popovici-Muller') discloses IDHI inhibitor compounds (pg 850), but the compounds do not have the structure of Formula I (pg 

851). 

WO 2012/009678 A1 to POPOVICI-MULLER, et al. hereinafter 'Muller '678') discloses a IDH1 inhibitor (pg 2, para 2-3), but does not 

disclose wherein the compound has the structure of Formula I. 

There is no prior art on record that discloses the claimed subject matter, specifically therapeutic utility of a compound of Formula I as an 

IDH inhibitor or a compound of Table 2. Thus, claims 6 and 9-16 meet the criteria set out in PCT Article 33(2)-(3). 

Claims 1-16 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry. 
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PATENT COOPERATION TREATY 
T From the 
IN1ERNATIONAL SEARCHING AlJIHORITY 

To: PCT 
100033 

WRITTEN OPINION OF THE INTERNATIONAL 
10th Floor, Block A Investment Plaza 27 SEARCHING AUTHORITY 

Jinrongdajie,Xicheng District, Beijing 100033 
China (PCT Rule 43 bis. 1) 

NTD PATENT & TRADEMARK AGENCY LTD 
Date of mailing 

(day/month/year) 18 Ap1. 2013 (18.04.2013) 

Applicant's or agent's file reference FOR FURTIIER ACTION 

P2013958C See paragraph 2 below 

International application No. I International filing dale(d~monthlyear) I Priority date (day/month/year) 

PCT /CN2013/000009 05 Jan. 2013(05.01.2013) 06 Jan. 2012(06.01.2012) 
International Patent Classification (IPC) or both national classification and IPC 

See supplemental box 

Applicant 

AGIOS PHARMACEUTICALS, INC. et al. 

1. This opinion contains indications relating to the following items: 

181 Box No. I Basis of the opinion 
D Box No.II Priority 
[81 Box No. m Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 0 Box No. IV 
r81 Box No. V Reasoned statement under Rule 43bis. )(a Xi) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 
D BoxNo.Vl 

□ 
r81 

BoxNo. VII 
Box No.VIII 

2. FURTHER ACTION 

Certain docmnents cited 
Certain defects in the international application 
Certain observations on the international application 

If a demand for international Jl("eliminary examinaticm is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an 
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. lbis(b) that 
written opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a "'ritten opinion of the IPEA, the applicant is invited to submit to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing 
of Form PCT/ISA/220 or before the expiration of22 months from the priority dale, whichever expires later. 

For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/22O. 

Name and mailing address of the ISA/CN Date of completion of this opinion 
The State Intellectual Property Office, the RR.China 

6 Xitocheng Rd., Jimcn Bridge, Haidian District, 07 Apr. 2013 (07.04.2013) 
Beijing, Chin.a I 00088 
Facsimile No. 86-10-62019451 

Fonn PCT/ISA/237(cover sheet)( July 2009) 

Auth. 

Telepho 
(86-10 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT /CN2013/000009 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion bas been established on the basis of: 

181 the international application in the language in which it was filed. 
D a translation of the international application into ____________ , which is the language of a translation 

furnished for the purposes of international search{Rules 12.J{a) and 23.l(b}). 

2. D This opinion has been established taking into account the ~ctilication of an obvious mistake authorized by or notified to 
this Authority under Rule 9l(Rule 43bis.1(a)) 

3. With reganl to any nucleotide and/or amino acid sequence disclosed in the international application ,this opinion has been 
established on the basis of: 

a. a sequence listing filed or fmnished 

D onpaper 

D in electronic form 

b. time of fi1ing or furnishing 

D contained in the applicant as filed 

D filed together with the application in electronic form 

D furnished subsequently to this Authority for the puqx,ses of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the infOililRtion in the subsequent or additional copies is identical to that in the application as filed or does not 
go beyond the application as filed, as apprnpriate, were fmnished. 

5. Additional comments: 

Form PCT/ISA/237(Box No. I) (July 2009) 
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'WRITTEN OPINION OF 11IE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2013/000009 

Box No.III Non-establishment of opinion with regard to novelty. inventive step and industrial applkability 

This questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious},or to be 

industrially applicable have not been examined in respect of 

D the entire international application 

181 claims Nos. 15-19 

because: 

181 the said international application, or the said claims Nos. 15-19 

relate to the folloVl-ing su~ect matter which does not require an international search (specify}; 

See PCT/ISA/2 IO Box No. II L 

D the description, claims or dra\\'lllgs (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be fmmed(specify): 

D the claims, or said claims Nos. 

by the description that no meaningful opinion could be formed (specify); 

D no international search report has been established for said claims Nos. 

are so inadequately supported 

D a meaningful opinion could not be formed \\-ithout the sequence listing; the applicant did not, within the prescribed time limit: 

D furnish a sequence listing on paper complying v,,ith the standard provided for in Annex C of the Administrative Instructions, 
and such listing was not available to the International Searching Authority in a form and manner acceptable to it. 

D furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable to 
it_ 

D pay the required late furnishing fee for the furnishing of a sequence li:.-ting in response to an invitation under Rule 13ter: l(a) 
or (b). 

D See Supplemental Box for further details. 

Fonn PCT/ISA/237(Box No. ill) (July 2009) 
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International application No. WRITTEN OPINION OF 1HE 

INTERNATIONAL SEARCHING AUIHORITY PCT /CN2013/000009 

Box No. V Remoned statement under Rule 43bis. l(a)(i) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA} 

2. Citations and explanations 

1. Statement: 

Claims 9-12, 14-19 

Claims __________ 1-8--'--,_13 _________ _ 

Claims 

Claims 

Claims 

Claims 

------------------------
1-19 ------------------------
1-19 

------------------------

YES 

NO 

YES 

NO 

YES 

NO 

This -..ritten opinion ill established on the basis of subject-matter anticipated reasonably, please see Box No. IU and VIII for more details. 

2.1 Reference is made to the following documents: 

D 1: JP 11158073 A (TAKEDA CHEM IND LTD), 15 June 1999 (15.06.1999) 

D2: CUI-WAN WANG, et al A novel ligand N,N'-di(2-pyridyl}-2,4-diamino-6-phenyl-1,3,5-triazine (dp:lapt) and its complexes: 

[Cu(dpdapt)Ch] and [Cu(dp:laptXNO3XHP)]•NO3 •H20, Polyhedron, Vol. 25, 2006, pages 195-202 

D3: WO2010144338Al (ABRAXIS BIOSCIENCE LLC, etal), 16 Decembcr2010(16.12.2010) 

2.2Novelty 

(I) Clrum 1 is directed to the compound in formula (I) or a phannaceuticall acceptable salt or hydrate thereof 

DI provides the compounds as follows. These compounds disclosed in DI destroy the novelty of the present claims 1, 2, 7, 8. 

r-t,_'"R.< .<.a,.' .P'• '-•~ 
1-1,::-......._N'";; f>,,:,-.f{N'!, ;i,.,:-.t;;'f 11_,,:«f> 

0 ,,_J..1'1 A f""i ~~ f-it ~) :s'¼H u,r, l...,-..,, 14 if :-"""1 
'~i"_QsJ.•✓··' .....,_,.,...l'f.Ji..~l'A.,_U, ¼.,_.)...l'.J...~;l_~,J.::g:; ,.._~,._;<~~~.J.._..,< 
au Ra .,.R. li: Ii 

reference example 27 reference example 29 

~ 
m<)~.) 

w·~ ~ 
r<-.. ""~ 
•·, •• ,.;tp-.f ~ 

reference example 34 reference example 44 

reference example 30 

Therefore, the subject-matter of claims 1-2, 7-S is not new in view ofDl in the sense of Article 33(2) PCT. 11ie compounds in 

reference examples 27, 30 and 44 disclosed in D1 destroy the novelty of the present drums 3 and 6. The compounds in reference 

examples 28-29 disclosed in D1 destroy the novelty of the present claims 4-5. So claims 3-6 are not new in the sense of Article 33(2) 

PCT 
D2 discloses a ligand dp:!apt~ N,N' -di(2-pyridyl)-2,4-diamino-6-phenyl-1,3,5-triazine (see "2.2 s;nthesis of dpdapt" in page I%) 

<~"-l\ 
~"-t') 

iq- .. ,-rf 
....-~.J,K')...._"" 
_)_ ' 
- J T~) 

in formula ~- '/ . This ligand destroys the novelty of the present claim I. Therefore, the subject-matter of clrum 1 is not new in 

view of D2 in the sense of Article 33(2) PCT. As the disclosure in D2 and for the same reason above, claims 2-S are not new in the 

sense of Article 33(2) PCT 
D3 discloses a series oftriazine derivatives and theirtherapeutical applications on cancer (See the 911,-10111 and 14th compounds in 

page 33, the ll111-12th compounds in page 38, the 11lh-12lh compounds in page 46, the tllh-12th compounds in page 50, and the ll1h-121h 

compounds in page 53 of the description, claims 8 and 20). However these compounds have been excluded by claim 1. Therefore, the 

subject-matter of claim I is new in view of D3 in the sense of Article 33(2) PCT. Foi- the same reason above, claims 2-8 are new in the 

sense of Article 3 3(2) PCT. 
See Supplemental Box 

Form PCT/ISA/237(Box No. V) (July 2009) 
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BoxNo. VIII 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTIIORITY 

Certain observations on the international application 

International application No. 

PCT/CN2013/000009 

The following observations on the clarity of the claims, desi.nption, and drav..ings or on the question whether the claims are fully 
supported by the description, are made: 

l. Claim 15 defines the composition is as claim l 0, but the subject-matter of claim 10 is compowid. 'Ibey are not accordanl 

Thus claim 15 is unclear and does not meet the requirements of Article 6 PCT The written opinion has been carried out that the 

composition in claim 15 is as claim 13. 

Form PCT/ISA/237(Box No. VIII)(July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplementa] Box 

In case the space in any of the preceding boxes is not sufficient. 

International application No. 

PCT /CN2013/000009 

Continuation of: IntematiOflal Patent Classification (IPC) or both national classification and IPC 

C07D 251/18 (2006.01) i 

C07D251/26 (2006.0l)i 

A61K 31/53 (2006.01) i 

A61P 35/00 (2006.01) i 

Continuation of: Box No. V 

(2) Claim 9 is directed to the compound in formula {II) or a phannaceuticall acceptable salt thereof. See opinion 2.2.(l), the 
compounds disclosed in DI. D2 and DJ can not destroy the novelty of claim 9. The subject-matter of claim 9 is therefore new in view 
each of DI, D2 and D3 in the sense of Article 33{2) PCT. Claims 10-12 are dependent on claim 9, for the same reason above. claims 
10-12 are new in view each of DI, D2 and D3 in the sense of Article 33{2) PCT. 

(3) Claim 13 is directed to the composition comprising a compound of claim 1 1md a phannaceutically acceptable carrier. DI also 
discloses the composition of the said compounds (see paragraph [0031] of Dl ). The subject-matter of claim 13 is therefore not new in 
view ofDl in the sense of Article 33{2) PCT. Claim 14 is dependent on claim 13, it defines that the composition further comprises a 
second therapeutic agent useful in the treatment of cancer. But this feature is not disclosed in DL The subject-matter of claim 14 is 
therefore new in view of DJ in the sense of Article 33(2) PCT. 

D2 does not provide a composition comprising the relevant compound, and the subject-matter of claims 13-14 is therefore new in 
view of D2 in the sense of Article 33(2) PCT. 

The compounds in claim 1 are new in view of D3, accordingly the compositions in claims 13-14 are also new in view of D3 in the 
sense of Article 33(2)PCT. 

(4) Claim 15 is directed to a method of treating a cancer characterized by the presence of an IDH2 mutation.However, the 
subject matter of claim 15 is not disclosed in Dl, D2 and D3. The subject-matter of claim 15 is therefore new in view of Dl, D2 
and D3 in the sense of Article 33(2) PCT. 

Claims 16-19 are dependent on claim 15 directly or indirectly, for the same reason above, cJaims 16-19 are new in the sense of 
Article 33(2) PCT. 

2.3 Inventive step 

The subject-matters of claims 1-19 do not involve inventive steps in the sense of Article 33(3) PCT. 

(1) See opinions 22.(1) and (3}, claims 1-8, 13 are not new in viewofD1, and claims 1-8 are not new in viewofD2, claims 1-8, 
13 thus don't involve inventive steps in view ofDl in the sense of Article 33(3) PCT, and claims 1-8 thus don't involve inventive steps 
in view ofD2 in the sense of Article 33(3) PCT. 

(2) D3 is considered to be the closest prior art of claim l, and it discloses a series of triazine derivatives and their therapeutical 
applications in cancer. Because the compounds are excluded by claim l. The st:roctures of these compounds are \'el)' close to those of 
the compounds in the present claim 1, and the difference is that some substituents are slightly different The problem to be solved by 
the present invention =Y therefore be regarded as to prm·ide more rutemative triazine compounds for the treatment of cancer. 
However. the adjustment between the similar snbstituents is a customary teclmical means in the art to solve the above technical 
problem. Thus. based on the compounds disclosed in D3, it is obvious to a skilled person in the art to arrive at the solutions of claim l 
by adjusting the substitnents and to easily expect the same or similar action as D3. Moreover, claim l doesn't have any unex-pected 
technical effect. As a result, the subject-matter of claim 1 is not inventive in the sense of Article 33(3) PCT. 

Claims 2-8 are the dependent claims of claim 1, which further limit the definition of the groups in claim 1. These claims both seek 
to protect some compounds of claim 1. As the same reason mentioned above, it is obvious to the skilled person in the art to obtain the 
compounds of claims 2-8. Claims 2-8 thus do not involve inventive steps in view ofD3 in the sense of Article 33(3) PCT. 

(3) As the disclosure in D3 and for the similar reason above, cJaims 9-12 do not involve inventive steps in the sense of Article 
33(3) PCT. 

(4) Claims 13-14 are directed to the compositions comprising a compolllld of claim 1. See opinion 2.3.(2), the compounds of 
claim 1 are not inventive. Moreover, D3 discloses a phannaceutical composition comprising the triazine compound and a 
phannaceutically acceptable carrier, and the composition can further comprise an additional therapeutic agent (see claims 3 and 5 
in D3). Th~ based on the composition disclosed in D3, it is obvious to a skilled person in the art lo arrive at the solutions of claims 
13-14. As a result, the subject-matters of claim 13-14 is not inventive in the sense of Article 33(3)PCT 

See Supplemental Box 

Form PCT/ISA/237(Supplemental Box) (July 2009) 
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Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 

Continuation of : Box No. V 

International application No. 

PCT/CN2013/000009 

(5) Claim 15 is directed to 1he use of the composition for manufacture the medicaments for treating a cancer characterized by the 

presence of an IDH2 mutation. D3 is considered to be the closest prior art of claim l S, and it discloses a series of lriazine derivatives 

and their therapeutical applications on various kinds of cancers such as sarcoma (see claim 20). Although D3 does not specifically 

disclose which mechanism the said cancer is caused by, its pwpose is the b""eatment of cancer. The people skilled in the art can not 

distinguish the application area between the present claim 15 and D3. As the composition of claim 13 is not inventive, in view ofD3, 

the pharmaceutical use of the composition is obvious to the person skilled in the art. Therefore, Claim 15 does not involve an inventive 

step in "iew of D3 in the sense of Article 33(3) PCT 

Claims 16-19 irre dependent on claim 15 directly or indirectly. RI 40Q and R 172K a:re the common IDH2. D3 didoses the cancer 

can be sarcoma and the composition can further comprise an additional therapeutic agent As claim 15 is not inventive, it is obvious to 

a skilled person in the art to arrive at the solutions of claims 16-19. As a result, the su~ect-matter of claims 16-19 is not inventive in 

the sense of Article 33( 3) PCT. 

2.4 lndWJtrial applicability 
The subject-matters of claims 1-19 can be made or used in pharmaceutical industry and thus meet the requirement of Article 3 3( 4) 

PCT. 

Form PCT/ISA/237(Supplemental Box) (July 2009) 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTI-IORITY 

To: 100033 

10th Floor, Block A Investment Plaza 27 
Jinrongdajie,Xicheng District, Beijing 100033 

China 

NTD PATENT & TRADEMARK AGENCY 
LTD 

Applicant's or agent's file reference 

P2013958C 
International application No. 

PCT/CN2013/000009 

Applicant 

PCT 
NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRfITEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY, 
OR THE DECLARATION 

Date of mailing 

(day/month/year) 

(PCT Rule 44.1) 

18 Apr. 2013 (18.04.2013) 

FOR FURTIIER ACTION See paragraphs I and 4 celow 

International filing date (day/month/year) 

05 Jan. 2013(05.01.2013) 

AGIOS PHARMACEUTICALS~ INC. et al. 

I. The applicant is hereby notified that the mtemational search report and the written opjmon of the International Searching 
Authority have been established and are transmitted here\\<ith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so .vishes, to amend 1he claims of the international application (see Rule 46 ): 

When? The time limit for filing such amendrnaits is normally two months from the date of transmittal of the 
international search report 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 
1211 Geneva 20,Switzerland, Facsimile No.: +4122338 82 70 

For more detailed instructions, see the notes on the accompanying sheet. 

2. 0 The awlicant is hereby notified that no international search report .vill be established and that the declaration under Article 
l 7(2Xa) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. 0 With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 
0 the protest together .vith the decision thereon has been transmitted to the International Bureau together- with the 

applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 
0 no decision has been made yet on the protest; the applicant will re notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application will re published by the International 
Bureau. If the applicant wishes to avoid OT postpone publication, a notice of withdrawal of the international application, or of the 
priority claim., must reach the International Bureau as provided in Rules 90bis. l and 90bis.3, respectively, before the 
completion of the technical preparations for international publication. 

The appHcant may submit comments on an infonnal basis on the written opinion of the International Searching Authority to 
the International Bureau. The International Bureau will send a copy of such comments to all designated Offices wtless an 
international preliminary examination report has been or is to be established These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but ouly in respect of some designated Offices, a demand for international 
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from 
the priority elate (in some Offices even later);otherwise, the applicant must, within 20 months from the priority date, perform the 
prescribed acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months ( or later) will apply even if no demand is filed v.ithin 19 months. 

See the Annex to Fonn PCT/IB/301 and, for details about the applicable time limits, Office by Office, se 
Guide, National Chapters. 

Name and mailing address of the ISA!CN Authorized officer 
The State Intellectual Property Office, the P.R..China 
6 Xitucheng Rd., Jim= Bridge, Haidian District, Beijing, China 100088 

FacsimileNo. (86-10)62019451 

Form PCT/lSA/220 (July 2009) 
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NOTES TO FORMPCTnSA/220 

These Notes are intended to give the basic instructions concerning the filing of amendments under Article 19. The Notes are 
based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions under that Treaty. 1n 
case of discrepancy betv,1een these Notes and those requirements, the latter are applicable. For more detailed information, see also the 
PCT Applicant's Guide. 

In these Notes, ~Article," "Rule" and "Section~ refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report and the Mitten opinion of the International Searching 
Authority, one opportunity to amend the claims of the mtemational application. It should however be emphasized that, since all parts 
of the international application ( claims, description and drawings) may be amended during the international preliminary examination 
procedure, there is usually no need to file amendments of the claims under Article l 9except where, e.g. the applicant wants the lattel
to be published for the purposes of provisional protection or has another reason for amending the claims before international 
publication. Furthermore, it should be emphasized that provisional protection is available in some States only (see PCT Applicant's 
Guide). 

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed vmere the 
International Searching Authority has declared, under Article 17(2), that no international search report would be established (see PCT 
Applicant's Guide, paragraph 296). 

What parts of the international application may be amended ? 

Under Article 19, only the claims may be amended. 

During the international phase, the cl.aims may also be amended ( or further amended) under Article 34 before the International 
Preliminary Examining Authority. The description and drawings may only be amended under Article 34 before the International 
Preliminary Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or, where 
applicable, Article 41. 

When ? Within 2 months from the date of transmittal of the mternational search report or 16 months from the priority date, 
-whichever time limit expires later. It should be noted, however, that the amendments will be considered as having been 
received on time if they are received by the International Bureau after the expiration of the applicable time limit but before 
the completion of the technical preparations for international publication (Rule 46.1 ). 

Where not to f"lle the amendments ? 

The amendments may only be filed v,1ith the International Bureau and not with the receiving Office or the International Searching 
Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 

How ? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one or more of 
the claims as filed. 

A replacement sheet or sheets containing a complete set of claims in replacement of all the claims previously filed must be 
submitted. 

Where a claim is cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they 
must be renmnbered consecutively in Arabic rnmierals (Section 205(a)). 

The amendments must be made in the language in which the int.ernational application is to be published. 

What documents must/may accompany the amendments ? 

Letter (Section 20S(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be confused 
with the •'Statement llllder Article 19( l )" ( see below, under "Statement under Article 19( I)"). 

The letter mu.st be in English or French, at the choice of the app)h:ant. However, if the language of the 
international application is En~ish. the letter must be in English; if the language of the international application 
is French, the letter must be in French. 

Notes to Form PCT/ISA/220 (fiIStshect) (July 2009) 
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NOTES TO FORM PCT/ISA/220 (continued) 

The letter must indicate the differences bet\veen the claims as filed and the claims as amended. It must, in particular, indicate, 
in connection with e.ach claim appearing in the international application (it being understood that identical indications 
concerning several claims may be grouped), whether 

(i) the claim is unchanged; 
(ii) the claim is cancelled; 
(iii) the claim is new, 
(iv) the claim replaces one or more claims as filed; 
(v) the claim is the result of the division of a claim as filed. 

The following examplell illustrate the manner in which amendments must be explained in the accompanying letter: 
1. [Where originally there were 48 claims and after amendment of some claims there are 51 ): 

"Claims 1 to 29, 31, 32, 34, 35, 37to 48 replaced by amended claims bearing the same nwnlx:rs; 
claims 30, 33 and 36 unchanged; new claims 49to 51 added" 

2. [Where originally there were 15 claims and after amendment of all claims there are 11]: 
«claims I to 15 replaced by amended claims I to 11. = 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding new claims]: 
"Claims I to 6 and 14 nnchanged~ claims 7to 13 cancel1ed; new claims 15, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged" 

4. [\Vhere various kinds of amendments are made]: 
"Claims 1-10 unchanged.; claims 11 to 13, 18 and 19 cancelled; claims 14, IS and 16 replaced by amended claim 14; 
claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and21 added." 

"Statement under Article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that such 
amendments might have on the description and the dra~ings (which cannot be amended under Article 19( 1 )). 

The statement will be published with the international application and the amended claims. 

It must be in the language in which the international application h to be published 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims as filed and as 
amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by using the words 
~statement under Article 19(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations contained in that 
report. Reference to citations, relevant to a given claim, contained in the international search report may be made only in 
connection with an amendment of that claim. 

Consequence if a demand for international preliminary examination has already been f"lled 

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for international 
preliminary examination has already been submitted, the applicant must preferably, at the time of filing the amendments (and 
any statement) with the International Bureau, also file with the International Preliminary Examining Authority a copy of such 
amendments (and of any statement) and, where required, a translation of such amendments for the procedure before that 
Authority (see Rules 55.J(a) and 62.2, first sentence). For further information. see the Notes to the demand form 
(PCT/IPEA/401). 

If a demand for international preliminary examination is made, the written opinion of the International Searching Authority 
will, except in certain cases where the International Preliminary Examining Authority did not act as International Searching 
Authority and where it has notified the International Bureau under Rule 66.1 bis(b), be considered to be a written opinion of 
the International Preliminary Examining Authority. If a demand is made, the applicant may submit to the International 
Preliminary Examining Authority a reply to the written opinion together, ·where appropriate, with amendments before the 
expiration of 3 months from the date of mailing of F ormPCT /ISA/220 or before the expiration of 22 months from the priority 
date, whichever expires later (Rule 43bis. l( c )). 

Consequence with regard to translation of the international application for entry into the national phase 

The applicant's attention is dravm to the fact that, upon entry into the national phase, a translation of the claims as amended 
under Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to, lhe translation of the 
claims as filed. 
For further details on the requirements of each designated/elected Office, see the PCT Applicant's Guide • National Chapters. 

Notes to Form PCT/ISA/220 (second sheet) (July 2009) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's oc agent's file reference FORFURTHER see Form PCT/ISA/220 

P2013958C ACTION as well as, where applicable, item 5 below. 

lnternational application No. International filing date (day/month/year) (Earliest)Priority date (day/month/year) 

PCT/CN2013/000009 05 Jan. 2013(05.01.2013) 06 Jan. 2012(06.01.2012) 

Applicant 

AGIOS PHARMACEUTICALS. INC. et al. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according 

to Article 18. A copy is being transmitted to the futc:mational Bureau. 

This international search report consists of a total of 6 sheets. ------
D It is also accompanied by a copy of each prior art document cited in this report. 

I. Basis of the report 

a. With regard to the language, the international search was earned out on the basis of: 

181 the international application in the language in which it was filed 

D a translation of the international application into _____________ , which is the language of a 

ttanslation furnished for tlle purposes of international sean=h (Rules 123(a) and 23.l(b)) 

b. D This international searoh report has been established taking into account the rectif"ication of an obvious mioJtake authorize 

by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D Wrth regard to any oudeotide and /or amino acid sequence disclosed in the international application, see Box No. I. 

2. 181 Certain claims were found unsean:hable (see Box No. II) 

3. D Unity of invention is lacking (see Box No. III) 

4. With regard to the title, 

181 the text is approved as :submitted by 1he applicant 

D the text ha:s been established by this Authority to read a:s follows: 

5. With regard to the abstract, 

181 the text is approved as submitted by tlle applicant. 

D the text has been established, according to Rule 382(b ), by this Authority as it appears in Box IV The applicant may, within 

one monlh from the date of mailing of this intemationaJ search report, submit comments to this Authority. 

6. With regard to the drawing,s, 

a. The figure of the drawings to be published with tlle abstract is Figure No. 

0 as suggested by the applicant 

0 as selected by this Authority, because the applicant failed to suggest a figure 

0 as selected by this Authority, because this figure better characterizes the invention 
b. D none of the figures is to be published with the abstract 

Form PCT/ISA!210(first sheetXJuly 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2013/000009 

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 

1. 1:81 Claims Nos.: 15-19 
because they relate to subject matter not required to be searched by this Authority, namely: 
Claims 15-19 are directed to a method for the trea1ment ofhuman body (Rule 39.1 (iv) PCT). Nonetheless, the search has been 
carried out based on the use of the composition of claim 13 in the manufacture of corresponding medicaments. 

2. D ClaimsNos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

3. D Claims Nos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences ofRule 6.4(a). 

Box No.. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

L D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment 
of additional fee. 

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 

4. D No required additional searoh fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on protest D The additional search fees were accompanied by the applicant's protest and, where applicable, the 
payment of a protest fee. 

D The additional search fees were accompanied by the applicant's protest but the applicable protest fee 
v,illS not paid within the time limit specified in the invitation. 

D No protest accompanied the payment of additional search fees. 

Form PCT/ISA/210 (contmuat10n of first sheet (2))(July 2009) 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/CN2013/000009 

A. CLASSIFICATION OF SUBJECT MATIER 

See extra sheet 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification S}mbols) 

IPC: C07D 251,A61K 31,A61P35 

Docwnentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search tenns used) 

Vv"Pl, EPODOC, CNKI. CNPAT, CAPLUS, REGISTRY (STN) 

+triazinet-, tumor?, rumour?, isocitrate dehydrogenase, IDH, IDHI, IDH2, NADP. NADPH, AGIOS, structure search 

according to fonnula (I) 

C. DOCUMENTS CONSIDERED TO BE RELEVAflf 

Categorr Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X JP 11158073A(TAKEDACHEM IND LTD), 15 June 1999 (15.06.1999), see compounds of 1-8, 13 
n:ference examples 27-30, 34 and 44, paragraph [0033] in the description 

A the same as above 9-12, 14-19 

X CUI-JUAN WANG; et al. A novel ligand 1-8 
N,N'-di(2-pyridyl)-2,4-diamino-6-phenyl-l ,3,5-triazine ( dpdapt) and its complexes: 
[Cu(dpdapt)Cl2] and [Cu(dpdaptXN~XHP)l•N~ •HP, Polyhedron, Vol. 25, 2006, pages 
195-202, see "2 2 synthesis of dpdapt" in page 196 

181 Further documents are listed in the continuation of Box C. 181 Sec pat.ent family annex. 

* Special categories of cited documents: L<,T"' later document published after the international filing date 

"A" document defining the general state of the art which is not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 

"E" earlier application or patent but published on oc after the "X" document of particular relevance; the claimed invention 
international filing date caonot be considered novel or cannot be oonsiderod to involve 

"'I," document which may throw doubts on priority claim (S) or 
an inventive step when the document is taken alone 

which is cited to establish the publication date of another 
"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
citation or other special reason (as specified) document is combined with one or more other such 

.. o,. document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person 

other means skilled in the art 

"P" document published prior to the international filing date •• & "document member of the same patent family 

but later than the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

24 March 2013 (24.03.2013) 18 Apr. 2013 (18.04.2013) 
!Name and mailing address of the ISA/CN Authorized officer 
hne State Intellectual Property Office, the P.R.China 
~ Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China MAJin 
100088 Telephone No. (86-10)620843 81 
!Facsimile No. 86-10-62019451 

Form PCT/ISA/210 (second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2013/000009 

C (Continuation). DOCUMENTS CONSIDERED TO BE REIEVANT 

Category• Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X ~O 2010144338 Al (ABRAXIS BIOSCIENCE LLC, et al.), 16 December 2010 (16.12.2010), 1-19 
!see the9tb-10th and 14th compounds in page 33, the ll"'-12th compounds in page 38, the 
lltb.-12th compounds in page 46, the 11th-12th cotnpounds in page 50, and the lla.-12th 

~pounds in page 53 of the description, and see claims 3, 5 and20 

X ~O 2008131547 Al {PROMETIC BIOSCIENCES INC). 06 November 2008 (06.112008), see 1-19 

~pound XIT in page 7 of the description and claim 17 

Form PCT'lSA,210 {contmuation of second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT Intemational application No. 
Information on patent family members 

PCT/CN2013/000009 

Patent Documents referred 
in the Report 

Publication Date Patent Family Publication Date 

JP 11158073 A 15.06.1999 None 

WO20l0l44338Al 16.122010 CA 2764785 Al 16.12.2010 

KR20120016674A 24.02.2012 

EP 2440050 Al 18.04.2012 

AU 201025W02 Al 12.01.2012 

CN 102573485A 11.072012 

US 2012238576Al 20.09.2012 

JP 201252951 lA 22.112012 

WO 2008131547 Al 06.112008 TW 200906809 A 16.02.2009 

AU 2008243674 Al 06112008 

CA2684968Al 06.112008 

EP2152676Al 17.02.2010 

KR 20100017437 A 16.022010 

CN 101679321A 24.03.2010 

MXPA09011850A 28.02.2010 

US 2010129350 Al 27.05.2010 

JP 2010524979A 22.07.2010 

INDELNP200907063 E 25.06.2010 

US 8258295 B2 04.09.2012 

CN 101679321 B 03.10.2012 

MX2009011850 A 11.022010 

form PCT!ISA/210 (patent fumly annex) {July 2009) 
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INTERNATIONAL SEARCH REPORT 

CLASSIFICATION OF SUBJECT MATTER 

C07D 251/18 (2006.01) i 

C07D 251/26 (2006.01) i 

A61K 31/53 (2006.01) i 

A61P 35,00 (2006.01) i 

Form PCT!ISA/210 (ex1sa sheet) (July 2009) 

International application No. 

PCT/CN2013/000009 
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PATENT COOPERATION TREATY 
From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: CATHERINE M. MCCARTY 
LANDO & ANASTASI, LLP 

PCT 
ONE MAIN STREET, ELEVENTH FLOOR 
CAMBRIDGE, MA 02142 WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

Date of mailing 
(day/month/year) 

(PCT Rule 43bis. I) 

1 JAN 2011 
Applicant's or agent's file reference 

C2081-7033WO 
FOR FURTHER ACTION 

International application No. 

PCT/US 10/53623 

International filing date (day/month/year) 

21 October 2010 (21.10.2010) 

International Patent Classification (IPC) or both national classification and IPC 
IPC(8) - C12Q 1/68; A61K 31/225 (2010.01) 
USPC - 435/6; 514/547 
Applicant AGIOS PHARMACEUTICALS, INC. 

l . This opinion contains indications relating to the following items: 

l2?J 
□ 

BoxNo. I 

Box No. II 

Basis of the opinion 

Priority 

See paragraph 2 below 

Priority date (day/month/year) 

21 October 2009 (21.10.2009) 

~ 

□ 
Box No. III 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

IZI Box No. V Reasoned statement under Rule 43bis. l (a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 
[f a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 
If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Date of completion of this opinion 

31 December 2010 (31.12.2010) 

Form PCT/ISA/237 (cover sheet) (July 2009) 

Authorized officer: 

Lee W. Young 

PCT Helpdesk: 571•272-4300 
PCT OSP: 571·272-7774 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

l. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

International application No. 
PCT/US 10/53623 

[8] 

□ a translation of the international application into _____________ which is the language of a 

2. □ 

translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

□ 
□ 

b. (time) 

on paper 

in electronic form 

D in the international application as filed 

D together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version or copy ofa sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/US 10/53623 

Box No. III Non-estabJishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

D the entire international application. 

IZJ claims Nos. _1~4~-~3~5 ________________________________________ _ 

because: 

D the said international application, or the said claims Nos. _______________ _ relate to the following 
subject matter which does not require an international search (spec{fy): 

IZJ the description, claims or drawings (indicate particular elements below) or said claims Nos. _1_4_-3_5 _________ _ 
are so unclear that no meaningful opinion could be formed (specify): 

Claims 14-35 are not drafted in accordance with the second and third sentences of Rule 6.4 (a). These claims are improper multiple 
dependent claims. 

□ the claims, or said claims Nos. _______________________ _ are so inadequately supported 
by the description that no meaningful opinion could be formed (~pecify): 

IZJ no international search report has been established for said claims Nos . ...:1...:4_-3:..5:.._ ________________ _ 

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

D furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable 
to it. 

□ 

□ 

furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative 
Instmctions, and such listing was not available to the International Searching Authority in a form and manner acceptable 
to it. 

pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under 
Ruic 13ter.l(a) or (b). 

D See Supplemental Box for further details. 

Form PCT/ISA/237 (Box No. Ill) (July 2009) 
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International application No. 

PCT/US 10/53623 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-13 YES 
Claims none NO 

Inventive step (IS) Claims none 
YES 

Claims 1-13 NO 

Industrial applicability (lA) Claims 1-13 YES 
Claims none NO 

2. Citations and explanations: 
Claims 5-7 lack inventive step under PCT Article 33(3) as being obvious over the article titled "Hydroxyglutaric aciduria and malignant brain tumor: a case report and literature review" by Aghili et al. (hereinafter 'Aghili') in view of the article titled 'Mutations in the O-2-hydroxyglutarate dehydrogenase gene cause D-2-hydroxyglutaric aciduria" by Struys et al. (hereinafter 'Struys '05') 

Regarding claim 5, Aghili discloses a method of treating a subject having a cell proliferation-related disorder (abstract, ependymoma) characterized by ii) elevated levels of 2HG (abstract, pg 233, right col, para 1, elevated levels of L-2-OHG in urine and CSF) the method comprising radiotherapy (pg 234, left col, para 1). 
Aghili does not specifically disclose a treatment method of administering to the subject in need thereof a therapeutically effective amount of a compound that degrades, sequesters, metabolizes, increases the metabolic conversion of 2HG. 
Struys '05 discloses that low activity of D-2-hydroxyglutarate dehydrogenase in cells from patients of D-2-hydroxyglutaric aciduria (abstract and pg 359, right col, para 4) is due disease causing gene mutations in D-2-hydroxyglutarate dehydrogenase (abstract). It would have been obvious to one of ordinary skill in the art, at the time the invention was made, to have applied a commonly practiced replacement therapy of D-2-hydroxyglutarate dehydrogenase of Struys '05 to the method of treating a subject having a cell proliferationrelated disorder of Aghili, and thus to have increases the metabolic conversion of 2HG, without undue experimentation. 

Regarding claim 6, Aghili, in view of Struys '05, discloses the method of claim 5, wherein the compound metabolizes 2HG (Struys '05, abstract). 

Regarding claim 7, Aghili, in view of Struys '05, discloses the nethod of claim 6, wherein the compound is 2-HG dehydrogenase (Struys '05, abstract). 

Claims 8 and 11 lack inventive step under PCT Article 33(3) as being obvious over Aghili, as above, in view of US 6,979,675 82 (Tidmarsh). 

Regarding claim 8, Aghili discloses a method of treating a subject having a cell proliferation-related disorder (abstract, ependymoma) characterized by ii) elevated levels of 2HG (abstract, pg 233, right col, para 1, elevated levels of L-2-OHG in urine and CSF) the method comprising radiotherapy (pg 234, left col, para 1). 
Aghili does not specifically disclose a treatment method of administering to the subject in need thereof a therapeutically effective amount of an anti-glycolytic compound, to thereby treat the subject. 
Tidmarsh discloses a method of treating ependymoma with anti-glycolytic compound (col 3, In 26-44 and col 19, In 13-41). It would have been obvious to one of ordinary skill in the art, at the time the invention was made, to have applied the anli-glycotic compound of Tidmarsh to treat the ependymoma of Aghili, because Tidmarsh teaches that anti-glycolytic compound is effective in treating ependymoma. 

Regarding claim 11, Aghili, in view of Tidmarsh, discloses the method of claim 8, wherein the anti-glycolytic compound is 2 deoxyglucose (Tidmarsh, col 3, In 26-44). 

Claims 12-13 lack inventive step under PCT Article 33(3) as being obvious over Aghili, as above, in view of US 5,984,882 A to Rosenschein et al. (hereinafter 'Rosenschein'). 

Regarding claim 12, Aghili discloses a method of treating a subject having a cell proliferation-related disorder (abstract, ependymoma) characterized by ii) elevated levels of 2HG (abstract, pg 233, right col, para 1, elevated levels of L-2-OHG in urine and CSF) the method comprising radiotherapy (pg 234, left col, para 1). 
Aghili does not specifically disclose a treatment method of administering to the subject in need thereof a therapeutically effective amount of an antioxidant, to thereby treat the subject. 
Rosenschein discloses a method of applying antioxidant to treat ependymoma (col 2, In 46-53 and col 6, In 36-66). It would have been obvious to one of ordinary skill in the art, at the time the invention was made, to have applied the antioxidant of Rosenschein to treat the ependymoma of Aghili, because Rosenschein teaches that antioxidant is effective in treating ependymoma. 

Regarding claim 13, Aghili, in view of Rosenschein, discloses the method of claim 12, wherein the antioxidant is ascorbic acid (Rosenschein, col 2, In 46-53). 
---------c::ontinued in Supplemental Box-----------

Form PCT/ISA/237 (Box No. V) (July 2009) 
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Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 

Continuation of: 
Box V2. Citations and explanation 

International application No. 

PCT/US 10/53623 

Claims 1-4 lack inventive step under PCT Article 33(3) as being obvious over Aghili, as above, in view of the article titled "Investigations by 

mass isotopomer analysis of the formation of D-2-hydroxyglutarate by culutred lymphoblasts from two patients with D-2-hydroxyglutaric 

aciduria" by Struys et al. (hereinafter 'Struys '03') and the article titled "Metabolic enzymes as oncogenes or tumor suppressors" by 

Thompson (hereinafter "Thompson"}. 

Regarding claim 1, Aghili discloses a method of treating a subject having a cell proliferation-related disorder (abstract, ependymoma) 

characterized by ii) elevated levels of 2HG (abstract, pg 233, right col, para 1, elevated levels of L-2-OHG in urine and CSF) the method 

comprising radiotherapy (pg 234, left col, para 1). 

Aghili does not specifically disclose a treatment method of administering to the subject in need thereof a therapeutically effective amount of 

a treatment that decreases the ability of 2HG to compete with a cellular structural analog of the 2HG. 

Struys '03 discloses that mitochondrial 2-KG interconverts rapidly to D-2-HG in cultured lymphoblast from patients with D-2-HG aciduria 

(abstract) and the three components, citrate, D-2-HG and 2-KG, are part of a metabolic sequence (pg 119, left col, para 2). 

Thompson discloses that mutated IDH1, arginine 132, is found in 12% of glioblastomas (pg 1, para 3) and maybe resulted from its loss of 

capacity to be regulated by its end-product alpha-ketoglutarate (pg 2, para 1 ). One skilled in the art.at the time the invention was made, 

would have been motivated to combine the observations that isocitrate and 2-KG are precursors of elevated D-2-HG of Stuys '03 with 

dysregulated IDH1 mutant of Thompson, and to have applied the end-product alpha-ketoglutarate as an inhibitor of IDH1 to treat the cell 

proliferation disorder of Aghili, by reducing the level of O-2-HG precursors. 

Regarding claim 2, Thompson further discloses increasing the cellular concentration of the cellular structural analog of the 2HG relative to 

the concentration of the 2HG (pg 2, para 1, alpha-ketoglutarate). 

Regarding claim 3, Thompson further discloses that the cellular structural analog has the following formula as disclosed: wherein; 

each Ra and Rb are independently H; 

Re is a hydrogen bond acceptor, and can be bound to the carbon chain by way of a single or double bond, as indicated by the dashed line; 

and 
n is 1 (pg 2, para 1, alpha-ketoglutarate). 

Regarding claim 4, Aghili, in view of Struys '03 and Thompson, discloses the method of claim 3, wherein the cellular structural analog is 

alpha ketoglutarate (Thompson, pg 2, para 1 ). 

Claims 9-10 lack inventive step under PCT Article 33(3) as being obvious over Aghili, as above, in view of Tidmarsh and Thompson. 

Regarding claim 9, Aghili, in view of Tidmarsh, discloses the method of claim 8, but does not specifically disclose that wherein the anti

glycolytic compound is a compound, which upon administration, turns a PET positive cancer into a PET negative cancer. Thompson 

discloses that cancer cells preferentially metabolize glucose in PET positive cancer (pg 1, para 1). It would have been obvious to one of 

ordinary skill in the art, at the time the invention was made, to have applied the anti-glycolytic compound of Aghili and Tidmarsh to treat the 

PET positive cancer of Thompson, because Thompson teaches that cancer cells preferentially metabolize glucose. 

Regarding claim 10, Aghili, in view of Tidmarsh and Thompson, discloses the method of claim 9, wherein the PET positive cancer is a 

tumor (Thompson, pg 1, para 1-2). 

Claims 1-13 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry. 

Form PCT/ISN237 (Supplemental Box) (July 2009) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCTASAQ20 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 
(daynnonthlyear) see form PCTASA,210 (second sheet) 

Applicant's or agent's file reference 

see form PCTASM20 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCT /US2011 J067752 
International filing date (dayAnonth,,year) 

29.12.2011 

International Patent Classification (IPC) or both national dassification and IPC 

INV. A61 K31/496 A61 P35JO0 

Applicant 

AGIOS PHARMACEUTICALS, INC. 

1. This opinion contains indications relating to the following items: 

[8J Box No. I 
[8J Box No. II 

Basis of the opinion 

Priority 

Priority date (daynnonth/year) 

29.12.2010 

D 
D 

Box No. Ill 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 
[8J Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step and industrial 

applicability; citations and explanations supporting such statement 

l:8J Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

l:8J Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the I PEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCT/1SAQ20 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCTASA-220. 

3. For further details, see notes to Form PCT/lSA-220. 

Name and mailing address of the ISA: 

European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 
Fax: +49 89 2399 - 4465 

Form PCTt!SA,237 (Cover Sheet) (July 2009) 

Date of completion of 
this opinion 

see form 
PCTASA,210 

Authorized Officer 

Terenzi, Carla 

Telephone No. +49 89 2399-7707 
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Box No. I Basis of the opinion 

1 . With regard to the language, this opinion has been established on the basis of: 

ISi the international application in the language in which it was filed 

International application No. 
PCT /US2011 J067752 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing filed or furnished: 

a. (means) 

□ on paper 

□ in electronic form 

b. (time) 

□ in the international application as filed 

□ together with the international application in electronic form 

□ subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 
the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Box No. II Priority 

1. ISi The validity of the priority claim has not been considered because the International Searching Authority 
does not have in its possession a copy of the earlier application whose priority has been claimed or, where 
required, a translation of that earlier application. This opinion has nevertheless been established on the 
assumption that the relevant date (Rules 43bis.1 and 64.1) is the claimed priority date. 

2. □ This opinion has been established as if no priority had been claimed due to the tact that the priority claim 
has been found invalid (Rules 43bis.1 and 64.1 ). Thus for the purposes of this opinion, the international 
filing date indicated above is considered to be the relevant date. 

3. Additional observations, if necessary: 

Form PCT.1SN 237 (April 2007) 
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INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCTA.JS2011.i067752 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 2-6, 8 9 12, 13, 15-17 
No: Claims 1 7 10 11 

Inventive step (IS) Yes: Claims 
No: Claims 1-17 

Industrial applicability (IA) Yes: Claims 1-17 
No: Claims 

2. Citations and explanations 

see separate sheet 

Box No. VI Certain documents cited 

1. Certain published documents (Rules 43bis.1 and 70.10) 

and /or 

2. Non-written disclosures (Rules 43bis.1 and 70.9) 

see form 210 

14 

Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 

Form PCTASA/237 {April 2007) 
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Re Item V 

International application No. 

PCT/US2011 /067752 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Claims 15 and 16 relate to a subject-matter considered by this Authority to be 
covered by the provisions of Rule 39.1 (iv) PCT. Their patentability is inter alia 
dependent upon their formulation as well as upon national and regional laws and no 
unifying criteria is provided in this field by the PCT. The EPO, for example, does not 
recognise as patentable claims to the use of a compound in a medical treatment, but 
may allow claims to a product, in particular substances or compositions for use in a 
first or further medical treatment. 

2. Novelty 

The present application does not meet the criteria of Article 33(1} PCT, because the 
subject-matter of claims 1, 7, 10, 11 and14 is not new in the sense of Article 33(2) 
PCT. 

2.1 Document D1 describes a compound according to general formula (I), namely 1-
[ 4-( 6-bromonaphth-2-ylsulph onyl) benzoyl]-4-( 4-pyridyl)piperazi ne. The ref ore, the 
subject-matter of claims 1, 7, 10, 11 and 14 is not novel over D1. 

3. Inventive step 

The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1-17 does not involve an inventive step in the sense of Article 
33(3) PCT. 

Document D2 is regarded as being the prior art closest to the subject-matter of the 
present application, and discloses benzene sulfonamide derivatives and their use in 
the treatment of cancer. 

The main difference between the compounds of present formula (I} and example 130 
of D2 resides in the presence of a carbonyl group instead of a methylene group 
between the piperazine and the benzenesulfonamide moieties. Example 146 of D2 
differs form the compound of formula (I) in that the phenyl ring is meta and not para 
substituted. The objective technical problem to be solved may therefore be regarded 
as the provision of alternative compounds for use in the treatment of cancer. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2011/067752 

However, the compounds of formula (I) are structurally very close to the one 
described in document D2. Since no effect seems to be associated to the minor 

structural variations no inventive step can be recognized on the basis of such 
modification. 

Re Item VI. 

Certain documents cited 

Attention is drawn to the fact that document D3 which has been cited in the search 

report as a "P" document and which relates to PKM2 modulators according to formula 
(I) for use in the treatment of cancer, may become relevant in the regional 
examination phase for assessing novelty and inventive step. 

Re Item VIII 

Certain observations on the international application 

Claim 1 defines the therapeutic application of the compounds of formula (I) only in 
functional terms "method of activating PKM2", which do not allow any practical 
application in the form of a defined, real treatment of a pathological condition. The 
subject-matter of said claim is therefore unclear, contrary to the requirements of 
Article 6 PCT. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 
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Possible steps after receipt of the international search report (I SR) and 
written opinion of the International Searching Authority (WO-I SA) 

General 
inform at ion 

Amending claims 
under 
Art. 19 PCT 

Filing a demand 
for international 
preliminary 
examination 

Filing informal 
comments 

End of the 
international 
phase 

Relevant PCT 
Rules and more 
information 

For all international applications filed on or after 01/01/2004 the competent 
I SA will establish an ISR It is accompanied by the WO-I SA. Unlike the 
former written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not 
meant to be responded to, but to be taken into consideration for further 
procedural steps. This document explains about the possibilities. 

Within 2 months after the date of mailing of the ISR and the WO-ISA the 
applicant may file amended claims under Art. 19 PCT directly with the 
International Bureau of WI PO. The~ reform of 2004 did not change 
this procedure. For further information please see Rule 46 ~ as well as 
form PCT/ISA/220 and the corresponding Notes to form PCT/ISN220. 

In principle, the WO-ISA will be considered as the written opinion of the 
I PEA This should, in many cases, make it unnecessary to file a demand for 
international preliminary examination. If the applicant nevertheless wishes 
to file a demand this must be done before expiry of 3 months after the 
date of mailing of the I SR/ WO-I SA or 22 months after priority 
date, whichever expires later (Rule 54bis PCT). Amendments under Art. 
34 PCT can be filed with the I PEA as before, normally at the same time as 
filing the demand (Rule 66.1 (b) PCT). 

If a demand for international preliminary examination is filed and no 
comments/amendments have been received the WO-ISA will be transformed 
by the I PEA into an I PRP (International Preliminary Report on Patentability) 
which would merely reflect the content of the WO-ISA. The demand can still 
be withdrawn ( Art. 37 PCT). 

After receipt of the ISR'WO-ISA the applicant may file informal comments 
on the WO-ISA directly with the International Bureau of WI PO. These 
will be communicated to the designated Offices together with the I PRP 
(International Preliminary Report on Patentability) at 30 months from the 
priority date. A ease also ref er to the next box. 

At the end of the international phase the International Bureau of WI PO will 
transform the WO-ISA or, if a demand was filed, the written opinion of the 
I PEA into the I PRP, which will then be transmitted together with possible 
informal comments to the designated Offices. The I PRP replaces the former 
I PER {international preliminary examination report). 

Rule 43 PCT, Rule 43bis PCT, Rule 44 ~. Rule 44bis PCT, ~ Newsletter 
12/2003, OJ 11/2003, OJ 12/2003 
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PATENT COOPERATION TREATY 

From the IN1ERNATIONAL SEARCHING AUTI-IORTIY 

rro: 100033 PCT 
10th Floor, Block A Investment Plaza 27 NOTIFICATION OF TRANSMITTAL OF 

Jinrongdajie,Xicheng District, Beijing 100033 mE INTERNATIONAL SEARCH REPORT AND 
China THE WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY. 
OR THE DECLARATION 

NTD PATENT & TRADEMARK AGENCY 
LTD (PCT Rule 44 .1) ✓ 

Date of mailing 

(day/month/year) 25 Apr. 2013 (25.04.2013) 

Applicant's or agent's file reference 

P2013964C 
FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date (day/month/year) 

PCT/CN2013/070755 21 Jan. 2013(21.01.2013) 

Applicant 

AGIOS PHARMACEUTICALS, INC. et al. 

I. The applicant is hereby notified that the international search report and the written opinion of the futemational Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Artide 19: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 
12 I I Geneva 20,Switzerland, Facsimile No. : +41 22 338 82 70 

For more detailed instructions, see the notes on the accompanying sheet. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under Article 
l 7(2Xa) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 
D the protest together with the decision thereon has been transmitted to the International Bureau together with the 

applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 
D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after 1he expiration of 18 months from the priority date, the international application will be published by 1he International 
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90bis. l and 90bis.3, respectively, before the 
completion of the technical preparations for international publication. 

The applicant may submit comments on an informal basis on the written opinion of the futemational Searching Authority to 
the International Bureau. The futemational Bureau will send a copy of such connnents to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international 
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 
months from the priority date (in some Offices even later);otherwise, the applicant must, within 20 months from the 
priority date, perform the prescribed acts for entry into the national phase before those designated Offices. 
In respect of other designated Offices, the time limit of 30 months ( or later) will apply even if no demand is" .a!!!f'tlil!Mhli.ll. 
See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, .,_.,.,.,...Kn:u 

Guide, National Chapters. 

Name and mailing addreso of the ISNCN Authorized officer 
The State Intellectual Property Office, the P.R.China 
6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China 100088 

HAN 

FacsimikNo. (86-10)62019451 Telephone No. (86-10)62086 

Form PCT/ISA/220 (July 2009) 
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NOTES TO FORM PCT/ISA/220 

These Notes are intended to give the basic instructions concerning the filing of amendments wider Article 19. The Notes are 
based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions Uilder that Treaty. In 
case of discrepancy between these Notes and those requirements, the latter are applicable. For more detailed information, see also the 
PCT Applicant's Guide. 

In these Notes, "Article," "Rule" and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicimt has, afier having received the international search report and the written opinion of the International Searching 
Authority, one opportwiity to amend the claims of the international application. It should however be emphasized that, since all ]:filts 
of the international application ( claims, description and drawings) may be amended during the international preliminary examination 
procedure, there is usually no need to file amendments of the claims under Article l 9except where, e.g. the applicant wants the latter 
to be published for the purposes of provisional protection or has another reason for amending the claims before international 
publication. Furthermore, it should be emphasized that provisional protection is available in some States only (see PCT Applicant's 
Guide). 

The attention of the applicant is dra\\n to the fact that amendments to the claims under Article 19 are not allowed where the 
International Searching Authority has declared, under Article 17(2), that no international search report would be established (see PCT 
Applicant's Guide, paragraph 296). 

What parts of the international application may be amended ? 

Under Article 19, only the claims may be amended. 

During the international phase, the claims may also be amended ( or further amended) under Article 34 before the International 
Preliminary Examining Authority. The description and drawings may only be amended under Article 34 before the International 
Preliminary Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or, where 
applicable, Article 41. 

When? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date, 
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having been 
received on time if they are received by the International Bureau after the expiration of the applicable time limit but before 
the completion of the technical preparations for international publication (Rule 46.1 ). 

Where not to file the amendments ? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the International Searching 
Authority (Rule 46.2). 

Where a demimd for international preliminary examination has been/is filed, see below. 

How ? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one or more of 
the claims as filed. 

A replacement sheet or sheets containing a complete set of claims in replacement of all the claims previously filed must be 
submitted. 

Where a claim is cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they 
must be renumbered consecutively in Arabic numerals (Section 205(a)). 

The amendments must be made in the language in which the international application is to be published. 

What documents must/may accompany the amendments ? 

Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should uot be confused 
with the "Statement under Article 19(1)" (see below, under "Statement under Article 19(1 )"). 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international application 
is French, the letter must be in French. 

Notes to Fonn PCT/ISN220 (first sheet) (July 2009) 
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NOTES TO FORM PCT/ISA/220 (continued) 

The letter must indicate the differences between the claims as filed and the claims as amended It must, in particular, indicate, 
in connection with each claim appearing in the international application (it being understood that identical indications 
concerning several claims may be grouped), mi.ether 

(i) the claim is unchanged; 
(ii) the claim is cancelled; 
(iii) the claim is new; 
(iv) the claim replaces one or more claims as filed; 
(v) the claim is the result of the division of a claim as filed. 

The following example1 illustrtlte the manner in which amendments must be e::tplained in the accompanying letter. 
1. [Where originally there were 48 claims and after amendment of some claims there are 51 ]: 

"Claims 1 to 29, 31, 32, 34, 35, 37to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 15 claims and after amendment of all claims there are 11]: 
"<(:!aims 1 to 15 replaced by amended claims 1 to 11." 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding new claims]: 
'"Claims I to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 
"Claims 1-10 unchanged; claims II to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended claim 14; 
claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added." 

"Statement under Article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that such 
amendments might have on the description and the drawings (which cannot be amended under Article 19(1)). 

The statement will be published with the international application and the amended claims. 

It must be in the language in which the international application is to be published. 

It must be brief, not exceeding S00 words if in English or if translated into English. 

It should not be coofused with and does not replace the letter indicating the differences between the claims as filed and as 
amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by using the words 
··statement under Article 19(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations contained in that 
report Reference to citations, relevant to a given claim, contained in the international search report may be made only in 
connection with an amendment of that claim. 

Consequence if a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for international 
preliminary examination has already been submitted, the applicant must preferably, at the time of filing the amendments (and 
any statement) with the International Bureau, also file with the International Preliminary Examining Authority a copy of such 
amendments ( and of any statement) and, where required, a translation of such amendments for the procedure before that 
Authority (see Rules 55.3(a) and 62.2, first sentence). For further information, see the Notes to the demand form 
(PCT/IPEA/40 I). 

If a demand for international preliminary examination is made, the written opinion of the International Searching Authority 
will, except in certain cases where the International Preliminary Examining Authority did not act as International Searching 
Authority and where it has notified the International Bureau under Rule 66.1 bis(b), be considered to be a written opinion of 
the International Preliminary Examining Authority. If a demand is made., the applicant may submit to the International 
Preliminary Examining Authority a reply to the written opinion together, where appropriate, with amendments before the 
expiration of 3 months from the date of mailing ofFormPCT/ISA/220 or before the expiration of 22 months from the priority 
date, whichever expires later (Rule 43bis. l(c)). 

Consequence with regard to tramlation of the international application for entry into the national phase 

The applicant's attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as amended 
wider Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to, the translation of the 
claims as filed. 
For further details on the requirements of each designated/elected Office, see the PCT Applicant's Guide , National Chapters. 

Notes to Form PCT/ISA/220 (second sheet) (July 2009) 
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PATENT COOPERATION TREATY 

T From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: PCT 
100033 

WRITTEN OPINION OF THE INTERNATIONAL 
l 0th Floor, Block A Investment Plaza 27 SEARCHING AUTHORITY 

Jinrongdajie,Xicheng District, Beijing 100033 
China (PCTRule43 bis.I) 

NTD PATENT & TRADEMARK AGENCY LTD 

Date of mailing 

(daylmofllhlyear) 25 Apr. 2013 (25.04.2013) 

Applicant's or agent's file reference FOR FURTHER ACTION 

P2013964C See paragraph 2 below 

International application No. I International filing date(day/monthlyear) I Priority date (day/month/year) 

PCT/CN2013/070755 21 Jan. 2013(21.01.2013) 19 Jan. 2012(19.01.2012) 
International Patent Classification (IPC) or both national classification and IPC 

See the Supplemental Box 

Applicant 

AGIOS PHARMACEUTICALS, INC. et al. 

1. This opinion contains indications relating to the following items: 

181 Box No. I 
181 Box No.II 

181 Box No. III 

D BoxNo.IV 

181 Box No. V 

D BoxNo.VI 

D Box No. VII 
181 Box No. VIII 

2.FURTHERACTION 

Basis of the opinion 

Priority 

Non-establishment of opinion \\-ith regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 43bis.1 ( a Xi) with regard to novelty, inventive step or industrial applicability, 
citations and explanations supporting such statement 
Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority c«IPEA") except that this does not apply where the applicant chooses an 
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. lbis(b) that 
written opinions of !his International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing 
of Form PCTIISA/220 or before the expiration of22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISA/CN Date of completion of this opinion 
The State Intellectual Property Office, the P.R.China 

6 Xitucheng Rd., Jimon Bridge, Haidian District, 15 Apr. 2013 (15.04.2013) 
Beijing, China 100088 

Facsimile No. 86-10--62019451 

Form PCT/1SA/237(covcr shcctX July 2009) 

1/8 

Rigel Exhibit 1020 
Page 773 of 1266



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT /CN2013/070755 

Bo:i No. I Basis of the opinion 

l. With regard to the language, this opinion has been established on the basis of: 

~ the international application in the language in which it was filed. 
D a translation of the international application into ___________ , which is the language of a translation 

furnished for the purposes of international search (Rules 12.3(a) and 23. l(b)). 

2. D Tiris opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91(Rule 43bis. l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application ,this opinion has been 

established on the basis of : 

a. a sequence listing filed or furnished 

D onpaper 

D in electronic form 

b. time of filing or furnishing 

D contained in the applicant as filed 

D filed together with the application in electronic form 

D furnished subsequently to this Authority for the purposes of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the infonnation in the subsequent or additional copies is identical to that in the application as filed or does not 

go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Fohn PCT/JSA/237(Rox No. I) (July 2009) 
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WRITTEN OPINION OF TIIE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. II Priority 

International application No. 

PCT/CN2013/070755 

I. D The validity of the priority claim has not been considered bel;ause the International Searching Authority does not have in its 

possession a copy of the earlier application whose priority has been claimed or, where required, a translation of that earlier 

application. This opinion has nevertheless been established on the assumption that the relevant dale (Rules 43bis. l and 64.1) 

is the claimed priority date. 

2. D This opinion has been established as if no priority had been claimed due to the fact that the priority claim has been found 

invalid (Rules 43bis. 1 and 64. l ). Thus for the purposes of this opinion, the international filing date indicated above is 

considered to be the relevant dale. 

3. Additional observations, if necessary: The subject-matter of claims 1-16 is not explicitly or inherently disclosed in the priority 

document, including any feature implicit to a person skilled in the art. The priority of claims 1-16 is invalid 

Form PCT/ISA/237(Box No. II) (July 2009) 
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WRITTEN OPINION OF 1HE 
INTERNATIONAL SEARCIIlNG AUTHORITY 

lntemational application No. 

PCT/CN2013/070755 

Box No.ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

This questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious),or to be 
industrially applicable have not been examined in respect of: 

D the entire international application 

181 claims Nos. 17-20 

because: 

181 the said international application, or the said claims Nos. 17-20 

relate to the following su"t!ject matter which does not require an international search (specify): 

Claims 17-20 relate to a method for treating or preventing the diseases, which belongs to the excluded subjects. 

D the description, claims or drawings (indicate particular elements below) or said claims Nos. 

llTe so uncle1JT that no meaningful opinion could be formed (specify): 

D the claims, or said claims Nos. 

by the description that no meaningful opinion could be formed (specify): 

181 no international search report has been established for said claims Nos. 17-20 

llTe so inadequately supported 

----------------
□ a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

D furnish a sequence listing on paper complying with the st:andlJTd provided for in Annex C of the Administrative Instructions, 
and such listing was not available to the International Searching Authority in a form and manner acceptable to it. 

D furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable to 
it. 

D pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under Rule lJter. l(a) 
or(b). 

D See Supplemental Box for further details. 

Form PCT/ISN237(Box No. ill) (July 2009) 

4/8 

Rigel Exhibit 1020 
Page 776 of 1266



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2013/070755 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 

citations and explanations scupporting such statement 

I. Statement: 

Novelty (N) Claims 9-10, 12-16 YES 

Claims 1-8 11 NO 

Inventive step (IS) Claims YES 

Claims 1-16 NO 

Industrial applicability (IA) Claims 1-16 YES 

Claims NO 

2. Citations and explanations 

The statement and explanations have carried out on the basis of the subject-matter that could be reasonably expected to 

be claimed (see Box No. VIII). 

Reference is made to the following documents: 

D1: STN REGISlRY, L23 ANSWER 1 OF 3 (CAS NUMBER: 1038821-72-5), Database: ChemDB (University of California Irvine), 

Entered STN: 05 Aug. 2008 (OS. 08. 2008) 

D2: STN REGISlRY, L23 ANSWER 2 OF 3 (CAS NUMBER: 1032450-21-7), Database: ASINEX Ltd., Entered STN: 03 Jul 2008 

(03. 07. 2008) 

D3: POPOVICI-MULLER, Janeta et al. Discovery of the First Potent Inhibitors of Mutant IDHI That Lower Tumor 2-HG in Vivo. 

ACS Medicinal Chemistry Lett=. 17 Sep. 2012 (17.09.2012), vol. 3, no. 10, 850-855 

L Novelty 

Claim I relates to a compound of formula I or a pharmaceutically acceptable salt, tautomer, isotopologue or hydrate 

thereof. Document Dl (see CAS NUMBER: 1038821-72-5), Document D2 (see CAS NUMBER: 1032450-21-7) 

and Document D3 (see compounds 18-19, 21, 24-35, 37) disclose a series of compounds. Thus, the compound in claim 1 

is disclosed by the prior art. Accordingly, the subject matter of claim I is not novel in the sense of Article 33(2) PCT. 

Claim 2 is a dependent claim of claim 1. Document D3 (see compounds 18-19, 21, 24-35, 37) discloses a series of 

compounds. Thus, the compound in claim 2 is disclosed by the prior art Accordingly, the subject matter of claim 2 is not 

novel in the sense of Article 33(2) PCT. 

Claim 3 is a dependent claim of any one of claims 1-2. Document Dl (sec CAS NUMBER: 1038821-72-5), Document D2 

(see CAS NUMBER: 1032450-21-7) and Document D3 (see compounds 18-19, 21, 24-35, 37) disclose a series of 

compounds. Thus, the compound in claim 3 is disclosed by the prior art Accordingly, the subject matter of claim 3 is not 

novel in the sense of Article 33(2) PCT. 

Claim 4 is a dependent claim of claim 3. Document D2 (see CAS NUMBER: 10324S0-21-7) and Document D3 (see 

compounds 18-19, 21, 24-35, 37) disclose a series of compounds. Thus, the compound in claim 4 is disclosed by the prior 

art. Accordingly, the subject matter of claim 4 is not novel in the sense of Article 33(2) PCT. 

See the Supplemental Box 

Form PCT/1SA/237(Box No. V) (July 2009) 

5/8 

Rigel Exhibit 1020 
Page 777 of 1266



Box No. VIII 

WRITTEN OPINION OF TIIE 
INTERNATIONALSEARCIDNG AUTHORITY 

Certain observations on the international application 

International application No. 

PCT/CN2013/070755 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

1. Claim 14 relates to the compound is selected from any one of compounds from Table 1. The compounds from Table 

lare not described in the said claim. Accordingly claim 14 is not clear and does not meet the requirement of PCT Article 

6. 

This written opinion is established on the basis of subject-matter anticipated reasonably, i.e., the compound is selected 

from any one of compounds from Table 1 described in the description. 

Form PCT/ISA/237(Box No. VIII) (July 2009) 
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WRITTEN OPINION OFlHE 
INTERNATIONAL SEARClllNG AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 

Continuation of: 

1. International Patent Classification (IPC) or both national classification and IPC 

C07C237/22 (2006.01) i 

C07C271/22 (2006.01) i 

C07C271/44 (2006.01) i 

A61K3l/16 (2006.01) i 

A61K31/357 (2006.01) i 

A6IK3l/381 (2006.01) i 

A61K31/40 (2006.01) i 

A61K31/415 (2006.01) i 

A61K31/4164 (2006.0l)i 

A61K31/4192 (2006.01) i 

A61K31/426 (2006.0l)i 

A61K3l/435 (2006.01) i 

A61K31/495 (2006.0l) i 

A61P35/00 (2006.01) i 

International application No. 

PCT/CN2013/070755 

2. Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

2. Citations and explanations 

Claim 5 is a dependent claim of claim 3. Document Dl (see CAS NUMBER: 1038821-72-5), Document D2 (see CAS 

NUMBER: 1032450-21-7) and Document D3 (see compounds 18-19, 21, 24-35, 37) disclose a series of compounds. Thus, 

the compound in claim 5 is disclosed by the prior art. Accordingly, the subject matter of claim 5 is not novel in the sense 

of Article 33(2) PCT. 

Claim 6 is a dependent claim of claim 5. Document Dl (see CAS NUMBER: 1038821-72-5), Document D2 (see CAS 

NUMBER: 1032450-21-7) and Document D3 (see compounds 18-19, 21, 24-35, 37) disclose a series of compounds. Thus, 

the compound in claim 6 is disclosed by the prior art. Accordingly, the subject matter of claim 6 is not novel in the sense 

of Article 33(2) PCT. 

Claim 7 is a dependent claim of claim 5. Docwnent DI (see CAS NUMBER: 1038821-72-5) and Document D3 (see 

compounds 18-19, 21, 24-35, 37) disclose a series of compounds. Thus, the compound in claim 7 is disclosed by the prior 

art Accordingly, the subject matter of claim 7 is not novel in the sense of Article 33(2) PCT. 

Claim 8 is a dependent claim of claim 5. Document D3 (see compounds 18-19, 21, 29-35, 37) discloses a series of 

compounds. Thus, the compound in claim 8 is disclosed by the prior art Accordingly, the subject matter of claim 8 is not 

novel in the sense of Article 33(2) PCT. 

See the Supplemental Box in the next page 

Fonn PCT/1SA/237(Supplemental Box ) (July 2009) 
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WRITTEN OPINION OF TIIE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

International application No. 

PCT/CN2013/070755 

Claim 11 is a dependent claim of claim 8. Document D3 (see compounds 19, 34, 35) discloses a series of compoW1ds. 

Thus, the compoW1d in claim 11 is disclosed by the prior art. Accordingly, the subject matter of claim 11 is not novel in 

the sense of Article 33(2) PCT. 

Claims 9-10 and 12-13 are dependent claims of claim 8. Claim 14 relates to the compoW1d selected from any one of 

compounds from Table 1. Document D3, which is considered to be the closest prior art, discloses a series of compoW1ds. 

The difference between the compoW1d of Claims 9-IO and 12-14 and the compoW1ds disclosed in D3 lies in R4
. Thus, the 

compounds in Claims 9-10 and 12-14 are not disclosed by the prior art. Accordingly, the subject matter of Claims 9-10 

and 12-14 is novel in the sense of Article 33(2) PCT. 

Claims 15-16 relate to a pharmaceutical composition comprising a compound of any one of claims I to 

14. Document D3, which is considered to be the closest prior art, does not disclose a pharmaceutical composition 

comprising the compounds. Thus, the pharmaceutical composition in Claims 15-16 are not disclosed by the prior art. 

Accordingly, the subject matter of Claims 15-16 is novel in the sense of Article 33(2) PCT. 

2. Inventive step 

Claims 1-8 and 11 are not novel. Consequently, the subject matter of claims l-8 and 11 is not inventive in the sense of 

Article 33(3) PCT. 

Claims 9-10 and 12-13 are dependent claims of claim 8. Claim 14 relates to the compound selected from any one of 

compounds from Table 1. Document D3 (see page 850, paragraphs 1-2, compounds 18-19, 21, 24-35, 37), which is 

considered to be the closest prior art, discloses a series of compounds and the use of these compounds in the inhibitors of 

IDHl. The difference between the compound of Claims 9-10 and 12-14 and the compounds disclosed in D3 lies in R4
• 

Thus, the problem addressed by the present invention is to provide further compoW1ds of the same activites. However, it 

is common knowledge in this field to replace the groups in the side~s with similar groups to obtain other active 

compounds. Therefore, it is obvious for the person skilled in the art to adjust the compounds disclosed in D3 to produce the present 

compounds in Claims 9-IO and 12-14. Accordingly, the subject matter of Claims 9-IO and 12-14 is not inventive in the sense of 

Article 33(3) PCT 

Claims 15-16 relate to a pharmaceutical composition comprising a compound of any one of claims I to 14. It is common 

knowledge to prepare plwnnaceutical compostions from active compounds. As described above, the compounds clmmed in claims 

1-14 are not inventive over the prior art, the subject matter of Claims 15-16 is therefore not inventive in the sense of Article 33(3) 

PCT. 

3. Industrial applicability 

The subject matter of claims 1-16 can be made or used in industries, and thus meets the criteria of Article 33(4) PCT. 

Form PCT/ISA/237(Supplemental Box) (July 2009) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Fonn PCT/ISA/220 

P2013964C ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest)Priority date (day/month/year) 

DCT/CN2013/070755 21 Jan. 2013(21.01 .2013) 19 Jan. 2012(19.01.2012) 

Applicant 

AGIOS PHARMACEUTICALS, INC. et al. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according 

to Article 18. A copy is being transmitted to the International Bureau. 

This inlemational search report consists of a total of 5 sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

181 the international application in the language in which it was filed 

D a translation of the international application into ____________ , which is the language of a 

translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)) 

b. D This international search report has been established taking into account the rectification of an obvious mistake authorized 

by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With regard to any nucleotide and /or amino acid sequence disclosed in the inremational application, see Box No. I. 

2. 181 Certain claims were found unsearchable (see Box No. II) 

3. D Unity of invention is lacldng (see Box No. ill) 

4. Wrth regard to the title, 

0 the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

181 the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 382(b ), by this AuthOJity as it appears in Box N. The applicant may, within 

one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. The figure of the drawings to be published with the abstract is Figure No. 

D as suggested by the applicant 

D as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

b. 0 none of the figures is to be published with the abstract 

Form PCT/ISA/21 O(first sheetXJuly 2009) 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/CN2013/070755 

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 

1. 181 Claims Nos.: 17 -20 
because they relate to subject matter not required to be searched by this Authority, namely: 
Claim 17-20 relates to a method for treating or preventing the diseases, which belongs to the excluded subjects. 

2. D ClaimsNos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

3. D Claims Nos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. III Observations where unity of invention is Jacking (Continu,,tion of item 3 of first sheet) 

Titis International Searching Authority found multiple inventions in this international application, as follows: 

I. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment 

ofaddi tional fee. 

3. D As only some of the required additional sear,;h fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on protest D The additional search fees were accompanied by the applicant's protest and, where applicable, the 

payment of a protest fee. 

D The additional search fees were accompanied by the applicant's protest but the applicable protest fee 
was not paid within the time limit specified in the invitation. 

D No pro1est accompanied the paymi:nt of additional search fees. 

Form PCTIISA /210 (contmuatmn of first sheet (2))(July 2009) 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/CN2013/070755 

A. CLASSIFICATION OF SUBJECT MATTER 

See extra sheet 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Mnimum documentation searched (classification system followed by classification symbols) 

IPC: C07C237 /-; A61K3 l/-; A61P35/-; A61P43/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

CNPAT; CNKI; WPI; EPODOC; CA; STN: amide, carbamoyl, cancer, tumor, IDHl, isocitrate dehydrogenase, glioma, 

leukemia, melanoma, cholangiocarcinomas, chondrosarcoma, myelodysplastic syndomes, myeloproliferative neoplasm 

C. JXX:UMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X SlNREGISTRY, I23ANSWER 1 OF3 (CASNUMBER: 1038821-72-5),Database: 1, 3, 5-7 

ChemDB (University of California Irvine), Entered STN: 05 Aug. 2008 (05.08.2008) 

X SlN REGIS TRY, L23 ANSWER 2 OF 3 (CAS NUMBER: 1032450-21-7) , Database: 1,3-6 
ASINEX Ltd.,Entered STN: 03 Jul 2008 (03.07.2008) 

PX POPOVICI-MULLER, Janeta et al. Discovery of the First Potent Inhibitors of Mutant IDHl 1-16 
That Lower Tumor 2-HG in Vivo. ACS Medicinal Chemistry Letters. 17 Sep. 2012 (17. 09. 
2012), vol. 3, no. IO, 850-855, especially page 850, paragraphs 1-2, compounds 18-19, 21, 
24-35,37 

PX W02012/00%78Al (AGIOS PHARMACEUTICALS INC. et al.), 19 Jan. 2012(19.012012), 1-16 
n:u,e 7 na""'raPh 2 to oa2e 67 para.,ranh 2 

D Further documents are listed in the continuation of Box C. 181 See potent family annex. 

* Special categories ofcited documents: ~T'"" later document published after the international filing date 

'"'A" document defining the general state of the art which is not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 

"E" earlier application or patent but published on or after the '?{'"' document of particular relevance; the claimed invention 

international filing date cannot be oonsidered novel or cannot be considered to involve 

'"'L"' document which may throw doubts on priority claim (S) or 
an inventive step when the document is taken alone 

which is cited to establish the publication date of another 
''Y',.., document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
citation or other special reason (as specified) document is combined with one or more other such 

"O" document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person 

other means skilled in the art 

~'P"' document published prior to the international filing date "& "document member of the same patent family 

but later than the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

28 February 2013 (28.02.2013) 25 Apr. 2013 (25.04.2013) 

Name and mailing address of the ISAJCN Authorized officer 
!The Slate Intellectual Property Office, the P.R.China 

HAN, Yating r, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China 
100088 Telephone No. (86-1 o:,62086315 
!Facsimile No. 86-10-62019451 

Form PCT/ISA/210 (second sheet) (July 2009) 

3/5 
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INTERNATIONAL SEARCH REPORT 
Information on patent family members 

Patent Documents referred 
in the Report 

WO 2012/009678Al 

Publication Date 

19.012012 

Fonn PCT/ISA /210 (patent family annex) {July 2009) 

International application No. 

PCT/CN2013/070755 

Patent Family Publication Date 

WO 2012I009678A8 29.032012 

4i5 
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ontinuation of: 

LASSIFICATION OF SUBJECT MATTER 

C07C237/22 (2006.01) i 

C07C271/22 (2006.0l)i 

C07C271/44 (2006.01) i 

A61K31/16 (2006.01) i 

A61K31/357 (2006.01) i 

A61K31/381 (2006.0l)i 

A61K31/40 (2006.0l)i 

A61K31/415 (2006.01) i 

A61K31/4164 (2006.01) i 

A61K31/4192 (2006.01) i 

A6IK31/426 (2006.01) i 

A61K3t/435 (2006.01) i 

A61K31/495 (2006.01) i 

A61P35/00 (2006.0l)i 

Form PCT.'lSA,210 (extra sheet} (July 2009) 

.5/5 
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Electronic Acknowledgement Receipt 

EFSID: 18446774 

Application Number: 13939519 

International Application Number: 

Confirmation Number: 2110 

Title of Invention: 
METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED 
DISORDERS 

First Named Inventor/Applicant Name: Leonard Luan C. Dang 

Customer Number: 94970 

Filer: Asimini T. Georges Evangelinos 

Filer Authorized By: 

Attorney Docket Number: C2081-701320 

Receipt Date: 12-MAR-2014 

Filing Date: 11-JUL-2013 

Time Stamp: 16:17:13 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

276590 

1 Non Patent Literature 
Written_Opinion_C2081-7033 

no 5 
WO.PDF 

cc92ef87 e45e4f1 aedb91 016154993d3867, 
6bdb 

Warnings: 

Information: 
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277503 

2 Non Patent Literature 
C2081-7035WO_written_opini 

no 6 
on.PDF 

62eaa7ac6f97417a0e6d04b 129d 1 b2d351 e 
3a014 

Warnings: 

Information: 

1180092 

3 Non Patent Literature 
lnternational_Search_Report_C 

no 16 
2081 7052WO2.PDF -

3e826dec14692d 18752ac2b95d61741 04-a( 
397d3 

Warnings: 

Information: 

1275168 

4 Foreign Reference EP384228A 1.PDF no 34 
738909cd3f69b7bcc86750ff48bf288096c0 

932e 

Warnings: 

Information: 

2016086 

5 Foreign Reference EP385237 A2.PDF no 58 
03e37b02d884217bdc596691016261b107 

c15bea 

Warnings: 

Information: 

29597 

6 Foreign Reference Abstract_JPl 1158073.PDF no 2 
9d85012e 7784b91 acl 246db 19af28d2352f 

5bba2 

Warnings: 

Information: 

11468344 

7 Foreign Reference WO2001016097.PDF no 262 
e97d75c3cad85a243e261 da2b70212c1 Ob 

3f320 

Warnings: 

Information: 

1556285 

8 Foreign Reference WO2004073619A2.PDF no 32 
d55d 113c070da2e5ce0646f30b22acc6964 

7938d 

Warnings: 

Information: 

1299272 

9 Foreign Reference -_WO2004074438A2.PDF no 27 
15ee07c1269419ac4db2949b8b7 e4522ed 

46abb2 

Warnings: 

Information: 

7940223 

10 Foreign Reference -_WO2006038594A 1.PDF no 196 
17a 1 d3639276ad9e9eb92f4e0391 d3d4c94 

e2ba4 

Warnings: 

Information: 
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9118676 

11 Foreign Reference WO2006070198A 1.PDF no 200 
49065ff788e4e52af69a5346e352a3b6b 161 

f5a2 

Warnings: 

Information: 

7046113 

12 Foreign Reference WO2007023186A 1.PDF no 170 
1 f6546a095 aO 16 7 df7 44 76a 7 6f5 6546633 a8 

846f 

Warnings: 

Information: 

4911421 

13 Foreign Reference WO2008050168A 1.PDF no 100 
2d ea8b4 f2ffef9cf903 9ad b94 22b3fe 1 c0ab9 

052 

Warnings: 

Information: 

2721161 

14 Foreign Reference WO2008131547A 1.PDF no 75 
71 00abed9a77c827f2037fa7 ccb6cc56aabd 

0efb 

Warnings: 

Information: 

7988041 

15 Foreign Reference WO2009013126A 1.PDF no 190 
9ffcc44ad 99a29df68ab 7 e6909ef094 55 6e5 

3/d 

Warnings: 

Information: 

5629634 

16 Foreign Reference WO2009150248.PDF no 161 
b 77 db2b2acbc3 29 72e81285e SO cl 4 2 7 a3 7 

b4b56d 

Warnings: 

Information: 

7795669 

17 Foreign Reference WO2010028099.PDF no 220 
3 c4d 75 3 ab902a87 e 38d 53 0e9695 5 bbc9be 

159c58 

Warnings: 

Information: 

19310771 

18 Foreign Reference WO2010007756A 1.PDF no 598 
7fae7d36cb3c8d 15a88fb30ceb06b897b4c 

4eb52 

Warnings: 

Information: 

11500219 

19 Foreign Reference WO20101 05243A 1.PDF no 245 
4aa98b3cb681631452140757892699d7af5 

7c4e7 

Warnings: 

Information: 
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7080698 

20 Foreign Reference WO2010144338A 1.PDF no 180 
1 cl eac57b44c98764bfd099a9a23cefd6417 

8012 

Warnings: 

Information: 

7246779 

21 Foreign Reference WO2011072174A 1.PDF no 212 
128b42c5d374664465629375cabe01 d707( 

e3a0b 

Warnings: 

Information: 

22 Foreign Reference 
13-05-28_Non_final_OA_AGI-

IDH-4US.PDF 

12137215 

no 419 
42f9568a3ae072e48c6731f1 c4a95ef6ce59, 

e43 

Warnings: 

Information: 

3043853 

23 Foreign Reference WO20110521 0A 1.PDF no 73 
8438e 73d9a 16b06c61 dc7156d4527d2088 

120b9b 

Warnings: 

Information: 

8539524 

24 Foreign Reference WO2012009678.PDF no 254 
9c6bdd93b83297 eae761 e3623035ccc861 c 

c210a 

Warnings: 

Information: 

2103671 

25 Foreign Reference FR2735127Al.PDF no 57 
66f1 9caebadb5bcd5fa9073b2e69bde9962 

dd7e2 

Warnings: 

Information: 

171022 

26 Foreign Reference JPl 992099768A.PDF no 7 
aa0d03 65 a0ad 5cc46e8ed dcc9a 7b87134 37 

399b3 

Warnings: 

Information: 

5350104 

27 Foreign Reference 9291 034.PDF no 32 
d 1 001 a316fbfeb0ae1 2a8cc3423e95fc2499 

ab68 

Warnings: 

Information: 

4522808 

28 Foreign Reference WO9728129A 1.PDF no 98 
90b603c485e895f05cd2b11 aed3e55b05ea 

81419 

Warnings: 

Information: 
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Total Files Size (in bytes) 153536539 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/939,519 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 59 minus 20= 39 (37 CFR 1.16(i)) 
OR X 80 = 3120 

INDEPENDENT CLAIMS 2 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 0 ($155 for small entity) for each additional 800 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 5520 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

13/939,519 

94970 
LANDO & ANASTASI, LLP 
C2081 
ONE MAIN STREET, SUITE 1100 
CAMBRIDGE, MA 02142 

07/11/2013 Leonard Luan C. Dang C2081-701320 
CONFIRMATION NO. 2110 

FORMALITIES LETTER 

1111111111111111111111 ll]~!l]!~l!~l!~H!!l!II) '] 111111111111111 IIII 1111 

Date Mailed: 11/20/2013 

NOTICE OF INCOMPLETE REPLY (NONPROVISIONAL) 

Filing Date Granted 

The U.S. Patent and Trademark Office has received your reply on 11/12/2013 to the Notice to File Missing Parts 
(Notice) mailed 08/15/2013 and it has been entered into the nonprovisional application. The reply, however, 
does not include the following items required in the Notice. A complete reply must be timely filed to prevent 
ABANDONMENT of the above-identified application. Replies should be mailed to: Mail Stop Missing Parts, 
Commissioner for Patents, P.O. Box 1450, Alexandria VA 22313-1450. 

Applicant is given TWO MONTHS from the date of the Notice to File Missing Parts (Notice) mailed 08/15/2013 
within which to file all required items and pay any fees required below to avoid abandonment. Extensions of time 
may be obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit $280 to complete the basic filing fee for an undiscounted entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 CFR 
1.27) or make a certification of entitlement to micro entity status and pay the micro entity filing fee (37 CFR 
1.29). 

• Surcharge (for late submission of basic filing fee, search fee, examination fee or inventor's oath or declaration) 
as set forth in 37 CFR 1 .16(f) of$ 140 was not received. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of$ 3120 as an undiscounted entity, including any required multiple dependent claim 
fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 
are due. 

SUMMARY OF FEES DUE: 

Total fee(s) required within TWO MONTHS from the date of the Notice is$ 5660 for an undiscounted entity 
• $ 280 Statutory basic filing fee. 
• $ 140 Surcharge. 
• The application search fee has not been paid. Applicant must submit$ 600 to complete the search fee. 
• The application examination fee has not been paid. Applicant must submit$ 720 to complete the examination 

fee for an undiscounted entity. 
• The specification and drawings submitted electronically contain the equivalent of more than 100 pages. 

Applicant owes$ 800 for 86 pages in excess of 100 pages for an undiscounted entity. 
page 1 of 2 
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• Total additional claim fee(s) for this application is$ 3120 
• $ 3120 for 39 total claims over 20. 

Items Required To Avoid Processing Delays: 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Leonard Luan C. Dang 
Valeria Fantin 
Stefan Gross 
Hyun Gyung Jang 
Shengfang Jin 
Francesco Gerald Salituro 
Jeffrey Owen Saunders 
Shin-San Michael Su 
Katharine Yen 

Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Fee(s) 
Due, PTOL-85, is mailed. 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/ybedada/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

13/939,519 07/11/2013 1629 0.00 C2081-701320 59 2 

94970 
LANDO & ANASTASI, LLP 
C2081 
ONE MAIN STREET, SUITE 1100 
CAMBRIDGE, MA 02142 

CONFIRMATION NO. 2110 

FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~H~~IUI ljll 111111111111111 IIII IIII 

Date Mailed: 08/15/2013 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Leonard Luan C. Dang, Boston, MA; 
Valeria Fantin, La Jolla, CA; 
Stefan Gross, Brookline, MA; 
Hyun Gyung Jang, Arlington, MA; 
Shengfang Jin, Newton, MA; 
Francesco Gerald Salituro, Marlborough, MA; 
Jeffrey Owen Saunders, Lincoln, MA; 
Shin-San Michael Su, Newton, MA; 
Katharine Yen, Wellesley, MA; 

Leonard Luan C. Dang, Boston, MA; 
Valeria Fantin, La Jolla, CA; 
Stefan Gross, Brookline, MA; 
Hyun Gyung Jang, Arlington, MA; 
Shengfang Jin, Newton, MA; 
Francesco Gerald Salituro, Marlborough, MA; 
Jeffrey Owen Saunders, Lincoln, MA; 
Shin-San Michael Su, Newton, MA; 
Katharine Yen, Wellesley, MA; 

Assignment For Published Patent Application 
AGIOS PHARMACEUTICALS, INC, Cambridge, MA 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 13/256,396 11/29/2011 * 
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which is a 371 of PCT/US10/27253 03/12/2010 
which claims benefit of 61/160,253 03/13/2009 
and claims benefit of 61 /160 664 03/16/2009 
and claims benefit of 61/173,518 04/28/2009 
and claims benefit of 61 /180,609 05/22/2009 
and claims benefit of 61/220,543 06/25/2009 
and claims benefit of 61/227,649 07/22/2009 
and claims benefit of 61/229,689 07/29/2009 
and claims benefit of 61/253 820 10/21/2009 
and claims benefit of 61 /266,929 12/04/2009 

(*)Data provided by applicant is not consistent with PTO records. 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
UNITED STATES OF AMERICA PCT/US10/27253 03/12/2010 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 08/09/2013 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/939,519 

Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 
Title 

METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

Preliminary Class 

514 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number C2081-701320 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

The application data sheet is part of the provisional or non provisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1. 76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

D 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 r Rijrni:J@ l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Leonard Luan C. Dang 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Boston I State/Province I MA I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 30 Union Park Street 

Address 2 #201 

City I Boston I State/Provi nee I MA 

Postal Code I 02118 I Countryi I us 

Inventor 2 !? R@rITT@ Jl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Valeria Fantin 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City La Jolla I State/Province I CA I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 3214 Via Alicane 

Address 2 

City I La Jolla I State/Provi nee I CA 

Postal Code I 92037 I Countryi I us 

Inventor 3 !? Rirni:Wi fl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Stefan Gross 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 
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Attorney Docket Number C2081-701320 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

City I Brookline I State/Province I MA I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 14 Park St #1 

Address 2 

City I Brookline I State/Province I MA 

Postal Code I 02446 I Countryi I us 

Inventor 4 It Rir&ivi tl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Hyun Gyung Jang 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Arlington I State/Province I MA I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 6 Williams St 

Address 2 

City I Arlington I State/Province I MA 

Postal Code I 02476 I Countryi I us 

Inventor 5 !] Rirfu&i rl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Shengfang Jin 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Newton I State/Province I MA I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 6 Audubon Drive 

Address 2 

City I Newton I State/Province I MA 

Postal Code I 02467 I Countryi I us 

Inventor 6 It Rir&ivi tl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Francesco Gerald Salituro 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Marlborough I State/Province I MA I Country of Residencd I us 
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Attorney Docket Number C2081-701320 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

Mailing Address of Inventor: 

Address 1 25 Baker Drive 

Address 2 

City I Marlborough I State/Provi nee I MA 

Postal Code I 01752 I Countryi I us 

Inventor 7 !? R@rITT@ fl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Jeffrey Owen Saunders 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Lincoln I State/Province I MA I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 188 Tower Road 

Address 2 

City I Lincoln I State/Provi nee I MA 

Postal Code I 01773 I Countryi I us 

Inventor 8 !f Rirni:Wi fl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Shin-San Michael Su 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Newton I State/Province I MA I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 346 Hartman Road 

Address 2 

City I Newton I State/Provi nee I MA 

Postal Code I 02459 I Countryi I us 

Inventor 9 !? g~fug~ fl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Katharine Yen 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Wellesley I State/Province I MA I Country of Residencd I us 

EFS Web 2.2.6 

Rigel Exhibit 1020 
Page 800 of 1266



PTO/AIA/14 (03-13) 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number C2081-701320 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

Mailing Address of Inventor: 

Address 1 7 Norwich Rd. 

Address 2 

City I Wellesley I State/Provi nee I MA 

Postal Code I 02481 I Countryi I us 

All Inventors Must Be Listed - Additional Inventor Information blocks may be !J generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 94970 

Email Address 

Application Information: 

,MM JI 

Title of the Invention METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

Attorney Docket Number C2081-701320 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I I Suggested Figure for Publication (if any) I 

Publication Information: 

□ Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

□ 
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number I Q US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 94970 
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Attorney Docket Number C2081-701320 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate 
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the 
specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 

Prior Application Status Pending !Ri~ii I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

Continuation of 13256396 2e~ e ea ~z 2011-11-29 

Prior Application Status Exeired !Rim9Y~ I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

13256396 a 371 of international PCTUS2010027253 2010-03-12 

Prior Application Status Expired !Rit1J9il 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

PCTUS2010027253 non provisional of 61160253 2009-03-13 

Prior Application Status Exeired ! Ril]"l(lfj I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

PCTUS2010027253 non provisional of 61160664 2009-03-16 

Prior Application Status Exeired [Bij~x~ I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

PCTUS2010027253 non erovisional of 61173518 2009-04-28 

Prior Application Status Expired !Ri~iil 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

PCTUS2010027253 non provisional of 61180609 2009-05-22 

Prior Application Status Expired !Rim9Y~ I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

PCTUS2010027253 non provisional of 61220543 2009-06-25 

Prior Application Status Expired !Rit1J9i I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

PCTUS2010027253 non provisional of 61227649 2009-07-22 

Prior Application Status Expired !Ril]"l(lfjl 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

PCTUS2010027253 non erovisional of 61229689 2009-07-29 

Prior Application Status Expired [Rgffl9yj I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

PCTUS2010027253 non provisional of 61253820 2009-10-21 

Prior Application Status Expired !Ri~iil 
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Attorney Docket Number C2081-701320 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

PCTUS2010027253 non erovisional of 61266929 2009-12-04 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application 
that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

!Ri@NWI 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

PSftl:::IS28~ 8t82iZ26e ~ ~Q~Q Q~ ~~ 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
D contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

16,2013. 

Authorization to Permit Access: 

IZJ Authorization to Permit Access to the Instant Application by the Participating Offices 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number C2081-701320 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14( c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14( c), access may be provided to information concerning the date of filing this Authorization. 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

It Cliw JI 
0 Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor :I 
If the Applicant is an Organization check here. □ 
Prefix Given Name Middle Name Family Name Suffix 
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Attorney Docket Number C2081-701320 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

Mailing Address Information For Applicant: 

Address 1 

Address 2 

City State/Province 

Country I Postal Code 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. 

Non-Applicant Assignee Information: 

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to 
have an assignment recorded by the Office. 

Assignee 1 

Complete this section only if non-applicant assignee information is desired to be included on the patent application publication in 
accordance with 37 CFR 1.215(b ). Do not include in this section an applicant under 37 CFR 1.46 (assignee, person to whom the 
inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest), as the patent application publication will 
include the name of the applicant(s). 

If the Assignee is an Organization check here. ~ 
Organization Name I AGIOS PHARMACEUTICALS, INC 

Mailing Address Information For Non-Applicant Assignee: 

Address 1 38 Sidney Street 

Address 2 

City I Cambridge State/Province MA 

Countryi I us Postal Code 02139 

Phone Number Fax Number 

Email Address 

Additional Assignee Data may be generated within this form by selecting the Add button. 

Signature: 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications. 

Signature I/Catherine M. McCarty/ I Date (YYYY-MM-DD)l 2013-07-11 
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C2081-701320 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

First Name I Catherine I Last Name I McCarty I Registration Number I 54301 

Additional Signature may be generated within this form by selecting the Add button. 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to 
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection 
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) 
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine 
whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or 
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of 
the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in 
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, 
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security 
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, 
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records 
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuan 
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to public inspections or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware of a violation or potential violation of law or regulation. 
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Attorney Docket No.: C2081-701320 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Leonard Luan C. Dang et al. 

Application No.: 13/939,519 

Filed: July 11, 2013 

For: METHODS AND COMPOSITIONS FOR 
CELL-PROLIFERATION-RELATED 
DISORDERS 

Commissioner for Patents 

Confirmation No.: 2110 

Art Unit: 1629 

Examiner: NIA 

REQUEST FOR CORRECTION OF FILING RECEIPT 

Madam: 

This is a request for correction of the enclosed Filing Receipt mailed August 15, 2013, in 

connection with the above-identified patent application. The referenced Filing Receipt has an 

error in the Domestic Priority data as claimed by Applicant, as indicated below. Please correct 

the Filing Receipt as follows: 

"Domestic Priority data as claimed by applicant 

This application is a CON of 13/256,396 11/29/2011" 

should read: 

-- Domestic Priority data as claimed by applicant 

This application is a CON of 13/256,396 11/29/2011 

which is a 371 of PCT/US 10/27253 03/12/2010 

which claims benefit of 61/160,253 03/13/2009 

and claims benefit of 61/160,664 03/16/2009 

and claims benefit of 61/173,518 04/28/2009 

and claims benefit of 61/180,609 05/22/2009 

and claims benefit of 61/220,543 06/25/2009 

and claims benefit of 61/227 ,649 07/22/2009 
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Serial No.: 13/939,519 

and claims benefit of 61/229,689 07/29/2009 

and claims benefit of 61/253,820 10/21/2009 

and claims benefit of 61/266,929 12/04/2009 -

Art Unit: 1629 

A marked-up copy of the Application Data Sheet and a marked-up copy of the Official 

Filing Receipt are enclosed with the corrections noted. No new priority claim is presented by 

these corrections as the priority was correctly filed in the Preliminary Amendment to 

Specification as originally filed on July 11, 2013. It is respectfully requested that the corrected 

Filing Receipt be issued to match the priority claim in the Amendment to the Specification as 

filed, reflecting the corrections of the above noted errors, and sent to the undersigned at the 

earliest possible time. 

Applicant believes this request is considered timely filed on November 12, 2013 as 

November 11, 2013 was a U.S. Federal holiday. Applicant believes no fee is due for this request. 

Dated: November 12, 2013 Respectfully submitted, 

BY: /Asimina T. Georges Evangelinos/ 
Asimina T. Georges Evangelinos 

Registration No.: 66,888 
LANDO & ANASTASI LLP 
One Main Street, Suite 1100 
Cambridge, MA 02142 
(617) 395-7000 
Attorney/ Agent for Applicant 
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Electronic Acknowledgement Receipt 

EFSID: 17376162 

Application Number: 13939519 

International Application Number: 

Confirmation Number: 2110 

Title of Invention: 
METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED 
DISORDERS 

First Named Inventor/Applicant Name: Leonard Luan C. Dang 

Customer Number: 94970 

Filer: Asimini T. Georges Evangelinos 

Filer Authorized By: 

Attorney Docket Number: C2081-701320 

Receipt Date: 12-NOV-2013 

Filing Date: 11-JUL-2013 

Time Stamp: 14:48:59 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

194461 

1 Miscellaneous Incoming Letter 
Marked_Up_Filing_Receipt_ 1. 

no 4 
PDF 

1 a2e293014f29de016559e2eca455aac67 e 
d23bc 

Warnings: 
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145629 

2 Miscellaneous Incoming Letter Marked_up_ADS_2.PDF no 10 
1e3776644fdc91212fb2df628cc4d684788b 

2c83 

Warnings: 

Information: 

16792 

3 Request for Corrected Filing Receipt 
Request_for_Corrected_Filing_ 

no 2 
Receipt_dated 11-12-13_3.pdf 

bd aa818852d b9ec2 090c4 54b00febd b 75 7, 
85bba 

Warnings: 

Information: 

Total Files Size (in bytes) 356882 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

13/939,519 07/11/2013 1629 0.00 C2081-701320 59 2 

94970 
LANDO & ANASTASI, LLP 
C2081 
ONE MAIN STREET, SUITE 1100 
CAMBRIDGE, MA 02142 

CONFIRMATION NO. 2110 

FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~H~~IUI ljll 111111111111111 IIII IIII 

Date Mailed: 08/15/2013 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Leonard Luan C. Dang, Boston, MA; 
Valeria Fantin, La Jolla, CA; 
Stefan Gross, Brookline, MA; 
Hyun Gyung Jang, Arlington, MA; 
Shengfang Jin, Newton, MA; 
Francesco Gerald Salituro, Marlborough, MA; 
Jeffrey Owen Saunders, Lincoln, MA; 
Shin-San Michael Su, Newton, MA; 
Katharine Yen, Wellesley, MA; 

Leonard Luan C. Dang, Boston, MA; 
Valeria Fantin, La Jolla, CA; 
Stefan Gross, Brookline, MA; 
Hyun Gyung Jang, Arlington, MA; 
Shengfang Jin, Newton, MA; 
Francesco Gerald Salituro, Marlborough, MA; 
Jeffrey Owen Saunders, Lincoln, MA; 
Shin-San Michael Su, Newton, MA; 
Katharine Yen, Wellesley, MA; 

Assignment For Published Patent Application 
AGIOS PHARMACEUTICALS, INC, Cambridge, MA 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 13/256,396 11/29/2011 * 
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(*)Data provided by applicant is not consistent with PTO records. 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
UNITED STATES OF AMERICA PCT/US10/27253 03/12/2010 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 08/09/2013 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/939,519 

Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 
Title 

METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

Preliminary Class 

514 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/939,519 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 59 minus 20= 39 (37 CFR 1.16(i)) 
OR X 80 = 3120 

INDEPENDENT CLAIMS 2 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 0 ($155 for small entity) for each additional 800 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 5520 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

13/939,519 

94970 

07/11/2013 Leonard Luan C. Dang C2081-701320 
CONFIRMATION NO. 2110 

FORMALITIES LETTER 
LANDO & ANASTASI, LLP 
C2081 
ONE MAIN STREET, SUITE 1100 
CAMBRIDGE, MA 02142 

1111111111111111111111 ll]~!l]!~l!~l!~H~~IUI 111111111111111111111111111 

Date Mailed: 08/15/2013 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied 
by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit $280 to complete the basic filing fee for an undiscounted entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 CFR 
1.27) or make a certification of entitlement to micro entity status and pay the micro entity filing fee (37 CFR 
1.29). 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of$ 3120 as an undiscounted entity, including any required multiple dependent claim 
fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 
are due. 

• A surcharge (for late submission of the basic filing fee, search fee, examination fee or inventor's oath or 
declaration) as set forth in 37 CFR 1.16(f) of$ 140 for an undiscounted entity, must be submitted. 

SUMMARY OF FEES DUE: 

Total fee(s) required within TWO MONTHS from the date of this Notice is$ 5660 for an undiscounted entity 
• $ 280 Statutory basic filing fee. 
• $ 140 Surcharge. 
• The application search fee has not been paid. Applicant must submit$ 600 to complete the search fee. 
• The application examination fee has not been paid. Applicant must submit$ 720 to complete the examination 

fee for an undiscounted entity. 
• The specification and drawings submitted electronically contain the equivalent of more than 100 pages. 

Applicant owes$ 800 for 86 pages in excess of 100 pages for an undiscounted entity. 
• Total additional claim fee(s) for this application is$ 3120 

page 1 of 2 

Rigel Exhibit 1020 
Page 817 of 1266



• $ 3120 for 39 total claims over 20. 

Items Required To Avoid Processing Delays: 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Leonard Luan C. Dang 
Valeria Fantin 
Stefan Gross 
Hyun Gyung Jang 
Shengfang Jin 
Francesco Gerald Salituro 
Jeffrey Owen Saunders 
Shin-San Michael Su 
Katharine Yen 

Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Fee(s) 
Due, PTOL-85, is mailed. 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/tnguyen/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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RAW SEQUENCE LISTING 

Loaded by SCORE, no errors detected. 

Application Serial Number: 13939519 
Source: OP AP 
Date Processed by SCORE: 7/25/13 

ENTERED 
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<110> Dang, Lenny 
Fantin, Valeria 
Gross, Stefan 
Jang Gyung, Hyun 
Jin, Shengfang 
Salituro G., Francesco 
Saunders o., Jeffrey 
Su, Shinsan 
Yen, Katherine 

SEQUENCE LISTING 

<120> METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED 
DISORDERS 

<130> c2081-7013US 
<140> us 13/939,519 
<141> 2013-07-11 

<150> 13256396 
<151> 2012-02-03 

<150> 61/266,929 
<151> 2009-12-04 

<150> 61/253,820 
<151> 2009-10-21 

<150> 61/229,689 
<151> 2009-07-29 

<150> 61/227,649 
<151> 2009-07-22 

<150> 61/220,543 
<151> 2009-06-25 

<150> 61/180,609 
<151> 2009-05-22 

<150> 61/173,518 
<151> 2009-04-28 

<150> 61/160, 664 
<151> 2009-03-16 

<150> 61/160,253 
<151> 2009-03-13 

<160> 804 

1 
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<170> Patentin version 3.5 

<210> 1 
<211> 25 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 1 
taatcatatg tccaaaaaaa tcagt 
25 

<210> 2 
<211> 33 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 2 
taatctcgag tgaaagtttg gcctgagcta gtt 
33 

<210> 3 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

8xHis tag 

<400> 3 
His His His His His His His His 
1 5 

<210> 4 
<211> 11 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

peptide 

2 
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<400> 4 
Ser Leu Glu His His His His His His His His 
1 5 10 

<210> 5 
<211> 1245 
<212> DNA 
<213> Homo sapiens 

<400> 5 
atgtccaaaa aaatcagtgg cggttctgtg gtagagatgc aaggagatga aatgacacga 
60 

atcatttggg aattgattaa agagaaactc atttttccct acgtggaatt ggatctacat 
120 

agctatgatt taggcataga gaatcgtgat gccaccaacg accaagtcac caaggatgct 
180 

gcagaagcta taaagaagca taatgttggc gtcaaatgtg ccactatcac tcctgatgag 
240 

aagagggttg aggagttcaa gttgaaacaa atgtggaaat caccaaatgg caccatacga 
300 

aatattctgg gtggcacggt cttcagagaa gccattatct gcaaaaatat cccccggctt 
360 

gtgagtggat gggtaaaacc tatcatcata ggtcgtcatg cttatgggga tcaatacaga 
420 

gcaactgatt ttgttgttcc tgggcctgga aaagtagaga taacctacac accaagtgac 
480 

ggaacccaaa aggtgacata cctggtacat aactttgaag aaggtggtgg tgttgccatg 
540 

gggatgtata atcaagataa gtcaattgaa gattttgcac acagttcctt ccaaatggct 
600 

ctgtctaagg gttggccttt gtatctgagc accaaaaaca ctattctgaa gaaatatgat 
660 

gggcgtttta aagacatctt tcaggagata tatgacaagc agtacaagtc ccagtttgaa 
720 

gctcaaaaga tctggtatga gcataggctc atcgacgaca tggtggccca agctatgaaa 
780 

tcagagggag gcttcatctg ggcctgtaaa aactatgatg gtgacgtgca gtcggactct 

3 
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840 

gtggcccaag ggtatggctc tctcggcatg atgaccagcg tgctggtttg tccagatggc 
900 

aagacagtag aagcagaggc tgcccacggg actgtaaccc gtcactaccg catgtaccag 
960 

aaaggacagg agacgtccac caatcccatt gcttccattt ttgcctggac cagagggtta 
1020 

gcccacagag caaagcttga taacaataaa gagcttgcct tctttgcaaa tgctttggaa 
1080 

gaagtctcta ttgagacaat tgaggctggc ttcatgacca aggacttggc tgcttgcatt 
1140 

aaaggtttac ccaatgtgca acgttctgac tacttgaata catttgagtt catggataaa 
1200 

cttggagaaa acttgaagat caaactagct caggccaaac tttaa 
1245 

<210> 6 
<211> 1297 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

polynucleotide 

<400> 6 
atgtccaaaa aaatcagtgg cggttctgtg gtagagatgc aaggagatga aatgacacga 
60 

atcatttggg aattgattaa agagaaactc atttttccct acgtggaatt ggatctacat 
120 

agctatgatt taggcataga gaatcgtgat gccaccaacg accaagtcac caaggatgct 
180 

gcagaagcta taaagaagca taatgttggc gtcaaatgtg ccactatcac tcctgatgag 
240 

aagagggttg aggagttcaa gttgaaacaa atgtggaaat caccaaatgg caccatacga 
300 

aatattctgg gtggcacggt cttcagagaa gccattatct gcaaaaatat cccccggctt 
360 

4 
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gtgagtggat gggtaaaacc tatcatcata ggtcgtcatg cttatgggga tcaatacaga 
420 

gcaactgatt ttgttgttcc tgggcctgga aaagtagaga taacctacac accaagtgac 
480 

ggaacccaaa aggtgacata cctggtacat aactttgaag aaggtggtgg tgttgccatg 
540 

gggatgtata atcaagataa gtcaattgaa gattttgcac acagttcctt ccaaatggct 
600 

ctgtctaagg gttggccttt gtatctgagc accaaaaaca ctattctgaa gaaatatgat 
660 

gggcgtttta aagacatctt tcaggagata tatgacaagc agtacaagtc ccagtttgaa 
720 

gctcaaaaga tctggtatga gcataggctc atcgacgaca tggtggccca agctatgaaa 
780 

tcagagggag gcttcatctg ggcctgtaaa aactatgatg gtgacgtgca gtcggactct 
840 

gtggcccaag ggtatggctc tctcggcatg atgaccagcg tgctggtttg tccagatggc 
900 

aagacagtag aagcagaggc tgcccacggg actgtaaccc gtcactaccg catgtaccag 
960 

aaaggacagg agacgtccac caatcccatt gcttccattt ttgcctggac cagagggtta 
1020 

gcccacagag caaagcttga taacaataaa gagcttgcct tctttgcaaa tgctttggaa 
1080 

gaagtctcta ttgagacaat tgaggctggc ttcatgacca aggacttggc tgcttgcatt 
1140 

aaaggtttac ccaatgtgca acgttctgac tacttgaata catttgagtt catggataaa 
1200 

cttggagaaa acttgaagat caaactagct caggccaaac tttcactcga gcaccaccac 
1260 

caccaccacc accactaatt gattaatacc taggctg 
1297 

<210> 7 
<211> 1245 
<212> DNA 
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Attorney Docket No.: C2081-701320 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Leonard L. Dang et al. 

Application No.: Not Yet Assigned 

Filed: Concurrently Herewith 

For: METHODS AND COMPOSITIONS FOR 
CELL-PROLIFERATION-RELATED 
DISORDERS 

Confirmation No.: NIA 

Art Unit: NIA 

Examiner: Not Yet Assigned 

PRELIMINARY AMENDMENT UNDER 37 C.F.R. 1.115 

Commissioner for Patents 

Dear Madam: 

INTRODUCTORY COMMENTS 

Prior to examination on the merits, please amend the above-identified U.S. patent 

application as follows: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims begin on page 3 of this paper. 

Remarks/Arguments begin on page 10 of this paper. 
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Attorney Docket No.: C2081-701320 
(PATENT) 

AMENDMENTS TO THE SPECIFICATION 

Please replace the paragraph below "CLAIM OF PRIORITY" on page 1 of the application with the 

following paragraph: 

This application is a continuation of U.S.S.N. 13/256396, which is a national stage 

application under 35 U.S.C. §371 of International Application No. PCT/US2010/027253, filed 

March 12, 2010, published as International Publication No. WO 2010/105243 on September 16, 

2010 which claims priority to U.S.S.N. 61/160253, filed March 13, 2009; U.S.S.N. 61/160664, filed 

March 16, 2009; U.S.S.N. 61/173518, filed April 28, 2009; U.S.S.N. 61/180609, filed May 22, 

2009; U.S.S.N. 61/220543, filed June 25, 2009; U.S.S.N. 61/227649, filed July 22, 2009; U.S.S.N. 

61/229689, filed July 29, 2009; U.S.S.N. 61/253820, filed October 21, 2009; and U.S.S.N. 

61/266929, filed December 4, 2009, the contents of each of which are incorporated herein by 

reference. 
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Attorney Docket No.: C2081-701320 
(PATENT) 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the application. 

Listing of Claims: 

1-40. (Canceled) 

41. (New) A method of evaluating a subject comprising, 

analyzing a parameter related to the IDHl or IDH2 neoactivity phenotype of said subject, wherein 

analyzing comprises performing a test, on said subject, or on a sample from said subject, and 

responsive to said analysis, selecting said subject as having an IDHl or IDH2 allele having 2HG 

neoactivity, 

thereby evaluating the subject. 

42. (New) The method of claim 41, wherein analyzing comprises analyzing one or more of: 

a) the presence of 2HG; 

b) the presence of 2HG neoactivity from an IDHl or IDH2 mutant protein; or 

c) the presence of RNA corresponding to an IDHl or IDH2 mutant protein having 2HG 

neoactivity. 

43. (New) The method of claim 41, wherein analyzing comprises analyzing the presence 2HG. 

44. (New) The method of claim 41, wherein a sample, from said subject, is analyzed. 

45. (New) The method of claim 41, wherein said sample is a tumor sample, cancer cell sample, 

or precancerous cell sample. 

46. (New) 

2HG. 

The method of claim 45, wherein said sample is analyzed for the presence or level of 
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47. (New) 

48. (New) 

49. (New) 

Attorney Docket No.: C2081-701320 
(PATENT) 

The method of claim 45, wherein said analysis comprises a chromatographic method. 

The method of claim 45, wherein said analysis comprises LC-MS analysis. 

The method of claim 41, comprising subjecting said subject to imaging and/or 

spectroscopic analysis to provide a determination of the presence, distribution, or level of 2HG. 

50. (New) 

subject. 

51. (New) 

52. (New) 

The method of claim 49, wherein said presence is associated with a tumor in said 

The method of claim 50, wherein said tumor is a glioma. 

The method of claim 49, wherein said imaging and/or spectroscopic analysis 

comprises magnetic resonance-based analysis. 

53. (New) The method of claim 49, wherein said imaging and/or spectroscopic analysis 

comprises MRI and/or MRS imaging analysis. 

54. (New) The method of claim 41, wherein said subject has an increased level of 2HG as 

compared with a reference. 

55. (New) The method of claim 54, wherein said reference is the level seen in an otherwise 

similar cell, tissue or product lacking an IDHland IDH2 neoactive mutation. 

56. (New) The method of claim 54, wherein said reference is the level seen in an otherwise 

similar cell lacking said IDHl or IDH2 mutation, or in a tissue or product, from said subject not 

having said IDHl or IDH2 mutation. 
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57. (New) 

Attorney Docket No.: C2081-701320 
(PATENT) 

The method of claim 41, further comprising determining that the subject has a cancer 

characterized by an IDHl or IDH2 allele having 2HG neoactivity by DNA sequencing. 

58. (New) The method of claim 41, further comprising confirming or determining that the 

subject has a cancer characterized by an IDHl allele having His, Ser, Cys, Gly, Val, Pro or Leu at 

residue 132 (SEQ ID NO:8). 

59. (New) The method of claim 58, further comprising confirming or determining that the 

subject has a cancer characterized by an IDHl allele having His at residue 132 (SEQ ID NO:8). 

60. (New) The method of claim 58, further comprising confirming or determining that the 

subject has a cancer characterized by an IDHl allele having Cys at residue 132 (SEQ ID NO:8). 

61. (New) The method of claim 41, further comprising determining the identity of amino acid 

residue 132 (SEQ ID NO:8) in the IDHl gene. 

62. (New) The method of claim 57, further comprising confirming or determining that the 

subject has a cancer characterized an IDH2 allele having Lys, Gly, Met, Trp, Thr, or Ser at residue 

172 (SEQ ID NO: 10). 

63. (New) The method of claim 41, further comprising diagnosing said subject as having 

cancer. 

64. (New) The method of claim 41, further comprising diagnosing said subject as having a 

precancerous disorder. 

65. (New) 

aciduria. 

The method of claim 41, wherein said subject does not have 2-hydroxyglutaric 
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66. (New) 

67. (New) 

residue 132. 

68. (New) 

Attorney Docket No.: C2081-701320 
(PATENT) 

The method of claim 41, wherein said subject has an IDHl neoactive mutant. 

The method of claim 66, wherein said neoactive mutant arises from a mutation at 

The method of claim 67, wherein said IDHl mutant has His, Ser, Cys, Gly, Val, Pro 

or Leu, at residue 132. 

69. (New) 

70. (New) 

71. (New) 

72. (New) 

73. (New) 

74. (New) 

75. (New) 

76. (New) 

77. (New) 

residue 172. 

78. (New) 

The method of claim 67, wherein said IDHl mutant has His at residue 132. 

The method of claim 67, wherein said IDHl mutant has Ser at residue 132. 

The method of claim 67, wherein said IDHl mutant has Cys at residue 132. 

The method of claim 67, wherein said IDHl mutant has Gly at residue 132. 

The method of claim 67, wherein said IDHl mutant has Val at residue 132. 

The method of claim 67, wherein said IDHl mutant has Pro at residue 132. 

The method of claim 67, wherein said IDHl mutant has Leu at residue 132. 

The method of claim 41, wherein said subject has an IDH2 neoactive mutant. 

The method of claim 76, wherein said neoactive mutant arises from a mutation at 

The method of claim 76, wherein said IDH2 mutant has a Lys, Gly, Met, Trp, Thr, or 

Ser at residue 172. 
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79. (New) 

80. (New) 

81. (New) 

82. (New) 

83. (New) 

84. (New) 

Attorney Docket No.: C2081-701320 
(PATENT) 

The method of claim 78, wherein said IDH2 mutant has a Lys at residue 172. 

The method of claim 41, wherein said subject has a leukemia. 

The method of claim 41, wherein said subject has AML. 

The method of claim 41, wherein said subject has myelodisplasia. 

The method of claim 41, wherein said subject has myelodisplastic syndrome. 

The method of claim 41, further comprising providing a recommendation for 

treatment of said subject. 

85. (New) 

the method. 

86. (New) 

party. 

87. (New) 

88. (New) 

treatment. 

89. (New) 

90. (New) 

The method of claim 41, further comprising memorializing a result of, or ouput from, 

The method of claim 84, further comprising transmitting the memorialization to a 

The method of claim 86, wherein said party is a healthcare provider. 

The method of claim 86, wherein said party is an entity that pays for the subject's 

The method of claim 86, wherein said party is a government or insurance company. 

The method of claim 41, further comprising, selecting a payment class for treatment 

with a therapeutic agent, comprising, responsive to said analysis, 
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Attorney Docket No.: C2081-701320 
(PATENT) 

performing at least one of (1) if the subject is positive for increased levels of 2HG 

selecting a first payment class, and (2) if the subject is a not positive for increased levels of 2HG 

selecting a second payment class. 

91. (New) 

92. (New) 

party. 

The method of claim 90, wherein said selection is memorialized. 

The method of claim 91, further comprising communicating said selection to another 

93. (New) A method of evaluating a subject for the presence or susceptibility to a cancer 

comprising analyzing the subject or a sample from the subject for one or more of: 

a) the presence, distribution, or level of 2HG, wherein the subject is not having or not 

diagnosed as having 2-hydroxyglutaric aciduria; 

b) the presence, distribution, or level of a mutant IDHl enzyme or mutant IDH2 enzyme, 

either of which has 2HG neoactivity; 

c) the presence, distribution, or level of a RNA encoding a mutant IDHl enzyme or mutant 

IDH2 enzyme, either of which has 2HG neoactivity; or 

d) the presence of DNA encoding a mutant IDHl enzyme or mutant IDH2 enzyme, either of 

which has 2HG neoactivity; 

thereby evaluating the subject for such cancer. 

94. (New) The method of claim 93, wherein the cancer is an astrocytic tumor, an 

oligodendroglial tumor, an oligoastrocytic tumor, an anaplastic astrocytoma, fibrosarcoma, 

paraganglioma, prostate cancer, acute lymphoblastic leukemia, or acute myelogenous leukemia. 

95. (New) The method of claim 93, wherein the cancer is a glioblastoma. 

96. (New) The method of claim 93, the method comprising analyzing the presence, distribution, 

or level of 2HG. 
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97. (New) 

Attorney Docket No.: C2081-701320 
(PATENT) 

The method of claim 96, wherein the presence, distribution or level of 2HG is 

determined non-invasively by imaging or spectroscopic analysis. 

98. (New) The method of claim 97, wherein the imaging or spectroscopic analysis comprises 

magnetic resonance imaging or magnetic resonance spectroscopy. 

99. (New) The method of claim 96, wherein the presence, distribution or level of 2HG is 

determined by evaluating a tissue, product or bodily fluid of the subject. 
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REMARKS 

Attorney Docket No.: C2081-701320 
(PATENT) 

Applicants have amended the specification to update the priority claim. Applicants have 

canceled former claims 1-40 and added new claims 41-99. Support for new claims 41-99 can be 

found throughout the specification as originally filed. This amendment and new claims 41-99 add 

no new matter. Applicants ask that all claims be examined in view of the amendments to the 

claims. 

Dated: July 11, 2013 Respectfully submitted, 

By: /Catherine M. McCarty/ 
Catherine M. McCarty 

Registration No.: 54,301 
LANDO & ANASTASI LLP 
Riverfront Office Park 
One Main Street 
Suite 1100 
Cambridge, Massachusetts 02142 
(617) 395-7000 
Attorney for Applicant 
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REQUEST FOR TRANSFER OF A COMPUTER READABLE FORM 
UNDER 37 CFR 1.821 (e) 

Application No.: Not Yet Assigned First Named Inventor: Leonard L. Dang 

Filing Date: Concurrently Herewith Attorney Docket No.: C2081-701320 

Title of the METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 
Invention: 

The sequence information in the paper copy or PDF file of the Sequence Listing filed: 

[B herewith; 

D as part of the originally-filed specification of this application; 

D as a separate amendment filed on , 

for the above identified application, is identical to the sequence information in the 

D only 

[B last filed 

D other (specify second, third, fourth, etc.) 

computer readable form which was filed on November 29, 2011 , 

in application number 13/256,396 filed SeQtember 13, 2011 

This computer readable form was compliant with 37 CFR 1.821-1.825, and applicant hereby requests 
that it be used as the computer readable form for the present application, in accordance with 37 CFR 
1.821(e). 

The above referenced paper copy or PDF file of the Sequence Listing contains no new matter. 

A sequence listing text file submitted via EFS-Web that complies with the requirements of 37 CFR 1.824(a) 
(2)-(6) and (b) (i.e., is a compliant sequence listing ASCII text file), serves as both the paper copy required 
by 37 CFR 1.821 (c) and the CRF required by 37 CFR 1.821 (e). If a user submits a compliant sequence 
listing ASCII text file via EFS-Web, the U.S. Patent and Trademark Office will not carry out a request to use a 
compliant computer readable "Sequence Listing" that is already on file for another application pursuant to 37 
CFR 1.821 (e) but will use the sequence listing submitted with the application as originally filed via EFS-Web. 

It is understood that upon the transfer of a copy of the computer readable form to this application, the 
U.S. Patent and Trademark Office will update the copy of the computer readable form to reflect the 
application number and filing date for this application. 

Siqnature /Catherine M. McCarty/ Date July 11, 2013 

Name Catherine M. McCarty 54,301 
(Print/Typed) Reqistration Number 
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<110> Dang, Lenny 
Fantin, Valeria 
Gross, Stefan 
Jang Gyung, Hyun 
Jin, Shengfang 
Salituro G., Francesco 
Saunders o., Jeffrey 
Su, Shinsan 
Yen, Katherine 

1189804_1. TXT 
SEQUENCE LISTING 

<120> METHODS AND COMPOSITIONS FOR CELL-PROLIFERATION-RELATED DISORDERS 

<130> c2081-7013US 

<140> 13/2 56, 396 
<141> 2011-09-13 

<150> 61/266,929 
<151> 2009-12-04 

<150> 61/253,820 
<151> 2009-10-21 

<150> 61/229, 689 
<151> 2009-07-29 

<150> 61/227, 649 
<151> 2009-07-22 

<150> 61/220, 543 
<151> 2009-06-25 

<150> 61/180,609 
<151> 2009-05-22 

<150> 61/173,518 
<151> 2009-04-28 

<150> 61/160,664 
<151> 2009-03-16 

<150> 61/160,253 
<151> 2009-03-13 

<160> 804 

<170> Patentin version 3.5 

<210> 1 
<211> 25 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 1 
taatcatatg tccaaaaaaa tcagt 

Page 1 
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1189804_1. TXT 
<210> 2 
<211> 33 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 2 
taatctcgag tgaaagtttg gcctgagcta gtt 

<210> 3 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

8xHis tag 

<400> 3 
His His His His His His His His 
1 5 

<210> 4 
<211> 11 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

peptide 

<400> 4 
Ser Leu Glu His His His His His His His His 
1 5 10 

<210> 5 
<211> 1245 
<212> DNA 
<213> Homo sapiens 

<400> 5 
atgtccaaaa aaatcagtgg cggttctgtg gtagagatgc aaggagatga 

atcatttggg aattgattaa agagaaactc atttttccct acgtggaatt 

agctatgatt taggcataga gaatcgtgat gccaccaacg accaagtcac 

gcagaagcta taaagaagca taatgttggc gtcaaatgtg ccactatcac 

aagagggttg aggagttcaa gttgaaacaa atgtggaaat caccaaatgg 

aatattctgg gtggcacggt cttcagagaa gccattatct gcaaaaatat 

gtgagtggat gggtaaaacc tatcatcata ggtcgtcatg cttatgggga 

gcaactgatt ttgttgttcc tgggcctgga aaagtagaga taacctacac 

Page 2 

aatgacacga 

ggatctacat 

caaggatgct 

tcctgatgag 

caccatacga 

cccccggctt 

tcaatacaga 

accaagtgac 

33 

60 

120 

180 

240 

300 

360 

420 

480 
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ggaacccaaa aggtgacata cctggtacat aactttgaag aaggtggtgg tgttgccatg 540 

gggatgtata atcaagataa gtcaattgaa gattttgcac acagttcctt ccaaatggct 600 

ctgtctaagg gttggccttt gtatctgagc accaaaaaca ctattctgaa gaaatatgat 660 

gggcgtttta aagacatctt tcaggagata tatgacaagc agtacaagtc ccagtttgaa 720 

gctcaaaaga tctggtatga gcataggctc atcgacgaca tggtggccca agctatgaaa 780 

tcagagggag gcttcatctg ggcctgtaaa aactatgatg gtgacgtgca gtcggactct 840 

gtggcccaag ggtatggctc tctcggcatg atgaccagcg tgctggtttg tccagatggc 900 

aagacagtag aagcagaggc tgcccacggg actgtaaccc gtcactaccg catgtaccag 960 

aaaggacagg agacgtccac caatcccatt gcttccattt ttgcctggac cagagggtta 1020 

gcccacagag caaagcttga taacaataaa gagcttgcct tctttgcaaa tgctttggaa 1080 

gaagtctcta ttgagacaat tgaggctggc ttcatgacca aggacttggc tgcttgcatt 1140 

aaaggtttac ccaatgtgca acgttctgac tacttgaata catttgagtt catggataaa 1200 

cttggagaaa acttgaagat caaactagct caggccaaac tttaa 1245 

<210> 6 
<211> 1297 
<212> DNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Arti fi ci al Sequence: Synthetic 

polynucleotide 

<400> 6 
atgtccaaaa aaatcagtgg cggttctgtg gtagagatgc aaggagatga aatgacacga 60 

atcatttggg aattgattaa agagaaactc atttttccct acgtggaatt ggatctacat 120 

agctatgatt taggcataga gaatcgtgat gccaccaacg accaagtcac caaggatgct 180 

gcagaagcta taaagaagca taatgttggc gtcaaatgtg ccactatcac tcctgatgag 240 

aagagggttg aggagttcaa gttgaaacaa atgtggaaat caccaaatgg caccatacga 300 

aatattctgg gtggcacggt cttcagagaa gccattatct gcaaaaatat cccccggctt 360 

gtgagtggat gggtaaaacc tatcatcata ggtcgtcatg cttatgggga tcaatacaga 420 

gcaactgatt ttgttgttcc tgggcctgga aaagtagaga taacctacac accaagtgac 480 

ggaacccaaa aggtgacata cctggtacat aactttgaag aaggtggtgg tgttgccatg 540 

gggatgtata atcaagataa gtcaattgaa gattttgcac acagttcctt ccaaatggct 600 

ctgtctaagg gttggccttt gtatctgagc accaaaaaca ctattctgaa gaaatatgat 660 

gggcgtttta aagacatctt tcaggagata tatgacaagc agtacaagtc ccagtttgaa 720 

gctcaaaaga tctggtatga gcataggctc atcgacgaca tggtggccca agctatgaaa 780 

Page 3 
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1189804_1. TXT 
tcagagggag gcttcatctg ggcctgtaaa aactatgatg gtgacgtgca gtcggactct 840 

gtggcccaag ggtatggctc tctcggcatg atgaccagcg tgctggtttg tccagatggc 900 

aagacagtag aagcagaggc tgcccacggg actgtaaccc gtcactaccg catgtaccag 960 

aaaggacagg agacgtccac caatcccatt gcttccattt ttgcctggac cagagggtta 1020 

gcccacagag caaagcttga taacaataaa gagcttgcct tctttgcaaa tgctttggaa 1080 

gaagtctcta ttgagacaat tgaggctggc ttcatgacca aggacttggc tgcttgcatt 1140 

aaaggtttac ccaatgtgca acgttctgac tacttgaata catttgagtt catggataaa 1200 

cttggagaaa acttgaagat caaactagct caggccaaac tttcactcga gcaccaccac 1260 

caccaccacc accactaatt gattaatacc taggctg 1297 

<210> 7 
<211> 1245 
<212> DNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

consensus sequence 

<400> 7 
atgtccaaaa aaatcagtgg cggttctgtg gtagagatgc aaggagatga aatgacacga 60 

atcatttggg aattgattaa agagaaactc atttttccct acgtggaatt ggatctacat 120 

agctatgatt taggcataga gaatcgtgat gccaccaacg accaagtcac caaggatgct 180 

gcagaagcta taaagaagca taatgttggc gtcaaatgtg ccactatcac tcctgatgag 240 

aagagggttg aggagttcaa gttgaaacaa atgtggaaat caccaaatgg caccatacga 300 

aatattctgg gtggcacggt cttcagagaa gccattatct gcaaaaatat cccccggctt 360 

gtgagtggat gggtaaaacc tatcatcata ggtcgtcatg cttatgggga tcaatacaga 420 

gcaactgatt ttgttgttcc tgggcctgga aaagtagaga taacctacac accaagtgac 480 

ggaacccaaa aggtgacata cctggtacat aactttgaag aaggtggtgg tgttgccatg 540 

gggatgtata atcaagataa gtcaattgaa gattttgcac acagttcctt ccaaatggct 600 

ctgtctaagg gttggccttt gtatctgagc accaaaaaca ctattctgaa gaaatatgat 660 

gggcgtttta aagacatctt tcaggagata tatgacaagc agtacaagtc ccagtttgaa 720 

gctcaaaaga tctggtatga gcataggctc atcgacgaca tggtggccca agctatgaaa 780 

tcagagggag gcttcatctg ggcctgtaaa aactatgatg gtgacgtgca gtcggactct 840 

gtggcccaag ggtatggctc tctcggcatg atgaccagcg tgctggtttg tccagatggc 900 

aagacagtag aagcagaggc tgcccacggg actgtaaccc gtcactaccg catgtaccag 960 

aaaggacagg agacgtccac caatcccatt gcttccattt ttgcctggac cagagggtta 1020 
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gcccacagag caaagcttga taacaataaa gagcttgcct tctttgcaaa tgctttggaa 1080 

gaagtctcta ttgagacaat tgaggctggc ttcatgacca aggacttggc tgcttgcatt 1140 

aaaggtttac ccaatgtgca acgttctgac tacttgaata catttgagtt catggataaa 1200 

cttggagaaa acttgaagat caaactagct caggccaaac tttma 1245 

<210> 8 
<211> 1245 
<212> DNA 
<213> Homo sapiens 

<400> 8 
atgtccaaaa aaatcagtgg cggttctgtg gtagagatgc aaggagatga aatgacacga 60 

atcatttggg aattgattaa agagaaactc atttttccct acgtggaatt ggatctacat 120 

agctatgatt taggcataga gaatcgtgat gccaccaacg accaagtcac caaggatgct 180 

gcagaagcta taaagaagca taatgttggc gtcaaatgtg ccactatcac tcctgatgag 240 

aagagggttg aggagttcaa gttgaaacaa atgtggaaat caccaaatgg caccatacga 300 

aatattctgg gtggcacggt cttcagagaa gccattatct gcaaaaatat cccccggctt 360 

gtgagtggat gggtaaaacc tatcatcata ggtcgtcatg cttatgggga tcaatacaga 420 

gcaactgatt ttgttgttcc tgggcctgga aaagtagaga taacctacac accaagtgac 480 

ggaacccaaa aggtgacata cctggtacat aactttgaag aaggtggtgg tgttgccatg 540 

gggatgtata atcaagataa gtcaattgaa gattttgcac acagttcctt ccaaatggct 600 

ctgtctaagg gttggccttt gtatctgagc accaaaaaca ctattctgaa gaaatatgat 660 

gggcgtttta aagacatctt tcaggagata tatgacaagc agtacaagtc ccagtttgaa 720 

gctcaaaaga tctggtatga gcataggctc atcgacgaca tggtggccca agctatgaaa 780 

tcagagggag gcttcatctg ggcctgtaaa aactatgatg gtgacgtgca gtcggactct 840 

gtggcccaag ggtatggctc tctcggcatg atgaccagcg tgctggtttg tccagatggc 900 

aagacagtag aagcagaggc tgcccacggg actgtaaccc gtcactaccg catgtaccag 960 

aaaggacagg agacgtccac caatcccatt gcttccattt ttgcctggac cagagggtta 1020 

gcccacagag caaagcttga taacaataaa gagcttgcct tctttgcaaa tgctttggaa 1080 

gaagtctcta ttgagacaat tgaggctggc ttcatgacca aggacttggc tgcttgcatt 1140 

aaaggtttac ccaatgtgca acgttctgac tacttgaata catttgagtt catggataaa 1200 

cttggagaaa acttgaagat caaactagct caggccaaac tttaa 1245 

<210> 9 
<211> 2339 
<212> DNA 
<213> Homo sapiens 
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<400> 9 
cctgtggtcc cgggtttctg cagagtctac ttcagaagcg gaggcactgg gagtccggtt 60 

tgggattgcc aggctgtggt tgtgagtctg agcttgtgag cggctgtggc gccccaactc 120 

ttcgccagca tatcatcccg gcaggcgata aactacattc agttgagtct gcaagactgg 180 

gaggaactgg ggtgataaga aatctattca ctgtcaaggt ttattgaagt caaaatgtcc 240 

aaaaaaatca gtggcggttc tgtggtagag atgcaaggag atgaaatgac acgaatcatt 300 

tgggaattga ttaaagagaa actcattttt ccctacgtgg aattggatct acatagctat 360 

gatttaggca tagagaatcg tgatgccacc aacgaccaag tcaccaagga tgctgcagaa 420 

gctataaaga agcataatgt tggcgtcaaa tgtgccacta tcactcctga tgagaagagg 480 

gttgaggagt tcaagttgaa acaaatgtgg aaatcaccaa atggcaccat acgaaatatt 540 

ctgggtggca cggtcttcag agaagccatt atctgcaaaa atatcccccg gcttgtgagt 600 

ggatgggtaa aacctatcat cataggtcgt catgcttatg gggatcaata cagagcaact 660 

gattttgttg ttcctgggcc tggaaaagta gagataacct acacaccaag tgacggaacc 720 

caaaaggtga catacctggt acataacttt gaagaaggtg gtggtgttgc catggggatg 780 

tataatcaag ataagtcaat tgaagatttt gcacacagtt ccttccaaat ggctctgtct 840 

aagggttggc ctttgtatct gagcaccaaa aacactattc tgaagaaata tgatgggcgt 900 

tttaaagaca tctttcagga gatatatgac aagcagtaca agtcccagtt tgaagctcaa 960 

aagatctggt atgagcatag gctcatcgac gacatggtgg cccaagctat gaaatcagag 1020 

ggaggcttca tctgggcctg taaaaactat gatggtgacg tgcagtcgga ctctgtggcc 1080 

caagggtatg gctctctcgg catgatgacc agcgtgctgg tttgtccaga tggcaagaca 1140 

gtagaagcag aggctgccca cgggactgta acccgtcact accgcatgta ccagaaagga 1200 

caggagacgt ccaccaatcc cattgcttcc atttttgcct ggaccagagg gttagcccac 1260 

agagcaaagc ttgataacaa taaagagctt gccttctttg caaatgcttt ggaagaagtc 1320 

tctattgaga caattgaggc tggcttcatg accaaggact tggctgcttg cattaaaggt 1380 

ttacccaatg tgcaacgttc tgactacttg aatacatttg agttcatgga taaacttgga 1440 

gaaaacttga agatcaaact agctcaggcc aaactttaag ttcatacctg agctaagaag 1500 

gataattgtc ttttggtaac taggtctaca ggtttacatt tttctgtgtt acactcaagg 1560 

ataaaggcaa aatcaatttt gtaatttgtt tagaagccag agtttatctt ttctataagt 1620 

ttacagcctt tttcttatat atacagttat tgccaccttt gtgaacatgg caagggactt 1680 

ttttacaatt tttattttat tttctagtac cagcctagga attcggttag tactcatttg 1740 

tattcactgt cactttttct catgttctaa ttataaatga ccaaaatcaa gattgctcaa 1800 

aagggtaaat gatagccaca gtattgctcc ctaaaatatg cataaagtag aaattcactg 1860 
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ccttcccctc ctgtccatga ccttgggcac agggaagttc tggtgtcata gatatcccgt 1920 

tttgtgaggt agagctgtgc attaaacttg cacatgactg gaacgaagta tgagtgcaac 1980 

tcaaatgtgt tgaagatact gcagtcattt ttgtaaagac cttgctgaat gtttccaata 2040 

gactaaatac tgtttaggcc gcaggagagt ttggaatccg gaataaatac tacctggagg 2100 

tttgtcctct ccatttttct ctttctcctc ctggcctggc ctgaatatta tactactcta 2160 

aatagcatat ttcatccaag tgcaataatg taagctgaat cttttttgga cttctgctgg 2220 

cctgttttat ttcttttata taaatgtgat ttctcagaaa ttgatattaa acactatctt 2280 

atcttctcct gaactgttga ttttaattaa aattaagtgc taattaccaa aaaaaaaaa 2339 

<210> 10 
<211> 452 
<212> PRT 
<213> Homo sapiens 

<400> 10 
Met Ala Gly Tyr Leu Arg val val Arg Ser Leu Cys Arg Ala Ser Gly 
1 5 10 15 

Ser Arg Pro Ala Trp Ala Pro Ala Ala Leu Thr Ala Pro Thr Ser Gln 
20 25 30 

Glu Gln Pro Arg Arg His Tyr Ala Asp Lys Arg Ile Lys val Ala Lys 
35 40 45 

Pro Val Val Glu Met Asp Gly Asp Glu Met Thr Arg Ile Ile Trp Gln 
50 55 60 

Phe Ile Lys Glu Lys Leu Ile Leu Pro His val Asp Ile Gln Leu Lys 
65 70 75 80 

Tyr Phe Asp Leu Gly Leu Pro Asn Arg Asp Gln Thr Asp Asp Gln Val 
85 90 95 

Thr Ile Asp Ser Ala Leu Ala Thr Gln Lys Tyr Ser Val Ala Val Lys 
100 105 110 

Cys Ala Thr Ile Thr Pro Asp Glu Ala Arg Val Glu Glu Phe Lys Leu 
115 120 125 

Lys Lys Met Trp Lys Ser Pro Asn Gly Thr Ile Arg Asn Ile Leu Gly 
130 135 140 

Gly Thr Val Phe Arg Glu Pro Ile Ile Cys Lys Asn Ile Pro Arg Leu 
145 150 155 160 
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val Pro Gly Trp Thr Lys Pro Ile Thr Ile Gly Arg His Ala His Gly 

165 170 175 

Asp Gln Tyr Lys Ala Thr Asp Phe val Ala Asp Arg Ala Gly Thr Phe 
180 185 190 

Lys Met val Phe Thr Pro Lys Asp Gly Ser Gly val Lys Gl u Trp Glu 
195 200 205 

Val Tyr Asn Phe Pro Ala Gly Gly Val Gly Met Gly Met Tyr Asn Thr 
210 215 220 

Asp Glu Ser Ile Ser Gly Phe Ala His Ser Cys Phe Gln Tyr Ala Ile 
225 230 235 240 

Gln Lys Lys Trp Pro Leu Tyr Met Ser Thr Lys Asn Thr Ile Leu Lys 
245 250 255 

Ala Tyr Asp Gly Arg Phe Lys Asp Ile Phe Gln Glu Ile Phe Asp Lys 
260 265 270 

His Tyr Lys Thr Asp Phe Asp Lys Asn Lys Ile Trp Tyr Glu His Arg 
275 280 285 

Leu Ile Asp Asp Met val Ala Gln val Leu Lys Ser Ser Gly Gly Phe 
290 295 300 

val Trp Ala Cys Lys Asn Tyr Asp Gly Asp val Gln Ser Asp Ile Leu 
305 310 315 320 

Ala Gln Gly Phe Gly Ser Leu Gly Leu Met Thr Ser Val Leu Val Cys 
325 330 335 

Pro Asp Gly Lys Thr Ile Glu Ala Glu Ala Ala His Gly Thr Val Thr 
340 345 350 

Arg His Tyr Arg Glu His Gln Lys Gly Arg Pro Thr Ser Thr Asn Pro 
355 360 365 

Ile Ala Ser Ile Phe Ala Trp Thr Arg Gly Leu Glu His Arg Gly Lys 
370 375 380 

Leu Asp Gly Asn Gln Asp Leu Ile Arg Phe Ala Gln Met Leu Glu Lys 
385 390 395 400 

Val Cys Val Glu Thr Val Glu Ser Gly Ala Met Thr Lys Asp Leu Ala 
405 410 415 
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Gly Cys Ile His Gly Leu Ser Asn val Lys Leu Asn Glu His Phe Leu 
420 425 430 

Asn Thr Thr Asp Phe Leu Asp Thr Ile Lys Ser Asn Leu Asp Arg Ala 
435 440 445 

Leu Gly Arg Gln 
450 

<210> 11 
<211> 1359 
<212> DNA 
<213> Homo sapiens 

<400> 11 
atggccggct acctgcgggt cgtgcgctcg ctctgcagag cctcaggctc gcggccggcc 60 

tgggcgccgg cggccctgac agcccccacc tcgcaagagc agccgcggcg ccactatgcc 120 

gacaaaagga tcaaggtggc gaagcccgtg gtggagatgg atggtgatga gatgacccgt 180 

attatctggc agttcatcaa ggagaagctc atcctgcccc acgtggacat ccagctaaag 240 

tattttgacc tcgggctccc aaaccgtgac cagactgatg accaggtcac cattgactct 300 

gcactggcca cccagaagta cagtgtggct gtcaagtgtg ccaccatcac ccctgatgag 360 

gcccgtgtgg aagagttcaa gctgaagaag atgtggaaaa gtcccaatgg aactatccgg 420 

aacatcctgg gggggactgt cttccgggag cccatcatct gcaaaaacat cccacgccta 480 

gtccctggct ggaccaagcc catcaccatt ggcaggcacg cccatggcga ccagtacaag 540 

gccacagact ttgtggcaga ccgggccggc actttcaaaa tggtcttcac cccaaaagat 600 

ggcagtggtg tcaaggagtg ggaagtgtac aacttccccg caggcggcgt gggcatgggc 660 

atgtacaaca ccgacgagtc catctcaggt tttgcgcaca gctgcttcca gtatgccatc 720 

cagaagaaat ggccgctgta catgagcacc aagaacacca tactgaaagc ctacgatggg 780 

cgtttcaagg acatcttcca ggagatcttt gacaagcact ataagaccga cttcgacaag 840 

aataagatct ggtatgagca ccggctcatt gatgacatgg tggctcaggt cctcaagtct 900 

tcgggtggct ttgtgtgggc ctgcaagaac tatgacggag atgtgcagtc agacatcctg 960 

gcccagggct ttggctccct tggcctgatg acgtccgtcc tggtctgccc tgatgggaag 1020 

acgattgagg ctgaggccgc tcatgggacc gtcacccgcc actatcggga gcaccagaag 1080 

ggccggccca ccagcaccaa ccccatcgcc agcatctttg cctggacacg tggcctggag 1140 

caccggggga agctggatgg gaaccaagac ctcatcaggt ttgcccagat gctggagaag 1200 

gtgtgcgtgg agacggtgga gagtggagcc atgaccaagg acctggcggg ctgcattcac 1260 

ggcctcagca atgtgaagct gaacgagcac ttcctgaaca ccacggactt cctcgacacc 1320 
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atcaagagca acctggacag agccctgggc aggcagtag 1359 

<210> 12 
<211> 1740 
<212> DNA 
<213> Homo sapiens 

<400> 12 
ccagcgttag cccgcggcca ggcagccggg aggagcggcg cgcgctcgga cctctcccgc 60 

cctgctcgtt cgctctccag cttgggatgg ccggctacct gcgggtcgtg cgctcgctct 120 

gcagagcctc aggctcgcgg ccggcctggg cgccggcggc cctgacagcc cccacctcgc 180 

aagagcagcc gcggcgccac tatgccgaca aaaggatcaa ggtggcgaag cccgtggtgg 240 

agatggatgg tgatgagatg acccgtatta tctggcagtt catcaaggag aagctcatcc 300 

tgccccacgt ggacatccag ctaaagtatt ttgacctcgg gctcccaaac cgtgaccaga 360 

ctgatgacca ggtcaccatt gactctgcac tggccaccca gaagtacagt gtggctgtca 420 

agtgtgccac catcacccct gatgaggccc gtgtggaaga gttcaagctg aagaagatgt 480 

ggaaaagtcc caatggaact atccggaaca tcctgggggg gactgtcttc cgggagccca 540 

tcatctgcaa aaacatccca cgcctagtcc ctggctggac caagcccatc accattggca 600 

ggcacgccca tggcgaccag tacaaggcca cagactttgt ggcagaccgg gccggcactt 660 

tcaaaatggt cttcacccca aaagatggca gtggtgtcaa ggagtgggaa gtgtacaact 720 

tccccgcagg cggcgtgggc atgggcatgt acaacaccga cgagtccatc tcaggttttg 780 

cgcacagctg cttccagtat gccatccaga agaaatggcc gctgtacatg agcaccaaga 840 

acaccatact gaaagcctac gatgggcgtt tcaaggacat cttccaggag atctttgaca 900 

agcactataa gaccgacttc gacaagaata agatctggta tgagcaccgg ctcattgatg 960 

acatggtggc tcaggtcctc aagtcttcgg gtggctttgt gtgggcctgc aagaactatg 1020 

acggagatgt gcagtcagac atcctggccc agggctttgg ctcccttggc ctgatgacgt 1080 

ccgtcctggt ctgccctgat gggaagacga ttgaggctga ggccgctcat gggaccgtca 1140 

cccgccacta tcgggagcac cagaagggcc ggcccaccag caccaacccc atcgccagca 1200 

tctttgcctg gacacgtggc ctggagcacc gggggaagct ggatgggaac caagacctca 1260 

tcaggtttgc ccagatgctg gagaaggtgt gcgtggagac ggtggagagt ggagccatga 1320 

ccaaggacct ggcgggctgc attcacggcc tcagcaatgt gaagctgaac gagcacttcc 1380 

tgaacaccac ggacttcctc gacaccatca agagcaacct ggacagagcc ctgggcaggc 1440 

agtaggggga ggcgccaccc atggctgcag tggaggggcc agggctgagc cggcgggtcc 1500 

tcctgagcgc ggcagagggt gagcctcaca gcccctctct ggaggccttt ctaggggatg 1560 

tttttttata agccagatgt ttttaaaagc atatgtgtgt ttcccctcat ggtgacgtga 1620 
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ggcaggagca gtgcgtttta cctcagccag tcagtatgtt ttgcatactg taatttatat 1680 

tgcccttgga acacatggtg ccatatttag ctactaaaaa gctcttcaca aaaaaaaaaa 1740 

<210> 13 
<211> 414 
<212> PRT 
<213> Homo sapiens 

<400> 13 
Met Ser Lys Lys Ile Ser Gly Gly Ser val val Glu Met Gln Gly Asp 
1 5 10 15 

Glu Met Thr Arg Ile Ile Trp Glu Leu Ile Lys Glu Lys Leu Ile Phe 
20 25 30 

Pro Tyr val Glu Leu Asp Leu His Ser Tyr Asp Leu Gly Ile Glu Asn 
35 40 45 

Arg Asp Ala Thr Asn Asp Gln Val Thr Lys Asp Ala Ala Glu Ala Ile 
50 55 60 

Lys Lys His Asn Val Gly Val Lys Cys Ala Thr Ile Thr Pro Asp Glu 
65 70 75 80 

Lys Arg val Glu Glu Phe Lys Leu Lys Gln Met Trp Lys Ser Pro Asn 
85 90 95 

Gly Thr Ile Arg Asn Ile Leu Gly Gly Thr Val Phe Arg Glu Ala Ile 
100 105 110 

Ile Cys Lys Asn Ile Pro Arg Leu val Ser Gly Trp val Lys Pro Ile 
115 120 125 

Ile Ile Gly Arg His Ala Tyr Gly Asp Gln Tyr Arg Ala Thr Asp Phe 
130 135 140 

Val Val Pro Gly Pro Gly Lys Val Glu Ile Thr Tyr Thr Pro Ser Asp 
145 150 155 160 

Gly Thr Gln Lys Val Thr Tyr Leu Val His Asn Phe Glu Glu Gly Gly 
165 170 175 

Gly Val Ala Met Gly Met Tyr Asn Gln Asp Lys Ser Ile Glu Asp Phe 
180 185 190 

Ala His Ser Ser Phe Gln Met Ala Leu Ser Lys Gly Trp Pro Leu Tyr 
195 200 205 
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Leu Ser Thr Lys Asn Thr Ile Leu Lys Lys Tyr Asp Gly Arg Phe Lys 

210 215 220 

Asp Ile Phe Gln Glu Ile Tyr Asp Lys Gln Tyr Lys Ser Gln Phe Glu 
225 230 235 240 

Ala Gln Lys Ile Trp Tyr Glu His Arg Leu Ile Asp Asp Met val Ala 
245 250 255 

Gln Ala Met Lys Ser Glu Gly Gly Phe Ile Trp Ala Cys Lys Asn Tyr 
260 265 270 

Asp Gly Asp Val Gln Ser Asp Ser Val Ala Gln Gly Tyr Gly Ser Leu 
275 280 285 

Gly Met Met Thr Ser val Leu val Cys Pro Asp Gly Lys Thr val Glu 
290 295 300 

Ala Glu Ala Ala His Gly Thr Val Thr Arg His Tyr Arg Met Tyr Gln 
305 310 315 320 

Lys Gly Gln Glu Thr Ser Thr Asn Pro Ile Ala Ser Ile Phe Ala Trp 
325 330 335 

Thr Arg Gly Leu Ala His Arg Ala Lys Leu Asp Asn Asn Lys Glu Leu 
340 345 350 

Ala Phe Phe Ala Asn Ala Leu Glu Glu Val Ser Ile Glu Thr Ile Glu 
355 360 365 

Ala Gly Phe Met Thr Lys Asp Leu Ala Ala Cys Ile Lys Gly Leu Pro 
370 375 380 

Asn val Gln Arg Ser Asp Tyr Leu Asn Thr Phe Glu Phe Met Asp Lys 
385 390 395 400 

Leu Gly Glu Asn Leu Lys Ile Lys Leu Ala Gln Ala Lys Leu 
405 410 

<210> 14 
<211> 19 
<212> RNA 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 14 
gguuucugca gagucuacu 
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<210> 15 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 15 
aguagacucu gcagaaacc 19 

<210> 16 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 16 
cucuucgcca gcauaucau 19 

<210> 17 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 17 
augauaugcu ggcgaagag 19 

<210> 18 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 18 
ggcaggcgau aaacuacau 19 

<210> 19 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 19 
auguaguuua ucgccugcc 19 

<210> 20 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 20 
gcgauaaacu acauucagu 19 

<210> 21 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 21 
acugaaugua guuuaucgc 19 

<210> 22 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 22 
gaaaucuauu cacugucaa 19 

<210> 23 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 23 
uugacaguga auagauuuc 19 

<210> 24 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 
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oligonucleotide 

<400> 24 
guucuguggu agagaugca 19 

<210> 25 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 25 
ugcaucucua ccacagaac 19 

<210> 26 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 26 
gcaaggagau gaaaugaca 19 

<210> 27 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 27 
ugucauuuca ucuccuugc 19 

<210> 28 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 28 
ggagaugaaa ugacacgaa 19 

<210> 29 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 29 
uucgugucau uucaucucc 19 

<210> 30 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 30 
gagaugaaau gacacgaau 19 

<210> 31 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 31 
auucguguca uuucaucuc 19 

<210> 32 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 32 
gaugaaauga cacgaauca 19 

<210> 33 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 33 
ugauucgugu cauuucauc 19 

<210> 34 
<211> 19 
<212> RNA 
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<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 34 
cgaaucauuu gggaauuga 19 

<210> 35 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 35 
ucaauuccca aaugauucg 19 

<210> 36 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 36 
gggaauugau uaaagagaa 19 

<210> 37 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 37 
uucucuuuaa ucaauuccc 19 

<210> 38 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 38 
ccuacgugga auuggaucu 19 

<210> 39 
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<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 39 
agauccaauu ccacguagg 19 

<210> 40 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 40 
cuacguggaa uuggaucua 19 

<210> 41 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 41 
uagauccaau uccacguag 19 

<210> 42 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 42 
ggaucuacau agcuaugau 19 

<210> 43 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 43 
aucauagcua uguagaucc 19 

Page 18 

Rigel Exhibit 1020 
Page 853 of 1266



1189804_1. TXT 

<210> 44 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 44 
gcuaugauuu aggcauaga 19 

<210> 45 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 45 
ucuaugccua aaucauagc 19 

<210> 46 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 46 
ggaugcugca gaagcuaua 19 

<210> 47 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 47 
uauagcuucu gcagcaucc 19 

<210> 48 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 48 
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cagaagcuau aaagaagca 19 

<210> 49 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 49 
ugcuucuuua uagcuucug 19 

<210> 50 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 50 
gaagcuauaa agaagcaua 19 

<210> 51 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 51 
uaugcuucuu uauagcuuc 19 

<210> 52 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 52 
gcauaauguu ggcgucaaa 19 

<210> 53 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 53 
uuugacgcca acauuaugc 19 

<210> 54 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 54 
cugaugagaa gaggguuga 19 

<210> 55 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 55 
ucaacccucu ucucaucag 19 

<210> 56 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 56 
guugaggagu ucaaguuga 19 

<210> 57 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 57 
ucaacuugaa cuccucaac 19 

<210> 58 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
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<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 58 
gaguucaagu ugaaacaaa 19 

<210> 59 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 59 
uuuguuucaa cuugaacuc 19 

<210> 60 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 60 
guugaaacaa auguggaaa 19 

<210> 61 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 61 
uuuccacauu uguuucaac 19 

<210> 62 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 62 
caaaugugga aaucaccaa 19 

<210> 63 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 63 
uuggugauuu ccacauuug 19 

<210> 64 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 64 
ccaaauggca ccauacgaa 19 

<210> 65 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 65 
uucguauggu gccauuugg 19 

<210> 66 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 66 
cauacgaaau auucugggu 19 

<210> 67 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 67 
acccagaaua uuucguaug 19 

<210> 68 
<211> 19 

Page 23 

Rigel Exhibit 1020 
Page 858 of 1266



1189804_1. TXT 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 68 
gagaagccau uaucugcaa 19 

<210> 69 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 69 
uugcagauaa uggcuucuc 19 

<210> 70 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 70 
cuaucaucau aggucguca 19 

<210> 71 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 71 
ugacgaccua ugaugauag 19 

<210> 72 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 72 
caucauaggu cgucaugcu 19 
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<210> 73 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 73 
agcaugacga ccuaugaug 19 

<210> 74 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 74 
cauaggucgu caugcuuau 19 

<210> 75 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 75 
auaagcauga cgaccuaug 19 

<210> 76 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 76 
gagauaaccu acacaccaa 19 

<210> 77 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 77 
uuggugugua gguuaucuc 19 
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<210> 78 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 78 
ccugguacau aacuuugaa 19 

<210> 79 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 79 
uucaaaguua uguaccagg 19 

<210> 80 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 80 
cuuugaagaa ggugguggu 19 

<210> 81 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 81 
accaccaccu ucuucaaag 19 

<210> 82 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 82 
gggauguaua aucaagaua 19 

<210> 83 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 83 
uaucuugauu auacauccc 19 

<210> 84 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 84 
gcacacaguu ccuuccaaa 19 

<210> 85 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 85 
uuuggaagga acugugugc 19 

<210> 86 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 86 
guuccuucca aauggcucu 19 

<210> 87 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 
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oligonucleotide 

<400> 87 
agagccauuu ggaaggaac 19 

<210> 88 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 88 
gguuggccuu uguaucuga 19 

<210> 89 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 89 
ucagauacaa aggccaacc 19 

<210> 90 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 90 
cuuuguaucu gagcaccaa 19 

<210> 91 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 91 
uuggugcuca gauacaaag 19 

<210> 92 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 92 
gaagaaauau gaugggcgu 19 

<210> 93 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 93 
acgcccauca uauuucuuc 19 

<210> 94 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 94 
gucccaguuu gaagcucaa 19 

<210> 95 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 95 
uugagcuuca aacugggac 19 

<210> 96 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 96 
gguaugagca uaggcucau 19 

<210> 97 
<211> 19 
<212> RNA 
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<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 97 
augagccuau gcucauacc 19 

<210> 98 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 98 
ggcccaagcu augaaauca 19 

<210> 99 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 99 
ugauuucaua gcuugggcc 19 

<210> 100 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 100 
cccaagcuau gaaaucaga 19 

<210> 101 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 101 
ucugauuuca uagcuuggg 19 

<210> 102 
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<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 102 
cagauggcaa gacaguaga 19 

<210> 103 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 103 
ucuacugucu ugccaucug 19 

<210> 104 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 104 
gcaagacagu agaagcaga 19 

<210> 105 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 105 
ucugcuucua cugucuugc 19 

<210> 106 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 106 
gcauguacca gaaaggaca 19 
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<210> 107 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 107 
uguccuuucu gguacaugc 19 

<210> 108 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 108 
ccaaucccau ugcuuccau 19 

<210> 109 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 109 
auggaagcaa ugggauugg 19 

<210> 110 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 110 
ccacagagca aagcuugau 19 

<210> 111 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 111 
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aucaagcuuu gcucugugg 19 

<210> 112 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 112 
cacagagcaa agcuugaua 19 

<210> 113 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 113 
uaucaagcuu ugcucugug 19 

<210> 114 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 114 
gagcaaagcu ugauaacaa 19 

<210> 115 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 115 
uuguuaucaa gcuuugcuc 19 

<210> 116 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 116 
gagcuugccu ucuuugcaa 19 

<210> 117 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 117 
uugcaaagaa ggcaagcuc 19 

<210> 118 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 118 
cuuugcaaau gcuuuggaa 19 

<210> 119 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 119 
uuccaaagca uuugcaaag 19 

<210> 120 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 120 
caaaugcuuu ggaagaagu 19 

<210> 121 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
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<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 121 
acuucuucca aagcauuug 19 

<210> 122 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 122 
cuuuggaaga agucucuau 19 

<210> 123 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 123 
auagagacuu cuuccaaag 19 

<210> 124 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 124 
gaagaagucu cuauugaga 19 

<210> 125 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 125 
ucucaauaga gacuucuuc 19 

<210> 126 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 126 
gaagucucua uugagacaa 19 

<210> 127 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 127 
uugucucaau agagacuuc 19 

<210> 128 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 128 
ggacuuggcu gcuugcauu 19 

<210> 129 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 129 
aaugcaagca gccaagucc 19 

<210> 130 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 130 
cuuggcugcu ugcauuaaa 19 

<210> 131 
<211> 19 
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<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 131 
uuuaaugcaa gcagccaag 19 

<210> 132 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 132 
cauuaaaggu uuacccaau 19 

<210> 133 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 133 
auuggguaaa ccuuuaaug 19 

<210> 134 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 134 
ccaaugugca acguucuga 19 

<210> 135 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 135 
ucagaacguu gcacauugg 19 

Page 37 

Rigel Exhibit 1020 
Page 872 of 1266



1189804_1. TXT 
<210> 136 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 136 
gugcaacguu cugacuacu 19 

<210> 137 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 137 
aguagucaga acguugcac 19 

<210> 138 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 138 
cguucugacu acuugaaua 19 

<210> 139 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 139 
uauucaagua gucagaacg 19 

<210> 140 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 140 
cauuugaguu cauggauaa 19 
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<210> 141 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 141 
uuauccauga acucaaaug 19 

<210> 142 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 142 
guucauggau aaacuugga 19 

<210> 143 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 143 
uccaaguuua uccaugaac 19 

<210> 144 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 144 
cauggauaaa cuuggagaa 19 

<210> 145 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 145 
uucuccaagu uuauccaug 19 

<210> 146 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 146 
caaacuagcu caggccaaa 19 

<210> 147 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 147 
uuuggccuga gcuaguuug 19 

<210> 148 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 148 
ccugagcuaa gaaggauaa 19 

<210> 149 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 149 
uuauccuucu uagcucagg 19 

<210> 150 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 
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oligonucleotide 

<400> 150 
cuaagaagga uaauugucu 19 

<210> 151 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 151 
agacaauuau ccuucuuag 19 

<210> 152 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 152 
cuguguuaca cucaaggau 19 

<210> 153 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 153 
auccuugagu guaacacag 19 

<210> 154 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 154 
guguuacacu caaggauaa 19 

<210> 155 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 155 
uuauccuuga guguaacac 19 

<210> 156 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 156 
cacucaagga uaaaggcaa 19 

<210> 157 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 157 
uugccuuuau ccuugagug 19 

<210> 158 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 158 
guaauuuguu uagaagcca 19 

<210> 159 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 159 
uggcuucuaa acaaauuac 19 

<210> 160 
<211> 19 
<212> RNA 
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<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 160 
guuauugcca ccuuuguga 19 

<210> 161 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 161 
ucacaaaggu ggcaauaac 19 

<210> 162 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 162 
cagccuagga auucgguua 19 

<210> 163 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 163 
uaaccgaauu ccuaggcug 19 

<210> 164 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 164 
gccuaggaau ucgguuagu 19 

<210> 165 
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<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 165 
acuaaccgaa uuccuaggc 19 

<210> 166 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 166 
ccuaggaauu cgguuagua 19 

<210> 167 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 167 
uacuaaccga auuccuagg 19 

<210> 168 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 168 
ggaauucggu uaguacuca 19 

<210> 169 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 169 
ugaguacuaa ccgaauucc 19 
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<210> 170 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 170 
gaauucgguu aguacucau 19 

<210> 171 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 171 
augaguacua accgaauuc 19 

<210> 172 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 172 
gguuaguacu cauuuguau 19 

<210> 173 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 173 
auacaaauga guacuaacc 19 

<210> 174 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 174 
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guacucauuu guauucacu 19 

<210> 175 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 175 
agugaauaca aaugaguac 19 

<210> 176 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 176 
gguaaaugau agccacagu 19 

<210> 177 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 177 
acuguggcua ucauuuacc 19 

<210> 178 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 178 
guaaaugaua gccacagua 19 

<210> 179 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 179 
uacuguggcu aucauuuac 19 

<210> 180 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 180 
ccacaguauu gcucccuaa 19 

<210> 181 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 181 
uuagggagca auacugugg 19 

<210> 182 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 182 
gggaaguucu ggugucaua 19 

<210> 183 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 183 
uaugacacca gaacuuccc 19 

<210> 184 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
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<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 184 
guucuggugu cauagauau 19 

<210> 185 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 185 
auaucuauga caccagaac 19 

<210> 186 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 186 
gcugugcauu aaacuugca 19 

<210> 187 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 187 
ugcaaguuua augcacagc 19 

<210> 188 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 188 
gugcauuaaa cuugcacau 19 

<210> 189 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 189 
augugcaagu uuaaugcac 19 

<210> 190 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 190 
gcauuaaacu ugcacauga 19 

<210> 191 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 191 
ucaugugcaa guuuaaugc 19 

<210> 192 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 192 
caugacugga acgaaguau 19 

<210> 193 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 193 
auacuucguu ccagucaug 19 

<210> 194 
<211> 19 
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<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 194 
ggaacgaagu augagugca 19 

<210> 195 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 195 
ugcacucaua cuucguucc 19 

<210> 196 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 196 
gaacgaagua ugagugcaa 19 

<210> 197 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 197 
uugcacucau acuucguuc 19 

<210> 198 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 198 
gagugcaacu caaaugugu 19 
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<210> 199 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 199 
acacauuuga guugcacuc 19 

<210> 200 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 200 
gcaacucaaa uguguugaa 19 

<210> 201 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 201 
uucaacacau uugaguugc 19 

<210> 202 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 202 
caaauguguu gaagauacu 19 

<210> 203 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 203 
aguaucuuca acacauuug 19 
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<210> 204 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 204 
guguugaaga uacugcagu 19 

<210> 205 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 205 
acugcaguau cuucaacac 19 

<210> 206 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 206 
guugaagaua cugcaguca 19 

<210> 207 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 207 
ugacugcagu aucuucaac 19 

<210> 208 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 208 
ccuugcugaa uguuuccaa 19 

<210> 209 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 209 
uuggaaacau ucagcaagg 19 

<210> 210 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 210 
cuugcugaau guuuccaau 19 

<210> 211 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 211 
auuggaaaca uucagcaag 19 

<210> 212 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 212 
gcugaauguu uccaauaga 19 

<210> 213 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 
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oligonucleotide 

<400> 213 
ucuauuggaa acauucagc 19 

<210> 214 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 214 
ccaauagacu aaauacugu 19 

<210> 215 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 215 
acaguauuua gucuauugg 19 

<210> 216 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 216 
gaguuuggaa uccggaaua 19 

<210> 217 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 217 
uauuccggau uccaaacuc 19 

<210> 218 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 218 
ggaauccgga auaaauacu 19 

<210> 219 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 219 
aguauuuauu ccggauucc 19 

<210> 220 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 220 
gaauccggaa uaaauacua 19 

<210> 221 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 221 
uaguauuuau uccggauuc 19 

<210> 222 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 222 
ggaauaaaua cuaccugga 19 

<210> 223 
<211> 19 
<212> RNA 
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<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 223 
uccagguagu auuuauucc 19 

<210> 224 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 224 
ggccuggccu gaauauuau 19 

<210> 225 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 225 
auaauauuca ggccaggcc 19 

<210> 226 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 226 
gccugaauau uauacuacu 19 

<210> 227 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 227 
aguaguauaa uauucaggc 19 

<210> 228 
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<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 228 
cuggccugaa uauuauacu 19 

<210> 229 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 229 
aguauaauau ucaggccag 19 

<210> 230 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 230 
cauauuucau ccaagugca 19 

<210> 231 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 231 
ugcacuugga ugaaauaug 19 

<210> 232 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 232 
gugcaauaau guaagcuga 19 
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<210> 233 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 233 
ucagcuuaca uuauugcac 19 

<210> 234 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 234 
gcaauaaugu aagcugaau 19 

<210> 235 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 235 
auucagcuua cauuauugc 19 

<210> 236 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 236 
cacuaucuua ucuucuccu 19 

<210> 237 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 237 
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aggagaagau aagauagug 19 

<210> 238 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 238 
cuucuccuga acuguugau 19 

<210> 239 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 239 
aucaacaguu caggagaag 19 

<210> 240 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 240 
aaccuaucau cauaggucg 19 

<210> 241 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 241 
cgaccuauga ugauagguu 19 

<210> 242 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 242 
accuaucauc auaggucgu 19 

<210> 243 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 243 
acgaccuaug augauaggu 19 

<210> 244 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 244 
ccuaucauca uaggucguc 19 

<210> 245 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 245 
gacgaccuau gaugauagg 19 

<210> 246 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 246 
cuaucaucau aggucguca 19 

<210> 247 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
Page 60 

Rigel Exhibit 1020 
Page 895 of 1266



1189804_1. TXT 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 247 
ugacgaccua ugaugauag 19 

<210> 248 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 248 
uaucaucaua ggucgucau 19 

<210> 249 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 249 
augacgaccu augaugaua 19 

<210> 250 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 250 
aucaucauag gucgucaug 19 

<210> 251 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 251 
caugacgacc uaugaugau 19 

<210> 252 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 252 
ucaucauagg ucgucaugc 19 

<210> 253 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 253 
gcaugacgac cuaugauga 19 

<210> 254 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 254 
caucauaggu cgucaugcu 19 

<210> 255 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 255 
agcaugacga ccuaugaug 19 

<210> 256 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 256 
aucauagguc gucaugcuu 19 

<210> 257 
<211> 19 
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<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 257 
aagcaugacg accuaugau 19 

<210> 258 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 258 
ucauaggucg ucaugcuua 19 

<210> 259 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 259 
uaagcaugac gaccuauga 19 

<210> 260 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 260 
cauaggucgu caugcuuau 19 

<210> 261 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 261 
auaagcauga cgaccuaug 19 
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<210> 262 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 262 
auaggucguc augcuuaug 19 

<210> 263 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 263 
cauaagcaug acgaccuau 19 

<210> 264 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 264 
uaggucguca ugcuuaugg 19 

<210> 265 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 265 
ccauaagcau gacgaccua 19 

<210> 266 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 266 
aggucgucau gcuuauggg 19 
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<210> 267 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 267 
cccauaagca ugacgaccu 19 

<210> 268 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 268 
ggucgucaug cuuaugggg 19 

<210> 269 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 269 
ccccauaagc augacgacc 19 

<210> 270 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 270 
gucgucaugc uuaugggga 19 

<210> 271 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

Page 65 

Rigel Exhibit 1020 
Page 900 of 1266



1189804_1. TXT 
<400> 271 
ucccauaagc augacgacc 19 

<210> 272 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 272 
ucgucaugcu uauggggau 19 

<210> 273 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 273 
aucccauaag caugacgac 19 

<210> 274 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 274 
aaccuaucau cauagguca 19 

<210> 275 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 275 
ugaccuauga ugauagguu 19 

<210> 276 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 
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oligonucleotide 

<400> 276 
accuaucauc auaggucau 19 

<210> 277 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 277 
augaccuaug augauaggu 19 

<210> 278 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 278 
ccuaucauca uaggucauc 19 

<210> 279 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 279 
gaugaccuau gaugauagg 19 

<210> 280 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 280 
cuaucaucau aggucauca 19 

<210> 281 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 281 
ugaugaccua ugaugauag 19 

<210> 282 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 282 
uaucaucaua ggucaucau 19 

<210> 283 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 283 
augaugaccu augaugaua 19 

<210> 284 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 284 
aucaucauag gucaucaug 19 

<210> 285 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 285 
caugaugacc uaugaugau 19 

<210> 286 
<211> 19 
<212> RNA 
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<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 286 
ucaucauagg ucaucaugc 19 

<210> 287 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 287 
gcaugaugac cuaugauga 19 

<210> 288 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 288 
caucauaggu caucaugcu 19 

<210> 289 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 289 
agcaugauga ccuaugaug 19 

<210> 290 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 290 
aucauagguc aucaugcuu 19 

<210> 291 
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<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 291 
aagcaugaug accuaugau 19 

<210> 292 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 292 
ucauagguca ucaugcuua 19 

<210> 293 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 293 
uaagcaugau gaccuauga 19 

<210> 294 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 294 
cauaggucau caugcuuau 19 

<210> 295 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 295 
auaagcauga ugaccuaug 19 
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<210> 296 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 296 
auaggucauc augcuuaug 19 

<210> 297 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 297 
cauaagcaug augaccuau 19 

<210> 298 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 298 
uaggucauca ugcuuaugg 19 

<210> 299 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 299 
ccauaagcau gaugaccua 19 

<210> 300 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 300 
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aggucaucau gcuuauggg 19 

<210> 301 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 301 
cccauaagca ugaugaccu 19 

<210> 302 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 302 
ggucaucaug cuuaugggg 19 

<210> 303 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 303 
ccccauaagc augaugacc 19 

<210> 304 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 304 
gucaucaugc uuaugggga 19 

<210> 305 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 305 
uccccauaag caugaugac 19 

<210> 306 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 306 
ucaucaugcu uauggggau 19 

<210> 307 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 307 
auccccauaa gcaugauga 19 

<210> 308 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 308 
aaccuaucau cauagguag 19 

<210> 309 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 309 
cuaccuauga ugauagguu 19 

<210> 310 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
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<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 310 
accuaucauc auagguagu 19 

<210> 311 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 311 
acuaccuaug augauaggu 19 

<210> 312 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 312 
ccuaucauca uagguaguc 19 

<210> 313 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 313 
gacuaccuau gaugauagg 19 

<210> 314 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 314 
cuaucaucau agguaguca 19 

<210> 315 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 315 
ugacuaccua ugaugauag 19 

<210> 316 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 316 
uaucaucaua gguagucau 19 

<210> 317 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 317 
augacuaccu augaugaua 19 

<210> 318 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 318 
aucaucauag guagucaug 19 

<210> 319 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 319 
caugacuacc uaugaugau 19 

<210> 320 
<211> 19 
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<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 320 
ucaucauagg uagucaugc 19 

<210> 321 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 321 
gcaugacuac cuaugauga 19 

<210> 322 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 322 
caucauaggu agucaugcu 19 

<210> 323 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 323 
agcaugacua ccuaugaug 19 

<210> 324 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 324 
aucauaggua gucaugcuu 19 

Page 76 

Rigel Exhibit 1020 
Page 911 of 1266



1189804_1. TXT 
<210> 325 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 325 
aagcaugacu accuaugau 19 

<210> 326 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 326 
ucauagguag ucaugcuua 19 

<210> 327 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 327 
uaagcaugac uaccuauga 19 

<210> 328 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 328 
cauagguagu caugcuuau 19 

<210> 329 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 329 
auaagcauga cuaccuaug 19 
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<210> 330 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 330 
auagguaguc augcuuaug 19 

<210> 331 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 331 
cauaagcaug acuaccuau 19 

<210> 332 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 332 
uagguaguca ugcuuaugg 19 

<210> 333 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 333 
ccauaagcau gacuaccua 19 

<210> 334 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 334 
agguagucau gcuuauggg 19 

<210> 335 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 335 
cccauaagca ugacuaccu 19 

<210> 336 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 336 
gguagucaug cuuaugggg 19 

<210> 337 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 337 
ccccauaagc augacuacc 19 

<210> 338 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 338 
guagucaugc uuaugggga 19 

<210> 339 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 
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oligonucleotide 

<400> 339 
uccccauaag caugacuac 19 

<210> 340 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 340 
uagucaugcu uauggggau 19 

<210> 341 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 341 
auccccauaa gcaugacua 19 

<210> 342 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 342 
aaccuaucau cauagguug 19 

<210> 343 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 343 
caaccuauga ugauagguu 19 

<210> 344 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 344 
accuaucauc auagguugu 19 

<210> 345 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 345 
acaaccuaug augauaggu 19 

<210> 346 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 346 
ccuaucauca uagguuguc 19 

<210> 347 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 347 
gacaaccuau gaugauagg 19 

<210> 348 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 348 
cuaucaucau agguuguca 19 

<210> 349 
<211> 19 
<212> RNA 
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<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 349 
ugacaaccua ugaugauag 19 

<210> 350 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 350 
uaucaucaua gguugucau 19 

<210> 351 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 351 
augacaaccu augaugaua 19 

<210> 352 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 352 
aucaucauag guugucaug 19 

<210> 353 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 353 
caugacaacc uaugaugau 19 

<210> 354 
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<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 354 
ucaucauagg uugucaugc 19 

<210> 355 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 355 
gcaugacaac cuaugauga 19 

<210> 356 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 356 
caucauaggu ugucaugcu 19 

<210> 357 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 357 
agcaugacaa ccuaugaug 19 

<210> 358 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 358 
aucauagguu gucaugcuu 19 
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<210> 359 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 359 
aagcaugaca accuaugau 19 

<210> 360 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 360 
ucauagguug ucaugcuua 19 

<210> 361 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 361 
uaagcaugac aaccuauga 19 

<210> 362 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 362 
cauagguugu caugcuuau 19 

<210> 363 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 363 
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auaagcauga caaccuaug 19 

<210> 364 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 364 
auagguuguc augcuuaug 19 

<210> 365 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 365 
cauaagcaug acaaccuau 19 

<210> 366 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 366 
uagguuguca ugcuuaugg 19 

<210> 367 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 367 
ccauaagcau gacaaccua 19 

<210> 368 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 368 
agguugucau gcuuauggg 19 

<210> 369 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 369 
cccauaagca ugacaaccu 19 

<210> 370 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 370 
gguugucaug cuuaugggg 19 

<210> 371 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 371 
ccccauaagc augacaacc 19 

<210> 372 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 372 
guugucaugc uuaugggga 19 

<210> 373 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
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<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 373 
uccccauaag caugacaac 19 

<210> 374 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 374 
uugucaugcu uauggggau 19 

<210> 375 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 375 
auccccauaa gcaugacaa 19 

<210> 376 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 376 
aaccuaucau cauaggugg 19 

<210> 377 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 377 
ccaccuauga ugauagguu 19 

<210> 378 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 378 
accuaucauc auagguggu 19 

<210> 379 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 379 
accaccuaug augauaggu 19 

<210> 380 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 380 
ccuaucauca uaggugguc 19 

<210> 381 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 381 
gaccaccuau gaugauagg 19 

<210> 382 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 382 
cuaucaucau aggugguca 19 

<210> 383 
<211> 19 
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<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 383 
ugaccaccua ugaugauag 19 

<210> 384 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 384 
uaucaucaua gguggucau 19 

<210> 385 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 385 
augaccaccu augaugaua 19 

<210> 386 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 386 
aucaucauag guggucaug 19 

<210> 387 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 387 
caugaccacc uaugaugau 19 
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<210> 388 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 388 
ucaucauagg uggucaugc 19 

<210> 389 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 389 
gcaugaccac cuaugauga 19 

<210> 390 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 390 
caucauaggu ggucaugcu 19 

<210> 391 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 391 
agcaugacca ccuaugaug 19 

<210> 392 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 392 
aucauaggug gucaugcuu 19 
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<210> 393 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 393 
aagcaugacc accuaugau 19 

<210> 394 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 394 
ucauaggugg ucaugcuua 19 

<210> 395 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 395 
uaagcaugac caccuauga 19 

<210> 396 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 396 
cauagguggu caugcuuau 19 

<210> 397 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 397 
auaagcauga ccaccuaug 19 

<210> 398 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 398 
auaggugguc augcuuaug 19 

<210> 399 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 399 
cauaagcaug accaccuau 19 

<210> 400 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 400 
uaggugguca ugcuuaugg 19 

<210> 401 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 401 
ccauaagcau gaccaccua 19 

<210> 402 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 
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oligonucleotide 

<400> 402 
agguugucau gcuuauggg 19 

<210> 403 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 403 
cccauaagca ugaccaccu 19 

<210> 404 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 404 
gguugucaug cuuaugggg 19 

<210> 405 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 405 
ccccauaagc augaccacc 19 

<210> 406 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 406 
guugucaugc uuaugggga 19 

<210> 407 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 
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<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 407 
uccccauaag caugaccac 19 

<210> 408 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 408 
uugucaugcu uauggggau 19 

<210> 409 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 409 
auccccauaa gcaugacca 19 

<210> 410 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 410 
aaccuaucau cauaggucg 19 

<210> 411 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 411 
cgaccuauga ugauagguu 19 

<210> 412 
<211> 19 
<212> RNA 
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<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 412 
accuaucauc auaggucgu 19 

<210> 413 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 413 
acgaccuaug augauaggu 19 

<210> 414 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 414 
ccuaucauca uaggucguc 19 

<210> 415 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 415 
gacgaccuau gaugauagg 19 

<210> 416 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 416 
cuaucaucau aggucguca 19 

<210> 417 
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<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 417 
ugacgaccua ugaugauag 19 

<210> 418 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 418 
uaucaucaua ggucgucau 19 

<210> 419 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 419 
augacgaccu augaugaua 19 

<210> 420 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 420 
aucaucauag gucgucaug 19 

<210> 421 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 421 
caugacgacc uaugaugau 19 
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<210> 422 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 422 
ucaucauagg ucgucaugc 19 

<210> 423 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 423 
gcaugacgac cuaugauga 19 

<210> 424 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 424 
caucauaggu cgucaugcu 19 

<210> 425 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 425 
agcaugacga ccuaugaug 19 

<210> 426 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 426 
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aucauagguc gucaugcuu 19 

<210> 427 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 427 
aagcaugacg accuaugau 19 

<210> 428 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 428 
ucauaggucg ucaugcuua 19 

<210> 429 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 429 
uaagcaugac gaccuauga 19 

<210> 430 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 430 
cauaggucgu caugcuuau 19 

<210> 431 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400> 431 
auaagcauga cgaccuaug 19 

<210> 432 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 432 
auaggucguc augcuuaug 19 

<210> 433 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 433 
cauaagcaug acgaccuau 19 

<210> 434 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 434 
uaggucguca ugcuuaugg 19 

<210> 435 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> 435 
ccauaagcau gacgaccua 19 

<210> 436 
<211> 19 
<212> RNA 
<213> Arti fi ci al Sequence 

<220> 
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