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Application No. Applicant(s)

, L. , 11/720,205 KOVARIK ET AL.
Examiner-Initiated Interview Summary i i
Examiner Art Unit
NELSON BLAKELY Il 1629

All participants (applicant, applicant’s representative, PTO personnel):

(1) Nelson C Blakely Il (Examiner). (3) .

(2) Karen DeBenedictis (Attorney). (4) .

Date of Interview: 13 December 201 1.

Type: [X Telephonic [] Video Conference
[J Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes [ No.
If Yes, brief description:

Issues Discussed []101 [112 [102 [J103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed:
Identification of prior art discussed:

Substance of Interview

reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a

In a voicemail message on 12/13/2011, Attorney of Record DeBenedictis confirmed that no response was filed with

the Office.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the

[ Attachment
/Nelson C Blakely Ill/ /Jeffrey S. Lundgren/
Examiner, Art Unit 1629 Supervisory Patent Examiner, Art Unit 1629

U.S. Patent and Trademark Office

PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20111214

0002

TEVA EX. 1014
Page 2



Application No. Applicant(s)
. 11/720,205 KOVARIK ET AL.
Notice of Abandonment Examiner At Unit
NELSON BLAKELY Il 1629

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--

This application is abandoned in view of:

1. X Applicant’s failure to timely file a proper reply to the Office letter mailed on 25 May 2011.

(a) [J A reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s)) which expired on

(b) [J A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 (a) to the final rejection.
(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for
Continued Examination (RCE) in compliance with 37 CFR 1.114).

(c) [J A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d) X No reply has been received.

2. [] Applicant’s failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(a) [ The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(b) [J The submitted fee of $ is insufficient. A balance of $ is due.
The issue fee required by 37 CFR 1.18is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .
(c) [ The issue fee and publication fee, if applicable, has not been received.

3.[]J Applicant’s failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) [J Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) [0 No corrected drawings have been received.

4. [J The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or all of
the applicants.

5. [ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34(a)) upon the filing of a continuing application.

6. [] The decision by the Board of Patent Appeals and Interference rendered on
of the decision has expired and there are no allowed claims.

and because the period for seeking court review

7. [ The reason(s) below:

See attached Interview Summary.

/Jeffrey S. Lundgren/
Supervisory Patent Examiner, Art Unit 1629

Petitions to revive under 37 CFR 1.137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to
minimize any negative effects on patent term.

U.S. Patent and Trademark Office

PTOL-1432 (Rev. 04-01) Notice of Abandonment Part of Paper No. 20111214
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CASE PAT034053-US-PCT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF Art Unit: 1614
Kovarik, John M. et al. Examiner: Blakely lil, Nelson
INTERNATIONAL APPLICATION NO: PCT/US2005/43044
FILED: November 28, 2005
U.S. APPLICATION NO: 11/720205
35 USC §371 DATE: May 25, 2007
FOR: Dosage Regimen of an S1P Receptor Agonist
Commissioner for Patents

PO Box 1450
Alexandria, VA 22313-1450

PETITION FOR EXTENSION OF TIME
Sir:

The Office Action of May 25, 2011 has a shortened statutory time set to expire on August
25, 2011. A three-month extension is hereby requested pursuant to 37 CFR §1.136(a).

The response to said Office Action is a request for filing a continued application of the
above-identified application.

Please charge Deposit Account No. 19-0134 in the name of Novartis in the amount of
$1270 for payment of the extension fee. The Commissioner is hereby authorized to charge any
additional fees under 37 CFR §1.17 which may be required, or credit any overpayment, to
Account No. 19-0134 in the name of Novartis.

ylly ubmitted, _

Novartis Pharmaceuticals Corporation \Karen DeBenedictis
One Health Plaza, Bldg. 101 Attorney for Applicant
East Hanover, NJ 07936 Reg. No. 32,977

+1 862 7783785
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Electronic Patent Application Fee Transmittal

Application Number:

11720205

Filing Date:

25-May-2007

Title of Invention:

DOSAGE REGIMEN OF AN S1P RECEPTOR AGONIST

First Named Inventor/Applicant Name:

John M. Kovarik

Filer:

Karen DeBenedictis/Denise Cooper

Attorney Docket Number:

34053-US-PCT

Filed as Large Entity

U.S. National Stage under 35 USC 371 Filing Fees

Description Fee Code Quantity Amount Su:)j-;'s(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 3 months with $0 paid 1253 1 1270 1270
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Description Fee Code Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

1270
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Electronic Acknowledgement Receipt

EFS ID: 11468721
Application Number: 11720205
International Application Number:
Confirmation Number: 5868

Title of Invention:

DOSAGE REGIMEN OF AN S1P RECEPTOR AGONIST

First Named Inventor/Applicant Name:

John M. Kovarik

Customer Number:

1095

Filer:

Karen DeBenedictis/Denise Cooper

Filer Authorized By:

Karen DeBenedictis

Attorney Docket Number:

34053-US-PCT

Receipt Date: 22-NOV-2011
Filing Date: 25-MAY-2007
Time Stamp: 17:31:39

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1270

RAM confirmation Number 4664

Deposit Account 190134

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document L. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
46255
1 Extension of Time 34053_Ext.pdf no 1
c67bdee934e5b58a2f5bb35dal82fa550d2)
9156a
Warnings:
Information:
30356
2 Fee Worksheet (SB06) fee-info.pdf no 2
dd1ffe169f0b908e08292596a2{790a2f65¢e]
Warnings:
Information:
Total Files Size (in bytes):l 76611

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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PTQO/SB/08a (07-09)

Approved for use through 07/31/2012, OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

uired to respond to a collection of information unless it contains a valid OMB control number.

T

Under the Paperwork Reduction Act of 1895, no persons are re:

| Complete if Known

: Application Number 11/720205

Filing Date November 28, 2005
First Named Inventor Kovarik, John M. et al.
Art unit 1614

Examiner Name Blakely I, Nelson

|  Docket Number | PAT034053-US-PCT ___

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

U.S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No." Number-Kind Code? @ ko MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
. Figures Appear
uUS- :
us-
uUS-
us-
\ Us-
us-
us-
US-
us-
’ us-
uUs-
uUs-
uUs-
uUs-
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines,
initlais* No.' MM-DD-YYYY Applicant of Cited Document Where Refevant Passages or
Country Code® Number* Kind Code®* 4+ : Relevant Figures Appear T
EP 1431275 A1 06-23-2004 Kyorin Pharmaceutical Co., Ltd. O
EP 1431284 A1 06-23-2011 Kyorin Pharmaceutical Co., Ltd. O
WO 2004/103306 12-02-2004 IRM LLC [}
EP 0627406 A1 12-07-1994 Yoshitomi Pharmaceutical 0O
industries, Ltd.
O
O
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw a line through citation if not in conformance
and not considered. Include copy of this form with the next communication to applicant. ! Applicant’s unique citation designation number (optional). 2
See Kind Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO
Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent
document. ® Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. © Applicant is to place
a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. 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 2
hours to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the
individual case. Any comments on the amount of time you require to compiete this form and/or suggestions for reducing this burden, should be sent to the
Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND TO: C issioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-91 99) and select option 2.
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PTO/SB/08b (07-09)

Approved for use through 07/31/2012, OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persans are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO Complete if Known
Application Number 11/720205
INFORMATION DISCLOSURE Filing Date November 28, 2005
STATEMENT BY AP PLICANT First Named inventor Kovarik, John M. et al.
(Use as many sheets as necessary) Art unit 1614
Examiner Name Blakely lll, Nelson
Shest 2 of 2 Attoney Docket Number | PAT034053-US-PCT

NON PATENT LITERATURE DOCUMENTS

Examiner Cite include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, journal, serial, symposium,
Initials* No.! catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.

A.N. Okoto “ Lechenie autoimunnogo tireoditida” (Treatment of autoimmune thryroiditis). Vitebsk, 1998. Found 06 May
2011 http://rustamsamedov.narod.ru/physlib/thyreoiditauto, html.

G.L. Vyshkovski. Index of Pharmaceuticals. Annual index, 5, 2003, OO0 “RLS-2003". P.1016.

oyal g

1.B. Mikhailov. “Osnovi ratsionalnoi farmakoterapii” (Theory of rational pharmacotherapy. Tutorial on clinical
pharmacotherapy for students of pediatric and medical departments of institutions of higher education. St. Petersburg
“Foliant”. P.32 1999

ojojojojojojojojolojojojojojo|o|olalojol o

Examiner Date
Signature Considered

"EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw a line through citation if not in conformance
and not considered. Include copy of this form with the next communication to applicant.

1 Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Transiation is attached.

This collection of information is required by 37 CFR 1.98. 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 2 hours to
complete, including gathering, preparing, and submitting the completed application 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, 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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EP 1431 275 A1

) Ererenrarmrer T
(19) a European Patent Office

Office européen des brevets (11) EP 1 431 275 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 158(3) EPC

(43) Date of publication: (51) imtc17: CO7C 217/34, C07C 217/56,
23.06.2004 Bulletin 2004/26 CO7C 217/64, CO7C 255/54,
C07C 317/22, C07C 323/20,
C07D 213/30, A61K 31/137,
(22) Date of filing: 25.09.2002 A61K 31/138, A61K 31/277,
A61K 31/4409, A61P 11/02,

A61P 11/06, A61P 17/00,

A61P 17/16, A61P 27/14,

A61P 29/00, A61P 37/06,

(21) Application number: 02768056.0

A61P 37/08
(86) International application number:
PCT/JP2002/009864
(87) International publication number:
WO 2003/029184 (10.04.2003 Gazette 2003/15)
(84) Designated Contracting States: * ANDO, Naoki
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR Oura-gun, Gunma 374-0112 (JP)
IEITLILU MC NLPTSESKTR * TANASE, Takahiro
Designated Extension States: Shimotsuga-gun, Tochigi 329-0101 (JP)
AL LT LV MK RO SI * KURIYAMA, Kazuhiko
Oyama-si, Tochigi 329-0214 (JP)
(80) Priority: 27.09.2001 JP 2001297400 * [WANAMI, Satoru
25.07.2002 JP 2002216191 Sashima-gun, Ibaraki 306-0236 (JP)
» KUDOU, Shinji
(71) Applicant: Kyorin Pharmaceutical Co., Ltd. Shimotsuga-gun, Tochigi 329-0101 (JP)
Tokyo 101-8311 (JP)
(74) Representative: VOSSIUS & PARTNER
(72) Inventors: Siebertstrasse 4
¢« KOHNO, Yasushi 81675 Miinchen (DE)
Oyama-si, Tochigi 323-0820 (JP)

(54) DIARYL ETHER DERIVATIVE, ADDITION SALT THEREOF, AND IMMUNOSUPPRESSANT

(57) The present invention provides diaryl ether derivatives that exhibit significant immunosuppressive effects with
less side effects.
The diaryl derivatives of the present invention are represented by the following general formula (1):

one example is 2-amino-2-[4-(3-benzyloxyphenoxy)-2-chlorophenyl)propyl-1,3-propanediol.

Printed by Jouve, 75001 PARIS (FR)
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EP 1 431 275 A1
Description
TECHNICAL FIELD

[0001] The present invention relates to diaryl ether derivatives, salts and hydrates thereof that are useful as an
immunosuppressive agent.

TECHNICAL BACKGROUND

[0002] Immunosuppressive agents are widely used as a treatment for autoimmune diseases such as rheumatoid
arthritis, nephritis, osteoarthritis and systemic lupus erythematosus, chronic inflammatory diseases such as inflamma-
tory bowel disease, and allergic diseases such as asthma and dermatitis. Progress in medicine has led to an increase
in the number of tissue and organ transplantations performed each year. In such a situation of modern medicine, having
as much control as possible over the rejection following transplantation is a key to successful transplantation. Immu-
nosuppressive agents also play a significant role to this end.

[0003] Among immunosuppressors commonly used in organ transplantation are antimetabolites, such as azathio-
prine and mycophenolate mofetil, calcineurin inhibitors, such as cyclosporin A and tacrolimus, and corticosteroid, such
as prednisolone. Some of these drugs are not effective enough while others require continuous monitoring of the blood
drug level to avoid renal failure and other serious side effects. Thus, none of conventional immunosuppressive agents
are satisfactory in view of efficacy and potential side effects.

[0004] Multiple drug combined-therapy, in which different immunosuppressive drugs with different mechanisms of
action are used, is becoming increasingly common with the aims of alleviating the side effects of the drugs and achieving
sufficient immunosuppressive effects. Also, development of new types of immunosuppressive agents that have com-
pletely different mechanisms of action is sought.

[0005] In an effort to respond to such demands, the present inventors conducted a search for new types of immu-
nosuppressive agents with main emphasis on 2-amino-1,3-propanediol derivatives.

[0006] While the use of 2-amino-1,3-propanediol derivatives as immunosuppressive agents has been disclosed in
PCT publication WO94/08943 (YOSHITOMI PHARMACEUTICAL INDUSTRIES, Ltd., TAITO Co., Ltd.) and in Japa-
nese Patent Publication No. Hei 9-25679602 (YOSHITOMI PHARMACEUTICAL INDUSTRIES, Ltd., TAITO Co., Ltd.),
it has not been previously known that 2-amino-1,3-propanediol derivatives having a diaryl ether group, which are sub-
jects of the present invention, can serve as an effective immunosuppressor.

DISCLOSURE OF THE INVENTION

[0007] Accordingly, it is an objective of the present invention to provide a diaryl ether derivative that exhibits significant
immunosuppressive effects with little side effects.

[0008] Inthe course of studies on immunosuppressive agents that have different mechanisms of action from antime-
tabolites and calcineurin inhibitors, the present inventors discovered that novel diaryl ether derivatives that have a
different structure from conventional immunosuppressors exhibit strong immunosuppressive effects. Specifically, the
compounds are such that one of the aryl groups includes, at its para-position, a carbon chain with an aminopropanediol
group and the other aryl group includes a substituent at its meta-position. This discovery led the present inventors to
devise the present invention.

[0009] The presentinvention thus is an immunosuppressive agent containing as an active ingredient at least one of
a diaryl ether derivative, a pharmaceutically acceptable salt and hydrate thereof, the diaryl ether derivative represented
by the following general formula (1):

R
R NCAD N

P H 1)
H

wherein Ry is halogen, trihalomethyl, hydroxy, lower alkyl having 1 to 7 carbon atoms, substituted or unsubstituted
phenyl, aralkyl, lower alkoxy having 1 to 4 carbon atoms, trifluoromethyloxy, phenoxy, cyclohexylmethyloxy, substituted
or unsubstituted aralkyloxy, pyridylmethyloxy, cinnamyloxy, naphthylmethyloxy, phenoxymethyl, hydroxymethyl, hy-
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droxyethyl, lower alkylthio having 1 to 4 carbon atoms, lower alkylsulfinyl having 1 to 4 carbon atoms, lower alkylsulfonyl
having 1 to 4 carbon atoms, benzylthio, acetyl, nitro, or cyano; R, is hydrogen, halogen, trihalomethyl, lower alkoxy
having 1 to 4 carbon atoms, lower alkyl having 1 to 7 carbon atoms, phenethyl, or benzyloxy; Rj is hydrogen, halogen,
trifluoromethyl, lower alkoxy having 1 to 4 carbon atoms, hydroxy, benzyloxy, lower alkyl having 1 to 7 carbon atoms,
phenyl, lower alkoxymethyl having 1 to 4 carbon atoms, or lower alkylthio having 1 to 4 carbon atoms; and X is-(CH,),,-
(n is an integer from 1 to 4), -OCH,CH,-, or -CH=CHCH,-.

[0010] More specifically, the present invention is an immunosuppressive agent containing as an active ingredient at
least one of a diaryl ether derivative, a pharmaceutically acceptable salt and hydrate thereof, the diaryl ether derivative
represented by the following general formula (1a):

Z H (1a)

wherein R, Rj, and X are the same as defined above.

[0011] Furthermore, the present invention is an immunosuppressive agent containing as an active ingredient at least
one of a diaryl ether derivative, a phammaceutically acceptable salt and hydrate thereof, the diaryl ether derivative
represented by the following general formula (1b):

€,

~ H (1b)

wherein R,, Rs, and X are the same as defined above; and R, is hydrogen, halogen, trifluoromethyl, lower alkoxy
having 1 to 4 carbon atoms, or lower alkyl having 1 to 7 carbon atoms.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1 is a graph showing activities of a test compound in a mouse skin graft model.
Fig. 2 is a graph showing activities of a test compound in a mouse skin graft model.
Fig. 3 is a graph showing activities of a test compound in a mouse skin graft model.
Fig. 4 is a graph showing activities of a test compound in a mouse skin graft model.
Fig. 5 is a graph showing activities of a test compound in a mouse skin graft model.
Fig. 6 is a graph showing activities of a test compound in a mouse skin graft model.
Fig. 7 is a graph showing activities of a test compound in a mouse skin graft model.
Fig. 8 is a graph showing activities of a test compound in a mouse skin graft model.

BEST MODE FOR CARRYING OUT THE INVENTION

[0013] The compounds of the general formulae (1), (1a) and (1b) are novel compounds. Examples of the pharma-
ceutically acceptable salt of the compound of the general formula (1) include acid salts, such as hydrochloride, hyd-
robromide, acetate, trifluoroacetate, methanesulfonate, citrate, and tartrate.

[0014] Inthe general formula (1), the term 'halogen atom' includes fluorine, chlorine, bromine, and iodine atom. The
term ‘'trihalomethyl group' includes trifluoromethyl and trichloromethyl. The phrase 'lower alkyl group having 1 to 7
carbon atoms' includes straight-chained or branched hydrocarbons having 1 to 7 carbon atoms, such as methyl, ethyl,
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propyl, isopropyl, butyl, t-butyl, pentyl, hexyl, and heptyl. The phrase 'substituted or unsubstituted phenoxy group'
includes those that have, at any position of its benzene ring, a halogen atom, such as fluorine, chlorine, bromine and
iodine, trifluoromethyl, lower alkyl having 1 to 4 carbon atoms, or lower alkoxy having 1 to 4 carbon atoms. The term
‘aralkyl group' as in 'aralkyl group' or 'aralkyloxy group' includes benzyl, diphenylmethyl, phenethyl, and phenylpropyl.
The term 'lower alkyl group' as used in 'lower alkoxyl group having 1 to 4 carbon atoms,' 'lower alkylthio group having
1 to 4 carbon atoms,' 'lower alkylsulfinyl group having 1 to 4 carbon atoms,' or 'lower alkylsulfonyl group having 1 to 4
carbon atoms,' includes straight-chained or branched hydrocarbons having 1 to 4 carbon atoms, such as methyl, ethyl,
propyl, isopropyl, and butyl. The phrase 'substituted or unsubstituted aralkyl group' includes those that have, at any
position of its benzene ring, a halogen atom, such as fluorine, chlorine, bromine and iodine, trifluoromethyl, lower alky!
having 1 to 4 carbon atoms, or lower alkoxy having 1 to 4 carbon atoms.

[0015] Accordingto the present invention, the compounds of the general formula (1) can be produced in the following
pathways:

Synthetic pathway 1

Rix A ~R3  Step1 Ry~ ~R3  NHBoc ' Step2 Ris/ NHBoc
- 7] ‘/ ~ 2 mx'if'% i 2 JC
O2Rs @
SlepS ‘f'd(

Synthetic pathway 2
Ph ~R3  Stepa Ph O A% NHBoc StepS . ~f  NHBoe
Jm —_— \(\,j\ ,rCOzRa : 't:)
Ay
(5) 6y
. Step 6 Ph\./o\@x NHBoc Step 7 md NHBoc Stepa
T {;x

Ry . "~ 3 NHBoc step 9.
{
e fzr‘m
ke

[0016] The compound appearing in the synthetic pathway 1 and represented by the following general formula (3):

Ry 5% NMBoc
@x JPono
2 Rs

(wherein Rg is lower alkyl having 1 to 4 carbon atoms; Boc is t-butoxycarbonyl; and Ry, Ry, Rs, and X are the same
as described above) can be prepared by reacting a compound of the following general formula (2):
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} @)
X'Y

(wherein Y is chlorine, bromine, or iodine; and Ry, Ry, R3, and X are as described above) with a compound of the
following general formula (11):

O2Rs
BocHN (11)
O2Rs

(wherein R and Boc are as described above) in the presence of a base (Step 1).

[0017] This reaction can be carried out using a reaction solvent such as 1,4-dioxane, dimethylsulfoxide (DMSO), N,
N-dimethylformamide (DMF), tetrahydrofuran (THF), or ethanol at a reaction temperature of 0°C to reflux temperature,
preferably at a temperature of 80°C to 100°C, in the presence of an inorganic base such as sodium hydride, potassium
hydride, sodium alkoxide, and potassium alkoxide.

[0018] The compound appearing in the synthetic pathway 1 and represented by the following general formula (4):

Ry | I NHBoc
C)]
y/ X H
H

2

(wherein Ry, Ro. R3, Ry, X, and Boc are as described above) can be prepared by the reduction of the compound of
the general formula (3) (Step 2).

[0019] This reaction can be carried out at a reaction temperature of 0°C to reflux temperature, preferably at room
temperature, using an alkylborane derivative, such as borane (BHj3) and S-borabicyclo[3.3.1)nonane (S-BBN), or a
metal hydride complex, such as diisobutylaluminum hydride ((iBu)2AIH), sodium borohydride (NaBH,) and lithium alu-
minum hydride (LiAlH4), preferably lithium borohydride (LiBH,4), and using a reaction solvent such as THF, ethanol and
methanol.

[0020] The compound appearing in the synthetic pathway 1 and represented by the general formula (1):

R1 R3
-, NH
I 2

- H )
H

(wherein Ry, Ry, Rs, and X are as described above) can be prepared by the acidolysis of the compound of the general
formula (4) (Step 3).

[0021] This reaction can be carried out at a reaction temperature in the range of 0°C to room temperature in an
inorganic or organic acid, such as acetic acid, hydrochloric acid, hydrobromic acid, methanesulfonic acid and trifluor-
oacetic acid, or in a mixed solvent with an organic solvent such as methanol, ethanol, THF, 1,4-dioxane, and ethyl
acetate.

[0022] The compound appearing in the synthetic pathway 2 and represented by the following general formula (6):
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Ph O Rs  NHBoc
O2Rs (6)

O2Rs

(wherein R,, Rs, X, and Boc are as described above) can be prepared by reacting the compound represented by the
following general formula (5):

Ph O 2R3
. | 5

Y

(wherein R3, X, and Y are as described above) with the compound of the general formula (11):

COsRs
BocHN—g (11)
O2Rs

(wherein R, and Boc are as described above) in the presence of a base (Step 4).

[0023] This reaction can be carried out using a reaction solvent such as 1,4-dioxane, DMSO, DMF, THF, or ethanol
at a reaction temperature in the range of 0°C to reflux temperature, preferably 80°C to 100°C, in the presence of an
inorganic base such as sodium hydride, potassium hydride, sodium alkoxide, and potassium alkoxide.

[0024] The compound appearing in the synthetic pathway 2 and represented by the following general formula (7):

Ph O~ Ra  NHBoc
'/ H®
H

(where Rz and X are as described above) can be prepared by the reduction of the compound of the general formula
(6) (Step 5).

[0025] This reaction can be carried out at a reaction temperature of 0°C to reflux temperature, preferably at room
temperature, using an alkylborane derivative, such as BH; and 9-BBN, or a metal hydride complex, such as (iBu),AlH,
NaBH, and LiAlH,, preferably LiBH,, and using a reaction solvent such as THF, ethanol, and methanol.

[0026] The compound appearing in the synthetic pathway 2 and represented by the following general formula (8):

Ph O Rs  NHBoc
X lfn’R7

ke

®
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(wherein M is carbon or silicon; R6 and R7 are each independently hydrogen or lower alkyl having 1 to 4 carbon atoms;
and R,, X and Boc are as described above) can be prepared by reacting the compound of the general formula (7) with
a compound of the general formula (12):

Rz

Rs‘g’ (12)

(where Rg and R, are as described above) or a compound of the general formula (13):

Re < R7
13
R30>%R3 (13)

(wherein Rg is lower alkyl having 1 to 4 carbon atoms; and Rg and R are as described above) or a compound of the
general formula (14):

RB ‘o 7
‘S
PR, (19

(wherein Rg is chlorine or trifluoromethansulfonyloxy; and Rg and R are as described above) (Step 6).

[0027] The reaction between the compound of the general formula (7) and the compound of the general formula (12)
or the compound of the general formula (13) can be carried out at a reaction temperature of room temperature to 100°C
either in the presence of a Lewis acid such as zinc chloride or in the presence of an acid catalyst such as camphorsul-
fonic acid, paratoluenesulfonic acid, and pyridinium paratoluenesulfonic acid, and either in the absence of solvent or
in the presence of a reaction solvent such as DMF, THF, and methylene chloride.

[0028] The reaction between the compound of the general formula (7) and the compound of the general formula (14)
can be carried out at a reaction temperature of 0°C to 100°C in the presence of a base such as triethylamine, pyridine,
2,6-lutidine, and imidazole, using a reaction solvent such as DMF, THF, methylene chloride, chloroform, and acetonitrile.
[0029] The compound appearing in the synthetic pathway 2 and represented by the general formula (9):

@\ NHBoc "

(wherein Ry, Rg, R7, X, Boc, and M are as described above) can be prepared by the hydrogenolysis of the compound
of the general formula (8) (Step 7).

[0030] This reaction can be carried out at a temperature in the range of room temperature to 100°C in the presence
of a reduction catalyst, such as palladium carbon, platinum carbon, platinum oxide, rhodium carbon, and ruthenium
carbon, in a solvent, such as ethanol, methanol, THF, DMF, and ethyl acetate, under a hydrogen pressure that is
atmospheric pressure or higher.

[0031] The compound appearing in the synthetic pathway 2 and represented by the general formula (10):

0017
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[wherein Ry, Ry, Rg, Rg, Ry, X, Boc, and M are as described above] can be prepared by reacting the compound of the
general formula (9) with a compound of the general formula (15) :

Rq B(OH)2

(19)
2

(wherein Ry and R, are as described above) in the presence of copper acetate (Step 8).

[0032] This reaction can be carried out at room temperature in the presence or absence of a molecular sieve, using
copper acetate as a reaction promoter and methylene chloride or chloroform as a solvent, in the presence of a base,
such as triethylamine.

[0033] The compound appearing in the synthetic pathway 2 and represented by the general formula (1):

R3'
A e
~ ,C)H (1)
H

(wherein R1, R2, R3, and X are as described above) can be prepared by the acidolysis, or desilylation followed by
acidolysis, of the compound of the general formula (10) (Step 9) .

[0034] This reaction can be carried out at a reaction temperature of 0°C to room temperature in an inorganic or
organic acid, such as acetic acid, hydrochloric acid, hydrobromic acid, methanesulfonic acid, trifluoroacetic acid, or in
a mixed solution with an organic solvent, such as methanol, ethanol, THF, 1,4-dioxane, and ethyl acetate.

[0035] When M in the general formula (10) is a silicon atom, the compound of the general formula (1) can be syn-
thesized by reacting potassium fluoride, cesium fluoride, or tetrabutylammonium fluoride at a temperature of 0°C to
room temperature in a solvent such as THF, DMF, and 1,4-dioxane and then subjecting the resulting compound to the
above-described acidolysis.

[0036] Of the compounds of the general formula (10), those represented by the general formula (18) in which R, is
a substituted or unsubstituted aralkyloxy group:

R0 282 NHBoc

Z % ? R, {19

2 M

Re

(wherein R,4q is substituted or unsubstituted aralkyl; and Ry, Rs, Rg, R7, X, Boc, and M are as described above) can
also be prepared by reacting a compound of the general formula (17):
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HO ~R3  NHBoo

| (17)
~
X ,\nd,Ry

ke

(wherein Ry, Rj3, Rg, Ry, X, Boc, and M are as described above) with a compound of the general formula (18):
RiY' (18)

(wherein Y' is halogen or hydroxy; and Ry, is as described above).

[0037] When Y'is a halogen atom, the reaction can be carried out at a reaction temperature in the range of room
temperature to 80°C, using an organic base, such as triethylamine, and pyridine, or an inorganic base, such as sodium
hydride, sodium carbonate, and potassium carbonate, and using a reaction solvent, such as THF, DMF, and 1,4-diox-
ane:

[0038] When Y'is a hydroxy, the reaction can be carried out at room temperature in the presence of diethyl azodi-
carboxylate or triphenylphosphine, using THF as a solvent.

[0039] The compound of the general formula (17) can be prepared by the hydrogenolysis of a compound of the
general formula (19):

Ph 0.

(wherein Ry, R, Rg, Ry, X, Boc, and M are as described above).

[0040] This reaction can be carried out at a temperature in the range of room temperature to 100°C in the presence
of a reduction catalyst, such as palladium carbon, platinum carbon, platinum oxide, rhodium carbon, and ruthenium
carbon, in a solvent, such as ethanol, methanol, THF, DMF, and ethyl acetate, under a hydrogen pressure that is
atmospheric pressure or higher.

[0041] Of the compounds represented by the general formula (10), those represented by the general formula (20)
in which Ry is a substituted or unsubstituted phenoxy group:

0 NHBoc

@0)

LRy

Re

(wherein Ry is hydrogen, halogen, trifluoromethyl, lower alkyl having 1 to 4 carbon atoms, or lower alkoxy having 1
to 4 carbon atoms; and R,, Ry, Rg, Ry, X, Boc, and M are as described above) can be prepared by reacting the
compound of the general formula (17) with a compound of the general formula (21):

1 2
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B(OH)2
11
(wherein R4 is as described above) in the presence of copper acetate.
[0042] This reaction can be carried out preferably at room temperature in the presence or absence of a molecular
sieve, using copper acetate as a reaction promoter and methylene chloride or chloroform as a solvent, in the presence
of a base, such as triethylamine.

Examples

[0043] The present invention will now be described with reference to examples, which are not intended to limit the
scope of the invention in any way.

<Reference Example 1>
4-(3-benzyloxyphenoxy)-2-chlorobenzaldehyde

[0044]

HO

[0045] Potassium carbonate (5.53g) was added to a DMF solution (70ml) of 2-chloro-4-fluorobenzaldehyde (3.35g)
and 3-benzyloxyphenol (4.23g) and the solution was stirred for 3 hours while heated to 150°C. The reaction mixture
was decanted into water and was extracted with ethyl acetate. The organic phase was sequentially washed with water
and a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The solvent was
removed by distillation under reduced pressure and the residue was purified by silica gel column chromatography
(hexane: ethyl acetate = 6:1). In this manner, the desired product (6.73g) was obtained as a colorless powder.

<Reference Examples 2 through 37>

[0046] Using various phenol derivatives and aldehydes, compounds shown in Table 1 were synthesized in the same
manner as in Reference Example 1 above.

10
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Table 1 : Ry
HO
R,eference' ' o ea ., Reference o,
Example R1 R2 R3 R4 Example R1 R2 R3 R4
2 CFa H H H 20 PhCH;O PhCHO H ~ ¢l
3 CF3 H MeO H 21 PhCHO cl H cCi
4 CF3 H H MeO 22 PhCHz0 H H Br
5 CF3 H Cl H 23 PhCH,0. H H CFs3
6 CF3 H H (o] 24 PhCH0 H H Ph
7 CFa H H PhCH20 25 MeO CF3 H H
8 CFa H CF3 H 26: MeO QF3 H Cl
9 CF3 H H CF3 27 t+-Bu H H H
10 CFy CF3 H Ci 28 MeS H H H
1" CF3  Ph(CH), H H 29  n-CgHyy H H H
12 Ph(CH2)2 Ph(CHa)2 H H 30 n-CyHss H H H
13 Ph(CH2)2 H “H ci 31 ~Pr HPro H H
14  Ph(CH2)z H H CF3 32 Pr +Pro H c
15 Ph(CH3)2 Ph(CHz)2 H ) 33 HPr . +Pr H Ci
168  Ph(CHz)2 Ph(CH2): H CF3 34 cl ct’ H «a
17  PhCH20 H H H 35 PhCH;S H H H
18 PhCH;O PhCH,0 H H 36 PhCH,S H H Cl
'19 ) PhCH;0 H H +Pr 37 Me H H H
<Reference Example 38>
2-fluoro-4-[(3-trifluoromethyl)phenoxy]benzaldehyde
[0047]
F3C F
HO

[0048] 3-(trifluoromethyl)phenylboric acid (1.03g) and 2-fluoro-4-hydroxybenzaldehyde (760mg) were dissolved in
methylene chloride. While the solution was stirred, copper acetate (985mg), molecular sieve 4A (800mg), and triethyl-
amine (3.76mL) were added. After 6 and 24 hours, the same amount of copper acetate was added and the mixture
was stirred for additional 48 hours. The insoluble material was then filtered out and the filtrate was decanted into water
and was extracted with ethyl acetate. The organic phase was washed with water and then with a saturated aqueous
solution of sodium chloride and was dried with anhydrous magnesium sulfate. Subsequently, the solvent was removed
by distillation under reduced pressure and the residue was purified by silica gel column chromatography (hexane: ethyl
acetate = 7:1, and then 2:1). In this manner, the desired product (265mg) was obtained as a yellow oil.

11
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<Reference Example 39>
Ethyl 4'-(8-benzyloxyphenoxy)-2'-chlorocinnamate

[0049]

2 O4Et

[0050] Under argon, 60% sodium hydride (960mg) was added to a THF solution (150ml) of ethyl (diethylohosphono)
acetate (4.8mL) at 0°C and the mixture was stirred for 30 minutes. A THF solution (20mL) of the compound of Reference
Example 1 (6.73g) was then added dropwise. With the temperature maintained, the mixture was further stirred for 1
hour, followed by addition of water and then extraction with ethyl acetate. The organic phase was washed with water
and then with a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The
solvent was removed by distillation under reduced pressure and the residue was purified by silica gel column chroma-
tography (hexane: ethyl acetate = 6:1). In this manner, the desired product (7.36g) was obtained as a colorless oil.

<Reference Examples 40 through 76>

[0051] Using the compounds of Reference Examples 2 through 38, the compounds shown in Table 2 below were
synthesized in the same manner as in Reference Example 39 above.

12
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Table 2 Ra

Ri
_ \@ﬂ Z O4Et
2

'gf:r’:gl‘;e R1 R2  Ra R4 F,‘Ei':,:f;‘;e R1 RZ R3 R4
40 CF3 H. H H 59 PhCH0 ci H cl
41 CF3 H MeO H 60 PhCH,O H H Br
42 CF3 H H MeO 61 PhCHO H H CF3
43 CF; H cl H 62 PhCHO H H Ph
4 CFR H H ch 63  MeO CF3 H H
45 CF, H H  PhCHO 64 MeO CF3 H <l
48 CFa H CFa H 65 t-Bu H H H
a7 CF3 H H CF3 66. MeS H H H
48 CF3 CF3 H (o] 67  nCgHyy H H H
49 CF3 Ph(CH2)» H H 68 nCsHis H H H
50 Ph(CHz); Ph(CHz)z H H 69 i-Pr WO H H
51 Ph(CHg)2 H H (o] 70 -Pr . PrO H ¢l
52 Ph(CH3) H H CF3 74 i-Pr i-Pr H cl
53 Ph(CH2)z Ph(CHa2 H ci 72 cl cl H <l
54 Ph(CHz); Ph(CH22 H CF3 73 PhCH;S H H H
55 PhCH,0 H H H 74 PhCH:S H H ocl
56 PhCH20 PhCH;O H H 75 CF3 M H F -
57 PhCH,O PhCH,0 H cl 76 Me H H H
58 PhCHO H H Pr

<Reference Example 77>

Methyl 4'-(3-isobutylphenoxy)cinnamate

TO Tl

[0053] Potassium carbonate (622mg) was added to a DMF solution (10ml) of 3-isobutylphenol (451mg) and methyl
4'-fluorocinnamate (541mg), and the solution was stirred for 8 hours while heated to 140°C. The reaction mixture was
decanted into water and was extracted with ethyl acetate. The organic phase was washed with water and then with a
saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The solvent was removed
by distillation under reduced pressure and the residue was purified by silica gel column chromatography (hexane: ethyl
acetate = 30:1). In this manner, the desired product (278mg) was obtained as a yellow oil.

[0052]
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<Reference Example 78>
Methyl 4'-(3-ethylphenoxy)cinnamate

[0054]

Oohie

[0055] Using 3-ethylphenol and methyl 4'-fluorocinnamate, reactions were carried out in the same manner as in
Reference Example 77 above. The desired product was obtained as a yellow oil.

<Reference Example 79>
Ethyl 4'-[(3-phenoxymethyl)phenoxy]cinnamate

[0056]

oLkt

[0057] The compound of Reference Example 76 (2.82g) was dissolved in carbon tetrachloride (50mL). Following
addition of N-bromosuccinimide (2.31g), the solution was stirred under exposure to light while heated. After 24 hours,
the solvent was removed by distillation under reduced pressure, and the residue was extracted with ethyl acetate. The
organic phase was washed with water and then with a saturated aqueous solution of sodium chloride and was dried
with anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure and the residue was
purified by silica gel column chromatography (hexane: ethyl acetate = 6:1). In this manner, ethyl 4'-[(3-bromomethyl)
phenoxy]cinnamate (1.30g) was obtained as a yellow oil. To a DMF solution (25mL) of the resulting bromide (1.249),
phenol (380mg) and potassium carbonate (500mg) were added, and the mixture was stirred for 3 hours at 60°C.
Subsequently, the reaction mixture was decanted into water and was extracted with ethyl acetate. The organic phase
was washed with water and then with a saturated agueous solution of sodium chloride and was dried with anhydrous
sodium sulfate. The solvent was removed by distillation under reduced pressure and the residue was purified by silica
gel column chromatography (hexane: ethyl acetate = 4:1). In this manner, the desired product (1.30g) was obtained
as a colorless oil.

<Reference Example 80>
Ethyl 4'-[(3-benzyloxy)phenoxy]-2'-chlorodihydrocinnamate

[0058]

0,Et

14
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[0059] The compound of Reference Example 39 (7.36g) was dissolved in ethanol (100mL). While the solution was
stirred at 0°C, bismuth chloride (2.84g) was added. Sodium borohydride (2.72g) was then added in three portions and
the mixture was subsequently stirred for 3 hours at room temperature. Ice water was then added to the reaction mixture
and the crystallized inorganic deposits were filtered out through celite. The resulting filtrate was extracted with ethyl
acetate. The organic phase was washed with water and then with a saturated aqueous solution of sodium chloride and
was dried with anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure. In this
manner, the desired product (7.40g) was obtained as a colorless oil (Method A).

<Reference Example 81>
Methyl 4'-(3-isobutylphenoxy)dihydrocinnamate

[0060]

C

[0061] The compound of Reference Example 77 (278mg) was dissolved in ethanol (5mL), and 10% Pd/C (70.0mg)
was added to the solution. The resulting mixture was then stirred for 2 hours at room temperature under hydrogen.
The catalyst was filtered out and the filtrate was concentrated under reduced pressure to obtain the desired product
as a colorless oil (Method B).

OMe

<Reference Example 82>
Methyl 4'-(3-ethylphenoxy)dihydrocinnamate

[0062]

one
[0063] Using the compound of Reference Example 78, reactions were carried out in the same manner as in Reference
Example 81 above. In this manner, the desired product was obtained as a colorless oil.
<Reference Example 83>.
Ethyl 3'-chloro-4'-[(3-trifluoromethyl)phenoxy]dihydrocinnamate

[0064]

Cl
FaC

O2Et

[0065] The compound of Reference Example 43 (2.29g) was dissolved in ethyl acetate (30mL), and 5% Pd/C-eth-
ylenediamine complex (230mg) was added to the solution. The resulting mixture was then stirred for 3.5 hours at room
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sure to obtain the desired product (2.30g) as a pale yellow oil (Method C).

<Reference Examples 84 through 118>

[0066] Using the compounds of Reference Examples 40 through 42, 44 through 65, 67 through 75, and 79, reactions
were carried out in the same manner as in Reference Examples 80 through 83 above to synthesize compounds as

shown in Table 3 below.

Table 3 Rs
O,Et
R2

oA R R2 R3 R4 Process e R1 R2 R3 R4 Process
84 CF3 H H H B 101 PhCHO PhCHO0 H i A
85 CF3 H MeO H B 102 PhCH,0 c H a A
86 CF3 H H MeO B 103 PhCHO' H H Br A
87 CFa H H CC C 104 PiCH0 H H CF3 A
88 CFa H H PhCH:0 ¢ 105 PhCHO H H Ph A
89 CFy  H Cl, H B 18- MO CF3 H H A
80 CF3 H. H CF3 B 107  MeO. CF3 H C© A
@1 CFa CFR H C. A 18 tBu H H H B
92 CF3 Ph(CHz)z H H B 109  n-CsHyq H H H B
.93 Ph(CHa) Ph(CHZ); H H B 110 nCyH¢s H H H B
94 Ph(CH;, H H cl A 11 Pr PO H H 8
95 Ph(CH; H H CFy g 112 i-Pr Pro H ¢l c
96 Ph(CHa Ph(CH2l: H cl A i i :

97 PACHLPhCH), 1 CFa B 11a & @& o9 ¢
88 PhCH,0 H H H A 115 PhCH,S H H H A
99 PhCHO PhCHO0 H H A 118 PhCH,S H H Ci A
100 PhCH0 H H iPr A 117 PhOCH; H H H A

118 CF3 H H F B

<Reference Example 119>

Ethyl 4'-[(3-t-butyldimethylsiloxy)phenoxy]-2'-chlorodihydrocinnamate

[0067]

[0068]

t-Bu(Me),SiO

Using the compound of Reference Example 39, reactions were carried out in the same manner as in Reference
Example 83 (Method C). The resulting phenol (7.10g) was dissolved in DMF (80mL), and imidazole (1.80g) and t-
butyldimethylchlorosilane (3.98g) were added to the solution. The mixture was then stirred overnight at room temper-
ature. Subsequently, the mixture was decanted into water and was extracted with ethyl acetate. The organic phase

16
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was washed with water and then with a saturated aqueous solution of sodium chloride and was dried with anhydrous
sodium sulfate. The solvent was removed by distillation under reduced pressure and the residue was purified by silica
gel column chromatography (hexane: ethyl acetate = 4:1). In this manner, the desired product (8.86g) was obtained
as a colorless oil.

<Reference Example 120>
Methyl 4'-[(3-methylthio)phenoxy]dihydrocinnamate

[0069]
MeS

OsMe

[0070] Under argon, the compound of Reference Example 66 (4.07g) was dissolved in methanol (50mL). While the
solution was stirred at 10°C, magnesium (1.00g) was added to the solution. With the temperature maintained, the
mixture was further stirred for 3 hours, followed by addition of diluted hydrochloric acid and then extraction with ethyl
acetate. The organic phase was washed with water and then with a saturated aqueous solution of sodium chloride and
was dried with anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure to obtain
the desired product (3.70g) as a colorless oil.

<Reference Example 121>
Benzyl 4'-[3-benzyloxy-5-(trifluoromethyl)phenoxy] dihydrocinnamate

[0071]

O,CH,Ph
Fa '

[0072] The compound of Reference Example 106 (840mg) was dissolved in methylene chloride (20mL). While the
solution was stirred at 0°C, a 1mol/L boron tribromide-methylene chloride solution (3.42mL) was added dropwise.
Subsequently, the mixture was stirred overnight at room temperature. Ice water was then added to the reaction mixture
and the mixture was extracted with ethyl acetate. The organic phase was sequentially washed with water and a satu-
rated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The solvent was removed by
distillation under reduced pressure. In this manner, 4'-(3-trifluoromethyl|-5-hydroxyphenoxy)dihydrocinnamate (750mg)
was obtained as a light brown powder. The powder so produced was dissolved in DMF (50mL), followed by the addition
of potassium carbonate (1.04g) and benzyl bromide (0.602mL). The mixture was then stirred at room temperature for
8 hours, decanted into ice water, and extracted with ethyl acetate. The organic phase was sequentially washed with.
water and a saturated aqueous solution of sodium chloride and was then dried with anhydrous sodium sulfate. The
solvent was removed by distillation under reduced pressure to obtain the desired product as a brown oil.
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<Reference Example 122>
Ethyl 4'-[3-benzyloxy-5-(trifluoromethyl)phenoxy]-2'-chlorodihydrocinnamate

[0073]

i O45Et

[0074] Using the compound of Reference Example 107, 2'-chloro-4'-(3-trifluoromethyl-5-hydroxyphenoxy)dihydroc-
innamic acid was obtained in the same manner as in Reference Example 121 above. The cinnamic acid (1.47g) so
obtained was dissolved in ethanol (10mL). While the solution was stirred at 0°C, thionyl chloride (3mL) was added
dropwise. With the temperature maintained, the solution was stirred for additional 2 hours. The solvent was removed
by distillation under reduced pressure and the residue was purified by silica gel column chromatography (hexane: ethyl
acetate = 10:1 and then 6:1). As a result, ethyl 2'-chloro-4'-(3-trifluoromethyl-5-hydroxyphenoxy)dihydrocinnamate
(1.38g) was obtained as a colorless oil. Using potassium carbonate and benzyl bromide, the resultant ester was sub-
jected to benzyl-etherification as with Reference Example 121 above. In this manner, the desired product was obtained
as a colorless oil.

Fa

<Reference Example 123>
4'-[(3-benzyloxy)phenoxy]-2'-chlorodihydrocinnamyl alcohol

[0075]

OH

[0076] The compound of Reference Example 80 (7.40g) was dissolved in THF (100mL). While the solution was
stirred at 0°C, lithium aluminum hydride (500mg) was added. After 10 minutes, a 20% aqueous solution of NaOH was
added and the crystallized insoluble inorganic deposits were filtered out through celite. The filtrate was then extracted
with ethyl acetate. The organic phase was sequentially washed with water and a saturated aqueous solution of sodium
chloride and was dried with anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure
to obtain the desired product (6.37g) as a colorless oil.

<Reference Examples 124 through 163>

[0077] Using the compounds of Reference Examples 81 through 105 and 108 through 122, the compounds shown
in Table 4 below were synthesized in the same manner as in Reference Example 123 above.
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Table 4 ) Rs

' < 4
L om

Referénce 7 Reference ». - ’ ;

- Example R1 R2 R3 Ré  ‘Eram Dle R1 RZ R3 R4
124 CF3 H H H 144 PhCHO0 PhCH2O H ¢l
125 CF, H MeO H 145 PhCH,O cl H o
126 CF, H H MeO 146 PhCH,O H H Br
127 CF3 H o H 147 PhCH,O H H CF3
128 CF3 H H cl 148 PhCH,O H H Ph
129 CF3 H H PhCH,0 149 PhCH,0 ©CF3 H H
130 CF3 . H CF3 H 150 PhCHO CF3 H ¢l
131 CF3 H H CF3 151 t-Bu H H H.
132 CF3 CFj H cl 152 MeS H H H
133 CF3 Ph(CHa)2 H H 153 n-CsHsq H H H
134 CF3 H H F 154 n-CyHys H H H
135 PK(CHz)z Ph(CH2)2 H H 155 i-Pr FPrO H H
136 Ph(CH2)2 H H c 156 i-Pr WPrO H Ci
137 Ph(CH;)2 H H CFy 157 i-Pr iPr H Cr
138 Ph(CHz)2 Ph(CH3)z H Ci 158 ~ Ci . H c
139 Ph(CHz)z Ph(CH2)2 H CFa 159 PhCH3S H H H
140 PhCHO  H H H 160  PRCHZS H H <
141 PhCHO PhCH,0O H H 161 Et H H H
142 tBuMe,SI0O H H cl 162 -Bu H H H
143 PhCH,0 H H i-Pr 163 PhOCH, H H H

<Reference Example 164>
4'-[(3-benzyloxy)phenoxy]-2'-chlorodihydrocinnamyl iodide

[0078]

[0079] The compound of Reference Example 123 (6.37g) was dissolved in THF (150mL). While the solution was
stirred at 0°C, imidazole (2.45g), triphenylphosphine (9.44g), and iodine (9.14g) were added. With the temperature
maintained, the solution was further stirred for 1 hour. Subsequently, water was added to the reaction mixture and the
mixture was extracted with ethyl acetate. The organic phase was sequentially washed with water and a saturated
aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The solvent was removed by dis-
tillation under reduced pressure and the residue was purified by silica gel column chromatography (hexane: ethyl
acetate = 20:1). In this manner, the desired product (7.90g) was obtained as a colorless oil.
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<Reference Examples 165 through 204>

[0080] Using the compounds of Reference Examples 124 through 163, the compounds shown in Table 5 below were

synthesized in the same manner as in Reference Example 164 above.

Tabl_e 5 Rs
Ry o}
N2 .

Reference 34 Reference ;
Examplo R1 R2 R3 R4 Example R1 RZ R3 R4
165 CFj H H H 185 PhCH,O PhCH,O0 H ¢
166 CFa H MeO H 186 PhCH;0 cl H ¢
167 CF, H H MeO 187 PhCH;O H H Br
168 CF3 H Cl H 188 PhCH20 H H CF3
169 CFy H H (o] 189 PhCH,0 H H Ph
170 CF3 H H PhCH,O 130 PhCH,O CF3 H H
171 CFs H CF3 H' 191 PhCH,0 .CF; H ¢l
172 CF, H H CF, 192 t-Bu H H H
173 CFj CF;3 H cl 193 MesS H H H
174 CF3 Ph(CH2)» H H 194 n-CgHyq H H H
175 CF3 . H H F 195 nC;His H H H
176 Ph(CHz)2 Ph(CH2)2 H H - 19 i-Pr PO H H
177 Ph(CH2) H H cl 197 i-Pr iPrO H ¢l
178 Ph(CHa)y H H CF3 - 198 i-Pr P¢f H ci
179 Ph(CHz)2 Ph(CHz)2» H Ci 199 o} (o]} H Cl
180 Ph(CHz); Ph(CHz); H CF;y 200 PhCH,S H H H
181 PhCH20 H H H 201 PhCH,S H H <
182 PhCH,O0 PhCH;O0 H H 202 Et H H H
183 t-BuMe;ySiO H H ci 203 i-Bu H H H
184 PhCHO H H Pr 204 PhOCH- H H H

<Reference Example 205>

4-(3,5-dichlorophenoxy)benzyl bromide

Cl
@/B'

[0081]

[0082] Using 3,5-dichlorophenol and 4-fluorobenzaldehyde, reactions were carried out in the same manner as in
Reference Example 1 to obtain 4-(3,5-dichlorophenoxy)benzaldehyde. The subsequent reactions were carried out in
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the same manner as in Reference Example 123, except that sodium borohydride was used in place of lithium aluminum
hydride. This gave 4-(3,5-dichlorophenoxy)benzyl alcohol. The alcohol (2.03g) and carbon tetrabromide (2.75g) in
methylene chloride (30mL) were stirred at 0°C, and triphenyl phosphine (2.17g) was added to the solution. The resulting
mixture was stirred for 1 hour at 0°C and then for 30 minutes at room temperature. Subsequently, the solvent was
removed by distillation under reduced pressure and the residue was purified by silica gel column chromatography
(hexane: ethyl acetate = 20:1). In this manner, the desired product (3.12g) was obtained as a colorless oil.
<Reference Example 206>

4'-benzyloxyphenethyl iodide

[0083]

[0084] Using ethyl 4'-(benzyloxy)phenyl acetate as a starting material, reactions were carried out in the same manner
as in Reference Example 123 to obtain 4'-benzyloxyphenethyl alcohol. Using the alcohol, reactions were then carried
out in the same manner as in Reference Example 164 to obtain the desired product as a pale yellow ail.

<Reference Example 207>

4'-benzyloxy=dihydrocinnamyl iodide

[0085]

[0086] Using 4'-benzyloxydihydrocinnamyl alcohol, reactions were carried out in the same manner as in Reference
Example 164 to obtain the desired product as a yellow powder.

<Reference Example 208>
1-benzyloxy-4-iodobutylbenzene

[0087]
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[0088] Using methyl 4-(4-benzyloxyphenyl)butyrate as a starting material, reactions were carried out in the same
manner as in Reference Example 206 to obtain the desired product as a colorless oil.

<Reference Example 209>
1-iodopropyl-4-[(3-methanesulfinyl)phenoxy]benzene

[0089]

MeOS O

[0090] The compound of Reference Example 193 (1.80g) was dissolved in methylene chloride (30mL). While the
solution was stirred at 0°C, m-chloroperbenzoic acid (770mg) was added in small portions. With the temperature main-
tained, the mixture was stirred for 24 hours at room temperature and water was added to the mixture. The resulting
mixture was then extracted with ethyl acetate. The organic phase was sequentially washed with a saturated aqueous
solution of sodium carbonate and a saturated aqueous solution of sodium chloride and was then dried with anhydrous
sodium sulfate. Subsequently, the solvent was removed by distillation under reduced pressure and the residue was
purified by silica gel column chromatography (hexane: ethyl acetate = 2:1 and then 1:2). In this manner, the desired
product (1.29g) was obtained as a yellow oil.

<Reference Example 210>
4'-[(3,5-bistrifluoromethyl)phenoxy]cinnamyl chloride

[0091]

FsC

F3

[0092] Ethyl 4'-[(3,5-bistrifluoromethyl)phenoxy]cinnamate(500mg) was dissolved in THF (20mL). While the solution
was stirred at 0°C, a 1mol/L diisobutylaluminum hydride-toluene solution (3.0mL) was added. With the temperature
maintained, the solution was stirred for 1.5 hours, and a 2mol/L aqueous solution of sodium hydroxide was added to
the solution. The resulting mixture was then extracted with ethyl acetate. The organic phase was sequentially washed
with water and a saturated aqueous solution of sodium chloride and was then dried with anhydrous sodium sulfate.
Subsequently, the solvent was removed by distillation under reduced pressure and the residue was purified by silica
gel column chromatography (hexane: ethyl acetate = 3:1). This gave an alcohol (377mg) as a colorless cil. The alcohol
so obtained (296mg) was dissolved in DMF (6mL), and lithium chloride (35.0mg), collidine (0.120mL), and methanesul-
fonyl chloride (0.070mL) were added to the solution at 0°C. With the temperature maintained, the mixture was stirred
for 1 hour. Subsequently, the reaction mixture was decanted into water and was extracted with ethyl acetate. The
organic phase was sequentially washed with water and a saturated aqueous solution of sodium chloride and was dried
with anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure and the residue was
purified by silica gel column chromatography (hexane: ethyl acetate =20:1). In this manner, the desired product (241mg)
was obtained as a colorless powder.
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<Reference Examples 211 through 219>

[0093] The compounds were synthesized in the same manner as in Reference Example 1.

Table 6 Ra
R1@o . R4
2
b d Te
3 HO
Reference N Reference
Example R1 R2A R3 R4 trample R1 R2 R3 R4
211 Ph(CHzz oCF, H cl 216 CFa aCl H H
212 PhCHO cH H Me 217 CFa b-Cl H H
213 PhCHO0 cH H Et 218 CFy d-Cl H H
214 PRCH,O  ¢-H H SMe 219 CFy cNO H H
215 PhO . c-H H cl

<Reference Example 220>
2-fluoro-4-[(3-benzyloxy)phenoxylbenzaldehyde

[0094]

\@/o\ C[F

HO
[0095] Using 3-benzyloxyphenyboric acid and 2-fluoro-4-hydroxybenzaldehyde, the desired product was obtained
as a colorless oil in the same manner as in Reference Example 38.

<Reference Examples 221 through 230>

[0096] Using the compounds of Reference Examples 211 though 220, the compounds were synthesized in the same
manner as in Reference Example 39.
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Table 7 R3

Ryee. _
2 =
bNFd O4Et

Reference ,
Example R

221 Ph(CH2 cCF3 H cl 228 CF
222 PhCHO0  ¢oH H Me 227 CFa
223 PhCH,0 eoH H Et 228 CF3
H
H

R3 R

£

Reference
© Example R’, R2

&8 3R

224 PhCH;O0 coH SMe 220 CF; o-NOz
225 PhO cH cl 230 PhCHO oH

I IIXIIX T
M IXTIXT X}

<Reference Examples 231 through 239>

[0097] Using the compounds of Reference Examples 221 though 228 and 230, the compounds were synthesized in
the same manner as in Reference Examples 80 through 83.

Table 8
b 0Et

Reference 4  Reference gy . i

Example R R2 R3 - R4 Example R1 . R2 R3 VR4
231 Ph(CH2» cCF3; H cl 236 CFy aCl H H
232  PhCH,0  c-H H Me 237 CF; B¢l H H
233 PhCH,O cH H Et 238 CF3 d-Ci H H
234 PhCHO  cH H SMe 239 PhCH0 cH H F
235 PhO cH H cl

<Reference Examples 240>

Ethyl 4'-[3-chloro-5-(trifluoromethyl)phenoxy]dihydrocinnamate

Fac .
mozet

[0099] Using the compound of Reference Example 2.29, reactions were carried out in the same manner as in Ref-
erence Example 81 to obtain ethyl 4'-[3-amino-5-(trifluoromethyl)phenoxy]dihydrocinnamate. A MeCN solution (15mL)
of this compound (1.27g) was added to a MeCN solution (40mL) of copper chloride (725mg) and tBuONO (0.51mL).

[0098]
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The mixture was then stirred for 3 hours at room temperature, and water was added to the mixture. The resulting
mixture was extracted with ethyl acetate. The organic phase was then washed with water and was dried with anhydrous
sodium sulfate. The solvent was removed by distillation under reduced pressure and the residue was purified by silica
gel column chromatography (hexane: ethyl acetate = 20:1). In this manner, the desired product (1.10g) was obtained
as a pale yellow oil .

<Reference Examples 241 through 250>

[0100] Usingthe compounds of Reference Examples 231 through 240, the compounds were synthesized in the same
manner as in Reference Example 123.

Table 9
Rg:::;ge. Rt R2 R3 R4 Rg:mge R1 R R3 R4
241 Ph(CH2)z <CFy H cl 246 CF3 a-Cl H H
242 PhCHO  cH H Me 247  CF3 bCl  H H
243 PhCH,0 . oH H Et 248 CF3 et H H
244 PhCHO  ¢H H SMe 249 CFa oCl  H H
245 PhO oH H H F

Cl 250 PhCH;O oH

<Reference Examples 251 through 260>

[0101] Using the compounds of Reference Examples 241 through 250, the compounds were synthesized in the same
manner as in Reference Example 164.

Table 10

"Eexf:r’::l:e R1 Rz R3 ‘Ra '-"g:r’:")‘l:e R1 R2 R3 R4
251 Ph(CH oCF3 H [ 256 CF3 aCl H H
252 PRCH;O  cH H Me 257 CF3 b-Cl ‘H H
253 PhCH,0  cH. H Et 258 CF3 d-cl H H
254 PhCHO0  c-H H SMe. 259 CF, oCl H H
255 PhO cH H cl 260 PhCHO oH H F
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<Reference Example 261>
4'-[(3-benzyloxy)phenoxy]-2'-chlorophenethyl iodide

[0102]

O CL
}
<Reference Example 261-1>

4'-[(3-benzyloxy)phenoxy]-2'-chlorobenzyl cyanide

[0103]

o N

[0104] Using the compound of Reference Example 1, reactions were carried out in the same manner as in Reference
Example 205 to obtain 4-(3-benzyloxy)phenoxy]-2-chlorobenzyl bromide as a colorless oil. A DMSO solution (10mL)
of the bromide (1.38g) was added dropwise to a solution (2mL water and 5SmL DMSO) of KCN (245mg) at 90°C, and
the mixture was stirred for 10 minutes and then for another 30 minutes at room temperature. Subsequently, ice water
was added to the mixture and the mixture was extracted with ethyl acetate. The organic phase was sequentially washed
with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The
solvent was then concentrated under reduced pressure, and the residue was purified by silica gel column chromatog-
raphy (hexane: ethyl acetate = 5:1). In this manner, the desired product (1.02g) was obtained as a colorless oil.

<Reference Example 261-2>
Ethyl 4'-[(3-benzyloxy)phenoxy]-2'-chlorophenylacetate

[0105]

O,Et

[0106] A solution (30mL) of the compound of Reference Example 261-1 (1.02g) and potassium hydroxide (819mg)
in a mixed solvent of water (2mL) and ethanol (30mL) was refluxed for 12 hours. The solution was made acidic by the
addition of hydrochloric acid and was extracted with ethyl acetate. The organic phase was sequentially washed with
water and a saturated aqueous solution of scdium chloride and was dried with anhydrous sodium sulfate. The solvent
was concentrated under reduced pressure and the resulting concentrate was dissolved in ethanol (10mL) and thionyl
chloride (1.0mL) was added to the solution. The mixture was subsequently stirred for 1 hour at room temperature. The
solvent was removed by distillation and the residue was purified by silica gel column chromatography (hexane: ethyl
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acetate = 10:1). In this manner, the desired product (1.01g) was obtained as a colorless oil.
<Reference Example 261-3>
4'-[(3-benzyloxy)phenoxy]-2'-chlorophenethyl iodide

[0107] Using the compound of Reference Example 251-2, reactions were carried out in the same manner as in
Reference Example 123 to obtain an alcohol. Then, using this alcohol, subsequent reactions are carried out in the
same manner as in Reference Example 164 to obtain the desired product as a yellow oil.

<Reference Example 262>
4-[(3-benzyloxy)phenoxy]-2-chloro-1-iodobutylbenzene

[0108]

[0109] Using the compound of Reference Example 164, reactions were carried out in the same manner as in Ref-
erence Example 261 to obtain the desired product as a pale yellow oil.

<Example 1>
Ethyl 5-[4-(3-benzyloxyphenoxy)-2-chlorophenyl]-2-t-butoxycarbonylamino-2-ethoxycarbonylpentanoate

[0110]

NHBoc
(0713

O.Et

[0111] Under argon, sodium -t-butoxide (1.40g) was added, at room temperature, to a solution of diethyl 2-f-butox-
ycarbonylaminomalonate (3.60mL) in a mixed solvent of THF (130mL) and DMF (20mL). The resulting mixture was
stirred for 30 minutes at 80°C. The temperature was decreased down to room temperature and a THF solution (20mL)
of the compound of Reference Example 164 (6.22g) was added dropwise. Subsequently, the mixture was refluxed for
5 hours and was decanted into ice water. The resulting mixture was extracted with ethyl acetate. The organic phase
was sequentially washed with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous
sodium sulfate. The solvent was then removed by distillation under reduced pressure, and the residue was purified by
silica gel column chromatography (hexane: ethyl acetate = 4:1). In this manner, the desired product (6.84g) was ob-
tained as a colorless oil.

FABMS : 626 ([M+H]+)

TH-NMR (400MHz, CDCl3) 8 1.22-1.30(6H, m), 1.42(9H, s), 1.57(2H, brs), 2.37(2H, br), 2.70(2H, t, J=7.8Hz), 4.19-4.29
(4H. m), 5.03(2H, s), 5.95(1H, bs), 6.57-6.62(2H, m), 6.74(1H, dd, J=8.3, 2.4Hz), 6.83(1H, dd, J=8.3, 2.4Hz), 6.98(1H.
d,. J=2.4Hz), 7.13(1H, d, J=8.8Hz), 7.23(1H, t, J=8.3Hz), 7.33-7.43(5H, m)
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<Examples 2 through 42>

[0112] Using the compounds of Reference Examples 165 through 204 and 209, reactions were carried out in the
same manner as in Example 1 above to obtain the compounds shown in Table 11 below.
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Table 11
Example R1 R2 R3 R4  Characteristics Yield(%)
2 CF3 H H H  Colorlessoil;- -~ 100
3 CF3 H MeO H - Colorlessoil ...~ 100
4 CF3 H H MeO Colorlessoil” .. 400
5 CF3 H Cl H Colorless'oil =+ :100
6 CFa H H . Gl Colorless ol .*-* 100
7 CFa3 H H  PhCHO  Coloriess oif 100
8 CFa H CF3 H Colorless oil 100
g CF3 H. H CF3  Colorless oil 2
10 CF3 CFa H cl Colorless oil 89
11 CF3 Ph{CH), H H Colorless oil 97
12 CFa H H F  Colorless oil 100
13 Ph(CHz)z Ph(CHz); H H Colorless oil-’ " 95
14 Ph(CH2); H H <l Colorless oil 83
15 Ph(CHa2)2: H H CF3  Colorless oil 90
16 Ph(CHz)2 Ph(CHz2 H Cl Colorless oil 98
17 Ph(CH2)2 Ph(CH2)2 H CF3  Colorless oil 100
18 PhCH20 H H H  Coiorless oil a5
19 PhCHO  PhCH;0 H H Coloriess oil -
20  PhCH0 PhCH,0 H Cf  Colorless oil -
21 PHCH,0 ct H Ci  Colorless oil 100
22 PhCH,0 H H Br Colorless oil 100
23 PhCH0 H H CF3  Colorless oil 100
24 PhCH0 H H Ph Colorless oil -
25 PhCH20 CF;3 H H Colorless oil - 99
28 PhCH20 CFy H (e} Colorless oil 91
27 t-Bu H H H Colorless oil 64
28 MeS H H H Colorless oil 83
29 n-CgHq4 H H H Colorless oil 86
30 n-CyHss H H H Colorless.oil . 88
3t Pr . i-Pro H H Coloriess oil 95
32 HPr i-Pro H Cl Colorless ojl 100
33 HPr i-Pr H c Colorless oif 68
34 . cl Cci H cl Colorless oil 74
35 PhCH,S H H H Colorless.oil -
38 PhCH,S H H Cci Colorless oil -
37 Et H H H Colorless oil 100
38 -Bu H H H Colorless oil. 76
39 MeSO H H H Colorless oil 100
40  t-BuMe,SiO H H, cl Colortess ail 82
41 PhOCH, H H H Colorless oil 100
42 PhCH20O H H -Pr Coloriess oit -

The mark “-" means yield is shown in Table 12 as a total yield.
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<Example 43>
Ethyl 2-t-butoxycarbonylamino-2-ethoxycarbonyl-3-[4-(3,5-dichlorophenoxy)phenyllpropionate

[0113]

ci NHBoc
QoEt

0,Et

[0114] Usingthe compound of Reference Example 205, reactions were carried out in the same manner as in Example
1 to obtain the desired product as a colorless oil.

TH-NMR(400MHz, CDCly) & 1.28(6H, t, J=7.3Hz), 1.47(9H, br s), 3.62(2H, br s), 4.19-4.31(4H, m), 5.79(1H, br s), 6.85
(2H, d, J=2.0Hz), 6.92(2H, d, J=8.8Hz), 7.04-7.08(3H, m)

<Example 44>

Ethyl 4-[(4-benzyloxy)phenyl]-2-f-butoxycarbonylamino-2-ethoxycarbonylbutyrate

[0115]

NHBoc
OoEt

O5Et

[0116] Using the compound of Reference Example 206, reactions were carried out in the same manner as in Example
1 to obtain the desired product as a colorless oil.

1H-NMR(400MHz, CDCl5) § 1.23(6H, t, J=7.3H2), 1.44(9H, s), 2.44-2.48(2H,m), 2.60(2H, br s), 4.13-4.31(4H, m), 5.04
(2H, s), 5.99(1H, br s), 6.88(2H, d, J=8.8Hz), 7.07(2H, d, J=8.3Hz), 7.29-7.44(5H, m)

<Example 45>

Ethyl 5-[(4-benzyloxy)phenyl]-2-f-butoxycarbonylamino-2-ethoxycarbonylpentanocate

[0117]

NHBoc
OqEt

O Et

[0118] Usingthe compound of Reference Example 207, reactions were carried out in the same manner as in Example
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1 to obtain the desired product as a light yellow oil.
TH-NMR (400MHz, CDCly) 8 1.22(6H, t, J=7.1Hz), 1.42(9H, s), 1.44-1.47(2Hm), 2.31(2H, brs), 2.57(2H, t, J=7.6Hz),
4.11-4.27(4H, m), 5.03(2H, s), 5.92(1H, br s), 6.88(2H, d, J=8.8Hz), 7.06(2H, d, J=8.8Hz), 7.29-7.43(5H, m)
<Example 46>

Ethyl 6-[(4-benzyloxy)phenyl]-2-f-butoxycarbonylamino-2-ethoxycarbonylhexanoate

[0119]

NHBoc
OoEt

O-Et
[0120] Usingthe compound of Reference Example 208, reactions were carried outin the same manner as in Example
1 to obtain the desired product as a colorless oil.
TH-NMR(400MHz, CDCl3) & 1.16-1.24(2H, m), 1.23(6H, t, J=7.1Hz), 1.42(9H, s), 1.56-1.63(2H, m), 2.30(2H, br ), 2.54
(2H. t, J=7.8Hz), 4:16-4.29(4H, m), 6.03(2H, s), 5.92(1H, br s), 6.88(2H, d, J=8.3Hz), 7.06(2H, d, J=8.3Hz), 7.32-7.44
(6H. m)
<Example 47>

Ethyl 5-[4-(3,5-bistrifluoromethylphenoxy)phenyl]-2-t-butoxycarbonylamino-2-ethoxycarbonyl-4-pentenoate

[0121]

FaC o
3 NHBoc
. O,Et

Fa O,Et

[0122] Usingthe compound of Reference Example 210, reactions were carried out in the same manner as in Example
1 to obtain the desired product as a colorless oil.

TH-NMR(400MHz, CDCl3) § 1.27(6H, t, J=7.0Hz), 1.44(9H, s), 3.20(2H, d, J=7.0Hz), 4.20-4.32(4H, m), 5.97(1H, br s),
6.02(1H, dt, J=15.9,7.0Hz), 6.45(1H, d, J=15.9Hz), 6.98(2H, d, J=8.5Hz), 7.36(2H, d, J=8.5Hz), 7.38(2H, s), 7.57(1H, s)

31

0041

TEVA EX. 1014
Page 41



]

20

25

30

35

40

45

50

55

EP 1 431 275 A1
<Example 48>

Ethyl 2-t-butoxycarbonylamino-2-ethoxycarbonyl-5-[4-(3-isopropoxyphenoxy)phenyllpentanoate

© NHBoc
! ' ' : CO5Et

O-Et

[0123]

[0124] The compound of Example 18 was reduced by catalytic reduction as in Reference Example 81. The resultant
phenol (850mg) was dissolved in DMF (20mL), and 2-iodopropane (0.2mL) and potassium carbonate (500mg) were
added to the solution. The mixture was then stirred for 4 hours at 60°C. Subsequently, water was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The organic phase was sequentially washed with water and
a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The solvent was re-
moved by distillation under reduced pressure and the residue was purified by silica gel column chromatography (hex-
ane: ethyl acetate = 4:1). In this manner, the desired product (760mg) was obtained as a colorless oil.

TH-NMR (400MHz, CDCl3) § 1.23(6H, t, J=7.3Hz), 1.31(6H, d, J=5.9Hz), 1.42(9H, s), 1.45-1.52(2H, m), 2.34(2H, br),
2.61(2H, t, J=7.8Hz), 4.17-4.27(4H, m), 4.50(1H, heptet, J=5.9Hz), 5.94(1H, br s), 6.50-6.53(2H, m), 6.59-6.62(1H,
m), 6.92(2H, d, J=8.8Hz), 7.10(2H, d, J=8.8Hz), 7.18(1H, t, J=8.8Hz)

<Example 49>
Ethyl 2-t-butoxycarbonylamino-2-ethoxycarbonyl-5-[4-(3-methanesulfonylphenoxy)phenyl]pentanoate

[0125]

MeO,S
© NHBoc
O,Et

O,Et

[0126] The compound of Example 28 (1.00g) was dissolved in methylene chloride (30mL) and m-chloroperbenzoic
acid (610mg) was added to the solution. The mixture was then stirred for 6 hours at room temperature. Subsequently,
water was added to the reaction mixture, and the mixture was extracted with ethyl acetate. The organic phase was
sequentially washed with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous
sodium sulfate. The solvent was removed by distillation under reduced pressure and the residue was purified by silica
gel column chromatography (hexane: ethyl acetate = 1:1). In this manner, the desired product (610mg) was obtained
as a colorless oil.

TH-NMR(400MHz, CDCly) & 1.24(6H, t, J=7.3Hz), 1.42(9H, s), 1.47-1.56(2H, m), 2.34(2H, br), 2.64(2H, t, J=7.8Hz),
3.04(3H, s), 4.18-4.26(4H, m), 5.95(1H, br), 6.95(2H, d, J=8.8Hz), 7.17(2H, t, J=8.8Hz), 7.20-7.30(3H,m), 7.47-7.52
(2H, m), 7.62(1H, d, J=8.8Hz)
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<Example 50>
Ethyl 5-[4-(3,5-bistrifluoromethylphenoxy)phenyl]-2-f-butoxycarbonylamino-2-ethoxycarbonylpentanoate

[0127]

F3C

Fa

[0128] The compound of Example 44 was reduced by catalytic reduction as in Reference Example 81. The resultant
phenol was reacted with 3,5-bis(trifluoromethyl)phenylboric acid in the same manner as in Reference Example 38 to
obtain the desired product as a pale yellow oil.

TH-NMR(400MHz, CDCl3) § 1.24(6H, t, J=7.3Hz), 1.43(9H, s), 1.47-1.58(4H, m), 2.36(2H, br s), 2.66(2H, t, J=7.3Hz),
4.18-4.26(4H, m), 5.96(1H, br s), 6.96(2H, d, J=8.3Hz), 7.20(2H, d, J=8.3Hz), 7.36(2H, s), 7.55(1H, s)

<Example 51>
2-[4-(3-benzyloxyphenoxy)-2-chlorophenyl]propyl-2-butoxycarbonylamino-1,3-propanediol

[0129]

NHBoc
H

H

[0130] The compound of Example 1 (6.84g) was dissolved in THF (150mL). While the solution was stirred at 0°C,
lithium borohydride (960mg) was added to the solution. Ethanol (10mL) was then added to the mixture and the mixture
was stirred for 8 hours as the temperature was gradually increased to room temperature. Subsequently, ice water was
added to the mixture and the organic solvent was removed by distillation under reduced pressure. A 10% aqueous
solution of citric acid was added to the residue to adjust the pH to 3, and the mixture was extracted with ethyl acetate.
The organic phase was sequentially washed with water and a saturated aqueous solution of sodium chloride and was
dried with anhydrous sodium sulfate. The solvent was then removed by distillation under reduced pressure. The residue
was purified by silica gel column chromatography (hexane: ethyl acetate = 1:1) to obtain the desired product (3.509)
as a colorless viscous oil.

FABMS : 642 ([M+H] +)

TH-NMR (400MHz, CDCly) § 1.43(9H, s), 1.66(4H, brs), 2.69(2H, t, J=6.8Hz), 3.40(2H, br), 3.60(2H, dd, J=11.3, 5.9Hz),
3.84(2H, dd, J=11.3, 3.8Hz), 4.92(1H, br s), 6.03(2H,. ), 6.59-6.62(2H, m), 6.75(1H, dd, J=8.3, 2.5Hz), 6.84(1H, dd,
J=8.3, 2.5Hz), 7.00(1H, d, J=2.5Hz), 7.14(1H, d, J=8.3Hz), 7.24(1H, t, J=8.3Hz), 7.31-7.43(5H, m)

<Examples 52 through 95>

[0131] Using the compounds of Examples 2 through 42 and 48 through 50, reactions were carried out in the same
manner as in Example 51 above to synthesize the compounds shown in Table 12 below.
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Table 12
Ry
2
Example R1 R2 R3 R4  Characteristics  Yield (%)
52 CF3 H H H Colorless oil 71
53 CF3 H MeO H Coloriess oil 76
64 CFy H H  MeO  Colorless oil 45
55 CFy H ¢l H Colorless oil 58
56 CFy H H Cl. . Colorless oil 68
57 CFy H H PhCHO Coloress oil 64
58 CFy H CF, H Colortess oil 68
59 CFj3 H H CFy Coloress oil 41
60 CF3 CF3 H (o] Colorless oil 77
61 CF3 Ph(CHz)2 H H Colorless oit 80
62 CFy H H F Colorless oil 63
63 Ph(CHz)> Ph(CHy) H H Colortess oil 7
84 Ph(CHz) H H Cl Colorless. oil 84
85 Ph(CHz) H - H CF3 - Colofless-oil 72
66 Ph(CHz)a. Ph(CH)» H cl Colorless oil 81
67 Ph(CH,), Ph(CH,), H ~ CF3 Colorless oil 54
68 PhCH,0 H H H Coloriess oil 76
69 PhCHO PhCHO H H Colorless il (45)
70 PhCH,O PhCHO H (] Colorless oil (7
71 PhCH,0 Cl H Cl Colorless oil 81
72 PhCH,0 H H Br Coloriess oil 61
73 PhCH,0 H H CFy  Colorless oil 83
74 PhCH,O H H Ph = Colorless oil (50)
75 PhCH;O CFy3 H H Coloiless oil 83 -
76 PhCHRO CF3 H Cl Colorless oil 67
77 t-Bu H ‘H H . Colorless oil 78
78 MeS H H H  Colorless powder - 58
79  nCgHyy H H H Colorless oil 98
80 nCyHys H H H Coloriess il 90
81 i-Pr +Pro H H Colorless oil 72
82 i-Pr -Pro H Ct Colorless oil 82
83 Pr Pr H cl Colorless oit 33
84 Cl ct H [¢] Colorless oit 79
85 PhCH,S H H M Colorless oil (20)
86 PhCH,S H H [+} Colorless oil (11)
87 Et H H H Colorless oil 78
88 i-Bu H H H Colorless oil 92
89 MeSO H H H Colorless oil 67
90 MeSO H H H Colordess amorphous 78
91 i-Pro H H H Colorless oil 89
g2 tBuMe,SiO H H & Colorless oif 68
83  CFR CFy H H Calorless oil 72
94 PhOCH, H H H Colorless oil 64
PhCH,O H H i-Pr Colorless-oil -(62).

95

In the parentheses, shown is the total yield of the two steps.
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<Example 96>
2-t-butoxycarbonylamino-2-[4-(3,5-dichlorophenoxy)benzyl]-1,3-propanediol

[0132]

c NHBoc

H
| H

[0133] Using the compound of Example 43, reactions were carried out in the same manner as in Example 51 to
obtain the desired product as a colorless amorphous.

TH-NMR(400MHz, CDCl3) § 1.46(9H, s), 2.94(2H, s), 3.60(2H, d, J=11.7Hz), 3.75(2H, d, J=11.7HZ), 4.93(1H, br s),
6.87(2H, d, J=2.0Hz), 6.98(2H, d, J=8.8Hz), 7.08(1H, t, J=2.0HZ), 7.26(2H, d, J=8.8Hz)

<Example 97>

2-(4-benzyloxyphenyl)ethyl-2--butoxycarbonylamino-1,3-propanediol

[0134]

NHBoc
H

H

[0135] Using the compound of Example 44, reactions were carried out in the same manner as in Example 51 to
obtain the desired product as a colorless powder.

1H-NMR(400MHz, CDCl5) 8 1.45(9H, s), 1.83-1.88(2H, m), 2.54-2.59(2H, m), 3.39 (2H, brs) , 3.64 (2H, d, J=11. 2Hz) ,
3. 88 (2H, d, J=11.2Hz), 5.01(1H br s), 5.03(2H, s), 6.90(2H, d, J=8.3Hz), 7.10(2H, d, J=8.3Hz), 7.30-7.44(5H, m)
<Example 98>

2-[(4-benzyloxy)phenyl]propyl-2-t-butoxycarbonylamino-1,3-propanediol

[0136]

.- NHBoc
H

H

[0137] Using the compound of Example 45, reactions were carried out in the same manner as in Example 51 to
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obtain the desired product as a pale yellow oil.
TH-NMR(400MHz, CDCly) & 1.43(9H, s), 1.50-1.70(4H, m), 2.52-2.57(2H, m), 3.57(2H, d, J=11.2Hz), 3.82(2H, d,
J=11.2Hz), 4.86(1H, br s), 5.04(2H,s), 6.90(2H, d, J=8.8Hz), 7.08(2H, d, J=8.8Hz), 7.31-7.44(5H, m)
<Example 99>

2-[(4-benzyloxy)phenyl]butyl-2-f-butoxycarbonylamino-1,3-propanediol

[0138]

NHBoc
H

H

[0139] Using the compound of Example 46, reactions were carried out in the same manner as in Example 51 to
obtain the desired product as a colorless oil.

TH-NMR(400MHz, CDCly) § 1.27-1.35(2H, m), 1.43(9H, s), 1.54-1.63(4H, m), 2.56(2H, t, J=7.6Hz), 3.41(2H, brs), 3.58
(2H, d, J=11.7Hz), 3.82(2H, d, J=11.7Hz), 4.88(1H, br s), 5.04(2H, s), 6.89(2H, d, J=8.8Hz), 7.07(2H, d, J=8.8H2z),
7.33-7.43(5H, m)

<Example 100>

2-[4'-(8,5-bistrifluoromethylphenoxy)cinnamyl]-2-t-butoxycarbonylamino-1,3-propanediol

[0140]

F3C

Fa

[0141] Using the compound of Example 47, reactions were carried out in the same manner as in Example 51 to
obtain the desired product as a colorless amorphous.

TH-NMR(400MHz, CDCl,) & 1.44(SH, s), 2.55(2H, d, J=7.8Hz), 3.65(2H, d, J=11.2Hz), 3.78(2H, br), 3.85(2H, d,
J=11.2Hz), 6.12(1H, s), 6.20(1H, dt, J=16.1, 7.8Hz), 6.51(1H, d, J=16.1 Hz), 7.01(2H, d, J=8.3Hz), 7.38(2H,s), 7.39
(2H. d, J=8.8Hz), 7.57(1H, s)
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<Example 101>
5-[(4-benzyloxy)phenyl]propyl-5-f-butoxycarbonylamino-2,2-di--butyl-1,3,2-dioxasilane

[0142]

NHBoc

ditBu),.

[0143] At 0°C, a methylene chloride solution (5mL) of di-t-butylsilyl bistrifluoromethanesulfonate (1.67g) was added
to a DMF solution (30mL) of the compound of Example 98 (1.50g) and 2,6-lutidine (0.841mL). With the temperature
maintained, the mixture was stirred for 1 hour. Subsequently, the mixture was decanted into ice water and was extracted
with ethyl acetate. The organic phase was sequentially washed with water and a saturated aqueous solution of sodium
chloride and was dried with anhydrous sodium sulfate. The solvent was then removed by distillation under reduced
pressure. The residue was purified by silica gel column chromatography (hexane: ethy! acetate = 20:1) to obtain the
desired product (1.67g) as a colorless powder.

TH-NMR(400MHz, CDCly) 8 1.04(9H, s), 1.06(9H, s), 1.42(9H, s), 1.46-1.56(4H, br s), 2.51(2H, t, J=6.8Hz), 3.88(2H,
d, J=11.2Hz), 4.22(2H, d, J=11.2Hz), 4.90(1H, br s), 5.04(2H, s), 6.89(2H, d, J=8.3Hz), 7.06(2H, d, J=8.3Hz), 7.32-7.44
(5H, m)

<Example 102>
5-t-butoxycarbonylamino-2,2-di-f-butyl-5-(4-hydroxyphenyl)propyl-1,3,2-dioxasilane

[0144]

HO NHBoc

Aitsu),

[0145] Using the compound of Example 101, catalytic reduction was carried out in the same manner as in Reference
Example 81 to obtain the desired product as a pale brown amorphous.

TH-NMR(400MHz, CDClg) & 1.04(9H, s), 1.06(9H, s), 1.43(9H, s), 1.47-1.61(4H, m), 2.49(2H, t, J=6.8Hz), 3.88(2H, d,
J=11.8Hz), 4.22(2H, d, J=11.8Hz), 4.88(1H, br s), 4.91(1H, br s), 6.74(2H, d, J=8.83Hz), 6.99(2H, d, J=8.3Hz)
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<Example 103>
5-t-butoxycarbonylamino-2,2-di-f-butyl-5-(4-hydroxyphenyl)ethyl-1,3,2-dioxasilane

[0146]

HO
NHBoc

_dit-Bu),

[0147] Using the compound of Example 97, reactions were carried out in the same manner as in Examples 101 and
102 to obtain the desired product as a colorless powder.

TH-NMR (400MHz, CDCls) § 1.06(9H, s), 1.07(9H, s), 1.46(9H, s), 1.79(2H,; m), 2.44-2.50(2H, m), 3.93(2H, d,
J=11.2Hz), 4.26(2H, d, J=11.2Hz), 4.92(1H, br s), 5.01(1H, br s), 6.73(2H, d, J=8.3Hz), 7.01(2H, d, J=8.3Hz)
<Example 104>

5-t-butoxycarbonylamino-2,2-di-f-butyl-5-(4-hydroxyphenyl)butyl-1,3,2-dioxasilane

[0148]

HO
NHBoc

_Sit-Bu),

[0149] Using the compound of Example 99, reactions were carried out in the same manner as in Examples 101 and
102 to obtain the desired product as a colorless amorphous.

TH-NMR(400MHz, CDCl5) & 1.05 (9H, s), 1.07(9H, s), 1.20-1.30(2H, m), 1.42(9H, s), 1.50-1.60(4H, m), 2.51(2H, t,
J=7.6Hz), 3.89(2H, d, J=11.2Hz), 4.22(2H, d, J=11.2Hz), 4.78(1H, brs), 4.91(1H, br s), 6.73(2H, d, J=8.3Hz), 7.00 (2H,
d, J=8.3Hz)

<Example 105>

5-t-butoxycarbonylamino-5-[4-(3-hydroxyphenoxy)phenyl]propyl-2,2-dimethyl-1,3-dioxane

[0150]

HO NHBoc
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[0151] 2,2-dimethoxypropane (7.4mL) and paratoluenesulfonic acid (100mg) were added to a DMF solution (30mL)
of the compound of Example 68 (3.00g). The mixture was stirred for 6 hours while heated to 80°C. Subsequently, the
mixture was decanted into water and was extracted with ethyl acetate. The organic phase was sequentially washed
with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The
solvent was then removed by distillation under reduced pressure. The residue was purified by silica gel column chro-
matography (hexane: ethyl acetate = 3:1) to obtain the acetonide (2.68g) as a colorless powder. The resultant acetonide
was reduced by catalytic reduction as in Reference Example 81 to obtain the desired product (2.23g) as a colorless
powder.

1H-NMR(400MHz, CDCly) § 1.40(3H, s), 1.42(12H, s), 1.54-1.69(4H, m), 2.61(2H, t, J=7.8Hz), 3.63(2H, d, J=11.2H2),
3.87(2H, d, J=11.2Hz), 4.86(1H,br), 5.29(1H, br s), 6.32(1H, br s), 6.52(1H, dd, J=8.3, 2.4Hz), 6.57(1H, dd, J=8.3,
2.4Hz), 6.95(2H, d, J=8.3Hz), 7.13(2H, d, J=8.3Hz), 7.16(1H, t, J=8.3Hz)

<Example 106>

5-t-butoxycarbonylamino-5-[2-chloro-4-(3-hydroxyphenoxy)phenyl]propyl-2,2-dimethyl-1,3-dioxane

”°~©° NHBoc
- ' |

[0153] Using the compound of Example 51, reactions were carried out in the same manner as in Example 105 to
obtain the desired product as a colorless powder.

[0154] Alternatively, an acetonide (3.21g) obtained by using the compound of Example 92 was dissolved in THF
(100mL). While the solution was stirred at 0°C, a 1mol/L tetrabutylammoniumfluoride-THF solution (10mL) was added
dropwise. After 10 minutes, water was added to the mixture and the mixture was extracted with ethyl acetate. The
organic phase was sequentially washed with water and a saturated aqueous solution of sodium chloride and was dried
with anhydrous sodium sulfate. The solvent was then removed by distillation under reduced pressure to obtain the
desired product (2.60g).

FABMS : 492 ([M+H]+)

TH-NMR (400MHz, CDCl; ) § 1.41(3H, s), 1.42(12H, s), 1.55-1.73(4H, m), 2.70(2H, t, J=7.3Hz), 3.66(2H, d, J=11.7Hz),
3.88(2H, d, J=11.7Hz),4.89(1H,br), 5.97(1H, br), 6.40(1H, brs), 6.56(1H, dd, J=8.3, 2.4Hz), 6.62(1H, dd, J=8.3, 2.4Hz),
6.86(1H, dd, J=8.3, 2.4Hz), 7.01(1H, d, J=2.4Hz), 7.14(1H, d, J=8.3Hz), 7.18(1H, d, J=8.3Hz)

[0152]
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<Example 107>
5-t-butoxycarbonylamino-5-[2-chloro-4-(3-(3,5-dichlorobenzyloxy)phenoxy)phenyllpropyl-2,2-dimethyl-1,3-dioxane

[0155]

Cl

\©/D . NHBoc
[0156] Diethyl azodicarboxylate (0.31mL) was added to a THF solution (5mL) containing the compound of Example
106 (650mg), 3,5-dichlorobenzyl alcohol (350mg), triphenylphosphine (630mg). The mixture was stirred for 18 hours.
Subsequently, water was added to the mixture and the mixture was extracted with ethyl acetate. The organic phase
was sequentially washed with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous
sodium sulfate. The solvent was then removed by distillation under reduced pressure. The residue was purified by
silica gel column chromatography (hexane: ethyl acetate = 3:1) to obtain the desired product (440mg) as a colorless
powder.

TH-NMR(400MHz, CDCly) 8 1.41(3H, s), 1.42(3H, s), 1.43(9H, s), 1.54-1.60(2H, m), 1.75(2H, br), 2.69(2H, t, J=7.3Hz),

3.66(2H, d, J=11.7Hz), 3.88(2H, d, J=11.7Hz), 4.89(1H, br), 4.98(2H, s), 6.58-6.64(2H, m), 6.70(1H, dd, J=8.3, 2.4Hz),
6.84(1H, dd, J=8.8, 2.4Hz), 7.00(1H, d, J=2.4Hz), 7.15(1H, d, J=8.3Hz), 7.22-7.32(4H, m)

<Example 108>
5-t-butoxycarbonylamino-2,2-dimethyl-5-[4-(3-phenoxy) phenoxyphenyl] propyl-1,3-dioxane

[0157]

NHBoc

[0158] The compound of Example 105 was reacted with phenylboric acid in the same manner as in Reference Ex-
ample 38 to obtain the desired product as a colorless powder.

TH-NMR (400MHz, CDCl3) § 1.40(3H, s), 1.42(3H, s), 1.43(9H, s), 1.54-1.61(2H, m), 1.70(2H, br), 2.58(2H, t, J=7.3Hz),
3.64(2H, d, J=11.2Hz), 3.89(2H, d, J=11.2Hz), 4.87(1H br), 6.66-6.71(3H, m), 6.94(2H, d, J=8.3Hz), 7.02(2H, d, J=8.3
Hz), 7.11-7.13(3H, m), 7.21(1H, t, J=8.3Hz), 7.34(2H, t, J=8.3Hz)
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<Example 109>
5-t-butoxycarbonylamino-2,2-di-f-butyl-5-[4-(3-isopropylphenoxy)phenyllpropyl-1,3,2-dioxasilane

[0159]

NHBoc

(t-Bu)2

[0160] The compound of Example 102 (200mg), 3-isopropylphenylboric acid (141mg), anhydrous copper acetate
(Il) (97.4mg), and molecular sieve powder-4A (400mg) were suspended in dichloromethane (5mL). Triethylamine
(120uL) was then added to the suspension and the suspension was stirred for 8 hours at room temperature. Subse-
quently, additional 3-isopropylphenylboric acid (141mg) and triethylamine (120uL) were added and the resulting mixture
was further stirred overnight at room temperature. The reaction mixture was diluted with a mixture of hexane and ethyl
acetate (hexane: ethyl acetate = 2:1) and was filtered through celite to remove insoluble materials. The filtrate was
concentrated under reduced pressure and the residue was purified by silica gel column chromatography (hexane: ethyl
acetate = 30:1) to obtain the desired product (188mg) as a colorless oil.

TH-NMR(400MHz, CDCly) 8 1.05(9H, s), 1.07(9H, s), 1.23(6H, d, J=6.8Hz), 1.43(SH, s), 1.55(4H, br s), 2.55(2H, t,
J=7.1Hz), 2.84-2.91(1H, m), 3.89(2H, d, J=11.7Hz), 4.23(2H, d, J=11.7Hz), 4.91(1H, br s), 6.75-6.79(1H, m), 6.89-6.91
(1H, m), 6.91(2H, d, J=8.8Hz), 6.95(1H, d, J=7.8Hz), 7.09(2H, d, J=8.8Hz), 7.22(1H, t, J=7.8Hz)

<Examples 110 through 125>

[0161] The compound of Example 102 was reacted with different phenylboric acids in the same manner as in Example
109 described above to synthesize the compounds shown in Table 13 below.

Table 13

Exami)le R1 R2 Yield (%),Characleristics "Example R1 R2 Yield(%) Characteristics

110 F H 60  Coloriess oi 118 CHOH H 41  Coloriess powder
11 ci H 61 Coloriess oil 119 Ac H 80 Pale yellow-oil

112 Br H 59 Coloress oil 120 NOz H ‘- Pale yellow powder
113 Me H 84 Colorless oil 121 CN H 44  Colorless oil

114 Ph H 74 Colorless amorphous 122 " F F 79  Colorless oil

115 MeO H 69 Colorless oil 123 ClI Cl 60 Paleyellowoil

116 EtO H 76  Colorless oil 24 CF3 CF3 83 Coloiless oil

117 CF30 H 68 Coloflessoil 125 CHO H 74 ° Colorless oil

The mark "-" means yield is shown in Table 15 as a total yield.
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<Example 126>
5-t-butoxycarbonylamino-2,2-di-f-butyl-5-[4-(3,5-bistrifluoromethylphenoxy)phenyllethyl-1,3,2-dioxasilane

[0162]

FiC
NHBoc

Fs Ait-Bu),

[0163] The compound of Example 103 was reacted with 3,5-bis(trifluoromethyl)phenylboric acid in the same manner
as in Example 109 to obtain the desired product as a colorless powder.

TH-NMR(400MHz, CDCly) § 1.07(9H, s), 1.09(9H, ), 1.47(9H, s), 1.87(2H, m), 2.55-2.60(2H, m), 3.97(2H, d, J=11.2Hz),
4.28(2H, d, J=11.2Hz), 5.05(1H, br s), 6.96(2H, d, J=8.8Hz), 7.21(2H, d, J=8.3Hz), 7.34(2H, s), 7.54(1H, s)
<Example 127>
5-t-butoxycarbonylamino-2,2-di-f-butyl-5-[4-(3,5-bistrifluoromethylphenoxy)phenyllbutyl-1,3,2-dioxasilane

[0164]

[0165] The compound of Example 104 was reacted with 3,5-bis(trifluoromethyl)phenylboric acid in the same manner
as in Example 109 to obtain the desired product as a colorless oil.

TH-NMR(400MHz, CDClg) & 1.05(9H, s), 1.08(9H, s), 1.25-1.31(2H, m), 1.42(9H, s), 1.55-1.63(4H, m), 2.61(2H, t,
J=7.8Hz), 3.91(2H, d, J=11.2Hz), 4.23(2H, d, J=11.2Hz), 4.92(1H; br s), 6.95(2H, d, J=8.3Hz), 7.19(2H, d.J=8.3Hz),
7.86(2H, s), 7.54(1H, s)

<Examples 128 and 129>

[0166] The compounds of Examples 103 and 104 were reacted with 3,5-dichlorophenylboric acid in the same manner
as in Example 109 to obtain the following products:

NHBoc

i(t-Bu)

Example n Yield (%) | Characteristics | Example n Yield (%) | Characteristics

128 1 49 Colorless oil 129 3 67 Colorless oil
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<Example 130>
5-t-butoxycarbonylamino-5-[4-(3-(4-chlorobenzyloxy)phenoxy)phenyllpropyl-2,2-dimethyl-1,3-dioxane

[0167]

Cli

NHBoc

1

[0168] Potassium carbonate (150mg) and p-chlorobenzyl bromide (103mg) were added to a DMF solution (5mL) of
the compound of Example 105 (150mg) and the mixture was stirred for 1 hour at 70°C. Subsequently, the mixture was
decanted into water and was extracted with ethyl acetate. The organic phase was sequentially washed with water and
a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The solvent was then
removed by distillation under reduced pressure. The residue was purified by silica gel column chromatography (hexane:
ethyl acetate = 3:1) to obtain the desired product (170mg) as a colorless powder.

TH-NMR (400MHz, CDCl3) 8 1.40(3H, s), 1.42(3H, s), 1.44(9H, s), 1.56-1.61(2H, m), 1.71(2H, br), 2.59(2H, t, J=7.3Hz),
3.64(2H, d, J=11.7Hz), 3.89(2H, d, J=11.7Hz), 4.87(1H,br), 4.98(2H, s), 6.58-6.60(2H, m), 6.66-6.68(1H, m), 6.92(2H,
d, J=8.3Hz), 7.12(2H, d, J=8.3Hz), 7.20 (1H, t, J=8.3Hz), 7.34(4H, s).

<Examples 131 through 143>

[0169] The compounds of Example 105 and 106 were reacted with different alkylhalides in the same manner as in
Example 130 described above to synthesize the compounds shown in Table 14 below:

O
“"Example R R Characterstics Yield(%) Example R R Characteristics Yiéld(%)

) Colorless . r . . Colorless
131 CI’©“G"; H powder 100 137 amorphous

Table 14

I

@\,ﬁ H %‘:,'v‘\’,ﬁgfs 100 138 @m H Pa.‘:i yellow 100
133 w’@m a  Soenees ks 139 O\m’ H ey 100
O, O S e Qi w D,
135 c,©~m2 o SO0 10 11 PhcH M o 8
18 L) H ‘;‘;ﬁ;‘zfs 85 142 F,c,@% H  Colorlessol 100
o o o

132
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<Example 144>
5-t-butoxycarbonylamino-2,2-di-f-butyl-5-[4-(3,5-bistrifluoromethylphenoxy) phenyloxylethyl-1,3,2-dioxasilane
[0170]

F
© NHBoc

Fa i{t-Bu)

a) 5-f-butoxycarbonylamino-2,2-di--butyl-5-hydroxyethyl-1,3,2-dioxasilane

[0171]
NHBoc

it-Bu),

[0172] Using benzylbromoethylether and diethyl 2-t-butoxycarbonylaminomalonate, reactions were carried out in the
same manner as in Example 1. Subsequently, the reaction processes of Examples 51 and 103 were sequentially
followed to give the desired product as a colorless powder.

b) 5-t-butoxycarbonylamino-2,2-di-f-butyl-5-[4-(3,5-bistrifluoromethylphenoxy)phenyloxylethyl-1,3,2-dioxasilane

[0173] Using the hydroxy derivative obtained above, reactions were carried out in the same manner as in Reference
Example 164 to obtain an iodide, which in turn was reacted with 4-[(3,5-bistrifluoromethyl)phenoxy]phenol to give the
desired product as a colorless amorphous.

TH-NMR(400MHz, CDCl,) & 1.08(SH, s), 1.11(9H, s), 1.44(9H, s), 2.04(2H, br s), 4.04-4.07(4H, br), 4.42(2H, d,
J=11.2Hz), 5.10(1H, br s), 6.92(.2H, d, J=8.5Hz), 7.00(2H, d, J=8.5Hz), 7.32(2H, s), 7.52(1H, s)

<Example 145>

5-t-butoxycarbonylamino-2,2-di-f-butyl-5-[4-(3-(1-hydroxyethyl)phenoxy)phenyl]propyl!-1,3,2-dioxasilane

OH
A©) - : NHBoc
_ (t-Bu)2

[0175] The compound of Example 125 (126mg) was dissolved in THF (3.0mL) and the solution was cooled to -78°C
under argon. A 1mol/L methyllithium-ether solution (0.252mL) was added to the solution and the temperature of the
mixture was slowly raised to 0°C. A 5% aqueous solution of citric acid was added to the reaction mixture and the
mixture was extracted with ethyl acetate. The organic phase was sequentially washed with water and a saturated
aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The solvent was then removed by
distillation under reduced pressure. The residue was purified by silica gel column chromatography (hexane: ethyl ac-

[0174]
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etate = 5:1) to obtain the desired product (90.7mg) as a colorless oil.
TH-NMR(400MHz, CDCly) 8 1.05 (9H, s), 1.07(9H, s), 1.42(9H, s), 1.48(3H, d, J=6.3Hz), 1.55(4H, br s), 1.78(1H, m),
2.56(2H, t, J=6.8Hz), 3.90(2H, d, J=11.7Hz), 4.23(2H, d, J=11.7Hz), 4.87 (1H, q, J=6.5Hz), 4.91(1H, br s), 6.86-6.89
(1H, m), 6.92(2H, d, J=8. 8Hz) , 7.03 (1H, t, J=2. OHz) , 7.07-7.12(3H, m), 7.29(1H, t, J=8.3Hz)
<Example 146>
5-t-butoxycarbonylamino-2,2-di-f-butyl-5-[4-(3-phenetyl)phenoxy]phenyl]propyl-1,3,2-dioxasilane

[0176]

NHBoc

i(t-Bu)y

[0177] Benzylphosphonylchloride (152mg) was dissolved in THF (2mL) and sodium-t-butoxide (37.6mg) was added
to the solution at 0°C. The mixture was stirred for 30 minutes at room temperature and was again cooled to 0°C, at
which time a THF solution (2mL) of the compound of Example 125 (202mg) was added. The reaction mixture was
stirred for 1 hour at this temperature and for additional 1 hour at room temperature, followed by addition of a 5%
aqueous solution of citric acid. The mixture was then extracted with ethyl acetate. The organic phase was sequentially
washed with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate.
The solvent was then removed by distillation under reduced pressure. The residue was purified by silica gel column
chromatography (hexane: ethyl acetate = 30:1) to give a styryl derivative as a colorless oil. The styryl derivative so
obtained was reduced by catalytic reduction as in Reference Example 81 to obtain the desired product (168mg) as a
colorless oil.

TH-NMR (400MHz, CDCl5) § 1.05(9H, s), 1.07(9H, s), 1.43(8H, s), 1.57(4H, br s), 2.56(2H, t, J=7.1Hz), 2.90(4H, m),
3.90(2H, d, J=11.2Hz), 4.23(2H, d, J=11.2Hz), 4.92(1H, br s), 6.79-6.83(2H, m), 6.88(2H, d, J=8.3Hz), 6.89-6.92(1H,
m), 7.09(2H, d, J=8.3Hz), 7.14-7.24(4H, m), 7.25-7.29(2H, m)

<Example 147>
2-amino-2-[4-(3,5-bistrifluoromethylphenoxy)phenyl]propyl-1,3-propanediol hydrochloride

[0178]

FaC

F3

[0179] Ethyl acetate (20mL) containing 3mol/L hydrochloric acid was added to a methanol solution (10mL) of the
compound of Example 93 (1.289g) and the mixture was stirred overnight at room temperature. The solvent was removed
by distillation under reduced pressure. A mixture of ethyl acetate and hexane (ethyl acetate: hexane = 1:1) was added
to the residue and the crystals were collected by filtration. After drying, the desired product (1.07g) was obtained as a
colorless powder.

[0180] Alternatively, the compound of Example 124 was used in the reaction process of Example 150 to give the
same product.

FABMS:438 ([M+H]+)

TH-NMR (400MHz, DMSO-dg) & 1.55-1.58(4H, br), 2.58(2H, t, J=6.8Hz), 3.40-3.47(4H, m), 5.31(1H, br), 7.13(2H, d,
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J=8.3Hz), 7.31(2H, d, J=8.3Hz), 7.56(2H, s), 7.76(1H, br), 7.83(1H, s). Melting point = 194-196°C

Elemental analysis (%): CogHoqFgNO3-HCI
o] H N

Calcd. 50.70 4.68 2.96
Found 50.70 4.66 2.91

<Example 148>
2-amino-2-[4-(3-phenylpropyloxyphenoxy)phenyl]propyl-1,3-propanediol hydrochloride

[0181]

HCl
NH,
H

H

[0182] The compound of Example 138 was reduced by catalytic reduction as in Reference Example 81. Subsequent-
ly, the reaction processes of Example 147 were followed to give the desired product as a colorless powder.

Melting point: 95-98°C

FABMS:436 ([M+H]+)

TH-NMR (400MHz, DMSO-dg) & 1.56 (4H, br), 1.97(2H, quintet, 7.3Hz), 2.49-2.53(2H, m), 3.39-3.46(4H, m), 3.92(2H,
t, J=7.3Hz), 5.30(1H, br), 6.47-6.49(2H, m), 6.66-6.69(1H, m), 6.95(2H, d, J=8.8Hz), 7.12-7.29(8H, m), 7.68-7.72(2H,
m)

<Example 149>
2-amino-2-[4'-(3,5-bistrifluoromethylphenoxy)cinnamyl]-1,3-propanediol hydrochloride

[0183]

F3C

Fa

[0184] Using the compound of Example 100, reactions were carried out in the same manner as in Example 147 to
obtain the desired product as a colorless powder.

Melting point = 203-206°C

FABMS: 436 ([M+H]+)

TH-NMR (400MHz, DMSO-dg) & 3.32(2H, d, J=7.5Hz), 3.48(4H, br), 6.23(1H, dt, J=156.5, 7.5Hz), 6.53(1H, d, 15.5Hz),
7.17(2H, d, J=8.8Hz), 7.52(2H, d, J=8.8Hz), 7.60(2H, s), 7.85(1H, s)
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<Example 150>
2-amino-2-[4-(3-isopropylphenoxy)phenyl]propyl-1,3-propanediol hydrochloride

[0185]

HCl
NH,

H
H

[0186] The compound of Example 109 (188mg) was dissolved in THF (3.0mL) and a 1mol/L tetrabutylammonium-
fluoride-THF solution (1.61mL) was added to the solution. The mixture was stirred for 2 hours at room temperature.
Subsequently, water was added to the mixture and the mixture was extracted with ethyl acetate. The organic phase
was sequentially washed with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous
sodium sulfate. The solvent was then removed by distillation under reduced pressure. The residue was purified by
silica gel column chromatography (hexane: ethyl acetate = 3:2) to obtain the diol as a colorless oil. The diol so obtained
was treated in the same manner as in Example 147 to give the desired product (107mg) as a colorless amorphous.
FABMS: 344 ([M+H]+)

TH-NMR (400MHz, DMSO-dg) § 1.17(6H, d, J=6.8Hz), 1.55(4H, br s),-2.53(2H, br), 2.81-2.89(1H, m), 3.39-3.49(4H,
m), 5.30(2H, t, J=5.1Hz), 6.71(1H, dd, J=8.3, 2.4Hz), 6.87(1H, t, J=2.0Hz), 6.91(2H, d, J=8.8Hz), 6.99(1H, d, J=8.3Hz),
7.19(2H, d, J=8.8Hz), 7.26(1H, t, J=8.3Hz), 7.71(3H, br s)

<Examples 151 through 166>

[0187] The compounds of Examples 110 through 123 and the compounds of Examples 145 and 146 were treated
in the same manner as in Example 150 above to synthesize the compounds shown in Table 15 below:
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T?ble 15 Ry . @
7 ;L
,E?cample- R1 R2 Yield (%) Characteristics | fﬁfﬂf gf)?r'\tt"z"g(':)
151 F H 88 Colorless powder 320 131-133
152 Cl H 88 Colorless powder 336 125-127
153 Br H 88 - Colorless powder  3gg 154-156
154 Me H 92 Pale brown amorphous 316
155 Ph H 87 Colorless powder - 378 164-166'
156 MeO H 83 Pale brown amorphous 332
157 EtO H 88 ' .Colorless.powder 346 115-117
158 CF30 H 86  Palebrown amorphous 386
158 CH,OH H 84 Colorless powder 332 180-162
160 AC. H 85 _Yellow amorphous 344
161 NO3 H (9) Paleyellow amorphous 347
162 CN H o 82 Paleyellow oil™ ‘327
483 F F 79  Pale lyéllow amorphous 338
164 cl cl 82  Paleyellow powder™ 370 75-77
165 Ph(CHr H 8s Colorless powder 406 165167
168 MeCH(OH) H 85 . . Yellow amorphous 348

In the parentheses(), shown is the total yield from thé previous table.
The mark "*" means it was-isolated as a CFaCO2H salt.
The mark "**'means it was isolated as free form.

<Example 167>

2-amino-2-[4-(3,5-bistrifluoromethylphenoxy)phenoxy]ethyl-1,3-propanediol hydrochloride

, HCl
F3C NH_
AtOH

F3 H

[0188]

[0189] Using the compound of Example 144, reactions were carried out in the same manner as in Example 150 to
obtain the desired product as a colorless powder.

Melting point = 151-155°C

FABMS : 440 ([M+H] +)

TH-NMR (400MHz, DMSOQ-dg) § 2.04 (2H, t, J=6.5Hz), 3.54(4H, s), 4.11 (2H, d,J=6.5Hz), 7.04(2H, d, J=9.2Hz), 7.19

(2H, d, J=9.2Hz), 7.50(2H, s), 7.80(1H, s)
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<Examples 168 through 171>

[0190] The compounds of Examples 96 and 126 through 129 were treated in the same manner as in Example 150
above to synthesize the compounds shown in Table 16 below:

Table 16 Ry L ‘ HCl

: cH'z)n‘lEi\G"

171 CF3 CF3
172 CFy CF3

81 . Colorless.powder 424 118-118
98  Colorless amorphous 452

2 H
Example R1 R2 | n -\fleld (%) - (‘:h>ara-ctenstlc,s mﬁ_? “gg:tr;':?,c)
168 Cl cl 0 80 . Colorless powder 342 110~111
169 cl Cl 1 99  Pale yeliow amorphdus 356
470 cl a3 89  Colorless amorphous 3g4
1
3

<Example 173>

2-amino-2-[4-(3-benzyloxyphenoxy)-2-chlorophenyl]propyl-1,3-propanediol hydrochloride

@\/o b
NH>

H

[0191]

H

[0192] The compound of Example 51 was treated in the same manner as in Example 147 to obtain the desired
product as a colorless powder.

FABMS: 442 ([M+H]+)

TH-NMR (400MHz, DMSO-dg) § 1.58 (4H, brs), 2. 63 (2H, br s), 3.39-3.45(4H, m), 5.08(2H, s), 5.31(2H, br), 6.56(1H,
dd, J=8.3, 2.4Hz), 6.66(1H, t, J=2.4Hz), 6.83(1H, dd, J=8.3, 2.4Hz), 6.94(1H, dd, J=8.3, 2.4Hz), 7.05(1H, d, J=2.4Hz),
7.28-7.43(7H, m), 7.71(3H, br)

Melting point = 105-106°C (EtOH-iPr20)

Elemental analysis(%): Cp5HgCINO4*HCI

C H N
Calcd. 62.76 6.1 2.93
Found 62.76 6.05 2.92

<Examples 174 through 233>

[0193] The compounds of Examples 52 through 91, 94, 95, 107, 108, and 130 through 143 were treated in the same
manner as in Example 147 to synthesize the compounds shown in Tables 17 and 18 below:
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Table 17
: HC!
‘Example R1 R2 R3 R4 Yleld (%) Characteristics F wlﬁ "'gﬂo?:ﬂ?‘c)
174 CF3 H H H 89 " Colorless powder 370 146-148
175 CFy H MeO H 100 Coloriess oil 400
178 CF3 H M MeO g2 -Colorless amorphous 400
177 CFa H i H 100 Colorless powder 404 120-122
178 CF; H H c 100 Colorless amorphous 404
179 CF;y H H PhCH;0 8s Colofless powder 476 120-123
180 CF3 H CFj. H 99 Colorless powder 438 124-128
‘181  CF; H H CF3 90  Colsress amorphous 438
182 CF3 CF3 H Ci 79 Colorless powder 472 123-125
183 CF; Ph(CH3)z H H 87 Colorless powder 474 110-112
184 CF3 H H F 85 Colorless. oil 388
‘185 PH(CHpz Ph{(CHzh H H g6 Colorless amorphous 510
188 PR(CHy); H H a 9i  Colorless amarphous 440
187 Ph(CHa)2 H H CF3 94  Colorless amorphous 474
188 Ph(CHy)» Ph(CHz)z H cl 93  Colorless amorphous 544
189 Ph(CHz)z Ph(CHz)2 H CF3 83  Colorless amorphous. 578
190 PhCH0 H H H a Colorless amorplious 408
19t PhCH0 PhCH20 H H 100 Coloriess powder 514 92-95
192 PhCH0 PhCHO H Cl 100 - Colorless amorphous 548
193 PhCH,O cl H cl 91 Colorless powder 476 89-91
194 PhCHO H H Br 98 Colorless amorphous - 488
185 PhCH;O. H H CF3 100 Colorless powder 476 72-78
196 PhCHO H H Ph 98  Colorless amorphous 484
187 PhCHO CFa H H 91  Colorless amorphous 478
188 PhCH,0O CF3 H o] 94 Colorless powder 510 114-116
199  tBu H H H 100  Colorless amorphous 356
200 MeS H H H g9  Colorless amorphous 348
20t  n-CsHq¢ H H H 99 Colorless amorphous 372
202 nC7Hqs H H H 74 " Yellow amorphous 400
203 i-Pr Pro H H 83  Colorless amorphous 402
204 i-Pr iPro H cl 97 Colorless amorphous 436
205 i-Pr -Pr H cl 95  Colorless amorphoiis 420
208 Cl c H ('] 92 Colorless amorphous 404
207 PhCH;S H H H 100 Colorless amorphous 424
208 PHCH;S H H €l 100  Colorless amorphous 458
209 Et H H H 87 Pale yeilow amorphous 330
210 HBu H H H 92 Coloriess amorphous 358
211 OH H H H 08 Colorless powder 318 174-178
212 I-PrO R H H 94 Colorless amorphous 350
213 PhO H H H 100  Colorless amorphous. 394

The mark " means the step was carried out after catalytic reduction of the compound of Example 68.
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Table 18
e - RI R4 Yield (% teristics  FABMS  Melting
| Exar.nple Rt R2 Yield (%) Characteristics (MHT poirit ¢

214 FJC©"CH¢° H H H 100 Colorless powder 478 89-92
215 W) wo H MM 85 Colorless amorphous 409

216 - H H H 93 Colérle‘ss.powdér 458 170-173
217 PRCHO  H H H 981  Colofesspowder 484 = 153158
218 Ph(CH,),0 H H H 80 Coldriess amorphous 422

219 % H H H 100 Coléﬁess amorphous 434

220 PhOCH, H H H . 97 Colorless powder 408 118-122
221 MeSO H H H 900 Coloress amorpholus 384

222 MeSO, H H H 4100 Colorless powder 380 147-150
223~ CFa H H OH 97 Colorless amorphous 386

224 a ’©a« " H H Cl 100 Colorless.powder 476 94-98

_ [~ ’ . . .

225 '©‘cuz° H H C© 8  Cololesspowder 510  92-95
28 ® oo H H © 94 Colorless thrphous 472

227 p M H C 100  Colorlesspowder 456  84-86
28 | ,c‘©*cﬂzo H H o 78 Colorless powder 510  88-91
229 PhCH20 H H Pr 97 Cb‘lqﬂe‘ss_ amorphous 450

230 pr H H H 80 Colorless powder 414  125-127
231 ©%M H H H 100 Colorless powder 442  195-197
2:_'12 a'©~c«,o H H - H 100 Colorless powder 442 130-132
) {

233 @H‘O H H H 100 Colorless powder 442 94-96

The mark "**' means the step was carried out after cataMid reduction of the compound of Example 57.

<Examples 234 through 243>

[0194]

Using the compounds of Reference Examples 241 through 250, reactions were carried out in the same manner

as in Example 1 to synthesize the compounds below:
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Table 19 . Ra
. a
1\@’ NHBoc
2
c Et
Example  R1 ‘R2  R3 R4~ Characteristics . Yield (%)
234 Ph(CH2)2 ¢-CF;3 H c Colorless oil 93
235 PhCH0 -¢MH  H Me  Colorless oil | 100
238 PhCHO cH H Et . Colorlessoil 72
237 PhCHO  ¢H H SMe Colorless oil -
238 PhO eH H Cl Colorless oil 92
. 239 CF, a-Cl H H Colorlessoil 100
240 CF3 bCt  H H Coloriess oil 84
241 CFj3 d-Cl H H Pale yellow oil 72
242 CF3 c-Cl H H Pale yeliow oil 481
H F " Colorléss oil ' -

243  PhCH0 oH

The mark "-" means yield is shown in Table 20 as a total yield.

<Example 244>
Ethyl 4-[4-(3-benzyloxyphenoxy)-2-chloro]phenyl-2-t-butoxycarbonylamino-2-ethoxycarbonylbutyrate

[0195]

@\/0 ’
108 HBoe
O Et
Okt

[0196] Using the compound of Example 261, reactions were carried out in the same manner as in Example 1 to
obtain the desired product as a colorless oil.

TH-NMR(400MHz, CDCl3) § 1.23-1.32(6H, m), 1.45(9H, s), 2.59(4H, br), 4.22-4.34(4H, m), 5.03(2H, s), 6.58-6.62(2H,
m), 6.75(1H, dd, J=8.3Hz, 2.4Hz), 6.83(1H, dd, J=8.3Hz, 2.4Hz), 6.98(1H, d, J=2.4Hz), 7.12(1H, d, J=8.3 Hz), 7.23
(1H. t, J=8.3Hz), 7.30-7.42(5H, m)
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<Example 245>

Ethyl 6-[4-(3-benzyloxyphenoxy)-2-chloro]phenyl-2-f-butoxycarbonylamino-2-ethoxycarbonylhexanoate

©Vo©p .

[0197]

NHBoc
O,Et

O,Et

[0198] Using the compound of Example 262, reactions were carried out in the same manner as in Example 1 to
obtain the desired product as a colorless oil.

TH-NMR (400MHz, CDCl,) § 1.24(6H, t, J=7.3Hz), 1.43(9H, s), 1.58-1.67(4H, m), 2.33(2H, br), 2.67(2H, t, J=7.8Hz),
4.18-4.32(4H, m), 5.03(2H, s), 5.95 (1H, br s), 6.57-6.60(1H, m), 6.62(1H, t, J=2.4Hz), 6.74(1H, dd, J=8.3Hz, 2.4Hz),
6.83(1H, dd, J=8.8Hz, 2.4Hz), 6.99(1H, d, J=2.4Hz), 7.12(1H, d, J=8.3 Hz), 7.23(1H, t, J=8.3Hz), 7.30-7.42(5H, m)

<Examples 246 through 255>

[0199] Using the compounds of Examples 234 through 243, reactions were carried out in the same manner as in
Example 51 to synthesize the compounds below:

Table 20
Ry«
b
F;i;er:fp“,;e R1 R2 R3 R4 Characteristics  Yield. (%)
246 Ph(CH3), -cCF3 H Cl Colorless oil 46
247 PhCH,0 c-H H Me Colorless oil 75
248 PACH;O  .c-H H Et Colorless oil 61
249 PhCH;0 cH H SMe Colorless-oil - 38
250 Pho c-H H Cl -Colorless oil 76
251 CF3 a-Cl H H Coldrless oil 57
252 CFjy b-Cl H H Colorless oil 62
253 CF;y d-Ct H H ‘Coloriess oil 37
254 CF3 c-Cl H H. Colorless oil 51
255 PhCHO cH - H F Colorless oil 34
53

0063

TEVA EX. 1014
Page 63



]

20

25

30

35

40

45

50

55

EP 1 431 275 A1
<Example 256>
2-[4-(3-benzyloxyphenoxy)-2-chlorophenyl]ethyl-2-f-butoxycarbonylamino-1,3-propanediol

[0200]

H

[0201] The compound of Example 244 was treated in the same manner as in Example 51 to obtain the desired
product as a colorless powder.

TH-NMR (400MHz, CDCl,) & 1.46(9H, s), 1.83-1.87(2H, m), 2.69-2.73(2H, m), 3.35(2H, br), 3.67(2H, dd, J=11.7Hz,
5.9Hz), 8.92(2H, dd, J=11.7Hz, 4.9Hz), 5.03(2H, s), 5.10(1H, s), 6.57-6.62(2H, m), 6.75(1H, dd, J=8.3Hz, 2.4Hz), 6.85
(1H, dd, J=8.3Hz, 2.4Hz), 7.00(1H, d, J=2.4Hz), 7.17(1H, d,J=8.8 Hz), 7.24(1H, 1, J=8.8Hz), 7.32-7.42(5H, m)
<Example 257>

2-[4-(3-benzyloxyphenoxy)-2-chlorophenyl)butyl-2--butoxycarbonylamino-1,3-propanediol

[0202]

Co e o

H

H

[0203] The compound of Example 245 was treated in the same manner as in Example 51 to obtain the desired
product as a colorless oil.

1H-NMR (400MHz, CDCl3) & 1.44(9H, s), 1.61(6H, br), 2.70(2H, t, J=7.3Hz), 3.46(2H, br), 3.57-3.60(2H, m), 3.84(2H,
d, J=9.8Hz), 4.92(1H, s), 5.03(2H, s), 6.59-6.63(2H, m), 6.73-6.76(1H, m), 6.84(1H, dd, J=8.3Hz, 2.4Hz), 7.00(1H, d.
J=2.4Hz), 7.13(1H, d, J=8.3Hz), 7.24(1H, t, J=8.3 Hz), 7.23-7.43(5H, m)

<Examples 258 through 267>

[0204] Using the compounds of Examples 246 through 255, reactions were carried out in the same manner as in
Example 147 to synthesize the compounds below:
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Table 21 a Rs HCI
S SR A
g b LT
z .
. H

Egémpre R1 R2 RI R4 ‘,‘,2‘)“ Characteristics mz:‘lf‘ ' y;‘;‘t“(%c)
258 Ph(CHy)2, oCF3 H cl 96 Pale yellow amorphous 508
259 PhCHO ¢H H Me 92 Yellow amorphous 422
260 PRCHO cH H Et 100 Paleyellow amorphous 438
261 PhCH,O oH H SMg 100 Colorless amorphous 454
262 PhO. c-H H Cl 92 Coloiless amorphous 428
263 CF; aCl H H 03 Paleyeflow amorphous 404
264 CFa bct H H 99 Colorless powder 404 133-138
265 CFs3 d&Ci H H 78 Paleyeflow amorphous 404
268  CF3 eCl H H 76 _Colorless powder 404 180-182
267 PhCH,O cH H F 100 Colorless powder 426 71-73

<Example 268>
2-amino-2-[4-(3-benzyloxyphenoxy)-2-chlorophenyl]ethyl-1,3-propanediol hydrochloride

[0205]

| HCI.
NH,
H

H

[0206] The compound of Example 256 was treated in the same manner as in Example 147 to obtain the desired
product as a colorless powder.

FABMS : 428 ([M+H] +)

TH-NMR(400MHz, DMSO-dg) & 1.75-1.79(2H, m), 2.68-2.72(2H, m), 3.51-3.55(4H, m), 5.08(2H, s), 5.40(2H, t,
J=4.9Hz), 6.57(1H, dd, J=8.3Hz, 2.4Hz), 6.67(1H, t, J=2.4Hz), 6.83(1H, dd, J=8.3Hz, 2.4Hz), 6.95(1H, dd, J=8.3Hz,
2.4Hz), 7.05(1H, d, J=2.4Hz), 7.27-7.43(7H, m), 7.88(3H, br)

Melting point = 150-152°C
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<Example 269>
2-amino-2-[4-(3-benzyloxyphenoxy)-2-chlorophenyllbutyl-1,3-propanediol hydrochloride

[0207]

[0208] The compound of Example 257 was treated in the same manner as in Example 147 to obtain the desired
product as a pale yellow amorphous.

FABMS : 456 ([M+H]+)

TH-NMR(400MHz, DMSO-dg) & 1.30-1.40(2H, m), 1.46-1.60(4H, m), 2.64(2H, t, J=7.8Hz), 3.39-3.48(4H, m), 5.08(2H,
s), 5.32(2H, t, J=5.4Hz), 6.57(1H, dd, J=8.3Hz, 2.4Hz), 6.67(1H, t, J=2.4Hz), 6.82(1H, dd, J=8.3Hz, 2.4Hz), 6.91(1H,
dd, J=8.3Hz, 2.4Hz), 7.03(1H, d, J=2.4Hz), 7.27-7.43(7H, m), 7.76(3H, br) Melting point = 95-97°C

[0209] The following experiments were conducted to prove the effectiveness of the compounds of the present in-
vention.

<Experiment 1>

Ability of test compounds to suppress host vs graft rejection in mice

[0210] This experiment was performed according to the method described in Transplantation, 55, No.3 (1993):
578-591. Spleens were collected from 9 to 11 week old male BALB/c mice (CLEA JAPAN Inc., CHARLES RIVER
JAPAN Inc., or JAPAN SLC Inc.). The spleens were placed in a phosphate-buffered saline (PBS(-), NISSUI PHARMA-
CEUTICAL Co., Ltd.) or in an RPMI-1640 medium (GIBCO INDUSTRIES Inc., or IWNAKI GLASS Co., Ltd.) and were
either passed through a stainless steel mesh, or gently pressed between two slide glasses and then passed through
a cell strainer (70um, Falcon), to form a cell suspension. The suspension was then centrifuged and the supernatant
was discarded. An ammonium chloride-Tris isotonic buffer was added to the suspension to lyse erythrocytes. The cells
were then centrifuged and washed three times in PBS (-) or RPMI-1640 medium and were resuspended in an RPMI-
1640 medium. To this suspension, mitomycin C (KYOWA HAKKO KOGYO Co., Ltd.) was added to a final concentration
of 25ug/mL and the suspension was incubated for 30 minutes at 37°C in a 5% CO, atmosphere.. The cells were again
centrifuged and washed in PBS (-) or RPMI-1640 medium and were resuspended in an RPMI-1640 medium so that
the medium would contain 2.5 X 108 cells/mL. This suspension served as a "stimulation cell suspension." Using a 27G
needle along with a microsyringe (Hamilton), 20uL (5 X 106 cells/mouse) of the stimulation cell suspension was sub-
cutaneously injected into the right hind footpad of 7 to 9 week old male C3H/HeN mice (CLEA JAPAN Inc., CHARLES
RIVER JAPAN Inc., or JAPAN SLC Inc.). A group of mice was injected with RPMI-1640 medium alone to serve as
normal control. 4 days after the injection, right popliteal lymph nodes were collected and were weighed on a Mettler
AT201 electronic scale (METTLER TOLEDO Co., Ltd.). Each animal was intraperitoneally administered a test com-
pound once a day for four consecutive days starting on the day of the injection of the stimulation cells (i.e., total of 4
times). Controls were administered a vehicle that has the same composition as that used in the preparation of the test
compounds. The results are shown in Table 22 below:

Table 22
Example Dose Inhibition Example Dose Inhibition | Example  Dose (mg/ Inhibition
No. (mg/kg) (%) No. (mg/kg) (%) No. kg) (%).
147 10 82 186 1 87 212 10 78
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Table 22 (continued)

Example Dose Inhibition Example Dose Inhibition | Example  Dose (mg/ Inhibition
No. (mg/)kg) (%) No. (mg/kg) (%) No. kg) (%).
148 3 78 187 3 78 218 3 68
150 10 78 188 3 68 214 3 79
157 10 50 189 3 54 215 3 76
164 10 82 190 10 83 217 3 66
166 10 91 191 3 95 218 3 92
169 10 86 192 0.3 93 219 3 53
170 10 71 194 0.3 85 220 3 77
171 10 79 195 3 69 223 10 63
172 10 78 197 3 93 224 0.3 76
173 3 100 198 3 92 225 0.03 70
174 10 62 200 10 50 226 3 89
175 10 64 202 10 92 227 3 93
176 10 63 203 10 77 228 0.3 74
177 10 71 204 10 79 230 3 67
178 10 82 205 10 84 231 3 83
181 10 98 208 10 76 232 3 92
182 3 78 207 3 69 233 3 85
183 3 102 208 3 90
184 3 64 209 10 71
185 3 63 210 10 76

<Experiment 2>
Ability of test compounds to suppress delayed-type hypersensitivity in mice.

[0211] This experiment was performed according to the method described in Methods in Enzymology, 300 (1999):
345-363. 1-fluoro-2,4-dinitrobenzene (DNFB, NACALAI TESQUE Inc.) was dissolved in a mixture of acetone and olive
oil (acetone: olive oil = 4:1) to a concentration of 1% (v/v). 10uL of this 1% DNFB solution was applied to the footpad
of each hind leg of male BALB/c mice (JAPAN SLC Inc. or CHARLES RIVER JAPAN Inc.) for sensitization. The sen-
sitization was done for 2 consecutive days (day 0 and day 1). On day 5, the ears of the mice were challenged with the
antigen to induce delayed-type hypersensitive responses: First, the thickness of each ear was measured by the dial
thickness gauge G (0.01-10mm, OZAKI MFG Co., Ltd.). Next, a test compound was administered. 30 minutes after
the administration, 10ulL of a 0.2% (v/v) DNFB solution was applied to the inner and outer surfaces of the right ear of
each animal for antigen challenge. The left ear of each animal was challenged with the solvent alone. 24 hours after
the challenge, the increase in the ear thickness was measured for each ear and the difference between the right and
the left ears was determined for each individual. The test compound was dissolved, or suspended, in an ultra pure
water and was orally administered at a dose of 0,1mL/10g of body weight. A control group was administered ultra pure
water alone. The results are shown in Table 23 below:

Table 23
Example No. 173 | Dose (mg/kg) | Inhibition (%)

3 64
178 10 72
181 10 69
182 30 101
190 3 67
195 30 64
198 3 57
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<Experiment 3>

Activities of test compounds on skin transplantation model in mice

[0212] Effects of the test compounds were examined on skin transplantation model in mice. The experimental pro-
cedure was referred to the method described in Journal of Experimental Biology, 28, No.3 (1951); 385-405.

[0213] First, dorsal skin from male DBA/2 mice were stripped of the fatty layer and the panniculus carnosus, and cut
into circular grafts with a diameter of 8mm. Next, graft bed, a circular area, approximately 8mm in diameter, was pre-
pared in the back of anesthetized.male BALB/c mice with a scalpel while the skin was pinched by forceps. Each graft
obtained from the DBA/2 mice was placed on the graft bed formed in the backs of the BALB/c mice and was secured
with a strip of adhesive bandage while held down from the top. 6 days after transplantation, the bandage was removed
and the graft was subsequently observed everyday. The activity of each compound was evaluated based on the length
of the survival period, which is defined as the number of days for rejection. Each test compound was dissolved in ultra
pure water and was orally administered once a day, starting from the day of transplantation. In a similar manner, the
control group was administered ultra pure water alone.

[0214] The results are shown in Figs. 1 through 8.

[0215] As can be seen from the results, the compounds of the present invention represented by the general formula
(1) have proven effective in animal model.

INDUSTRIAL APPLICABILITY

[0216] As set forth, the present invention has been devised in recognition of the fact that novel diaryl derivatives, in
particular those in which one of the aryl groups includes, at its para-position, a carbon chain with an aminopropanediol
group and the other aryl group includes a substituent at its meta-position, exhibit strong immunosuppressive effects.
Acting as effective immunosuppressors, the compounds of the present invention have a strong potential as a prophy-
lactic ortherapeutic agent against rejection in organ or bone marrow transplantation, autoimmune diseases, rheumatoid
arthritis, psoriasis, atopic dermatitis, bronchial asthma, pollinosis and various other diseases.

Claims

1. A diaryl ether derivative, a pharmaceutically acceptable salt or hydrate thereof, the diaryl ether derivative repre-
sented by the following general formula (1):

wherein Ry is halogen, trihalomethyl, hydroxy, lower alkyl having 1 to 7 carbon atoms, phenyl, aralkyl, lower alkoxy
having 1 to 4 carbon atoms, trifluoromethyloxy, substituted or unsubstituted phenoxy, cyclohexylmethyloxy, sub-
stituted or unsubstituted aralkyloxy, pyridylmethyloxy, cinnamyloxy, naphthylmethyloxy, phenoxymethyl, hy-
droxymethyl, hydroxyethyl, lower alkylthio having 1 to 4 carbon atoms, lower alkylsulfinyl having 1 to 4 carbon
atoms, lower alkylsulfonyl having 1 to 4 carbon atoms, benzylthio, acetyl, nitro, or cyano; R, is hydrogen, halogen,
trihalomethyl, lower alkoxy having 1 to 4 carbon atoms, lower alkyl having 1 to 7 carbon atoms, phenethyl, or
benzyloxy; Rj is hydrogen, halogen, trifluoromethyl, lower alkoxy having 1 to 4 carbon atoms, hydroxy, benzyloxy,
lower alkyl having 1 to 7 carbon atoms, phenyl, lower alkoxymethyl having 1 to 4 carbon atoms, or lower alkylthio
having 1 to 4 carbon atoms; and X is -(CH,),-(n is an integer from 1 to 4), -OCH,CH,-, or -CH=CHCH,-.

2. The diaryl ether derivative, pharmaceutically acceptable. salt and hydrate thereof according to claim 1, wherein
the compound of the general formula (1) is a compound represented by the following general formula (1a):

58

0068

TEVA EX. 1014
Page 68



20

25

30

35

40

45

50

55

10.

11.

12.

EP 1 431 275 A1

H (13)

wherein R, R;, and X are the same as defined above.

The diaryl ether derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 2, wherein Ry
is fluorine.

The diaryl ether derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 2, wherein R3
is chlorine.

The diaryl ether derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 2, wherein Ry
is trifluoromethyl.

The diaryl ether derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 2, wherein X
is -(CHy) - (wherein mis an integer from 2 to 4).

The diaryl ether derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 1, wherein
the compound of the general formula (1) is a compound represented by the following general formula (1b):

Ry o R
AL \ H (1b)
H

wherein Ry, R3, and X are the same as defined above; and R, is hydrogen, halogen, trifluoromethyl, lower alkoxy
having 1 to 4 carbon atoms, or lower alkyl having 1 to 7 carbon atoms.

The diaryl ether derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 7, wherein Ry
is fluorine.

The diaryl ether derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 2, wherein Rg
is chlorine.

The diaryl ether derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 7, wherein Rg
is trifluoromethyl.

The diaryl ether derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 7, wherein X
is -(CHy),- (Wherein m is an integer from 2 to 4).

The diaryl ether derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 1, wherein
the compound of the general formula (1) is

1) 2-amino-2-[4-(3-benzyloxyphenoxy)-2-chlorophenyl]propyl-1,3-propanediol;
2) 2-amino-2-[4-(3-benzyloxyphenoxy)phenyl]propyl-1,3-propanediol;

3) 2-amino-2-[4-(3-benzyloxyphenoxy)-2-chlorophenyllethyl-1,3-propanediol;
4) 2-amino-2-[4-(3-benzyloxyphenoxy)-2-chlorophenyl]butyl-1,3-propanediol;
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5) 2-amino-2-[4-(3-(3',5'-dichlorobenzyloxy)phenoxy)-2-chlorophenyl]propyl-1,3-propanediol;

6) 2-amino-2-[4-(3-(3'-chlorobenzyloxy)phenoxy)-2-chlorophenyl]propyl-2,3-propanediol;

7) 2-amino-2-[4-(3-(3'-trifluoromethylbenzyloxy) phenoxy)-2-chlorophenyl]propyl-1,3-propanediol;
8) 2-amino-2-[4-(3-benzyloxyphenoxy)-2-trifluoromethylphenyl]propyl-1,3-propanediol;.

9) 2-amino-2-[4-(3,5-bistrifluoromethylphenoxy)phenyl]propyl-1,3-propanediol;

10) 2-amino-2-[4-(3,5-bistrifluoromethyl-2-chlorophenoxy)phenyllpropyl-1,3-propanediol;
11) 2-amino-2-[4-(3,5-bistrifluoromethylphenoxy)phenyllethyl-1,3-propanediol;

12) 2-amino-2-[2-chloro-4-(3-trifluoromethylphenoxy)phenyl]propyl-1,3-propanediol;

13) 2-amino-2-[2-triflucromethyl-4-(3-trifluoromethylphenoxy)phenyl]propyl-1,3-propanediol;
14) 2-amino-2-[4-(3,5-dichlorophenoxy)phenyl]propyl-1,3-propanediol;

15) 2-amino-2-[4-(3-benzyloxy-5-trifluoromethylphenoxy)phenyl]propyl-1,3-propanediol; or
16) 2-amino-2-[2-fluoro-4-(3-trifluoromethylphenoxy)phenyl]propyl-1,3-propanediol.

-~ T D

An immunosuppressive agent containing as an active ingredient at least one of a diaryl ether derivative, a phar-
maceutically acceptable salt and hydrate thereof, the diaryl ether derivative represented by the following general
formula (1):

R4

wherein Ry is halogen, trihalomethyl, hydroxy, lower alkyl having 1 to 7 carbon atoms, substituted or unsubstituted
phenyl, aralkyl, lower alkoxy having 1 to 4 carbon atoms, trifluoromethyloxy, phenoxy, cyclohexylmethyloxy, sub-
stituted or unsubstituted aralkyloxy, pyridylmethyloxy, cinnamyloxy, naphthylmethyloxy, phenoxymethyl, hy-
droxymethyl, hydroxyethyl, lower alkylthio having 1 to 4 carbon atoms, lower alkylsulfinyl having 1 to 4 carbon
atoms, lower alkylsulfonyl having 1 to 4 carbon atoms, benzylthio, acetyl, nitro, or cyano; R, is hydrogen, halogen,
trihalomethyl, lower alkoxy having 1 to 4 carbon atoms, lower alkyl having 1 to 7 carbon atoms, phenethyl, or
benzyloxy; Rz is hydrogen, halogen, trifluoromethyl, lower alkoxy having 1 to 4 carbon atoms, hydroxy, benzyloxy.,
lower alkyl having 1 to 7 carbon atoms, phenyl, lower alkoxymethyl having 1 to 4 carbon atoms, or lower alkylthio
having 1 to 4 carbon atoms; and X is-(CH,),- (n is an integer from 1 to 4), -OCH,CH,-, or -CH=CHCH,-.

An immunosuppressive agent containing as an active ingredient at least one of the diaryl ether derivative, phar-
maceutically acceptable salt and hydrate thereof according to claim 13, wherein the compound of the general
formula (1) is a compound represented by the following general formula (1a):

F R
3C = ' - 3 NH2

N “OH (1a)

H

wherein Ry, Rj, and X are the same as defined above.
An immunosuppressive agent containing as an active ingredient at least one of the diaryl ether derivative, phar-

maceutically acceptable salt and hydrate thereof according to claim 13, wherein the compound of the general
formula (1) is a compound represented by the following general formula (1b) :
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Z H (1b)

wherein Ry, R, and X are the same as defined above; and Ry is hydrogen, halogen, trifluoromethyl, lower alkoxy
having 1 to 4 carbon atoms, or lower alkyl having 1 to 7 carbon atoms.

The immunosuppressive agent according to any one of claims 13 to 15, serving as a prophylactic or therapeutic
agent against rejection in organ or bone marrow transplantation.

The immunosuppressive agent according to any one of claims 13 to 15, serving as a prophylactic or therapeutic
agent against autoimmune diseases.

The immunosuppressive agent according to any one of claims 13 to 15, serving as a prophylactic or therapeutic
agent against rheumatoid arthritis.

The immunosuppressive agent according to any one of claims 13 to 15, serving as a prophylactic or therapeutic
agent against psoriasis or atopic dermatitis.

The immunosuppressive agent according to any one of claims 13 to 15, serving as a prophylactic or therapeutic
agent against bronchial asthma or pollinosis.
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(54) DIARYL SULFIDE DERIVATIVE, ADDITION SALT THEREOF, AND IMMUNOSUPPRESSANT

(57) The present invention provides diaryl sulfide derivatives that exhibit significant immunosuppressive effects
with less side effects.
The diaryl derivatives of the present invention are represented by the following general formula (1):

\ R
Ry 3 NH2 “
)
CHo)n H

H

One example is 2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]propyl-1,3-propanediol.
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Description
TECHNICAL FIELD

[0001] The present invention relates to diaryl sulfide derivatives, salts and hydrates thereof that are useful as an
immunosuppressive agent.

TECHNICAL BACKGROUND

[0002] Immunosuppressive agents are widely used as a treatment for autoimmune diseases such as rheumatoid
arthritis, nephritis, osteoarthritis and systemic lupus erythematosus, chronic inflammatory diseases such as inflamma-
tory bowel disease, and allergic diseases such as asthma and dermatitis. Progress in medicine has led to an increase
in the number of tissue and organ transplantations performed each year. In such a situation of modern medicine, having
as much control as possible over the rejection following transplantation is a key to successful transplantation. Immu-
nosuppressive agents also play a significant role to this end.

[0003] Among immunosuppressors commonly used in organ transplantation are antimetabolites, such as azathio-
prine and mycophenolate mofetil, calcineurin inhibitors, such as cyclosporin A and tacrolimus, and corticosteroid, such
as prednisolone. Despite their popularity, some of these drugs are not effective enough while others require continuous
monitoring of the blood drug level to avoid renal failure and other serious side effects. Thus, none of conventional
immunosuppressive agents are satisfactory in view of efficacy and potential side effects.

[0004] Multiple drug combined-therapy, in which different immunosuppressive drugs with different mechanisms of
action are used, is becoming increasingly common with the aims of alleviating the side effects of the drugs and achieving
sufficient immunosuppressive effects. Also, development of new types of immunosuppressive agents that have com-
pletely different mechanisms of action is sought.

[0005] In an effort to respond to such demands, the present inventors conducted a search for new types of immu-
nosuppressive agents with main emphasis on 2-amino-1,3-propanediol derivatives.

[0006] While the use of 2-amino-1,3-propanediol derivatives as immunosuppressive agents has been disclosed in
PCT publication WO94/08943 (YOSHITOMI PHARMACEUTICAL INDUSTRIES, Ltd., TAITO Co., Ltd.) and in Japa-
nese Patent Publication No. Hei 9-25679602 (YOSHITOMI PHARMACEUTICAL INDUSTRIES, Ltd., TAITO Co., Ltd.),
it has not been previously known that 2-amino-1,3-propanediol derivatives having a diaryl sulfide group, which are
subjects of the present invention, can serve as an effective immunosuppressor.

DISCLOSURE OF THE INVENTION

[0007] Accordingly, it is an objective of the present invention to provide a diaryl sulfide derivative that exhibits sig-
nificant immunosuppressive effects with little side effects.

[0008] Inthe course of studies on immunosuppressive agents that have different mechanisms of action from antime-
tabolites and calcineurin inhibitors, the present inventors discovered that novel diaryl sulfide derivatives that have a
different structure from conventional immunosuppressors exhibit strong immunosuppressive effects. Specifically, the
compounds are such that one of the aryl groups includes, at its para-position, a carbon chain with an aminopropanediol
group and the other aryl group includes a substituent at its meta-position. This discovery led the present inventors to
devise the present invention.

[0009] The presentinvention thus is an immunosuppressive agent containing as an active ingredient at least one of
a diaryl sulfide derivative, a pharmaceutically acceptable salt and hydrate thereof, the diaryl sulfide derivative repre-
sented by the following general formula (1):

Rq R3 Hy
H 1
CHz)n :

H

wherein Ry is halogen, trihalomethyl, hydroxy, lower alkyl having 1 to 7 carbon atoms, substituted or unsubstituted
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phenyl, aralkyl, lower alkoxy having 1 to 4 carbon atoms, trifluoromethyloxy, phenoxy, cyclohexylmethyloxy, substituted
or unsubstituted aralkyloxy, pyridylmethyloxy, cinnamyloxy, naphthylmethyloxy, phenoxymethyl, hydroxymethyl, hy-
droxyethyl, lower alkylthio having 1 to 4 carbon atoms, lower alkylsulfinyl having 1 to 4 carbon atoms, lower alkylsulfonyl
having 1 to 4 carbon atoms, benzylthio, acetyl, nitro, or cyano; R, is hydrogen, halogen, trihalomethyl, lower alkoxy
having 1 to 4 carbon atoms, lower alkyl having 1 to 7 carbon atoms, phenethyl, or benzyloxy; R, is hydrogen, halogen,
trifluoromethyl, lower alkoxyl having 1 to 4 carbon atoms, hydroxy, benzyloxy, lower alkyl having 1 to 7 carbon atoms,
phenyl, or lower alkoxymethyl having 1 to 4 carbon atoms; X is S, SO, or SO,; and n is an integer from 1 to 4.
[0010] More specifically, the present invention is an immunosuppressive agent containing as an active ingredient at
least one of a diaryl sulfide derivative, a pharmaceutically acceptable salt and hydrate thereof, the diaryl sulfide deriv-
ative represented by the following general formula (1a):

FsC \@; NH
. (1a)
2 NGy /CJH
H

wherein R, R3, and n are the same as defined above.

[0011] Furthermore, the present invention is an immunosuppressive agent containing as an active ingredient at least
one of a diaryl sulfide derivative, a pharmaceutically acceptable salt and hydrate thereof, the diaryl sulfide derivative
represented by the following general formula (1b):

R4_@/O : N NH2
| : (1b)
@;O\H)/Co
H

wherein R, Rj, and n are the same as defined above; and R, is hydrogen, halogen, lower alkyl having 1 to 7 carbon
atoms, lower alkoxy having 1 to 4 carbon atoms, or trifluoromethyl.

[0012] The compounds of the general formulae (1), (1a), and (1b) are each a novel compound.

[0013] Examples of the pharmaceutically acceptable salt of the compound of the general formula (1) include acid
salts, such as hydrochloride, hydrobromide, acetate, trifluoroacetate, methanesulfonate, citrate, and tartrate.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1 is a graph showing activities of a test compound in a mouse skin graft model.
Fig. 2 is a graph showing activities of a test compound in a mouse skin graft model.
Fig. 3 is a graph showing activities of a test compound in a mouse skin graft model.

BEST MODE FOR CARRYING OUT THE INVENTION

[0015] With regard to the general formula (1), the term 'halogen atom' encompasses fluorine, chlorine, bromine, and
iodine atom. The term 'trihalomethyl group' encompasses trifluoromethyl and trichloromethyl. The phrase 'lower alkyl
group having 1 to 7 carbon atoms' encompasses straight-chained or branched hydrocarbons having 1 to 7 carbon
atoms, such as methyl, ethyl, propyl, isopropyl, butyl, t-butyl, pentyl, hexyl, and heptyl. The phrase 'substituted or
unsubstituted phenoxy group' encompasses those that have, at any position of its benzene ring, a halogen atom, such
as fluorine, chlorine, bromine and iodine, trifluoromethyl, lower alkyl having 1 to 4 carbon atoms, or lower alkoxy having
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1 to 4 carbon atoms. The term 'aralkyl group' as in 'aralkyl group' or 'aralkyloxy group' encompasses benzyl, diphenyl-
methyl, phenethyl, and phenylpropyl. The term 'lower alkyl group' as used in 'lower alokoxy group having 1 to 4 carbon
atoms,' 'lower alkylthio group having 1 to 4 carbon atoms,' 'lower alkylsulfinyl group having 1 to 4 carbon atoms,' or
'lower alkylsulfonyl group having 1 to 4 carbon atoms,' encompasses straight-chained or branched hydrocarbons having
1 to 4 carbon atoms, such as methyl, ethyl, propyl, isopropyl, and butyl. The phrase 'substituted or unsubstituted aralky!
group' encompasses those that have, at any position of its benzene ring, a halogen atom, such as fluorine, chlorine,
bromine and iodine, trifluoromethyl, lower alkyl having 1 to 4 carbon atoms, or lower alkoxy having 1 to 4 carbon atoms.
[0016] Accordingto the present invention, the compounds of the general formula (1) can be produced in the following
pathways:

.Synthétic_Pathway 1

Ry ~R3 s Ry P NHBac " st 2
g tep 1 : R ;
@}&CH )n/Y ep [ f] CHz)n/i,coz s P2y,
2 (2) 2 OZRS

2 (3)

Rq A Rs NHBoc Cstep 3 R'\Q/‘\@; NHy
‘S —E H
- ©\w2)n’bH : 2 C“z)"/CO
2 (@ H H

m

[0017] The compound involved in the synthetic pathway 1 that is represented by the following general formula (3):

R4

(wherein Ry is lower alkyl having 1 to 4 carbon atoms; Boc is -butoxycarbonyl; and Ry, Ry, R3, X and n are the same
as described above) can be prepared by reacting a compound of the following general formula (2):

CHz)n/Y @

(wherein Y is chlorine, bromine, or iodine; and Ry, R,, R, X and n are as described above) with a compound of the
following general formula (5):

CO2Rsg

BocHN—'g (5)
‘ O2Rs
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(wherein R and Boc are as described above) in the presence of a base (Step 1).

[0018] This reaction can be carried out using a reaction solvent such as methanol, ethanol, 1,4-dioxane, dimethyl-
sulfoxide (DMSO), N,N-dimethylformamide (DMF), or tetrahydrofuran (THF) at a reaction temperature of 0°C to reflux
temperature, preferably at a temperature of 80°C to 100°C, in the presence of an inorganic base such as sodium
hydride, potassium hydride, sodium alkoxide, and potassium alkoxide.

[0019] The compound involved in the synthetic pathway 1 that is represented by the following general formula (4):

Ry X R3 NHBoc

| 4
Z\CHn H @

H

(wherein Ry, Ry, R3, X, Boc, and n are as described above) can be prepared by the reduction of the compound of the
general formula (3) (Step 2).

[0020] This reaction can be carried out at a reaction temperature of 0°C to reflux temperature, preferably at room
temperature, using an alkylborane derivative, such as borane (BHj3) and 9-borabicyclo[3.3.1]Jnonane (9-BBN), or a
metal hydride complex, such as diisobutylaluminum hydride ((iBu)2AIH), sodium borohydride (NaBH,) and lithium alu-
minum hydride (LiAlH,), preferably lithium borohydride (LiBH,4), and using a reaction solvent such as THF, ethanol and
methanol.

[0021] The compound involved in the synthetic pathway 1 that is represented by the general formula (1):

R
Rq X 3 NH,

H (1)
CHz)l'I

H

(wherein Ry, R, R3, X and n are as described above) can be prepared by the acidolysis of the compound of the general
formula (4) (Step 3).

[0022] This reaction can be carried out at a reaction temperature in the range of 0°C to room temperature in an
inorganic or organic acid, such as acetic acid, hydrochloric acid, hydrobromic acid, methanesulfonic acid and trifluor-
oacetic acid, or in a mixed solvent with an organic solvent such as methanol, ethanol, THF, 1,4-dioxane, and ethyl
acetate.

[0023] Ofthe compounds of the general formula (3), those in which X is either SO or SO,, namely, those represented
by the following general formula (6):

(O)m
Ry S Rs - NHBoc
2 CH2)n O,Rs

(wherein m is an integer of 1 or 2; and Ry, Ry, Rj, Rs, Boc, and n are as described above) may also be prepared by
the oxidizing a compound represented by the following general formula (7):
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Ry S ~R3 NHBoc
| LCORs @)
\q O\(CHz)n

(wherein Ry, Ry, Rs, Rs, Boc, and n are as described above).

[0024] This reaction can be carried out using a reaction solvent, such as 1,4-dioxane, DMSO, DMF, THF, methylene
chloride or chloroform, along with an oxidizing agent, such as potassium permanganate, m-chloroperbenzoic acid or
aqueous hydrogen peroxide, at a reaction temperature of 0°C to reflux temperature, preferably at room temperature.
[0025] Ofthe compounds of the general formula (1), those in which X is either SO or SO,, namely, those represented
by the following general formula (8)):

©m
\@ @CHz)n/b

(wherein Ry, R,, R, Boc, m, and n are as described above) may also be prepared by the following synthetic pathway:

Synthetic pathway 2
Ry a3 NHBoc NHBoc
e ‘— @;‘@\ —
2 CHa CH2)n —R7
® (1) R
(O)m (O)m

@nwﬁ.ﬁ&, — gl

(1) ®

[0026] Specifically, a compound represented by the following general formula (9):

R S Rs NHBoc
Q: \©\( CHz)n’bH ©)
H

(wherein Ry, Ry, R3, Boc, and n are as described above) can be reacted either with a compound represented by the
following general formula (12):
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Roqe R (12

(wherein Rg and R; each independently represent hydrogen or lower alkyl having 1 to 4 carbon atoms), or with a
compound represented by the following general formula (13):

R

6 ~~R7
13
Re0” oR, 1Y

(wherein Ry is lower alkyl having 1 to 4 carbon atoms; and Rg and R, are as described above), or with a compound
represented by the following general formula (14):

RG ioR7

RS R (14)

(wherein Rg is chlorine or trifluoromethanesulfonyloxy; and Rg and R, are as described above) to produce a compound
represented by the following general formula (10):

R1\Q;©/_R3\< NHBoc
Z (10)
) CHz)n/t;g,Re

7

(whrein Z is carbon or silicon; and Ry, R, Rs, Rg, Ry, Boc, and n are as described above).

[0027] The reaction between the compound of the general formula (9) and the compound of the general formula (12)
or the compound of the general formula (13) can be carried out at a reaction temperature in the range of room tem-
perature to 100°C either in the presence of a Lewis acid such as zinc chloride or in the presence of an acid catalyst
such as camphorsulfonic acid, paratoluenesulfonic acid, and pyridinium paratoluenesulfonic acid, and may be carried
out either in the absence of solvent orin the presence of a reaction solvent such as DMF, THF, and methylene chleride.
[0028] The reaction between the compound of the general formula (9) and the compound of the general formula (14)
can be carried out at a reaction temperature of 0°C to 100°C in the presence of a base, such as triethylamine, pyridine,
2,6-lutidine, and imidazole, and can be carried out using a reaction solvent such as DMF, THF, methylene chloride,
chloroform, and acetonitrile.

[0029] The compound involved in the synthetic pathway 2 that is represented by the following general formula (11):
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(O)m

Ry \@/5\0&; NHBoc |
| (1)
>
) CH2)n 3-Rg

£

(wherein Ry, Ro, Rs, Rg, Ry, Z, Boc, m and n are as described above) can be prepared by the oxidizing the compound
of the general formula (10).

[0030] This reaction can be carried out using a reaction solvent, such as 1,4-dioxane, DMSO, DMF, THF, methylene
chloride or chloroform, along with an oxidizing agent, such as potassium permanganate, m-chloroperbenzoic acid or
aqueous hydrogen peroxide, at a reaction temperature of 0°C to reflux temperature, preferably at room temperature.
[0031] Thecompoundofthe general formula (8) involvedinthe synthetic pathway 2 can be prepared by the acidolysis,
or desilylation followed by acidolysis, of the compound of the general formula (11).

[0032] This reaction can be carried out at a reaction temperature of 0°C to room temperature in an inorganic or
organic acid, such as acetic acid, hydrochloric acid, hydrobromic acid, methanesulfonic acid, trifluoroacetic acid, or in
a mixed solution with an organic solvent, such as methanol, ethanol, THF, 1,4-dioxane, and ethyl acetate.

[0033] When Z in the general formula (11) is a silicon atom, the compound of the general formula (11) may also be
synthesized by a reaction with potassium fluoride, cesium fluoride, or tetrabutylammonium fluoride, carried out at a
temperature of 0°C to room temperature in a solvent such as THF, DMF, 1, 4-dioxane, followed by the above-described
acidolysis.

Examples

[0034] The presentinvention will now be described with reference to examples, which are provided by way of example
only and are not intended to limit the scope of the invention in any way.

<Reference Example 1>
2-chloro-4-[(3-trifluoromethyl)phenylthio]lbenzaldehyde

[0035]

FaC S Cl

HO

[0036] Potassium carbonate (2.76g) was added to a solution of 2-chloro-4-fluorobenzaldehyde (1.15g) and 3-(trif-
luoromethyl)thiophenol (1.83g) in DMF (20mL) and the mixture was stirred for 1 hour while heated to 120°C. The
reaction mixture was poured into water and was extracted with ethyl acetate. The organic phase was sequentially
washed with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate.
The solvent was removed by distillation under reduced pressure and the residue was purified by silica gel column
chromatography (hexane: ethyl acetate = 10:1). In this manner, the desired product (1.96g) was obtained as a pale
yellow oil.
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<Reference Examples 2 through 9>

[0037] Using various thiophenols and aldehydes, the compounds shown in Table 1 below were each synthesized in
the same manner as described above.

Table 1-
) 3
HO
Reference . ' ' A Reference y
Example R1 ) ] R2 ) R3 . Example R1 R2 .R3
2 CF3 H H 6 MeO H H
3 CF3 H CF; 7 MeO H cl
4 -CF3 CF3 H 8 MeO H CF3
5 CF,y CF3 Ci 9 Cl Cl H
<Reference Example 10>
Ethyl 2'-chloro-4'-[(3-trifluoromethyl)phenylthic]cinnamate
[0038]
FaC |
./
O,Et

[0039] Under argon, 60% sodium hydride (272mg) was added to a solution of ethyl (diethylphosphono)acetate
(1.35mL) in THF (30ml) at 0°C and the mixture was stirred for 30 minutes. A solution of the compound of Reference
Example 1 (1.96g) in THF (156mL) was then added dropwise. With the temperature maintained, the mixture was further
stirred for 2 hours, followed by addition of water and then extraction with ethyl acetate. The organic phase was se-
quentially washed with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous
sodium sulfate. The solvent was removed by distillation under reduced pressure and the residue was purified by silica
gel column chromatography (hexane: ethyl acetate = 10:1). In this manner, the desired product (1.72g) was obtained
as a colorless oil.

<Reference Examples 11 through 18>

[0040] Using the compounds of Reference Examples 2 through 9, the compounds shown in Table 2 below were each
synthesized in the same manner as described above.
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Table 2 Ry R3
[ I AN
OLEt
2
Reference Y Reference
Example R1 R2 R3 Example R1 ) R2 R3
11 CF3 H H 15 MeO H H
12 CF3 H CF3 16 MeO H cl
13 CF3 CFa H 17 MeO H CF3
14 CF3 CF3 Cl 18 Cl Cl H

<Reference Example 19>
Ethyl 2'-chloro-4'-(3-trifluoromethylphenyithio)dihydrocinnamate

[0041]

F3C S Cl
O5Et

[0042] The compound of Reference Example 10 (1.72g) was dissolved in ethanol (7OmL). Bismuth chloride (703mg)
was then added to the solution while the solution was stirred at 0°C. To the resulting mixture, sodium borohydride
(673mg) was added in small portions, and the mixture was stirred for 1 hour at the same temperature and subsequently
for 3 hours at room temperature. Ice water was then added to the reaction mixture and the crystallized inorganic
deposits were filtered out through celite. The filtrate was extracted with ethyl acetate. The organic phase was sequen-
tially washed with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium
sulfate. The solvent was removed by distillation under reduced pressure. In this manner, the desired product (1.50g)
was obtained as a colorless oil.

<Reference Examples 20 through 25>

[0043] Using the compounds of Reference Examples 11, 12, and 14 through 17, the compounds shown in Table 3
below were each synthesized in the same manner as described above.

10
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Table 3 Ry R3
O,Et
2
Reference g. ’ Reference. R4 R2 RrR3
Example - R1 R2 R3 Example .
20 CF3 H H 23 MeO H H
21 CFjy H CF,y 24 MeO H Cl
2 CF3 CF3 cl 25 MeO H CF3
<Reference Example 26>
4'-(3-hydroxyphenylthio)dihydrocinnamic acid
[0044]
HO
O2H

[0045] Under argon, a imol/L solution of boron tribromide in methylene chloride (20mL) was added to a solution of
the compound of Reference Example 23 (3.20g) in methylene chloride (50mL), and the mixture was stirred for 8 hours
until room temperature. Water was then added to the mixture and the mixture was extracted with ethyl acetate. The
organic phase was sequentially washed with water, a saturated aqueous solution of sodium bicarbonate, and a satu-
rated aqueous solution of sodium chloride, and was dried with anhydrous sodium sulfate. The solvent was removed
by distillation under reduced pressure and the residue was purified by silica gel column chromatography (hexane: ethyl
acetate = 2:1). In this manner, the desired product (2.00g) was obtained as a colorless powder.

<Reference Examples 27 and 28>

[0046] Using the compounds of Reference Examples 24 and 25, the compounds shown below were each synthesized
in the same manner as in Reference Example 26.

HO. A R

COZH
Reference R Reference
Example Example
27 < 28 CF3
11
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<Reference Example 29>
Benzyl 4'-(3-benzyloxyphenylthio)dihydrocinnamate

[0047]

0,CH,Ph

[0048] The compound of Reference Example 26 (2.00g) was dissolved in DMF (30mL), and benzyl bromide (2.4mL)
and potassium carbonate (2.00g) were added to the solution. The mixture was stirred at 60°C for 2 hours. Water was
then added to the mixture and the mixture was extracted with ethyl acetate. The organic phase was sequentially washed
with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The
solvent was removed by distillation under reduced pressure and the residue was purified by silica gel column chroma-
tography (hexane: ethyl acetate = 5:1). In this manner, the desired product (2.29g) was obtained as a colorless oil.
<Reference Example 30>

Benzyl 4'-(3-benzyloxyphenylthio)-2'-chlorodihydrocinnamate

[0049]

O,CH,Ph
[0050] Using the compound of Reference Example 27, the reaction was carried out in the same manner as in Ref-
erence Example 29 to obtain the desired product as a yellow oil.
<Reference Example 31>

Methyl 4'-[(3--butyldimethylsiloxy)phenylthio]-2'-chlorodihydrocinnamate

Mezt-BuSiOO,s cl
m02Me

[0052] To a methanol solution (70mL) of the compound of Reference Example 27 (6.20g), thionyl chloride (2.2mL)
was added dropwise and the mixture was refluxed for 1 hour. The solvent was removed by distillation under reduced
pressure to obtain a methyl ester as a colorless oil (5.80g). The resulting ester (5.80g) was dissolved in DMF (80mL)

[0051]

12
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to form a solution. To this solution, imidazole (1.57g) and t-butyldimethylchlorosilane (3.47g) were added at 0°C and
the mixture was stirred for 7 hours until room temperature was reached. Subsequently, water was added to the mixture
and the mixture was extracted with ethyl acetate. The organic phase was sequentially washed with water and a satu-
rated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The solvent was removed by
distillation under reduced pressure and the residue was purified by silica gel column chromatography (hexane: ethy|
acetate = 5:1). In this manner, the desired product (7.26g) was obtained as a colorless oil.

<Reference Example 32>
Ethyl 4'-(3-benzyloxyphenylthio)-2'-trifluoromethyldihydrocinnamate

[0053]

Fa

O,Et

[0054] Using ethanol, the compound of Reference Example 28 was subjected to the same process as that of Ref-
erence Example 31 to synthesize an ethyl ester, which in turn was subjected to the same process as that of Reference
Example 29 to obtain a pale yellow oil.

<Reference Example 33>

Ethyl 4'-(8-chlorophenylthio)dihydrocinnamate

ci \©,s

.~[:::::l\\~¢f“\‘:()2“ne
[0056] Under argon, the compound of Reference Example 18 (3.60g) was dissolved in methanol (50mL). Magnesium
(500mg) was then added to the solution while the solution was stirred at 10°C. The solution was stirred for another 1
hour at this temperature, followed by addition of magnesium (250mg) and further stirring for 3 hours. Subsequently,
diluted hydrochloric acid was added to the reaction mixture and the mixture was extracted with ethyl acetate. The
organic phase was sequentially washed with water and a saturated aqueous solution of sodium chloride and was dried

with anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure to obtain the desired
product (3.13g) as a pale yellow oil.

[0055]

13
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<Reference Example 34>
Methyl 4'-(3-trifluoromethyl-5-methylphenylthio)dihydrocinnamate

[0057]

F3C

OzMe
Me

[0058] Using the compound of Reference Example 13, the reaction was carried out in the same manner as in Ref-
erence Example 33 to obtain the desired product as a colorless oil.

<Reference Example 35>

2'-chloro-4'-(3-trifluoromethylphenylthio)dihydrocinnamyl alcohol

FiC S Cl
\©/ \©:/\/OH

[0060] The compound of Reference Example 19 (1.50g) was dissolved in THF (30mL). Lithium aluminum hydride
(200mg) was then added to the solution while the solution was stirred at 0°C. After 30 minutes, a 20% NaOH solution
was added and the crystallized inorganic deposits were removed by filtration through celite. The filtrate was extracted
with ethyl acetate and the organic phase was sequentially washed with water and a saturated aqueous solution of
sodium chloride and was dried with anhydrous sodium sulfate. The solvent was removed by distillation under reduced
pressure to obtain the desired product (1.38g) as a colorless oil.

[0059]

<Reference Examples 36 through 45>

[0061] Using the compounds of Reference Examples 20 through 22, 24, and 29 through 34, the reactions were
carried out in the same manner as in Reference Example 35 to synthesize the compounds shown in Table 4 below.
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Table 4

Teampe M R e e R R RS
36 CFs3 H H 41 PhCH,0 H H
37 CF3 H CF3 42 PhCH,O H Cl
38 CFy CFa ci 43 PhCH,O H CFjy
39 CF; Me H 44 tBuMe,SIO H cl
40 MeO H cl 45 (o] H H

<Reference Example 46>
2'-chloro-4'-(3-trifluoromethylphenylthio)dihydrocinnamyl iodide

[0062]

FaC s e

[0063] The compound of Reference Example 35 (1.38g) was dissolved in THF (20mL). Imidazole (545mg), triphe-
nylphosphine (2.10g) and iodine (2.00g) were added to the solution while the solution was stirred at 0°C. The reaction
mixture was further stirred for 2 hours at this temperature and another 1.5 hours at room temperature, followed by the
addition of imidazole (160mg), triphenylphosphine (600mg) and iodine (500mg). The mixture was subsequently stirred
overnight. Water and then sodium thiosulfate were added to the reaction mixture, followed by extraction with ethyl
acetate. The organic phase was sequentially washed with water and a saturated aqueous solution of sodium chloride
and was dried with anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure and
the residue was purified by silica gel column chromatography (hexane: ethyl acetate = 50:1). In this manner, the desired
product (1.55g) was obtained as a colorless oil.

<Reference Examples 47 through 56>

[0064] Using the compounds of Reference Examples 36 through 45, the reactions were carried out in the same
manner as in Reference Example 46 to synthesize the compounds shown in Table 5 below.
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Table 5
. R3
Reference Reference ;

Example R1 R2 _ R3 Example R1 R2 R3
47 CF;3 H H 52 PhCH,O0 H H
48 CF3 M CFa 53 PhCHO H Ci
49 CFjy CF3 Ci 54 PhCHO H CF3
50 CF, Me H 55 t-BuMesSiO H Cl
51 MeD H Cl 56 Cl H H

<Reference Example 57>
4'-(3-benzyloxyphenylthio)-2'-chlorophenethyl iodide

[0065]

<Reference Example 57-1>
2'-chloro-4'-(3-methoxyphenylthio)benzyl cyanide

[0066]

P |

CN

[0067] The compound of Reference Example 7 was treated in the same manner as in Reference Example 35 to
obtain an alcohol. The alcohol (5.64g) was dissolved in methylene chloride (100mL) and phosphorus tribromide
(2.25mL) was added dropwise. The mixture was stirred at room temperature for 1 hour, followed by addition of ice
water and extraction with ethyl acetate. The organic phase was sequentially washed with water and a saturated aqueous
solution of sodium chloride and was dried with anhydrous sodium sulfate. The solvent was removed by distillation to
obtain a pale yellow oil. The oil and potassium cyanide (1.56g) were dissolved in a mixed solvent of DMSO (25mL)
and water (10mL) and the solution was stirred at 90°C for 5 hours. Water was then added to the mixture and the mixture
was extracted with ethyl acetate. The organic phase was sequentially washed with water and a saturated aqueous
solution of sodium chloride and was dried with anhydrous sodium sulfate. The solvent was removed by distillation and
the residue was purified by silica gel column chromatography (hexane: ethyl acetate = 10:1). In this manner, the desired
cyanide form (3.81g) was obtained as a pale yellow oil.
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<Reference Example 57-2>
Ethyl 2'-chloro-4'-(3-methoxyphenylthio)phenylacetate

[0068]

OqEt

[0069] The above cyanide (3.81g) and potassium hydroxide (3.68g) were dissolved in a mixed solvent of ethanol
(80mL) and water (10mL) and the solution was refluxed for 6 hours. The solution was then allowed to cool and the
insoluble deposits were removed by filtration. The filtrate was neutralized with diluted hydrochloric acid and was ex-
tracted with ethyl acetate. The organic phase was sequentially washed with water and a saturated aqueous solution
of sodium chloride and was dried with anhydrous sodium sulfate. The solvent was removed by distillation and ethanol
(50mL) and thionyl chloride (2mL) were added to the resulting residue. The mixture was stirred at room temperature
for 1 hour and the solvent was removed by distillation. The resulting residue was purified by silica gel column chroma-
tography (hexane: ethyl acetate = 10:1). In this manner, the desired ethyl ester form (3.89g) was obtained as acolorless
oil.

<Reference Example 57-3>
Ethyl 4'-(3-benzyloxyphenylthio)-2'-chlorophenyl acetate

[0070]

CO,Et

[0071] The desired ethyl ester was treated in the same manner as in Reference Example 26 and then in the same
manner as in Reference Example 57-2 to form an ethyl ester, which in turn was subjected to the same process as that
of Reference Example 29 to obtain a benzyl ether.

4'-(3-benzyloxyphenylthio)-2'-chlorophenethyl iodide
[0072] The compound of Reference Example 57-3 was used as the starting material and was subjected to the same

process as that of Reference Example 35 to obtain 4'-(3-benzyloxyphenylthio)-2'-chlorophenethyl alcohol, which in
turn was subjected to the same process as that of Reference Example 46 to obtain the desired product as a colorless oil.
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<Reference Example 58>
1-(3-benzyloxyphenylthio)-3-chloro-4-iodobutyl benzene

[0073]

<Reference Example 58-1>
4-(3-benzyloxyphenylthio)-2-chlorophenethylaldehyde

[0074]

Cl
CHO

[0075] The compound of Reference Example 57-3 was subjected to alkaline hydrolysis and then to condensation
with N,O-dimethylhydroxyamine to form an amid, which in turn was reduced in the same manner as in Reference
Example 35 to obtain the aldehyde as a yellow oil.

<Reference Example 58-2>

Ethyl 4-[(3-benzyloxyphenylthio)-2-chlorophenyl]butyric acid

[0076]

CO,Et

[0077] The compound of Reference Example 58-1 was treated in the same manner as in Reference Example 10
and then in the same manner as in Reference Example 19 to obtain the desired ethyl butyrate derivative.

1-(3-benzyloxyphenylthio)-3-chloro-4-iodobutylbenzene

[0078] The compound of Reference Example 58-2 was used as the starting material and was subjected to the same
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process as that of Reference Example 57 to obtain the desired product as a colorless oil.
<Reference Example 59>
4'-(3-benzyloxyphenylthio)-2'-chlorobenzyl bromide

[0079]

Br

<Reference Example 59-1>
Ethyl 2-chloro-4-(3-hydroxyphenylthio)benzoate

[0080]

HO. i

' 0,Et

[0081] 2-chloro-4-fluorobenzonitrile, in place of 2-chloro-4-fluorobenzaldehyde, was used in the same process as
that of Reference Example 1 to obtain 2-chloro-4-(3-methoxyphenylthio)benzonitrile, which in turn was hydrolyzed in
the same manner as in Reference Example 57-2. Then, in the same fashion as in Reference Example 26, methoxy
group was removed from the reaction product and the product was subjected to esterification to obtain the desired
product as a yellow oil.

<Reference Example 59-2>

4'-(3-benzyloxyphenylthio)-2'-chlorobenzyl bromide

[0082] The compound of Reference Example 59-1 was subjected to the same process as that of Reference Example
29 to obtain a benzyl ether, which in turn was treated in the same manner as in Reference Example 35 to form an
alcohol. Subsequently, using carbon tetrabromide in place of iodine, the reaction product was treated in the same
manner as in Reference Example 46. In this manner, the desired product was obtained as a colorless oil.

<Example 1>

Ethyl 2-t-butoxycarbonylamino-5-[2-chloro-4-(3-trifluoromethylphenylthio)Jphenyl-2-ethoxycarbonylpentanoate
[0083]

FaC I NHBoc

O,Et
O,Et
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[0084] Under argon and at room temperature, sodium-f-butoxide (490mg) was added to diethyl 2-f-butoxycarbo-
nylaminomalonate (1.8mL) dissolved in a mixed solvent of THF (35mL) and DMF (4mL). The mixture was then stirred
at 80°C for 20 minutes and was allowed to coolto room temperature. A solution of the compound of Reference Example
46 (1.55g) in THF (5mL) was added to the mixture. Subsequently, the mixture was refluxed for 5 hours and was then
poured into ice water. The resulting mixture was extracted with ethyl acetate. The organic phase was sequentially
washed with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate.
The solvent was removed by distillation under reduced pressure and the residue was purified by silica gel column
chromatography (hexane: ethyl acetate = 5:1). In this manner, the desired product (1.87g) was obtained as a colorless
oil.

TH-NMR (400MHz, CDCl,) § 1.22-1.36(6H, m), 1.42(9H, s), 1.45-1.53(2H, m), 2.37(2H, br), 2.74(2H, t, J=7.8Hz), 4.23
(4H, m), 5.94(1H, s), 7.16-7.21(2H, m), 7.36-7.56(5H, m)

<Examples 2 through 13>

[0085] Using the compounds of Reference Examples 47 through 58, the reactions were carried out in the same
manner as in Example 1 to synthesize the compounds shown in Table 6 below:

Table 6
, o Ra
CHaz)n

Example R1  R2Z  R3 n  Yield(%) Characteristics
2 CF3 H H 3 90 Colorless oil
3 CF3 H CFy 3 53 Paleyellow oil
4 CFj3 CF;3 Cl 3 66 - Colorless oil
5 CF3 Me H 3 100 Colorless oil
8 MeO H cl 3 87 Colorless oil
7 PhCH,O H H 3 - Colorless oil
8 PhCHO H cr 2 100 Paleyeliow oil
9 PhCHO H cl 3 100 Colorless oil
10 PhCH)O H Cl 4 100 ‘Colorless oil
14 PhCHO H CF; 3 100 Colorless oil -
12 t-BuMesSi0O H Cl 3 - Colorless oil
13 Cl H H 3 82 Colorless oil

The mark "-" means yield is shown in Table 7 as a total yield.
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<Example 14>
Ethyl 2-t-butoxycarbonylamino-2-ethoxycarbonyl-5-[4-(3-trifluoromethylphenylsulfinyl)lphenylpentanoate

[0086]

F
C NHBoc
LEt

HEt

[0087] The compound of Example 2 (1.50g) was dissolved in methylene chloride (80mL) and, while the solution was
stirred at 0°C, m-chloroperbenzoic acid (450mg) was added in small portions. The resulting mixture was stirred for 1
hour at the same temperature and then another 2 hours at room temperature, followed by the addition of water. The
resulting mixture was extracted with ethyl acetate. The organic phase was sequentially washed with a saturated aque-
ous solution of sodium bicarbonate and a saturated aqueous solution of sodium chloride and was dried with anhydrous
sodium sulfate. The solvent was removed by distillation under reduced pressure and the residue was purified by silica
gel column chromatography (hexane: ethyl acetate = 1:1). In this manner, the desired product (1.10g) was obtained
as a colorless oil.

TH-NMR(400MHz, CDClgy) & 1.18-1.21(6H, m), 1.40(9H, s), 1.44-1.52(2H, m), 2.30(2H, br), 2.66(2H, t, J=7.3Hz),
4.14-4.22(4H, m),5.91(1H, br), 7.27(2H, d, J=8.3Hz), 7.56(2H, d, J=8.3Hz), 7.59(1H, t, J=8.3Hz), 7.69(1H, d, J=8.3Hz),
7.78(1H, d, J=8.3Hz), 7.95(1H, s)

<Example 15>
Ethyl 2-t-butoxycarbonylamino-5-[4-(3-trifluoromethyl-5-methylphenylsulfinyl)Jphenyl-2-ethoxycarbonylpentanoate

[0088]

FsC NHBoc

OoEt
Me O-Et

[0089] Using the compound of Example 5, the reaction was carried out in the same manner as in Example 14 to
obtain the desired product as a colorless oil.

FABMS : 600 ([M+H]+)

TH-NMR(400MHz, CDCly) § 1.18-1.22(6H, m), 1.41(9H, s), 1.46-1.50(2H, m), 2.31(2H, br), 2.45(3H, s), 2.66(2H, t,
J=7.3Hz), 4.14-4.22(4H, m), 5.92(1H, brs), 7.27(2H, d, J=7.8Hz), 7.48(1H, s), 7.55(2H, d, J=7.8Hz), 7.62(1H, s), 7.70
(1H, s)
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<Example 16>
2-t-butoxycarbonylamino-2-[2-chloro-4-(3-trifluoromethylphenylthio)phenyl]propyl-1,3-propanediol

[0090]

FsC ! NHBoc

H
H

[0091] The compound of Example 1 (1.87g) was dissolved in THF (30mL) and lithium borohydride (675mg) was
added to the solution while the solution was stirred at 0°C. Subsequently, ethanol (5mL) was added to the solution and
the mixture was stirred overnight while allowed to gradually warm to room temperature. Ice water was then added to
the reaction mixture and the organic solvent was removed by distillation under reduced pressure. 10% aqueous citric
acid was added to the residue to adjust the pH to 3 and the mixture was extracted with ethyl acetate. The organic
phase was sequentially washed with water and a saturated aqueous solution of sodium chloride and was dried with
anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure and the residue was purified
by silica gel column chromatography (hexane: ethyl acetate = 1:1) to obtain the desired product (1.10g) as acolorless oil.
FABMS : 520 ([M+H]+)

TH-NMR(400MHz, CDCly) & 1. 43 (9H, s), 1.62-1.65(4H, m), 2.72(2H,br), 3.31(2.H, br), 3.57-3.62(2H, m), 3.81-3.85
(2H, m), 4.93(1H, s), 7.20-7.27(3H, m), 7.38-7.55(4H, m)

<Examples 17 through 30>

[0092] Using the compounds of Examples 2 through 15, the reactions were carried out in the same manner as in
Example 16 to synthesize the compounds shown in Table 7 below.
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Table 7 Rs
!i CHy)n
Example R1 R2 R3 X n Yield(%) - Characteristics
17 CF3 H H S 3 B9 . _Colorless powder
18 CF3 H H SO 3 71 . Colorless amorphous
19 CF3 H CF3 § 3 51 Colorléss oil
20 CFa CF3 Cl s 3 66 . Colorless airiorphous
21 CF, Me H S 3 81 * Colorless powder
22 CF3 Me H SO 3 65 Colorless powder
23 MeO H Cl S 3 56 Colorless oil
24 PhCH0 H H 8 3 (45) Colorless oil
25 PhCH,0O H Cl S 2 41 Colorless oil
26 PhCH,O H Cl S 3 65 Colorless oil
27 PhCHO H Cl s 4 76 Colorless oil
‘28 PhCH,O- H CF; .8 3 66 Colorlessoil
29 t-BuMe,SiO H ct s 3 (33) Colortess oil
30 Cl H H s 3 41 Colorless oil

In the parentheses, shown is the total yield of the two steps.

<Example 31>
5-t-butoxycarbonylamino-2,2-di-f-butyl-5-[(3-chlorophenylthio)phenyl]propyl-1,3,2-dioxasilane

[0093]

c NHBoc

i(t-Bu),

[0094] At 0°C, di-t-butylsilyl bis(trifluoromethanesulfonate) (0.55mL) was added to a DMF solution (15mL) containing
the compound of Example 30 (490mg) and 2,6-lutidine (0.35mL). The mixture was stirred for 5 hours until room tem-
perature and was poured into ice water. The mixture was then extracted with ethyl acetate. The organic phase was
sequentially washed with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous
sodium sulfate. The solvent was removed by distillation under reduced pressure and the residue was purified by silica
gel column chromatography (hexane: ethyl acetate = 8:1) to obtain the desired product (630mg) as a colorless powder.
TH-NMR(400MHz, CDCl3) & 1.05(9H, s), 1.06(9H, s), 1.43(9H, s),1.57-1.62(4H, m), 2.58(2H, br), 3.89(2H, d, J=10.7Hz),
4.22(2H, d, J=10.7Hz), 4.92(1H, br s), 7.09-7.20(6H, m), 7.34(2H, d, J=8.3Hz)
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<Example 32>
5-t-butoxycarbonylamino-2,2-di-f-butyl-5-[(3-chlorophenylsulfonyl)phenyl]propyl-1,3,2-dioxasilane

[0095]

NHBoc

_dit-Bu),

[0096] The compound of Example 31 was oxidized in the same manner as in Example 14 to obtain the desired
product as a colorless powder.

TH-NMR(400MHz, CDCly) & 1.04(9H, s), 1.05(9H, s), 1.41(9H, s), 1.55-1.57(4H, m), 2.63(2H, br), 3.86(2H, d,
J=11.2Hz), 4.19(2H, d, J=11.2Hz), 4.92(1H, br), 7.29(2H, d, J=8.3Hz), 7.44(1H, t, J=8.3Hz), 7.50-7.53(1H, m),
7.80-7.85(1H, m), 7.84(2H, d, J=8.8Hz), 7.91-7.92(1H, m)

<Example 33>
5-t-butoxycarbonylamino-5-[4-(3-t-butoxydimethylsiloxyphenylthio)-2-chlorophenyl]propyl-2,2-dimethyl-1,3-dioxane

[0097]

t-BuMegSiO Cl NHBoc

X

[0098] To a solution of the compound of Example 29 (1.88g) in DMF (30mL), 2,2-dimethoxypropane (2.5mL) along
with p-toluenesulfonic acid (100mg) was added and the mixture was stirred for 5 hours while heated at 80°C. The
reaction mixture was poured into water and was extracted with ethyl acetate. The organic phase was then sequentially
washed with water and a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate.
The solvent was removed by distillation under reduced pressure and the residue was purified by silica gel column
chromatography (hexane: ethyl acetate = 3:1) to obtain the desired product (1.11g) as a colorless powder.
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<Example 34>
5-t-butoxycarbonylamino-5-[2-chloro-4-(3-hydroxyphenylthio)phenyllpropyl-2,2-dimethyl-1,3-dioxane

[0099]

HO ! NHBoc

A

[0100] To asolution of the compound of Example 33 (1.10g) in THF (20mL), a 1mol/L solution of tetrabutylammonium
fluoride in THF (5mL) was added. After 10 minutes, the reaction mixture was poured into water and was extracted with
ethyl acetate.

The organic phase was sequentially washed with water and a saturated aqueous solution of sodium chloride and was
dried with anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure to obtain the
desired product (900mg) as a colorless powder.

TH-NMR(400MHz, CDCl5) & 1.39(9H, s), 1.40(3H, s), 1.41(3H, s), 1.680(4H, br s), 2.78(2H, br s), 3.64(2H, d, J=11.7Hz),
3.83(2H, d, J=11.7Hz), 4.89(1H,br), 7.27(1H, br), 6.53(1H, br), 6.65(1H, d, J=6.9Hz), 6.85(1H, d,J=8.3Hz), 7.11-7.16
(2H, m), 7.26-7.28(1H, m), 7.45(1H, br s)

<Example 35>
5-t-butoxycarbonylamino-5-[2-chloro-4-(3-(3-chlorobenzyloxy)phenylthio)phenyl]propy!-2,2-dimethyl-1,3-dioxane

[0101]

Ci

[0102] To a solution of the compound of Example 34 (500mg) in DMF (10mL), potassium carbonate (500mg) and
m-chlorobenzyl bromide (0.16mL) were added and the mixture was stirred at 70°C for 1 hour. The reaction mixture
was then poured into water and was extracted with ethyl acetate. The organic phase was sequentially washed with
water and a saturated aqueous solution of sodium chloride and was dried with anhydrous sodium sulfate. The solvent
was removed by distillation under reduced pressure and the residue was purified by silica gel column chromatography
(hexane: ethyl acetate = 3:1) to obtain the desired product (520mg) as a colorless powder.

TH-NMR(400MHz, CDCly) § 1.41(3H, s), 1.42(12H, s), 1.53-1.56(2H, m), 1.76(2H, br), 2.69(2H, t, J=7.8Hz), 3.65(2H,
d, J=11.7Hz), 3.88(2H, d, J=11.7Hz), 4.88(1H, br), 4.99(2H, s), 6.86(1H, dd, J=8.3, 2.0Hz), 6.92-6.95(2H, m), 7.11-7.16
(2H. m), 7.21-7.32(5H, m), 7.40(1H, s)

25

0101

TEVA EX. 1014
Page 101



]

20

25

30

35

40

45

50

55

EP 1 431 284 A1
<Example 36>
2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]propyl-1,3-propanediol hydrochloride

[0103]

HCI
NH>
H

H

[0104] Ethyl acetate (100mL) containing 3mol/L hydrochloric acid was added to a methanol solution (150mL) of the
compound of Example 26 (6.91g) and the mixture was stirred at room temperature for 1 hour. The solvent was removed
by distillation under reduced pressure. A mixture of methylene chloride and hexane (methylene chloride:hexane = 1:
5) was added to the residue and the resultant crystals were collected by filtration. After drying, the desired product
(6.75g) was obtained as a colorless powder.

FABMS: 458([M+H]+)

TH-NMR(400MHz, DMSO-dg) & 1.57(4H, br s), 2.64(2H, br s), 3.36-3.46(4H, m), 5.09(2H, s), 5.31(2H, t, J=4.9Hz),
6.89(1H, d, J=8.3Hz), 6.95(1H, t, )=2.0Hz), 6.99(1H, dd, J=8.3Hz, 2.0Hz), 7.23(1H, dd, J=7.8Hz, 2.0Hz), 7.29(8H, m),
7.70(3H, br s) Melting point = 132-133°C (EtOH-iPr,0)

Elemental analysis (%): Cy5HgCINO5S-HCI
C H N

Calcd. 60.72 5.91 2.83
Found 60.71 5.85 2.91

<Examples 37 through 45>

[0105] Using the compounds of Examples 16 through 24, the reactions were carried out in the same manner as in
Example 36 to synthesize the compounds shown in Table 8 below.
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Table 8 :
. Ry ; Ra HCI
: g,
CHz)n H
2 OH -
- Exa e ld (%) et FABMS - Melting
E?(ample R1 R2 R3 X n  Yield(%) Characteiistics M+H®  point °C
37 CF3 H H s 3 94 Colorless powder 386  140-143
38 CF3 H H SO 3 g7 .Colorless amorphous 402
39 CFa H c S 3 93 Colorless powder 420  194-197
40 CF3 H CF3 8 3 83 Colérless powder 453  107-112
a1 CF3 CF3 o S 3 93 Colorless powder 488  159-162
42 CF3 Me H S 3 86 Colorless powder 400 117-119
43 CF3 Me H SO 3 88 Colorless amorphous 416
44 MeO H Cl s 3 90 Yellow powder 382 98-100
PRCH0 H H S 3 100 Colorlesspowder 424  97-100

45

<Example 46>

2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-1,3-propanediol hydrochloride

@@mg

[0106]

[0107] Using the compound of Example 25, the reaction was carried out in the same manner as in Example 36 to

obtain the desired product.

1H-NMR(400MHz, DMSO-dg) & 1.75-1.79(2H, m), 2.69-2.73(2H, m), 8.54(2H, s), 5.10(2H, s), 5.40(2H, t, J=4.0Hz),
6.91(1H, dd, J=8.3Hz, 1.8Hz), 6.96(1H, t, J=1.8Hz), 7.00(1H, dd, J=8.3Hz, 1.8Hz), 7.26(1H, dd, J=8.8Hz, 1.8Hz),

7.30-7.42(8H, m), 7.82(3H, br)
FABMS: 444([M+H]+) Melting point = 143-145°C (EtOH-iPr,0)

<Examples 47 through 51>

[0108] Using the compounds of Examples 27, 28, 30, 32, and 35, the reactions were carried out in the same manner

Elemental analysis (%): C4HygCINO3S-HCI

C

H

N

Calcd.
Found

60.00
59.88

5.66
561

2.92
2.97

as in Example 36 to synthesize the compounds shown in Table 9 below.

27

0103

TEVA EX. 1014
Page 103



20

25

30

35

40

45

50

55

EP 1 431 284 A1

Table 9 Ry ) Hel
NH;
CHaz)n H
2 oH
Example R R2 R3 X N Yield%)  Characteristics '[’33’_""]? S ntee
47 PhCH20 H Ci s 4 88 Colorless powder 472 91-93
48 PRCHO H CFj3 ] 3 85 Colorless powder 492 86-98
49 ul©‘uz° H Cl S 3 100 Colorless powder 492 95-98
50 al H H s 3 77 Colorless powder 350  122-125
51" o] H H 80, 3 97 Colorless powder 384  171-174

* Carried out after Bug4NF treatment.

<Example 52>
5-t-butoxycarbonylamino-5-[2-chloro-4-(3-benzyloxyphenylthio)phenyllmethyl-2,2-dimethyl-1,3-dioxane

[0109]

@/O J NHBoc

[0110] Usingthe compound of Reference Example 59, the reaction was carried out in the same manneras in Example
1 to synthesize an ester, which in turn was subjected to the same process as that of Reference Example 16 to be
converted to a diol. Subsequently, the diol was treated in the same manner as in Example 35 to obtain the desired
product as a yellow oil. TH-NMR(400MHz, CDCl,) & 1.43(6H, s), 1.46(9H, s), 3.23(2H, s), 3.83(2H, d, J=11.7Hz), 3.89
(2H. d, J=11.7Hz), 4.84(1H, br s), 5.03(2H, s), 6.91(1H, ddd, J=8.8Hz, 2.4Hz, 1.0Hz), 6.95-6.99(2H, m), 7.12(1H, dd,
J=8.3Hz, 2.0Hz), 7.22-7.41(8H, m)
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<Example 53>

5-t-butoxycarbonylamino-5-[2-chloro-4-(3-benzyloxyphenylsulfinyl)phenyl]propyl-2,2-dimethyl-1,3-dioxane

[0112] The compound of Example 26 was subjected to the reaction in the same manner as in Example 35 and was
subsequently oxidized in the same fashion as in Example 14 to obtain the desired product as a colorless powder.
TH-NMR(400MHz, CDCly) & 1.40(3H, s), 1.41(12H, s), 1.51-1.56(2H, m), 1.73-1.75(2H, m), 2.72(2H, t, J=7.8Hz), 3.64
(2H, d, J=11.7Hz), 3.85(2H, d, J=11.7Hz), 4.87(1H, br s), 5.09(2H, s), 7.05(1H, dd, J=8.3Hz, 2.9Hz), 7.19(1H, d,
J=8.3Hz), 7.22-7.42(9H, m), 7.59(1H, d,J=2.9Hz)

[0111]

<Example 54>

5-I-butoxycarbonylamino-5-[2-chloro-4-(3-benzyloxyphenylsulfonyl)phenyl]propyl-2,2-dimethyl-1,3-dioxane

[0114] The compound of Example 53 was oxidized in the same manner as in Example 14 to obtain the desired
product as a colorless powder.

TH-NMR(400MHz, CDCly) § 1.40(3H, s), 1.41(12H, s), 1.63-1.60(2H, m), 1.73-1.75(2H, m), 2.74(2H, t, J=7.3Hz), 3.64
(2H, d, J=11.7Hz), 3.84(2H, d, J=11.7Hz), 4.87(1H, br s), 5.10(2H, s), 7.15(1H, dd, J=7.8Hz, 1.5Hz), 7.31-7.53(9H, m),
7.69(1H, dd, J =7.8Hz, 2Hz), 7.86(1H, d, J=1.5Hz)

[0113]

<Examples 55 through 57>

[0115] Using the compounds of Examples 52 through 54, the reactions were carried out in the same manner as in
Example 36 to synthesize the compounds shown in Table 10 below.
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Table 10 R, 3 HCI
oL, I
- CHan H
K2

H
) o . FABMS  Melting
Exarple R1 R2 R3 X n Yield(%) Characteristics M+H]®  pointéc
55 PhCHO H cl s 1 86  Colorless powder 430  163-165
56 PhCHzO H Ct 8O 3 g5 Pale brown amarphous 474

57 PRCHO0 H (o] SO, 3 o6 Brown powder 490 60-62

[0116] The following experiments were conducted to prove the effectiveness of the compounds of the present in-
vention.

<Experiment 1>

Ability of test compounds to suppress graft host vs rejection in mice

[0117] This experiment was performed according to the method described in Transplantation, 55, No.3 (1993):
578-591. Spleens were collected from 9 to 11 week old male BALB/c mice (CLEA JAPAN Inc., CHARLES RIVER
JAPAN Inc., or JAPAN SLC Inc.). The spleens were placed in a phosphate-buffered saline (PBS(-), NISSUI PHARMA-
CEUTICAL Co., Ltd.) or in an RPMI-1640 medium (GIBCO INDUSTRIES Inc., or IWNAKI GLASS Co., Ltd.) and were
either passed through a stainless steel mesh, or gently pressed between two slide glasses and then passed through
a cell strainer (70um, Falcon), to form a cell suspension. The suspension was then centrifuged and the supernatant
was discarded. An ammonium chloride-Tris isotonic buffer was added to the suspension to lyse erythrocytes. The cells
were then centrifuged and washed three times in PBS (-) or RPMI-1640 medium and were resuspended in an RPMI-
1640 medium. To this suspension, mitomycin C (KYOWA HAKKO KOGYO Co., Ltd.) was added to a final concentration
of 25ug/mL and the suspension was incubated for 30 minutes at 37°C in a 5% CO, atmosphere. The cells were again
centrifuged and washed in PBS (-) or RPMI-1640 medium and were resuspended in an RPMI-1640 medium so that
the medium would contain 2.5 X 108 cells/mL. This suspension served as a "stimulation cell suspension." Using a 27G
needle along with a microsyringe (Hamilton), 20uL (5 X 108 cells/mouse) of the stimulation cell suspension was sub-
cutaneously injected into the right hind footpad of 7 to 9 week old male C3H/HeN mice (CLEA JAPAN Inc., CHARLES
RIVER JAPAN Inc., or JAPAN SLC Inc.). A group of mice was injected with RPMI-1640 medium alone to serve as
normal control. 4 days after the injection, right popliteal lymph nodes were collected and were weighed on a Mettler
AT201 electronic scale (METTLER TOLEDO Co., Ltd.). Each animal was intraperitoneally administered a test com-
pound once a day for four consecutive days starting on the day of the injection of the stimulation cells (i.e., total of 4
times). Controls were administered a vehicle that has the same composition as that used in the preparation of the test
compounds. The results are shown in Table 11 below:

Table 11
Example No. Dose (mg/ Inhibition (%) | Example No. .Dose (mg/ Inhibition (%)
kg) kg)
36 0.03 85 45 0.3 101
37 10 92 46 0.3 80
38 10 56 47 0.3 87
39 03 83 48 03 48
41 3 89 49 0.3 63
42 10 76 51 10 50
43 10 64
30
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<Experiment 2>

Ability of test compounds to suppress delayed-type hypersensitivity in mice.

[0118] This experiment was performed according to the method described in Methods in Enzymology, 300 (1999):
345-363. 1-fluoro-2,4-dinitrobenzene (DNFB, NACALAI TESQUE Inc.) was dissolved in a mixture of acetone and olive
oil (acetone: olive oil = 4:1) to a concentration of 1% (v/v). 10uL of the 1% DNFB solution was applied to the footpad
of each hind leg of male BALB/c mice (JAPAN SLC Inc. or CHARLES RIVER JAPAN Inc.) for sensitization. The sen-
sitization was done for 2 consecutive days (day 0 and day 1). On day 5, the mice were challenged with the antigen to
induce delayed-type hypersensitive responses: First, the initial thickness of each ear was measured by the dial thick-
ness gauge G (0.01-10mm, OZAKI MFG Co., Ltd.) and a test compound was administered. 30 minutes after the ad-
ministration, 10uL of a 0.2% (v/v) DNFB solution was applied to the inner and outer surfaces of the right ear of each
animal for antigen challenge. The left ear of each animal was challenged with the solvent alone. 24 hours after the
challenge, the increase in the ear thickness was measured for each ear and the difference in thickness between the
right and the left ears was determined for each individual. The test compound was dissolved, or suspended, in an ultra
pure water and was orally administered at a dose of 0.1mL/10g of body weight. A control group was administered ultra
pure water alone. The results are shown in Table 12 below:

Table 12
Example No. | Dose (mg/kg) | Inhibition (%)
36 1 86
37 30 87
39 3 55
49 30 81

<Experiment 3>

Activities of test compounds on skin transplantation model in mice

[0119] Effects of the test compounds were examined on skKin transplantation model in mice. The experimental pro-
cedure was referred to the method described in Journal of Experimental Biology, 28, No.3 (1951); 385-405.

[0120] First, dorsal skin from male DBA/2 mice were stripped of the fatty layer and the panniculus carnosus and, cut
into circular grafts with a diameter of 8mm. Next, graft bed, a circular area, approximately 8mm in diameter, was pre-
pared in the back of anesthetized male BALB/c mice with a scalpel while the skin was pinched by forceps. Each graft
obtained from the DBA/2 mice was placed on the graft bed formed in the backs of the BALB/c mice and was secured
with a strip of adhesive bandage while held down from the top. 6 days after transplantation, the bandage was removed
and the graft was subsequently observed everyday. The activity of each compound was evaluated based on the length
of the graft survival period, which is defined as the number of days for rejection. Each test compound was dissolved
in ultra pure water and was orally administered once a day, starting from the day of transplantation. In a similar fashion,
the control group was administered ultra pure water alone.

[0121] The results are shown in Figs. 1 through 3.

[0122] As can be seen from the results, the compounds of the present invention represented by the general formula
(1) have proven effective in animal model.

INDUSTRIAL APPLICABILITY

[0123] As set forth, the present invention has been devised in recognition of the fact that the novel diaryl sulfide
derivatives, in particular those in which one of the aryl groups includes, at its para-position, a carbon chain with an
aminopropanediol group and the other of the aryl groups includes a substituent at its meta-position, exhibit strong
immunosuppressive effects. Effective immunosuppressors, the compounds of the present invention have a strong
potential as a prophylactic or therapeutic agent against rejection in organ or bone marrow transplantation, autoimmune
diseases, rheumatoid arthritis, psoriasis, atopic dermatitis, bronchial asthma, pollinosis and various other diseases.
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Claims

1. A diaryl sulfide derivative, a pharmaceutically acceptable salt or hydrate thereof, the diaryl sulfide derivative rep-
resented by the following general formula (1):

Ry Ra NHs
N
CH2)n H

H

wherein Ry is halogen, trihalomethyl, hydroxy, lower alkyl having 1 to 7 carbon atoms, phenyl, aralkyl, lower alkoxy
having 1 to 4 carbon atoms, trifluoromethyloxy, substituted or unsubstituted phenoxy, cyclohexylmethyloxy, sub-
stituted or unsubstituted aralkyloxy, pyridylmethyloxy, cinnamyloxy, naphthylmethyloxy, phenoxymethyl, hy-
droxymethyl, hydroxyethyl, lower alkylthio having 1 to 4 carbon atoms, lower alkylsulfinyl having 1 to 4 carbon
atoms, lower alkylsulfonyl having 1 to 4 carbon atoms, benzylthio, acetyl, nitro, or cyano; R, is hydrogen, halogen,
trihalomethyl, lower alkoxy having 1 to 4 carbon atoms, lower alkyl having 1 to 7 carbon atoms, phenethyl, or
benzyloxy; Rj is hydrogen, halogen, trifluoromethyl, lower alkoxy having 1 to 4 carbon atoms, hydroxy, benzyloxy,
lower alkyl having 1 to 7 carbon atoms, phenyl, or lower alkoxymethyl having 1 to 4 carbon atoms; X is S, SO, or
SO,; and n is an integer from 1 to 4).

2. The diaryl sulfide derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 1, wherein
the compound of the general formula (1) is a compound represented by the following general formula (1a):

R
F3C - 3 NH2

| 1a)
Z\CHy)n H (
H

wherein Ry, R, and n are the same as defined above.

3. The diaryl sulfide derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 2, wherein
R is chlorine.

4. The diaryl sulfide derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 2, wherein
Rj is trifluoromethyl.

5. The diaryl sulfide derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 1, wherein
the compound of the general formula (1) is a compound represented by the following general formula (1b):

NH;
H (1b)

2 CHa)n

H

wherein Ry, Rg, and n are the same as defined above; and R, is hydrogen, halogen, lower alkyl having 1 to 7
carbon atoms, lower alkoxy having 1 to 4 carbon atoms, or trifluoromethyl.
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6. The diaryl sulfide derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 5, wherein
Rj is chlorine.

7. The diaryl sulfide derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 5, wherein
Ry is trifluoromethyl.

8. The diaryl ether derivative, pharmaceutically acceptable salt and hydrate thereof according to claim 1, wherein
the compound of the general formula (1) is 1) 2-amino-2-{4-(3-benzyloxyphenyithio)-2-chlorophenyl]propyl-
1,3-propanediol;2)2-amino-2-[4-(3-benzyloxyphenylthio)phenyl]propyl-1,3-propanediol; 3)2-amino-2-[4-(3-benzy-
loxyphenylthio)-2-chlorophenyl]ethyl-1,3-propanediol; 4) 2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]
butyl-1,3-propanediol; 5) 2-amino-2-[4-(3-(3'-chlorobenzyloxy)phenylthio)-2-chlorophenyl]propyl-1,3-propanediol;
6) 2-amino-2-[4-(3-benzyloxyphenylthio)-2-trifluoromethylphenyl]propyl-1,3-propanediol; 7) 2-amino-2-[4-(3,5-bis-
trifluoromethyl-2-chlorophenylthio)phenyllpropyl-1,3-propanediol; 8) 2-amino-2-[4-(3-trifluoromethylphenylthio)
phenyl]propyl-1,3-propanediol; 9) 2-amino-2-[2-chloro-4-(3-triflucromethylphenylithio)phenyl]propyl-1,3-propane-
diol; or 10) 2-amino-2-[2-trifluoromethyl-4-(3-triflucromethylphenylthio)phenyl]propyl-1,3-propanediol.

9. An immunosuppressive agent containing as an active ingredient at least one of a diaryl sulfide derivative, a phar-
maceutically acceptable salt and a hydrate thereof, the diaryl sulfide derivative represented by the following general
formula (1):

R4 R3 NH;
)]
CHa)n H

H

wherein Ry is halogen, trihalomethyl, hydroxy, lower alkyl having 1 to 7 carbon atoms, substituted or unsubstituted
phenyl, aralkyl, lower alkoxy having 1 to 4 carbon atoms, trifluoromethyloxy, phenoxy, cyclohexylmethyloxy, sub-
stituted or unsubstituted aralkyloxy, pyridylmethyloxy, cinnamyloxy, naphthylmethyloxy, phenoxymethyl, hy-
droxymethyl, hydroxyethyl, lower alkylthio having 1 to 4 carbon atoms, lower alkylsulfinyl having 1 to 4 carbon
atoms, lower alkylsulfonyl having 1 to 4 carbon atoms, benzylthio, acetyl, nitro, or cyano; R, is hydrogen, halogen,
trihalomethyl, lower alkoxy having 1 to 4 carbon atoms, lower alkyl having 1 to 7 carbon atoms, phenethyl, or
benzyloxy; Rj is hydrogen, halogen, trifluoromethyl, lower alkoxy having 1 to 4 carbon atoms, hydroxy, benzyloxy,
lower alkyl having 1 to 7 carbon atoms, phenyl, or lower alkoxymethyl having 1 to 4 carbon atoms; and X is S, SO,
or SO,; and n is an integer from 1 to 4.

10. The immunosuppressive agent according to claim 9, containing as an active ingredient at least one of a diaryl

sulfide derivative, a pharmaceutically acceptable salt and a hydrate thereof, wherein the compound of the general
formula (1) is a compound represented by the following general formula (1a):

R
FaC A NH,

| H (1)

CHo)n
H

wherein Ry, R, and n are the same as defined above.

11. The immunosuppressive agent according to claim 9, containing as an active ingredient at least one of a diaryl
sulfide derivative, a pharmaceutically acceptable salt and a hydrate thereof, wherein the compound of the general

33

0109

TEVA EX. 1014
Page 109



20

25

30

35

40

45

50

55

EP 1 431 284 A1

formula (1) is a compound represented by the following general formula (1b):

R ' R
4 S 43 NH2

| H (1b)
Z \CHy)n

H

wherein R,, Rj, and n are the same as defined above; and R, is hydrogen, halogen, lower alkyl having 1 to 7
carbon atoms, lower alkoxy having 1 to 4 carbon atoms, or trifluoromethyl.

12. The immunosuppressive agent according to any one of claims 9 to 11, serving as a prophylactic or therapeutic
agent against autoimmune diseases.

13. The immunosuppressive agent according to any one of claims 9 to 11, serving as a prophylactic or therapeutic
agent against rheumatoid arthritis.

14. The immunosuppressive agent according to any one of claims 9 to 11, serving as a prophylactic or therapeutic
agent against psoriasis or atopic dermatitis.

15. The immunosuppressive agent according to any one of claims 9 to 11, serving as a prophylactic or therapeutic
agent against bronchial asthma or pollinosis.

16. The immunosuppressive agent according to any one of claims 9 to 11, serving as a prophylactic or therapeutic
agent against rejection in organ or bone marrow transplantation.
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Technical Field

The present invention relates to 2-amino-1,3-propanediol compounds useful as pharmaceuticals, par-
ticularly as an immunosuppressant.

Background Art

In recent years, cyclosporin is in use for suppressing rejection developed in transplanting organs.
Inclusive of the compounds currently under development, the so-called immunosuppressants are expected
to be useful as therapeutic agents for articular rheumatism and so on. Said cyclosporin, however, also
poses problems of side effects such as renal disorders.

Meanwhile, Japanese Patent Unexamined Publication No. 104087/1989 discloses that an immunosup-
pressive substance is obtained from a liquid culture of /saria sinclairii and said substance has been
confirmed to be (2S,3R,4R)-(E)-2-amino-3,4-dihydroxy-2-hydroxymethyl-14-oxoicosa-6-enoic acid of the
formula

NH, OH 0

Lo Il

HOH,C —C —CH — CH —CH; —CH =CH — (CH;) ¢ — C — (CH2) s —CH3
| l
CO.H OH

disclosed in US Patent No. 3928572. In addition, Japanese Patent Unexamined Publication No.
128347/1991 states that a series of said compound has an immunosuppressive action.

Referring to Merck Index, 11th edition, it is described that 2-amino-2-methyl-1,3-propanediol (Index No.
460), 2-amino-2-ethyl-1,3-propanediol (Index No. 451) and 2-amino-2-hydroxymethyl-1,3-propanediol (also
called tromethamine, Index No. 9684) can be used as surfactants, intermediates for pharmaceuticals,
emulsifiers or gas adsorbents and that tromethamine is medically usable as an alkalization agent. In
Japanese Patent Unexamined Publication No. 416/1987, a hair dye containing 2-amino-2-(C1-C5 alkyl)-1,3-
propanediol is disclosed. US Patent No. 4910218 and J. Med. Chem., vol. 33, 2385-2393 (1990) teach 2-
amino-2-(methyl or ethyl)-1,3-propanediol as an intermediate for an antitumor agent. Also, Japanese Patent
Unexamined Publication No. 192962/1984 teaches that the aforementioned 2-amino-2-(C1-C5 alkyl)-1,3-
propanediol or 2-amino-1,3-propanediol can be used as a stabilizer for an antigen or antibody-sensitized
latex reagent. Moreover, US Patent No. 3062839 teaches 2-methyl- or ethyl-amino-2-(furylmethyl, phenyl-
methyl or phenylmethyl substituted by lower alkyl, lower alkoxy, chloro, hydroxy or unsubstituted amine)-
1,3-propanediol having a tranquilizer action and J. Org. Chem., vol. 25, 2057-2059 (1960) teaches 2-
methylamino-2-(phenylmethy! or phenylmethy! substituted by 2-methyl, 3-methyl, 4-methyl, 4-methoxy or 4-
hydroxy)-1,3-propanediol. It is not known, however, that these compounds have immunosuppressive actions
such as suppression of rejection developed in organ transplantation, prevention and treatment of autoim-
mune diseases and the like.

An object of the present invention is to provide novel 2-amino-1,3-propanediol compounds having
superior immunosuppressive action with less side effects.

Disclosure of the Invention

The present invention relates to
(1) a 2-amino-1,3-propanediol compound of the formula

CH,0R*
R"R"I\I—Cl-—CHzoR5 (I)
R
wherein
3
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R is an optionally substituted straight- or branched carbon chain which may have,
in the chain, a bond, a hetero atom or a group selected from the group
consisting of a double bond, a triple bond, oxygen, sulfur, sulfinyl, sulfonyl, -N-
(R°)- where R® is hydrogen, alkyl, aralkyl, acyl or alkoxycarbonyl, carbonyl,
optionally substituted arylene, optionally substituted cycloalkylene, optionally
substituted heteroarylene and an alicycle thereof, and which may be substituted,
at the chain end thereof, by a double bond, a triple bond, optionally substituted
aryl, optionally substituted cycloalkyl, optionally substituted heteroaryl or an
alicycle thereof; an optionally substituted aryl, an optionally substituted cycloal-
kyl, an optionally substituted heteroary! or an alicycle thereof; and
R2, R3, R* and R®
are the same or different and each is a hydrogen, an alkyl, an aralkyl, an acyl or
an alkoxycarbonyl, or R* and R® may be bonded to form an alkylene chain
which may be substituted by alkyl, aryl or aralkyl;
wherein the optionally substituted straight- or branched carbon chain may have a substituent selected
from the group consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl, alkylamino,
alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyl, haloal-
koxy, nitro, halogen, amino, hydroxyimino, hydroxy, carboxy, optionally substituted aryl, optionally
substituted aryloxy, optionally substituted cycloalkyl, optionally substituted heteroaryl and an alicycle
thereof; the aforementioned optionally substituted arylene, optionally substituted cycloalkylene, optionally
substituted heteroarylene and an alicycle thereof may have a substituent selected from the group
consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl, alkylamino, alkylthio, ac-
ylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyl, haloalkoxy, nitro,
halogen, amino, hydroxy and carboxy; and the optionally substituted aryl, optionally substituted aryloxy,
optionally substituted cycloalkyl, optionally substituted heteroaryl and an alicycle thereof may have a
substituent selected from the group consisting of alkyl, alkoxy, alkenyloxy, alkynyloxy, aralkyloxy,
alkylenedioxy, acyl, alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy,
alkylcarbamoyl, haloalkyl, haloalkoxy, nitro, halogen, amino, hydroxy and carboxy;
provided that when R is C1-C5 alkyl, the alkyl should be substituted and when R is furylmethyl,
phenylmethyl or phenylmethyl substituted by lower alkyl, lower alkoxy, chloro, hydroxy or amino, one of
R2 and R3 is not methyl or ethyl, and a pharmaceutically acceptable salt thereof;
(2) a 2-amino-1,3-propanediol compound according to the above-mentioned (1), having the formula

CH,OR!*
|
R2R3*N — C — CH,O0R?® (I-1)
l
CH:R!
wherein
R! is an optionally substituted straight- or branched carbon chain which may have,

in the chain, a bond, a hetero atom or a group selected from the group
consisting of a double bond, a triple bond, oxygen, sulfur, sulfinyl, sulfonyl, -N-
(R®)- where R® is hydrogen, alkyl, aralkyl, acyl or alkoxycarbonyl, carbonyl,
optionally substituted arylene, optionally substituted cycloalkylene, optionally
substituted heteroarylene and an alicycle thereof; and which may be substituted,
at the chain end (w-position) thereof, by a double bond, a triple bond, optionally
substituted aryl, optionally substituted cycloalkyl, optionally substituted
heteroaryl or an alicycle thereof; an optionally substituted aryl, an optionally
substituted cycloalkyl, an optionally substituted heteroaryl or an alicycle thereof;
and
R2, R3, R* and R®

are the same or different and each is a hydrogen, an alkyl, an aralkyl, an acyl or
an alkoxycarbonyl, or R* and R’ may be bonded to form an alkylene chain
which may be substituted by alkyl, aryl or aralkyl;

wherein the optionally substituted straight- or branched carbon chain may have a substituent selected
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from the group consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl, alkylamino,
alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyl, haloal-
koxy, nitro, halogen, amino, hydroxyimino, hydroxy, carboxy, optionally substituted aryl, optionally
substituted aryloxy, optionally substituted cycloalkyl, optionally substituted heteroaryl and an alicycle
thereof; and the aforementioned optionally substituted arylene, optionally substituted cycloalkylene,
optionally substituted heteroarylene, an alicycle thereof, optionally substituted aryl, optionally substituted
aryloxy, optionally substituted cycloalkyl, optionally substituted heteroaryl and an alicycle thereof may
have a substituent selected from the group consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy,
alkylenedioxy, acyl, alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy,
alkylcarbamoyl, haloalkyl, haloalkoxy, nitro, halogen, amino, hydroxy and carboxy;

provided that when R' is C1-C4 alkyl, the alkyl should be substituted and when R' is furyl, phenyl or
phenyl substituted by lower alkyl, lower alkoxy, chloro, hydroxy or amino, one of R? and R3 is not methyl
or ethyl, and a pharmaceutically acceptable salt thereof;

(3) a 2-amino-1,3-propanediol compound according to the above-mentioned (1) or (2), having the formula

CH;OR*a
|
RZzaR3aN — C — CH,0R®a (I-2)
|
CH,R'a
wherein
R'a is an optionally substituted straight- or branched carbon chain which may

have, in the chain, a bond, a hetero atom or a group selected from the
group consisting of a double bond, a triple bond, oxygen, sulfur, sulfinyl,
sulfonyl, -N(R®)- where R® is hydrogen, alkyl, aralkyl, acyl or alkoxycar-
bonyl, carbonyl, optionally substituted phenylene and optionally substituted
cycloalkylene; an optionally substituted phenyl or an optionally substituted
cycloalkyl; and
R2a, R3a, R*a and R°a
are the same or different and each is a hydrogen, an alkyl, an acyl or an
alkoxycarbonyl;
wherein the optionally substituted phenyl and optionally substituted cycloalkyl may have a substituent
selected from the group consisting of optionally substituted straight- or branched carbon chain which
may have, in the chain, a bond, a hetero atom or a group selected from the group consisting of a double
bond, a triple bond, oxygen, sulfur, sulfinyl, sulfonyl, -N(R®)- where R® is hydrogen, alkyl, aralkyl, acyl or
alkoxycarbonyl, carbonyl, optionally substituted phenylene and optionally substituted cycloalkylene;
alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl, alkylamino, alkylthio, acylamino, alkox-
ycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyl, nitro, halogen, amino, hydroxy,
carboxy, optionally substituted phenyl, optionally substituted phenoxy and optionally substituted cycloal-
kyl; the optionally substituted carbon chain may have a substituent selected from the group consisting of
alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl, alkylamino, alkylthio, acylamino, alkox-
ycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyl, nitro, halogen, amino, hydroxy,
carboxy, optionally substituted phenyl, optionally substituted phenoxy and optionally substituted cycloal-
kyl; and the aforementioned optionally substituted phenylene, optionally substituted cycloalkylene,
optionally substituted phenyl, optionally substituted phenoxy and optionally substituted cycloalkyl may
have a substituent selected from the group consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy,
alkylenedioxy, acyl, alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy,
alkylcarbamoyl, haloalkyl, nitro, halogen, amino, hydroxy and carboxy; provided that when R'a is C1-C4
alkyl, the alkyl should be substituted and when R'a is furyl, phenyl or phenyl substituted by lower alkyl,
lower alkoxy, chloro, hydroxy or amino, one of R?a and R®a is not methyl or ethyl, and a pharmaceuti-
cally acceptable salt thereof;
(4) a 2-amino-1,3-propanediol compound according to the above-mentioned (3), having the formula
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CH,0R*b
|
R2bR3*bN — C —CH,OR%b (I-3)
|
CH.R'b
wherein
R'b is an optionally substituted alkyl, an optionally substituted alkenyl, an

optionally substituted alkynyl, an optionally substituted phenyl or an op-
tionally substituted cycloalkyl, and
R2b, R3b, R*b and R°b

are the same or different and each is a hydrogen, an alkyl or an acyl;
wherein the optionally substituted alkyl, optionally substituted alkenyl and optionally substituted alkynyl
may have a substituent selected from the group consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy,
acyl, alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl,
nitro, halogen, amino, hydroxy, carboxy, optionally substituted phenyl and optionally substituted cycloal-
kyl; and the aforementioned optionally substituted phenyl and optionally substituted cycloalkyl may have
1 to 3 substituents selected from the group consisting of alkyl, alkenyl, alkynyl, alkoxy, alkenyloxy,
alkynyloxy, aralkyloxy, acyl, alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, ac-
yloxy, alkylcarbamoyl, haloalkyl, nitro, halogen, amino, hydroxy and carboxy; provided that when R'b is
C1-C4 alkyl, the alkyl should be substituted and when R'b is furyl, phenyl or phenyl substituted by lower
alkyl, lower alkoxy, chioro, hydroxy or amino, one of R2b and R3b is not methyl or ethyl, and a
pharmaceutically acceptable salt thereof;
(5) a 2-amino-1,3-propanediol compound according to the above-mentioned (1), (2), (3) or (4), having the
formula

CH:0OR*Db
R2bR?bN ——Cll—CHzORSb (I-4)
Ra
wherein
Ra is a straight- or branched chain alkyl having 12 to 22 carbon atoms, which

may have, in the chain, a bond or a hetero atom selected from the group
consisting of a double bond, a triple bond, oxygen, sulfur, sulfinyl, sulfonyl,
-N(R®)- where R® is hydrogen, alkyl, aralkyl, acyl or alkoxycarbonyl, and
carbonyl, and which may have, as a substituent, alkoxy, alkenyloxy,
alkynyloxy, aralkyloxy, acyl, alkylamino, alkylthio, acylamino, alkoxycar-
bonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, nitro, halogen, ami-
no, hydroxyimino, hydroxy or carboxy, and
R2b, R3b, R*b and R°b
are the same or different and each is a hydrogen, an alky! or an acyl, and
a pharmaceutically acceptable salt thereof;
(6) a 2-amino-1,3-propanediol compound according to the above-mentioned (5), having the formula

CH,O0H
l
R?cR*cN — C —CH,0H (I-5)
|
Rb
6
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wherein
Rb is a straight- or branched chain alky! having 13 to 20 carbon atoms, which may have,
in the chain, an oxygen atom and which may have, as a substituent, nitro, halogen,
amino, hydroxy or carboxy, and
R2c and R3¢

are the same or different and each is a hydrogen or an alkyl, and a pharmaceuti-
cally acceptable salt thereof;
(7) a 2-amino-1,3-propanediol compound according to the above-mentioned (5) or (6), having the formula

CH.OH
l
H,N — C —CH.0H (I-8)
|
Re
wherein
Rc is a straight- or branched chain alky!l having 13 to 20 carbon atoms or a straight- or branched

chain alkyl having 13 to 20 carbon atoms which is substituted by halogen, and a pharmaceuti-
cally acceptable salt thereof;
(8) a 2-amino-1,3-propanediol compound according to the above-mentioned (5), (6) or (7), which is
selected from 2-amino-2-tridecyl-1,3-propanediol, 2-amino-2-tetradecyl-1,3-propanediol, 2-amino-2-pen-
tadecyl-1,3-propanediol, 2-amino-2-hexadecyl-1,3-propanediol, 2-amino-2-heptadecyl-1,3-propanediol, 2-
amino-2-octadecyl-1,3-propanediol, 2-amino-2-nonadecyl-1,3-propanediol,  2-amino-2-icosyl-1,3-pro-
panediol, 2-amino-2-(12-fluorododecyl)-1,3-propanediol and 2-amino-2-(14-fluorotetradecyl)-1,3-pro-
panediol, and a pharmaceutically acceptable salt thereof;
(9) a 2-amino-1,3-propanediol compound according to the above-mentioned (1), (2), (3) or (4), having the
formula

CH,OH
|
H,N —C —CH.0H (I-7)
|
Rd

wherein
Rd is a phenylalkyl, a substituted phenylalkyl, a cycloalkylalkyl, a substituted cycloalkylalkyl, a

heteroarylalkyl, a substituted heteroarylalkyl, a heterocyclic alkyl or a substituted heterocyclic
alkyl,

wherein the alkyl moiety may have, in the carbon chain, a bond or a hetero atom selected from the

group consisting of a double bond, a triple bond, oxygen, sulfur, sulfinyl, sulfonyl, -N(R®)- where R® is

hydrogen, alkyl, aralkyl, acyl or alkoxycarbonyl, and carbonyl, and may have, as a substituent, alkoxy,

alkenyloxy, alkynyloxy, aralkyloxy, acyl, alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycar-

bonylamino, acyloxy, alkylcarbamoyl!, nitro, halogen, amino, hydroxy or carboxy; and the substituted

phenylalkyl, substituted cycloalkylalkyl, substituted heteroarylalkyl and substituted heterocyclic alkyl may

have a substituent selected from the group consisting of alkyl, alkoxy, alkenyloxy, alkynyloxy, aralkyloxy,

haloaralkyloxy, aralkyloxyalkyl, phenoxyalkyl, phenoxyalkoxy, alkylenedioxy, acyl, alkylamino, alkylthio,

acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyl, haloalkoxy, nitro,

halogen, amino, hydroxy and carboxy, and a pharmaceutically acceptable salt thereof;

(10) a 2-amino-1,3-propanediol compound according to the above-mentioned (9), having the formula
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CH.OH
|
H:N —C —CH,0H (I-8)
|
Re
wherein
Re is a phenylalkyl wherein the alkyl moiety is a straight- or branched chain having 6 to 20

carbon atoms; a phenylalkyl which may be substituted by a straight- or branched chain C6-
C20 alkyl optionally substituted by halogen, a straight- or branched chain C6-C20 alkoxy
optionally substituted by halogen, a straight- or branched chain C6-C20 alkenyloxy, phenylal-
koxy, halophenylalkoxy, phenylalkoxyalkyl, phenoxyalkoxy or phenoxyalkyl; a cycloalkylalky!
wherein the alkyl moiety is a straight- or branched chain having 6 to 20 carbon atoms; a
cycloalkylalky! substituted by a straight- or branched chain alkyl having 6 to 20 carbon atoms;
a heteroarylalkyl wherein the alkyl moiety is a straight- or branched chain having 6 to 20
carbon atoms; a heteroarylalkyl substituted by a straight- or branched chain alkyl having 6 to
20 carbon atoms; a heterocyclic alkyl wherein the alkyl moiety is a straight- or branched chain
having 6 to 20 carbon atoms, or a heterocyclic alky! substituted by a straight- or branched
chain alky! having 6 to 20 carbon atoms;
wherein the alkyl moiety may have, in the carbon chain, a bond or a hetero atom selected from the
group consisting of a double bond, a triple bond, oxygen, sulfur, sulfinyl, sulfonyl, -N(R®)- where R® is
hydrogen, alkyl, aralkyl, acyl or alkoxycarbonyl, and carbonyl, and may have, as a substituent, alkoxy,
alkenyloxy, alkynyloxy, aralkyloxy, acyl, alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycar-
bonylamino, acyloxy, alkylcarbamoyl, nitro, halogen, amino, hydroxy or carboxy, and a pharmaceutically
acceptable salt thereof;
(11) a 2-amino-1,3-propanediol compound according to the above-mentioned (9) or (10), having the
formula

CH.OH
|
H,N — C —CH.0H (I-9)
|
Rf
wherein
Rf is a phenylalkyl wherein the alkyl moiety is a straight-or branched chain having 6 to 20 carbon

atoms which may have, in the carbon chain, one or two oxygen atoms; a phenylalkyl which
may be substituted by a straight- or branched chain C6-C20 alkyl optionally substituted by
halogen, a straight- or branched chain C6-C20 alkoxy optionally substituted by halogen, a
straight- or branched chain C6-C20 alkenyloxy, phenylalkoxy, halophenylalkoxy, phenylalkox-
yalkyl, phenoxyalkoxy or phenoxyalkyl; a cycloalkylalkyl wherein the alkyl moiety is a straight-
or branched chain having 6 to 20 carbon atoms which may have, in the carbon chain, one or
two oxygen atoms; a cycloalkylalky! substituted by a straight- or branched chain alkyl having 6
to 20 carbon atoms; a heteroarylalkyl wherein the alkyl moiety is a straight- or branched chain
having 6 to 20 carbon atoms which may have, in the carbon chain, one or two oxygen atoms; a
heteroarylalky! substituted by a straight- or branched chain alkyl having 6 to 20 carbon atoms;
a heterocyclic alkyl wherein the alkyl moiety is a straight- or branched chain having 6 to 20
carbon atoms which may have, in the carbon chain, one or two oxygen atoms, or a heterocyclic
alky! substituted by a straight-or branched chain alkyl having 6 to 20 carbon atoms;

wherein the alkyl moiety may have, in the carbon chain, a substituent selected from the group consisting

of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, acyl, alkylamino, alkyithio, acylamino, alkoxycarbonyl,

alkoxycarbonylamino, acyloxy, alkylcarbamoyl, nitro, halogen, amino, hydroxy and carboxy, and a

pharmaceutically acceptable salt thereof;

(12) a 2-amino-1,3-propanediol compound according to the above-mentioned (9), (10) or (11), having the

formula
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CH.OH
|
H;N —C — CH,OH (I-10)
|
Rg
wherein
Rg is a phenylalkyl wherein the alkyl moiety is a straight-or branched chain having 6 to 20 carbon

atoms which may have, in the carbon chain, one or two oxygen atoms, a phenylalkyl which
may be substituted by a straight- or branched chain C6-C14 alkyl optionally substituted by
halogen, a straight- or branched chain C6-C14 alkoxy optionally substituted by halogen, a
straight- or branched chain C6-C14 alkenyloxy, phenylalkoxy, halophenylalkoxy, phenylalkox-
yalkyl, phenoxyalkoxy or phenoxyalkyl; a cycloalkylalkyl wherein the alkyl moiety has 6 to 20
carbon atoms; a cycloalkylalkyl substituted by a straight- or branched chain alkyl having 6 to
14 carbon atoms; a heteroarylalkyl wherein the alkyl moiety has 6 to 20 carbon atoms; a
heteroarylalkyl substituted by a straight- or branched chain alkyl having 6 to 14 carbon atoms;
a heterocyclic alkyl wherein the alkyl moiety has 6 to 20 carbon atoms, or a heterocyclic alkyl
substituted by a straight- or branched chain alkyl having 6 to 14 carbon atoms, and a
pharmaceutically acceptable salt thereof;
(13) a 2-amino-1,3-propanediol compound according to the above-mentioned (12), having the formula

CH.0H
|
H.N — C —CH.0H (I-11)
|
Rh
wherein
Rh is a phenylalkyl wherein the alkyl moiety has 6 to 20 carbon atoms, a phenylalkoxyalkyl

wherein the alkyl moiety and alkoxy moiety have 6 to 20 carbon atoms in total, a phenoxyalky!
wherein the alkyl moiety has 6 to 20 carbon atoms or a phenoxyalkoxyalky! wherein the alkyl
moiety and alkoxy moiety have 6 to 20 carbon atoms in total, and a pharmaceutically
acceptable salt thereof;
(14) a 2-amino-1,3-propanediol compound according to the above-mentioned (13), which is selected from
the group consisting of 2-amino-2-(8-phenyloctyl)-1,3-propanediol, 2-amino-2-(9-phenyl-nonyl)-1,3-pro-
panediol, 2-amino-2-(10-phenyldecyl)-1,3-propanediol, 2-amino-2-(11-phenylundecyl)-1,3-propanediol, 2-
amino-2-(12-phenyldodecyl)-1,3-propanediol, 2-amino-2-(13-phenyltridecyl)-1,3-propanediol, 2-amino-2-
(14-phenyltetradecyl)-1,3-propanediol, 2-amino-2-(15-phenylpentadecyl)-1,3-propanediol, 2-amino-2-(16-
phenylhexadecyl-1,3-propanediol, 2-amino-2-[6-(8-phenyloctyloxy)hexyl]-1,3-propanediol, 2-amino-2-(8-
phenylmethyloxyoctyl)-1,3-propanediol,  2-amino-2-(9-phenoxynonyl)-1,3-propanediol,  2-amino-2-(12-
phenoxydodecyl)-1,3-propanediol and 2-amino-2-[6-(2-phenoxyethyloxy)hexyl]-1,3-propanediol, and a
pharmaceutically acceptable salt thereof;
(15) a 2-amino-1,3-propanediol compound according to the above-mentioned (13) which is selected from
the group consisting of 2-amino-2-(10-phenyldecyl)-1,3-propanediol, 2-amino-2-(13-phenyltridecyl)-1,3-
propanediol, 2-amino-2[6-(8-phenyloctyloxy)hexyl]-1,3-propanediol, 2-amino-2-(8-phenylmethyloxyoctyl)-
1,3-propanediol, 2-amino-2-(9-phenoxynonyl)-1,3-propanediol, 2-amino-2-(12-phenoxydodecyl)-1,3-pro-
panediol and 2-amino-2-[6-(2-phenoxyethyloxy)hexyl]-1,3-propanediol, and a pharmaceutically acceptable
salt thereof;
(16) a 2-amino-1,3-propanediol compound according to the above-mentioned (12), having the formula
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CH.OH
|
H:N — C —CH,0H (I-12)
l
Ri

wherein
Ri is a phenylalkyl substituted by a straight- or branched chain C6-C14 alkyl optionally substituted
by halogen, a straight- or branched chain C6-C14 alkoxy optionally substituted by halogen or a
straight- or branched chain C6-C14 alkenyloxy;
wherein the alkyl moiety of phenylalkyl may be substituted by hydroxy, and a pharmaceutically
acceptable salt thereof;
(17) a 2-amino-1,3-propanediol compound according to the above-mentioned (16), having the formula

CH.OH
|
H,N —C — CH.C0H (I-13)
l
Rj

wherein
Rj is a phenylalkyl substituted by a straight- or branched chain C6-C14 alky! optionally substituted
by halogen, a straight- or branched chain C6-C14 alkoxy optionally substituted by halogen or a
straight- or branched chain C6-C14 alkenyloxy, wherein the alkyl moiety is a C2-C6 alkyl
optionally substituted by hydroxy, and a pharmacetutically acceptable salt thereof;
(18) a 2-amino-1,3-propanediol compound according to the above-mentioned (16) or (17), which is
selected from the group consisting of 2-amino-2-[2-(4-heptylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-
(4-octylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-nonylphenyl)ethyl]-1,3-propanediol 2-amino-2-[2-(4-
decylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-undecylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-
(4-dodecylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-tridecylphenyl)-ethyl]-1,3-propanediol, 2-amino-
2-[2-(4-tetradecylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-hexyloxyphenyl)ethyl]-1,3-propanediol, 2-
amino-2-[2-(4-heptyloxyphenyl)ethyli]-1,3-propanediol, 2-amino-2-[2-(4-octyloxyphenyl)ethyl]-1,3-pro-
panediol, 2-amino-2-[2-(4-nonyloxyphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-decyloxyphenyl)ethyl]-
1,3-propanediol, 2-amino-2-[2-(4-undecyloxyphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-dodecylox-
yphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-tridecyloxyphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-
(8-fluorooctyl)phenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-(12-fluorododecyl)phenyl)ethyl]-1,3-pro-
panediol, 2-amino-2-[2-(4-(7-fluoroheptyloxy)phenyl)ethyl]-1,3-propanediol,2-amino-2-[2-(4-(11-fluoroun-
decyloxy)phenyl)ethyl]-1,3-propanediol and 2-amino-2-[2-(4-(7-octenyloxy)phenyl)ethyl]-1,3-propanediol,
and a pharmaceutically acceptable salt thereof;
(19) a 2-amino-1,3-propanediol compound according to the above-mentioned (16) or (17), which is
selected from the group consisting of 2-amino-2-[2-(4-heptylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-
(4-octylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-nonylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-
(4-decylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-undecylphenyl)ethyl]-1,3-propanediol, 2-amino-2-
[2-(4-dodecylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-heptyloxyphenyl)ethyl]-1,3-propanediol, 2-
amino-2-[2-(4-octyloxyphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-nonyloxyphenyl)ethyl]-1,3-pro-
panediol, 2-amino-2-[2-(4-undecyloxyphenyl)ethyl]-1,3-propanediol, and 2-amino-2-[2-(4-(7-octenyloxy)-
phenyl)ethyl]-1,3-propanediol, and a pharmaceutically acceptable salt thereof;
(20) a 2-amino-1,3-propanediol compound according to the above-mentioned (12), having the formula
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CH.OH
|
H,N — C —CH,0H (I-14)
|
Rk

wherein
Rk is a phenylalkyl substituted by phenylalkoxy, halophenylalkoxy, phenylalkoxyalkyl, phenoxyal-
koxy or phenoxyalkyl, and a pharmaceutically acceptable salt thereof;
(21) a 2-amino-1,3-propanediol compound according to the above-mentioned (20), having the formula

CH,OH
|
H,N — C — CH,O0H (I-15)
|
Rl

wherein
RI is a phenylalkyl substituted by phenylalkoxy wherein the alkoxy moiety has 2 to 8 carbon
atoms, halophenylalkoxy wherein the alkoxy moiety has 2 to 8 carbon atoms, phenylalkoxyal-
kyl wherein the alkoxy moiety and alkyl moiety have 2 to 8 carbon atoms in total, phenoxyal-
koxy wherein the alkoxy moiety has 2 to 8 carbon atoms or phenoxyalkyl wherein the alkyl
moiety has 2 to 8 carbon atoms, where the alkyl moiety has 2 to 6 carbon atoms, and a
pharmaceutically acceptable salt thereof;
(22) a 2-amino-1,3-propanediol compound according to the above-mentioned (20) or (21), which is
selected from the group consisting of 2-amino-2-[2-(4-phenylimethyloxyphenyl)ethyl]-1,3-propanediol, 2-
amino-2-[2-(4-(2-phenylethyloxy)phenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-(3-phenylpropyloxy)-
phenyl)-ethyl]-1,3-propanediol, 2-amino-2-[2-(4-(4-phenylbutyloxy)-phenyl)ethyl]-1,3-propanediol,2-amino-
2-[2-(4-(5-phenylpentyloxy)phenyl)ethyl]-1,3-propanediol,2-amino-2-[2-(4-(6-phenylhexyloxy)phenyl)ethyl]-
1,3-propanediol, 2-amino-2-[2-(4-(7-phenylheptyloxy)phenyl)ethyl]-1,3-propanediol,2-amino-2-[2-(4-(8-
phenyloctyloxy)phenyl)ethyl]-1,3-propanediol, 2-amino-2-[4-(6-(4-fluorophenyl)hexyloxy)phenyl)ethyl]-1,3-
propanediol, 2-amino-2-[2-(4-(5-phenylpentyloxymethyl)phenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-(4-
phenoxybutyloxy)phenyl)ethyl]-1,3-propanediol,2-amino-2-[2-(4-(5-phenoxypentyloxy)phenyl)-ethyl]-1,3-
propanediol,  2-amino-2-[2-(4-(6-phenoxyhexyloxy)-phenyl)ethyl]-1,3-propanediol,  2-amino-2-[2-(4-(7-
phenoxyheptyloxy)phenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-(4-phenoxybutyl)phenyl)ethyl]-1,3-pro-
panediol, 2-amino-2-[2-(4-(5-phenoxypentyl)phenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-(6-phenox-
yhexyl)phenyl)ethyl]-1,3-propanediol and 2-amino-2-[2-(4-(7-phenoxyheptyl)phenyl)ethyl]-1,3-propanediol,
and a pharmaceutically acceptable salt thereof;
(23) a 2-amino-1,3-propanediol compound according to the above-mentioned (20) or (21) which is
selected from the group consisting of 2-amino-2-[2-(4-(6-phenylhexyloxy)phenyl)ethyl]-1,3-propanediol
and 2-amino-2-[2-(4-(5-phenylpentyloxymethyl)-phenyl)ethyl]}-1,3-propanediol, and a pharmaceutically ac-
ceptable salt thereof;
(24) a 2-amino-1,3-propanediol compound according to the above-mentioned (12), having the formula

CH.OH
H.N —-é — CH,0H (I-16)
R
wherein
Rm is an alkyl-substituted cycloalkylalkyl wherein the alkyl moiety has 6 to 20 carbon atoms in
11
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total, and a pharmaceutically acceptable salt thereof;
(25) a 2-amino-1,3-propanediol compound according to the above-mentioned (24), which is selected from
the group consisting of 2-amino-2-[3-(4-heptylcyclohexyl)propyl!]-1,3-propanediol, 2-amino-2-[4-(4-butyl-
cyclohexyl)butyl]-1,3-propanediol, 2-amino-2-[2-(4-octylcyclohexyl)ethyl)-1,3-propanediol, 2-amino-2-[2-
(4-nonylcyclohexyl)ethyl]-1,3-propanediol and 2-amino-2-[2-(4-dodecylcyclohexyl)ethyl]-1,3-propanediol,
and a pharmaceutically acceptable salt thereof;
(26) a 2-amino-1,3-propanediol compound according to the above-mentioned (12), having the formula

CH,0H
|
H,N — C — CH,0H (I-17)
J
Rn

wherein
Rn is a 1-alkyl-substituted piperidin-4-ylalkyl wherein the alkyl moiety has 6 to 20 carbon atoms in
total, and a pharmaceutically acceptable salt thereof;
(27) a 2-amino-1,3-propanediol compound according to the above-mentioned (26), which is selected from
the group consisting of 2-amino-2-[2-(1-octylpiperidin-4-yl)ethyl]-1,3-propanediol and 2-amino-2-[2-(1-
dodecylpiperidin-4-yl)ethyl]-1,3-propanediol, and a pharmaceutically acceptable salt thereof;
(28) a 2-amino-1,3-propanediol compound according to the above-mentioned (12), having the formula

CH.0H
|
H,N — C — CH,O0H (I-18)
I
Ro
wherein
Ro is a thienylalkyl wherein the alkyl moiety has 6 to 20 carbon atoms, an alkyl-substituted

thienylalkyl wherein the alkyl moiety has 6 to 20 carbon atoms in total, pyridylalkyl wherein the
alkyl moiety has 6 to 20 carbon atoms or an alkyl-substituted pyridylalkyl wherein the alkyl
moiety has 6 to 20 carbon atoms in total, and a pharmaceutically acceptable salt thereof;
(29) a 2-amino-1,3-propanediol compound according to the above-mentioned (28), which is selected from
the group consisting of 2-amino-2-[2-(5-octyl-2-thienyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(5-nonyl-2-
thienyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(5-decyl-2-thienyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(5-
dodecyl-2-thienyl)ethyl]-1,3-propanediol, 2-amino-2-[13-(2-thienyl)-tridecy!]-1,3-propanediol, 2-amino-2-[2-
(5-octyl-2-pyridyl)-ethyl]-1,3-propanediol, 2-amino-2-[2-(5-decyl-2-pyridyl)ethyl]-1,3-propanediol, 2-amino-
2-[13-(2-pyridyl)tridecyl]-1,3-propanediol, 2-amino-2-[2-(2-octyl-5-pyridyl)ethyl]-1,3-propanediol, 2-amino-
2-[2-(2-decy|-5-pyridyl)ethyl]-1,3-propanediol and 2-amino-2-[13-(3-pyridyl)tridecyl]-1,3-propanediol, and
a pharmaceutically acceptable salt thereof;
(30) a 2-amino-1,3-propanediol compound according to the above-mentioned (1) or (2), having the
formula

CH,OH
I

H,N —C — CH,0H (I-19)
|
Rp

wherein
Rp is a phenyl substituted by C6-C18 alkyl, a cycloalkyl, a heteroaryl or a heterocycle, and a
pharmaceutically acceptable salt thereof;
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(31) a 2-amino-1,3-propanediol compound according to the above-mentioned (30), having the formula

CH,OH
|
H;N — C —CH:0H (I-20)
l
Rq

wherein
Rq is a phenyl substituted by C6-C18 alkyl, and a pharmaceutically acceptable salt thereof;

(32) a 2-amino-1,3-propanediol compound according to the above-mentioned (30) or (31), which is
selected from the group consisting of 2-amino-2-(4-decylphenyl)-1,3-propanediol, 2-amino-2-(4-dodecyl-
phenyl)-1,3-propanediol, 2-amino-2-(4-tetradecylphenyl)-1,3-propanediol and 2-amino-2-(4-hexadecyl-
phenyl)-1,3-propanediol, and a pharmaceutically acceptable salt thereof;

(33) a 2-amino-1,3-propanediol compound according to the above-mentioned (1) or (2), having the
formula

CHzOR‘a
|
R2aR%aN — C —CH.0R%a (I-21)
|
CH(OH)R!
wherein
R! is an optionally substituted straight- or branched carbon chain which may

have, in the chain, a bond, a hetero atom or a group selected from the
group consisting of a double bond, a triple bond, oxygen, sulfur, sulfinyl,
sulfonyl, -N(R®)- where R® is hydrogen, alkyl, aralkyl, acyl or alkoxycar-
bonyl, and carbonyl, optionally substituted arylene, optionally substituted
cycloalkylene, optionally substituted heteroarylene and an alicycle thereof,
and which may be substituted, at the chain end (w-position) thereof, by a
double bond, a triple bond, optionally substituted aryl, optionally substituted
cycloalkyl, optionally substituted heteroaryl or an alicycle thereof, an op-
tionally substituted aryl, an optionally substituted cycloalkyl, an optionally
substituted heteroaryl or an alicycle thereof, and
R2a, R%a, R*a and R°a
are the same or different and each is a hydrogen, an alkyl, an acyl or an
alkoxycarbonyl;
wherein the optionally substituted straight- or branched carbon chain may have a substituent selected
from the group consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl, alkylamino,
alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyl, haloal-
koxy, nitro, halogen, amino, hydroxyimino, hydroxy, carboxy, optionally substituted aryl, optionally
substituted aryloxy, optionally substituted cycloalkyl, optionally substituted heteroaryl and an alicycle
thereof; and the aforementioned optionally substituted arylene, optionally substituted cycloalkylene,
optionally substituted heteroarylene, an alicycle thereof, optionally substituted aryl, optionally substituted
aryloxy, optionally substituted cycloalkyl, optionally substituted heteroaryl and an alicycle thereof may
have a substituent selected from the group consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy,
alkylenedioxy, acyl, alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy,
alkylcarbamoyl, haloalkyl, haloalkoxy, nitro, halogen, amino, hydroxy and carboxy, and a pharmaceuti-
cally acceptable salt thereof;
(34) a 2-amino-1,3-propanediol compound according to the above-mentioned (33), having the formula
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CH.0H
I
H;N —C —CH,0H (1I-22)
|
CH(OH)Rr
wherein
Rr is an alkyl optionally substituted by hydroxy and/or hydroxyimino which may have, in the chain,

a double bond or carbonyl, and a pharmaceutically acceptable salt thereof;

(35) a 2-amino-1,3-propanediol compound according to the above-mentioned (33) or (34), which is
selected from the group consisting of 2-amino-2-(1,2,12-trihydroxy-4-octadecenyl)-1,3-propanediol, 2-
amino-2-(1,2-dihydroxy-4-octadecenyl)-1,3-propanediol, 2-amino-2-(1,2-dihydroxyoctadecyl)-1,3-pro-
panediol, 2-amino-2-(1,12-dihydroxy-4-octadecenyl)-1,3-propanediol, 2-amino-2-(1,2,4-trinydroxybutyl)-
1,3-propanediol, 2-amino-2-(1,2,12-trihydroxyoctadecyl)-1,3-propanediol and 2-amino-2-(1,12-dihydrox-
yoctadecyl)-1,3-propanediol and a pharmaceutically acceptable salt thereof;

(36) a 2-amino-1,3-propanediol compound according to the above-mentioned (33), having the formula

CH ,OH
|

HoN — C — CH,OH (1-23)
|
CH(OH)Rs

wherein
Rs is a phenylalkyl substituted by a straight- or branched chain C6-C14 alky! optionally substi-

tuted by halogen, a straight- or branched chain C6-C14 alkoxy optionally substituted by
halogen or a straight- or branched chain C6-C14 alkenyloxy, and a pharmaceutically accept-
able salt thereof;

(37) a 2-amino-1,3-propanediol compound according to the above-mentioned (36), which is selected from

the group consisting of 2-amino-2-[1-hydroxy-2-(4-octylphenyl)ethyl]-1,3-propanediol, 2-amino-2-[2-(4-

dodecylphenyl)-1-hydroxyethyl]-1,3-propanediol,  2-amino-2-[2-(4-heptyloxyphenyl)-1-hydroxyethyl]-1,3-

propanediol, 2-amino-2-[1-hydroxy-2-(4-undecyloxyphenyl)ethyl]-1,3-propanediol,  2-amino-2-[2-(4-(8-

fluorooctyl)phenyl)-1-hydroxyethyl]-1,3-propanediol, 2-amino-2-[2-(4-(12-fluorododecyl)phenyl)-1-hydrox-

yethyl]-1,3-propanediol, 2-amino-2-[2-(4-(7-fluoroheptyloxy)phenyl)-1-hydroxyethyl]-1,3-propanediol and

2-amino-2-[1-hydroxy-2-(4-(11-fluoroundecyloxy)phenyl)ethyl]-1,3-propanediol, and a pharmaceutically

acceptable salt thereof;

(38) a 2-amino-1,3-propanediol compound according to the above-mentioned (1) or (2), having the

formula

CH,OR*a
I
RzaR%aN — C —CH;0R%a (I-24)
|
CH=CHRt
wherein
Rt is an optionally substituted straight- or branched carbon chain which may

have, in the chain, a bond, a hetero atom or a group selected from the
group consisting of a double bond, a triple bond, oxygen, sulfur, sulfinyl,
sulfonyl, -N(Rf)- where R® is hydrogen, alkyl, aralkyl, acyl or alkoxycar-
bonyl, carbonyl, optionally substituted arylene, optionally substituted
cycloalkylene, optionally substituted heteroarylene and an alicycle thereof,
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an optionally substituted aryl, an optionally substituted cycloalkyl, an op-
tionally substituted heteroaryl or an alicycle thereof, and
R2a, R3g, R*a and R°a
are the same or different and each is a hydrogen, an alkyl, an acyl or an
alkoxycarbonyl;
wherein the optionally substituted straight- or branched carbon chain may have a substituent selected
from the group consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl, alkylamino,
alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyl, haloal-
koxy, nitro, halogen, amino, hydroxy, carboxy, optionally substituted aryl, optionally substituted aryloxy,
optionally substituted cycloalkyl, optionally substituted heteroaryl and an alicycle thereof; and the
aforementioned optionally substituted arylene, optionally substituted cycloalkylene, optionally substituted
heteroarylene, an alicycle thereof, optionally substituted aryl, optionally substituted aryloxy, optionally
substituted cycloalkyl, optionally substituted heteroaryl and an alicycle thereof may have a substituent
selected from the group consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl,
alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloal-
kyl, haloalkoxy, nitro, halogen, amino, hydroxy and carboxy, and a pharmaceutically acceptable salt
thereof;
(39) a 2-amino-1,3-propanediol compound according to the above-mentioned (38), having the formula

CH,OH
|
HN —C —CH,O0H (I-25)
|
CH=CHRu
wherein
Ru is a phenyl substituted by alkyl having 4 to 16 carbon atoms, and a pharmaceutically

acceptable salt thereof;
(40) a 2-amino-1,3-propanediol compound according to the above-mentioned (38) or (39), which is
selected from the group consisting of 2-amino-2-[2-(4-octylphenyl)ethenyl]-1,3-propanediol, 2-amino-2-[2-
(4-decylphenyl)ethenyl]-1,3-propanediol, 2-amino-2-[2-(4-dodecylphenyl)ethenyl]-1,3-propanediol and 2-
amino-2-[2-(4-tetradecylphenyl)ethenyl]-1,3-propanediol, and a pharmaceutically acceptable salt thereof;
(41) a 2-amino-1,3-propanediol compound according to the above-mentioned (1) or (2), having the
formula

CH.OR*a
I
R2aR%aN —C —CH,0R%a (I-26)
l
(CHz)aX(CHz)B8Rv
wherein
Rv is an optionally substituted aryl, an optionally substituted cycloalkyl, an

optionally substituted heteroaryl or an alicycle thereof;

R2a, R3a, R*a and R°a
are the same or different and each is a hydrogen, an alkyl, an acyl or an
alkoxycarbonyl;

X is an oxygen, a sulfur, a sulfinyl, a sulfonyl, -N(R®)-where R® is hydrogen,
alkyl, aralkyl, acyl or alkoxycarbonyl; and

o and 8
are 0 or an integer of 1-20 provided that « + B =5-20, wherein the
optionally substituted aryl, optionally substituted cycloalkyl, optionally sub-
stituted heteroaryl and an alicycle thereof may have a substituent selected
from the group consisting of alkyl, alkoxy, alkenyloxy, alkynyloxy, aral-
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kyloxy, alkylenedioxy, acyl, alkylamino, alkylthio, acylamino, alkoxycar-
bonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyl, haloalkoxy,
nitro, halogen, amino, hydroxy and carboxy, and a pharmaceutically ac-
ceptable salt thereof;

(42) a 2-amino-1,3-propanediol compound according to the above-mentioned (41), having the formula

CH.OH
|
H;N —C —CH.0H (I-27)
|
CH20Rw

wherein

Rw is a phenyl substituted by C4-C16 alkyl, and a pharmaceutically acceptable salt thereof;
(43) a 2-amino-1,3-propanediol compound according to the above-mentioned (41) or (42), which is
selected from the group consisting of 2-amino-2-(4-octylphenoxymethyl)-1,3-propanediol, 2-amino-2-(4-
decylphenoxymethyl)-1,3-propanediol, 2-amino-2-(4-dodecylphenoxymethyl)-1,3-propanediol and 2-ami-
no-2-(4-tetradecylphenoxymethyl)-1,3-propanediol, and a pharmaceutically acceptable salt thereof;
(44) a pharmaceutical composition comprising either one of the above-mentioned compounds (1) through
4);
(45) an immunosuppressant comprising a 2-amino-1,3-propanediol compound of the formula

CH,OR*
|
R2R3N — C —CH,0R?® (1-28)
|
R
wherein
R is an optionally substituted straight- or branched carbon chain which may have,

in the chain, a bond, a hetero atom or a group selected from the group
consisting of a double bond, a triple bond, oxygen, sulfur, sulfinyl, sulfonyl, -N-
(R®)- where R® is hydrogen, alkyl, aralkyl, acyl or alkoxycarbonyl, carbonyl,
optionally substituted arylene, optionally substituted cycloalkylene, optionally
substituted heteroarylene and an alicycle thereof, and which may be substituted,
at the chain end thereof, by a double bond, a triple bond, optionally substituted
aryl, optionally substituted cycloalkyl, optionally substituted heteroaryl or an
alicycle thereof, an optionally substituted aryl, an optionally substituted cycloal-
kyl, an optionally substituted heteroary! or an alicycle thereof, and
R?, R3, R* and R®
are the same or different and each is a hydrogen, an alkyl, an aralkyl, an acyl or
an alkoxycarbonyl, or R* and R®> may be bonded by an alkylene chain which
may be substituted by alkyl, aryl or aralkyl;
wherein the optionally substituted straight- or branched carbon chain may have a substituent selected
from the group consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl, alkylamino,
alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyl, haloal-
koxy, nitro, halogen, amino, hydroxyimino, hydroxy, carboxy, optionally substituted aryl, optionally
substituted aryloxy, optionally substituted cycloalkyl, optionally substituted heteroaryl and an alicycle
thereof; the aforementioned optionally substituted arylene, optionally substituted cycloalkylene, optionally
substituted heteroarylene and an alicycle thereof may have a substituent selected from the group
consisting of alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl, alkylamino, alkylthio, ac-
ylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyl, haloalkoxy, nitro,
halogen, amino, hydroxy and carboxy; and the optionally substituted aryl, optionally substituted aryloxy,
optionally substituted cycloalkyl, optionally substituted heteroaryl and an alicycle thereof may have a
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substituent selected from the group consisting of alkyl, alkoxy, alkenyloxy, alkynyloxy, aralkyloxy,
alkylenedioxy, acyl, alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy,
alkylcarbamoyl, haloalkyl, haloalkoxy, nitro, halogen, amino, hydroxy and carboxy, and a pharmaceuti-
cally acceptable salt thereof;

(46) an immunosuppressant comprising a 2-amino-1,3-propanediol compound or a pharmaceutically
acceptable salt thereof according to either one of the aforementioned (1) through (43);

(47) a pharmaceutical agent according to the aforementioned (45) or (46), wherein the immunosuppres-
sant is an agent for suppressing rejection;

(48) a pharmaceutical agent according to the aforementioned (45) or (46), wherein the immunosuppres-
sant is an agent for the prevention and treatment of autoimmune diseases; and

(49) a pharmaceutical agent according to the aforementioned (48), wherein the agent for the prevention
and treatment of autoimmune diseases is an agent for the prevention and treatment of rheumatism.

The groups represented by respective symbols in the present specification are explained in the
following.

The carbon chain at R, R', R'a or Rt is a straight- or branched carbon chain having 1 to 30 carbon
atoms and is exemplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl,
tert-pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl,
heptadecyl, octadecyl, nonadecyl, icosyl, henicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl,
heptacosyl, octacosyl, nonacosyl and triacontyl.

The arylene at R, R' or Rt is exemplified by phenylene and naphthylene, with preference given to
phenylene.

The cycloalkylene at R, R', R'a or Rt is that having 3 to 10 carbon atoms and is exemplified by
cyclopropylene, cyclobutylene, cyclopentylene, cyclohexylene, cycloheptylene, cyclooctylene,
cyclononylene and cyclodecylene, with preference given to cyclohexylene.

The heteroarylene at R, R' or Rt is a 5- or 6-membered heteroarylene optionally having, in the ring, 1 or
2 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom and is exemplified by thiophen-
(2,4-, 2,5- or 3,4-)ylene, furan-(2,4-, 2,5- or 3,4-)ylene, pyrrol-(1,3-, 2,4-, 2,5- or 3,4-)ylene, imidazol-(1,4-,
2,4- or 2,5-)ylene, thiazol-(2,4- or 2,5-)ylene, isothiazol-(3,4- or 3,5-)ylene, oxazol-(2,4- or 2,5-)ylene,
isoxazol-(3,4- or 3,5-)ylene, pyridin-(2,4-, 2,5-, 2,6- or 3,5-)ylene, pyrimidin-(2,4- or 2,5-)ylene, pyrazin-2,5-
ylene, pyridazin-(3,5- or 3,6-)ylene and pyran-(2,4-, 2,5- or 2,6-)ylene, with preference given to thiophen-2,5-
ylene and pyridin-2,5-ylene.

The alicycle of the aforementioned heteroarylene at R, R' or Rt is the aforementioned heteroarylene
when saturated and is exemplified by pyrrolidine-(1,3-, 2,4-, 2,5- or 3,4-)ylene, piperidine-(1,4-, 2,4-, 2,5-,
2,6- or 3,5-)ylene, piperazine-1,4-ylene,morpholine-2,4 or 3,4-ylene and thiomorpholine-2,4 or 3,4-ylene.

The aryl at R, R', Rt or Rv is exemplified by phenyl and naphthyl, with preference given to phenyl.

The cycloalkyl at R, R', R'a, R'b, Rp, Rt or Rv is cycloalkyl having 3 to 10 carbon atoms and includes,
for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and
cyclodecyl, with preference given to cyclohexyl.

The heteroaryl at R, R', Rp, Rt or Rv is a 5- or 6-membered heteroaryl optionally having, in the ring, 1
to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom and includes, for example,
monocyclic heteroaryl such as thienyl(2-thienyl, 3-thienyl), furyl(2-furyl, 3-furyl), pyrrolyl (1-pyrrolyl, 2-
pyrrolyl, 3-pyrrolyl), imidazolyl(2-imidazolyl, 4-imidazolyl), pyrazolyl(3-pyrazolyl, 4-pyrazolyl), triazolyl,
tetrazolyl, thiazolyl(2-thiazolyl, 4-thiazolyl), isothiazolyl(3-isothiazolyl, 4-isothiazolyl), oxazolyl(2-oxazolyl, 4-
oxazolyl), isooxazolyl(3-isooxazolyl, 4-isooxazolyl), pyridyl(2-pyridyl, 3-pyridyl, 4-pyridyl), pyrazinyl,
pyrimidinyl(2-pyrimidinyl, 4-pyrimidinyl), pyridazinyl(3-pyridazinyl, 4-pyridazinyl) or pyranyl(2-pyranyl, 3-
pyranyl, 4-pyranyl), and bicyclic heteroaryl such as indolyl(2-indolyl, 3-indolyl), quinolyl(2-quinolyl, 3-
quinolyl), isoquinolyl(1-isoquinolyl, 3-isoquinolyl), benzofuranyl(2-benzofuranyl, 3-benzofuranyl),
benzothienyl(2-benzothienyl, 3-benzothienyl), 1H-benzimidazol-2-yl or chromenyl(2-chromenyl, 3-chromenyl,
4-chromenyl).

The alicycle of the aforementioned heteroaryl at R, R', Rt or Rv is the above-mentioned monocyclic
heteroaryl when saturated and includes, for example, pyrrolidinyl(1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyr-
rolidinyl), piperidyl(2-piperidyl, 3-piperidyl, 4-piperidyl), piperidino, piperazinyl, morpholinyl and thiomor-
pholinyl.

The heterocycle at Rp means an alicycle of heteroaryl.

The alkyl at R'b or Rr is a straight- or branched chain alkyl having 1 to 30 carbon atoms and is
exemplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl, tert-pentyl, hexyl,
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl,
octadecyl, nonadecyl, icosyl, henicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl,
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octacosyl, nonacosyl and triacontyl.

The straight- or branched chain alkyl having 12 to 22 carbon atoms at Ra and the straight- or branched
chain alkyl having 13 to 20 carbon atoms at Rb or Rc are the above-mentioned alkyl having the specified
numbers of carbon atoms.

The alkenyl at R'b is a straight- or branched chain alkenyl having 2 to 30 carbon atoms and includes,
for example, ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, pentenyl, isopentenyl, hexenyl, heptenyl,
octenyl, nonenyl, decenyl, undecenyl, dodecenyl!, tridecenyl, tetradecenyl, pentadecenyl, hexadecenyl,
heptadecenyl, octadecenyl, nonadecenyl, icosenyl, henicosenyl, docosenyl, tricosenyl, tetracosenyl, pen-
tacosenyl, hexacosenyl, heptacosenyl, octacosenyl, nonacosenyl and triacontenyl.

The alkynyl at R'b is a straight- or branched chain alkynyl having 2 to 30 carbon atoms and includes,
for example, ethynyl, propynyl, isopropynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl,
undecynyl, dodecynyl, tridecynyl, tetradecynyl, pentadecynyl, hexadecynyl, heptadecynyl, octadecynyl,
nonadecynyl, icosynyl, henicosynyl, docosynyl, tricosynyl, tetracosynyl, pentacosynyl, hexacosynyl, hep-
tacosynyl, octacosynyl, nonacosynyl and triacontynyl.

The phenylalkyl at Rd, Re, Rf, Rg, Ri, Rk or Rs is that where the alkyl moiety is a straight- or branched
chain alkyl having 1 to 30 carbon atoms and includes, for example, benzyl, 1-phenylethyl, 2-phenylethyl, 1-
phenylpropyl, 2-phenylpropyl, 3-phenylpropyl, 4-phenylbutyl, 5-phenylpentyl, 6-phenylhexyl, 7-phenylheptyl,
8-phenyloctyl, 9-phenylnonyl, 10-phenyldecyl, 11-phenylundecyl, 12-phenyldodecyl, 13-phenyltridecyl, 14-
phenyltetradecyl, 15-phenylpentadecyl, 16-phenylhexadecyl, 17-phenylheptadecyl, 18-phenyloctadecyl, 19-
phenylnonadecyl, 20-phenylicosyl, 21-phenylhenicosyl, 22-phenyldocosyl, 23-phenyltricosyl, 24-phenyl-
tetracosyl, 25-phenylpentacosyl, 26-phenylhexacosyl, 27-phenylheptacosyl, 28-phenyloctacosyl, 29-phenyl-
nonacosyl and 30-phenyltriacontyl.

The phenylalkyl at Re, Rf, Rg or Rh where the alkyl moiety has 6 to 20 carbon atoms and that at Rj or
Rl where the alkyl moiety has 2 to 6 carbon atoms are the above-mentioned phenylalkyl having the
specified numbers of carbon atoms.

The phenylalkoxyalkyl at Rh where the alkyl moiety and alkoxy moiety have 6 to 20 carbon atoms in
total is exemplified by 5-phenylmethyloxypentyl, 6-phenylmethyloxyhexyl, 7-phenylmethyloxyheptyl, 8-
phenylmethyloxyoctyl, 9-phenylmethyloxynonyl, 10-phenylmethyloxydecyl!, 12-phenylmethyloxydodecyl, 14-
phenylmethyloxytetradecyl, 16-phenylmethyloxyhexadecy!, 18-phenylmethyloxyoctadecyl, 2-(8-phenyloc-
tyloxy)ethyl, 3-(8-phenyloctyloxy)propyl, 4-(8-phenyloctyloxy)butyl, 5-(8-phenyloctyloxy)pentyl, 6-(8-
phenyloctyloxy)hexyl and 7-(8-phenyloctyloxy)heptyl.

The phenoxyalkyl at Rh where the alkyl moiety has 6 to 20 carbon atoms is exemplified by 6-
phenoxyhexyl, 7-phenoxyheptyl, 8-phenoxyoctyl, 9-phenoxynonyl, 10-phenoxydecyl, 11-phenoxyundecyl,
12-phenoxydodecyl, 13-phenoxytridecyl, 14-phenoxytetradecyl, 15-phenoxypentadecyl, 16-phenoxyhex-
adecyl, 17-phenoxyheptadecyl, 18-phenoxyoctadecyl, 19-phenoxynonadecyl and 20-phenoxyicosy!.

The phenoxyalkoxyalkyl at Rh where the alkyl moiety and alkoxy moiety have 6 to 20 carbon atoms in
total is exemplified by 5-(2-phenoxyethyloxy)pentyl, 6-(2-phenoxyethyloxy)hexyl, 7-(2-phenoxyethyloxy)-
heptyl, 8-(2-phenoxyethyloxy)octyl, 5-(3-phenoxypropyloxy)pentyl, 6-(3-phenoxypropyloxy)hexyl, 7-(3-
phenoxypropyloxy)heptyl, 8-(3-phenoxypropyloxy)octyl, 5-(4-phenoxybutyloxy)pentyl, 6-(4-phenox-
ybutyloxy)hexyl, 7-(4-phenoxybutyloxy)heptyl, 8-(4-phenoxybutyloxy)octyl, 5-(6-phenoxyhexyloxy)pentyl, 6-
(6-phenoxyhexyloxy)hexyl, 7-(6-phenoxyhexyloxy)heptyl and 8-(6-phenoxyhexyloxy)octyl.

The cycloalkylalkyl at Rd, Re, Rf or Rg is that where the alkyl moiety is a straight- or branched chain
alky! having 1 to 30 carbon atoms and the cycloalkyl moiety is a cycloalkyl having 3 to 10 carbon atoms,
and is exemplified by cyclohexylmethyl, 1-cyclohexylethyl, 2-cyclohexylethyl, 1-cyclohexylpropyl, 2-
cyclohexylpropyl, 3-cyclohexylpropyl, 4-cyclohexylbutyl, 5-cyclohexylpentyl, 6-cyclohexylhexyl, 7-cyclohex-
ylheptyl, 8-cyclohexyloctyl, 9-cyclohexylnonyl, 10-cyclohexyldecyl, 11-cyclohexylundecyl, 12-cyclohexyl-
dodecyl, 13-cyclohexyltridecyl, 14-cyclohexyltetradecyl, 15-cyclohexylpentadecyl, 16-cyclohexylhexadecyl,
17-cyclohexylheptadecyl, 18-cyclohexyloctadecyl, 19-cyclohexylnonadecy!, 20-cyclohexylicosyl, 21-
cyclohexylhenicosyl, 22-cyclohexyldocosyl, 23-cyclohexyltricosyl, 24-cyclohexyltetracosyl, 25-cyclohexyl-
pentacosyl, 26-cyclohexylhexacosyl, 27-cyclohexylheptacosyl, 28-cyclohexyloctacosyl, 29-cyclohexyl-
nonacosyl and 30-cyclohexyltriacontyl.

The cycloalkylalkyl at Re, Rf or Rg where the alkyl moiety has 6 to 20 carbon atoms is the above-
mentioned cycloalkylalkyl having the specified numbers of carbon atoms.

The alkyl-substituted cycloalkylalkyl at Rm where the alkyl moiety has 6 to 20 carbon atoms is
exemplified by 3-(4-heptylcyclohexyl)propyl,4-(4-butylcyclohexyl)butyl, 2-(4-octylcyclohexyl)ethyl, 2-(4-non-
ylcyclohexyl)ethyl and 2-(4-dodecylcyclohexyl)ethyl.

The heteroarylalky! at Rd, Re, Rf or Rg is that where the alkyl moiety is a straight- or branched chain
alky! having 1 to 30 carbon atoms and is exemplified by thienylalkyl and pyridylalkyl such as (thienyl or
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pyridyl)methyl, 1-(thienyl or pyridyl)ethyl, 2-(thienyl or pyridyl)ethyl, 1-(thienyl or pyridyl)propyl, 2-(thienyl or
pyridyl)propyl, 3-(thienyl or pyridyl)propyl, 4-(thienyl or pyridyl)outyl, 5-(thienyl or pyridyl)pentyl, 6-(thienyl
or pyridyl)hexyl, 7-(thienyl or pyridyl)heptyl, 8-(thienyl or pyridyl)octyl, 9-(thienyl or pyridyl)nonyl, 10-(thienyl
or pyridyl)decyl, 11-(thienyl or pyridyl)undecyl, 12-(thienyl or pyridyl)dodecyl, 13-(thienyl or pyridyltridecyl,
14-(thienyl or pyridyltetradecyl, 15-(thienyl or pyridyl)pentadecyl, 16-(thienyl or pyridyl)hexadecyl, 17-
(thienyl or pyridyl)heptadecyl, 18-(thienyl or pyridyl)-octadecyl, 19-(thienyl or pyridyl)nonadecyl, 20-(thienyl
or pyridyl)icosyl, 21-(thienyl or pyridyl)henicosyl, 22-(thienyl or pyridyl)docosyl, 23-(thienyl or pyridyl)-
tricosyl, 24-(thieny! or pyridyl)tetracosyl, 25-(thienyl or pyridyl)pentacosyl, 26-(thienyl or pyridyl)hexacosyl,
27-(thienyl or pyridyl)-heptacosyl, 28-(thienyl or pyridyl)octacosyl, 29-(thienyl or pyridyl)nonacosyl and 30-
(thienyl or pyridyl)triacontyl.

The heteroarylalkyl at Re, Rf or Rg where the alkyl moiety has 6 to 20 carbon atoms is the above-
mentioned heteroarylalkyl having the specified numbers of carbon atoms.

The alkyl-substituted thienylalkyl at Ro where the alkyl moiety has 6 to 20 carbon atoms in total is
exemplified by 2-(5-octyl-2-thienyl)ethyl, 2-(5-nonyl-2-thienyl)ethyl, 2-(5-decyl-2-thienyl)ethyl and 2-(5-
dodecyl-2-thienyl)ethyl.

The thienylalkyl at Ro where the alkyl moiety has 6 to 20 carbon atoms is thienylalkyl from among the
above-mentioned heteroarylalkyls. Preferred is 13-(2-thienyl)tridecyl.

The alkyl-substituted pyridylalkyl at Ro where the alkyl moiety has 6 to 20 carbon atoms in total is
exemplified by 2-(5-octyl-2-pyridyl)ethyl, 2-(5-decyl-2-pyridyl)ethyl, 2-(2-octyl-5-pyridyl)ethyl and 2-(2-decyl-
5-pyridyl)ethyl.

The pyridylalkyl at Ro where the alkyl moiety has 6 to 20 carbon atoms is pyridylalkyl from among the
above-mentioned heteroarylalkyls. Preferred are 13-(2-pyridyl)tridecyl and 13-(3-pyridyl)tridecyl.

The heterocyclic alkyl at Rd, Re, Rf or Rg where the alkyl moiety is a straight- or branched chain alky!
having 1 to 30 carbon atoms and heterocyclic means an alicycle of heteroaryl, is exemplified by 4-
piperidylmethyl, 1-(4-piperidyl)ethyl, 2-(4-piperidyl)ethyl, 1-(4-piperidyl)propyl, 2-(4-piperidyl)propyl, 3-(4-
piperidyl)propyl, 4-(4-piperidyl)butyl, 5-(4-piperidyl)-pentyl, 6-(4-piperidyl)hexyl, 7-(4-piperidyl)heptyl, 8-(4-
piperidyl)octyl, 9-(4-piperidyl)nonyl, 10-(4-piperidyl)decyl, 11-(4-piperidyl)undecyl, 12-(4-piperidyl)dodecyl,
13-(4-piperidyl)tridecyl, 14-(4-piperidyl)tetradecyl, 15-(4-piperidyl)-pentadecyl, 16-(4-piperidyl)hexadecyl, 17-
(4-piperidyl)-heptadecyl, 18-(4-piperidyl)octadecyl, 19-(4-piperidyl)-nonadecyl, 20-(4-piperidyl)icosyl, 21-(4-
piperidyl)-henicosyl, 22-(4-piperidyl)docosyl, 23-(4-piperidyl)tricosyl, 24-(4-piperidyl)tetracosyl, 25-(4-
piperidyl)pentacosyl, 26-(4-piperidyl)hexacosyl, 27-(4-piperidyl)heptacosyl, 28-(4-piperidyl)octacosyl, 29-(4-
piperidyl)nonacosyl and 30-(4-piperidyl)triacontyl.

The heterocyclic alkyl at Re, Rf or Rg where the alkyl moiety has 6 to 20 carbon atoms is the above-
mentioned heterocyclic alkyl having the specified numbers of carbon atoms.

The 1-alkyl-substituted piperidin-4-ylalkyl at Rn where the alkyl moiety has 6 to 20 carbon atoms in total
is, for example, 2-(1-octylpiperidin-4-yl)ethyl and 2-(1-dodecylpiperidin-4-yl)-ethyl.

The alkyl as a substitutent at R, R'b, Rd, Rm, Rn, Ro or Rv is a straight- or branched chain alkyl having
1 to 20 carbon atoms and is exemplified by methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl,
decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl and
icosyl.

The straight- or branched chain alkyl having 6 to 20 carbon atoms as a substituent at Re or Rf, the
straight- or branched chain alkyl having 6 to 14 carbon atoms as a substituent at Rg, Ri, Rj or Rs, the alkyl
having 6 to 18 carbon atoms as a substituent at Rp or Rq and the alky! having 4 to 16 carbon atoms as a
substituent at Ru or Rw are the above-mentioned alkyls having the specified numbers of carbon atoms.

The alkoxy as a substituent at R, R, R'a, R'b, Ra, Rd, Re, Rf, Rt or Rv is a straight- or branched chain
alkoxy having 1 to 20 carbon atoms and is exemplified by methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, isopentyloxy, tert-pentyloxy, hexyloxy, heptyloxy, octyloxy,
nonyloxy, decyloxy, undecyloxy, dodecyloxy, tridecyloxy, tetradecyloxy, pentadecyloxy, hexadecyloxy,
heptadecyloxy, octadecyloxy, nonadecyloxy and icosyloxy.

The straight- or branched chain alkoxy having 6 to 20 carbon atoms as a substituent at Re or Rf and
the straight- or branched chain alkoxy having 6 to 14 carbon atoms as a substituent at Rg, Ri, Rj or Rs are
the above-mentioned alkoxys having the specified numbers of carbon atoms.

The alkenyloxy as a substituent at R, R', R'a, R'b, Ra, Rd, Re, Ri, Rt or Rv is that where the alkenyl
moiety is a straight- or branched chain alkenyl having 2 to 20 carbon atoms and is exemplified by vinyloxy,
propenyloxy, isopropenyloxy, butenyloxy, isobutenyloxy, pentenyloxy, isopentenyloxy, hexenyloxy, hep-
tenyloxy, octenyloxy, nonenyloxy, decenyloxy, undecenyloxy, dodecenyloxy, tridecenyloxy,
tetradecenyloxy, pentadecenyloxy, hexadecenyloxy, heptadecenyloxy, octadecenyloxy, nonadecenyloxy
and icosenyloxy.
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The straight- or branched chain alkenyloxy having 6 to 20 carbon atoms as a substituent at Re or Rf
and the straight- or branched chain alkenyloxy having 6 to 14 carbon atoms as a substituent at Rg, Ri, Rj or
Rs are the above-mentioned alkenyloxys having the specified numbers of carbon atoms.

The alkynyloxy as a substituent at R, R', R'a, R'b, Ra, Rd, Re, Ri, Rt or Rv is that where the alkynyl
moiety is a straight- or branched chain alkynyl having 2 to 20 carbon atoms and is exemplified by
ethynyloxy, propynyloxy, butynyloxy, pentynyloxy, hexynyloxy, heptynyloxy, octynyloxy, nonynyloxy, de-
cynyloxy, undecynyloxy, dodecynyloxy, tridecynyloxy, tetradecynyloxy, pentadecynyloxy, hexadecynyloxy,
heptadecynyloxy, octadecynyloxy, nonadecynyloxy and icosynyloxy.

The aralkyloxy as a substituent at R, R', R'a, R'b, Ra, Rd, Re, Rf, Rt or Rv is that wherein the aralkyl is
that where the alkyl moiety is a straight- or branched chain alkyl having 1 to 20 carbon atoms and the
aralkyloxy is exemplified by phenylalkoxy such as benzyloxy, 2-phenethyloxy, 1-phenylethyloxy, 1-phenyl-
propyloxy, 2-phenylpropyloxy, 3-phenylpropyloxy, 4-phenylbutyloxy, 5-phenylpentyloxy, 6-phenylhexyloxy,
7-phenylheptyloxy, 8-phenyloctyloxy, 9-phenylnonyloxy, 10-phenyldecyloxy, 11-phenylundecyloxy, 12-
phenyldodecyloxy 13-phenyltridecyloxy or 14-phenyltetradecyloxy, and naphthylalkoxy such as naphthyl-
methyl or 2-naphthylethyl, with preference given to phenylalkoxy.

The phenylalkoxy as a substituent at Re, Rf, Rg or Rk is phenylalkoxy of the aforementioned aralkyloxy.

The phenylalkoxy as a substituent at Rl where the alkoxy moiety has 2 to 8 carbon atoms is
phenylalkoxy of the aforementioned aralkyloxy, having the specified numbers of carbon atoms.

The alkylenedioxy as a substituent at R, R', R'a, Rd, Rt or Rv is alkylenedioxy where the alkylene
moiety is a straight- or branched chain alkylene having 1 to 20 carbon atoms and is exemplified by

methylenedioxy, ethylenedioxy, propylenedioxy, trimethylenedioxy, butylenedioxy, 1,2-
dimethylethylenedioxy, pentamethylenedioxy, hexamethylenedioxy, heptamethylenedioxy, oc-
tamethylenedioxy, nonamethylenedioxy, decamethylenedioxy, undecamethylenedioxy,

dodecamethylenedioxy, tridecamethylenedioxy, tetradecamethylenedioxy, pentadecamethylenedioxy, hex-
adecamethylenedioxy, heptadecamethylenedioxy, octadecamethylenedioxy, nonadecamethylenedioxy and
icosamethylenedioxy, with preference given to methylenedioxy and ethylenedioxy.

The acyl as a substituent at R, R', R'a, R'b, Ra, Rd, Re, Rf, Rt or Rv is optionally substituted alkanoy!
or aroyl, in which alkanoyl is a straight- or branched chain alkanoy! having 1 to 20 carbon atoms, and is
exemplified by formyl, acetyl, propionyl, butyryl, isobutyryl, pentanoyl, hexanoyl, heptanoyl, octanoyl,
nonanoyl!, decanoyl, undecanoyl, dodecanoyl, tridecanoyl, tetradecanoyl, pentadecanoy!, hexadecanoyl,
heptadecanoyl, octadecanoyl, nonadecanoy! and icosanoyl, where alkanoyl may be substituted by phenyl.
Examples of the alkanoyl optionally substituted by phenyl include phenylacetyl and phenylpropionyl.
Examples of aroyl include benzoyl.

The alkylamino as a substituent at R, R', R'a, R'b, Ra, Rd, Re, Rf, Rt or Rv is that where the alkyl
moiety is a straight- or branched chain alkyl having 1 to 20 carbon atoms, and is exemplified by
methylamino, ethylamino, propylamino, isopropylamino, butylamino, isobutylamino, sec-butylamino, tert-
butylamino, pentylamino, isopentylamino, tert-pentylamino, hexylamino, heptylamino, octylamino, non-
ylamino, decylamino, undecylamino, dodecylamino, tridecylamino, tetradecylamino, pentadecylamino, hex-
adecylamino, heptadecylamino, octadecylamino, nonadecylamino and icosylamino.

The alkylthio as a substituent at R, R, R'a, R'b, Ra, Rd, Re, Rf, Rt or Rv is that where the alkyl moiety
is a straight- or branched chain alkyl having 1 to 20 carbon atoms, and is exemplified by methylthio,
ethylthio, propylthio, isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-butylthio, pentylthio, isopentyl-
thio, tert-pentylthio, hexylthio, heptylthio, octylthio, nonylthio, decylthio, undecylthio, dodecylthio, tridecyl-
thio, tetradecylthio, pentadecylthio, hexadecylthio, heptadecyithio, octadecylthio, nonadecylthio and icosyl-
thio.

The acylamino as a substituent at R, R', R'a, R'b, Ra, Rd, Re, Rf, Rt or Rv is that where the acyl
moiety is a straight- or branched chain alkanoyl having 1 to 20 carbon atoms, and is exemplified by
formylamino, acetylamino, propionylamino, butyrylamino, isobutyrylamino, pentanoylamino, pivaloylamino,
hexanoylamino, heptanoylamino, octanoylamino, nonanoylamino, decanoylamino, undecanoylamino,
dodecanoylamino, tridecanoylamino, tetradecanoylamino, pentadecanoylamino, hexadecanoylamino, hep-
tadecanoylamino, octadecanoylamino, nonadecanoylamino and icosanoylamino.

The alkoxycarbonyl as a substituent at R, R', R'a, R'b, Ra, Rd, Re, Rf, Rt or Rv is that where the
alkoxy moiety is an optionally substituted straight- or branched chain alkoxy having 1 to 20 carbon atoms,
and is exemplified by methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycar-
bonyl, isobutoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl, isopentyloxycarbonyl, tert-pentyloxycar-
bonyl, hexyloxycarbonyl, heptyloxycarbonyl, octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyl, un-
decyloxycarbonyl, dodecyloxycarbonyl, tridecyloxycarbonyl, tetradecyloxycarbonyl, pentadecyloxycarbonyl,
hexadecyloxycarbonyl, heptadecyloxycarbonyl, octadecyloxycarbonyl, nonadecyloxycarbonyl and icosylox-
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ycarbonyl, which may be substituted by phenyl. Examples thereof include benzyloxycarbonyl.

The alkoxycarbonylamino as a substituent at R, R', R'a, R'b, Ra, Rd, Re, Rf, Rt or Rv is that where the
alkoxy moiety is an optionally substituted straight- or branched chain alkoxy having 1 to 20 carbon atoms,
and is exemplified by methoxycarbonylamino, ethoxycarbonylamino, propoxycarbonylamino, isoproporycar-
bonylamino, butoxycarbonylamino, isobutoxycarbonylamino, tert-butoxycarbonylamino, pentyloxycar-
bonylamino, isopentyloxycarbonylamino, tert-pentyloxycarbonylamino, hexyloxycarbonylamino, heptylox-
ycarbonylamino, octyloxycarbonylamino, nonyloxycarbonylamino, decyloxycarbonylamino, undecyloxycar-
bonylamino, dodecyloxycarbonylamino, tridecyloxycarbonylamino, tetradecyloxycarbonylamino, pen-
tadecyloxycarbonylamino, hexadecyloxycarbonylamino, heptadecyloxycarbonylamino, octadecyloxycar-
bonylamino, nonadecyloxycarbonylamino and icosyloxycarbonylamino, which may be substituted by phenyl.
Examples thereof include benzyloxycarbonylamino.

The acyloxy as a substituent at R, R', R'a, R'b, Ra, Rd, Re, Rf, Rt or Rv is that where the acyl moiety
is a straight- or branched chain alkanoy! having 2 to 20 carbon atoms, and is exemplified by acetoxy,
propionyloxy, butyryloxy, isobutyryloxy, pivaloyloxy, pentanoyloxy, hexanoyloxy, heptanoyloxy, octanoyloxy,
nonanoyloxy, decanoyloxy, undecanoyloxy, dodecanoyloxy, tridecanoyloxy, tetradecanoyloxy, pen-
tadecanoyloxy, hexadecanoyloxy, heptadecanoyloxy, octadecanoyloxy, nonadecanoyloxy and icosanoyloxy.

The alkylcarbamoyl as a substituent at R, R', R'a, R'b, Ra, Rd, Re, Rf, Rt or Rv is that where the alky!
moiety is a straight- or branched chain alkyl having 1 to 20 carbon atoms, and is exemplified by
methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl, butylcarbamoyl, pentylcarbamoyl, hexylcarbamoyl,
heptylcarbamoyl, octylcarbamoyl, nonylcarbamoyl, decylcarbamoyl, undecylcarbamoyl, dodecylcarbamoyl,
tridecylcarbamoyl, tetradecylcarbamoyl!, pentadecylcarbamoyl, hexadecylcarbamoyl, heptadecylcarbamoyl,
octadecylcarbamoyl, nonadecylcarbamoyl and icosylcarbamoyl.

The haloalkyl as a substituent at R, R', R'a, R'b, Rd, Rt or Rv is that where the alkyl moiety is a
straight- or branched chain alkyl having 1 to 20 carbon atoms, and is exemplified by fluoromethyl,
trifluoromethyl, chloromethyl, 2,2 ,2-trifluoroethyl, perfluoroethyl, 3-chloropropy!, 3-fluoropropyl, 4-chlorobutyl,
4-fluorobutyl, 5-chloropentyl, 6-chlorohexyl, 6-fluorohexyl, 7-chloroheptyl, 7-fluoroheptyl, 8-fluorooctyl, 9-
fluorononyl, 10-fluorodecyl, 11-fluoroundecyl, 12-fluorododecyl, 13-fluorotridecyl, 14-fluorotetradecyl, 15-
fluoropentadecyl, 16-fluorohexadecyl, 17-fluoroheptadecyl, 18-fluorooctadecyl, 19-fluorononadecy!l and 20-
fluoroicosyl.

The haloalkoxy as a substituent at R, R', Rd, Rt or Rv has 1 to 20 carbon atoms, and is exemplified by
chloromethoxy, bromomethoxy, fluoromethoxy, dichloromethoxy, dibromomethoxy, difluoromethoxy, 2-
chloroethoxy, 2-fluoroethoxy, 2,2,2-trifluoroethoxy, 3-chloropropoxy, 3-fluoropropoxy, 2,2,3,3-
tetrafluoropropoxy, 4-chlorobutoxy, 4-fluorobutoxy, 5-chloropentyloxy, 5-fluoropentyloxy, 6-chlorohexyloxy,
6-fluorohexyloxy,  7-chloroheptyloxy,  7-fluoroheptyloxy,  8-fluorooctyloxy,  9-fluorononyloxy, 10-
fluorodecyloxy, 11-fluoroundecyloxy, 12-fluorododecyloxy, 13-fluorotridecyloxy, 14-fluorotetradecyloxy, 15-
fluoropentadecyloxy, 16-fluorohexadecyloxy, 17-fluoroheptadecyloxy, 18-fluorooctadecyloxy, 19-
fluorononadecyloxy and 20-fluoroicosyloxy.

The halogen as a substituent at R, R', R'a, R'b, Ra, Rb, Rc, Rd, Re, Rf, Rg, Ri, Rj, Rs, Rt or Rv is
exemplified by fluorine, chlorine, bromine and iodine.

The aryl as a substituent at R, R' or Rt is exemplified by phenyl and naphthyl, with preference given to
phenyl.

The aryloxy as a substituent at R, R' or Rt is exemplified by phenoxy and naphthyloxy, with preference
given to phenoxy.

The cycloalkyl as a substituent at R, R', R'a, R'b or Rt is that having 3 to 10 carbon atoms and is
exemplified by cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and
cyclodecyl, with preference given to cyclohexyl.

The heteroaryl as a substituent at R, R or Rt is a 5- or 6-membered heteroaryl optionally having, in the
ring, 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom and includes, for
example, monocyclic heteroaryl such as thienyl(2-thienyl, 3-thienyl), furyl(2-furyl, 3-furyl), pyrrolyl(1-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl), imidazolyl(2-imidazolyl, 4-imidazolyl etc.), pyrazolyl(3-pyrazolyl, 4-pyrazolyl etc.),
triazolyl, tetrazolyl, thiazolyl(2-thiazolyl, 4-thiazolyl), isothiazolyl(3-isothiazolyl, 4-isothiazolyl), oxazolyl(2-
oxazolyl, 4-oxazolyl), isoxazolyl(3-isooxazolyl, 4-isooxazolyl), pyridyl(2-pyridyl, 3-pyridyl, 4-pyridyl),
pyrazinyl, pyrimidinyl(2-pyrimidinyl, 4-pyrimidinyl), pyridazinyl(3-pyridazinyl, 4-pyridazinyl) and pyranyl(2-
pyranyl, 3-pyranyl, 4-pyranyl), and bicyclic heteroaryl such as indolyl(2-indolyl, 3-indoly]), quinolyl(2-
quinolyl, 3-quinolyl), isoquinolyl(1-isoquinolyl, 3-isoquinolyl), benzofuranyl(2-benzofuranyl, 3-benzofuranyl),
benzothienyl(2-benzothienyl, 3-benzothienyl), 1H-benzimidazol-2-yl or chromenyl(2-chromenyl, 3-chromenyl,
4-chromenyl).
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The alicycle of the aforementioned heteroaryl as a substituent at R, R' or Rt is the above-mentioned
monocyclic heteroaryl when saturated such as pyrrolidinyl(1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl),
piperidyl(2-piperidy], 3-piperidyl, 4-piperidyl), piperidino, piperazinyl, morpholinyl or thiomorpholinyl.

The carbon chain as a substituent at R'a is a straight- or branched carbon chain having 1 to 30 carbon
atoms such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl, tert-pentyl, hexyl,
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl,
octadecyl, nonadecyl, icosyl, henicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl,
octacosyl, nonacosyl! or triacontyl.

The alkenyl as a substituent at R'b is a straight- or branched chain alkenyl having 2 to 20 carbon atoms
such as ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, pentenyl, isopentenyl, hexenyl, heptenyl,
octenyl, nonenyl, decenyl, undecenyl, dodecenyl, tridecenyl, tetradecenyl, pentadecenyl, hexadecenyl,
heptadecenyl, octadeceny], nonadecenyl or icosenyl.

The alkynyl as a substituent at R'b is a straight- or branched chain alkynyl having 2 to 20 carbon atoms
such as ethynyl, propynyl, isopropynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl,
undecynyl, dodecynyl, tridecynyl, tetradecynyl, pentadecynyl, hexadecynyl, heptadecyny!, octadecynyl,
nonadecynyl or icosynyl.

The haloaralkyloxy as a substituent at Rd is that including aralkyl where the alkyl moiety is a straight- or
branched chain alkyl having 1 to 20 carbon atoms, and is exemplified by halophenylalkoxy such as 4-
fluorobenzyloxy, 2-(4-fluorophenyl)-ethyloxy, 1-(4-fluorophenyl)ethyloxy, 1-(4-fluorophenyl)-propyloxy, 2-(4-
fluorophenyl)propyloxy, 3-(4-fluorophenyl)-propyloxy, 4-(4-fluorophenyl)butyloxy, 5-(4-fluorophenyl)-pen-
tyloxy, 6-(4-fluorophenyl)hexyloxy, 7-(4-fluorophenyl)-heptyloxy, 8-(4-fluorophenyl)octyloxy, 9-(4-
fluorophenyl)-nonyloxy, 10-(4-fluorophenyl)decyloxy, 11-(4-fluorophenyl)-undecyloxy, 12-(4-fluorophenyl)-
dodecyloxy, 13-(4-fluorophenyl)-tridecyloxy or 14-(4-fluorophenyl)tetradecyloxy, and halonaphthylalkoxy
such as (7-fluoro-2-naphthyl)methyloxy or 2-(7-fluoro-2-naphthyl)ethyloxy, with preference given to
halophenylalkoxy.

The halophenylalkoxy as a substituent at Re, Rf, Rg or Rk is that of the aforementioned haloaralkyloxy.

The halophenylalkoxy as a substituent at Rl, where the alkoxy moiety has 2 to 8 carbon atoms, is
halophenylalkoxy of the aforementioned haloaralkyloxy, having the specified numbers of carbon atoms.

The aralkyloxyalkyl as a substituent at Rd is that where the alkyl moiety and the alkyl moiety of the
aralkyl are straight- or branched chain alkyls having 1 to 20 carbon atoms and have 2 to 20 carbon atoms in
total, and is exemplified by phenylalkoxyalkyl such as phenylmethyloxymethyl, 2-phenylethyloxymethyl, 3-
phenylpropyloxymethyl, 4-phenylbutyloxymethyl, 5-phenylpentyloxymethyl, 6-phenylhexyloxymethyl, 7-
phenylheptyloxymethyl, 8-phenyloctyloxymethyl, 9-phenylnonyloxymethyl, 10-phenyldecyloxymethyl, 12-
phenyldodecyloxymethyl, 14-phenyltetradecyloxymethyl, 16-phenylhexadecyloxymethyl or 18-phenyloc-
tadecyloxymethyl, and naphthylalkoxyalkyl such as 4-(2-naphthyl)butyloxymethyl, 5-(2-naphthyl)-
pentyloxymethyl or 6-(2-naphthyl)hexyloxymethyl, with preference given to phenylalkoxyalkyl.

The phenylalkoxyalkyl as a substituent at Re, Rf, Rg or Rk is that of the aforementioned aralkyloxyalkyl.

The phenylalkoxyalkyl as a substituent at RIl, where the alkoxy moiety and the alkyl moiety have 2 to 8
carbon atoms in total, is phenylalkoxyalkyl of the aforementioned aralkyloxyalkyl, having the specified
numbers of carbon atoms, in which the carbon number of the alkoxy moiety and the alkyl moiety is
respectively 1 to 7, with total being 2 to 8.

The phenoxylalkyl as a substituent at Rd, Re, Rf, Rg or Rk is that where the alkyl moiety is a straight-
or branched chain alkyl having 1 to 20 carbon atoms and is exemplified by phenoxymethy!, 1-phenoxyethyl,
2-phenoxyethyl, 1-phenoxypropyl, 2-phenoxypropy!, 3-phenoxypropyl, 4-phenoxybutyl, 5-phenoxypentyl, 6-
phenoxyhexyl, 7-phenoxyheptyl, 8-phenoxyoctyl, 9-phenoxynonyl, 10-phenoxydecyl, 11-phenoxyundecyl,
12-phenoxydodecyl, 13-phenoxytridecyl, 14-phenoxytetradecyl, 15-phenoxypentadecyl, 16-phenoxyhex-
adecyl, 17-phenoxyheptadecyl, 18-phenoxyoctadecyl, 19-phenoxynonadecyl and 20-phenoxyicosyl.

The phenoxyalkyl as a substituent at RI, where the alkyl moiety has 2 to 8 carbon atoms, is the
aforementioned phenoxyalkyl having the specified numbers of carbon atoms.

The phenoxyalkoxy as a substituent at Rd, Re, Rf, Rg or Rk is that where the alkoxy moiety is a
straight- or branched chain alkoxy having 1 to 20 carbon atoms and is exemplified by phenoxymethoxy, 1-
phenoxyethyloxy, 2-phenoxyethyloxy, 1-phenoxypropyloxy, 2-phenoxypropyloxy, 3-phenoxypropyloxy, 4-
phenoxybutyloxy, 5-phenoxypentyloxy, 6-phenoxyhexyloxy, 7-phenoxyheptyloxy, 8-phenoxyoctyloxy, 9-
phenoxynonyloxy, 10-phenoxydecyloxy, 11-phenoxyundecyloxy, 12-phenoxydodecyloxy, 13-phenox-
ytridecyloxy, 14-phenoxytetradecyloxy, 15-phenoxypentadecyloxy, 16-phenoxyhexadecyloxy, 17-phenox-
yheptadecyloxy, 18-phenoxyoctadecyloxy, 19-phenoxynonadecyloxy and 20-phenoxyicosyloxy.

The phenoxyalkoxy as a substituent at Rl, where the alkoxy moiety has 2 to 8 carbon atoms, is the
aforementioned phenoxyalkoxy having the specified numbers of carbon atoms.
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The alkyl at R?, R%a, R?b, R%c, R3, R%a, R3b, R%c, R*, R*a, R*b, R®, R°a, R°b or R® is that having 1 to
20 carbon atoms and is exemplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl,
isopentyl, tert-pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl,
hexadecyl, heptadecyl, octadecyl, nonadecy! and icosyl.

The aralkyl at R2, R, R*, R> or R® is that where the alkyl moiety is a straight- or branched chain alky!
having 1 to 20 carbon atoms and is exemplified by benzyl, 1-phenylethyl, 2-phenylethyl, 1-phenylpropyl, 2-
phenylpropyl, 3-phenylpropyl, 4-phenylbutyl, 5-phenylpentyl, 6-phenylhexyl, 7-phenylheptyl, 8-phenyloctyl,
9-phenylnonyl, 10-phenyldecyl, 11-phenylundecyl, 12-phenyldodecyl, 13-phenyltridecyl, 14-phenyl-
tetradecyl, 15-phenylpentadecyl, 16-phenylhexadecyl, 17-phenylheptadecyl, 18-phenyloctadecyl, 19-phenyl-
nonadecyl and 20-phenylicosyl.

The acyl at R? R?a, R%b, RS, Ria, R°b, R*, R*a, R*b, R°, R°a, R°b or R® is optionally substituted
alkanoyl! or aroyl where the alkanoyl is a straight- or branched chain alkanoy! having 1 to 20 carbon atoms,
and alkoanoyl is exemplified by formyl, acetyl, propionyl, butyryl, isobutyryl, pentanoyl, hexanoyl, hep-
tanoyl, octanoyl, nonanoyl, decanoyl, undecanoyl, dodecanoyl, tridecanoyl, tetradecanoyl, pentadecanoyl,
hexadecanoyl, heptadecanoyl, octadecanoyl, nonadecanoy! and icosanoyl, which may be substituted by
phenyl. Examples thereof include phenylacetyl and phenylpropionyl. Examples of aroyl include benzoyl.

The alkoxycarbonyl at R?, R?a, R3, R3a, R*, R*a, R, R°a or R® is that where the alkoxy moiety is an
optionally substituted straight- or branched chain alkoxy having 1 to 20 carbon atoms and is exemplified by
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycar-
bonyl, tert-butoxycarbonyl, pentyloxycarbonyl, isopentyloxycarbonyl, tert-pentyloxycarbonyl, hexyloxycar-
bonyl, heptyloxycarbonyl, octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyl, undecyloxycarbonyl,
dodecyloxycarbonyl, tridecyloxycarbonyl, tetradecyloxycarbonyl, pentadecyloxycarbonyl, hexadecyloxycar-
bonyl, heptadecyloxycarbonyl, octadecyloxycarbonyl, nonadecyloxycarbony! and icosyloxycarbonyl, which
may be substituted by phenyl. Examples thereof include benzyloxycarbonyl.

The alkylene chain formed by R* and R® is a straight- or branched chain alkylene having 1 to 5 carbon
atoms and is exemplified by methylene, ethylene, trimethylene, propylene, butylene, 1,2-dimethylethylene
and pentamethylene.

The alkyl as a substituent at R* or R® is a straight- or branched chain alkyl having 1 to 5 carbon atoms
and is exemplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl and penty!.

The aryl as a substituent at R* or R° is, for example, phenyl or naphthyl.

The aralkyl as a substituent at R* or R® is that where the alkyl moiety is a straight- or branched chain
alkyl having 1 to 5 carbon atoms and is exemplified by benzyl, 2-phenethyl, 1-phenylethyl, 1-phenylpropyl,
2-phenylpropyl, 3-phenylpropyl, 4-phenylbutyl and 5-phenylpentyl.

The alkylene chain formed by R* and R®, which is substituted by alkyl, aryl or aralkyl, is preferably
ethylidene, isopropylidene, benzylidene or 2-phenylethylidene.

The preferable compounds of the present invention are shown in the following tables.
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CH,OR*
RZR3N—C—CH,ORS
C|H2R1

R R R’ R* R®
CH(CHy), H H H
CHI(CHC,Hs H H H H
CH(CH)C,H, H H H H
C(CHy), H H H H
C(CH),C,Hs H H H H
C(CH3,CaH; H H H H
CsHy H H H H
CsHy COCH, H COCH, COCCH,
CsHu H H H H
CHys H H H H
CHys COCH;, H COCH; COCH,
CgHyr H H H H
CeHi H H H H
CyHy COCH, H COCH; COCH,
CuoHa H H H H
CuHaz H H H H
CyHz COCH, H COCH, COCH,
{CH,CH(CHy(CHy);];CH,CH(CHy), H H H H
[CH,CH(CH(CH,),J,CH,CH(CHy), COCH, H COCH, COCH,
CeHas H H H H
CoHas COCH, H COCH; COCH,
CuHaz H H H H
CuHz CH, CH, H H
(CH,);CH(CH,)C oMz H H H H
CuHaz H H H H
CuHax COCH, H COCH, COCH,
CuHn H H H

CeHa H H H H
CyHs H H H H
CyHax CiHs H H H
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R' R R’ R R®
CuHx H H COCH, COCH,
CuHx COC H, H COCH; COCH;,
CpHx COCH, H H H
CiHx CiHy H H H
CuHx COCsHy H COCH;  COCH,
CyHx COCqgHy H H H
CyHx CroHyy H H H
CuHs CH, CH,  COCH; COCH,
CyHs CHy CH, H H
CiHz H H H H
CwHy H H H H
CoHa H H H H
CuHa H H H H
CxHs H H H H
CoHe H H H H
CoHa H H H H
CxHs; H H H H
CxHg H H H H
CyHg H H H H
CxHg H H H H
CxHg H H H H
CH=CH, H H H H
CH=CHCH, H H H H
CH=CHCHs H H H H
CH=CHCH, H H H H
CH=CHC H, H H H H
CH=CHCH,, H H H H
CH=CHCgH,, H H H H
CH=CHCHs H H H H
CH=CHC4Hq H H H H
CH=CHC,,Hg H H H H
CH=CHC Hy H H H H
CH=CHC Hy, H H H H
CH=CHCHx H H H H
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RI

B3

o)
A

psi
>

0
)

CH=CHC,Hg
CH,CH=CH,
CH,CH=CHCH,
CH,CH=CHC,H,
CH,CH=CHC4H,
CH,CH=CHC Hy
CH,CH=CHCH,,
CH,CH=CHCgHq
CH,CH=CHCH,,
CH,CH=CHC oHy,
CH,CH=CHC yHxs
CH,CH=CHC ,Hz
CH,CH=CHC sHg
CH,CH=CHCxHsg
(CH,),CH=CH,
(CH,),CH=CHCH,
(CHp),CH=CHC,H;
(CH,),CH=CHC H,
(CH,),C(CH)=CHC H,
(CH),CH=CHC H,
(CH),CH=CHC4Hy,
(CH,),CH=CHC,H
(CH,),CH=CHCgHy
trans: (CH,),CH=CHCH
cis: (CH,),CH=CHCH
(CH,),CH=CHCHx
(CH,),CH=CHC zHy
(CH,),CH=CHC sHa,
(CH,),CH=CHCxHs,
(CH,)sCH=CH,
(CH,);CH=CHCH;,4
(CH,);CH=CHC;H;
(CHZ3C(CHy=CHC,H,
(CH,);,CH=CHC,H,

- r T T T X ¥I rr r r r rr I rr r rrIrrIrTrT I IT r T I Ir T I T

r r T T TXITIIIIIXTIIIIIXTIIXIrrrrrxrxxrrIxrxrxxrxrxrT T IT I T

T T T T TIXTIIIIITXTITIIIIIIIIIIITITI X IIIII I I I I ITI

IIIIIIIIIjZIIIIIIIIIIIIIIIIIIIIIIII
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R‘

2

]
>

D
-

(CHy){CH=CHC H,
(CH,);CH=CHC{Hyq
(CHp):CH=CHCgH,;
(CH,)4CH=CHC o,
(CH,){CH=CHC gHxx
(CHy)sCH=CHC Hxs
(CH,);CH=CHCyHq
(CH,).CH=CH,
(CH,) CH=CHCH,
(CH,),CH=CHC,H,
(CH) CH=CHCH,
(CHy) CH=CHC,Hy,
(CH,) ,CH=CHC,H.s
(CHZ).CH=CHC3H,g
(CH,) CH=CHC,,Hy
(CHp) CH=CHC yHy,
(CH,) CH=CHCzHq
(CH,)sCH=CH,
{CHy)sCH=CHCH,
(CH,)sCH=CHC,Hs
(CHp¢CH=CHC.Hs
(CH){CH=CHCH
(CH)sCH=CHCgH,
(CH,)$CH=CHC oHy,
(CH,)CH=CHC oHz
(CH,)CH=CHCH
(CH,){CH=CH,
(CHo){CH=CHCH,
(CH,){CH=CHC4H,
{CH,)sCH=CHC,H,,
(CHp)eCH=CHC,H,

(CH,),CH(C,Hg(CHp:CH=CHCsHyg

(CH,)sCH=CHCgHy
(CH,){CH=CHC ,Hz

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII3'{.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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R!

)
[

A

D
w

(CH,)eCH=CHCHg
(CH,),CH=CH,
(CH),CH=CHG;Hs
(CH,),CH=CHC,H,
(CH,);CH=CHCH,
(CHy),CH=CHCyH,,
(CH,),CH=CHC gH,
{CH,),CH=CHC»H,,
(CH,)eCH=CHCH,
(GH,)sCH=CHCH,
(CH,)sCH=CHC,H,
(CHp)sCH=CHC,H,s
(CHy)sCH=CHCyH,
(CH,)$CH=CHC\gHy
(CH,) xCH=CHCH,
(CH,) o CH=CHCH,

(CH)ACH(C3H)CH,){CH=CHC,H,,

{CH,)xCH=CHCH,,
(CH,),xcCH=CHGC,Hg
(CH,)CH=CHC ;H5
(CH,) o CH=CHCH,
(CH,)oCH=CHCH,
(CH,),CH=CHCH,,
(CH,), CH=CHC sHy,
(CH,),,CH=CHCH,
(CH,),.C(CH=CHC,H,
(CH), CH=CHCH,
(CH,),,CH=CHC 4H,,
(CH,)CH=CHCH,
(CH,),sCH=CHC;Hx
(CH,)gCH=CHCgH,,
(CHy)nCH=CHCH,s
(CHy)»CH=CHCHy,
(CH,), CH=CHCH,

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII12)

r r r r» r r r r» r r r r r r r r r r r r r r r r r r r r r r rrIxzx

r r r rr r»x r r *xr rr rr I Ir I I r I I IrXrIrTrTzIxxIxrI I I I I T I T

r r r r r r r»r »r»r»r»r r r r r rr r r I r ¥ IrIXTITXTrIXITI-L<rIIxIx I I I T
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R‘

o]
)

=

RS

(CH,)CH=CHCH;
{CH=C(CHyCH,CH,l,H
[CH=C(CHyCH,CH,l;-H
C=CH
C=CCH,
C=CC,Hs
C=CCH,
C=CCH,
C=CCsH,,
C=CCeHy
C=CCHys
C=CCqsHyg
C=CCuHg
C=CCypHys
C=CCyHy
C=CCyuHy
C=CCsHy
C=CCyHx
C=CCypHs
CH,C=CH
CH,C=CCH,
CH,C=CC,Hs
CH,C=CCH,
CH,C=CC.H,
CH,C= CCyHy,
CH,C=CC¢Hy,
CH,C=CCgH,s
CH,C=CC Hy
CH,C=CCyHx
CH,C=CCuHx
CH,C=CCHg
CH,C=CCxHg
(CH,),C=CH
(CH,),C=CCH,

COCH;,

I I r r r I T I X

COCH,

r r r r r r r r r r r x r r r»r I T T

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

H

H
COCH;,4

H

I r r r r x*r I I X

H
COCH,
H

r T r r I I r r r r r r r r T I T I

H

H
COCH,

H

I r r r r r I T

H
COCH,
H

T r r r r r r r r r r r r r r r T T
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Rl

A

D
>

py]
w

(CH,),C=CC,Hs
(CHp,C=CCyH,
(CH),C=CC.H,
(CH,p),C=CCH,,
(CH,),C=CC,H,g
(CHp,C=CCyHe
(CH,,C=CC,Hx
(CHp,C=CCHy
(CH,);C = CCrsHy
(CH,),C=CCyxH,
(CHp,C=CH
(CH,),C=CCH,
(CH,),C=CC,H;
(CHpC=CCH,
(CH,),C=CC,Hq
(CHpC=CCyHy
(CHp),C=CCyH,,
(CH,),CH(CHC=CCoH,,
(CH,),C == CC gHyy
(CH,);C=CC\Hx
(CHa),C=CCiHas
(CH,){C=CCpteg
(CHy) C=CH
(CH,).C=CCH,
(CH,).C=CC,Hs
(CH,){C=CC,H;
(CH,)C=CC4H,,
(CH,).C=CC,H,
(CH) C=CCyHyg
(CHp.C=CCyyHp
(CH,).C=CC 5Hy
(CH,) C=CCxrHq
(CH)C=CH
(CH,){C=CCH,

LI rrrrrI>rTIT€TrTI>xITIT T T T rrTrTITITrTIT IrTIT r I I I I I I I I I I I I|X

X r r r r rr r r r r r r r r r r r r»r r r r I r r I r I I I I I T I

I r r r r r r r r r r r r r r r r r r r r I I r I I I I I I I I IXI I

rXr r r r rr r r r r r r r r r r r r r r r r r r r I r r I r T I I T
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Rl

pej
©

X

xz

(CH,)C= CC,H,
(CH,)sC=CC,H,
(CHp¢C=CC¢Hyy
(CHp,C=CCqHyy
(CHC = CC oMz
(CHC=CCHxs
(CHYC=CCpHe
(CHsC=CH
(CH,){C=CCH,
(CH,)C=CC;H,
(CH,sC=CCeHy
(CH,)eC=CCrH.s
(CH,)eC=CCyHy
(CHC=CC Hx
(CHC=CCnHaq
(CH,),C=CH
(CHp,C=CC,Hs
(CHp,C=CC H,
(CHy),C=CCyH,y
(CH:CH(CH(CH,).0=CCeHyy
(CH),C=CCeHy
(CHC = CC oMy
(CH/C= CCHa
(CH,),C=CCH,
(CH,){C=CCyH;
(CHp4C=CCiHy,
(CHsC=CCrHis
(CHP$C=CCyH
(CH»)sC=CCHp
(CHpC= CCH,
(CH,) xC=CC;H;
(CH,)xC=CCsH,,
(CH,)sCH(CHX(CH,)C=CC;H,s
(CHoC= CC,H,s

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII;L

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

IIIIIIIIIII-IIIIIIIIIIIIIIIIIIIIIII
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RI

0
~

o]
w

o]
>

o)
u.

(CHp oC=CCpHy
(CH,) ,C=CCH,
(CHR)oC=CCH,
(CH,)xC=CC4H,,
(CH,),C=CC\sHx
(CH,.C=CCH,
(CH,),C=CCH,
(CH),C=CCuty
(CH,),«C=CCH,
(CHp),sC=CCyHy
{CH,),gC=CCqHyg
(CH)nC=CC;H s
(CH,),C=CC¢H,,
(CH,)C=CCyH,
(CHpxC=CCH,
CH,OH

(CHp),OH
CH,{OH)CH,
(CH,);0H
(CH.OH
(CH,)OH
(CH,)sOH
(CH,),OH
(CH,)sOH
{CHpOH

(CH,) xOH
(CH,),,OH
(CHZ)¢CH(CgH5)OH
(CH,)¢CH(CH5)OH
(CHp ;OH
(CHpsOH
(CHp)5OH

COOH
CH,COOH

T r T r r r r r r ¥ r rIrIrI>rIx I IrIrIxT I T X ITIT I I

COCH;,

I I I T

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

r r r r r r r * r r r r r r r r r r r T r r Ix I T I X

H
COCH,
H

I I T I

I ¥ r r  r ¥ r r I r r rx r r r r r r r r r r Ir I I X

H
COCH,
H

I I I T
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R\

D
©

L

1]
»

(CH,,COOH
(CHpCOOH
(CH, COOH
{CH,){COOH
{CH,){COOH
(CH,);COOH
(CH,){COOH
(CHpsCOOH
(CH,) («COOH
(CH,),,COOH
(CH,),,COOH
(CH3),sCOOH
(CH,)COOH
CH,COOCH,
CH,COOC,Hs
CH,COOC oHa
CH,COOC Hz
(CH),COOCH,
(CHp,COOC,Hs
(CH),CO0C oHar
(CH),COOC gHy
(CH)sCOOCH,
(CH,,COOC,Hs
(CHz)COOC oHy,
(CHp{COOC oHx
(CH,),COOCH,
(CH»COOC,Hs
{CH,)..COOC oHy,
(CHp) COOCyHn
(CH)COOCH,
(CH.COOCHs
(CH)sCOOC oHy
(CHpeCOOCH,
(CH,)COOC,Hs

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII%

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

+r r T r r ¥ r ¥ I rrIXIIITrIrrIrrIrIrrIrIrIIxrxr I r I IrIxIxrIxTIxITIx

I r r r r r r r r I r I r I r I I I IrIxIrIrIrIrIxIrIxIrIrIIxIrxTxT Ir I ITrTIxIxT>TI
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R'

A

=

py)
> |

(CH,)eCOOC,H,y
(CH,),COOCH,
(CHp;COOC,Hs
(CH,),CO0OCH,,
(CHpCOOCH,
(CH,),CH(CHeCOOC,H,
(CHpCOOC,Hys
(CHpyCOOCH,
(CHpsCOOC,Hs
(CHCOOCH
(CH,)xCOOCH,
(CHy) xCOOCH,$
(CHy) cCOOC,Hs
(CH)xCOOCH,,
(CH,COOCH;,
(CH,),,COOC,Hs
(CH,),,COOC.H,
(CH,)COOCH,
(CH,);COOC,Hs
(CHy zCOOC oHy
(CHZ)sCOOCH,
(CH,) sCOOC,H;s
(CH,)eCOOC oH;
(CH,)sCOOCH;
(CHp5COOC,Hs
(CH,)xCO0OC oHy:
CH,OCOCH,
CH,0COC,H;
CH,OCOC;H;
CH,OCOC Hx»
(CH,),0COCH,
(CH,),OCOC,H,
(CH,),0COCyH,
(CH,),OCOC zHy

I X r r I I I I T I |7X

COCH,

I r r r rr r r r r r r r r r r r T T T X

I r r r r» r r r r r r r rr rrrr» rr r T rr rxr I I I rITIxITx

I r r r I I I T T X

H
COCH;,
H

I r r r r r r r r * r r ¥ ¥r r T I T T T T

I r r r r I I I I T

H
COCH,
H

I r r I r r r r r r r r* ¥ r I I I I I T X

34

0147

TEVA EX. 1014
Page 147



20

25

30

35

40

45

50

55

EP 0 627 406 A1

Rl

2

n
©

B

]
@«

(CHp:0COCH,
(CH,);0COC,Hs
(CH,);0COCH;
(CHp20COC oHas
(CHp..OCOCH,
(CHOCOCHs
(CH)) OCOCH,
(CH2.0COC Hz
(CH)$sOCOCH,
(CH,);OCOC,Hs
(CH,)sOCOC,H;
(CHy)sOCOC oz,
(CH,)§OCOCH,
(CHp€OCOC,Hs
(CHp}OCOC4H,
(CH,)OCOC,H
(CH,);0COCH,
(CH,);OCOC,Hs
(CH,),OCOC;H,
(CH,);OCOCH,,
(CHp0COCH,
(CH,){OCOC,Hs
(CH,)0COCH,
(CHROCOCHs
(CHp)sOCOCH,
(CHy)sOCOC,Hs

(CH,),CH(C¢Hu)OCOCH,

(CHpsOCOCHg
(CHy)OCOCH,

(CH»)oOCOC;Hs
(CH,)xOCOCH,
(CHy) 0OCOCsHy,
(CH,);OCOCH,

(CH,),, OCOC,Hs

T r ¥ r r I ¥ rX r ¥ r*r* rIIrIIrIxr>rIrXTrIrIxrIxIxrIrIIr>xr rIrIxTIxT IT I I T

r r ¥ r r T r ¥ Ix¥XrI*Xr®r X rIrxrxr rrrr rrxrxrxrr xr rxTIxITIxIxT T T

+ I ¥ ¥ ¥ I rrrrrrr r ¥ rTrIrIrIxr I I rIxrxrxrIxr I I I xT rITIT T

fr T r r ¥ I r ¥ r I r I ¥ I r rrr ¥ rrr r r I I I LT I T X ITIxIT X

35

0148
TEVA EX. 1014

Page 148



10

15

20

25

30

35

40

45

50

55

EP 0 627 406 A1

Rl

R

pe)
[

1

pe)
»

(CH,),,O0COC,H,
(CH,);OCOC.H,
(CH,),;,OCOCH,
(CH,);OCOC,H;
(CH,)yOCOC3H,
{CH,)yOCOCH g
(CHy) OCOCH,
(CH,) gOCOC,Hs
(CH,)sOCOCH;,
(CHy) eOCOCeH
(CH,)xOCOCH,
(CH,)»OCOC,Hs
(CHp)sOCOCH,
(CHp)sOCOCHg
CH(CH)OCOCH,
CH(CH)OCOCH,
CH(CHOCOC;H,
CH(CH,)OCOC,Hy
CH,COC,;H,s
CH,COCH,
CH,COCy,Hx
(CHpCOC¢H,,
(CHp)COCeH 3
CH,COC sHa,
CH,;COC;Hy
(CH2,SCHxs
(CHy),SCyuHs
CH,CH(C,H,9SCH,
CH,CH(C,H19) SC,Hs
CH,CH(C,H,9SC:Hss
(CH,)sSCH;4
(CH,)sSCH,
(CHSCHs
CH,CH(CgH,g)SCH,

r r r r r r r r r r r r r r r r I T T*T T X

COCH,

COCH,

T I T I I I

*+ T ¥ r T ¥ I r r r I r r X r r r r r r I r r r r rrr T IT I T I

I r r r r r r r r r r r r r r r r r T I T

H
COCH,
H
H
H
COCH,
H

I T I I I T

I r r r r r r r r r r I r r I I I I I I I

H
COCH,
H
H
H
COCH,

I I I I I T

36

0149

TEVA EX. 1014
Page 149



20

25

30

35

40

45

50

55

EP 0 627 406 A1

Rl

e}
~

pe)
N

pe)
L

3,

CH,CH(C4H,9)SC,H,
CH,CH(CgHg)SC,H
(CH,);,SCH,§
(CH,),,SC,Hs

(CHp) s SCyH,s
CH,CH(C 1 Hz)SCH,
CH,CH(C \Hz)SC,Hs
CH,CH(C ,H»)SCH;
(CH,)oSCH,

(CH,) 3SC,Hq
(CH)3SCH s
CH,CH(CsHy)SCH,
CH,CHI(C sH5,)SCHs
CH,CH(C 5H1)SCroy
CH,CH(C,,H=)SCH,
CH,CH(CHx)SCyHs
CH,CH(C yHx)SCoHy
CH,NH,

(CH,)NH,

(CH,) NH,

(CHRNH,

(CHR)NH,

(CHeNH,
(CH,);CH(C,H,INH,
(CH,)NH,
(CH,)eNH,
(CH,)NH,
(CH,),,NH,
(CH,);NH,
(CH,)NH,
(CHpaNH,
CH,NHCOOCH,
CH,NHCOOC,Hs
CH,NHCOOC ,H,,

I r r r r r r r r r r »* r r r r r» r r r r r Ir r r r r r r r r r I I

I r r r » r r r r r r » r r r r r r r r r r r r r r I r r T T I X

r r r r r r r r r r r r r r r r r r r r I r I I I X I I I I I I IT T

IrI r r r r r r rr r rIr ¥rII I IrIIrIrIIrIxrrIIIxIrI I I XrTITITTCIT

37

0150

TEVA EX. 1014
Page 150



10

15

20

25

30

35

40

45

50

55

EP 0 627 406 A1

Rl

A

pil
s

p )
w

CH,NHCOOC ,/Hp

(CHp,NHCOOCH,

(CH,),NHCOOC,Hj
(CH),NHCOOC oHy,
(CHR:NHCOOC oH,,
(CHp:NHCOOCH,

(CH,};NHCOOC H,
(CHpNHCOOC oH,
(CHZ),NHCOOC gHx
(CH») NHCOOCH,

(CH,)NHCOOC,Hj
(CHp NHCOOC oHy,
(CH NHCOOC ,Hg
(CHRNHCOOCH,

(CHNHCOOC;H,
(CHYNHCOOC oy,
(CHR)NHCOOCH,

(CH,)NHCOOC,Hs
(CHp)eNHCOOCH g
(CHp),NHCOOCH,

(CHZNHCOOGCHs
(CHp,NHCOOCH,,
(CH)eNHCOOCH,

(CHA)NHCOOC;Hs
(CH,)NHCOOC,H,
(CHpsNHCOOCH,

(CHpsNHCOOCHs
(CH)sNHCOOCH,,
(CHy) oNHCOOCH,
(CHy) oNHCOOC,Hs
(CHp o NHCOOC H,,
(CHy),NHCOOGH,
{CHp) W NHCOOC,Hs
(CH,)yNHCOOC H,

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII%

r r r r r r r r rr r r r rrIr I r¥r I r I Ir XTI IrTrIrIrIrIxI I I I X

I r r r r r r r r ¥ r I I I I rIr rrIr I r I I IrIIIrTOITI I I T T T

I r r r r r I I IrTIrI I I IIIrIrIrIIII I I I TXT T I I T IITI I I T T

38

0151

TEVA EX. 1014
Page 151



20

25

30

35

40

45

50

55

EP 0 627 406 A1

Rl

3
N

)
©

1

o)
w

(CH,),NHCOOCH,
(CHy) yNHCOOC,Hs
(CHp) yNHCOOC gHz

(CH)CH(C oHyINHCOOCH,

(CHZ) sNHCOOC,Hs
(CHy) eNHCOOC gHy:
(CH,)xNHCOOCH,
(CHp)mNHCOOCH,
(CHp)mNHCOOC oHz,

CH,NHCOGH,
CH,NHCOC,H;
CH,NHCOCH,
CH,NHCOC ,Hy,
CH,NHCOC Hz
{CH,),NHCOCH,
(CHp,NHCOC,Hs
(CH);NHCOC H,
(CHNHCOC gHzr
(CH,);NHCOCH,
{CH,);NHCOC,Hs
(CHp)NHCOC,H,
{CHNHCOC ;Hxs
(CH,)NHCOCH,
(CH,)NHCOC,Hs
(CHp) NHCOCH,
(CHp NHCOC  Hy
(CH,){NHCOCH,
(CH,)NHCOG,H,
{CHZ)sNHCOCH,
(CH,JsNHCOC oHs
(CH,)NHCOCH,
(CHp)eNHCOC,Hs
(CH,)NHCOC;H;
(CH,)NHCOC,H

r r r r r r r r r r r r r r r r r r r r r r r r r r r ¥ I T T I I X

rT r r T r ¥ r I r r r r r r r r r r r I r I IrIxIIxIXIxT I I I I I T T

r r r» »r»r r r r»r r rr»r»r r rr I r r I r r rr I r I I II I IxrTIx I

I r r r r r r r r r r r r r r r r r r r r r r r r r r T r I I I I X

39

0152

TEVA EX. 1014
Page 152



10

15

20

25

30

35

40

45

50

55

EP 0 627 406 A1

RI

e
~

0
n

)
s

po)
n

(CHp)NHGOCH,
(CHpNHCOC,H,
(CHp,NHCOCH;
(CHR,NHCOCH,,
(CHp)NHCOCH,
(CH)eNHCOC,Hj
(CH,){NHCOCH,
(CHo)NHCOC,H,g
(CHRNHCOCH,
(CHy)NHCOC,H,

(CH,).CH(C HINHCOC,H,

(CHp)NHCOCH
(CH,) J]NHCOCH,
(CHy) oNHCOC,Hs
(CHy) oNHCOCH,
(CH,) JNHCOCH,,
(CHy) yNHCOCH,
(CHy)yNHCOC,Hs
(CHy)yNHCOC H,
(CH,)\NHCOC H,
(CHy) yNHCOCH,
(CH,) yNHCOC,H,
(GHy) yNHCOGH,
(CHyp) yNHCOCH,
(CH,) NHCOCH,
(CHy) o NHCOC,Hs
(CHy) sNHCOCH,
(CHy) oNHCOCH,q
(CH,)sNHCOCH,
(CH,)zNHCOC,Hs
(CHp)xNHCOCH,
(CHp)wNHCOCH
CH(CH)NHCOCH,
CH(CHNHCOC,H,

X r r r r r r* *rr r r r r r r r r» r*¥r r I I I I I I ITIIIxTIxIT T

I r r r r r r r r rr r r r *»r*x*Xr*r r r r r xrITrIrxIrrrrrrx I x

r r r r r r r r r»r» T rrrIx*xIrrr r r T T rrT I IxXT I I IrII I IxIxT I X

I ¥ r r r r r r r r r Ir r ¥r r r» r r r T rx*rXI r r r IrI r I IxITIITgzIT T

40

0153

TEVA EX. 1014
Page 153



20

25

30

35

40

45

50

55

EP 0 627 406 A1

Rt

0
o

Py
-

D
»

CH(CHyNHCOC,H,
CH(CH)NHCOC,Hyg
CH,NHCH,
CH,NHC,H,
CH,NHC,H,
CH,NHC pHys
CH,NHC sH,,
(CH,),;NHCH,
(CH,),;NHC,H,
(CH,),NHC,H,
(CH,),NHC, H
{CH,);NHCH,
(CH,),;NHC,H,
(CH)NHCH,
(CH,);NHC ;Hz
(CH,) NHCH,
(CH,) NHC,Hs
(CHp) NHC3H,
(CH,) NHC ,Hys
(CH,)sNHCH,4
(CH3)sNHC,H,
(CHpNHC,H,
(CH,)sNHC yHZ
(CH,)NHCH,
(CH,)6NHC,H,
(CHR)eNHC,H,
(CHZ)gNHC ,gH,,
(CH,),NHCH,
(CHp)NHC,Hs
(CH,)NHC,H,
(CH,);NHCH,g
(CH)sNHCH,
(CHp)gNHCHs
(CH,)¢NHC H,

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII3{,

r r r r r r r r rr r r r r» r ¥rTrT I I I r I I I T ITIT T XTI T I T I T

X r xr r rrr r rrITIXr I XTI I I XTI I I XITITITTIT T T I I T T T

r ¥ rr r ¥ rxr rrIIIrIrTTITIT I I T I XTI I I T I I T T T T T

41

0154

TEVA EX. 1014

Page 154



10

15

20

25

30

35

40

45

50

55

EP 0 627 406 A1

H)

py)
w

D
>

po]
)

(CH,)NHC,H,,
(CH,)oNHCH;4
(CH,)oNHC,H;
(CH)NHC,H,
(CH,)NHC Hys
(CHa) oNHCH,
(CHZ)oNHC,H,
(CH)oNHC,H,
(CHo) oNHCgH
{CH,), NHCH,
{CH,)\ NHC,Hs
(CHy)y NHC3H,

(CH,),CH(CgH 5 INHCH,,

(CH,)yNHCH,
(CHy);NHC,H;
(CH,);NHCH,
(CH,);NHC oHy,
(CH,)sNHCH,4
(CH,)NHC,H,
(CH,),NHC,H,
(CHZ)eNHC oHy,
(CH)xNHCH,
(CHy)uNHC,Hs
(CHp)sNHC;H;,
(CHy)mNHC oHp,
CONHCH,
CONHC,H,
CONHC oHyy
COOC sHy,
CH,CONHCH;
CH,CONHC,H;
CH,CONHC gHy
CH,CONHC H

' (CH),CONHCH;

T r r r r r r r r r r r r r r I r r r r r r r r T I I I I I I I I I |&

I I r I I ¥ r¥r r  r r* r r r »*r r rr r X1 r r I ITrIT I IrTI>xIT I X

I r r r r r r r rr r»r r » ¥y r r r r »r»Tr T r r rIrXIrTI I >IT IT I X

T r r r r r r r r r r r r r r r r r r *Xr r r T rr r r Ir I I IxIT I I

42

0155
TEVA EX. 1014

Page 155



20

25

30

35

40

45

50

55

EP 0 627 406 A1

Rl

py
w

s

D
»

(CH,),CONHC,H,
(CH),:CONHC gH,,
(CHZ);CONHC pH
(CH,) CONHCH,
(CH,) CONHC,H,
(CH,) CONHC oH,,
(CH,) CONHC,,Hy,
(CHZ)sCONHCH,
(CHp)sCONHG,H;
(CHZ)sCONHC oH,,
(CH,)s CONHCH,
(CHZ)eCONHC,H;
(CH) CONHC 4Ha,
(CH,);CONHCH,
{CH,),CONHC,H,
(CH,),CONHCH,,
(CH)§CONHCH,
(CHy)¢CONHC,Hs
{CH,)sCONHC,H 4
(CH)sCONHCH,
(CH2{CONHC,H;
(CH,)CONHCH
(CH,),xCONHCH,
(CH,) uCONHGC,Hs
(CH,)xCONHCH,,
(CH,) CONHCH;
(CH,),,CONHC,H,
(CH,),, CONHC Hy
(CH,);CONHCH;

{CH,)sCH(C4H ;,)CONHC,H;

(CH,),y CONHC Hj

(CH3),sCONHCH,
(CHZ) yCONHC,H;

(CHy) w CONHC oH,,

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:q‘

rrrIrIrr$rIrxIrxTIrTITI I LIrIrrxrrI I I I I I rxr T IXT T ITIT T T T T

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)

IIIII'IIIIIIIIIIIIIIIIIIIIIIIIIIIII

43

0156

TEVA EX. 1014
Page 156



10

15

20

25

30

35

40

45

50

55

EP 0 627 406 A1

Rl

=z,

z

Py
-

P
w

(CHp)sCONHCH,
(CH)5CONHC,H,
(CHpuCONHC oHy,
CH,NO,
(CH,),NO,
(CHNO,
(CH)NO,
(CHNO,
(CH,)NO,
(CH,);NO,
(CHpeNO,
(CHYNO,

(CH,) oNO,
(CHZ)CH(CgH3)NO,
(CHy);;NO,
(CH,)gNO,
(CHy)NO,

CH,Cl

(CH,),CI

(CH)CI

(CHp).CI

(CHYSCI

(CHL)6CH

(CHp.CI

(CHeCH

(CH,CH

(CH,)Cl
(CHp),,Cl
(CHy,;,C
(CHp)Cl
(CHpxC

CH,Br

(CH,),8r

(CH,)-Br

I r r r r r r r r r r r r r r r r r r r r r r r r r T r I r Ir T I T

I r r r r r r r r r r r r r I r r r r r I T I I r T T I I I I I I X

I r r r r r r r r r r r r r r r r r r r r r r r r r r r r r T I T X

I r r r r r r r r» r r r r r r r r r r T r r r r r »rTr T r I I X

44

0157

TEVA EX. 1014
Page 157



20

25

30

35

40

45

50

55

EP 0 627 406 A1

R' R? R R R
(CH,.Br H H H H
(CHp)sBr H H H H
(CH,)eBr H H H H
(CH,),Br H H H H
(CH,)eBr H H H H
(CH,),CHBrCH H H H H
(CH,)oB8r H H H H
(CH\ Br H H H H
(CH,),,Br H H H H
(CH,)Br H H H H
(CH,)»Br H H H H
CH,F H H H H
(CHF H H H H
(CHF H H H H
(CHQ).F H H H H
(CHo$F H H H H
(CHpF H H H H
(CH,).F H H H H
(CHp)F H H H H
(CHpsF H H H H
(CHwF H H H H
(CHy\F H H H H
(CHYWF COCH, H COCH,; COCH;,
(CH,)oF H H H H
(CH,)oF COCH, H COCH, COCH,
(CH,);CHFCHyg H H H H
(CH,)uF H H H H
(CHQ) uF COCH, H COCH, COCH;
(CH,) o CHF, H H H H.
(CH,)oCHF; COCH,4 H COCH; COCH,
(CH,)oCF; H H H H
(CHp) o CF; COCH, H COCH, COCH,
(CHMF H H H H
(CHpWF COCH, H COCH, COCH,

45

0158

TEVA EX. 1014
Page 158



10

15

20

25

30

35

40

45

50

55

EP 0 627 406 A1

RI

By
“

D
S

b
u-

(CHp o F
(CHp)oF
(CH)5F
CH,OCH,
CH,OC,Hs
CH,OC 4Hy,
(CH,),0CH,
(CH,);0CH,
(CH),0C Hs,
(CH,);OCH,
(CHZ);0CH;
(CHp,OC3Hy
(CH,,OCH,
(CH,),OCH;
(CHpOC pHxs
(CH,)OCH,,
(CH)§OCH,,
(CH,)sOC 1 Hy
(CHeOC H.s
(CH,)¢OC,H;s
(CHp6OC gHyy
(CH,),0CH,
(CH,),0C¢H,3
(CH.;OCgH,e
(CH5OCeH,,
(CHp$OCH,,
(CH,)gOCyH,;
(CH,sOCH,s
(CH2OCeH 4
(CHy),,OCsH,,
{CH,)OC H,
(CH,) s OCyH,
(CH,),OC,Hs
{CHy),sOCH,

I I ¥ X I r r X I I I I I X T 7X@

r r r r T r r * r r rr rr I I I I Ixrr I I r r r T r I I r r T I T

r r r r r»r r I r r r I I I I

I r * I X ¥ r T I I X I I I T

46

0159

TEVA EX. 1014
Page 159



20

25

30

35

40

45

50

55

EP 0 627 406 A1

RI

o)
)

L

el
[

CH,OCH,CH=CH,
(CH3);0CH,CH=CH,
(CH,);0CH,CH=CH,
(CH,)§OCH,CH=CH,
(CHy) wOCH,CH=CH,
CH,OCH,CH=CHCH,
(CH,),OCH,CH=CHCH,
{CH,);OCH,CH=CHCH,
(CH,){OCH,CH=CHCH,
(CHy) ;OCH,CH=CHCH,
CH,OCH,CH=CHC H.s
(CH,),OCH,CH=CHC,Hs
(CH,);OCH,CH=CHC,H,
(CH,)§OCH,CH=CHC,H,s
(CHy)§OCH,CH=CHC,H,
CH,OCH,C=CH
(CH,),OCH,C=CH
(CH,);OCH,C=CH
(CH,){OCH,C=CH

(CH,),, CH(CHyOCH,C=CH

CH,OCH,C=CCH,
(CH,),0CH,C=CCH,
(CH,);O0CH,C=CCH,
(CH,),OCH,C=CCH,
(CH) g OCH,C=CCH,
CH,OCH,C=CC/Hy
(CHp,0CH,C=CCHg
(CH,){OCH,C=CCH.s
(CHpsOCH,C=CCHys
(CHpsOCH,C=CCHy
CH,OCH,CyHs
CH,O(CH;),CeHs
CH,O(CH,)CeHs
(CHp,OCH,CeHs

T T T T T I I ITITIXIITIXIIXIIXIXIIXTII I I I I XTI I I T I I I I I I I|X

T r r r r r r r r r r r r r r r r r r T r r I I I IIrIxITIxIxT>xIT IT I T T

rT r r ¥ ¥ r r r r r ¥ r r r r r r r r r r r r r I I I I X

X I T IT T

T r r r r I ¥ r r I r r r I r r rr rrrT r I r I rr I I I I I I T

47

0160

TEVA EX. 1014
Page 160



10

15

20

25

30

35

40

45

50

55

EP 0 627 406 A1

R' R R® R* R®
(CH,),;0(CH,),C4Hs H H H H
(CH,),0(CH,),CeHs H H H H
(CH,)4;0CH,CgHs H H H H
(CH,);0(CH,),CqHs H H H H
(CH,)140(CH,);CeHs H H H H
(CH,).OCH,CgHs H H H H
(CH,) O(CH,),CeHs H H H H
(CH,) LO(CH);CeHs H H H H
(CHZ)sO(CH,),CeHs H H H H
(CH,)§O(CHZ){CeHs H H H H
(CH,)sO(CH,)4CgHs COCH, H COCH, COCH,
(CHZ)6O(CH,),CeHs H H H H
(CHy),OCH,CgHs H H H H
(CH,);OCH,CgHs COCH, H COCH; COCH,
(CH,);O(CH,),CeHs H H H H
(CHZ)sO(CH,),CqHs H H H H
(CHy)gO(CH,),CeHs H H H H
(CHy) 0O(CH,),CeHs H H H H
(CH,),,O(CH,),CeHs H H H H
(CHy) gO(CH,),CeHs H H H H
(CH,)sCH(C Hy)O(CH,),CeHs H H H H
(CH,) 4 O(CH),CeHs H H H H
(CH,) sO(CH,),CeHs H H H H
CyHx CH, H H H-
CyHs CH, CH, H H
CyHy CuHy H H H
CyHs CeHy  CaHy H H
CyHs COCH, H H H
CiHx COCHx H H H
CH,CHs H H H H
CH,CeHg COCH, H COCH, COCH,
CH(CH3)CgHs H H H H
CH=CHCgHs H H H H
CH=CHCH, COCH, H COCH, COCH,

48

0161

TEVA EX. 1014
Page 161



20

25

30

35

40

45

50

55

EP 0 627 406 A1

R' R R® R R®
C=CCgHs H H H H
C=CCgHs COCH; H COCH, COCH;
(CH,)1CgHs H H H H
CH,CH(CHC¢Hs H H H H
CH,CH(CHCgHs COCH, H COCH; COCH,
(CH,).CsHs H H H H
(CHy)sCsHs H H H H
(CH,)CeHs COCH;, H COCH, COCH;,
(CH_)eCeHs H H H H
(CH,);CeHs H H H H
(CH_)CeHs H H H H
(CH,)sCsHs H H H H
(CH,)sCsHs COCH, H COCH, COCH,
(CHp4CeH H H H H
(CHy),,CeHs H H H H
(CH,) ,CsHs H H H H
(CH,) o CeHs COCH, H COCH, COCH,
(CHy)ysCeHs H H H H
{CH2)1sCeHs H H H H
(CH,)»CeHs H H H H
(CHy)1eCeHs H H H H
(CHxCsHs H H H H
CeH.-3-CH,4 H H H H
CeHe-4-CH, H H H H
CgH-3-C,Hs H H H H
CeH -8-CoHs H H H H
CeH,-3-CoH, H H H H
CeHe2-CyH, H H H H
CeHy-4-CoH, H H H H
CeHe-3-CiHq H H H H
CeHo-4-CH, H H H H
CeHe-3-CgHig H H H H
CeHo4-CHig H H H H
CeH-4-CgHog COCH, H COCH, COCH,
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R’ R R’ R* R
CsHyp-3-CeHyg H H H H
CsHad-CeHys H H H H
CsHe-3-CioHn H H H H
CgH-4-C gty H H H H
CeHe-3-CroHa H H H H
CeH-4-CrpHas H H H H
CeHy-3-CpHy H H H H
CeHa-4-CaHa H H H H
CH,CeH-3-CH; H H H H
CH,CeH,4-CH; H H H H
CHoCeH-3-CoHs H H H H
CHoCeH4-CoHs H H H H
CH,CgtHa-3-C5H, H H H H
CH,CeHo-4-C3H, H H H H
CH,CeH-3-CHs H H H H
CH,CgH4-C Hq H H H H
CH,CeH-3-CeHis H H H H
CH,CeHe-2-CiH, H H H H
CH,CeH2-CeHia H H H H
CH,CeH4-CeHy H H H H
CH,CeH(-4-(CH,);CH(CHy), H H H H
CH,CqH,-4-(CH,),CH(CHy), COCH, H COCH, COCH,
CH,CeH4-CrHys H H H H
CH,CgH(4-CrHys CQOCH; H COCH; COCH,
CH,CeH-4-CgHyy H H H H
CH,CgH4-CgHyy COCH,3 H H H
CH,CeH -4-CgHyr COCH, H COCH, COCH,
CH,CgH4-CyHys CH, CH, H H
CH,CeH-2-CsHy H H H H.
CH,CeH-2-CoHy7 COCH, H COCH; COCH,
CH,CeH-3-CoHy, H H H H
CH,CeH-3-CgHyr COCH, H COCH, COCH,
CH,CeH-3-CooHa H H H H
CH,CeH -4-CgHa H H H H
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R' R i} R R
CH,CeH-3-C g H H H H
CH,CeH4-CoHx H H H H
CH,CeH4-CoHx COCH, H COCH; COCH;
CH,CeH-3-CpHur H H H H
CH,CeH.4-CxpH., H H H H
{CHZ),CsH-3-CH, H H H H
(CH,),CsH,4-CH, H H H H
(CHy)2CsH-3-CoHs H H H H
(CH,),C,H ¢-3-C,Hs H H H H
(CH,),CgH,4-CoHs H H H H
(CH,),CgH-3-C5H, H H H H
(CH,),CsH,4-CH, H H H H
(CH,),CeH.-3-CHy H H H H
(CH,),CsH.4-CHs H H H H
(CH,),CgH4-3-CeHys H H H H
(CH,),CsH4-CeH H H H H
(CH),CeH 0=4-CoH,s H H H H
(CHZ),CeH g4-CrHs COCH; H COCH; COCH,
(CH,),CeH 4-C,H 5 H H H H
(CH2,CeH. 4-CiH s COCH, H COCH, COCH,
(CHp,CeH-3-CioHy, H H H H
(CH,),CeH,4-C gy, H H H H
(CH,),CH.4-Cy,Hy H H H H
(CH,),CeHo4-CyHy COCH, H COCH, - COCH,
(CHyyCeH,-3-CoHax H H H H
(CH,),CeH-4-C pHx H H H H
(CH),CeH-3-CpHa H H H H
(CHp),.CeH 4-CpH 4y H H H H
(CHZ),CeH,-3-CH;4 H H H H
(CH,)CgH,-4-CH, H H H H
(CH,),CeH(-3-CHs H H H H
(CH,);CeH(-4-CoHs H H H H
(CH3)4CgH¢-3-CoH; H H H H
(CH,),CeH,4-CH; H H H H
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R' R R R R
(CHpCeHe-3-C Hy H H H
(CHZ)1CsHp-4-CyHg H H H
(CH,){CsHp4-CiH, COCH, COCH, COCH,
(CH,){CgH4-CH,q H H H
(CH,)3CsH4-CHq COCH, COCH, COCH,
(CH,)4CsH-3-CeHyg H H H
(CHQ)yCsH4-CeH g H H H
(CH,)1CgH4-CeHy3 COCH; COCH; COCH,;
(CH,),CsHy4-CygHy; H H H
(CH2CgH(4-CgH., COCH, COCH, COCH,
(CH,)1CsH-3-C oHyy H H H

(CH),CoH(4-C oHy,
(CH,),CeH-2-C oHyy
(CHp)1CsHe-3-C gHzs
(CH,)1CsH4-C oHx
(CH;CeH-3-CHa
(CH,),CsH4-CxHy
(CHZ)CoH-3-CH,
(CH,) CgH,4-CH,
(CHy).(CoH.-3-C,Hs
(CH,)CsH4-CyHs
(CHy).CeH-3-CoH,

CH,CH=CHCH,C¢H,-3-CH,

(CH,) CsH,4-CyH;
(CH,) CeHe-3-CHy
(CH,)CsH4-CHy
(CH,) CsH-3-CeHya
(CH,)CeH4-CeH 5
(CHR).CsH,-3-C oty
(CH,) CsH{4-CoHy
(CH,).CeH,-2-CHag
(CH,)CeH-3-CoHx
(CH,)CsH,4-CpHxs
(CH,) CgHyp4-CoHas

I r r r r r r r r r r I I r r r I I T I I I =<

I r r r r r r r r r r r r r r r r r r I T r I I I I I I I I I I I I

r r r r r r r r r I r I T r I I I I I T I I T

I r r r r r r r r r r I I I r I I I I I I I T
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Rl

e

Byl
>

o

(CH,),CeH,-3-CroHay
(CH,) CsH,-4-CxHyy
(CH,)sCsH,-3-CH,4
(CH,){CgH,4-CH,
(CH,)sCeH.-3-C,Hs
(CH,)sCeHo4-CyHs
(CH,)sCeH,-3-CH,
(CH,)sCeH,4-CH,
(CH,)CeH.-3-C Hy
(CH,)¢CeH,4-CHs
(CH,)sCeH,4-CHs
(CHy)sCeH.(-2-CgHyy
(CH,)sCeH,-3-CeHyy
(CH_)sCqHs4-CeHyy
(CH)4CsHe-3-CrgHa
(CH)CsH4-C oH,,
(CH)sCsH1o4-C oHz
(CHy)4CsH4-3-C pHxs
(CH,)CsH,4-C jHx
(CH,)sCsH-3-CHa
(CHg)sCsH,4-CxHa
(CHy),CgH-3-CH s
(CH,),CsH(4-CeH 3
(CH,),CsH,~4-C,Hs
(CH,);CeH(4-C,Hs
(CHy)CeH4-CHg
(CH,);CsH 4-CgHy

COCH,

COCH,

COCH,

(CHZ);CH=C(CH,)CH,g4-CoHy

(CHp)CsH,-3-CHuy
(CHp)CsHa-4-C.Hq
(CH)CeH,-3-CH,
(CH,),,CeH4-C;Hs
{CH,) uCeH.-3-CH,
CeH,-3-CH=CH,

T T I T r I I I I I I I I I I I I I I I X

T r T T I I

I r r r r r r r r r r r r rIr Ir Ir r r r r r r r r ¥ r r I r T I IT T

I T I r I I I I I

H
COCH;
H

I r r r r I I I I I T

H
COCH,
H
COCH,
H

I I I I I T

I I I I r T I I T

H
COCH;,
H

I r T T I I T I T I I

H
COCH,
H
COCH,
H
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Rl

ps)
43

=

)
o

CeHo-4-CH=CH,
CH,CqH(-3-CH=CH,
CH,CsH(4-CH=CH,
CH,C¢H -3-CH=CHCH,
CH,CqH-4-CH=CHCH,
CH,CeH-2-CH=CHCH,
CH,C¢H,-3-CH=CHCH,,
CH,CeH4-CH=CHCH,,
(CH,),C¢H,-3-CH=CH,
(CH,),CeH,4-CH=CH,
(CH,),CsH,-3-CH=CHCH,
(CH,),CsH.4-CH=CHCH,
(CH,);CeHo4-CH=CHCH,
(CH,),CgH(-3-CH=CHCgH,,
(CH,),CsH,-4-CH=CHC4H,,
(CH,){C4H,-3-CH=CH,
(CHp),CsH-4-CH=CH,
(CH,),CsH,-3-CH=CHCH,;
(CH,p),C¢H,4-CH=CHCH,
(CH,)1CsH4-3-CH=CHCgH,,
(CH,);CsH(-4-CH=CHCgH,
CH,CH(CH)CgH,4-CH=CHGC,H,,
(CH,),CgH,-3-CH=CH,
(CH,).CsH,4-CH=CH,
(CH,)C4H,-3-CH=CHCH,
(CH,)CsH,4-CH=CHCH,
(CH,) CgH-2-CH=CHC4H,,
(CH,) CgH,-3-CH=CHCH,,
CH,CH(C,Hg)-CsHg-3-CH=CHCgHy
(CHp)CsH(~4-CH=CHC4H,,
CH=CH(CH,),C¢H-4-CH=CHC,H,,
(CH,)sCsH,-3-CH=CH,
(CH,)sCsH,-4-CH=CH,
(CH,)sC4H,-3-CH=CHCH,

r r I r T r r r r r r r* r r r r r ¥ Ir I ¥ Irxr I Ixr xrIxr I I r I I I|XR
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RI

pe
w

0
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2.

(CHp)sCH,4-CH=CHCH,
(CH,)sCeH -3-CH=CHCH,,
(CHZ)sCHo-4-(CH,) CH=CHC H,
(CH,),CeH-3-CH=CH,
{CH,);CeH4-CH=CH,
(CHZ)7CeH 0-3-CH=CHCH;
{CH,),CgH,-3-CH,CH=CH,
(CH)/CH,-4-CH=CHCH,
{CHg)/CH,-3-(CH,) CH=CHC,H,
(CHy)yCeHy-4-(CH,)eCH=CHC,Hs
CeH,-3-C=CH

CeHe-4-C=CH

CgHyp4-C=CH
CH,CeH,-3-C=CH
CH,C¢H,4-C=CH
CH,C¢H.-3-C=CCH,
CH,CeH.4-C=CCH,
CH,CgH,-3-(CH,)sC=CCyHs
CH,CgH4-(CH,),C=CC¢H,,
CH,CaHy-2-(CH,C=CCH,
CH,CyH0-4-(CHy)sC= CCsH,
(CH,),C¢H.-3-C=CH
(CH,),C¢H,4-C=CH
(CH,),C¢H,-3-C=CCH,
(CH,),C¢H,-4-C= CCH,
(CH,),CeH4-(CH,),C= CCH,
(CH,);CqH¢-3-(CH,):C=CCyH,,
(CH,),CeH.-3-C=CCH,
{CH,);CeH,-3-C=CH
(CHCsH,4-C=CH
(CH,):CgH,-3-C=CCH,
CH(C;HgCeH,4-C=CCH,
(CHZ):C¢H,-3-(CH,) C=CCHs
(CH,)yCsH-2-C=CCH,; .

r r rr r r r rrrr r rr rr rrr r r r rrr r r rx I I xT I I I|R

X r r r r r r» r rr r r r r r r rr r r r r r r rIr rIxr I IrIxIrT IxIxT I I

I r r¥ r r X *¥ r rr» r r» *r»*xr r rr r r r r r *r r rr Ir r I I I I Ix
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Rl
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™

py)
A
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»

CH,CH(CHyCgH 4-2-(CH,)},C=CC{H,,
(CHy);CeH44-C=CCH,,
CH,CH(CHyCeH-4-(CH,),C=CCH,,
(CHp CeH-3-C=CH

(CH,)CeH, 4-C=CH
(CHZ).CsH,-3-C=CCH,
(CH,)CeH,4-CH,C=CH
(CH3)CeH(-3-C=CCyH >
(CH,).CeH,-4-(CH,}C=CH
(CH,),CsHg-4-(CH,}(C=CH
CH,CH=CHCH,CiHg4-(CH,)eC= CH
(CH,)CeH,-3-C=CH
(CH,)sCeH,4-C=CH
(CHp)sCeH,-2-C=CH
(CHpCeH,-2-C=CH
(CH,)sCeH,-3-CH,C=CH
(CH,)sCeH,-4-C=CCH,

{CH,),CH(C,HICTeH-3-(CH,),C=CCeHry

(CH,)CqH,4-C=CCgH,,
(CH,),CeH,-3-C=CH
(CH,),CeH,4-C=CH
(CH,),CgH,-3-CH,C=CH
{CH,),CgH-3-C=CCH,

(CH),CH(C3H,)CeH-3-(CH,)C= CCyH,

(CHp,CeHy4-C=CCqH,y
(CHy)CytHg4-(CH.C=CCH,
C=C(CH,),CH(CHCsH-4-C=CCyHyy
CeHy-3-OCH,4

CeHy-4-OCH,

CeH-3-0CHq

CyH-4-0C,Hq

CeH,-3-0CH,

CsHa-4-0C3H,

CeHy-3-0CH,

I r r r r r r I I I I I =T

I

COCH,

I

r r r I r r r r r r r r*r Ir r*r I I I X

rT r r r I r r r r * r r I r r *rI r r ¥ r r rx r r r r T r r I T >IT T

Xy r r r r r r r r I I I I

H
COCH,
H

Xy r r r I I r r r I I I I I I I I
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H
COCH;,4
H
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R' R R R* R®
CgH-2-OC Hg H H H H
CeHyg-3-OC.Hs H H H H
CeH-4-OC H, H H H H
CsH-3-OCgH H H H H
CeHe4-OCsHy3 H H H H
CeHy-4-OCqH s H H H H
CeH-4-OCqH,, COCH, H COCH, COCH,
CgH-3-OC oMz H H H H
CeHy-4-OCoHa H H H H
CeHy4-0C oHy COCH, H COCH, COCH,
CeHe-3-0OC o H H H H
CeHy-4-OCpHos H H H H
CeH¢-3-OCxHy H H H H
CeH-4-OCxHs H H H H
CH,CsHo-3-OCH;, H H H H
CH,CgH-4-OCH; H H H H
CH,CeH.-3-OCHs H H H H
CH,CeH,-4-OC,H; H H H H
CH,C4H,-3-0C;H, H H H H
CH,CsH-4-OCH, H H H H
CH,CeH2-0OC.H, H H H H
CH,CeH-3-OC H, H H H H
CH,CeH-4-0C.Hy H H H H
CH,CeH4-OCHy H H H H
CH,C4H-4-OC¢H,, COCH, H COCH, COCH,
CH,CeH-4-OCgHy H H H H
CH,CeH4-0CeHy COCH; H COCH, COCH,
CH,CeH-4-OC,H,q H H H H
CH,CqH -4-OC,His COCH, H COCH; COCH,
CH,CyH.-4-O(CH,)¢CH=CH, H H H H
CH,CgH -4-O(CH,){CH=CH, COCH,4 H COCH, COCH,
CH,CH-4-OCgH,, H H H H
CH,CeH-4-OCeHy COCH, H COCH,; COCH;
CH,CgH -4-OC4H, H H H H
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R’ R R R R*
CH,CeH-4-OCHyg COCH, H COCH, COCH,
CH,CeHo-3-OCeHy H H H H
CH,CeHo4-OCeHq H H H H
CH,CeH -3-0C oHy H H H H
CH,CsH4-0C oHp H H H H
CH,CqH-4-0C, Hg H H H H
CH,C¢H,4-0C,Hz COCH, H COCH, COCH,
(CHy);,CsH,-3-OCH, H H H H
(CH,);CsH,4-OCH, H H H H
(CHp),CeH,-3-OC;Hs H H H H
(CH,CeH,=4-0C,Hs H H H H
(CH,),CeH -3-0C4H, H H H H
(CH,),CeH,4-0C,H, H H H H
(CH,CeH,-3-0C.Hs H H H H
(CH,),CsHg-3-OC,Hg H H H H
(CH,),CeH,4-0C Hy H H H H
(CH),CeH(-3-OCH, H H H H
(CH,),CeH4-OC4Hy H H H H
(CH,),CeH,<4-OCHy COCH, H COGCH, COCH,
(CH,);CeH4-OC;H,g H H H H
(CHg),CeH,4-0C;Hys COCH, H H H
(CHp),CeH,-3-0C,Hy H H H H
(CH,),CeH,-3-0C,Hyg COCH, H H H
(CH3);CeH(4-OCqHyr H H H H
(CHy)yCeH -4-OC4Hy COCH, H COCH, COCH,
(CH),CetH-3-OC gHzy H H H H
(CHy);CgH4-0C oHa, H H H H
CH=CHCgH,4-0C gHy COCH, H COCH; COCH,
(CH7);CeH-3-0C i Hyg COCH, H H H
(CH;CeH-3-0CyHg H H H H
(CH,),CeH-3-0CyHyp COCH, H COCH,; COCH,
(CH3),CeH-2-0C oM H H H H
(CH,),CeH-3-0CgHss H H H H
(CH,),CeH,4-0C gHys H H H H

58

0171

TEVA EX. 1014
Page 171



20

25

30

35

40

45

50

55

EP 0 627 406 A1

R' R ® R* R®
(CH,),CeH{-3-OCxH,, H H H H
(CH,),C¢H.-4-OCxH4 H H H H
(CH,);CsHa-3-OCH;, H H H H
(CH,)CsH-4-OCH;4 H H H H
(CH,)1CsH,-3-OC,Hs H H H H
(CH,):CeH(4-0CHs H H H H
(CHp):CeH,-3-OC,H, H H H H
(CHZ);CeH,4-0C3H, H H H H
(CHp)4CeH(-3-OCHy H H H H
(CH,);CgH,-4-OC,H, H H H H
(CH,)yCeH4-OC3H,, H H H H
(CHy)3CeH(4-0CsH,, COCH; H COCH, COCH,;
(CHp)3CeH.-3-OC¢Hyy H H H H
(CH3)1CgH,4-OCqHyy H H H H
(CH,)4CeH(4-OCeH,, COCH, H COCH; COCH,
(CHy)3CeHo-3-OC gHyy H H H H
(CH,)4CeH,-2-OC1oHy H H H H
(CH2)4CeH,4-OC oHy, H H H H
(CH,)CeH-3-0OC, Hy H H H H
(CH)4CeHe-3-OCy Hy COCH; H COCH; COCH,
(CHy)4CsH,-3-OCpHxs H H H H
(CH,),CH, 4-OC,Hy H H H H
(CHZ)4CeH.-3-OCxnHa H H H H
(CH,)4CsH,4-OCpHq H H H H
(CH,){CaH\-5-0CxH,, H H H H
(CH»)CeHo-3-OCH; H H H H
(CH).CsH.4-OCH;, H H H H
(CH,).CeH-3-OC,Hs H H H H
(CH,)iCsH4-4-OC,H; H H H H
(CH,).CeH,-3-OC4H, H H H H
(CH,),CsH.4-OC;H, H H H H
(CH,),CsH(4-OC Hy H H H H
(CH,)CeH4-OC,Hy COCH; H COCH, COCH,
(CH,) CeH.-3-OC.H, H H H H
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(CHy).CeH,4-0C H,
(CH.CeH,-3-OC4Hy
(CHp.CeH0-3-0CgHy
(CH,) CeH(4-OCgHy
(CH,) CoH-3-OC oHzy

CH,CH=CHCH,C¢H,-4-OC oHy,

(CH.CeH(-3-OC oHas
(CH,).CeH.4-OC gHys
(CH)CeHe-3-OCpHa
(CH,) CsHi4-OCxHa
(CHy)sCeH,-2-OCH,
(CH,)sCeH,-3-OCH,
(CH){CeH,-4-OCH,
(CHp){CeH,-3-0C;Hs
(CHy)sCeH,4-OC;Hs
(CHy)sCeH,-3-OC:H,
(CHpCeH.4-OCH,
(CHy)sCeH-3-0CHy
(CHQ)sCeH,4-OC Hy
(CH,)sCeH(-3-OCH
(CHy)sCeHe4-OCeH1

C=C(CH;CeH\-3-0C gH
C=C(CH,);CgHyx-3-OCoHy,

(CH,)sCeH4-OC oHyy
(CH,)sCeH.-3-OC oHos
(CH,)sCeHy4-OC oHzs
(CH,)sCeH-3-OCoHq
{CH,)sCeH4-OCoHa
(CH,),CeH,4-OCH,

(CH,)»,CgH,4-OCH,

(CH,),CgH,-3-OC;H s
(CH,),CoH,4-OCaHy
(CH,)sCeH-2-OCsHy
{CHy)sCeH.-3-OCH,,
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(CH,)sCqH4-OC H,
(CH,);,CeH(-3-0CH,

(CH,), CeH-4-0C;Hs

(CH,) yCsH,-3-OCH,
C¢He-3-OCH=CH,
CgH4-OCH=CH,
CH,C¢H.-3-OCH=CH,
CH,CgH4-4-OCH=CH,
CH,CyH,-3-OCH,CH=CH,
CH,CH-4-OCH,CH=CH,
CH,CgH.-3-O(CH,),CH=CHC H,
CH,CgH4-4-O(CH,),CH=CHCH;
(CH,),CgH¢-3-OCH,CH=CH,
(CHy),CsH,4-OCH,CH=CH,
{CH,),CgH,-4-OCH,CH=CH,
(CH,),C¢H,-3-O(CH,) CH=CHC H,
(CH,),CsH4-O(CH,) CH=CHC H,y
(CH)3CeH¢-3-OCH,CH=CH,
(CH;CsH4-OCH,CH=CH,
(CH,)3CeH,-3-O(CH,)CH=CHC H,
(CH,)3CsHo-4-O(CH,)eCH=CHC,Hs
{CH,)sCgH-3-OCH,CH=CH,
(CH)4CsHy4-OCH,CH=CH,
{CH,)CsH,-3-O(CH,) CH=CHC H,
(CHy)sCeHy=4-O(CH,),CH=CHC H,
CgH.-3-OC=CH

CeH-4-OC=CH
CH,CgH,-3-OC=CH
CH,CgH,4-OC=CH
CH,CgH-3-OCH,C=CH
CH,CgH,-4-OCH,C=CH
CH,CH,-3-O(CH).C=CCHy
CH,CgH-4-O(CH,)C=CCyHy
{CH,,CeH,-3-OCH,C=CH
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(CH,),CeH,4-OCH,C=CH
(CH,);CsHg-2-OCH,C=CH
(CH_);CeH,-3-O(CH,)C=CC,Hs
(CH,),CH4-O(CH,),C=CC H,
(CH,)3CeH.-3-OCH,C=CH
(CH,)4CeH,4-OCH,C=CH
(CH,)4CeH,-3-O(CH,),C=CCeHy
(CH,)3CsH4-O(CH,),C=CCH,
(CH,){CeH4-2-OCH,C=CH

{CH,) CgH(-3-OCH,C=CH
(CH,)CeH4-OCH,C=CH
(CH)CeH-3-O(CH,),C=CCeH 1
CH,CH=CHCH,C4H,4-O(CH,) C=CC H,
(CH,)sCsH,-3-OCH,C=CH
(CH,),CH(C,Hs)XCeH,-4-OCH,C=CH
(CH,),CH(C,Hs)C¢H ,-4-OCH,C=CH
(CH,)sCsH,-3-O(CH,.C=CCH;,
(CH,)sCsH(4-O(CH,) C=CCH,
(CH,),CgH,-3-OCH,C=CH
(CH,),CsH4-OCH,C=CH
(CHZ)CsH-3-O(CH,){C=CC3H,

(CH,),C = C(CH,),CgH,4-0(CH,),C = CCH;
(CH,)eCsH,-3-OCH,C=CH
(CH,)sCeH,-4-O(CH,),C=CCH,
(CH,)sCH(C4H,)CsH-3-O(CH,);C=CC:H,,
(CHy)sCeH(4-O(CHpC=CC,Hs
(CH,),,CgH-3-OCH,C=CH

(CH,),C = C(CH,)sCeH 4-O(CH,),C = CCH,
(CH,) 1 CeHa-2-O(CH,C=CCHy

(CH,) 1y CeH(-3-O(CH),C=CCeHy
(CH,),,CgH(-4-O(CH,),C=CH

(CHy) xCeH.-3-O(CH,),C= CC,H,

(CH,) 4CH-4-O(CH,),C=CCH,

(CH,) (CH=CH{CHy),C¢H,-3-O(CH,),C=CCH,
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(CH,),3CsH,-4-O(CH,)¢C = CH
CH-4-OCH,CoHs

CyHig-4-OCH,CeHs

CgH-4-O(CH,);CHs

CeHyo-4-O(CHy),CeHs

CyH,-2-O(CHy) CeHs

CyHe-4-O(CHy) CeHs

CeHi0-4-O(CHy) CeHs

CeHe-4-O(CH,)sCsHs

CeH1g4-O(CHy)oCsHs

CH-4-O(CHy) o CeHs

CeHo-4-O(CH), CeHs
{CH,);CeH,-2-O(CH,),CeHs
(CH3),CsHa-3-O(CH).CeHs
(CHy),CeH,4-O(CH,),CeHs

{CH,),CeH o-4-O(CH,).CeHs

(CH,) CeHe4-O(CH,),CeHs
{CHy)sCH(CHyCH,4-O(CH,),CaHs
CH,CH=CHCH,CH(C,HgJCeH -4-O(CH,),CgHs
CH,CH=CHCH,CH(C,Hg)CsH -4-O(CH,),CeHs
(CH3)1C = C(CH,);CeHyp-4-O(CHy).CsHs
(CHy);,CeH -4-O(CH),CaHs
{CH,),CsH.4-O(CHZ):CHs
(CHy);CeH10-4-O(CH,)sCHs
(CH,).CgH,4-O(CH)CeHs
(CH,)CH(CHCgH,4-0(CH,),xCeHs
CH,CH=CHCH,CH(CHICeH-4-O(CH,) o CsHs
CH,CH=CHCH,CH(C,Hg)CqH q-4-O(CH,),,CeHs
(CH)1C = C(CH,),CaHp4-(CH,):CHs

(CHa)y CeH4-(CHo)CeHs

CgH.-4-COCH,

CeHi4-COCH;

CeH-4-COC,Hs

CeH-4-COCHy,
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CeHyp4-COCHig
CeH-4-COC o H,
CH,CeH,-2-COCH,
CH,CqH-2-COCH,
CH,CeH,-3-COCH,

CH,CeH -3-COCH,

CH,CgH 4-COCH,
CH,CyHg-4-COCH,
(CHy):CeH-4-COCH,
{CH),CeHy-4-COCH
(CH),CeHy-4-COCsHg
(CHp),CeHe4-COC oHy,
(CHp:CeH4-COC,H,
(CH1CeH4-COCsHy
{CHp)sCeHg-4-COCH,

(CH,) CgH,4-COCH;
(CH),CH(CHYCeH.-3-COCH.,
CH=CHCH,CH(CH)CgH,-3-COCsHy,
(CH,),CH-4-COCH,
{CH,);CgHy-4-COCH,
CH,C=C(CH,).CeHy4-COCH,
CH,CqH -4-COC,Hyg
(CH,)CeHu2-COC Hyg
(CHy)sCsH-3-COC,H
(CH,)sCeH4-COC,Hg
{CH_)sCyH1-4-COCH,
(CHy),,CeH-4-COCH,
(CH,)eCH(C HICH 4-COC,Hs
(CH,)3CaH4-4-COCH,
{CH,)oC = CCH(CHyCeH,4-COCH,
(CH,)oC= CCH(CHpCeH,-4-COC,Hs
{CH4), CH(CH;)CgH ~4-COCH,
(CHy)yyCeH,-4-COC,Hq
(CHp)sCoH4-COCqHy
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(CH,)CeHy-4-COCsH,

(CH,)gCH(CHYCHg-4-COC sHp

{CHp,CeH4-COC s Hog
(CH,);C4H,4-COC gHy
CeH.-4-NHCOCH,
CeHi-4-NHCOCH,
CgH-4-NHCOC,H,
C¢H-4-NHCOCH,,
CeHip-4-NHCOC,H.s
CeH,-4-NHCOC gHy
CH,CgH-4-NHCOCH,
CH,CgHy4-NHCOCH,
CH,CyH,-2-NHCOCH,
CH,CgHo-3-NHCOCH,
(CH2CeH(4-NHCOCH,
{CH,),CsH4-NHCOCaH,o
(CH,),CsH-4-NHCOCeH,o
(CH,);CH.4-NHCOC H,
{CH,)1CsH p-4-NHCOC,H,
(CHy)CeH,-4-NHCOCH;

(CH,){CH(CH3)CeH,-3-NHCOC4H,,

CH=CHCH,CH(CH,)CgH +3-NHCOCH,,

(CH,);CgH(-4-NHCOCH,
(CH)7CyHp-4-NHCOCH,

CH,C=C(CH,),CsHp-4-NHCOCH,

CH,CgH-4-NHCOC,H,g

(CH,)gCsH4-NHCOC Hyg
(CHy)gCaHye-4-NHCOC Hig
(CHy)yy CeH-4-NHCOC H,

(CH,)eCH(C Hg)CsH-4-NHCOC,H,

(CHy) o CeH4-NHCOCH,

(CH,) oC= CCH(CHCH.-4-NHCOCH,

(CH,) oC = CCH(CH)CgH-4-NHCOC;Hs

(CHy) CH(CH )CH,-4-NHCOCH,
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(CH,),;CeH,-4-NHCOC,H,
(CH,)sCeH4-NHCOCH g
(CH)sCHi0-4-NHCOCHyg
(CH,)sCH(CH,)CgH,q4-NHCOC 3H,,
(CH,),CeH,4-NHCOC,;Hx
(CHZ);CeH4-NHCOC gHz
CgH,-4-OCOCH,
CsHg4-OCOCH,
CgH(-4-OCOC,Hg
CeH.-2-OCOC¢H,,
CeHi-4-OCOC¢H;,
CeHp-4-OCOCH s
CH,-4-OCOC4Hy
CH,CeH.4-OCOCH,

CH,CeH n4-OCOCH,
CH,CgH,-3-OCOCH,
(CH,),CeH,4-OCOCH,
(CH,);CeH4-OCOC,H,
(CHy):CeHyg4-OCOCH,
(CH,).CeH4-OCOCH,
(CH,);CH(CH,)C¢H,-3-OCOCH,,
CH=CHCH,CH(CH)CgH,-3-OCOCH,,
(CH,),C¢H.-4-OCOCH,
(CH,);CgH o-4-OCOCH;3
CH,C=C(CH,)C¢H o-4-OCOCH,
CH,CgH-2-OCOC Hys
CH,CH-3-OCOC,H,s
CH,CeH-4-OCOC;H,¢
{CHZ)sCeH,4-OCOC,Hyg
(CH,)yCqH,1-4-OCOC,H,s

(CH,),,CgH -4-OCOC,H,
(CH,)gCH(C,Hg)CgH,-4-OCOC,H;
(CH,)3CeH,-2-OCOCH,
(CH,)3CgH-3-OCOCH,4
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(CHy) uCoH.-4-OCOCH,

(CH,) oC = CCH(CHCH-4-OCOCH,
(CHy) oC = CCH(CHCH,-4-OCOC,Hi
(CHy),.CH(CH,)C,H,-4-OCOCH,
(CHy) yCaH-4-OCOC Hy
(CHy)sCgH 4-OCOCHs
(CHy)sCeH1g-4-0COCH
{CH,)4CH(CHy)CgH g-4-0COC yHz
(CHy):CeH4-OCOC yHxg
(CHy)1CeH 4-OCOC gHy
CgH4-COOCH,
CsHp-4-COOCH,
CgH-4-COOG,H,
CsHe-4-COOC H,
CsHyp-2-COOCH,,
CsHip-3-COOCH
CeHip-4-COOCH 7
CyH4-4-COOC Han
CH,C¢H,-4-COOCH,

CH,CeH 0-4-COOCH,
CH,CeH,-3-COOCH,
{CH,);CeH4-COOCH,
(CHy):CeH4-COOC H,
(CHy):CeHig-3-COOC Hy

(CHy) CsH,4-COOCH,
(CHy);CH(CHyCH,-3-COOCH,
CH=CHCH,CH(CH,)C¢H,-3-COOCHy
(CH,),CgH-2-COOCH,
(CH)+CsH-3-COOCH,
(CHy),CsH4-COOCH,
(CHy);CyHyg-4-COOCH,

CH,C = C(CH,).CsHx-4-COOCH,
CH,CeH(-4-COOCHy
(CHZ)eCsH.4-COOCH,s
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(CHp)sCqH ,-4-COOC,H,,
(CHy),CsH-4-COOC H
(CH,)6CH(CHg)CsH,-4-COOC,H,
(CHg)CsH.-4-COOCH,

(CH,)oC== COH(CH)CsH,-4-COOCH,
(CHy)C = CCH(CHpCsH,-4-COOCHyr
(CHy), CH(CHZIC,H,-4-COOCH,
(CHa),sCeH.-4-COOCH,
(CHy)sCeH4-COOC oHay

(CH,)sCeH p-4-COOC oHyy
(CH,)sCH(CH)CqH 0 4-COOC Hz
(CH,),CeH,4-COOC Hy
(CH,)yCeH,-2-COOC Hy
(CH,)yCqH,-3-COOC Hy
(CH;):CeH4-COOC gHy
CgH4-NHCOOCH,
CoHig4-NHCOOCH,
CgH,-2-NHCOOGC,Hs
CgHe-3-NHCOOC,H;
CeH-4-NHCOOC,H;
CgH-4-NHCOOC Hy
CgHyg-4-NHCOOC,H,,
CsHe-4-NHCOOC 4Hg
CH,CeH.-4-NHCOOCH,

CH,CeH g4-NHCOOCH,
CH,CeHe-3-NHCOOCH,
(CHy);CsH.-2-NHCOOCH,
(CH,);CsH,4-NHCOOCH,
(CH,):CsH,-4-NHCOOC Hy
(CHy):CsHig-4-NHCOOGC H,

(CHy) CeH.4-NHCOOCH,
(CHR{CH(CHCeH,-3-NHCOOCHy
CH=CHCH,CH(CHZCH-3-NHCOOCH 3
(CHy),CsH.4-NHCOOCH,
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(CH,),CeH 1p-4-NHCOOCH,

CH,C=C(CH,).CsH,,4-NHCOOCH,

CH,C¢H,4-NHCOOCH,,

(CH,)sCsH4-NHCOOCH,,
(CH,)gCqH,;4-NHCOOCH,,
(CH,) 4, CeHy-4-NHCOOC Hg

(CH,){CH(C Hg)CgH-4-NHCOOC H,

(CH,) uCeHa-4-NHCOOCH,

(CH,) oC = CCH(CHp)CgH,-4-NHCOOCH,
(CH,) 4C = CCH(CHyCeH,-4-NHCOOC,H,,
(CH,) CHICH)CH,-4-NHCOOCH,

{CHy)yyCeH-4-NHCOOCH,,
{CHy)eCaH-4-NHCOOC gHye
(CHy)sCsHip-4-NHCOOC oHy,

(CH,)gCHI(CHy)CgHy4-NHCOOC,Hx

(CH,);C¢H,4-NHCOOG 4Hy
(CHy);CeH,4-NHCOOC gHyp
CeH(4-NHCH,
CeHy4-NHCH;
CeHo4-NHC,H,
CeHe4-NHC H,
CeHy4-NHCH,,
CeHy4-NHC Hx
CH,CgH.4-NHCH;
CH,CqHq4-NHCH,
CH,CeH-3-NHCH;,
CH,CeH4-N(CH3)C oHy,
CH,CgH 4-N(CH1)C oHy,
(CH,);,CsH4-NHCH,
(CH,);CeH 4-NHC yH
(CH,);CsH.4-NHC H,
(CH,);CqH o-4-NHCHs
(CH,).C¢H,4-NHCH,
(CH,);CH(CHCgH-2-NHC;H,,
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(CH,);:CH(CH)CeH,-3-NHCH
CH=CHCH,CH(CH,)CgH,-3-NHC¢H 4
(CH,),CeH 4-NHCH,
(CH,);CeHy4-NHCH,

CH,C= C(CH,)CqHg4-NHCH,
CH,CgH4-NHCH,;
(CH,)sCeH,4-NHC,H,,

(CH_)eCqH 4-NHCH,,

(CHy) 1, CoH-4-NHC Hy

(CH,)§CH(C Hg)CgH,4-NHC,H,
(CHZ) yCeH4-NHCH,4

(CH,)xC= CCH(CH,)CeH,4-NHCH,
(CH) xC= CCH(CHyCqH,4-NHCH,;
(CHy) 1 CH(CH4)CgH4-NHCH,
(CHQ)sCeH4-NHCH,,
(CH,)yCyH 4 -NHC gHan
(CH,)sCsH1p4-NHC oHy,
(CH,)sCH(CHy)CeH n4-NHC  Hyp
(CH,),CeH,4-NHC gHy

(CH,);CsH 4-NHC gHx
CeHo-4-SCH,

CeHi=4-SCH,

CeHo-4-5C,H,

CeH4-4-SC H,

CgHyp-4-SCyH,,

CgHy-4-SCgH,,

CeH-4-SCeH,;

CeHy-4-SC\ Hy

CH,CgH,-2-SCH,

CH,CyH-3-SCH,
CH,C¢H,4-SCH,

CH,C¢Hz4-SCH;,

CH,C¢H,4-SCH s
CH,CeH,4-SC,H,s

IIIIIIIIIIIIIIIIIIIIIIIII32,
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I I T I
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(CH,);CsH4-SCH,
(CH,)CeHa4-SC.Hs
(CH:CsHig4-SC.Hq
(CH,),CeH,4-SCH,4
{CH,);CH(CHyCeH,-3-SCeHyg
CH=CHCH,CH(CHyCeH,-3-SCqHy
(CHy)/CeH(4-SCH,
(CH,),CgHyp-4-SCH,

CH,C= C{CH,) CsH g-4-SCH,
CH,CHo-4-SCeH,y
(CHg)CsH4-SCgH,7
(CH,)sCaHyy-4-SCaHyy
(CH,),,CgH-4-SCHy
(CHp)CH(C H5)CeH,-4-SCH,
(CH,)aCeH-4-SCH,
(CH,)xC=CCH(CHyCeH,4-SCH,
(CH,)oC=CCH(CHy)CeH,-4-SCgH
(CH CH(CH )CeH,-4-SCH,
(CHy s CeH-4-SCH,
(CH)sCsHe4-SC oty
(CHp)CsHg-4-SC oty
(CHp)eCH(CHZ)CaH 0-4-SC . Hag
(CHy);CsHe-4-SCygHz
(CH,);CsH.4-SC sz
CyH,-4-CONHCH,
CeHyp-4-CONHCH,
CeH-4-CONHC,Hs
CsH-4-CONHC,H,
CeHy4-CONHCH,,
CeHe-d-CONHC iHos
CH,CgH,4-CONHCH,
CH,GgH g4-CONHCH;
CH,CgH-2-CONHCH,
CH,CH-3-CONHCH,
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(CH,),C¢H,4-CONHCH,
(CH2)4CeH,4-CONHC Hy
(CH,)3CHyo-4-CONHC Hy
(CH,)C¢H~4-CONHCH,
(CH,);CH(CH,)CeH,-3-CONHCHy
CH=CHCH,CH(CHyCgH,-3-CONHC¢H 4
(CH),CgH4-CONHCH,
{CH,),CgHy-4-CONHCH,

CH,C= C(CH,),CeH-4-CONHCH,
CH,CeH-4-CONHCH,,
(CH,)sCH,4-CONHCH,
(CH,)gCqH 1, 4-CONHCHy,

(CH,); CH,-4-CONHC,H,
(CH,)6CH(C Hg)CgH,-4-CONHC H,
(CHy) 5 CH(4-CONHCH,
(CH,)xC= CCH(CH,)C¢H,-4-CONHCH,
(CHy)oC= CCH(CHCgH,-4-CONHC,H,
(CHy), CHICH,)CeH,-4-CONHCH;
(CHy)yyCeH ~4-CONHCH,,
(CHy)gCeH(4-CONHC oHy,
(CHy)eCHyg-4-CONHC gHy,
(CHZ)sCH(CH,ICgH -4-CONHC Hys
(CH3),CeH,4-CONHC gHy
(CH,)4CeH-4-CONHC gHyp
CeH,-4-CH,Br

CeHiyo-4-CH,Br

CeH,-2-CH,Br

CgHyg-3-CH,Br

CeH,4-(CH,),F

CeH-3-(CH,),C
CeHyg4-(CH),CHFCH,
CeH,4-(CHp);CHBICeH

CH,CeH 4-CH,Br

CH,C¢H o-2-CF,
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CH,C¢Hyo-3-CF, H H H
CH,CeH4-CF, H H H
CH,CqH4-CH,CI H H H
CH,CgH,-3-CH,Br H H H
CH,CeH4-(CH,)F H H H
CH,CeH4-(CH,)eF COCH, COCH, COCH;
CH,CgH,4-CF,CHy H H H
CH,CeH4-CF,CHy COCH, COCH; COCH,
(CHy),CeHy4-CH,Br H H

(CHy);CeH,-4-(CH,),Br
(CHp1CgH1p4-(CH,),Br

(CHp).CeH,4-CH,C

(CHysCeH,-3-CH,Br
CH=CHCH,CH(CH,)C¢H,-3-(CH,),CHCIC;H,
(CH,);CeH,4-CH,F

(CH,),C¢H,0-4-CH,Br

CH,C= C(CH,).CeH g-4-CH,Br
CH,CeH,4-(CH,);CHFC H,
(CH,)4CeH,-4-(CH,)sCHCIC,H,
(CH)sCaHy4-4-(CHL)CHCIC,H,

(CHR),, CeH-3-(CHp) Tt

(CHZ)$CH(C Hy)CgH,-2-CH,CHBICH,
(CHpuCeH4-CH,Br

(CH,)oC= CCH(CHCsH.-4-CH,Br

(CH,),oC = CCH(CHCeH,-3-(CH,);CHFC H,
(CHy),CH(CHy)CgH-4-CH,Br

(CH3)»CeH 4-(CHy),CHCIC Hs
(CH,)4CeH,-3-(CH,), C!

(CHy)gCeH g~4-(CH,);CHCIC,H,
(CH,)sCH(CHy)CH -3-(CH,)sCHFC ygH2
(CH,),CeH,-3-(CH,)sCBr,CeH,,
(CHg);CeH~4-(CH,) sCF

CgH4-NH,

CsHyo4-NH,
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CH,CeH,4-NH,
CH,CeHp-4-NH,
CH,CsH,-3-NH,
(CHy,CeH,4-NH,
(CH2)CeH4-NH,
(CHZ)4CgH g-2-NH,
(CH,),CeHy-4-NH,
(CH,).CsH4-NH,
(CH,)sCeHd-3-NH,
CH=CHCH,CH(CH,C¢H,-3-NH,
(CH,),CeH4-NH,
(CH,),CeHyg-2-NH,
(CH,),CeH,g4-NH,

CH,C= C(CH,).CeHq-4-NH,
(CH,)sCeH,4-NH,
(CH,)oCaH 4-NH,
(CH,),, CeH 4-NH,
(CH)sCH(C H)CsH-4-NH,
(CH,) sCeH,4-NH,

(CH3) xC= CCH(CH,)C¢H4-4-NH,
(CH)1CHI(CH,)eC = CC,HglCeH 4-NH,
(CH,)1 CH(CHy)CeH -3-NH,
(CH,),CgHy4-NH,
CH,CH(C;H.9CsH\4-NH,
(CH,)§CH(CHCgH -4-NH,
CsHe4-NO,

CeHp4-NO,
CH,CeH,4-NO,

CH,CeH 0=4-NO,
CH,CeH.-3-NO,
(CH,),CeH,4-NO,
(CHp,CeH,4-NO,
(CH,),CeH4-NO,
(CH,)sCeH g-4-NO,

I r r r r r r r r r r r r r r r r r r r rr rr rxrxr I I I Ix

COCH,

r r r r r r r r » r r r r r r r r r r r r r I r r r Ir rT I I I I I I

If r r r r r r r » r r r r r r r I I ¥ r I r r r r r r r r r r xr I x

I r r» r r r »r r r r rIxr TrIr Ir r rr rr r r r r r r I r I IxIIxIIxIIxIx

74

0187
TEVA EX. 1014

Page 187



20

25

30

35

40

45

50

55

EP 0 627 406 A1

Rl

D
©

X
Y

By}
[

(CH,).CH4-NO,
(CH,)1CH(CHy)C4H,-3-NO,
CH=CHCH,CH(CHyCgH,-3-NO,
(CH,),CeH4-NO,
(CH,),CHip-4-NO,
CH,C=C(CH,)CsH-4-NO,
(CH,)sCsH,4-NO,
(CH,)sCaH1u-4-NO,
(CHy)CeH,-4-NO;
{CH,)CH(CH)CsH -4-NO,
(CHy)yCeH,-4-NO,

(CH,) (C=CCH(CH,)CH-4-NO,

(CH,),CH((CH,)sC=CC,HCgH,4-NO,

(CH,)..C=CCeH,-3-NO,
(CH,)CeHo-4-NO,
CH,CH(CyH,g)CeH-4-NO,
(CH)sCH(CHCgH\p-4-NC,
C¢H,-4-OH

CyHy4-OH

CH,CyH -4-OH
CH,CgH,-4-OH

CH,CeH o-4-OH
CH,CgH-3-0H
(CH,);CgH,4-OH
(CH,),CeH 4-OH
{CH,){CgH o-4-OH
(CH.CeH4-OH
(CH,)3CH(CHy)CH,-3-OH
CH=CHCH,CH(CHC¢H,-3-OH
(CH,),CeH,4-OH
{CHy),CeHyp-4-OH

CH,C= C(CH,).CeHy-4-OH
{CH3)sCeH,-2-OH
{CH,)4CeH 4-OH
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(CH,)4CqHy,-4-OH
{CH,)yy CeH -4-OH

(CH)eCH(C Ha)CeH~4-OH

(CHy) qCeH-4-OH

(CH,) C= CCH(CH,ICeH,-4-OH
(CH,):CHI(CH,)sC=CC,H;IC¢H,4-CH
(CHy) CH(CHy)C¢H-3-OH
(CH,)xCeH-4-OH
CH,CH(C7H,)CeH o4-OH
(CHy)sCH(CH)C4H -4-OH
CgH.-4-COOH

CgHig-4-COOH
CH,CeH,-4-COOH

CH,CgH g-4-COOH
CH,CgH,-3-COOH
(CH,),CeH,4-COOH
{CH,);CeH-4-COOH

(CHy)yCeH o-4-COOH
(CH,).CeH,4-COOH
(CH,),CH(CHyCH,-3-COOH
CH=CHCH,CH(CH,CH,-2-COOH
CH=CHCH,CHICHCH,-3-COOH
(CH,);,C¢H-4-COOH

(CHy),CeH o-2-COOH

(CH,);CgH o-3-COOH

(CHy)/CeH g-4-COOH
CH,C=C(CH,)CsHyg-4-COOH
(CH,)4CeH4-COOH
{CH,)4CgH,u-4-COOH
(CHy)yyCeH.-4-COOH

(CH,)CH(C Hy)CgH,4-COOH
(CH,)13CeH-4-COOH

(CHy) oC = CCH(EH,)CH -4-COOH
(CHJﬁHUCHmCECC¢UCﬁ(¢COOH
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(CH,),,CH(CHCgH,-3-COOH
{CH,),,CeH-4-COCH
CH,CH(C:H,5)CsHyo-4-COOH
(CHZ)sCH(CHyCH,-4-COOH
CeH(-4-Br

CeHy4-Cl

CH,CgH-4-Br

CH,CgHy-4-Cl
CH,CsH.4-Cl

CH,CH . 4-F

CH,CsHo-4-F

CH,CsH3-F
(CH,),CgH,4-Br
(CH,):CsH4-F
(CH,);CsH.4-Cl
(CHy),CH.4-Cl
(CH,)1CeH,4-Br
(CH,),CsH.-4-8r
(CHp),CeH, -1

(CH,)4CsH 0-2-8r
(CH,)4CeHo-4-Br
(CHp)CeH4-F
(CH,),CH(CHCgH,-2-Br
(CH),CH(CHy)CgH,-3-Br
CH=CHCH,CH(CH)C¢H,-3-8r
(CHZ,CeH4-F

(CHy),CeH o-4-Br

CH,C= C(CH,),CgHyp-4-Br
(CH,)gCeH4-F
(CHp)gCqH1a-4-F
(CHp,,CeH.-4-Br
(CHsCH(CHg)CoH,-4-F
(CH,)sCeH(-2-Br

(CH,) ,CqH -4-Br
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(CH_) C=CCH(CH,)C¢H,4-Cl H H H H
(CH,);CHI(CH,)sC=CC,H,JC¢H,4-Br H H H H
(CH,)1CH(CHy)C¢H,-3-Ct H H H H
(CHy),,CgH-4-Br H H H H
CH,CH(CyH,s)CeHyp4-F H H H H
(CH,)sCH(CHyC¢H,,-4-Cl H H H H
CH,CeHy(-4-NH,)-3-Cl H H H H
CH,CeHg(-4-NH,)-2-CH, H H H H
CH,CeH4(-2-NHCOCH,)-4-OCH; H H H H
{CH,)1CeHq(-4-COOC,Hg-3-C gHy, H H H H
{CH,),CeH,(-4-Br)(-3-C,Hy-2-COOH H H H H
(CH,);CH(CHYCgH,(-3-CHy)(-2-F)4-NO, H H H H
CH,CeH(-3-F)-4-CgH, H H H H
CH,CHx(-3-F)-4-CgH,, COCH; H COCH;, COCH,
CH,CeHy(-2-C,Hg)-4-CgHyy H H H H
CH,CeHq(-2-C,Hg-4-CyH,, COCH, H COCH; COCH,
CH,CgHy(-3-CHy)-4-CyHyy H H H H
CH,CeHy(-3-CHy-4-CgHyy COCH, H COCH,; COCH,
CH,CeHy(4-OC,H,5)-3-OCH, H H H H
CH,CH(4-0OC,H,s)-3-OCH, COCH; H COCH, COCH,
CH,CeHy(-4-0C;H,5)-3-CH, H H H H
CH,CeH(-4-OC,Hy5)-3-CH,4 COCH, H COCH, COCH;,
O, (CHa)y—
g o e
O, (CHa)y—
l:o CgHi3 COCH, H COCH, COCH;
O, CioHa1
[O><<:>*%CHgy— H H H H
O, CioH21
[:O><<C:>PﬂCHﬁ3—- COCH, H  COCH, COCH,
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(CH3z)p—

Crtis - H H H H
(CHR)p—

Ciths COCH, H COCH, COCH,
(CHz)o—

CaHiz H H H H
(CH2)2—

CeHi7 COCH, H COCH, COCH,
(CH)sCOCeH4-Cqhyy H H H H
COCgH,4-CH,s H H H H
COC¢H,4-C,Hi COCH, H COCH; COCH,
COCeH,4-CgH,yy H H H H
COCgH,-4-CgHyy COCH, H COCH;  COCH,
CH(OH)CH,4-CH,g H H H H
CH(OH)CH 4-C/H.s COCH, H COCH, COCH,
CH(OH)CgH4-CgHr H H H H
CH(OH)CH,4-CeH,, COCH, H COCH, COCH,
(CHpsOCeH,-4-OCH. H H H H
(CH,)sOCeH,-4-OCH3 COCH, H H H
CH,CgH -4-O(CH,),F H H H H
CH,CsH +4-O(CHy),F COCH, H COCH, COCH,
CH,C4H -4-OCF,CeHyy H H H H
CH,CeH.-4-OCF,CeHy COCH, H COCH,  COCH,
(CH_)gOCsHs H H H H
(CH,)$OC4Hs COCH, H COCH, COCH,
(CHy), OC4Hs COCH, H H H
(CHp) 4 OCHs H H H H
(CH,)sO(CH,),0CgHs H H H H
(CHy)sO(CH,),0CHs COCH, H COCH, COCH,
CH,CeH.OCH,CaHs H H H H
CH,CeHOCH,CeHs COCH, H COCH,  COCH,
CH,CgH O(CH,)CeHs H H H H
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CH,CgH (O(CH,)¢CeHs COCH, H COCH, COCH,
CH,CeH.CH,0(CH,)sCeHs H H H H
CH,CeH,CH,0(CH,)sCeHs COCH;,4 H COCH; COCH,
C[HZOR“‘
R2R3N—Q—CH20R5
R
R R? R’ R* R®
OH N
\/‘\N\/\/\/\/\/\/O‘ﬁ H H H H
oH
o Ny
\T/K/\/\/\/\/K/\/\zo'ﬁ H H H H
oH
~ N
OH
Ny
YV\/\M)\/V\’O"’ H H H H
oH
OH OH
OH
N NN O
oM H H H H
OH OH
on H H H H
OH OH
OH
OH OH
OH OH OH OH
o H H H H
OH OH OH
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o H H H H
OH
b H H H H
N-OH
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CeHa4-(CHz)CH,
CyH,4-(CH,),CH;
CHe4-(CH,),CH,
CHad-(CH,)CH,
CeHa-a-(CH,),CH,
CgH.4-(CH,)CH,
CoH4-(CH)sCH;
CeH4-(CHz)cCH,
CeH-4-(CHy),,CHy
CeH4-(CHp)CH,
CeH4-(CHy) 3CH,
CeH4-(CHy),.CH,
CeH.4-(CH,),sCH,
CgHe-2-(CH,)gCH,4
CeHa-3-(CHZ)CH,
CeHa-4-0-(CH,),CH,
CeH.-4-O-(CH,).CH,
CyH,-4-0-(CH,){CH,
CeH.-4-0-(CHy)eCH,
CoHo-4-0-(CH,),CH,
CeH.-4-0-(CH,)CH,
CeHq-4-O-(CH,)CH,
CeH.-4-0-(CHy) oCH,
CeH4-0-(CH,),,CH,
CeH,-4-0-(CHy) oCH,
CyH,-4-0-(CHy) o CH,
CyH,-4-0-(CHy),,CH,
CeH,-4-0-(CH,),,CH;
CeHy-4-O-(CH,)sF
CH-4-O-(CH,)oF
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CH,CH,4-S-(CH,)sCH,
CH,CH4-S-(CH,)eCH,
CH,CyH,4-S-(CHy)sCH,
CH,CgH.4-S-(CH,)sCH,

CH CyH4-5-(CHg)ygCH,
CH,CgH.4-S-(CH,),,CH,
CH,CsH.4-S-(CHy) uCH,
CH,CgH,4-S-(CH,) ,CH,
CH,CgH -4-S(=0)(CH,)sCH,
CH,CgH,-4-S(=0)CH,)sCH,
CH,CgH-4-S(=0)(CH,),CH,
CH,CgH,-4-S(=0)(CH,),CH,
CHZCsHa4-S(=0}CH,)sCH,
CH,CeH-4-S(=0}CH,)sCH,
CH,CeH -4-S(=0)(CH,),(CH,
CH,CgH,-4-S(=0)}CH),,CH,
CH,CsH4-4-S(=0)(CH,) ,CH,
CH,CgH,-4-S{=0)(CH,),,CH,
CH,CyH,-4-S(=0)CH,)CH,
CH,CsH,-4-S(=0),{CH,)eCH;
CH,C¢H,-4-S(=0),(CH,),CH,
CH,CeH4-S(=0),(CH,),CH,
CH,CgHo-4-S(=0),(CH,)CH,
CH,yCeH.-4-S(=0),(CH,)sCH,
CH,CH-4-S(=0)CHy) oCHs
CH,CeH(-4-S(=0)5(CH,),,CH,
CH,CeH -4-S(=0),(CH,) oCH,
CH,CeH-4-S(=0),(CH,)sCH,
(CH,);CeH,4-S(=0)(CH,)sCH,
(CH,),CsH,4-S(=0)(CH,),,CH,
(CH,),CeH,4-S(=0),(CH,)CH,
(CHR),CeH-4-S(=0),(CH,) oCH,4
(CH,),CeH,4-(CH)4CH;
(CHp)oCyH -4-(CH,)CH,
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(CH,),CeH4-(CH,)sCH, COCH;,3 H COCH,; COCH,
(CH,),CH.4-(CH,)xCH, H H H H
(CHZ),CeH(4-(CH,) oCH,4 COCH, H COCH, COCH,
(CH,),CeH,4~(CH,),,CH, COCH,4 H COCH;,; COCH,
(CHp),CeH,4-(CH,) ,CH, H H H H
(CHy),CeH,4-(CH,) o CH, COCH, H COCH, COCH,
(CHy),CeH4-(CH,) o CH,4 H H H H
(CH,),CeH,4-(CH,),,CH, CQOCH, H COCH, COCH;,
(CHy),CgH(4-0-(CH,),CH,4 H H H H
(CHZ);CeH(4-0O-(CH,),CH,4 COCH;, H COCH, COCH;,
(CH,),CeH,4-0-(CH» aCHy H H H H
(CHy)yCeH4-0~(CH,),CH,4 COCH, H COCH, COCH,
(CH,),CeH4-(CH),F H H H H
(CHZ),CgH(4-(CH,)F COCH, H COCH; COCH,
(CHR,CeH4-(CHp) oF H H H H
(CH,),C¢H,4-(CH,) oF COCH,;, H COCH; COCH;,
(CH,),CeH.,4-0-(CH,),F H H H H
(CH,),CeH,4-0O-(CH,),F COCH;, H COCH; COCH,
(CH,),CeH,4-O-(CH,)F H H H H
(CH,),CeH,4-O-(CH,)F COCH, H COCH, COCH;,
(CH,),CeH,4-0-(CH,),,F H H H H
(CH,CsH(4-0O-(CHp)\ F COCH, H COCH; COCH,
(CHp,CeHyp4-(CH,)CH; H H H H
(CH,);CeHo=4-(CH,)sCH, H H H H
(CH,),CgHy =4 -(CH,)eCH; H H H H
(CH,),C¢H4-(CH,),CH; H H H H
(CH,),CeHuu-4-(CH,),CH, COCH, H COCH, COCH,
(CH,),CeHy4-(CH,)CH,q H H H H
(CH3),CetHyg4-(CH,)oCH, H H H H
(CH,),CeHy-4-(CH,), CH, H H H H
(CH,),CeHyp4-(CH,)yyCH, COCH, H COCH, COCH,
(CH,);CsHx4-(CH;)oCHy H H H H
(CH,),CeHyx4-(CH;) oCH,4 H H H H
(CH,),,CeHs H H H H
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(CH,)sCeHs H H H H
(CH,)yyCeHs H H H H
(CH,) sCeHs H H H H
(CH,)gCeH,4-F H H H H
(CH,)gCeH4-F H H H H
(CHpoCeH(-3-F H H H H
(CH,)oCeH-3-F COCH, H COCH, COCH,
(CH,), CeHy-4-F H H H H
(CH,),CeH,-4-F H H H H
(CHp)sCeHe-4-F H H H H
(CH,)0CeHe-4-F COCH, H COCH, COCH;,;
(CH,), CeH-4-F H H H H
(CHy)\sCeH-4-F H H H H
(CH CsH-4-F H H H H
(CH,,,CeH -4-F H H H H
(CH)sCsHo-4-F H H H H
(CHR) 6 CeHa-4-F H H H H
(CHy)xCeH(4-F H H H H
(CHsO(CH,;),CstHs H H H H
(CH,)sO(CH,),CsHs COCH, H COCH, COCH,
(CH,);0CH,CgHs H H H H
(CH,)sOCH,CeHs COCH;, H COCH, COCH,
(CH3),CH,4-OCH,CgH; H H H H
(CHR),CeH4-OCH,CH, COCH, H COCH, COCH,
(CHZ);CeHy-4-0-(CH,),CeHs H H H H
(CH,),CeHy4-0-(CHy)sCeHs H H H H
(CH,),CeH,4-0-(CH,),CeHs H H H H
(CHp,CeH.-4-0-(CH,)sCeHs H H H H
(CH,),CeH44-O~(CH,),CeHs H H H H
(CHY),CgH-4-0-(CH,)CsHs H H H H
(CH,),CgH4-4-0-(CH),OCeHs H H H H
(CH,),CeH4-4-0-(CH,),OCHs H H H H
(CH,),C¢H44-0-(CH,)sOCsHs H H H H
(CH,),CgH,4-O-(CH,)sOC¢H; H H H H
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(CH),CeH(~4-0O-(CH,),OCgHs
(CH,),CsH,4-0O-(CH,)gOCeHs
(CH,),CsH(4-(CH,);0CHs
(CHg),CeH4-(CH») OCeHs
(CH3),CgH4-(CH,)sOC¢Hs
(CH,),CgH,4-(CH,)¢OC¢Hs
(CHZ),CeH4-(CH,);OCeHs
(CHy);CgH44-(CH,)gOCHs
(CHZ),CeH(4-0-(CH,),CgH,-4-F
(CHR),CeH,4-0-(CH,);CeH.-4-F
(CH,CeH4-0-(CH,) CeHo-4-F
(CHp),CeH 4-O-(CH,);CsH,-4-F
(CH),CeH4-0-(CH,)sCsH-4-F
(CH,),CgH,4-O-(CH,)sCeH.-4-F
(CH,),CgH,4-O-(CH,)¢CsH,-4-F
(CHy),CeH,4-O-(CH,),CsH-4-F
(CH,),CeH,4-O-(CH,)sCsH.-4-F
(CH,),C¢H,4-OCH,CH,-4-F
(CH,),CgH,4-O-(CH,),CsH-4-F
(CH,),CeH4-0O-(CH,),CeH-4-F
(CH,);C¢H,4-0O-(CH,),CeH,4-F
(CHy)oCeH4-O-(CH,)sCsH,-4-F
(CH,),CeH4-O-(CH,);CeH(-4-F
(CH,),C4H,4-0-(CH,)¢CH,4-F
(CH,),CgH -4-O-(CH,),0C¢H,4-F
(CH,),CgH~4-O-(CH,) OCeH-4-F
(CH,),CgH4-0-(CH,)OC,H,4-F
(CH,),CsH.4-0-(CH,)(OCeH4-F
(CH,),CgH,4-0-(CH,),OCH,4-F
(CH,);CH,4-O-(CH,)gOCH,4-F
(CHZ),CeH,4-(CH,),0CH, 4-F
(CH,),CeH,4-(CH,) ,OCH,4-F
(CH,);CeH -4-(CHZ)OCgH,-4-F
(CH,);CeH,4-(CH,)OCeH,4-F
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(CH,CeH(4-(CH,),0C¢H4-F H H H H
(CHZ)yCsH,-4-(CH,)s0CH,4-F H H H H
CH,CH(OH)CgH,4-(CH,){CH, H H H H
CH,CH(OH)CeH4-(CH,)sCH, H H H H
CH,CHFCgH,-4-(CH,),CH, H H H H
CH,CHFCgH-4-(CH,»CH, COCH, H COCH, COCH,
CH,CHFCgH,-4-(CH,)sCH, H H H H
CH,CH(OH)CgH,4-(CH,)CH, H H H H
CH,CH(OH)CgH,4-(CHy)gCH, H H H H
CH,CH(OH)C¢H,4-(CH,),,CH, H H H H
CH,CH(OH)CgH,4-(CH,),,CH, COCH, H COCH, COCH,
CH,CH(OH)C¢H,4-(CH,) ;CH, H H H H
CH,CH(OH)CgH4-(CHy) sCH3 H H H H
CH(OH)CH(OH)CgH 4-(CH,)sCH, H H H H
CH(OH)CH(OH)CH,4-(CH,)eCH, H H H H
CH(OH)CH(OH)C4H,4~(CHy),CH, H H H H
CH(OH)CH(OH)CgH4-(CH,),CHy COCH, H COCH, COCH,
CH(OH)CH(OH)CH 4-(CH,),CH, H H H H
CH(OH)CH(OH)CH.4-(CH,)sCH, H H H H
CH(OH)CH(OH)C4H,4-(CHy) oCHy H H H H
CH(OH)CH(OH)CH,4-(CH,), CH, H H H H
CH(OH)CH(OH)CgH,4-(CHy), CH, COCH, H COCH;  COCH,
CH(OH)CH(OH)CgH 4-(CH,) o CH, H H H H
CH(OH)CH,CgHs H H H H
CH(OH)CH,C¢H(4-(CH,):CH, H H H H
CH(OH)CH,CgH(4-(CHy):CH, H H H H
CH(OH)CH,CgH4-(CH,).CH, COCH, H H H
CH(OH)CH,CgH(4-(CH,),CH, H H H H
CH(OH)CH,CgH4-(CH,),CH, COCH, H H H
CH(OHICH,CgH,4-(CH,)sCH, H H H H
CH(OH)CH,CgH(4-(CH,)sCH, H H H H
CH(OH)ICH,CgH4-(CH,)oCH, H H H H
CH(OH)CH,CgH,4-(CH,),,CH, H H H H
CH(OH)CH,CgH4-(CH,),,CH, COCH, H COCH, COCH,
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CH(OH)CH,CgH 4-(CH,) zCH, H H H H
CH(OH)CH,CgH,-4-(CH,)sCH; H H H H
CH(OH)CH,CgH,4-0-(CH,)sCeHs H H H H
(CH(OH)],CeH4-0-(CH,)6CsHs H H H H
CH,CH(OH)CeH,-4-0-(CH)sCsHs H H H H
CH(OH)CH,CgH,-4-O-(CH,)¢CsHs COCH, H COCH, COCH,
(CH(OH)],CgH,4-O-(CH,)CeHs COCH, H COCH; COCH,
CH,CH(OH)CgH -4-O-(CH,)sCeHs COCH, H COCH; COCH,
CH=CHCgH,-4-(CH,)sCH; H H H H
CH=CHCgH,-4-(CH,){CH; H H H H
CH=CHCgH,4-(CH,),CH; H H H H
CH=CHC4H,4-(CH,),CH, CQOCH, H COCH, COCH,
CH=CHCgH,4-(CHy)sCH; H H H H
CH=CHCgH,4-(CH,)sCH; H H H H
CH=CHCH,4-(CH,) cCH, H H H H
CH=CHCgH,4-(CH,),,CH, H H H H
CH=CHCgH,4-(CH,),,CH, COCH, H COCH, COCH;
CH=CHCgH,4-(CHy) ,CH, H H H H
CH=CHCgH,4-(CH,);CH, H H H H
CH;CH=CHCH,CqH,4-(CH,).CH, H H H H
CH,CH=CHCH,C¢H4-(CH,)sCH, H H H H
CH,CH=CHCH,C¢H,4-(CH,)sCH, COCH, H COCH, COQCH,
CH,CH=CHCH,CgH,-4-(CH,)CH, H H H H
CH,CH=CHCH,CgH,4-(CH,),CH, H H H H
CH,CH=CHCH,CgH-4-(CH)sCH, H H H H
CH,CH=CHCH,CgH,-4-(CH,)CH, H H H H
CH,CH=CHCH,CgH,4-(CH,)sCH, COCH, H COCH, COCH,
CH,CH=CHCH,CgH,4-(CH,)CH; H H H H
CH,CH=CHCH,CeHy4-(CHo)y CHy H H H H
CH,0C¢H +4-(CH,)CH, H H H H
CH,OCeH-4-(CH,)CH, H H H H
CH,OCeH-4-(CH.»CH, H H H H
CH,0C¢H-4-(CH,),CH, COCH, H COCH; COCH,
CH,0C¢H,-4-(CH,)gCH, H H H H
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R R R R* R®
CH,0OC¢H,-4-(CH,)sCH, H H H H
CH,0CeH,-4-(CH,),CH,4 H H H H
CH,OCgH,-4-(CH,) ,CH, H H H H
CH,0C¢H,-4-(CH,),,CH, COCH, H COCH, COCH,
CH,OC¢H.-4-(CH,),,CH, H H H H
CH,OCgH,4-(CH,) 4CH, H H H H
CH,0OCH,CqHs H H H H
CH,0CH,CsHs COCH, H COCH, COCH,
CH,OCH,C4H,4-(CH,)CH, H H H
CH,O(CH,),CsH,4-(CH,)sCH; H H H H
CH,0O(CH,),C¢H,4-(CH,),CH; H H H H
CH,O(CH,) ,C¢H,-4-(CH,),CH, H H H H
CH,O(CH,)sC¢H,4-(CH,),CH, H H H H
CH,0(CH,)sC¢H,4-CH,CH, H H H H
CH,O(CH,),C¢H,4-CH, H H H H
CH,O(CH,)3CeHs H H H H
CH,O(CH,),,CgHs H H H H
CH,0CH.-4-O(CH,)CeHs H H H H
CH,OCgH,-4-O(CH,)CeHs H H H H
CH,OCH.~4-O(CH,)CeHs H H H H
CH,OCsH -4-O(CH,)CeHs COCH, H COCH, COCH,
CH,OCgH,-4-O(CH,)¢CHc4-F H H H H
CH,0C¢H-4-O(CH,);CgHs H H H H
CH,0C¢H,-4-O(CH,)4CeHs H H H H
CH,0CgH,-4-O(CH,)eCeHs H H H H
(CH,),CsH4(3-OCH,)-4-0C,,Hy H H H H
(CH2),CeHy(3-OCH,)-4-0OC, Hy COCH, H COCH; COCH,
(CH,),CsH4(2-F)-4-(CH,),CH, H H H H
(CH,),C¢H4(2-F)-4-(CH,)},CH, COCH, H COCH; COCH,
(CH,),CeHy(2-F)-4-(CHy)yy CH, H H H H
(CH,),CeHy(2-F)-4-(CH,),, CH,4 COCH;, H COCH; COCH,
(CH,),CsH4(3-F)-4-O(CH,)sCH, H H H H
(CH),CeHy(3-F)-4-O(CH,)CH, COCH, H COCH, COCH,
(CHZ),CeH;(3-F)-4-O(CH,),sCH, H H H H
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(CH,),CeHa(3-F)-4-0O(CH,)xCH, COCH, H COCH;  COCH,
(CH,),CeHa(2-F)-4-O(CH,)sCH,4 H H H H
(CH,);CeHy(2-F)-4-O(CH,)CH, COCH, H COCH, COGCH,
(CH_),CeHa(2-F)-4-O(CH,)xCH; H H H H
(CH,),CeH3(2-F)-4-O(CH,)oCH, COCHs,4 H COCH, COCH,
(CH,),CeH4-N(CH)C,H,5 H H H H
(CH,),CeH(4-N(CH)C,H g COCH,4 H COCH; COCH,
(CH,),CeH-4-N(CH)C\ Hp H H H H
(CHy),CqH-4-N(CHYC  Hyy COCH, H COCH, COCH,
(CHy),CeHy4-NHCOCH H H H H
(CH,),CeH,-4-NHCOCeH COCH, H COCH, COCH,
(CH,),CeH4-NHCOC oHy, H H H H
(CHy),CsH-4-NHCOC gHan COCH,4 H COCH, COCH,
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(;HQOR“
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R
R R R® R* R®
2-CH,S-4-(CH,) oCH; H H H H
CH,-2-CH,S-4-(CH,)CH, H H H H
CH,-2-C H,S-4-(CH,)sCH, COCH, H COCH, COCH,
{CHp)p-2-CuH,S-4-(CH,)eCH; H H H H
{CH,)y-2-C4H,S-4-(CHy)sCH, COCH, H COCH; COCH,
{CH,)y-2-CH,S-4-(CH,),CH, H H H H
(CH,)2-CH,S-4-(CH,)CH, H H H H
(CH,)~2-C4H,S-4-(CH,)CH, COCH, H COCH; COCH,
(CHy)s-2-CH,S4-(CH,){CH, H H H H
{CH,)¢-2-CH,S-4-(CH,)sCH, COCH, H COCH, COCH,
{CH,)g-2-CaH,S-4-(CH,),CH, H H H H
(CH,)¢-2-CH,5-4-(CH,),CH, COCH, H COCH, COCH,
(CHp)7-2-CH,S-4-(CH,){CH, H H H H
(CHp);-2-C H,S-4-(CH,;);CH,4 COCH, H COCH, COCH;,
(CHy)g-2-CH,S-4-(CH,),CH, H H H H
(CHy)s-2-CH,S-4-CH,CH, H H H H
{CHg)s-2-C H,S-4-CH,CH, COCH, H COCH, COCH;,
(CHp) ¢-2-CH,S4-CH, H H H H
(CHy) g-2-CH,S-4-CH, COCH, H COCH; COCH,
(CH,),,-2-CHS H H H H
(CHp g-2-CHS H H H H
(CHy) 3-2-CHsS H H H H
(CHpy-2-CHS COCH, H COCH, COCH,
(CHp\(-2-CH,S H H H H
(CH-2-CH5S H H H H
(CHps2-CHsS COCH, H COCH, COCH,
(CHp\-2-CHS H H H H
(CHYy-2-CHSS H H H H
(CHy)g-2-CH3S H H H H
(CH,),g-2-CH;S COCH, H COCH, COCH;
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(CHy)3-2-CH,S-4-(CH,),CH, H H H H
(CH,)p-2-C H,S-4-(CH,)sCH, H H H H
(CH,)p-2-C H,S-4-(CH,)CH,4 COCH, H COCH; COCH,
(CHy)y-2-C H,S-4-(CH,) oCH, H H H H
(CHy)-2-C (H,S-4-(CH,) oCH4 COCH, H COCH; COCH;
(CH,)p-2-C H,S4-(CH,) ,,CH, H H H H
(CHy)p-2-C H,S-4-(CHy) ,CH, COCH, H COCH; COCH,
(CHy),-2-C H,S4-(CH,) ,CH; H H H H
(CHY)p-2-C H,5-4-(CH,) ,CH,4 COCH, H COCH, COCH,
(CHy)p-2-CH,S-4-CH,CeHs H H H
(CH,)5-2-C H,S-4-(CHy),CsHs H H H H
(CH,),-2-CH,S-4-(CH,),CoHs H H H H
(CHy)p-2-C (H,S-4-(CH,) CeHs H H H H
(CH,);-2-CH,S-4-(CH,)CsHs H H H H
(CH,)p2-C H,S4-(CH,){CeHs H H H H
(CHy)y-2-CH,S-4-(CH,)CeHs COCH, H COCH, COCH,
(CHy)p-2-CH,S-4-(CH,);CeHs H H H H
(CH,)p-2-C H,S-4-(CH,),CHs COCH, H COCH, COCH,
(CH,)5-2-CH,S-4-(CH,)eCeHs H H H H
(CHg)-2-C {H,S-4-(CH,)eCsHs COCH, H COCH;  COCH,
(CHy)g-2-C {H,S-4-(CH,)gCeHs H H H H
(CH,)y-2-C (H,S4-(CH,)CeHs COCH, H COCH; COCH,
(CH,),-2-CH,S-4-(CH,) xCeHs H H H H
(CHy)42-C {H,S-4-(CH,) oCeHs COCH, H COCH, ' COCH,
(CHy)y-CgH4-CH,-2-C H,S H H H H
(CHy)y-CeHy4-(CH,),-2-CH,S H H H H
(CHp)p-CgH4-(CH,)y-2-CH,S H H H H
(CHZ),-CgHa4-(CH)-2-CH,yS H H H H
(CHQ)p-CH4-(CH,)s-2-C.H,S H H H H
(CH,),-CeH4-(CH,)e-2-CH,S H H H H
(CHZ)2-CeH.4-(CH,)e-2-C.H,S COCH, H COCH, COCH,
(CHp)-CeH4-(CH,),-2-CH,yS H H H H
(CHp)p-CgH 4-(CH,)»-2-CH,S COCH, H COCH, COCH,
{CH,),-CeH,4-(CH,)g-2-CHyS H H H H

91

0204

TEVA EX. 1014
Page 204



10

15

20

25

30

35

40

45

50

55

EP 0 627 406 A1

R R? R’ R* R®
(CHy)z-CeHy4-(CHy)g 2 CHS cocH,  H COCH;  COCH,
(CHy)y-CeHo4-(CH,)g-2-CH,S H H H H
(CHp)-CgH,4-(CHy)g-2-CH,S COCH,  H COCH, COCH,
{CH,)y-CeHy4-(CH,) g-2-CH:S H H H H
(CHo)rCeHed-(CHy)-2-CoHsS cocH,  H COCH, COCH,
(CHy)-CeH,4-CHy-3-C HyS H H H
(CH,)p-CeHy4-(CH,),-3-CH,S H H H H
(CH,);-CeHa4-(CH,)1-3-CH,S H H H H
(CH,)-CeHi4-(CH,)-3-C H,S H H H H
(CHy)z-CeH,4-(CHy)s-3-CH,S H H H H
(CH,)p-CeH,4-(CH,)-3-CH,S H H H H
(CHy),-CeH,4-(CH,)g-3-CH,S COCH,  H COCH, COCH,
(CHy),-CeH,4-(CH,),-3-CH,S H H H H
(CHa)-CeH,4-(CHy),-3-CHyS COCH,  H COCH,  COCH,
(CHy)p-CeH4+(CH,)g-3-CH,S H H H H
(CHy)y-CeH,4-(CHy)y-3-C.H,S COCH, H  COCH, COCH,
(CHyCeH-4-(CH,)y-3-C.H,S H H H H
(CHy)y-CeH -(CH,)y-3-C HyS COCH, H  COCH, COCH,
(CHo)y-CgH,4-(CH,) -3-CH,S H H H H
(CHp)-CeH,4-(CHy),0-3-CH,S CoCH,  H COCH, COCH,
2-CJHyS-5-(CH,)CH, H H H H
CH,-2-CH,S-5-(CHy)eCH, H H H H
CHy-2-C H,S-5-(CHy)sCH; COCH,  H H H
CH,-2-CH;S-5-(CHp)sCH, CocH,  H COCH, COCH,
(CHy)2-2-C JHyS-5-(CHy),CH, H H H H
(CHp)3-2-C (HyS-5-(CH,);CH, COCH,  H COCH, COCH,
(CHy)4-2-C(H,S-5-(CH,)sCH, H H H H
(CHy)3-2-CHyS-5-(CHy)sCH, cocH,  H COCH, COCH,
(CH,)-2-CHpS-5-(CH,) CHa H H H  H
(CH,)-2-C,H,S-5-(CH,).CH, COCH,  H COCH, COCH,
(CHy)a-2-CHyS-5-(CHy).CH, H H H H
(CHy)5-2-C JHyS-5-(CHy)CH, COCH,  H COCH;  COCH,
(CHy)g-2-C JHyS-5-(CHy),CH, H H H H
(CHy)g-2-CHyS-5-(CH),CH, COCH;  H COCH, COCH,
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(CH,)r-2-CH,S-5-(CHy),CH; H H H H
(CH,)y-2-C H,S-5-CH,CH, COCH, H H H
(CH,),-2-CH,S-5-CH,CH, COCH, H COCH, COCH,
(CH,)g-2-C,H,S-5-CH, H H H H
(CH,)g-2-CH,S-5-CH;, COCH, H COCH, COCH,
(CH,)g-3-C,H4S H H H H
{CH,)g-3-CiHyS H H H H
(CHp)o-3-CH,S H H H H
(CHy)y-3-CHsS H H H H
(CHp)-3-CH;S H H H H
(CHyp u-3-CHsS H H H H
(CHp)\(-3-CiHsS H H H H
(CH,)5-3-CHyS H H H H
{CH;)6-3-CH,S H H H H
(CH,)-3-CH,S H H H H
(CHy) g-3-CH5S H H H H
(CH,)y-2-CH,S-5+(CH,),CH; H H H H
(CH,);-2-CH,S-5-(CH,)CH, H H H H
(CH,)y-2-CH,S-5-(CH,)$CH, COCH, H COCH, COCH,
{CHy)z-2-C4HyS-5-(CHZ)eCH, H H H H
{CH,),-2-CH,S-5-(CH,)CH, COCH, H COCH, COCH,
(CHy)z2-CH,S-5-(CHy)CH, H H H H
(CH,)p-2-C H,S-5-(CH) 0CH, COCH, H COCH, COCH,
(CHy)y-2-C4HpS-5-(CHp) o CHs H H H H
(CH,)y-2-CHpS-5-(CHp) o CH, COCH; H COCH, COCH,
(CHy)p-2-C {H;S-5-CH,CeHs H H H H
(CH,),-2-C H,S-5-(CH),CeHs H H H H
(CH,)5-2-C }HS-5-(CHp1CeHs H H H H
(CH,)5-2-CH,S-5-(CH,).CqHs H H H H
(CH,),-2-C,H,S-5-(CH,)CeHs H H H H
(CH,);-2-C H,S-5-(CHp)sCeHs H H H H
(CHy)y-2-CH,S-5-(CHpsCets COCH, H COCH; GOCH,
(CH,),-2-C HS-5-(CH,),CeHs H H H H
(CH,),-2-CH,S-5-(CHp),CsHs COCH, H COCH, COCH;
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EP 0 627 406 A1

R

(CHy)p-2-CH,S-5-(CHy)sCHs
(CH,)g-2-CHyS-5-(CHy)sCaHs
(CH,)g-2-C (HyS-5-(CHy)CaHs
(CH,)y-2-C (H;S-5-(CHy)CoHs
(CH,),-2-CH;S-5-(CH,) «CHs
(CH,),2-C H,S-5-(CH,) qCeHs
3-CH,S-4-(CHy)y CH,
CHy-3-C H;S-4-(CHy),oCHs
CH,-3-C H,S-4+(CH,)oCH,
CHy-3-C H,S-4-(CH;)oCH,
(CHy)g-3-CeH,S4-(CH,)CH,
(CH,),-3-CH,S4-(CH,)sCH,
(CHy)g-3-CH,S4-(CH,)CH,
(CH,)3-3-C.H,S4-(CH,)CH,
(CH,)3-3-CH,S4-(CHy)CH,
(CHy) -3-C,H,S4-(CH,);CH,
(CHy)-3-C H,S-4-(CH,),CH,
(CH,)5-3-C.H,S4-(CH,)CH,
(CHy)5-3-CH,S-4-(CH,)sCH,
(CHp)g-3-CHyS-4-(CH,)sCH,
(CH,p)e-3-CH,S-4-(CH,)CH,
(CH,),-3-C.H,S4-(CH,).CH,
(CHp»3-CH;S4-(CH,).CH,
(CHy)g-3-CH,S4-(CH,),.CH,
(CH,)g-3-CH;S4-(CH,)}1CH,
(CHy)y3-CH S4-(CH,),CH,
(CHy) o-3-CHS-4-CH,CH,
(CHa)-3-CH,S-4-CH,CH,
(CHy)yy-3-C.H,S-4-CH,
(CHyy,-3-CH,S4-CH,
(CH,),3-C H;S-4-(CHpCH,
(CHy)g-3-CH,S4-(CHo)sCH,
(CH,)y-3-C H,S4-(CHp)eCH,
(CH,)z-3-C,H, S-4-(CHp) oCHs

R? R’ R* R®
H H H H
COCH, H COCH, COCH,
H H H H
COCH, H COCH; COCH,
H H H H
COCH, H COCH, COCH,
H H H H
H H H H
COCH, H H H
COCH, H COCH, COCH,
H H H H
CQOCH, H H H
COCH, H COCH, COCH,
H H H H
COCH, H COCH, COCH,
H H H H
COCH, H COCH, COCH,
H H H H
COCH, H COCH, COCH,
H H H H
COCH, H COCH, COCH;
H H H H
COCH, H COCH, COCH,
H H H H
COCH, H COCH, COCH,
H H H H
COCH, H H H
COCH, H COCH, COCH;,
H H H H
COCH, H COCH, COCH;
H H H H
H H H H
COCH, H COCH; COCH,
H H H H
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EP 0 627 406 A1

R R? R’ R* R®
(CHy)z3-CH,S-4-(CHy) o CH, cocH, H COCH, COCH,
(CHy)y3-CH,S-4-(CHy), CHy H H H H
(CHy)y3-CH;S-4-(CHy)y CH, COCH, H COCH; COCH,
(CHy)y3-CHyS4-(CHy) g CH, H H H H
(CHy)p-3-C HyS-4-(CHy) o CHy cocH,  H COCH, COCH,
(CH;),-3-CH,S-4-CH,CeHs H H H H
(CHy)z-3-CyH,S-4-(CHy),CeHs H H H H
(CH,)3-3-CH,S4-(CH,):CeHs H H H H
(CHy»3-CH,54-(CH,).CeHs H H H H
(CHy)y-3-CuHyS-4-(CH,)CeHs H H H H
(CHy)p-3-C JHpS-4-(CHy)eCeHs H H H H
(CHyy-3-CH,S-4-(CHy)eCHs COCH,  H COCH, COCH,
(CHy)y-3-CyH,S-4-(CHy),CeHe H H H H
(CHy)p-3-CyH,S-4-(CHy),CeHs COCH,  H COCH;  COCH,
(CHy)g-3-CH,S-4-(CH,)eCHs H H H H
(CHy)p-3-CHyS4-(CHy)eCeHs COCH,  H COCH, COCH,
(CH,)-3-CH,S4-(CH,)Cats H H H H
(CHy)p3-CH,S4-(CHy)gCeHs COCH, H COCH, COCH,
(CHy),-3-CH,S4-(CHy) o CeHs H H H H
(CH,)3-3-C.H;S-4-(CHy) oCeHs COCH,  H COCH;  COCH,
3-CH,5-5-(CH,) oCH; H H H H
CHy-3-CH,S-5-(CHy)sCH, H H H H
CHy-3-CH,pS-5-(CHy)sCH, COCH;  H COCH,  COGH,
(CHy)y-3-C H,S-5-(CHy){CH, H H H  H
(CH,)3-3-C HpS-5-(CH,)eCH, COCH,  H COCH,  COCH,
(CH,)3-3-C H,S-5-(CH,),CH, H H H H
(CH,)+3-CH,S-5-(CH,)(CH, H H H H
(CH,)1-3-C H,S-5-(CH,)eCH, cocH,  H COCH, COCH,
(CHy)s-3-C HyS-5-(CH,p)sCH, H H H H
(CH,)5-3-CH,S-5-(CH,){CH, COCH,  H COCH, COCH,
(CHye-3-C.H,S-5-(CH,).CH, H H H H
(CHy)g-3-CHyS-5-(CH,) CH, COCH, H COCH, COCH,
(CHp)y-3-CH,S-5-(CH,)CH, H H H H
(CHy);-3-CH,S-5-(CH,}CH, COCH,  H COCH, COCH,
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EP 0 627 406 A1

R R R® r* RS
(CHy)g3-CHyS-5+(CHy),CHs H H H H
(CH,)9-3-CH,S-5-CH,CH, H H H H
(CHpg-3-C H,S-5-CH,CH, COCH, H COCH, COCH,
(CHy)-3-C.H,S-5-CH, H H H H
(CHy)-3-C.H,S-5-CH, COCH, H COCH, COCH,
(CHy)y-3-CH,S-5-(CH,);CH, H H H H
(CHy)y-3-CaH;S-5-(CHy)sCH, H H H H
(CHy)y-3-C H,S-5-(CHy)sCH, COCH, H COCH, COCH,
(CH,),-3-C.H,S-5-(CH,) «CH, H H H H
(CHy)y-3-CH;S-5-(CHy) oCHy COCH, H COCH, COCH,
(CHy)3-3-CH;S-5-(CH;),,CH, H H H H
(CHy)y-3-C.H,S-5-(CHy) ,CH, COCH, H COCH, COCH,
(CHy)p-3-CH,S-5-(CHy) o CHy H H H H
(CHy)y-3-CH;S-5+(CHy) o CH, COCH, H COCH, COCH,
(CH,),-3-CH,S-5-CH,C4Hs H H H H
(CHy)y-3-CH,S-5-(CH;),CeHs H H H H
(CHy)y-3-CH,S-5-(CH;):CHs H H H H
(CHy)p-3-C.H,S-5-(CHy). CeHs H H H H
(CHy)g-3-CH;S-5-(CHy)sCeHs H H H H
(CHy)y3-CH;S-5-(CHy)sCeHs H H H H
(CHy)g-3-CH,S-5-(CHy)sCeHs COCH, H COCH, COCH,
(CHy)p-3-CH;S-5-(CHy),CeHs H H H H
(CHy)g-3-CH,S-5-(CH,),CeH COCH, H COCH, COCH,
(CH,),3-CH,S-5-(CHy)sCeHs H H H  H
(CHa)g-3-CH;S-5-(CHy)eCeHs COCH, H COCH, COCH,
(CHy)y-3-C.HyS-5-(CH,)sCsHs H H H H
(CHy)y-3-CH,S-5-(CHy)sCeHs COCH, H COCH, COCH,
(CHy)y=3-CH,S-5-(CH,) oCeHs H H H H
(CHy)y-3-CH,S-5-(CH,) o CeHs COCH, H COCH;  COCH,
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EP 0 627 406 A1

QFbOR4
R%ﬁN—g—m@OHS
R
R R R® R R
2-CgHiN-4-(CHy)(CH, H H H H
CHz-2-C4HyN-4-(CH,)eCH, H H H H
(CH,)y-2-C¢HyN-4-(CH,),CH,4 H H H H
(CH,),-2-CsHiN-4-(CH,)sCH, H H H H
(CH,)s-2-CsHyN-4-(CH,)sCH, H H H H
(CH,)g-2-CHyN-4-(CH,),CH, H H H H
(CHy)7-2-CHaN-4-(CH,),CH, H H H H
(CHa)g-2-CHyN-4-(CH,),CH, H H H H
(CHy)g2-C4HyN-4-CH,CH, H H H H
{CH,) o-2-CHaN-4-CH, H H H H
CHz-2-CsHN H H H H
CH-2-CsHN CH,CO H CH,CO CHCO
(CHy),y-2-CsHN H H H H
{CH,),-2-CH.N CH,CO H CH,CO  CHCO
(CHy)g-2-CgH N H H H H
(CHy)g-2-CsH.N CH,CO H CH,CO  CHyCO
(CHp)-2-CHN H H H H
(CHy) g-2-CHN CH,CO H CHCO CH,CO
(CHyp g-2-CsHN H H H H
(CHy) p-2-CsHN CH,CO H CH,CO CH,CO
(CH,) 3-2-CHN H H H H
(CHy)3-2-CsHN CH,CO H CHCO  CH,CO
(CH)y-2-CsHoN H H H H
(CHyp)-2-CH.N CH,CO H CH,CO CHCO
(CHp)s-2-CsHN H H H H
(CHy)s-2-CH.N CH,CO H CH,CO CH,CO
(CHy)¢-2-CsHN H H H H
(CHy)ie-2-CsHN CH,CO H CH,CO CH,CO
(CHy)y-2-CH,N H H H H
(CH,),,-2-CH.N CH,CO H CH,CO CH,CO
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EP 0 627 406 A1

R

(CH,);-2-CsH3N-4-(CH,)4CH;
{CHy)-2-CsHN-4-(CH,)CH,
(CHy)p-2-CHaN-4-(CH,) o CH,
(CH,)y-2-CsHaN-4-(CH,),CH,
(CHZ)3-2-CgHyN-4-CH,-CgHs
(CH,),-2-CgHyN-4-CH,-CqHs
(CH,),-2-CHaN-4-(CH,),-CoHs.
(CH,);-2-CsH3N-4-(CH,),-CeHs
(CH,),-2-CsHyN-4-(CH,)3-CqHs
(CHy)y-2-CsHaN-4-(CHy)-CeHs
(CH,)5-2-C3HyN-4-(CH,)-CeHs
(CH,),-2-C4HyN-4-(CH,),-CeHs
(CH,)-2-CsHyN-4-(CH,)5-CHs
(CH,),-2-CHN-4-(CH,)s-CeHs
{CH,)y2-CgHN-4-(CH,)s-CeHs
(CH,)y-2-C5HyN-4-(CH,)g-CeHs
(CHy),-2-CyHyN-4-(CH,),-CeHs
(CHy)y-2-CHaN-4-(CH,),-CeHs
(CH,)3-2-CsHyN-4-(CH,)g-CeHs
(CHy)p-2-CsHaN-4-(CHy)g-CeHs
(CHy)y-2-CgHyN-4-(CH,)g-CeHs
(CH,)p-2-CsHyN-4-(CH,)g-CeHs
(CH,);-2-CgH3N-4-(CH,)g-CoHs
(CH,)5-2-C4HyN-4-(CH,) ,oc-CeHs
(CH,)y-CoHo-4-CHp-2-CHN
(CH,),-CeH(4-CH,-2-CHN
(CHp)y-CeH 4-(CH,)p-2-CHN
(CH,)3-CeH -4-(CH,),-2-CeHN
{CH,),-CeH4-(CHp)5-2-CsHN
(CH,),-CgH 4-(CH,);-2-CH N
(CHy),-CeH 4-(CH,)-2-CHN
(CHZ)-CgH 4-(CHp)-2-CHWN
(CH,),-CeH 4-(CH,)-2-CsH N
(CH,),-CH4-(CH,)s-2-CH N

R® R* R®
H H H H
CHACO H CHCO  CH{CO
H H H H
CHLCO H CHCO  CHLCO
H H H H
CH,CO H CHCO  CH,CO
H H H H
CH,CO H CHCO  CHLCO
H H H H
CH,CO H CHCO  CHLCO
H H H H
CH,CO H CHCO  CHCO
H H H H
CH,CO H CHCO  CHLCO
H H H H
CH,CO H CHLCO  CHLCO
H H H H
CH,CO H CH,CO  CHCO
H H H H
CH,CO H CH,CO  CHCO
H H H H
CH,CO H CH,CO  CHCO
H H H H
CH{CO H CHCO  CHCO
H H H H
CHLCO H CH,CO  CH.CO
H H H H
CH,CO H CH,CO  CHCO
H H H H
CH,CO H CH,CO  CHCO
H H H H
CH,CO H CH,CO  CHLCO
H H H H
CH,CO H CH,CO  CH,CO
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EP 0 627 406 A1

R R R? R R®
(CH,),CeH4-(CH,)s-2-CsH.N H H H
(CHZ)-CeH-4-(CH,)e-2-CHN CH,CO H CH;CO  CH,CO
(CHp),-CeH4-(CH,),-2-CsHN H H H H
(CH,)y-CeH4-(CH,),-2-CsHN CH,CO H CH,CO CH,CO
(CHy)y-CeH -4-(CHy)g-2-CsH.N H H H H
(CH,),;-CgH 4-(CH,)5-2-CH N CH,CO H CH,CO CHO
(CHa)y-CeH 4 -(CH,)g-2-CH N H H H H
(CH,),-CeH4-(CH,)y-2-CH.N CH,CO H CH,CO  CH,CO
(CHp)p-CeH-4-(CH,) g-2-CHN H H H H
(CHa)p-CeH4-(CHy)g-2-CsHN CH,CO H CH,CO  CH,CO
4-CgHyN-2-(CHy) 4CH, H H H H
CHy-4-C;H,N-2-(CH,),CH H H H H
(CHy)3-4-CgHyN-2-(CH,),CH, H H H H
(CHj,).-4-C4HyN-2-(CH,)¢CH; H H H H
(CH,)s-4-CgH,N-2-(CH,){CH, H H H H
(CH_y)s-4-C4H3N-2-(CH,) CH, H H R H
(CH,),-4-CgH;3N-2-(CH,),CH, H H H H
(CH,)g-4-CH;N-2-(CH,),CH, H H H H
(CHy)g-4-C4H3N-2-CH,CH, H H H H
(CHp) ¢-4-CsH;N-2-CH, H H H H
CHz4-CH.N H H H H
CH4-CHN CH,CO H CH,CO  CH,CO
(CH,),4-CsH.N H H H o H
(CHp),4-CsHN CH,CO H CH,CO  CHCO
(CHy)g-4-CsH,N H H H H
(CH,)g-4-CgH.N CH,CO H CH,CO CH,CO
(CHy) g4-CHN H H H H
(CHy) g=4-CsHN CH,CO H CH,CO  CHCO
(CHy) g4-CsHN H H H . H
(CH,) y4-CH N CH,CO H CH,CO CH,CO
(CHp g-4-CsHN H H H H
(CHy) g4-CsHN CHCO H CH,CO CHLCO
(CH,4-CHN H H H H
(CH,)1«4-CsHN CH,CO H CH,CO  CHCO
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EP 0 627 406 A1

R R® ¢ RS
(CHp)s4-CHN H H H H
(CHahs4-CsH N CH,CO H CHCO  CH,CO
(CHy)s4-CHN H H H H
(CHp)4-CHN CH,CO H CH,CO  CH,CO
(CH,)y4-CH N H H H H
(CH,)y4-CH N CH{CO H CH,CO  CHCO
(CH,)y4-CgHaN-2-(CH,)4CH, H H H H
(CH,)y-4-C4HgN-2-(CHz)CH, CH,CO H CHCO  CHCO
(CHy)y-4-C4HyN-2-(CH,) o CH, H H H H
(CHy)y-4-C4HyN-2-(CH,) oCH, CH,CO H CHCO  CHCO
(CHp)y-4-CyHyN-2-CH,-CeHs H H H H
(CH,),-4-C4HyN-2-CH,-CeHs CH,CO H CH,CO CH,CO
(CH,)y-4-C4HyN-2-(CHy)y-CeHls H H H H
(CHy,-4-CyHyN-2-(CH,)CeHs CH,CO H CH,CO  CHCO
{CHy)g4-CHyN-2-(CHy)-CeHs H H H H
(CH,)p-4-CyHaN-2-(CHy)5-CHs CH,CO H CH,CO  CH.CO
(CHy)g-4-C4H N-2-(CH,)-CgHs H H H H
(CHy)p4-CHyN-2-(CH,),-CeHs CH,CO H CH,CO  CHCO
(CH,)y4-CHyN-2-(CH,)s-CeHs H H H H
(CH,),-4-C5HyN-2-(CH,)s-CoHls CH,CO H CH,CO CHLCO
{CH,)y-4-C4HyN-2-(CH,)s-CHs H H H H
(CH,)y-4-CyHyN-2-(CH,)s CeHls CH,CO H CHLCO CHLCO
(CH,)p4-CgHyN-2-(CH,),-CeHs H H H H
(CH,),-4-C5HyN-2-(CH,),-CqHs CH,CO H CH,CO  CHCO
(CHy)p-4-CgHyN-2-(CH,)g-CeHls H H H H
(CHy);-4-CoHyN-2-(CH, )y CeHls CH,CO H CHCO  CHLCO
(CH,)y4-CgHyN-2-(CHy)-CeHs H H H H
(CHg)y4-CgHyN-2-(CH,)¢-CeHs CH,CO H CHCO CH,CO
(CHa)y-2-CgHiN-2(CHy)0-CeHs H H H H
(CHy)p-2-CoHyN-2-(CH,) o Cetls CH,CO H CH,CO CH,CO
(CHy)y-CeH44-CH,4-CHN H H H H
(CH,),-CgH,-4-CH,4-CsHN CH,CO H CHLCO CH,.CO
(CHy)pCeH 4-(CHy)p4-CeHN H H H H
(CH,)y-CeH4-(CH,),4-CHWN CH,CO H CHLCO CH,CO
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EP 0 627 406 A1

R ]? =8 R R
(CHp)y-CgH,-4-(CHyp)34-CsH,N H H H H
(CHp)p-CeH-4-(CHp)y4-CsH.N CH,CO H CH,CO  CH,CO
(CHy)y-CeH4-(CH,),4-CHN H H H H
(CH,)p-CeH4-(CH,)4-CHN CH,CO H CH,CO CH,CO
(CH,),-C¢H,4-(CH,)s-4-CHN H H H H
(CHy)p-CeH 4-(CHp)s4-CH.N CH,CO H CH;CO CH,CO
(CHy)p-CeH,4-(CH,)s4-CsH,N H H H H
(CHZ)-CeH,4-(CH,)e4-CH.N CH,CO H CH,CO  CH.CO
(CHp)y-CeH-4-(CH,p)y4-CeH,N H H H H
(CHg)p-CgH,-4-(CHp)H4-CsHN CH,CO H CH,CO  CH,CO
(CH,);-CgH,4-(CHp)g4-CsHN H H H H
(CH,),-CeH,4-(CH,)s4-CsH.N CH,CO H CH,CO CH,CO
(CHy)p-CeHy-4-(CH)g4-CsH,N H H H H
(CHp)y-CeH4-(CHp)g4-CH,N CH,CO H CH,CO  CH,CO
(CHp)p-CeH,4-(CHp) g4-CHN H H H H
(CHZ),-CeH.4-(CH,) g4-C,HN CH,CO H CH,CO CH,CO
2-CgH3N-5-(CH,)sCHs H H H H
CH,-2-CgH3N-5-(CH,),CH, H H H H
CH,-2-CgHyN-5-(CH,)sCH, H H H H
(CH,)3-2-C4H,yN-5-(CH,)¢CH 4 H H H H
(CH,),-2-CsHyN-5-(CH,).CH, H H H H
(CH,)g-2-CsHyN-5-(CH,) CH; H H H H
(CH)g-2-CsHyN-5-(CH,){CH, H H H H
(CH,),-2-CsH;N-5-(CH,),CH, H H H H
(CH,)g-2-CsHyN-5-CH,CH, H H H H
(CH,)g-2-C5H,yN-5-CH, H H H H
(CH,),-2-CgH,N-5-(CH,),CH, H H H H
(CHy),-2-CgH3N-5-(CH,),CH, CH,CO H CH,CO CH,CO
(CHp)y-2-C4H3N-5-(CH,) ,CH3 H H H H
(CHy)p-2-CHyN-5-(CHy),,CH, CH,CO H CH,CO CH.CO
(CH,)y-2-CH3N-5-CH,-CgHs H H H H
(CH,),-2-CsH3N-5-CH,-CeHs CH,CO H CH,CO CH,CO
(CH,),-2-CH;N-5-(CH,),-CeHg H H H H
(CH,);-2-C5HyN-5-(CH,),-CeHs CH,CO H CH,CO  CH,CO
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EP 0 627 406 A1

R R R® R* R®
(CHylg-2-CHaN-5-(CHy)y-CeHs H H H H
(CHy)y-2-CsH3N-5-(CH,);-CeHs CH,CO H CH,CO CH,CO
{CHy)p-2-C4H3N-5-(CH,),-CsHs H H H H
(CHy)3-2-CgH3N-5-(CH,)-CgHs CH,CO H CH,CO CH,CO
(CHy)-2-CsH3N-5-(CH,)s-CeHs H H H H
(CH,)y-2-C4H3N-5-(CH,)s-CeHs CHCO H CH,CO CH,CO
(CH,)y-2-CgH3N-5-(CH,)e-CeHs H H H H
(CHg)g-2-CsH3N-5-(CH,)e-CeHs CH,CO H CH,CO  CH,CO
(CHg)3-2-CsH3N-5-(CH,),-C4Hs H H H H
(CHy),-2-CyH3N-5-(CH,),-CsHs CH,CO H CH,CO CH,CO
(CHa)p-2-CsH3N-5-(CH,)g-CeHs H H H H
(CHp)3-2-C4H3N-5-(CH,)g-CeHs CHCO H CH,CO  CH,CO
(CHy)p-2-CsH3N-5-(CHp)g-CoHs H H H H
(CH,)3-2-CsH3N-5-(CH,)g-CoHs CH,CO H CH,CO CHCO
(CHy)g-2-CsHaN-5-(CH,) o-CeHs H H H H
(CHy)3-2-CsH3N-5-(CHj) g-CHs CH,CO H CH,CO CH,CO
5-CgHyN-2-(CH,)4CH; H H H H
CH,-5-C4H3N-2-(CH,),CH;, H H H H
CH,-5-C5HyN-2-(CH,)sCH, H H H H
(CH,)3-5-CsH3N-2-(CH,)eCH, H H H H
(CH,) +5-C4H;N-25-(CH,){CH; H H H H
(CH,)¢-5-CsH3N-2-(CH,) CH; H H H H
(CHy)g-5-CsHyN-2-(CH,),CH, H H H H
(CH,),-5-CsH;N-2-(CH,),CH, H H H H
(CHy)g-5-CsHyN-2-CH,CH, H H H H
(CH,)g-5-CsH;N-2-CH; H H H H
(CH,)y-5-CsH3N-2-(CH,),CH, H H H H
(CH,),-5-CsH3N-2-(CH,),CH, CH,CO H CH,CO CH,CO
(CHy)y-5-CsH3N-2-(CH,) ,CH, H H H H
(CHy),-5-C4H3N-2-(CHy),CH, CH,CO H CH,CO CHCO
(CHy)g-5-CsHyN-2-CH,-CeHs H H H H
(CHg)p-5-CsH3N-2-CH,CHs CH,CO H CH,CO  CH,CO
(CHy)p-5-C4HN-2-(CH,)-CeHs H H H H
(CHg)p-5-CsH3N-2-(CH,),-CeHs CH,CO H CH,CO  CH,CO
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R R? R® R* R®
(CH_),-5-CH3N-2-(CH,),-CeHs H H H H
(CHy)y-5-CsHyN-2-(CH,);-CeHs CH,CO H CH,CO CH,CO
(CHy),-5-CsHyN-2-(CH,) -CyHs H H H H
(CHy),-5-CsHyN-2-(CH,) C4Hs CH,CO H CH,CO CH;CO
(CH,)y-5-CsH3N-2-(CH,)5-CeHs H H H H
(CHy)p-5-CH3N-2-(CH,)s-CHs CH,CO H CH,CO CH.CO
(CHy)p-5-CgHyN-2-(CH,)g-CsHs H H H H
(CHy)p-5-CsHaN-2-(CH,)s-CsHs CH,CO H CH,CO CH,CO
(CHy),-5-C4H3N-2-(CH,),-C¢Hs H H H H
(CH,),-5-CsHyN-2-(CH,)-CeHs CH,CO H CH,CO CH,CO
(CH,)y-5-CgHyN-2-(CH,)s-CgHs H H H H
(CHZ),-5-CgHaN-2-(CHp)g-CeHs CH,CO H CH,CO CH,CO
(CHy)y-5-CsHyN-2-(CH,)-CHs H H H H
(CHy)y-5-CsHaN-2-(CH,)g-CeHs CH,CO H CH,CO CH,CO
(CH,),-5-CHyN-2-(CH,) o-CeHs H H H H
(CH,)y-5-CsHyN-2-(CH,) -CeHs CH,CO H CH,CO CH,CO
2-CgH3N-6-(CH) ,cCH; H H H H
CH,-2-CgHaN-6-(CH,),CH;3 H H H H
(CH,);-2-C4H3N-6-(CH,),CH, H H H H
(CH,),-2-C¢H3N-6-(CH,)sCH, H H H H
(CHy)s-2-CsHyN-6-(CH,)sCH,4 H H H H
(CHy)g-2-CgH3N-6-(CH,),CH, H H H H
(CHa);-2-CgHyN-6-(CH,),CH; H H H H
(CH,)g-2-C4H;N-6-(CH,),CH, H H H H
(CH,)g-2-CsH3N-6-CH,CH; H H H H
(CH,)0-2-CgH3N-6-CH, H H H H
(CHy)y2-CyHyN-6-(CH,)eCH; H H H H
(CHy)y-2-CHyN-6-(CH,)eCH3 CH,CO H CH,CO CH,CO
(CH,)p-2-CsHyN-6-(CH,) o CH3 H H H H
(CH,)-2-CHN-6-(CH,) o CH; CH,CO H CH,CO CH,CO
(CH,)3-2-CHyN-6-CH,-CgHs H H H H
(CHy)p-2-CgtHaN-6-CHy-CeHs CH,CO H CH,CO  CH,CO
(CH,),-2-C4H,N-6-(CH,),-CeHs H H H H
{CHy)g-2-CgHaN-6-(CH,),-CeHs CH,CO H CH,CO CH,CO
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R R’ R R* R
(CHy)p-2-CH3N-6-(CH,)5-CeHs H H H H
(CH,),-2-CsHyN-6-(CHz)5-CeHs CH,CO H CH,CO CH,CO
(CH,),-2-CgHyN-6-(CH,),-CeHs H H H H
(CHy)p-2-CsHyN-6-(CHp)-CeHs CH,CO H CH,CO CHCO
(CH_)2-2-CHyN-6-(CH,)s-CeHs H H H H
(CH,),-2-CsH3N-6-(CH,)-CeHs CH,CO H CH,CO CH,CO
(CH,),-2-CsHyN-6-(CH,)-CeHs H H H H
(CHy),-2-CsH3N-6-(CH)s-CeHs CH,CO H CH,CO CH,CO
(CH,),-2-CsHyN-6-(CH,)-CiHs H H H H
(CHy)4-2-CsHyN-B-(CHp)y-CeHs CH,CO H CH,CO CH,CO
(CH,),-2-CsH3N-6-(CH,)s-CeHs H H H H
(CHy)p-2-CsHyN-6-(CH,)3-CeHs CH,CO H CH,CO CH,CO
(CH_)p-2-CsH3N-6-(CHZ)e-CeHs H H H H
(CH,)p-2-CsHyN-6-(CHp)g-CeHs CH,CO H CH,CO  CH,CO
(CH,),-2-C5HyN-6-(CH,)0-CgHs H H H H
(CH,),-2-CsH3N-6-(CH,)yo-CeHs CH,CO H CH,CO CH,CO
3-C4H;N-5-(CH,),cCH;, H H H H
CH,-3-C4H4N-5-(CH,)yCH; H H H H
(CH,)3-3-CsHaN-5-(CH,),CH4 H H H H
(CH,)-3-CsH3N-5-(CH,)sCH,4 H H H H
(CH,)5-3-C5HyN-5-(CH,)sCH;4 H H H H
(CHyg-3-CsHyN-5-(CH,)CH, H H H H
(CH,)y-3-CgHaN-5-(CH,);CH, H H H H
(CHy)g3-CsHaN-5-(CH,),CH, H H H H
(CH,)g-3-CsHyN-5-CH,CH, H H H H
(CH,)1o-3-CsH3N-5-CHs H H H H
(CHy),-3-CsHN H H H H
(CHp)4,-3-CHN CH,CO H CH,CO  CH4CO
(CHy)g-3-CsHN H H H H
(CHpg-3-CsH.N CH,CO H CH,CO CHJCO
(CHp) g-3-CsH.N H H H H
(CH,)-3-CH.N CH,CO H CH,CO CH,CO
(CHp) -3-CsHN H H H H
(CH,) g-3-CsH.N CH,CO H CH,CO CH,CO
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R R R’ y R®
(CHy) 3-3-CH.N H H H H
(CHy) 3-3-CHN CH,CO H CH,CO CH,CO
(CHy),-3-CHN H H H H
(CH,)-3-CH.N CH,CO H CH,CO CH,CO
(CH,)s-3-CsHN H H H H
(CHyps-3-CsH.N CH,CO H CH,CO CH,CO
(CHy) 6-3-CsHN H H H H
(CH,)6-3-CsH.N CH,CO H CH,CO CH,CO
(CH,);-3-CsH.N H H H H
(CH,),7-3-CsH.,N CH,CO H CH,CO CH,CO
(CH,),-3-CsH3N-5-(CH,)¢CH, H H H H
(CH,);-3-CgH3N-5-(CH,)sCH, CH,CO H CH,CO CH,CO
(CHy),-3-CsHaN-5-(CH,) yCHs H H H H
(CH,);-3-C5sHyN-5-(CH,) ,CH, CH,CO H CH,CO CH,CO
(CH,),-3-C5H4N-5-CH,-CeHs H H H H
(CHa),-3-CsH3N-5-(CH,),CH, CH,CO H CH,CO CH,CO
(CHg)y-3-CsH4N-5-(CH,),CH, H H H H
(CHy)g-3-CgHsN-5-(CH,),,CH, CH,CO H CH,CO CHCO
(CH,);-3-CgH4N-5-(CH,),CH; H H H H
(CHy)3-3-CgH3N-5-CH,-CgHs CH,CO H CH,CO CH,CO
(CH,);-3-CgH3N-5-(CH,),-CeHs H H H H
(CH,)-3-CsHaN-5-(CHy)yCeHs CH,CO H CH,CO CH4CO
(CH,),-3-CgHaN-5-(CH,)y-CeHs H H H H
(CH,),-3-C5HoN-5-(CH,)5-CeH, CH,CO H CH,CO CH;co
(CH,)-3-CsH3N-5-(CH,)-CeHs H H H H
(CH,)y-3-CsHgN-5-(CH,)-CeHs CH,CO H CH,CO CH,CO
(CHy)3-3-C5HaN-5-(CH,)e-CeHs H H H H
(CH,)3-3-CHyN-5-(CH,)s-CoHs CH,CO H CH,CO  CH,CO
(CHy)y-3-CsHaN-5-(CH,)e-CeHs H H H H
(CHp)-3-C4HyN-5-(CH,)e-CeHs CH,CO H CH,CO CH,CO
(CH,)z-3-CsHaN-5-(CH,),-CeHs H H H H
(CHp)3-3-CsHaN-5-(CH,),-CeHs CH,CO H CH,CO  CHCO
(CH,),-3-C5HyN-5-(CH,)g-CeHs H H H H
(CHy)y-3-CsHsN-5-(CH,)g-CeHs CH,CO H CH,CO  CH,CO

105

0218

TEVA EX. 1014
Page 218



10

15

20

25

30

35

40

45

50

55

EP 0 627 406 A1

2

é‘ R®

R R
(CH,)p-3-CHaN-5-(CHy)g-CeHs H H H H
(CH,)p-3-CH3N-5-(CHy)g-CeHs CH,CO H CH,CO  CH,CO
(CHylg-3-C4HyN-5-(CH,) o-CoHs H H H H
(CH,)p-3-CsHN-5-(CHy) p-CeHs CH,CO H CH,CO  CHCO
(CH,)y-CeH4-CH,-3-CHN H H H H
(CH,)p-CeH4-CH,-3-CHN CH,CO H CH,CO  CH,CO
(CH,)y-CeHo4-(CHy),-3-CsHWN H H H H
(CH,)y-CeH4-(CHyp),-3-CiHN CHA,CO H CH,CO CHCO
(CHy)g-CeHo4-(CH,);-3-CH.N H H H H
(CH,)5-CeH,4-(CHa)3-3-CsH,N CH,CO H CHCO  CH,CO
(CHy)y-CeH4-(CH,)-3-CHN H H H H
(CHy)g-CeH 4-(CH,),-3-CsH.N CH,CO H CH,CO CH,CO
(CH,),-CeH4-(CHy)s-3-CsH,N H H H H
(CHy)g-CeHy-4-(CHp)5-3-CeHUN CH,CO H CH,CO  CH,CO
(CH,)y-CeH(4-(CH,)s-3-CsHN H H H H
(CH,)y-CeH4-(CHg-3-CsHiN CH,CO H CHCO  CH,CO
(CH,)y-CeH4-(CHy),-3-CHN H H H H
(CH,),-CeH4-(CHy),-3-CH.N CH,CO H CH,CO CH,CO
(CH,)3-CeH4-(CHp)g-3-CsHN H H H H
(CH,)y-CeH4-(CHp)g-3-CsHN CH,CO H CHCO  CHCO
(CH,)p-CeH4-(CH,)-3-CHN H H H H
(CHy)z-CeH-(CHR)g3-CiHN CH,CO H CH,CO  CHCO
(CH,),-CeH (-4-(CHy)0-3-CsH.N H H Ho H
(CH,)y-CeH44-(CHy)p-3-CsHN CH,CO H CH,CO  CH,CO
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C‘)HZOR“
HZR3N—9~CHZOHS

R
R R Pt R* 20
—CN— (CH)sCH, H H H H
CHZ‘CN—(CHz)gCH, H H H H
(Csz—<C:)+%CHQ7CH3 H H H H
(Cth—<::>+%CHﬂ5CH3 H H H H
(CHZ).‘CN_ (CHp)sCH,4 H H H H
(CHZ),—CN— (CH,).CH, H H H H
(CHZ)S_CN—(CHz):CHJ CH,CO H CH,CO CH.CO
(CH 2);—CN——(CHZ)ZCH3 H H H H
(CHZ),—CN— CH,CH, H H H H
@HQ;—<::N—CHJ H H H H
(CHzn,-CNH H H H H
(CH1>.,—CNH H H H H
CH;-%:EF—@HmCHa H H H H
@Hm—NC:}—@HmGﬂ H H H H
(CHy), ™ ND"(CHz)SCHJ H H H H H
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(CH,) ™ N:>— (CHy)sCH, H H H H
(CHy)s~ ND— (CH,).CH,4 H H H H
(CHQ{‘NC:>F‘«RHLCH, H H H H
(CHQ{‘N::>*—«JtLCH, H H H H
(cmh"NC:>—CHgH, H H H H
@Hm_NC:>—CH, H H Y H
@wh‘d:> H H H H
(CHp),~ ND_(CHZ)BCHJ H H H H
(CHy),— ND——(CH2 ,CH, CH,CO H CH,CO  CH,CO
(CHQ;-N£:3>—wCHpm0H, H H H H
mHm—NC3>—@wmoa H H H H
(CHY\ ™ ND H H H H
(CHY o™ C:> CH,CO H CH,CO. CH,CO
<OﬂM‘NC:> H H H H
(CH W™ ND H H H H
mwm—(:> H H H H
(CHgﬁ—NC:> H H H H
(CHz)“—CNH H H H H
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R R? R? R* =
cHa—_MH HoOH o H H
(CHQQ"“(::NH H H H H
(CHz)..—<_—:,NH H H H H
(CH,)‘,—CNH H H H H
(CH2>‘5—CNH H H H H
o= ) WM onow
(CHZ);‘©— (CH,), ™ O H H H H
(CH2)2_©_‘ (CH,);~ O H H H H
g8 )N ) H H H H
(CHZ)Z'—@—(CHZ);O H H H H
(CHz)z—@(CHZ)S_ NC> H H H H
(CH,)Z—@-(CH2)7_O H H H H
(CHz)z‘@—@Hz);O H H H H
(CH2)2—©-(CH2)9— O H H H H
(CHZ)Z"@—(CHZ),C_O H H H H
(CHQ{—<::>*‘CH;—*<:3NH H H H H
R ) crg— N H H H H
(CHQ{_<C:>>_YCHQ{_<C:3NH H H H H
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R R R’ R* R’
(CHZ)Z@—(CHZ)._CNH H H H H
(CHp;"<(:>>‘TCHQ;‘*<:3NH H H H H
(CHJ;*<C:>*‘XCH9;‘*<:3NH H H H H
cr—Q s, H H H H
(CHg)z_@‘(CHz)a_CNH H H H H
(CH2)2_©—(CHZ)9—CNH H H H H
(CHQ;’<C:>*‘KCHQO“*<:3NH H H H H
(CHz)z——C —-CHZ—@ . " o o
(CHZ)Z_CN_ (CH2)2—© H H H H
@Hm_{::N_GHm—<:> H H H H
(th_{C:N"@mL—<:> H H H H
(CHZ)Z_CN_(CHZ)S_Q H H H H
wHﬁ‘*C:N—mHm—<:> H H H H
(CH»Z““<::N—WCH9;‘<C:> H H H H
(CHZ)Z—CN_(CHz)g_@ H H H H
(CHz)z—CN— (CH2)9—© H H H H
<CH2>Z—CN—<CH9»—@ H H - H
(CH)p— ND—CHZ-@ H H H H
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@Hﬁ—(:)F%CWk—<:> H H H H
(CHY: ™ ND—‘ (CH2>3—© H H H H
@Hm—(:>—@Hm*<:> H H H H
(CHy),— ND—(CHZ)5—© H H H H
@Hﬁ-NCj}—@Hm—<:>' H H H H
(CH,),— ND—(CHZ»—@ H H H H
(CH),~ NQ_ (CHz)a—@ H H H H
CHyp, N} (CHpg"@ H H H H
@wy”{:>—@mm“<:> H H H H
(CHz)z"‘ NC}—@ H H H H
@Hm”<:>“(:> H H H H
o~ e : : : ;
(CHZ)Z—@—CN— CHy H H H H
o, _<‘_N)_ (CHpCH, H H H H
(CH,), £CH2)9CHJ

N H H H H
(CHZ)Z'{NS— (CraCHy H H H H
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(CH,), (CH,)CH;,4
2 N; H H H H
H
y :S‘(CHZ)BCHS
(CHy), H H H H
Y
(CH:N  N—(CH,)sCH, H H H H
Y
cH,~N__,NT(CH,)CH, H H H H
Y
(CHy),~ N N—(cH,),CH, H H H H
Y}
(CH NN CHCH, H H H H
Y ey
CHp) ™ NN (CH,){CH, H H H H
Y e
(CHQ;-N N—(CH,),CH, H H H H
)
(CHps~ N NT(CH,),CH, H H H H
I\
(CH2)7— N\ ,N— (CHZ)ZCHJ H H H H
Y ey
CHy~ N N—CH,CH, H H H’ H
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9 H H
CHY N N—CHy H H
—
(CHp,~ N__NH H H H H
I\
(CHY,~ N N— (CHz)z"@ CH,CO H CH,CO CHJCO
I\
me’N_JN—@Hm—<:> H H H H
~\
(CHa, " NN (CHZ).—@ H H H H
7\
@Hm“NLJN_KHQ;—<:> H H H H
I\
(CHp,~N__N— (CHZ)G—© H H H H
OO
(CHp,~N__N—(cH,), H H H H
7\
(CH), NN (CH2)5—© H H H H
N\
(CH,~N__N— (CH2)9_© H H H H
om0
(CHy),~N__N—(CHy, H H H H
I~
(CHﬂf—<C:>-_CHf'NL~NH H H H H
I\
(CH2)2—©'—(CH2)Z— N__NH H H H H
I\
(CHZ)Z—Q—-(CHZ)J—— N_ NH H H H H
I\
(CH2)2—©— (CH—N_ NH H H H H
I\
- H H H H
(CH2)2—©—(CHZ)5 N_ N _
—
(CH2)2—©—(CH2)5—N NH H H H H
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(CHm——<::>—%CHQf4<::NH H H H H
CH—{ P)—CHe=N__NH H H H H
<CHgf—<: >—4CH9V—(:2NH H H H H
(CH2)2—<: }—(CHZ)@— CNH H H H H
~\
(CHY=N__N—(CHD, Oty H H H H
CHs O:;“«)ﬁhCHJ H H H H
o, S:S%au@m H " H H
CH2~ﬂ(:}*—1CFQhCH3 H H H H
(CHZ)Z—C}\‘*—((:HZ)BCH3 H H H H
(CH)—( N—(CH)CH, H H H H
CHa—( P (CHICH, H H H H
(CHZ)S“‘C}“_(CHZ)SCH;, H H H H
CHI—(_ P(CHaCH, H H H H
cH—(_ N(CHICH, H H H H
(CHQ;—‘:;F'TCHmCHJ H H H H
cH—(_ NCH,CH, H H H H
@mm—{:y—cm H H H H
=N (cHacHy H H H H
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(CH: =N (CH)CH, H H H
(CH =N —(CHp,CH,8 H H H H
(CH =Ny —(CHCH, H H H H
CH s~ N (CHICH, H H H H
CHI—N "y (cHaCH, H H H H
cHy,~N T craony H H H H
CHIs =N (CH,CH, H H H H
©H,—N "y —cHicH, H H H H
(CHy ™ N\D— CH, H H H H
CH)e= N (CHCHy H H H H
(CH2)2-©—CHZ— N7y H H H H
(CH2)2—©—(CHZ)2" N7 H H H H
(CH2)2—©——(CH2)3— N7 H H H H
(CH2)2—©— cHa—N"Y) CHCO H  CHCO CHCO
(CH2)2—©——(CH2)5_ N7y H H H "
(CHz)z-—@—(CHz)s— N H H H H
(CH2)2—©—(CH2)7“ N H H H H

H H H H

(CH2)2—©—(CHZ){‘ N7
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(CH2)2—©——<CH2)10— Ny H H H H
(Y~ N ) (CHo) CH, CHCO H  CHCO CHCO
(CHp,—( N(CH(CH, H H H H
H
(cHz)z_<17__(CHZ)B'CH3 H H H H
(cH, (T (CHCHy H H H H
H .
o
(CHy H H H H
21 ey
(CHy)s |O H H H H
(CH,):CH,
(CH—;° H H H H
T cHpon,
o
(CHp) H H H H
’ S_U—-(CHZLCHJ
CHI > o H H H H
(CH):CH;
o
(CHp H H H H
P (cHp.ons
o
(CHy) H H H H
P chcr,
o
(CHz)s—U_ CHCO H  CHCO GCHCO

CH,
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0o
(CH,)
“_E;l—@mmcm H H H H
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Examples of the pharmaceutically acceptable salts of the compounds of the formula (I) [hereinafter
referred to as Compound (l)] include salts with inorganic acids, such as hydrochloride, hydrobromide and
sulfate, salts with organic acids, such as acetate, fumarate, maleate, benzoate, citrate, malate, methanesul-
fonate and benzenesulfonate, and when carboxyl group is included, salts with metals such as sodium salt,
potassium salt, calcium salt and aluminum salt, salts with amines, such as triethylamine and salts with
dibasic amino acids, such as lysine. The compounds of the present invention encompass hydrates and
solvates.

When the compounds of the present invention include geometric isomers, the present invention
encompasses cis- compounds, trans- compounds and mixtures thereof. When the compounds of the
present invention have one or more asymmetric centers in the molecule, various optical isomers are
obtained. The present invention also encompasses optical isomers, racemates, diastereomers and mixtures
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thereof.
The compounds of the present invention can be produced by the following methods.

(method A)
A compound of the formula (Il)
R'CH: - G (1

wherein R'CH; is the same as the aforementioned R'CHz, R'aCH,, R'bCH., Ra, Rb, Rc, Rd, Re, Rf, Rg,
Rh, Ri, Rj, Rk, Rl, Rm, Rn or Ro which are encompassed in R, and G is a leaving group in wide use in the
field of organic synthetic chemistry, such as halogen (fluorine, chlorine, bromine, iodine), methanesul-
fonyloxy, p-toluenesulfonyloxy or trifluoromethanesulfonyloxy [hereinafter referred to as Compound (ll)], or
when R! has a functional group (e.g. amino, hydroxyl group, mercapto, ketone, carboxyl), a compound with
protection of the functional group as necessary [hereinafter referred to as. Compound B-(ll)] is condensed,
in the presence of a base, with a compound of the formula (IIl)

CooyY

I
QHN-C-CO0Y (I1T)

I
H

wherein Y is lower alkyl (e.g. methyl, ethyl, propyl, isopropyl, butyl, tert-butyl) or aralkyl (e.g. benzyl,
nitrobenzyl, methoxybenzyl, methylbenzyl), and Q is an amino-protecting group widely used in the field of
organic synthetic chemistry, such as acetyl, benzoyl, tert-butoxycarbony! or benzyloxycarbonyl, where the
two Ys in the molecule in the formula may together form a ring such as dioxane and Q and Y in the
molecule may together form a ring such as oxazolidine or oxazine [hereinafter referred to as Compound
(1] to give a compound of the formula (IV)

cooy
|
QHN-C-CO0Y (IV)
|
CH;R!
wherein R, Q and Y are as defined above [hereinafter referred to as Compound (IV)], which is subjected to
reduction of carboxyl with a suitable reducing agent and deprotection as necessary to give a compound of
the formula (I-29)
CH,OH
|
H.N-C-CH,OH (I-29)
|
CH.R!
wherein R' is as defined above [hereinafter referred to as Gompound (I-29)] or an N- and/or O-protected
compound thereof.
Examples of the base to be used in the condensation include sodium hydroxide, sodium methoxide,

sodium ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium, lithium
hexamethyldisilazane, triethylamine, diisopropylethylamine and 1,8-diazabicyclo[5.4.0Jundeca-7-ene.
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Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethy! ether, ethylene glycol dimethyl ether, dimethylformamide, dimethy! sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (IV) can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraction, recrystallization, chromatography and a method using an
ion exchange resin.

Examples of the reducing agent to be used in the reduction of carboxyl include metallic reducing
reagent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane.

Examples of the organic solvent to be used in the reduction of carboxyl include methanol, ethanol, tert-
buty! alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether.

The temperature for the reduction of carboxyl is generally from -20° C to 80 ° C and a temperature lower
or higher than this temperature range may be selected on demand.

The reduction of carboxyl is generally carried out for 30 minutes to 10 hours and the reaction period
longer or shorter than the indicated period may be used as necessary.

After the reduction is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the objective compound can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraction, recrystallization, chromatography and a method using an
ion exchange resin.

(Method B)

A Compound (1) or a Compound B-(ll) is condensed, in the presence of a base, with a compound of the
formula (V)

CH.0Z
I
QHN-C-CO0Y (V)
|
H

wherein Y and Q are as defined above, and Z is a hydroxy-protecting group widely used in the field of
organic synthetic chemistry, such as acetyl, benzoyl, benzyl, trimethylsilyl, tert-butyldimethylsilyl, methox-
ymethyl, methoxyethoxymethyl or tetrahydropyranyl [hereinafter referred to as Compound (V)] to give a
Compound of the formula (VI)

CH:0Z

I

QHN-C-C00Y (VD)
I
CH,R!

wherein R', Q, Y and Z are as defined above [hereinafter referred to as Compound (VI)]. The obtained
compound is then subjected to reduction of carboxyl with a suitable reducing agent and deprotection as
necessary to give a compound (I-29) or an N- and/or O-protected compound thereof.

Examples of the base to be used in the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium, lithium
hexamethyldisilazane, triethylamine, diisopropylethylamine and 1,8-diazabicyclo[5.4.0]Jundeca-7-ene.

Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethy! sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.
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The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (VI) can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraction, recrystallization, chromatography and a method using an
ion exchange resin.

Examples of the reducing agent to be used for the reduction of carboxyl include metallic reducing
reagent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane.

Examples of the organic solvent to be used for the reduction of carboxyl include methanol, ethanol, tert-
butyl alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether.

The temperature of the reduction of carboxyl! is generally from -20°C to 80°C and a temperature lower
or higher than this temperature range may be selected on demand.

The reduction of carboxyl is generally carried out for 30 minutes to 10 hours and the reaction period
longer or shorter than the indicated period may be used as necessary.

After the reduction is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the objective compound can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraction, recrystallization, chromatography and a method using an
ion exchange resin.

(Method C)

A Compound (Il) or a Compound B-(ll) is condensed, in the presence of a base, with a compound of the
formula (VII)

CooY
|
N;-C-C0O0Y (VID)

l
H

wherein Y is as defined above [hereinafter referred to as Compound (VII)] to give a compound of the
formula (VIII)

Co0Y
|
N3 -C-CO0Y (VIID)
|
CH.R!

wherein R' and Y are as defined above [hereinafter referred to as Compound (VII)]. The obtained
compound is then subjected to reduction of carboxyl and aside with a suitable reducing agent and
deprotection as necessary to give a Compound (1-29) or an O-protected compound thereof.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium, lithium
hexamethyldisilazane, triethylamine, diisopropylethylamine and 1,8-diazabicyclo[5.4.0Jundeca-7-ene.

Examples of the organic solvent to be used for the condensation include methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (VIll) can be purified by a method known in the field of organic
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synthetic chemistry, such as solvent extraction, recrystallization, chromatography and a method using an
ion exchange resin.

Examples of the reducing agent to be used for the reduction of carboxy! include metallic reducing
reagent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane.

Examples of the organic solvent to be used for the reduction of carboxyl include methanol, ethanol, tert-
butyl alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether.

The temperature of the reduction of carboxyl is generally from -20°C to 80°C and a temperature lower
or higher than this temperature range may be selected on demand.

The reduction is generally carried out for 30 minutes to 10 hours and the reaction period longer or
shorter than the indicated period may be used as necessary.

Examples of the reducing agent to be used for the reduction of azide include metallic reducing reagent
such as sodium borohydride, lithium borohydride or lithium aluminum hydride, and transition metal such as
palladium-carbon, platinum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction.

Examples of the organic solvent to be used for the reduction of azide include methanol, ethanol, tert-
butyl alcohol, tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene,
xylene, dimethylformamide and dimethyl| sulfoxide.

The temperature of the reduction of azide is generally from -20°C to 80°C and a temperature lower or
higher than this temperature range may be selected on demand.

After the reduction is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the objective compound can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraction, recrystallization, chromatography and a method using an
ion exchange resin.

(Method D)

A Compound (ll) or a Compound B-(ll) is condensed, in the presence of a base, with a compound of the
formula (IX)

CH.0Z!

I

0,N-C-CH,0Z? (IX)
|
H

wherein Z' and Z? are the same or different and each is hydroxyl-protecting group widely used in the field
of organic synthetic chemistry, such as acetyl, benzoyl, benzyl, trimethylsilyl, tert-butyldimethylsilyl,
methoxymethyl, methoxyethoxymethyl or tetrahydropyranyl and Z' and Z? may together form a ring such
as dioxane [hereinafter referred to as Compound (IX)] to give a compound of the formula (X)

CH.0Z*
I

0,N-C-CH,0Z? (X)
|
CH,R!

wherein R!, Z' and Z2 are as defined above [hereinafter referred to as Compound (X)]. The obtained
compound is then subjected to reduction of nitro with a suitable reducing agent and deprotection as
necessary to give a Compound (I-29) or an O-protected compound thereof.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, buty! lithium, lithium
hexamethyldisilazane, triethylamine, diisopropylethylamine and 1,8-diazabicyclo[5.4.0]Jundeca-7-ene.

Examples of the organic solvent to be used for the condensation include methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethy! ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.
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The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (X) can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraction, recrystallization, chromatography and a method using an
ion exchange resin.

Examples of the reducing agent to be used for the reduction of nitro include metallic reducing reagent
such as sodium borohydride, lithium borohydride or lithium aluminum hydride, transition metal such as
palladium-carbon, platinum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction, and metal
such as iron, zinc or tin.

Examples of the solvent to be used for the reduction of nitro include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene,
xylene, dimethylformamide and dimethyl sulfoxide.

The reduction of nitro generally proceeds at a temperature of from -20°C to 80°C and a temperature
lower or higher than this temperature range may be selected on demand.

Aifter the reduction is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the objective compound can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraction, recrystallization, chromatography and a method using an
ion exchange resin.

The above-mentioned methods A through D can be used for the synthesis of the compounds of the
formulas (I-1) to (I-18).

(Method E)
A compound of the formula (XI)

R%-M (X

wherein R" is the same as the aforementioned CH,R', CH2R'a, CH,R'b, Ra, Rb, Rc, Rd, Re, Rf, Rg, Rh, Ri,
Rj, Rk, Rl, Rm, Rn, Ro, Rp, Rgq, CH=CHRt, CH=CHRu, (CHz)a-X-(CH2)8Rv (when « 2 1) or CH,ORw
which are encompassed in R, M is a metal in wide use in the field of organic synthetic chemistry, such as
lithium, magnesium chloride, magnesium bromide, magnesium iodide, copper, lithium copper or nickel, and
n is an integer of 1 to 3 [hereinafter referred to as compound (XI)], or when R has a functional group (e.g.
amino, hydroxyl group, mercapto, ketone, carboxyl), a compound with protection of the functional group as

necessary [hereinafter referred to as Compound B-(XI)] is subjected to nucleophilic addition to a compound
of the formula (XII)

Co0Y
|
Q'N=C-C0O0Y (XII)

wherein Y is as defined above and Q' is an imino-protecting group in wide use in the field of organic
synthetic chemistry, such as acetyl, benzoyl, tert-butoxycarbonyl or benzyloxycarbonyl [hereinafter referred
to as Compound (XII)] to give a compound of the formula (IV-a)

CooY
|

Q'HN-C-C00Y (IV-a)
b,

wherein R, Q' and Y are as defined above [hereinafter referred to as Compound (IV-a)]. The obtained
compound is then subjected to reduction of carboxyl with a suitable reducing agent and deprotection as
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necessary to give a compound of the formula (I-30)

CH,OH

|
H;N-C-CH; OH (1-30)
él 1

wherein R is as defined above [hercinafter referred to as Compound (I-30)] or an N- and/or O-protected
compound thereof.

Examples of the organic solvent to be used for the addition include tetrahydrofuran, diethyl ether,
ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane,
methylene chloride, chloroform, dichloroethane and acetonitrile.

The addition generally proceeds at a temperature of from -100°C to 80°C and a temperature lower or
higher than this temperature range may be selected on demand.

The addition is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter
than the indicated period may be used as necessary.

After the addition is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the Compound (IV-a) can be purified by a method known in the field of organic synthetic
chemistry, such as solvent extraction, recrystallization, chromatography and a method using an ion
exchange resin.

Examples of the reducing agent to be used for the reduction of carboxyl include metallic reducing
reagent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane.

Examples of the organic solvent to be used for the reduction of carboxyl include methanol, ethanol, tert-
butyl alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether.

The reduction of carboxyl generally proceeds at a temperature of from -20°C to 80°C and a
temperature lower or higher than this temperature range may be selected on demand.

The reduction of carboxyl is generally carried out for 30 minutes to 10 hours and the reaction period
longer or shorter than the indicated period may be used as necessary.

Aiter the reduction is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the objective compound can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraction, recrystallization, chromatography and a method using an
ion exchange resin.

The instant method can be used for the synthesis of the compounds of the formulas (I-1) to (1-20), (I-
24), (1-25), (I-26) when « 2 1 and (I-27).

(Method F)

A compound of the formula (XIII)

- + -
RtCHZEPhaﬂal or RuCH:PPhsHal
(XIII-1) (XIII-2)

wherein Hal is halogen such as chlorine, bromine or iodine and. Rt and Ru are as defined above [hereinafter
referred to as Compound (XllI-1) or Compound (XIlI-2)], or when Rt and Ru have a functional group (e.g.
amino, hydroxyl, mercapto, ketone, carboxyl), a compound with protection of the functional group as
necessary [hereinafter referred to as Compound B-(XllI-1) or Compound B-(Xlll-2)] is condensed, in the
presence of a base, with a compound of the formula (XIV)

134

0247

TEVA EX. 1014
Page 247



20

25

30

35

40

45

50

55

EP 0 627 406 A1

CH,0Z*-

|

Q'Q2N-C-CH,0Z? (XIV)
|
CHO

wherein Q' and Q2 are amino-protecting groups widely used in the field of organic synthetic chemistry,
such as acetyl, benzoyl, tert-butoxycarbonyl, benzyloxycarbonyl or benzyl and one of them may be
hydrogen, and Z' and Z? are as defined above [hersinafter referred to as Compound (XIV)] to give a
compound of the formula (XV)

CH.0Z! CH,07Z!
f |
Q!Q2N-C-CH,07Z2 Q!Q2N-C-CH,072
|
éH:CHRt or CH=CHRu
(XV-1) (XV-2)

wherein Rt, Ru, Q', Q%, Z' and Z2 are as defined above [hereinafter referred to as Compound (XV-1) or
Compound (XV-2)]. The obtained compound is then subjected to deprotection as necessary to give a
compound (I-24) or (I-25).

Examples of the base to be used in the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, potassium tert-butoxide, sodium hydride, potassium hydride, lithium diisopropylamide,
butyl lithium, lithium hexamethyldisilazane, triethylamine, diisopropylethylamine, pyridine and 1,8-
diazabicyclo[5.4.0Jundeca-7-ene.

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XV-1) or (XV-2.) can be purified by a method known in the
field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a
method using an ion exchange resin.

The instant method can be used for the synthesis of the compounds of the formulas (I-24) and (I-25).
By reducing the double bond of the compounds of the formulas (I-24) and (I-25), or an N- and/or O-
protected compound thereof, the compounds of the formulas (I-1) through (I-18) and (I-26) when « 2 2 can
be obtained.

Examples of the reducing agent to be used for the reduction of the double bond include metal reducing
reagent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, and transition metal
such as palladium-carbon, platinum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction.

Examples of the organic solvent to be used for the reduction of the double bond include methanol,
ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid,
benzene, toluene, xylene, dimethylformamide and dimethyl sulfoxide.

The reduction of the double bond generally proceeds at a temperature of from -20°C to 80°C and a
temperature lower or higher than this temperature range may be selected on demand.

After the reduction is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the objective compounds of the formulas (I-1) through (I-18) and (I-26) when a 2 2 can
be purified by a method known in the field of organic synthetic chemistry, such as solvent extraction,
recrystallization, chromatography or a method using an ion exchange resin.
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(Method G)

A compound of the formula (XVI)

R''"'CH2.G,  RpCH:G or RqCH.G
(XVI-1) (XVI-2) (XVI-3)

wherein R" is the aforementioned CH,R', CH2R'a, CH,R'b, Ra, Rb, Rc, Rd, Re, Rf, Rg, Rh, Ri, Rj, Rk, RI,
Rm, Rn or Ro which are encompassed in R, and Rp, Rq and G are as defined above [hereinafter referred to
as Compound (XVI-1), Compound (XVI-2) or Compound (XVI-3)], or when R", Rp and Rq have a functional
group (e.g. amino, hydroxyl, mercapto, ketone, carboxyl), a compound with protection thereof as necessary
[hereinafter referred to as compound B-(XVI-1), Compound B-(XVI-2) or Compound B-(XVI-3)] is reacted
with a compound of the formula (XVII)

M"*(NO27), (XVII)
wherein M is a metal such as sodium, potassium, magenesium, silver, calcium or lithium and n is an integer
of 1 or 2 [hereinafter referred to as Compound (XVII)] to give a compound of the formula (XVIII)
R''!CH.NO,, RpCH;NO, or RqCH.NO,
(XVIII-1) (XYIII-2) (XVIII-3)

wherein R", Rp and Rq are as defined above [hereinafter referred to as Compound (XVIII-1), Compound
(XVII1-2) or Compound (XVIII-3)]. The obtained compound is condensed with formal in in the presence of a
base, and then subjected to protection of hydroxyl as necessary to give a compound of the formula (XIX)

CH.07Z* CH.07Z* CH.0Z!
| | |
0,N-C-CH.07Z2 02 N-C-CH,0Z? 0:N-C-CH.07Z2
| | |
Riti y Rp or Rq
(XIX-1) (XIX-2) (XIX-3)

wherein R", Rp, Rqg, Z' and Z2 are as defined above [hereinafter referred to as Compound (XIX-1),
Compound (XIX-2) or Compound (XIX-3)]. The obtained compound is then subjected to reduction of nitro
with a suitable reducing agent and deprotection as necessary to give a desired compound inclusive of the
compounds (I-19) and (I-20).

Examples of the solvent to be used for the condensation of nitrite (XVIl) and the Compound (XVI-1),
(XVI-2) or (XVI-3) include water, methanol, ethanol, tert-buty! alcohol, tetrahydrofuran, diethyl ether, ethylene
glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene
chloride, chloroform, dichloroethane and acetonitrile.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XVIII-1), (XVIII-2) or (XVIII-3) can be purified by a method
known in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatog-
raphy or a method using an ion exchange resin.
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Examples of the solvent to be used for the condensation of the Compound (XVIII-1), (XVIII-2) or (XVIII-3)
and, formalin include water, methanol, ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether, ethylene
glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene
chloride, chloroform, dichloroethane and acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0Jundeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XIX-1), (XIX-2) or (XIX-3) can be purified by a method known
in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a
method using an ion exchange resin.

Examples of the reducing agent to be used for the reduction of nitro include metallic reducing reagent
such as sodium borohydride, lithium borohydride or lithium aluminum hydride, transition metal such as
palladium-carbon, platinum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction, and metal
such as iron, zinc or tin.

Examples of the solvent to be used for the reduction of nitro include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene,
xylene, dimethylformamide and dimethyl sulfoxide.

The reduction of nitro generally proceeds at a temperature of from -20°C to 80°C and a temperature
lower or higher than this temperature range may be selected on demand.

After the reduction is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the objective compound can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion
exchange resin.

The instant method is suitable for the synthesis of the compounds (I-19) and (I-20), as well as for the
synthesis of the compounds of the formulas (I-1) through (I-18).

(Method H)

A compound of the formula (XX)

R!CHO, RrCHO or  RsCHO
(XX-1) (XX-2) (XX-3)

wherein R', Rr and Rs are as defined above [hereinafter referred to as Compound (XX-1), Compound (XX-2)
or Compound (XX-3)] is condensed, in the presence of a base, with a Compound (IX) and subjected to
protection of hydroxy! as necessary to give a compound of the formula (XXI)

CH,0Z! CH,07Z! CH,07Z!
I I |
0.N-C-CH,0%Z? 0:N-C-CH.0%? 0,;N-C-CH.0%2
| | |
CH(OZa)R!* , CH(OZa)Rr or CH(OZa)Rs
(XXI-1) (XXI-2) (XXI-3)

wherein R, Rr, Rs, Z' and Z2? are as defined above and Za is hydrogen or a hydroxyl-protecting group in
wide use in the field of organic synthetic chemistry, such as acetyl, benzoyl, benzyl, trimethylsilyl, tert-
butyldimethylsilyl, methoxymethyl, methoxyethoxymethyl or tetrahydropyranyl [hereinafter referred to as
Compound (XXI-1), Compound (XXI-2) or Compound (XXI-3)]. The obtained compound is then subjected to
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reduction of nitro with a suitable reducing agent and deprotection as necessary to give a compound of the
formula (XXII)

CH,OH CH.OH CH,OH
I I |
H,N-C-CH,0H HoN-C-CH,0H H2N-C-CH.OH
I | l
CH(OH)R* , CH(OH)Rr or CH(OH)Rs
(XXII-1) (I-22) (I-23)

wherein R', Rr and Rs are as defined above [hereinafter referred to as Compound (XXII-1), Compound (I-22)
or Compound (I-23)].

Examples of the base to be used for the condensation with aldehyde include sodium hydroxide, sodium
methoxide, sodium ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium,
lithium hexamethyldisilazane, triethylamine, diisopropylethylamine and 1,8-diazabicyclo-[5.4.0]lundeca-7-ene.

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethy! sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXI-1), (XXI-2) or (XXI-3) can be purified by a method known
in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a
method using an ion exchange resin.

Examples of the reducing agent to be used for the reduction of nitro include metal reducing reagent
such as sodium borohydride, lithium borohydride or lithium aluminum hydride, transition metal such as
palladium-carbon, platinum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction, and metal
such as iron, zinc or tin.

Examples of the solvent to be used for the reduction of nitro include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene,
xylene, dimethylformamide and dimethyl| sulfoxide.

The reduction of nitro generally proceeds at a temperature of from -20°C to 80°C and a temperature
lower or higher than this temperature range may be selected on demand.

After the reduction is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the Compound (XXII-1), (I-22) or (I-23) can be purified by a method known in the field of
organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using
an ion exchange resin.

Accordingly, the instant method can be used for the synthesis of the compounds of the formulas (I-21)
through (I-23).

(Method 1)

Compound (XVIII-1) can be also produced by the following method.
A compound of the formula (XX')

RACHO  (XX)

wherein R” is a straight- or branched carbon chain optionally having a substituent having a carbon number
less 1 from that of the substituent at R" [hereinafter referred to as Compound (XX')] is condensed with
nitromethane in the presence of a base to give a compound of the formula (XXIII)

RACH=CHNO. (XXl

wherein R* is as defined above [hereinafter referred to as Compound (XXIIl)]. The obtained compound is

138

0251

TEVA EX. 1014
Page 251



20

25

30

35

40

45

50

55

EP 0 627 406 A1

then subjected to reduction of the double bond with a suitable reducing agent to give a compound (XVIlI-1).

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethy! ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0Jundeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXIll) can be purified by a method known in the field of
organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using
an ion exchange resin.

Examples of the reducing agent to be used for the reduction of the double bond include metallic
reducing reagent such as lithium borohydride or lithium aluminum hydride, and transition metal such as
palladium-carbon, platinum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction.

Examples of the organic solvent to be used for the reduction of the double bond include methanol,
ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid,
benzene, toluene, xylene, dimethylformamide and dimethyl sulfoxide.

The reduction of the double bond generally proceeds at a temperature of from -20°C to 80°C and a
temperature lower or higher than this temperature range may be selected on demand.

After the reduction is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the Compound (XVIII-1) can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion
exchange resin.

(Method J)

Compound (XXI-1), Compound (XXI-2) and Compound (XXI-3) can be also produced by the following
method.

A Compound (XX-1), (XX-2) or (XX-3) is condensed with nitromethane in the presence of a base and
subjected to protection of hydroxyl as necessary to give a compound of the formula (XXIV)

R!CH(0Za)CH:NO,, RrCH(OZa)CH.NO. or RsCH(0Za)CH.NO,
(XXIV-1) (XXIV-2) (XXIV-3)

wherein R', Rr, Rs and Za are as defined above [hereinafter referred to as Compound (XXIV-1), Compound
(XXIV-2) or Compound (XXIV-3)]. The obtained compound is condensed with formalin in the presence of a
base and then subjected to protection of hydroxyl as necessary to give a Compound (XXI-1), (XXI-2) or
(XXI-3).

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethy! ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0]undeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXIV-1), (XXIV-2) or (XXIV-3) can be purified by a method
known in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatog-
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raphy or a method using an ion exchange resin.

Examples of the solvent to be used for the condensation with formal in include water, methanol, ethanol,
tert-buty! alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide,
dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and
acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0Jundeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXI-1), (XXI-2) or (XXI-3) can be purified by a method known
in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a
method using an ion exchange resin.

(Method K)
Compound (XXI-1), Compound (XXI-2) and Compound (XXI-3) can be also produced by the following
method.
A compound (XXV)
ZOCH2CH2NO2 (XXV)
wherein Z is as defined above [hereinafter referred to as Compound (XXV)] is condensed with a Compound

(XX-1), (XX-2) or (XX-3) in the presence of a base and subjected to protection of hydroxyl as necessary, to
give a compound of the formula (XXVI)

CH.0Z CH.0Z ?HzOZ
|
OzN“é-H 0:N-C-H OzN“?—H
| |
CH(OZa)R* , CH(OZa)Rr or CH(OZa)Rs
(XXVI-1) (XXVI1-2) (XXVI-3)

wherein R', Rr, Rs, Z and Za are as defined above [hereinafter referred to as Compound (XXVI-1),
Compound (XXVI-2) or Compound (XXVI-3)]. The obtained compound is condensed with formalin in the
presence of a base and then subjected to protection of hydroxyl as necessary to give a Compound (XXI-1),
(XXI-2) or (XXI-3).

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0]Jundeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXVI-1), (XXVI-2) or (XXVI-3) can be purified by a method
known in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatog-
raphy or a method using an ion exchange resin.

Examples of the solvent to be used for the condensation with formal in include water, methanol, ethanol,
tert-butyl alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide,

140

0253

TEVA EX. 1014
Page 253



20

25

30

35

40

45

50

55

EP 0 627 406 A1

dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and
acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0Jundeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXI-1), (XXI-2) or (XXI-3) can be purified by a method known
in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a
method using an ion exchange resin.

(Method L)
A compound of the formula (XXVII)
WCH2COO0Y  (XXVII)
wherein W is azide, nitro or amino protected by a suitable protecting group and Y is as defined above

[hereinafter referred to as Compound (XXVII)] is condensed, in the presence of a base, with a compound of
the formula (XXVIII)

R!COHal, RrCOHal or RsCOHal
(XXVIII-1) (XXVIII-2) (XXVIII-3)

wherein R', Rr, Rs and Hal are as defined above [hersinafter referred to as Compound (XXVIII-1),
Compound (XXVIII-2) or Compound (XXVIII-3)] to give a compound of the formula (XXIX)

H H H
| |
W—é—COOY W-C-CO0Y W-C-C0O0Y
I | I
- - C-R
0//CR‘ ’ O/CRr or 07 S
(XXIX-1) (XXIX-2) (XXIX-3)

wherein R', Rr, Rs, W and Y are as defined above [hereinafter referred to as Compound (XXIX-1),
Compound (XXIX-2) or Compound (XXIX-3)]. The obtained compound is condensed with formalin in the
presence of a base and subjected to protection of hydroxyl as necessary to give a compound of the formula
(XXX)

CH,0Z CH.0Z CH.0Z

| I I
W-C-CO0Y W-C-CO0Y W-C-Co0Y

| l l

~-R1 - -
O¢CR O/CRr o O/CRS
(XXX-1) (XXX-2) (XXX-3)
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wherein R', Rr, Rs, W, Y and Z are as defined above [hereinafter referred to as Compound (XXX-1),
Compound (XXX-2) or Compound (XXX-3)]. The obtained compound is subjected to reduction of carboxyl
with a suitable reducing agent and protection of hydroxyl as necessary to give a compound of the formula
(1,0.9.4)]

CH,07%Z! CH,0Z! CH.07Z*

| | |
W-C-CH,07%Z2 W-C-CH,07%Z? W-C-CH,07%Z?

| | |

~R1 - -
O/C R O/C Rr or O/C Rs
(XXXI-1) (XXXI-2) (XXXI-3)

wherein R, Rr, Rs, W, Z' and Z? are as defined above [hereinafter referred to as Compound (XXXI-1),
Compound (XXXI-2) or Compound (XXXI-3)] and the obtained compound is subjected to reduction of
carbonyl with a suitable reducing agent, and reduction and deprotection as necessary, to give a Compound
(XXlI-1), (1-22) or (I-23).

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethy! ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0]Jundeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXIX-1), (XXIX-2) or (XXIX-3) can be purified by a method
known in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatog-
raphy or a method using an ion exchange resin.

Examples of the solvent to be used for the condensation with formal in include water, methanol, ethanol,
tert-buty! alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide,
dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and
acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0]Jundeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXX-1), (XXX-2) or (XXX-3) can be purified by a method
known in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatog-
raphy or a method using an ion exchange resin.

Examples of the reducing agent to be used for the reduction of carboxyl include metallic reducing
reagent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane.

Examples of the organic solvent to be used for the reduction of carboxyl include methanol, ethanol, tert-
butyl alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether.

The reduction of carboxyl generally proceeds at a temperature of from -20°C to 80°C and a
temperature lower or higher than this temperature range may be selected on demand.

The reduction of carboxyl is generally carried out for 30 minutes to 10 hours and the reaction period
longer or shorter than the indicated period may be used as necessary.

After the reduction is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the Compound (XXXI-1), (XXXI-2) or (XXXI-3) can be purified by a method known in the
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field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a
method using an ion exchange resin.

Examples of the reducing agent to be used for the reduction of carbony! include metallic reducing
reagent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane.

Examples of the organic solvent to be used for the reduction of carbonyl include methanol, ethanol, tert-
butyl alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether.

The reduction of carbonyl generally proceeds at a temperature of from -20°C to 80°C and a
temperature lower or higher than this temperature range may be selected on demand.

The reduction of carbonyl is generally carried out for 30 minutes to 10 hours and the reaction period
longer or shorter than the indicated period may be used as necessary.

When (i) W =azide, examples of the reducing agent to be used for the reduction of azide include
metallic reducing agent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, and
transition metal such as palladium-carbon, platinum oxide, Raney nickel, rhodium or ruthenium for catalytic
reduction.

Examples of the organic solvent to be used for the reduction of azide include methanol, ethanol, tert-
butyl alcohol, tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene,
xylene, dimethylformamide and dimethyl sulfoxide.

The reduction of azide generally proceeds at a temperature of from -20°C to 80°C and a temperature
lower or higher than this temperature range may be selected on demand.

When (ii) W =nitro, examples of the reducing agent to be used for the reduction of nitro include metallic
reducing reagent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, transition
metal such as palladium-carbon, platinum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction,
and metal such as iron, zinc or tin.

Examples of the solvent to be used for the reduction of nitro include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene,
xylene, dimethylformamide and dimethyl sulfoxide.

The reduction of nitro generally proceeds at a temperature of from -20°C to 80°C and a temperature
lower or higher than this temperature range may be selected on demand.

After the reduction is carried out under the above-mentioned conditions or after removing the protecting
group on demand, the Compound (XXIlI-1), (I-22) or (I-23) can be purified by a method known in the field of
organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using
an ion exchange resin.

Accordingly, the instant method is applicable to the synthesis of the compounds of the formulas (I-21)
through (I-23).

(Method M)

Compound (XXX-1), Compound (XXX-2) and Compound (XXX-3) can be also produced by the following
method.
A compound (XXVIIl) and a compound of the formula (XXXII)

CH:07Z

[

W-C-CO0Y (XXXII)
l
H

wherein W, Y and Z are as defined above [hereinafter referred to as Compound (XXXIl)] are condensed in
the presence of a base to give a Compound (XXX-1), (XXX-2) or (XXX-3).

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethyliormamide, dimethy! sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0]undeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.
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The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXX-1), (XXX-2) or (XXX-3) can be purified by a method
known in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatog-
raphy or a method using an ion exchange resin.

(Method N)

When W =nitro, Compound (XXXI-1), (XXXI-2) and (XXXI-3) can be also produced by the following
method.

A compound OXVIII-1), XXVIII-2) or XXVIII-3) and a compound (XXXIIN)
CH3NO2 (XXX

[hereinafter referred to as Compound (XXXIIl)] are condensed in the presence of a base to give a
compound of the formula (XXXIV)

H H }l{
| |
0,N-C-H 0.N-C-H OzN-(ll—H
| |
O/C-R1 , O47C—Rr o 47C-Rs
(XXX1V-1) (XXXIV-2) (XXXIV-3)

wherein R', Rr and Rs are as defined above [hereinafter referred to as Compound (XXXIV-1), Compound
(XXXIV-2) or Compound (XXXIV-3)] and the obtained compound is condensed with formal in in the
presence of a base and subjected to protection of hydroxyl as necessary to give a Compound (XXXI-1),
(XXXI-2) or (XXXI-3).

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethy! ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0]Jundeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXXIV-1), OOKXIV-2) or (XXXIV-3) can be purified by a
method known in the field of organic synthetic chemistry, such as solvent extraction, recrystallization,
chromatography or a method using an ion exchange resin.

Examples of the solvent to be used for the condensation with formalin include water, methanol, ethanol,
tert-buty! alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide,
dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and
acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0]Jundeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.
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After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXXI-1), (XXXI-2) or (XXXI-3) can be purified by a method
known in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatog-
raphy or a method using an ion exchange resin.

(Method O)
Compound (XXXIV-1), Compound (XXXIV-2) and Compound (XXXIV-3) can be also produced by the

following method.
A Compound (XVIl) and a compound of the formula (XXXV)

H - H H
\ |
G—(‘)-H G-C-H G—CII—H
! |
- - C-Rs
//C R! ’ O//C Rr or 0/
(XXXV-1) (XXXY-2) (XXXV-3)

wherein R', Rr, Rs and G are as defined above [hereinafter referred to as Compound (XXXXV-1), Compound
(XXXV-2) or Compound (XXXV-3)] are condensed in the presence of a base to give a Compound (XXXIV-1),
(XXXIV-2) or (XXXIV-3).

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethy! sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0Jundeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXXIV-1), (XXXIV-2) or (XXXIV-3) can be purified by a
method known in the field of organic synthetic chemistry, such as solvent extraction, recrystallization,
chromatography or a method using an ion exchange resin.

(Method P)

When W =nitro, Compound (XXXI-1), Compound (XXXI-2) and Compound (XXXI-3) can be also
produced by the following method.

A Compound (XXV) and a Compound (XXVIII-1), (XXVIII-2) or (XXVIII-3) are condensed in the presence
of a base to give a compound of the formula XOXVI)

CH,0Z CH.02 CH.0Z
I I l
0,N-C-H 0:N-C-H 0,N-C-H
| l I
~C-R* O/C~Rr . ~C-Rs
) r
(XXXVI-1) (XXXVI-2) (XXXVI-3)

wherein R', Rr, Rs and Z are as defined above [hereinafter referred to as Compound (XXXVI-1), Compound
(XXXVI-2) or Compound (XXXVI-3)]. The obtained compound is condensed with formal in in the presence of
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a base and subjected to protection of hydroxyl as necessary to give a Compound (XXXI-1), (XXXI-2) or
(OXXXI-3).

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl
alcohol, tetrahydrofuran, diethy! ether, ethylene glycol dimethyl ether, dimethylformamide, dimethy! sulfox-
ide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile.

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide,
sodium ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0Jundeca-7-ene.

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature
lower or higher than this temperature range may be selected on demand.

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or
shorter than the indicated period may be used as necessary.

After the condensation is carried out under the above-mentioned conditions or after removing the
protecting group on demand, the Compound (XXXVI-1), XXXVI-2) or (XXXVI-3) can be purified by a
method known in the field of organic synthetic chemistry, such as solvent extraction, recrystallization,
chromatography or a method using an ion exchange resin.

Examples of the solvent to be used for the condensation with formal in include water, methanol, ethanol,
tert-butyl alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide,
dimet