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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Request for Supplemental ) 
Examination of: ) 

) Group Art Unit: Not Yet Assigned 
U.S. Patent No. 6,346,532 ) 

) Examiner: Not Yet Assigned 
Inventors: Tatsuya MAR.UYAMA et al. ) 

) 
Issued: February 12, 2002 ) 

) Confirmation No.: Not Yet Assigned 
For: AMIDE DERIVATIVES OR SAL TS ) 

THEREOF ) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Request For Supplemental Examination 
Of U.S. Patent No. 6,346,532 

Astellas Pharma, Inc. (hereinafter "Astellas"), is the owner of the entire right, title 

and interest of U.S. Patent No. 6.,346,532 ("the '532 patent"). The patent issued on 

national stage Application No. 09/529,096 ("the '096 application") based on PCT 

Application No. PCT/JP98/04671, filed October 15, 1998, claiming the benefit of 

Japanese Patent Application No. Hei 9-285778, filed October 17, 1997. 

I. § 1.61 O{al 

The required fee of $16,860 is submitted herewith, which includes the $4,400.00 

filing fee, the $12, 100.00 reexamination fee, and a document size fee of $360.00, 

Astellas understands that if no reexamination is ordered, the $12, 100.00 reexamination 

fee will be refunded. Please charge any additional required fees or apply any credits to 

Deposit Account No. 09~0619. 
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In re Request for Supplemental 
Examination of USP 6,:146,532 

Attorney Docket. No. 0"7385.0042-00000 

II. § 1.6j9{bH1 }: Identification of the Number of the Patent for Which 
Supplemental Examination is Requested 

Supplemental examination under 35 U.S.C. § 257 and 37 C.F.R. §§ 1.60'1-1 .625 

is requested for claims 1-14 of the '532 patent. 

m. §.j.610{b1{2}: A List of Items of Information that are Requested to be 
Considered, Reconsidered, or Corrected 

The following is a list of the iterns of information tr1at are requested to be 

considered: 

1. U.S. Patent No. 0,346,532 ("the '532 patent") 

2. Table of testing data for compounds including those disclosed in 
Examples 1-113 of U.S. Patent No. 6,346,532 ("Testing Data Table")1

; 

3. Materials for Astellas R&D Meeting. Subcomrnittee on Development 
Theme Establishment, titled "YM178/Discont.inuation of Development 
Theme for Diabetes Mellitus," dated October 27, 2003 ("R&D Meeting 
Materials); 

4, YM 178 in Type 2 Diabetes Mellitus 1 "18~CL003 Study Report ("Study 
Report"); 

5, Yamanouchi BAN Compound Evaluation System ("R&D Flowchart") with 
English-language translation; 

6, Yamanouchi Monthly Research Progress Repoit dated April 26, 1995 
("Monthly Progress Report") with English-language translation; 

7, Excerpts of the prosecution history of U.S. Patent Application 
No. 09/529,096, the U.S. National Stage of PCT/JP98/04671, filed 
October 15, 1998, that resulted in U.S. Patent No. 6,:346,5:-32 ("the 
Prosecution File History"); 

1 The Testing Data Table also contains data for three compounds that are not 
exemplified in the '532 patent (a) BAN-371A (cornpound number 6), which is the free 
base equivalent of BAN~371 (compound number 5), whict1 is exemplified in Example 
041; (b) BAN-371 B (compound number 7), which is the racemic equivalent of BAN-371: 
and (c) BAN-371 C (compound number 8), which is the S-enantiomer equivalent of BAN-
371. 
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Attorney Docket No. 07385.0042-00000 

8. Japanese Patent Application Kokai Publication No. H 10-218861, "Novel 
Phenethano! Derivative m Salt Thereof," published August 18, 1998, and 
certified English-language translation thereof ("JP '861 "); 

9. Blin, N. et al., "Structural and Conformational Features Determining 
Selective Signal Transduction in the ~3-Adrenergic Receptor," Molecular 
Pharmacology, 44:1094-1104 (1993) ("Biin"); 

10. PCT Publication WO 94/18161, published 18 August 1994 ("WO '161"); 

11. Thornber, C.W., "!sosterisrn and Molecular Modification in Drug Design," 
Chem. Soc. Rev. 18:56:3-.. 580 (1979) (''Thornber"); 

12. Declaration by Dr. Tetsuo Matsui under 37 C.F.R § 1.132 ("Matsui Dec."). 

IV, § 1,61 O(b}{3i: A List Identifying Prior or Concurrent Post~Patent and 
Trademark Office Proceedings Involving the Patent for which 
Supplemental Examination is Being Requested 

/-\request for a Certificate of Correction under 37 C.F.R. §§ 1.322 and 1.323 was 

filed on April 17, 2002. The resulting Certificate of Correction was granted on July 13, 

2002. 

An Application for Extension of Patent Term under 35 C.F.R. § 156 of the '532 

Patent was filed on August 21, 2012. This application is currently pending. 

There are no other prior or concurrent proceedings involving the '532 patent. 

V. .§ 1.61.!)fb)(4}: An Identification of Each Claim of the Patent for Which 
Supplemental Exmnination is Requested 

Supplemental examination is requested for each of the claims 1-14 of the '532 

patent 
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In re Request for Supplemental 
Examination of USP 6,346,532 

Attorney Docket No. 07385.0042~00000 

VI. § 1 &.1P1bj{5}: A Separate, Detailed Explanation of the Relevance and 
Manner of Applying Each Item of Information to Each Claim of the Patent 
for Which Supplemental Examination is Requested 

A surnrnary of the claimed subject matter and a detailed explanation of the 

relevance and manner of applying each item of information to each claim of the patent 

for which supplemental examination is requested is provided below. 

A. Summary of Claimed Subject Matter 

The '532 patent (Item of Information No.1) discloses and claims phenettianol 

amide derivatives represented by general formula (I) below, or salts thereof: 

Ring "B" in formula (I) is a l1eteroaryl group, which may be unsubstituted or substituted 

and is optionally fused with a benzene ring, "X" may be a bond, or a lower alkylene or 

an alkenyiene, both of which may be unsubstituted or substituted with hydroxy or a 

lower alkyl group, or Xis a carbonyl or a group represented by-NH-, and when Xis a 

lower alkylene group which is substituted with a lower alkyl group, a carbon atom of the 

ring B optionally bonds with the lower alkyl group so that a ring is formed. "A" may be a 

lower aikylene or a group represented by -lower alkylenewO-, R1a and R1
b may be the 

same or different and each may be a hydrogen atom or a lower alkyl group. R2 may be 

a hydrogen atom or a halogen atom. "Z" is a group represented by =CH-····-" (See claim 

1.) 
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Claims 2-5 and 9 cover phenethanol derivative compounds represented by 

general formula (I), which are narrower in some respect compared to the compounds 

represented by general formula (I) as recited in claim 1. 

Claim 6 recites the following nine species of phenethanol amide derivatives that 

fall within the scope of claim 1: 

'* ( R )-4 '-[2-[ (2-Hyd roxy-2-phenylethyl )am i no]ethyi]-2·-·pyrid i necarboxya n i I ide, 

• (R)-2-[1-(4-chlorobenzyl)-·1 H--irnidazol-2-yl)-4'-[.2-[(2-hydroxy-2-

phenylethyl)amino]ethyl]-acetanilide, 

• (R)-2-[1-(3 ,4-dichiorobenzyl)-1 H-tetrazol-5-yl]-4'-[2-[(2-hydroxy-2-phenyl 

ethyl)amino]ethyl]acetanilide, 

• ( R )-2-(2-am i noth iazol-4-yl )-4 '-[2-(2-hyd roxy-2-ph enylethyl )amino ]ethyl] 

acetanilide, 

'* (R)-2-(2 .. benzyi .. 1 H-·1,2,4-triazol-3-yl)-4'-[2-[(2-hydroxy-2-phenylethy!)-

arnino]ethyl]acetanilide, 

'* (R)-2-(2-aminopyridin-6-yi)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl] 

acetanilide, 

• (R)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]-2-(2-pyridyl) acetanllide, 

'* (R )-4 '-[2-[ (2-hyd roxy-2-phenylethyl )-amino ]ethyl )-2-( 2-pyrazi nyl) 

acetani!ide, 

'* (R)-4'-[2.-[{2-hydroxy-2-phenylethyl)amino]ethyl)-2-(2-pyrimidinyl)-

acetanilide. 
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Attorney Docket No. 07385.0042-00000 

Claims 7, 8, and 10~12 recite compositions comprising at least one compound as 

claimed in claim 1 -6. 

Claim 13 recites a method for treating diabetes mellitus comprising administering 

to a patient an amount of a compound as claimed in claim 1. 

Claim 14 recites a method for treating obesity comprising administering to a 

patient an amount of a compound as claimed in claim 1. 

The '532 patent states that the compounds of the invention have selective 

stimulative action to human fh·rnceptor, i.e., they are p3-adrenergic receptor-specific 

agonists. ('532 patent at col. 2, II. 28-29, col. ·12, II. 9··11.) The '532 patent also states 

that it was known that ~-adrenaline receptors are classified into f31, P2, and p3 subtypes. 

('532 patent at col. 1, IL 44-47.) Moreover, the '532 patent explains that stimulation of 

the P1··receptor causes an Increase in heart rate, that stimulation of the ~2-receptor 

stimulates decomposition of glycogen in muscles, whc·m~by synthesis of glycogen is 

inhibited, causing action such as muscular tremor, and that stimulation of the ~3-

receptor shows anti-obesity and an anti-hyperglycemia action (such as decrease in 

triglyceride, decrease In cholesterol. and increase in HDL-cholesterol). ('532 patent, col. 

1, IL 46-54.) 

The •5:12 patent states that, due to their selective stimulating action to ~:1-

receptors, the compounds of the invention are useful for the therapy of diabetes 

mellitus, having both an insulin secretion-promoting action and an insulin sensitivity-

potentiating action, and further having anti-obesity and anti-hyperlipemia actions. ('532 

patent, coL 2, II. 31-37.) The '532 patent states that the selective hurnan ~;i-receptor 

stimulating action of the compounds of the Invention was ascertained through ~1, ~z. 
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Attorney Docket No. 07385.0042-00000 

and p3 testing. ('532 patent, col. 12, ii. 9-12.) Specifically, the patent teaches that the 

human ~3-receptor stimulating action was investigated using an SK-N-MC cell system 

(cells in wi1icll human fh-receptor and human ~1-receptor were permanently expressed 

were purchased) while human ~1r and P1-stimulating actions were Investigated using a 

CHO cell system (cells in which each of human ~2- and f31--receptors was compulsorily 

expressed were purchased). ('532 patent, col. 11, II. 56-63.) 

Tile '532 patent specification concludes with 113 examples, each, witll the 

exception of example 107, disclosing a different phenethanol derivative compound of 

the claimed invention. Exarnple 41 discloses a compound having the chemical formula 

(R)-2-(2-arninothiazol-4-yl)-4'-[2-(2-hydroxy-2-phenylethyl)amino]-ethyl]acetanilide 

dihydrochioride, w~1ich is encompassed by claims 'l-14 of the '532 patent. The 

compound of Example 41 is a dihydrochloride salt of a compound commonly known as 

mirnbegron, which is an FDA-approved drug sold under the trademark, MYRBETRIQ™. 

None of the current claims is limited to cover only Astellas' commercialized 

product, mirabegron. Should the Patent and Trademark Office order ex parle 

reexamination of the claims of the '532 patent in connection with this request for 

supplemental examination, Astellas intends to amend the claims of the '532 patent to 

cover only mirabegron and its salts. 

B. Sumrnary of Relevance to Claimed Subject Matter 

1. The Testing Data Table (Item of Information No. 2)i Matsui Dec. 
(item of information No, 12), R&D Meeting Materials {Item of 
Information No. 3) and Study Report {Item of Information No. 4) 

As discussed above, the '532 patent states that the compounds of the invention 

are useful as therapeutic agents for treating diabetes mellitus. (See, e.g., tl1e •5:12 
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patent, col. 2, IL 3T-41; col. 9, IL 62~63; Abstract.) However, the commercial 

embodiment of the claimed invention, mirabegron, is not approved for treating diabetes 

meilitus. Instead, MYRBETRIQTM received FDA approval in June 2012 for the treatment 

of overactive bladder (OAB) with symptoms of urge urinary incontinence, urgency, and 

urinary frequency. 

The Testing Data Table, discussed in more detail below, shows that the inventors 

conducted a series of in vitro and in vivo studies before October 15, 1998, trie date on 

which the PCT application leading to the issuance of the '532 patent was filed. From H1e 

results of these preliminary studies mirnbegron showed promise as an anti-diabetic 

medicine, and based upon the available information, the FDA approved commencement 

of Phase I clinical trials to determine appropriate dosages of mirabegron for Phase II 

clinical trials to assess efficacy for treating diabetes mellitus. (See Matsui Dec. ljl 7; see 

also Testing Data Table, Compound BAN 3"71, Cols. 4-9.) Based on the r·esuits of the 

ensuing limited Phase Ila clinical trials, performed after the '532 patent issued, the then 

current assignee, Yamanouchi Pharmaceutical Co., Ltd. (hereinafter "Yamanouchi"'),2 

decided that mirabegron did not demonstrate sufficient efficacy to be a commercially 

competitive drug for the treatment of diabetes mellitus, and so decided it would not 

pursue diabetes mellitus as an indicated use. (See Matsui Dec. 1[ 8; see also, e.g., R&D 

Meeting Materials at p. 13 ("The results of the phase Ila study of [mirabegron] 

administered at a dose of 200 mg in the fed state could not confirm the efficacy of 

2 Yamanouchi Pharmaceutical Co,, Ltd. is a predecessor company that through a 
merger with another pbarmaceutical cornpany formed Astellas, the current. assignee. 

8 

PT0_00001102 

Sawai Ex. 1007 
Page 8 of 495



In rlf'.~ Request for Supplemental 
Examination of USP 6,346,532 

Attorney Docket No. 07385.0042-·00000 

[mirabegron] in terms of the primary end points (HbA1c and fasting blood glucose 

level")).) 

Despite the decision to discontinue the development of mirabegron for the 

treatment of diabetes mellitus, Yamanouchi conducted a detailed analysis of the results 

of the Phase Ila cllnical study prior to the discontinuance of the project, which revealed 

that mirabegron did have some efficacy in certain patient subgroups. (See Matsui Dec. 

1[ 9; see also, e.g., the Study Report. that states: 

Some efficacy was found only when HbA1c at baseline was above 7% (data from 
central laboratory; local data T-8%); responses of HbA 1 c and FPG to 
[mirabegron] were rnainly found for female patients. 

Changes in HbA 1 c were mainly detected in young patients; in elderly no 
difference between [rnirabegron] and placebo could be found, even when 
baseline H bA 1 c was taken into account 

(Study Report at p. 1 ·1, slides 21-22).) 

Because the Phase Ila clinical trial results were not available until mid-2003, this 

information was not before the Patent and Trademark Office during prosecution of the 

'532 patent, which issued on February 12, 2002. Because no compound encompassed 

by claims 1-14 proved sufficiently efficacious to be considered commercially competitive 

for the treatment of diabetes mellitus, which was the principal utility described in the 

specification, this information may be considered to raise a substantial new question of 

patentability with respect to those claims, and in particular with respect to claim 13. 
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2. The Testing Data Table (Item of Information No. 2), Matsui Dec. 
(Item of Information No. 12), R&D Flowchart {Item of 
Information No. 5), Monthly Progress Report (Item of 
Information No. 6), and the Prosecution File History (Item of 
Information No. 7) 

As confirmed by one of the inventors of the '532 patent, Dr. Matsui, the Testing 

Data Table was compiled from laboratory notebooks and other developmental materials 

generated by the inventors of the '5:32 patent (Matsui Dec, ,-r 6,) The table presents 

certain testing data for all of the claimed compounds disclosed in Examples 1-106 and 

108~113 of the '532 patent.3 Colurnn 1 of the Testing Data Table provides the internal 

Yamanouchi code (BAN) number for each of the compounds. Column 2 provides the 

example number from the '532 patent. Column 3 provides the chemical structure of the 

compound. Columns 4-6 provide the ~-adrenergic receptor data for each cornpound as 

pD2 values and IA% ("Intrinsic Activity" as compared to isoproterenol - numbers in 

parentheticals) using the CHO screening test. Column 7 provides ED:~o data for several 

of the compounds based on hypoglycemic studies in KK mice. Column 8 provides ~h· 

adrenergic receptor data determined using the SK~N-MC screening test Column 9 

provides the test report dates for these data in columns 4-8. (Matsui Dec. 1[ 6.) 

As discussed above, the '532 patent states that the compounds of the invention 

selectively stimulate the p3 receptor. For example, column 2, lines 28~30, teach that the 

compounds of the invention "show a selective stimulating action to [:h-receptors, leading 

to accomplishment of the present invention." Similarly, column 2, line 37, states that U1e 

Insulin secretion-promoting action and insulin sensitivity-potentiating action of the 

3 As mentioned above, the compound of Exarnple 107 is not a phenethanoi derivative 
and, therefore, is not covered by the claims of the '532 patent 
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compounds of the invention are due to their "selective stimulating action to ~3-

receptors." Likewise, column 9, lines 61-62, discuss the "selective p3-receptor 

stimulating action" of the compounds of the invention. Further, column 10, lines 7-9, 

state that "[t]he p3-receptor stimulating action of the compound of the present invention 

is selective to p3-receptors in human being." In addition, column 10, lines 61-65, state 

that the compounds of the invention have "been ascertained to be selective to ~:i-

receptors .... " 

The '532 patent states that p3-receptor stimulating action for the compounds of 

the invention was ascertained by comparing the effects of the claimed compounds on 

the P1, ~2. and f33 receptor subtypes using cells expressing human-type receptors. (See 

col. 11, I. 56 to coL 12, I. 11; see 1.":Jlso col. 10, II. 61-65.) Specifically, stimulating 

activities of the compounds were investigated by incubating cells expressing each of the 

13~adrenergic receptor subtypes with the compounds of the invention and measuring 

production of cyclic adenosine monophosphate (cAMP), which is a byproduct of r3-

adrenergic receptor activation. (Id.) 

As stated in the '532 patent, the intensity of action of each compound against the 

[31, i32, and f33··rnC(~ptors was cornpared by calculating the pD2 value and the maximum 

value (IA%i where the maximum reaction of 10-6M isoproterenol, a non-selective ~~-

agonist, was defined as 100%) from the resulting dose-reaction curve. (See the '532 

patent at coL 11, I. 56 to col. 12, I. 11.) 
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a. Not All of the Claimed Compounds of Examples 1-106 and 
108N113 of the '532 Patent Were Shown To Have Greater Ila 
Receptor Activity Compared to Either 131 or Jh Receptor 
Activity 

As can be seen in the Testing Data Table, cols. 4-6, the compounds of Examples 

1-106 and 108-113 that fall within the scope of claim 1-14 of the '532 patent were tested 

using the CHO P1, ~2, and ~3-receptor stimulation screening tests. Although ail of the 

compounds tested showed some level of ~3-receptor agonist activity, depending on 

whether the IA% or pD2 test results are used, a number of the claimed compounds 

exhibited ~h-receptor agonist activities that were not as high as the corresponding ~1·· or 

r'h-receptor agonist activities. (Matsui Dec. 1[ 1 O; see also table below.) For example, 

although the compound o'f Example 1, designated BAN 404, covered by at least claims 

1, 2, 6, 7, 8, 9, 10, 12, 13, and 14 of the '5:t2 patent, showed Ps-receptor agonist activity 

greater than B4-receptor agonist activity in both the IA% and pD2 tests, it showed p3 .. 

receptor agonist activity k~ss than ~2-receptor agonist activity. (Id.; see also Testing 

Data Table, Compound BAN 404, cols. 4-6.) Because these initial CHO screening data 

provided in the Testing Data Table, wr1ich indicate that some of the compounds 

encompassed by claims ·1-14 may not have ~~i-receptor agonist activity selectivity over 

both the ~r- and ~rreceptors as taught in the '532 patent, were not before the Patent 

and Trademark Office during prosecution of the '532 patent, this information may be 

considered to raise a substantial new question of patentability with respect claims 1-·14 

of the '532 patent. 
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b, Not All of the Claimed Compounds of Examples 1~106 and 
1Ot:M13 of the '532 Patent Met Yamanouchi 1s Internal 
Criteria For Further Development 

As of time the '096 application was filed, and up to the time the '532 patent 

issued, Yamanouchi utiliz.ed certain internal screening criteria to determine whether a 

compound has sufficient 133-receptor agonist activity and selectivity to warrant further 

evaluation for potential eventual submission as an anti-diabetic drug. (Matsui Dec 1[ 11.) 

As the R&D Flowchart shows, in general, before a candidate compound qualified for-

further evaluation, Yamanouchi's initial internal screen stated that a candidate 

compound should have an IA test result for ~3-receptor agonism of greater than 0.6 (m 

60%) and a pD2 value for the ~3-receptor of greater than 6.5, while at the same time 

having IA test results for P1- and ~~rreceptor agonlsm of less than 0.2 (or 20%). (Id.; see 

also R&D Flowchart.) 

The following data, excerpted from the Testing Data Table, provide examples of 

the claimed compounds that did not meet Yamanouchi's initial r33-receptor selectivity 

and/or activity criteria set forth in the R&D Flowchart: 

,-----ch'a_i1.#'···l······sAFf# Exam·r;T0··:if····r·····cam-?ou~~-~;ereci··0y----·r--:~ ~ ~~-··--- -----~~-:--~-~------! 

l ................ ___ J_ .... __ .................. ----------------------------------------------j:_ ____________ ................ ···--~-............. JJ~.!~ .. ~-1 ........... PP.~ .. P..1 .... J 
I 13 ! 377 - 110 ! 1,2,7,8,9,10,13,14 I 58.1 5.23 i 
I ! i I I 
i j i i 22.7 5.65 i 

1 ............................. J, ............................... _____ , ................................ ~-~----·--·----·---------·----''--------------------------------------------1----....... ?. 7 <4 ........... -l 
! ·19 i 390 105 I 1,2,7,8,9.10,13,14 I 24 0.3 ! 
I ! I - I 2a s.9 I 
I i_ ............................ ________________________________________ l ......................... ____ ............................... J ......... J.?. --- ............ ~:-~ ......... ..] 
j 21 i ~i9£) 88 l 1,2,7,8,9,10,13,14 i 18 5.9 j 

j 1 ! I 50 , 4.2 : 
r ............................... 1 ... - ........ ------- ............... t ..... ,,---------;:------------------------------ ......... --- ---i--.. --..... ?.9 ........... +.... <4_& ...... ...i 

22 396 3 l 1,2,7,8,9,10,13,14 18 - 5.9 
i 27 ! 4.2 

,,., .-- .-- .-- --- --- -- --- --- --- --- ,., ,, ,,,,,.,,,.,,,,.,,,,.,,,.,_,.,.,,.,., ,.,,.,.,.,,,,,,,,.,.,,,,,,,.,,, .. .,.,,.,.,,.,,,,.,,,, ............. '" ,,, J "' '" .? ...... ,,.,.,,,,,_m•~~,'o_, .,. • 
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-----ctlarHr-- ------a"Ji:·i\J·"ff···T···Ex~ini?Te-·trr·--cfom-?otl'ri·a··c;·o·v:0·r:0-crsy i 1A o/~---p·:r·;·----·r;-0~--~·3·--··· 
I I Claims I IA% 13:2 I pD:i 132 

·-----------~-------~- .~--........ J .. ____________________________________ .L............................ . ............................ LJ~-~0 .. 13.~----- ...... P.R.~Jlt._,, 
398 I 9G I 1,2.7,8,9,10,13,'14 27 5.6 

I I - 17 5.9 

-----------··--------···--···· ................................ L ........ ____________________ .. ____ J __________________________ ~-------------w---------------··--···"-···--·· .......... Jt~---i ............ ::1 .......... J 
29 404 I 1 I 1,2,6,l,8,9,10,12,13,14 I 10 I 5.1 I 

' I I 25 I 5.4 ! 

••-••••-••••--•••-••••--·•••••• ""'''"""''"'"'""""'"'''" ''"'''"''''"'''"'''""'"'''""'J,.,WN#eN"-"'""""""''"''''''''''W"'''''''"'''"'''"'''"'"'l'''"'''"'''9.''"'""''J <4 i 
30 405 2 1,2,7,8,9,10,13,14 I 11 I 6.o 

I 18 I s.a 1 

.............................. -------------------------------- ---------------------------------··--··· ............................ . ....................... L .......... 9 ............. L .. ________ ~.:1: ........... .J 
32 407 11 1,2,3A,7,8,9,10,13,14 I 40 I 6.4 I 

I 37 I 6.4 
I 3 I <4 

---~- -------------'-"·"""""""-"'"----------·--'----------------------------------······················--···· .. ···-------------~------~- ''"'""''"""'"'"""'"'"'i 

35 o 111 1,2,7,8,9,10,13,·14 I 32 I 5.6 I 
I 53 i 5,5 ! 

............................................................... f .......................................................... , .. ,-------- .................. L .......... 1 .. 1 .......... L ......... § .. :~ .......... .. 
36 411 l' 101 1,2,7,8,9, 10, '13, 14 i 37 i 6.2 

' 0 I 4 I 5 1 5 . 
.......... ., ............ .,., .. """"'"'"'~-~-- ---~- ................................... _________ J __________ J_§l __________ _L ____ ,, .... ~.:§ .......... .. 

39 414 I 112 1,2,?,8,9,10,13,14 I 55 I 6.9 I 

' I 89 ' 6 6 I 
I I 2s I 5:6 ............................. , ................................ __. ....... , .. , ........................... ·------------------------··--···--···--···--···--········""'"''''"'''"'''"'''""'""'"""""-'------~-----------.I 

49 435 I 36 1,2,3,4,7,8,9,10,13,14 i 14 I e.2 I 
! ! 27 I 5 3 ! 

I I 5 I <4 I 
.~--------------------------··-' ··--························----~---······························"''"~ .... ,,.,,,,. .... ........ - .. ,~ ...................................................... ~ ................................... .J 

50 440 i 37 1,2,3A, 7,8,9,10, 1 ~i.14 I 27 i <5.0 i 
i I 19 I 5.4 I 
! I 6 I <4 I 

·~···,..._,_,.,,~, .................................. Tn~n•THHTHHTnHTnH•-~~··~n•TnTTn.,...,...,._.,,,...,. ___ .......,._ ---~· ······~~ .. .., ................. , ........... , •• ········---·----------"·-··--------------~,:.---------------------------~----····•»•••»•••»•'-'"'''"' 
53 · 447 I a 1,2,7,8,9,10,13,·14 I 41 I 6.3 

I _ I ~~ I ~:~ 
-------------------------------~--------------------------------~---------------------------------------'-, ------···••»•••»••·······--···--·--............................ --~-~"''''~~-''''~'"'~''~'~'''t·~., ......•••. ,,,,,,,,,,,,,,,,,. 

55 455 I 18 1,2,7,8,9,10,13,14 I 49 I 5.8 
I I 31 I 5.9 

. i I 69 I 4.4 · ............ 5·1............ .., ....... 47'a--···------··---------··· .. 1·7r3·--·--···- -----··-·:r;:r1:·1f9:-~ra:·:r:f1-~r- .. ----r·w----tfa ... -- .. ---r------··--5-:{f ··---··-.. 
i 49 ! 6.4 

"'""'""'""'""'"''""""'"""""""""""""""''"""''"""';"""''"""''"""''"""''"""''"""''"""''"""'',""''"""''"'''"'''''''''''''''''''"''"'''''''''"'''"'''"'''"'"""'"'..!"'""'":1.1 .... m,.,,,.,,"'"''"1':g,.,.,,,,,,,,, 
· 109 548 •· 15 1,2,3A,5,7,8,9,10,'11,13,14 i 68 I 7.1 

............................................................... l ......................................... • ............... .,.,., .. ~~~------'-1 _____ ~-~----········J ...... ----~:_1 __________ _ 
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Thus, there are 17 claimed compounds shown in the table above that did not 

satlsfy Yarnanouchi's internal criteria for further development based on either the pD2 or 

IA% values. (Matsui Dec. 1Til ·12- ·1 s.) This ~h-receptor selectivity and activity data, and 

Yamanouchi's internal criteria for evaluating it, were not before the Patent and 

Trademark Office during prosecution of the '532 patent Because these examples do 

not satisfy Yamanouchi's internal ~3-receptor selectivity and/or activity criteria for some 

compounds that are within the scope of claims 1-14, they may be considered to raise a 

substantial new question of patentability with respect to claims 1-14 of the '532 patent 

c. The '532 Patent Did Not Correctly Identify the Assay 
Used to Determine J33wSelectivity for the Claimed 
Compounds 

As discussed above, the inventors determined ~3-·stimulating action of the 

compounds of the invention by comparing the effects of the claimed compounds on the 

P1, P2. and fl3-receptor subtypes using cells expressing human-type receptors. 

According to the specification, an SK-N-MC cell system comprising human 

neuroblastorrn:.1 cells permanently expressing the human B1 .. and ~h-receptor was used 

to assess p3 activity, and CHO cell systems comprising Chinese hamster ovary cells 

permanently 1axpressing either the human Pr or !32-receptors were used to assess f31 

and f32 activities. (See the '532 patent, col. 11, I. 56 to col. 12, L 11.) 

As shown by the information provided in column 9 of the Testing Data Table, 

however, none of the claimed compounds of Examples 1-106 and 108 .. ,113 in the '532 

patent was tested for ~3-stirnulatlng action using the SK-N-MC cell system until after the 

October 15, 1998, filing date of the international application that led to the '532 patent 

(i.e., PCT/JP98/04671). (See also Matsui Dec. 'fl 15.) As reflected in the R&D Meeting 
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Materials, the Inventors assessed the 133-selectivity of mirabegron, and all of the claimed 

compounds disclosed in examples 1-106 and 108-113 of the '532 patent, using the 

CHO cell system. (See R&D Meeting Materials at p. 3; see also Matsui Dec.1! 15.) The 

CHO cell system used to assess the p3-agonist activity of the claimed compounds 

disclosed in Examples 1-106 and 108-113 was essentially the same as the CHO cell 

system used by the inventors to assess the ~·1- and i3z-agonist activity of those same 

compounds, except the CHO cells permanently expressed the human ~~1-receptors only. 

(See Matsui Declaration at ,-r 16.) 

The SK-N--MC cell system referred to in the specification was used by the 

inventors to evaluate potential anti-diabetic compounds that were synthesized before 

the compounds encompassed by the claims of the '532 patent, and it was considered 

competent as a basis for assessing the p3-selectivity of those compounds. (Matsui Dec, 

,J 17,) A switch was made to the CHO cell system because the gene for the single 

human ~:)-receptor became available and could be used to construct a CHO assay, 

whereas the cells in the SK-N-MC cell system also contained a f\1-receptor and n:~quired 

the use of a ~1-receptor blocker to mask any 131 effects, (Id.; see a/so the '532 patent, 

coL 11, line 67 - col. 12, line 2,) The inventors obtained the gene for the f\3-receptor 

from a foreign patent office based upon a foreign patent filing. (Matsui Dec. 1'[ 19.) They 

did not refer to the j:b-CHO cell systern assay in the instant patent application because 

of a concern that using the ~a gene in an experimental assay might be asserted to be an 

act of patent infringement in Japan. (Id.) 

The Monthly Progress Report in which the inventors evaluated and compared the 

CHO f\3-test to the SK-N-MC p3-test, before switching to the CHO p3~test, states that 
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both cell systems, the SK-N-MC cell system and the CHO cell system, provide test 

results that have "significant correlation" with each other for assessing p3-stimulating 

action. (Matsui Dec. 4ff 18; see also Monthly Progress Report, page 2.) 

The fact that the specification did not correctly describe the test actually 

employed for assessing the 1'.33 agonist activity of the compounds encompassed by 

claims 1-14 may be considered to raise a substantial new question of patentability with 

respect to claims 1-14 of the '532 patent 

d. The Hypoglycemic Activity of the Claimed Compounds 
Compared to Prior Art Compounds 

As stated in the '532 patent, the insulin sensitivity-potentiating action of the 

compounds of the invention was assessed using a hypoglycemic test in KK mice. (See 

the '532 patent at col. 11, II. 1-31.) 

The '532 patent explains that the compounds of the invention were administered 

to the mice for four days, and blood sugar levels were measured 15 to 18 hours after 

administration. (Id.) According to the patent, a dose at which the blood sugar level was 

lowered by 30% compared with that before administration of the drug was expressed as 

an ED30 value. (Id.) Lower ED30 values suggest stronger activity. 

The '532 patent states that compounds of the invention signi'ficantly lowered the 

blood sugar level of KK mice as compared with blood levels before administration. ('532 

patent at Col. 11, II. 18-21 .) At column 11, II. 22-24, the '532 patent states "some of the 

compounds of the present invention exhibited a strong activity so that the ED30 value in 

the oral administration was 3 mg/kg/day or less." (Col. 11, II. 22-24.) The '532 patent 

notes that certain prior art compounds were disclosed in International Publication 
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No. WO 95/29159, and states that "the compounds of the present invention have a 

superior potentiating action to insulin sensitivity as compared with those of the above-

referenced WO 95/29159." (CoL 11, II. 29-31.) With respect WO 95/29159, the •5:~2 

patent states that "the compound of Example 90 had an ED30 value of 30 mg/kg/day or 

more, and the compound of Example 92 had an E030 value of 30 mg/kg/day." (Id. at 

Col. 11, IL 25-28.) 

During prosecution of the '532 patent, in responding to a question raised by the 

Examiner about the enablement of the broad range of compounds claimed, reference 

was made to those statements in the specification: "[t]he compounds of the present 

invention were shown to have a potentiating action to insulin sensitivity ten times 

greater than those compounds disclosed in WO 95/29159" See specification at page 24. 

Not only do the inventive amide derivatives of general forrnula (I) work, but they work 

surprisingly better." (The Prosecution File History (Item of Information No. 7), 

Amendment filed May 4, 2001, at p. 12; emphasis in original.) 

Based on the information provided in column 7 of the Testing Data Table, 

however, several of the claimed cornpounds disclosed in Examples 1-106 and 108-11:3 

in the '532 patent did not show ED30 values that are ten times greater than the prior art 

compounds disclosed in Examples 90 and 92 of WO 95/29159. Specifically the Testing 

Data Table shows that 21 compounds of the claimed invention for which E030 data is 

listed have activities of >10 mg/kg, which is less than three times greater activity than 

the 30 mg/kg/day activities of the compounds disclosed in Examples 90 and 92 of 

WO 95/29159, Moreover, the Testing Data Table shows that other of tile claimed 

compounds disclosed in Exarnples 1-106 and 108-113 have ED30 activities of between 
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3 and 10 mg/kg, which is also less than ten times greater activity than the prior art 

30 mg/kg/day activity. 

Only two compounds included in the Testing Data Table have EDso values of less 

than 3.0 mg/kg/day: Compound No. 1 (BAN-358; Example 86) and Compound No. 3 

(BAN-369A; Example 99). The following data excerpted from the Testing Data Table 

lists examples4 of the claimed compounds that did not show an ED30 value for oral 

administration that was 3 mg/kg/day or less: 

4 Testing Data Table shows other claimed compounds disclosed in examples 1-106 and 
108-11~~ that are not listed in this table and that have ED30 activities of between 3 and 
10 mg/kg. 
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Thus, while the statement in the specification is correct that "some" of the 

claimed compounds "were sbown to have a potentiating action to insulin sensitivity ten 

times greater than those compounds disclosed in WO 95/29159," that was not the case 

for all of the claimed compounds. The EDso KK mouse data for the compounds 

encompassed by claims 1-14 that do not meet the asserted criterion was not before the 

Patent and Trademark Office during prosecution of the '532 patent, and may be 

considered to raise a substantial new question of patentabiiity with respect to claims ·1-

14 of the '532 patent 

3. JP 10~218861 (Item of Information No. 8) 

JP 10-218861 ("JP '861 ") describes compounds said to l1ave ~:i-receptor 

stimulating action and said to be useful as active components of therapeutic agents for 

treating diabetes. (See JP '861 at Abstract) JP '861 was cited during prosecution of the 

'532 patent a~Jainst claims 1-8 of the '096 application in a rejection under 

35 U.S.C. § 102(a). (See the Prosecution File History, non-final Office Action mailed in 

the '09() application on December 7, 2000, at p. 6.) 

In lieu of presenting a substantive argument against the Section 102(a) rejection, 

a sworn translation of Japanese Application No. Hei 9-285778, filed October 17, 1997 

(of wl1ich the '532 patent claims benefit under 35 U.S.C. § 119), was submitted to 

remove JP '8\-31, which published on August 18, 1998, as prior art. (See id. at 

Amendment under 37 C.F.R. § 1. 111 filed May 4, 2001, at pp. B-·14.) As a result, the 

Office witl1drew the Section 102(a) rejection. (See id. at non-final Office Action mailed in 

the '096 application on June 19, 2001, at p. 3.) 
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JP Hei 9-285778, however, rnay not provide sufficient written description support 

for the full scope of claims 1···5, 7-11, 13, and 14 of the '532 patent. Specifically, while JP 

Hei 9-285778 recites the same formulae as formula (I) in claim 1 of the '532 patent and 

formula (la) in claim 5 of the '532 patent, not all components of these formulae are 

describe-id in tt1e same manner in both documents. JP Hei 9-285778 states that B is "a 

nitrogen-containing heteroaryl group which may be substituted and may be fused with a 

benzene ring," while Bin claims 1-5 of the '532 patent is "a heteroaryl group." Also, JP 

Hei 9-285778 states that A is "methylene, ethylene or a group represented by a formula 

-CH2-·0··," while A in claim 1 of the '532 patent is "lower alkylene or lower alkylene·-0··"" 

Since claims 1-5, 7-1·1, 13, and 14 of the '532 patent may not be entitled to the 

October 17, 1997, priority date, JP '861 may be prima facie prior art under 

35 U.S.C. § '102(a) and may raise a substantial new question of patentability with 

respect to those claims, at least for the reason it was cited during prosecution of the 

'532 patent. 

4. JP 10~218861 in view of Blin (Item of Information No, 9) 

JP '861 recites Compound 11 in Table 9: 
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This Compound 11 differs from the compounds encompassed by claims 1-5, 7-11, 13, 

and 14 of the '5:32 patent only in that the terminal phenyl ring in Compound 11 has a 

hydroxyl substituent, whereas the corresponding terminal phenyl ring in the compounds 

encompassed by claims 1-5, 7-11, 13, and 14 of the '532 patent is not substituted with a 

hydroxyl group. 

Biin, which was not of record during the prosecution of the '532 patent, discusses 

the structural~activity relationships of a large variety of compounds to determine the 

structural features responsible for the p3 potency and selectivity of ligands. (See Bl!n at 

p. 1097.) Blin teaches that potent ~3 agonists may have the following rninimal 

pharmacophore: 

A 

dl (A) .. 3.83 ± o.oo 
d2 <A>"' 2.47 ± 0.03 
d3 (A) .. 3.fJ'! ± o.oo 

(See id. at pp. ·1101-02.) 

This minimal pharmacophore shares a similar portion of the skeleton, phenyl 

ring-CH(OH)-CH2(NH), with Compound 11 of JP '861. However, the phenyl ring in the 

rninirnal pharmacopilore of 131in is not substituted. 

Blin, therefore, might be construed, arguencio, to teach that the terminal phenyl 

ring in Compound 11 of JP '861 need not be substituted with a hydroxyl group to retain 

its intended ~3-adrenergic receptor agonist activity. Accordingly, modification of 

22 

PT0 _00001116 

Sawai Ex. 1007 
Page 22 of 495



In re Request for Supplemental 
Examination of USP 6,346,532 

Attorney Docket No. 07385.0042-·00000 

Compound 11 of JP '861 to replace the hydroxyl substituent on the terminal phenyl rlng 

with hydrogen might be said to have been prima facie obvious in view of the teachings 

in Blin. Thus, as discussed above, since the hydroxyl substitution on the te~m!nal phenyl 

ring in Compound 11 of JP '861 is the only difference between this compound and the 

compounds encornpassed by claims 1·5, "1-·11, 13, and 14 of the '532 patent, the 

combination of JP '861 and Blin may raise a substantial new question of patentability 

with respect to those claims. 

5. WO 94/18161 (Item of Information No. 10) in view of Blin, Thomber 
(Item of Information No. 11 ), and JP 10~218861 (Item of Information 
No. 8) 

WO 94/18161 ("WO '161"), which was not of record during prosecution of the 

'532 patent, describes a group of substituted sulfonamides that are said to be selective 

~~3-adrenergic receptor agonists having very little ~3 1 and [32 admnergic receptor activity 

that are expected to be useful in the treatment of Type II diabetes. (Abstract) Among 

the specific compounds described in WO '161 is the followin~J on page 3.2: 

EXAMPLE 8 of WO '161 

This compound differs from the compounds encornpassed by claims 1-5, 7-1'1, 

13, and 14 of the '532 patent in that it has, on the left hand side of the molecule, a 

hydroxyl·substituted phenyl ring-0-CHrCH(OH)-CH2(NH), rather than a phenyl ring

CHrCH(OH}-·CH2(NH) without the hydroxyl substitution. Also, the compound of 
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Example 8 of WO '161 has, on the right hand side of the molecule, a ···N(H)-S(02)

phenyi ring, while the compounds encompassed by claims 1-5, 7·'11, 13, and 14 of the 

·~;32 patent have a -N(H)-C(O)-heteroaryl ring (optionally substituted). 

Blin, which is discussed above, discloses that potent ~s agonists may have either 

of the following two minimal pharmacophores: phenyl ring-CH(OH)-CH2(NH) and phenyl 

ring···O.-CHrCH(OH)-CH2(NH) 

A 

dl (A) "' 3.83 :1: o.oo 
dl CA)"' 2.47 ::1:: 0.03 
d3 (A) "' :un :1: o.oo 

dl (Po)"' 3.64 ± 0.1 l 
d2 <AJ "' 2.40 ± 0.02 
d3 (A)"" 2.95 ±om 
d4 (A) ., S.35 ± O. ll! 
d5 (A) .. 4.31 ± OJ2 

(See Blln, at pp. 1101-02.) Biin can also be said, arguendo, to teach that there is no 

need to include a hydroxyl substituent on the phenyl ring in these pharmacophoms. 

Thornber, which was not of record during prosecution of the '532 patent, 

discusses how bioisosterism techniques are used in the pharmaceutical arts to modify <:-:! 

lead compound and obtain compounds with similar properties. (See Ti1ornber at p. 563 

and 565.) Thornber teaches that bioisosteres are groups or rnolecules which have 

chemical and physical similarities that impart similar biological properties to a chemical 

compound. (See Thornber at p. 563.) Table 3 in Thornber provides a list of known 

bioisosteric replacernents. For example, Table 3 teaches that a carbonyl group (--CO) 

may be replaced with a sulfoxide group (--802). 
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As discussed above, JP '861 might be construed, arguendo, to teach that an 

optionally substituted heteroaryl group may be present at the right hand side of a 

phenethanol amide ~3 .. adrenergic receptor agonist 

Therefore, it arguably might have been considered prima facie obvious, based 

on the teachings of Blin, Thornber, and JP '861, to modify the compound disclosed in 

Example 8 of WO ''161 to arrive at the claimed invention, by, for example: 

(i) replacing the phenyl ring-0-CH2-CH(OH)-CH2(NH) component at the left hand 

side of the molecule with phenyl ring-CH(OH)-CH2(NH) and omitting the 

hydroxyl substitution on the phenyl ring in view of the teachings in Blin; 

(ii) replacing the -S(02)- group with the -C(O)- group in view of the teachings in 

Thornber; and 

(iii) replacing the terminal phenyl ring at the right hand side of the molecule with a 

heteroaryl ring or a methylene-linked hetemaryl ring, where the heteroaryl 

ring n~ay be substituted, in view of JP '861. 

Moreover, based on the teachings of Blin, Thornber, and JP '861, there arguably might 

have been considered to be a reasonable expectation that these modifications could be 

made without adversely affecting the utility of the compound for treating diabetes. Thus, 

the combination of WO '161, Ti1omber, Blin, and JP '861 may raise a substantial new 

question of patentability with respect ta claims 1-5, 7-11, 13, and 14 of the '532 patent 

VII. §..1.:.6.~ O(bJ(6l: A Copy of The Patent for Which Supplemental Examination is 
Requested and a Copy of any Disclaimer or Certificate Issued for the 
Patent 

A copy of the '5~12 patent and a copy of a Certificate of Correction for the '532 

patent are submitted herewith. 
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VIII, § 1,610(b){7}: A Copy Of Each Item Of Information Listed In Section Ii, 
Accompanied By A Written English Translation Of All Of The Necessary 
And Pertimmt Parts Of Any Non~English Language Item Of Information 

A copy of each item of information is submitted herewith, 

DC §. 1.610!bU?l: A Summary of the Relevant Portions of any Submitted 
Document, Other than the Request, that is Over 50 Pages in Length 

As the only submitted document over 50 pages in length is WO '161, a separate 

summary of the relevant portions of that document is provided as follows: 

WO '161, published 18 August 1994, describes a group of substituted 

phenylsulphonamide compounds that are reported to be selective 133 adrenergic 

receptor agonists with very little beta-1 and beta-2 adrenergic receptor activity. 

(Abstract.) The compounds are said to have very potent activity in the treatment of Type 

II diabetes and obesity. The scope of the compounds in WO '161 is described on pages 

3-5, with several preferred compounds described on pages 5-7. Among the 219 

examples described in WO '161 is Example 8 on page 32 of the specification that is 

referenced above on page 27 of this request. 

X. § 1.610{b}{9}: An Identification of the Owner(s) of the Entire Right3 Title and 
Interest in the Patent Requested to be Examinedi and a Submission By the 
Patent Owner in Compliance with§ 3.73(c) Establishing the Entirety of the 
Ownership in the Patent Requested to be Examined 

Astellas P!1arma Inc. is the owner of tile entire rigtlt, title and interest in the '532 

patent by virtue of an assignment from the inventors to Yamanouchi Pharmaceutical 

Co., Ltd. recorded at reel 010808, starting at frame 0313, on April 17, 2000, and a 

change of name to Astellas Pharma Inc., recorded at reel 016784, starting at frarne 

0361, on November 16, 2005. 
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Please send correspondence regarding this supplemental examination 

proceeding and any subsequent reexamination to the correspondence address 

associated with Customer No. 22852. 

XII. Conclusion 

Astellas respectfully requests supplemental examination of claims 1 -14 of the 

'532 patent based on the (no more than 12) items of information submitted herewith, 

and that a supplemental exarnination certificate be issued. 

Please grant any additional extensions of time required to enter the attached 

reply and charge any additional required fees to Deposit Account No. 06-091 G, 

Dated: November 21, 2013 

Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 

By:, ________ ,_·--·--·-·--·--·-"""""' 
Charles E. Van Horn 
Reg. No. 40,266 
(202) 408-4000 
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(57) ABSTRACT 

(!) 

Amide derivatives represented by general formula (I) or 
salts thereof wherein each symbol has the following mean
ing: ring B: an optionally substituted heteroaryl optionally 
fused with a benzene ring; X: a bond, lower alkylene or 
lowtr alkenylene oplionally subsliluled by hydroxy or lower 
alley!, carbonyl, or a group represented by-NH- (when X 
is lower allcylene optionally substituted by lower alley! 
which may be bonded to the hydrogen atom bonded to a 
constituent carbon atom of ring !l to form lower alkylene to 
thereby form a ring); A: a lower allcylene or a group 
represented by -(lower alkylcnc)-0-; RL" and R16

: the 
same or different and each hydrogen or lower alkyl; R0

: 

hydrogen or halogeno; and Z: nitrogen or a group repre
sented by =CH-. The compounds are useful as a diabetes 
remedy which not only ti.tnctions to both accelerate the 
secretion of insulin ancl enhaaee insulia sensitivity bm has 
an antiobcstic action and an antihypcrlipcmic action based 
uu its selective ,,tiu1ulativc action cm a f:l3 receptor. 

L4 Claims, No Drawings 
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AMIDE OERIVATIVU:S OR SACI'S THEREOF' 

TECHNICAi. FIELD 

The present ilwention relates to rhannaceuticals and, 
more particularly, it relates to novel amide derivatives or 
salts thereof and also lo lherapeulic agents for diabetes 
mellilus couLaiuiug Lhem as dfocLi ve cumpuueuls. 

BACKGROUND OF TlIU INVENTION 
10 

Diabetes mellitus is a disease accompanied by continuous 
hyperglycemic state and is said to be resulted by action of 
many environmental factors and genetic factors. The main 
controlling factor for blood sugar is insulin, and it has been 
known that hyperglycemia is resulted by deficiency of 15 

insulin or by excess of factors which inhibit its action (such 
as genetic cause, lack of exercise, obesity and stress). 

2 
example, WO 95;29159 describes substituted sulfonamide 
derivatives represented by the formula set forth below and 
discloses lhal due lo Lheir sekctive stimulating action lo 
fl 3 -reccptors iri human being, they arc uscfo l agairist obesity, 
hyperglycemia, etc. However, this patent docs not specifi
cally disclose an irrsulin secretion promoting action and an 
insulin sensitivity potentiating action of those compounds. 

(In the formula, the :->ymhols should he referred to in the 
specification of this patent.) 

As such, there has been still a clcma nd for creation of 
therapeutic agents for diabetes mellitus of a new type which 

20 have a highly cliniClll uscfolncss. 

Diabetes mellitus is classified into two main types. One is 
insulin-dependent diabetes mellitns (IUDM) cansed by a 
lowering of insulin-secreting function of pancreas due to 
autoimmune diseases, and another is non-insulin-dependent 
diabetes mellitus (NIDDM), caused by a lowering of 
insulin-secreting function of pancrease due to pancreatic 
fatigue accompanied by continuous high insulin secretion. 
95% or more of diabetic patients in Japan are said to suffer 25 

from NIDDM, and an increase in the patients due to a 
change in daily life style is becoming a problem. 

DISCLOSURE OF THE !NVl::NTION 

The present inventors have conducted an intensive inves
tigation on compounds having both an insulin secretion 
promoting action and an insulin sensitivity potentiating 
action and found that novel amide derivatives show both a 
good insulin secretion promoting action and a good insulin 
sensitivity potentiating action and furthem10re show a selec
tive stimulating action to P3 -receptors, leading to accom-As to the therapy of diabetes mellitus, dietetic treatment, 

therapeutic exercise and remedy of obesity are mainly 
conducted in mild cases while, when the disease progres.scs, 
oral antidiabetic drugs (for example, insulin secretion pro
moters such as sulfonylurea compounds and insulin sensi
tivity potentiators which potentiate the sensitivity of insulin) 

30 plishment of the present invention. 
That is, the present invention relates to an amide deriva

tive represet1ted by the general formula (I) set forth below or 
a sail thereof lhal is usd'ul l'or Lhe therapy o[ diabetes 
mellitus, having both an insulin secretion promoting action 

are administered. In severe cases, an insulin preparation is 
administered. However, there has been a brisk demand for 
creation of the drugs whereby higher control for blood sugar 
is possible, and development of antidiabetic dmgs having a 
new mechanism and having high usefulness has been 
demanded. 

35 and an insulin sensitivity polentialing acliou and farther 
having anti-obtsity and anti-hyperlipemia actions due lo a 
sdective stimulating action to fl1-receptors. The present 
invention also relates to a pharmaceutical agent, panicrdarly 
to a therapeutic agent for diabetes mellitus containing the 

U.S Pat. Nos. 4,396,627 and 4,478,849 describe phenyle
thanolarnine derivatives and disclose that those compounds 

40 amide derivative or the salt thereof as an effecLive ingredi
ent. 

are useful as drugs for obesity and for hyperglycemia. 
Action of those compounds is reported to be due to a 
stimulating action to B3 -receptors. Incidentally, it has been 45 
known that ~-adrenaline receptors are classified into p1, p" 
and B3 ~ublype,,, LhaL stimulation of' fl 1 -receplor causes an 
increase in heart rate, that stimulation of fi 2 -receptor stimu
lates decomposition of glycogen in muscles, whereby syn
thesis of glycogen is irrhibitcd, causirrg an actiorr such a:> 50 
muscular tremor, ancl that stimulation of r1,-rcccptor shows 
an arrti-obesity anc1 an anti-hyperglycemia action (such a:> 
decrease in triglyceride, decrease irr cholesterol and increase 
in IIDL-chole!'>terol). 

However, those B 3 -agonists also have actions caused by ss 
stilnulation of fJ 1 - and fJ2 -receptors such as increase in heart 
rate and muscular tremor, and they have a problem in terms 
of side effects. 

Recently, it was ascertained that p-receptors have differ
ences lo species, and it has been reported that even com- 60 

pounds having been confirmed lo have a ~3-receplor selec
tivity in rodential animals such as rats show <Ul action clue to 
slinrnlating action lo p 1- and p2 -rnceplors in human being. 
In view of the above, investigations for compounds having 
a stimulating action which is selective to P3-receptor in 65 

human being have been conducted recently using human 
cells or cells where human receptors are expressed. For 

(!) 

(In the formula, each of the symbols mean5 as follows: 
ring El: a hctcroaryl gt(lllp which may be substituted and 

may be fused with a benzene ring; 
X: a bond, lower alkylene or alkenylene which may be 

substituted with hydroxy or a lower all,yl group, 
carbonyl, or a group represented by -1'\H- (when X 
is a lower alkylene group which may be substituted 
with a lower all,yl group, the hydrogen atoms bonded 
to the carbon atom constituting the ring B may form a 
lower alkylene group together with the lower all,yl 
group so that a ring is formed); 

A: lower alkylene or a grotrp representec! by -lower 
alkylene-0-; 

Ria, R 1h: they may be the same or different and each is a 
hydrogen atom or a lower alkyl group; 

R2
: a hydrogen atom or a halogen atom; and 
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Z: a nitrogen atom or a group represented by =CH-.) 
The compound of the general formula (I) is further 

illuslraled as follows. 
In the definitions used in the general formula in this 

specification, the term "lower" means a linear or branched 
hydrocarbon chain having from l to 6 carbon atoms unlcs:> 
otherwise specified. 

4 
The "halogen atom" means a fluorine atom, a chlorine 

atom, a bromine atom or an iodine atom, and the "halogeno 
lower alkyl group" means a group where au arbilrary 
hydrogen atom or atoms in the abovc-mcntiooccl alkyl group 
is/arc substituted with a halogen atom or atoms. 

The case when X i.5 a bond means that a carbon atom of 
the -CO- group is directly bonded to the ring B. 

The rnmpouncl (I) of the present invention has at least one 
asymmetric carbon atom and therefore, there are optical 

Specitic exampks, of the "lower alkyl group" ar(' methyl, 
ethyl, ancl linear or branched propyl, butyl, pentyl and hexyl, 
preferably an alkyl having from l to 4 carbon atoms, and 
particularly preferably methyl, ethyl, propyl and isopropyl. 

Examples of the "lower alkylene group" is a cllvalent 
group obtained by removing an arbitrary hydrogen atom(s) 
from the above "lower alkyl group", preferably an alkylene 
group having from 1 to 4 carbon atoms, and particularly 
preferably methylene, ethylene, propylene and butylene. 
~xamples of the "lower alkenylene group" are vinylene, 
propenylene, buteL1ylene, pentenyleLu' and hexenylene 
groups. 

10 isomers such as (R)-compcmnds, (S)-compounds, etc., 
racemates, diastereomers, etc. The present invention 
includes all and each of isolated isomers and mixrnres 
thereof. The presenc invention also includes hydrates, sol
vates (such as those with ethanol) <tnd polymorphic sub-

15 stances of the compound (I). 
The compound (I) of the present inve11tiou may form a salt 

with an acid. Examples of the salt are acid addition salts with 
mineral acids such as hydrochloric acid, hydrobromic acid, 
hydroiodic acid, sulfuric acid, nitric acid, phosphoric acid, 

The "heteroaryl group which may be fused with a benzene 
ring" in the "heteroaryl group which may be substituted and 
may be fused with a ben.oene ring" means a ring g;rmtp whern 
a benzene ring is fused with a heteroaryl group as mentioned 
la!tr or a non-fused heteroaryl group. 

20 etc.; and those with organic acids such as formic acid, acetic 
acid, prop ionic acid, oxalic acid, malonic acid, succinic acid, 
furnaric aid, inaleic add, ladic add, rnalic add, cilric acid, 
tartaric acid, carbonic acid, picric acid, methanesulfonic 
acid, ethanesulfonic.: add, glLLlamic acid, el<.:. 

Specific examples of the "ring group where the benzene 25 

ring is fused with a heteroaryl group" are fused-ring het
eroaryl groups such as quinolyl, isoquinolyl, quinazolinyl, 
quinolidinyl, quinoxalinyl, cinnolinyl, benzimidazolyl, 
imidazopyridyl, benzofuranyl, benzoisoxazolyl, 
benzoxazolyl, benzothiazolyl, oxazolopyridyl, 30 

isotbiazolopyridyl, benzothienyl, etc.; and oxo-added rings 
such as oxobenzofurayl, etc. 

Examples of the "heteroaryl group" are monocyclic het
eroaryl groups such as fury!, thienyl, pyrrolyl, imidazolyl, 
thiazolyl, pyrazolyl, isothiazolyl, isoxazolyl, pyridyl, 35 

pyrimidyl, pyridazinyl, pyrazinyl, thiadiazolyl, triazolyl, 
tetrazolyl, etc.; and bicyclic heteroaryl groups such as 
naphthylidinyl, pyridopyrimidinyl, etc. 

The substituent in the "heteroaryl group which may be 
substituted and may be fused with a benzene ring" may be 40 

any group which can be usually substituted in this ring 
group. Preferred examples arc a halogen atom and lower 
alkyl, lower alkcnyl, lower alkynyl, hydroxy, sulfanyl, halo
geno lower alkyl, lower alkyl-0-, lower alkyl-S-, lower 
alkyl-0-C:O-, carboxy, sulfonyl, sulfioyl, lower alkyl- 45 

SO-, lower alkyl-S02-, lower alkyl-CO-, lower alkyl
C0-0-, carbamoyl, lower alkyl-Nll-CO-, di-lower 
alkyl-N-C:O-, nitro, cyano, amino, guaniclino, lower 
alkyl-CO-NU-, lower alkyl-S02-NU-, lower alkyl
NH-, di-lower alkyl-N-, -0-lower alkylene-0-, etc. so 
These substituents may further be substitukKI with a sub
stituent MLch as an aryl group, a hekroaryl group, a halogen 
atom, l1ydroxy, sulfanyl, halogeno lower alkyl, lower alkyl-
0-, lower alkyl-S-, lower alkyl-0-CO-, carhoxy, 
sulfoL1yl, stdfinyl, lower alkyl-SO-, lower alkyl-S02-, 55 

lower alkyl-CO-, lower alkyl-C0-0-, carbamoyl, lower 
alkyl-NH-CO-, di-lower alkyl-N-CO-, nitro, cyano, 
aminci, guanidinu, lower alkyl-CO-NH-, lower alkyl
S02-NH-, lower alkyl-NH-, di-lower alkyl-N-, etc. 
These substituenls such as an aryl gmup, a heleroaryl group, 60 

etc. nuy further bt sttbstituted with a halogen alum, el<.:. 
The "lower alkenyl group" is a linear or branched alkenyl 

group having 2 tu 6 c.:arbun alums, and its specific examples 
are vinyl, propenyl, butenyl, pentenyl and hexenyl groups. 

The "lower alkynyl group" is a linear or branched alkynyl 65 

group having 2 to 6 carbon atoms, and its specific examples 
are etbynyl, propynyl, butynyl, penrynyl and hexynyl. 

Manufacturing Method 

The compound of the present invention or the salt thereof 
may be manufactured by application of various synthetic 
methods utilizing the characteristics of its fundamental 
skeleton or type of tile substituent. Representative manufac
turing methods are illustrated as hereunder. 
First Manufacturing Method 

~r r AQ 
R2_.lL ~ x '-;!, (11) 

~f R 1" Rib I &f!' NH, 

i) 0 

~Q(lll) 
y' x/(J 
ii) rem~wal of protecting group 

(In tlw formulae, R"", R10
, R2

, A, B, X and Z have the same 
rnecrnings as defined already; R" is a protective group for 
amino; and Y1 is a leaving group, and more specifically 
hydroxy, lower alkoxy or halide.) 

In this method, lhc compmmd (II) and the compotmd (III) 
are subjected lo amidation, and the protective group is then 
removed therefrom to synthesize the compound (I) of !ht 
present invention. 

The amidalion in this manufacturing method <.:an bt 
conducted by customary manners. 

The solvent may vary depending upon Y 1 of the com
pound (III) and mostly, an inert solvent or an alcoholic 
solvent (such as isopropanol, etc.) may be applied. 

When Y1 is a hydroxy group, a method where the reaction 
is conducted in the above-mentioned solvent in the presence 
of a condensing agent may be applied. Examples of the 
condensing agent are N,N'-dicyclohexylcarbodiimide 
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(DCC), 1-e thy 1-3-(3-dimethylaminoprnpyl)carbodiimide 
(EDCI), 1,1'-carbonyldiimidazole (CDI), diphenylphospho
ryl azide (DPPA), didhylphosphoryl cyanide (DEPC), de. 

When Y1 is lower alkoxy, a method where the reaction b 
conducted under heating or reflLLxing as it is or in the 
above-rneutiouecl inert solvent may be applied. 

When Y' is halide, a method where the reaction is 
conducled in the above-menticmed inert solvent in the pres
ence of a base may be applied. 

6 
Second Manufacturing Method 

Examples of the inert solvent are dimethylformamide 10 

(DMF), dirnethylacetamidc, tetrachloroethane, 
dichloromethane, dichlornethane, chloroform, carbon 
tetrachloride, tetrahydrofman, dioxane, dimethoxyethane, 
ethyl acetate, benzene, toluene, xylene, acetonitrile, clim
ethyl sulfoxide, etc., and mixed solvents thereof, and they 15 

may be appropriately selected depending upon each reaction 
condition. Examples of the hase are inorganic bases such ;u' 
sodium hydroxide, potassium hydroKide, sodium carbonate, 
potassium carbonate, etc.; and organic bases such as 
N-methylmorpholine, triethylarnine, cliisopropylethylamine, 
pyridine, etc. 

20 (In the formulae, R1\ R16, R2,A, B, X and Z have the same 
meanings as ddinecl already.) 

In this rnanul'ac!L1t'ing m<llhod, tlt<l ~ompOLrnd (IV) is 
reacted with the componnd (V) to give the compound (I) of 
the present invention. 

The amine compound (IV) ancl the compound (V) are 
reacted under heating or rellLLxing for 1 lo 24 hours as they 
arc or in an inert solvent, to give the com pound (I) of the 

The protective group of the amino represented by R" 
means a protective group which is commonly used for 
amino by those skilled in the art, and its representative 
examples are acyl such as formyl, acetyl, propionyl, 25 

metboxyacetyl, methoxypropionyl, benzoyl, thienylacetyl, 
thiazolylace tyl, tetrazolylace tyl, thiazoly lglyoxy Joy 1, 
lhienylglyoxyloyl, de.; lower alkoxycarbonyl such a' 
methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl, 
etc.; aralkyloxy-carbonyl such as benzyloxycarbonyl, 
p-nitrobenzyloxycarbonyl, etc.; lower alkanesulfonyl such 

30 present invention. 

as methanesulfonyl, ethanesulfonyl, etc.; aralkyl such m; 
hen7yl, p-nitrohcnzyl, hcnzhydryl, trityl, etc.; rri-(lower 
alkyl)silyl such as trimetbylsilyl, etc.; and the like. 

Removal of the protective group in this manufacturing 35 

methLKI may be condttcled by customary manners. For 
exampfo, the prot<:dive group for amino represented by R" 
may be easily removed, for example, by i) a method where 
in case that the protective group is btmi11ydryl. 
p-methoxybenzyl, trityl, tert-butoxycarbonyl, formyl, etc., 40 

treatment with an add such as formic acid, trifluoroacetk 
acid, a trifluoroacetic acid-anisole mixed solution, a hydro
bromic acid-acetic acid mixed solution, a hydrochloric acid
dioxane mixed solution, etc. b conducted; ii) a method 
where in case that the protective group is benzyl, 45 

p-nitrobenzyl, benzhydryl, trityl, etc., a catalytic reduction 
method using palladium-carbon or palladium hydroxide
carbon is conducted; and iii) a method where in case that the 
protective group is a tri-(lower alkyl) silyl or the like, 
treatment with water, fluoride anion (e.g., tetra-n- 50 

butylarnmoniurn fluoride, sodium fluoride, potassium 
~uoric\e, hydrofluoric acid), etc. is conducted. 

bxampks u[ the inert solvent am a~tltonitrile, 

tetrahyclrofuran, 2-lmtanone, dimethyl SLLlfoxide and 
N-methylpyrrolidone. In the reaction, a base such as sodium 
bicarbonate, potassium carbonate or diisopropylethylamine 
may be added to the reaction mixture. 

Incidentally, in the above manufacturing methods, it is 
possible to purify the resulting substance by removing 
undesired by-products by means of recrystallization, 
pulverization, preparative thin layer chromatography, silica 
gel flash chromatography (as described in W. C. Still, ct al., 
J. Org. Chem., 43, 2923 (1978)), medium-pressure liquid 
chromatography and HPLC. The compcnrncl produced 
through HPLC can be isolated as a corresponding salt. 

The starling; maltrial used in the abcivt-mentioned manu
facturing methods may be easily manufactured by the meth
ods which are known to those skilled in the art. One of the 
represer1tative methods ls sllown as l1ereunder. 

(Vll) 

Manufacturing Method for the 
Starting Compound (II) 

R2~/R' 
HbNH A Q x ~ OH R' 

R'" R'b I # ~ I k A Q 
ll___ ;J 

z 
(VI) 

_______ No_,_.,.. R'-~ ~ x 'i 

/ 

'--. .,p' R 1" R 1b # 
Z N02 

(Vllia) 
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-continued 

(In the formulae, Rta, RL
0

, R2, R", A and Z have the same 
meanings as defined already; Rb is a hydrogeL1 atom or an 
aralkyl-based protective group for amino; and R" is epoxy, 
2-haloacetyl or 1-carboxymethan-l-ol.) 

8 

10 
3) When Re is 1-carboxymethan-1-ol, the compound (VI) 

is readed with Lhe compound (VII) in th<e presence of 

a condensing agrnt, followed by reduction reaction in 
the same manner as in 2) to prepare the compound 

(Villa). The condensing agent is the same as that 
mentioned in the first manufacturing method. 

Step (b): 

Thlli manufaclllring method is composed of from step (a) 15 

to step (c) in which tlw step (a) is a step where the cornpmmd 

(VI) is reacted with the compound (Vil), followed by 

reduction reactioa to give the compound (VI!Ia) depending 

upon the type of Re,; the step (b) is a step where protection 

When R6 in the compound (VI!Ia) is a hydrogen atom, the 
20 amino group is protected by customary manners using 

di-tett-butyl dicarbonate, etc., to prepare the: compmLnd 
(VIila). 

is conducted when R6 of the compound (VIII a) is a hydrogen 

atom; and the step (c) is a step where nitru is reduced Lu 

amino lo give the compmrnd (II). 

Exampl(\S of the aralkyl-bas(\d protective group for amino 
used in this nrnnufacturing method are benzyl, 
p-nitrobenzyl, benzhydryl, etc. 

Ster (a) 
llh.lbtrntion is made for tl1e following three cases. 

Step (c): 
A method for the reduction of nitro to amino may be 

25 conducted by customary mamiers such as metallic reductioL1 

l) When Rc is e:poxy, tlie compound (VI) may be reacted 30 

with the compmmd (VII) by the same manner as in the 
above-mentioned second manufacturing method. Reac-

using irnn, zinc, <elc. and catalytic reduction m,ing a catalyst 
SLLch as palladium-carbon, palladium hydroxide-carbon, 
Raney nickel, etc. R'' becomes a hydrogen alum depending 
upon the reduction conditions, but it may be protected again 
by customary manners. 

Mam1factming Method for Starting C:omp01rncl (IV) 

A) 

tion conditions such as reaction temperature, solvellt, 
etc. are the same as well. 

2) When Rc is 2-haloacetyl, the compouad (VI) is reacted 
with the compound (VII) in the presence of a base, 
followed by reduction reaction to prepare the com
pmmd (VI!Ia). The base is the same as that mentioned 
in the first manufacturing method. The reduction reac
tion may b(\ coacluctecl in the above-mentioned inert 
solvent or in a solvent of an alcohol type with stirring 
in the presence of a reducing agent. Examples of the 
reducing agent arc sodium borohydride, sodium 
cyanoborohydricle, lithium aluminum hydride, borane. 
etc. 

(!Va) 

! 

(In the formulae, R1
", R1

b, R", A, H, X and Y1 have tl1e same 
55 meanings as defined already.) 

60 

This reaction is a reaction where the compound (IX) and 

the compound (III) are subjected to amidation reaction to 

give a compound (!Va) and, when R" is a protective group 

for amino, the protective group is removed to give a corn

prnmd (IV). The amidaliun reaction can be conducted by the 

65 
same manner as in the above-mentioned first manufaclllring 

method, and the reaction conditions such as reaction 

temperature, solvent, etc. are the same as well. 
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B) 

(X) 

(!Vb) 

This reaction is a reaction where the compound (X) and 
the compound (III) are subjected to amidation reaction and 
then to reduction reaction to give a compound (IVb ). The 
amidation reaction can be conducted by the same manner as 
in the above-mentioned first manufacturing method, and the 
reaction conditions such as reaction temperature, solvent, 
etc. are the same as well. l n the reduction reaction, the 
above-mentioned catalytic reduction, or a method where 
reduction is conducted lJsing sodium borohydride in the 
presence of cobalt chloride, may be applied. 

10 
sitivity potentiating action, so that its usefulness in diabetes 
mellitus is expected. Although the ~ 3-receptor stimulating 
action may haw a possibility of' participating in expression 
of the insulin secretion promoting action and the insulin 
sensitivity potentiating action, other mechanism might also 
possibly participate therein, anc1 the details thereof have 
been still unknown yet. The f)3 -receptor stimulating action 
of the compound of the present invention is sdective to 
fi 3 -receptors in human being. It has been known that the 

10 stimulation of f. 3 -rec<:ptor stimulates decompo!'>ition of fat 
(decomposition of the fat tissue triglyceride into glycerol 
and free fatty acid), whereby a disappearance of fat mass is 
promoted. Therefore, the compound of the present invention 
has an anti-obesity action and an anti-hyperlipemia action 

15 (such as triglyceride lowering action, cholesterol lowering 
action and f-ll)L cholesterol increasing action) and is useful 
as a preventive and therapeutic agent for obesity and hyper
llpemia (sud1 as l1ypertriglyceridernia, hypercl10lester
olernia <llld hypo-HDL-lipoprotcincmia). Tlwsc diseases 

20 have been known as animus factors in diabetes mellitus, and 
amelioration of those diseases is useful for prevention and 
therapy o[ diabeks mellitus as well. 

The compound of the present invention i!'> also usefol as 
a prcventiw: and thnapeutic ageat for other diseases where 

25 the improvement of symptom can be achieved by reducing 
the !'>ymptoms of obe!'>ity ancl hyperlipemia such as ischemic 
coronary diseases such as arteriosclerosis, myocardial 
infarction, angina pectoris, etc. cerebral arteriosclerosis such 

With regard to other compounds such as the compound 
(lll), the compound (V), the compound (VI), and the com
pound (VU), those which are available in the market or are 

30 
appropriately synthesi~ed by known methods (such as 
N-alkylation reaction, cycllzation reaction, hydrolysb 
reaction, etc.) from the commercially available compounds 
may be used. 

as cerebral infarction, etc., or aneurysm, etc. 
Further, the selective P3 -receptor stimulating action of the 

compound of the present invention is useful for prevention 
and therapy of s several diseases which have been reported 
to he improver! hy the stimulation of r13-reccptnr. F:xamplcs 
of those diseases arc shown as follows. 

It has been mentioned that the [3 3 -receptor mediates the 
motility of non-sphincteral smooth muscle contraction, and 
because it is believed that the selective p 3 -receptor stimu
lating action assists the pharmacological control of intestinal 

The compound (1) of the present invention which is 35 
manufactured as such ls isolated and purltied as a free· 
compound, a salt thereof obtained by 111eaL1s of salt fonna
tion by customary manners, a hydrate, a solvate with various 
solvents such as ethanol, etc., or polymorphic crystals, etc. 
The isolation and puritication 111ay be conducted by applyiL1g 
common chemical operations such as extraction, 
concentration, evaporation, crystallization, tiltration, 
recrystallization, various diromatographk methods, etc. 

40 ~~~:~~'.~h:~t2r~~~l~:~~1'.;f t~~c~~~;~::~~v~1r;tiir~rl~~~v;1 ~~~~~~ 
bility of being useful in therapy of the diseases caused by 
abnormal intestinal motility such as various gastrointestinal 
diseases including irritable colon syndrome. It is also useful Various isomers may be isolated by customary manners 

utilizing the physico-d1emical diITerences between the iso
mers. For example, the racemate can be converted to stere
ochemically pure isomers by common racemic resolution 
(such as a method where the racemate is changed to dias
tereomer salts with usual optically active acid (for example, 
tartaric acid), followed by optical resolution, and the like). 
Incidentally, a mixture of diastereomers may be separated by 
customary method such as fractional crystallizaiton or 
chromatography, etc. In the case of an optically active 
compound, iL may be manufactured starling from <111 appro
priate optically active material. 

Industrial Applicability 

The phenethanol derivative of the present invention rep
resented by the general formula (l) or the salt thereof hm\ 
both an insulin secretion promoting action and an insulin 
sensitivity potentiating action ancl also has a selective 
r13-rcceptor stimulating action, so that it is useful as a 
therapeutic agent for diabetes mellitus. 

As confirmed by a glucose tolerance test and a hypogly
cemic test in insulin-resisting model animals as described 
later, the compound of the present invention has both a good 
insulin secretion promoting action and a good insulin sen-

45 
as the therapy for peptic ulcer, esophagitis, gastritis and 
duodenitis (including that induced by F-1. pylori), enterelcosis 
(such as inflammatory intestinal diseases, ulcerative colitis, 
clonal disease and proctitis). 

It is 1iuther shown that the p,-receptor affects the inhibi-
50 tion of release of neuropeptide of some sensory fibers in 

lung. 111e sensory nerve plays an important role in neuro
genic inflammation ofrespiratory tract including cough, and 
therefore, the specific P3 -agonist of the present invention is 
useful in lht: therapy of neurogenic inllammaLion and in 

55 
addition, has little action to cariopulmonary system. 

Moreover, the [:1 3 -adrenalhte receptor is capable of result
ing in a selective antidepressant action due to stimulation of 
the j33 -receptor in brain, and accordingly, the compound of 
the present inventicm has a pcissibility o[ being useful as an 

60 autidepressaul. 
The action of the compound or· the present invention has 

been ascertained to be selective to [-l 1 -receptors as a result of 
experiments using ce: Us expre:ssing human type receptors, 
and the adverse action caL1sed by other ~3-receptor stimu-

65 lation is low or none. 
Effects of the compound of the present invention have 

been ascertained by the following tests. 
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1. Hypoglycemic Test in kk Mice (insulin-resii;ting model: 
Obesity and Hyperglycemia) 

Male kk mice (blood sugar level: not lower than 200 
mg/di) were subjected to a measurement of blood sugar level 
under feeding and then randomly classified into groups. The 
drug to be tested was compulsorily aclministerccl orally or 
subcutaneously once daily for four days, ancl the blood sugar 
level after 15 to l8 hours t'rom the final administration wa> 
compared with that before the administration (n=6). The 
blood was collected from a tail vein of the mice using a glas:-, 
capillary (previously treated with heparin), the protein wa:-, 
removed therefrom, and the ,1moLLnt of glucose in the 
supernatant liquid (mg/ell) was measured by calorimetric 
determination by means of a glucose oxidase method. 
Further, a dose at whid1 the blood sugar level was lowered 
by 30% as compared with that before the administration 
with the drug to be tested was expressed as an ED"' value. 

12 
P, 3 -stimulating action was investigated in the presence of a 
fJ 1 -receptor blocker (CGP20712A, 10-6 M). Amount of 
production of' cAMP in each cell (pmol/ml) wa.~ mea~urnd 
by an RIA method using 1251-cAMP. Intensity of action of 
each compound was compared by calculating the pD2 value 
and the maximum activity (I.A (%) where the maximum 
reaction of 10-6 M isoprotercnol was clefinecl as 100%) from 
the resulting close-reaction curw" 

As a result, it has been ascertainecl that the compound of 
10 the present invention has a selective stimulating action to 

human r1,-receptor. 
A pharmaceutical composition containing one or more of 

the compound of the present invention or the salt thereof as 
an effective ingredient is prepared using common pharma-

15 ceutically acceptable vehicles. Administration of the pl1ar
macetttical composition according to the present invention 
may be either by oral administraticm or by parenteral admin
istration by, for example, it1jection, suppository, subcutane-As a result, tlw compound of the preseL1t invention sig

nificantly lowered the blood sugar level as compared with 
that before the administration with the drug to be tested in 20 

botl1 cases of oral and subcutaneous administrations. In 

ous agent, inhaling agent or intracystic infusicHl. 
The dose may be appropriately decided depending upon 

each particular case while taking into consideration 
symptom, age, 'ex, etc. of the patient but usually, is armmd 
0.01 mg/kg to 100 mg/kg per clay for adults in the case of 
oral adminislration, and that is administered al a Lime or by 

particular, some of the compotmds of the present invention 
exhibited a strong activity so that the ED30 valLLe in the oral 
administration was 3 mg,1.;,g/day or less. On the olher hand, 

25 dividing into 2 to 4 times a clay. ·when intravenous injection 
is concluctecl depending upon the symptom, the close is 
usually around 0.001 mglkg to 10 mg/kg per day for adults, 
and that is administered at a time or by dividing into two or 

in the above-referenced WO 95/29159, the compound of 
Example 90 had an ED30 value of 30 mg/kg/clay or more, 
and the compound of Example 92 had an ED30 value of 30 
mg/kg/day. From this fact, it has become clear that the 
compounds of the present invention have a superior poten
tiating action to insulin sensitivity as compared with those of 30 

the above-referenced WO 95/291.59. 

more times a day. 
With regard to a vehicle for the preparation, nontoxic 

solid or liquid substances for pharmaceuticals may he used. 
2. Glucose Tolerance Test in Normal Rats 

Male rats of SD strain of seven weeks age were fasted for 
a whole day and night, then randomly classified into groups 
and subjected to an oral glucose tolerance test (OGTT) 
(n+4). The compound to be tested was administered orally or 
subcutaneously at 30 minutes before administration of glu
cose (2 g/kg by oral administration). The blood was col
lected from an abdominal aorta using a heparin-treated glass 
syringe from the rats which were anesthetized with pento
barbital (65 mg/kg), the protein was removed therefrom, and 
the amount of glucose in the :mpernatant liquid (mg/ell) was 
measured by colorimetric determination by mea os of a 
glucose oxiclase meth.ocl. The insulin value in blood wa:-, 
determined by measuring the amount of insulin in plasma 
( og/ml) by means of radioimmunoassay (RIA). 

As a result, in a group where the compound of the present 
invention was administered orally or Stlbcutaneously, a 
significant irrcrease iu the iustllin value iu blood was 
observed as compared with the group to which no drug wa:-, 
give.n. An increase in the sugar blood k'vel afwr acll'ninis
tration of glucose was significantly inhibited as welL From 
those results, it is apparent that the compound of the present 
invention has a good insulin secretion promoting action and 
a good hyperglycemia inl1ibiting actioLl. 
3. Stimulating Test to Human [1 3 -, f12 - and [l 1-receptors 

lfoman f3 J-stinmlating action was investigated using an 
SK-N-MC cell system (cells in which human ~ 3-receptor 
and human p 1-receptor were permanently expressed were 
purchased) while human P2 - and Pt ·slimulating actions were 
investigated using a CHO cell system (cells in whid1 each of 
human p2 - and P1-receptors was compulsorily expressed 
were purchased). Stimulating aclion of the compound (1cr10 

to 10-4 M) were investigated by incubating 105 cells/well of 
each of the cells on a 24-well plate and checking under a 
subconfluent state after two clays using a producing activity 
of cyclic AMP (cAl\!IP) as an index. Incidentally, the human 

Examples of the solid composition for use by means of 
oral administration according to the present invention are 
tablets, pills, capsules, diluted powder and granules. In such 

35 a solid composition, one or more active substances are 
mixed with at least one inert excipient such as lactose, 
mannitol, glucose, hydroxypropyl cellulose, microcrystal
line cellulose, starch, polyvinylpyrrolidone, agar, pectin, 
magnesium meta:<iilicate alurninate and magnesium alumi~ 

40 nate. The composition may also contain additives other than 
the inert excipicnt such as lubricants such as magnesium 
stearate; clisintegrants such as calcium cellulose glycolatc; 
stabilizers such as lactose; and a11xiliary solllbilizcrs such as 
glutamic acid or aspartic acid by customary manners. cl1tb-

45 lets ancl pills may, if necessary, be coated with sugar coat 
Stlch as !\Ucrose, gelatin, hyclroxypropyl celhllose, hyclrox
ypropylmeth.yl cellulose phthalate, etc., or with film of 
gastric or enteric coating substances. 

The liqtlicl composition for oral aclmiuistratiou includes 
so pharmaceutically acceptable emulsions, solutions, 

Stlspe.nsions, syrups and elixirs and contains commonly used 
inert excipients such as purified water or ethanol. In addition 
to the inert excipient, the composition may further contain 
auxiliary agents such as moisturizing or suspending agents, 

55 s\veeteners, tasting agents, aromatic agents and antiseptic 
agents. Tlw injection tor parenteral administration includes 
aseptic aqueous or non-aqueous solutions, suspensions and 
enmlsions. The non-aqueous sc1lutions and suspensions 
include, for example, distilled water for injection and a 

60 physiological saline solution. Examples of the solvent for 
non-aqueous sc1lution and suspensicm are propylene glycol; 
polyethylene glycol; plant oils such as cacao butter, olive oil 
and sesame oil; akohols such as ethanol; gum arabic; and 
Polysolvate 80 (trade name). Such a composition may 

65 further contain auxiliary agents such as isotonizing agents; 
antiseptic agents; moisturizing agents; emulsifiers; dispers
ing agents; stabilizers such as lactose; and auxiliary solubi-
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lizers such as glutamic acid and aspartic acid). These may he 
sterilized, for example, by filtration passing through a 
bacleria-prnserving filler or by compounding of' or irradia
tion with a bactericide. These may also be used by mam1-
facturing a sterile solid composition, followed by dissolving 
in sterile water or a sterile solvent for injecticm before use. 

Best Mode for Carrying Out the Invention 

The present invention is further illustrated by way of 
Examples a.~ hereunder. Compounds of the present invention 
are not limited lo those mentioned in the following 
Examples but cover all of the compounds represented by the 
above general formula (1), salts thereof, hydrates thereof, 
geometric and optical isomers thereof and polymorphic 
forms thereat. Incidentally, the case whe:re the material 
which is used in the pr(,sent invention is, novd is illustrat<'cl 
by way of the following Referential Example. 

RbFERENTIAL EXAl\llPLE 1 

14 
gen carbonate and dried over anhydrous magnesium sulfate. 
The residue obtained by evaporating the solvent in vacuo 
was purified by silica gel column chromatography (eluenL: 
hexane/ethyl acetatc=l/3) to give 321 mg of tcrt-butyl 
(R)-N-(2- hyclroxy-2-p h c ny\ct hyl)- ~ -[2-[ 4-[(2-
pyriclinccarbony !)ct mino ]p henyl]cthy !]ca rba mate. 

REFERENTlAL EXAMPLE 5 

Tb a solution of 377 mg of tert-butyl (R)-N-[2-(4-
10 aminop henyl)-N-(2-hydroxy-2-p he nyleth yl)ethyl] 

carbamate in 10 ml of tetrahydrofuran were ,tdcled 203 mg 
of 1-ethy l-3-(3-cl i methylamino pro pyl)carbodi imide 
hydrochloride, 143 mg of l-hyclroxybenzotriaz.ole and 202 
mg of 8-quinolinecarboxylic acid stLccessively. Tbe reaction 

15 sohLtiou was stirred at room temperatttre for 18.5 IIOLLrs, and 
the solvent was evaporated in vacuo. The residue was 
diluk:d with ethyl acetate, and the organic layer was wash(lcl 
with a saturated aqueous solution of sodium hydrogeL1 
carbonate and dried over anhydrous magnesitun sulfate. The 

20 residue obtained hy evaporation of the solvent was purified 
by sili<.:a gd column duomatography (dLtenl: hexane/ethyl 
acetate=211) to give 302 mg of tert-butyl (R)-N-(2-hyclroxy-
2-phenyle thyl)-N-[2-[ 4-[(8-q uinolinecarbonyl)amino] 

c[o a mixed solution of ethyl acetate ancl a IN aqueous 
solution of sodium hyclroxick was added 25.2 g of 
4-nitrophenyl ctl1ylamine hydrochloriclc, and the mixture 
was vigorously stirred. The organic layer wa!\ driecl over 
anhydrous magnesium sulfak, ctnd the solvent was evapo- 25 

rated. To the resulting residue were added 100 ml of 
2-propanol and 15.0 g of (K)-styrene oxide successively, ancl 

phenyl ]ethyl]carbamate. 

REFERENTIAL EXAMPLE 6 

To a solution of 403 mg of tert-butyl (R)-N-(2-hydroxy-
2-pheny lethyl)-N-[2-[ 4-[ (2- lH-imidazol-2-y lacetyl)amino] 

the reaction mixture was heated to reflux for 12 hours. The 
solvent was evaporated in vacuo, and the residue was 
purified by silica gel column chromatography (eluent: 
chloroform/methanol=l00/1->10/1) The resultil1g residue 
was again subjected to silica gel column chromatography 
(eluenl.: hexane/ethyl acelaLe/lric:thylamine= L/5/trace) Lo 
give 8.05 g of (R)-1-phenyl-2-ll2-(4-nitrophenyl) ethylj 
amino ]ethaL10 l. 

REFERENTIAL EXAMPLE 2 

Asolution of 8.02 g of (R)-l-phenyl-2-[[2-( 4-nitrophenyl) 
ethyl]amino]ethanol and 6.30 g of di-tert-butyl dicarbonak 

30 
phenyl ]ethyl]carbamate in 10 ml of acetonitrile were added 
120 mg of potassium carbonate and 164 mg of 
2-Jluorobenzyl bromide successively at room temperature. 
The reaction solution was stirred at 50° C. for 12 hours. 
Insoluble matters were filtered off using Celite, and the 

35 
solvent was evaporated. The resulting residue was purified 
by silica gel column chromatography to give 253 mg of 
tert-butyl (R)-N-[2-[ 4-[[2-[1-(2-Jluorobenzyl)-lH-imidazol-
2-yl]-ace tyl]amino ]phenyl]e thyl]-N-(2-hydroxy-2-
phenylethyl)-carhamate. 

in 80 ml of tetrahydrofurnn was stirred for 12 hours at room 40 

temperature. The residue obtained by evaporation of the: 
solvent was puritiecl by silica gel column chromatography 
(elu(:nt: hexane/ethyl acetat(:=3/L) to giv(: 10.8 g of tert-butyl 
(R)-N-(2-hydro xy-2-phc nylcthyf)-N-[2-( 4-nitro-phenyl) 
ethyl]carbamate. 45 

REFERENTIAL EXAMPLE 7 

To a solution of 11.4 g of (R)-2-[N-hcnzyl-N-[2-(4-
nitrophcnyl)ethyl]amino]-l-phcnylcthanol in 150 ml of 
methanol were added 8.6 g of iron powder and 40 ml of a 
2N aqueous hydrochloric acid !\ohltion. The: rnaction mix
ture was heated to reflux for two hours, 11 lN aqueous 
solution of sodium hydroxide was added thereto, and the 
insoluble matters thus produced were: filtered off using 
C:elite. The filtrate was concentrated in vacuo to remove the 
methanol. The resulting aq LLCOLLS phase was extracted with 
chloroform, the organic layer was dried over anhydrous 
magnt,sium sulfate, and tht\ solvt\llt was t'vaporatecl in 
vacuo. The resulting residue was purified by silica gd 
colmnn cl1romatography (eltteL1t: hexane/ethyl acetate= l/l) 
to give 11.45 g of (R)-2-[N-[2-( 4-ami110-phenyl)ethyl]-N
benzylamiL10 ]-1-plwnylethanol. 

REFERENTIAL EXAMPLE 3 

To a solution of tcrt-butyl (R)-N-(2-hydroxy-2-
phcnylcthyl)-N-[2-(4-nitrophcnyl)ethyl]carbamatc in 200 50 
ml of ethanol was added l.03 g of l0% palladi11 m-carbon 
ancl the mixture was stim;cl for two hours at room tempna
ture in a hydrogen atmosphe:re unckr atmospheric pressure. 
[nsoluble matter!\ were removed using C:elite, and the ftltrak 
was concrntrated in vacuo to give 954 g of tert-butyl 55 
( R )-N-[2-( 4-am ino phenyl)-N-( 2-h ydro xy-2-phe ny !ethyl) 
ethyl]-carbamate. 

REFERENTIAL EXMIPLE 4 
REFERENTIAL EXAMPLE 8 

To 502 mg of (R)-2-[N-[2-( 4-aminophenyl)ethyl]-N-
To a solution of 448 mg of lert-butyl (R)-N-[2-(4-

amino pheny l)-N-(2-hydrnxy-2-phenylethy l)e thy!] 
carbamate and 330 mg of triethylamine in 4 ml of chloro
form was added 146 mg of2-pyridinecarbonyl chloride. The 
reaction solmion was stirred at room temperature for two 
hours, and the solvent was evaporated in vacuo. The residue 
was diluted with chloroform, and the organic layer was 
washed with a saturated aqueous solution of sodium hydro-

60 ben.;ylamino]-1-phenylethanol were added 336 mg of ethyl 
2-(3-methylpyridin-2-yl)aceLate and 10 ml of xylene. The 
reaction mixture was refluxed for nine hours, and the solvent 
was evaporated in v,1cLLll. The resulling residue was purified 
by silica gel column chromatography (eluent: hexane/ethyl 

65 acetate=l/3) to give 222 mg of (R)-4'-[2-[N-benzyl-N-(2-
bydroxy-2-pbeny le thy !)amino ]ethy 13-2-(3-me thy lpyridin-
2-yl)ace tanilide. 
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REFERENTIAi. EXAM Pl ,E 9 

'lb a solution of 0.96 g of 2-fluoroacetophenone in 20 ml 

16 
100/3) to give 920 mg of (R)-4'-[2-[N-benzyl-N-(2-
hydroxy-2-phenylethy !)-amino ]e thy 1]-2-(4,6-dimethyl-2-
pyridyl)acdanilide. 

EXAMPLE 1 

A 4N hydrogen chloride-ethyl acetate solution (HJ ml) 
was added to 10 ml of an cthanolic solution of 458 mg of 
tert-butyl ( R)-N-(2-hydroxy-2-phenylethyl)-N-[2-[ 4-[(2-
pyridinecarbonyl),tmino ]phenyl]ethyl]carbamate. The reac
tion sohltion was stirred at room temperature for three hours, 

of tetrahyclrofuran was added 2.65 g of benzyltrirnethylarn
monium tribromide, The reaction Lnixrure was stirred at 
room temperature for 30 minutes, insoluble matters were 
filtered uJI, and the solvent was <.:om.:enlrated in va<.:uo. The 
reslLlliug residue was dissolved in 40 ml uf 2-butauoue, then 
1.81 g of N-benzyl-4-nitrophenelhylamine and 0,92 g of 
diisopropyl ethylamine we,re added, and the reaction mixture 

10 
was heated to reflux for one hour. The solvent was evapo
rated in vacuo, ethyl acetate was added thereto, and the 
mixture was washed with water and a saturated saline 
solution successively. The organic layer was dried over 
anhydrous magnesium sulfate and evaporated in vacuo. Tiie 
resulting residue was dissolved in 40 ml of methanol, 0.34 

and the solvent was then evaporated in vacuo, The obtained 
crude crystals were recrystallized from methanol-ethanol
ethyl acetate to give 289 mg of (R)-4'-[2-[(2-hydroxy-2-
phe ny l-t! Lh y l)am ino ]ethy l]-2-p yr idinecarbu xanilkk dihy-

15 drochloride, 

g of sodium borohydride was added thereto, and the reaction 
mixture was stirred at room temperamre for one hour, The 
solvent was evaporated in vacuo, ethyl acetate was added, 
and the mixture was washed with water and a saturated 

20 
saline solution successively, The organic layer was dried 
over anhydrous magnesium sulfate <Uld evaporated in vacuo, 
The resulting residue was purified by silica gel column 
chromatography (clucnt: chloroform) to give 1.95 g of 
2-[N-benzyl-N-[2-( 4-nitrophenyl )ethyl ]amino ]-1-(2-

25 
fh1orophcnyl)cthanol. 

REFERENTIAL EXAMPLE 10 

A reaction mixture of 5.12 g of methyl 2-pyriclylacctatc, 
5.14 g of 4-aminobenzyl cyanide and 50 ml of xylene w<t:'> 30 

heated to reflux for 24 hours. An appropriate amount of the 
solvent was evaporated, diethyl ether was added to the 
residue, and the resulting crystals were taken by filtration to 
give, 5 ,65 g of 4'-cyanomethyl-2-(2-pyridyl)acetanilich 

35 

REFERENTIAL EXAMPLE 11 

'lb a solution of 640 mg of 4'-cyanomethyl-2-(4,6-
dimethyl-2-pyridyl)acetanilide in 15 ml of tetral1ydrofuran 
was added 15 ml of all ethanolic suspension of a Raney 

40 
nickel, and ccmcentrated aqueous ammonia was added to 
adjust the pH of the mixture to about 10, The mixture was 
stirred at room temperature for one hour il1 a l1Ydrogen 
atmosphere under atmospheric pressurt, The rea<.:tiun mix
ture was filtered using Celite, and the solvent was evapo-

45 
rated in vacuo to give 640 mg of 4'-(2-aminmmthyl)-2-(4. 
6-dime thy 1-2-pyridy l)acetanilide. 

REFERENTIAL EXAMPLE 12 

c[b a solution of 630 mg; of 4-(2-aminomethyl)-2-(4,6- 50 
dimethyl-2-pyridyl)acetanilicfo in 20 ml of toluene was 
added 0.27 ml of benzaldehyde, and the Lnixture was heated 
to retlux for three hours using a Dean-Starke apparatus. The 
reaction mixture was filtered, and the solvent was evapo
rated il1 vacuo, A sohltion of the resulting residue in 30 ml 55 

of methanol was cooled at 0° C., 63 mg of sodium borohy
dride was added, and the mixture was stirred at 0° C. for one 
hour. About one-half of the solvent of the readion mixture 
was evaporated in vacuo, water and ethyl acetate were added 
lo the residue, the organit.: layer was washed with a saturated 60 

saline solution twiet: and dried over anhydrous magnesium 
sulfate and the solvent was evaporated in vacuo, To a 
solution uf lhe resulting residue in 50 ml of isoprnpanol was 
added 0.26 ml of (R)-styrene oxide, and the mixture was 
heated to reflux for 12 hours, The solvent was evaporated in 65 

vacuo, and the resulting residue was purified by silica gel 
column chromatography ( eluent: chloroform/methanol= 

The compounds of Examples 2 to 33 were prepared by the 
same manner as in Cxample L 

EXAMPLE 2 

(R )-4'-[2-[ (2-H ydro x y-2-phen ylelhy !)amino ]e thy 1 ]-
3-pyridintJcarbo xanilide dihydrochloride 

EXAMPLE 3 

( R)-41-[2-[ (2-E-lyclroxy-2-p hcnylcthyl)amlno lcthyl]-
8-qu inolincca rboxaniliclc cl ihycl rochloriclc 

EXAMPf.E 4 

(R )-4' -[2-[ (2-H ydroxy-2-phenylethyl)amino ]ethyl]
(E)-3-(2-pyridyl)acrylic anilide dihydrochloride 

EXAMPLE 5 

(R )-2-(Bem:o thiai:ol-2-yl)-4'-[ 2-[ (2-hydru xy-2-
phe ny l-eth y l )amino ]ethyl]acetanilide 

clihydrochloride 

EXAMPLE 6 

(R)-4'-[2-[(2-H yclro xy-2-pl1enylethyl)amino ]ethyl]-
2-( irnidazo[2,l-b Jthiazol-3-yl)acetanilide 

di hydrochloride 

EXAMPLE 7 

(R)-4'-[2-[(2-I lyclro xy-2-phenylethyl)amino ]ethyl]-
2-(2-methylthiazol-4-yl)acetanilicle hydrochloride 

EXAMPLE 8 

(R )-4'-[2-[ (2-1 lyclro xy-2-phenylethyl)amino ]ethyl]-
2-(1 [f-im idawl-2-yl)acetanilicle clihydrochloricle 

EXAMPLE 9 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-(lH-tetrazol-5-yl)acetanilide hydrochloride 

PT0_00001130 

Sawai Ex. 1007 
Page 36 of 495



US 6,346,532 Bl 
17 

EXAMPLE HJ 

(R)-4'-[2-[ (2-Hydroxy-2-phenyle thyl)amino ]ethyl]-
2-( 5-sulfanyl- lH-1,2,4-triazol-3-yl)ace tanilide 

hydrochloride 

EXAMPLE 11 

(R )-2-(2-Aminothiazol-4-yl)-4'-[ 2-[ (2-hydroxy-2-
phenyl-elhy l)amino ]elhyl]-2-oxoacelanilide 

dihydrochloride 

EXAMPLE 12 

(R )-2-(5-Amino-1,2,4-thiadiazol-3-yl)-4'-[ 2-[(2-
hydroxy-2-p hen ylethyl)amino ]t,thy l]acetanilide 

dihydrochloride 

EXAMPLE l3 

(R )-2-< 5-Cthoxycarbony la mino-1,2,4-thiad iazo 1-3-
yl)-4'-[2-[(2-hyclroxy-2-p hcnylcthyl)a mi no ]ethyl] 

acetanilide hydrochloride 

EXAMPLE 14 

(R)-2-[(2-(3-Pluorophmylamino) thiazol-4-yl)-4'-[2-
[(2-hydroxy-2-pheny Jeth yl)amino ]ethy l]acetanilide 

dihydrochloride 

EXAMPLE 15 

(R)-2-(2-Chloropyridin-6-yl)-4'-[2-[(2-hydroxy-2-
phenyl-ethyl)amino ]ethy l]acetanilicle hydrochloride 

EXAMPLE 16 

( R)-2-(2-Be nz.y loxypy ridin-6-y l)-4' -(2-[(2-hydrnxy-
2-phenylethy !)amino ]ethyl]acetanilide hydrochloride 

EXAMPLE 17 

(R)-4'-[2-[ (2-IIydroxy-2-phenyk thyl)amino ]ethyl]-
2-[ 1-(2-methy 1-3-pro peny l)- lH-imidazol-2-yl) 

acelanilide dil1ydrochlmide 

EXAMPLE 18 

(R)-2-( 1-Benzy 1- lH-imiclazol-4-yl)-4' -[2-[ (2-
hyclmxy-2-p henylethyl)amino ]ethy 1 ]acetanilicle 

dihyclrochloride 

EXAMPLE 19 

( R)-2-[ 1-(2-Chlorobeazyl)-l H- imidazol-4-yl]-4'-[ 2-
[(2-hydro xy-2-pheny lethyl)amino ]ethy l]acetanilide 

dihydrochloricle 

EXAMPLE 20 

(R)-2-[1-(3-Chlorobenzyl)-lH-imidazol-4-yl)-4'-[2-
[ (2-hydroxy-2-pheny lethyl)amino ]e thy l]acetanilide 

dihydrochloride 

10 
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EXAMPLE 21 

(R)-2-[1-( 4-Chlorobenzyl)-1II-imidazol-4-y l ]-4'-[2-
[(2-hydroxy-2-phen ylethyl)amino ]ethyl ]acetanilide 

dihydro-chloride 

bXAMPLE 22 

(R)-2-[l-(4-Fluorobcnzyl)-1 H-imidazol-2-yl]-4'-[2-
[(2-hydroxy-2-p henylethyl )amino ]ethy 1 ]acetanil ide 

dihydrochloridc 

EXAMPLE 23 

(R)-2-[l-( 4-Chlorobenzyl)-ll:-l-imidazol-2-y l]-4'-[2-
[(2-hydroxy-2-p hen ylethyl)arnino Jethy l ]acetanilicle 

dihydrochloride 

EXAMPLE 24 

(R)-2-[l-( 4-Bromobenzyl)-lH-imiclazol-2-y 1 ]-4'-[2-
[(2-hydroxy-2-phenylethyl)amino ]ethyl ]acetanilicle 

dihydrochloride 

EXAMPLE 25 

(R)-4'-[2-[(2-1 lyclro xy-2-phenylethyl)amino ]ethyl]-
2-[l-( 4-iodobenzyl)-1 l l-imidazol-2-y l]aceta nilicle 

clihydrochloride 

EXAMPLE 26 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-[1-( 4-trifiwiromethylbenzyl)-1 H-imidazol-2-yl] 

arnlanilide dihydrochloride 

EXAMPLE 27 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-[1-(2-naphthyl)-11-l-imidazol-2-yl]acetanilide 

dihydrochloride 

EXAMPLE 28 

(R)-2-[l-( 4-Fluorobenzyl)-5-methyl- l H-imidazol-2-
yll-4'-r2-r (2-hydroxy-2-phenylethyl )amiao lethyl 1 

acetanilick dihydrochloride 

EXAMPT.E 29 

(R)-2-[1-(4-Fluorobenzyl)-4-methyl- lH-imiclazol-2-
yl]-4'-[2-[ (2-hydroxy-2-phenylethyl)amino ]ethyl] 

acetanilide dibydrochloride 

DXAMPLE 30 

(R)-2-[1-( 4-Fluorobenzy l)-lH-tetrazol-5-y l]-4'-[2-
[(2-hydroxy-2-phenylethyl)amino ]etby l ]acetanilide 

hydrochloride 
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EXAMPLE 31 

(R)-2-[2-(3,4-0ichlorobenzyl)-ll:-l-tetrazol-5-yl]-4'
[2-[ (2-hydro xy-2-phe L1yleth yl)amiL10 ]etl1y l] 

acetanilicle hydrochloride 

EXAMPLE 32 

(R)-2-[ 2-( 4-Fluorcfamzy l)-1 H-tetrazol-5-yl]-4'-[2-
[ (2-hydro xy-2-pheny le th yl)amino ]etl1y l]acetanilide 

hydrochlorlde 

EXAMPLE 33 

(R)-2-[l-(3,4-0ichlorobenzyl)-lH-tetrazol-5-yl]-4'
[2-[(2-hydroxy-2-phenylethyl)amiL10 ]ethyl] 

acetanilicle hydrochloride 

EXAMPLE34 

20 
EXAMPT.E 41 

'fo 690 mg of tert-butyl (H)-N-[2-[ 4-(2-(2-amino-thiazol-
4-y !)ace tam i no] p lrn ny l]et l1y l ]-N-[ (2-hydroxy-2-p hen y l) 

5 
ethyl]carbamate were added 30 ml of nwtlunol and 15 ml of 

· a solution of 4N hydrogen chloride in ethyl acetate, and the 
mixture was stirred al ruom temperature for two hours. Th" 
sulveul was evaporated iu vacuo, and the residue was 
purified by a reverses phase rnlttmn chromatography 

10 
(eluenl: waler/methanol 2/1) LL> give 310 mg of (R)-2-(2-
aminothiazol-4-yl)-4'-[2-(2-hydroxy-2-phenylethyl)amino ]
ethyl]acetanilide dihydrochloride. 

15 

The compounds of Examples 42 to 57 were prepared by 
the same manner as in Example 41. 

EXAMPLE 42 

To a solution of 175 mg of tert-butyl (R)-N-(2-[ 4-(2-(lH- 20 

1,2,4-triazol-3-yl)acetylaminolphenyl]ethyl]N-(2-hydroxy-
2-ph"nylethyl) carbamate in 5 ml of methanol was mkfod 4 

(R)-4'-[2-[ (2-H yclro xy-2-pl1enylethyl)amino ]ethyl]
(2-a mino-t hiazo l-4-y l)ca rboxa 11ilide hydrochloride 

EXAMPLE 43 
ml of a solution of 4N hydrogen chloride in ethyl acetate. 
The mixture was stirred al room lemperalure for lhretJ hours, 
the solvent was filtered off, and rhe resulting powder was 25 

washed with ethanol. The resulting powder was dried to give 
125 mg of (R)-4'-[2-[(2-hydroxy-2-phenylethyl)amino] 
ethyl]-2-{lH-1,2,4-triazol-3-yl)acetanilide dihydrochloride. 

The compounds of Examples 35 to 40 were prepared by 
the same manner as in Example 34. 30 

EXAMPLE 35 

(R)-2-(5-Ile nzylsillfanyl-1 [ 1-1,2,4-triazol-3-y l)-4'-[2-
[(2-hydro xy-2-pheny le th yl)amino ]ethy l]acetanilide 

dihyclrochloride 

EXAMPLE 36 

(R)-2-(2-Acetamidotliiazol-4-yl)-4'-[2-[(2-l1yclroxy-
2-phenylethyl)amino lethyllacetanilide hydrochloride 

EXAMPLE 37 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-(2-mtJlhantJsttlfonamidolhiazol-4-yl)actJlanililfo 

hyclroch loride 

EXAMPLE 38 

(R)-2-(2-Gtianidinothiazol-4-yl)-4'-[2-[(2-hydrnxy-
2-phenylethyl)amino ]ethyl]acetanilide 

dihydrodtloride 

EXAMPLE 39 

(R)-4'-[2-[(2-Hydroxy-2-phcnylcthyl)aminolcthyl]-
2-(2-phc nyla minothia zol-4-yl)acctaniliclc 

hydrochlorlde 

EXAMPLE40 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-[1-( 4-nitrobenzyl)-111-imidazol-2-yl ]acetanilide 

hydrochloride 

35 

40 

45 

50 

55 

60 

65 

(R)-2-(2-Amino-5-methyltl1iazol-4-yl)-4'-2-[(2-
lwdroxy-2-p l1enylethyl)ami11ll ]ethyl ]acetanilide 

di hydrochloride 

EXAMPLE 44 

(R)-2-(2-Arninothiazol-4-yl)-2-methyl-4'-[2-[(2-
hydro xy-2-phe nylethyl)amino ]ethyl]propio nanilide 

hydrochloride 

EXAMPLE 45 

(R.)-4'-[2-[ (2-1-lyclro xy-2-phenylethyl)amino ]ethyl]
(2-amino-4,5 ,6,7-tetrahyclrobenzothiazo l-4-y l) 

carboxat1ilide dihydrochloricle 

EXAMPLE 46 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-( imiduo[ 2,1-b ]lhiazol-6-yl)acelanilide 

hydrochloride 

DXAMPLE 47 

(R)-2-(2-Benzy l- lH-1,2,4-triazol-3-yl)-4'-l 2-l (2-
hydrox y-2-p henyle th yl )amino ]ethyl ]ace lanili<1" 

hydrnd1loride 

EXAMPLE 48 

(R)-2-(l-Bcnzy 1-11-l-1,2,4-triazol-3-yl)-4' -[2-[ (2-
hyclroxy-2-p hcnylcthyl)amino ]cthyl]a cc ta nilidc 

hydrochloride 

EXAMPLE 49 

(R)-2-(3-Benzyl-2-thioxothiazol-4-yl)-4'-[2-[(2-
hydroxy-2-phenylethyl)amino ]ethyl]acetanilide 

hydrochloride 
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Sawai Ex. 1007 
Page 38 of 495



US 6,346,532 Bl 
21 

EXAMPLE 50 

(R)-4'-[2-[ (2-Ilydroxy-2-phenyle thyl)amino ]ethyl]
(5,6, 7,8-Lelrahydruquinolin-8-yl)carboxanilide 

dihydrochloride 

EXAMPLE 51 

(R)-4'-[2-[ (2-Hydroxy-2-phcnylcthyl )a mi no ]ethyl]-
2-( l -phenyl- l H-imidazol-2-yl)acetanilide 

clihyclrochloride 

EXAMPLE52 

(ll)-4'-[2-[(2-Hydroxy-2-phenylethyf)amino ]etl1yl]-
2-[ (l-( 4-isopropylbenzy l)-1 H- imidazol-2-y l) 

acet<milide dil1ydrochloride 

EXAMPLE53 

(R )-4 ' -[ 2-[ (2-Hydroxy-2-p heny le thyl)amino ]e thy!]-
2-[ (1-( 4-phenylbenzyl)-lH-imidazol-2-yl)aeetanilide 

dihydrochloride 

CXAMPLE54 

( R)-2-[1-(2-Chlorobeazyl)-l l I- imidazol-2-yl]-4'-[ 2-
[(2-hyc1 ro xy-2-pheay le th yl)amino ]ethy l]acetanilic1e 

dihydrochloride 

EXAMPLE55 

(R)-2-[l-(3-Chlorobenzyl)- lH-imidazol-2-yl ]-4'-[2-
[ (2-hydro xy-2-phen y le th yl)aminD ]e thy l]acelani lide 

dihydrodtloride 

EXAMPLE 56 

(R )-2-[ 1-(3, 4-Dichlorobenzy l)-lH-imidazol-2-y l]-4'
[2-[(2-hydroxy-2-phenylethyl )amino ]ethyl] 

acetanilide dillydrochloride 

EXAMPLE 57 

(R)-1 '-[2-[ (2-Hydroxy-2-phenyle thyl)amino ]ethyl]-
2-[ (1-(2-pyridyl)merhy l-lH-imidazol-2-yl) 

acetanilide dillydrochloride 

The cornpouad of Example 58 was prepared by the same 
manner as in Example l. 

EXAMPLE58 

(R)-2-(2-arninopyridin-6-yl)-4'-[2-[(2-hydroxy-2-
phcnyl-cthyl)arnino ]cthyl]acctanilidc 

dihydrochloride 

EXAMPLE59 

22 
The reaction mixture was stirred at room temperature for 
three hours, and the solvent was evaporated in vacuo. The 
residue was dissolved in 5 ml of methanol, and to this 
reaction solution was added lO ml of a solution of 4N 

s hydrogen chloride-ethyl acetate. The reaction solution was 
stirred at room temperature for eight hours and the solvent 
was evaporated in vacuo, The residue was purified by silica 
gel column chromatography ( eluent: cblorofonn/methanol= 
5/1), The resulting residue was purified by reversed phase 

10 
column chromatography (eluent: water/methanol=211) to 
give 77 mg of (R)-2-(2-amino-thiazol-4-yl)-2-hydroxy-4'
[2-(2-bydroxy-2-phenylethyl)-amino ]acetanilide hydrochlo
ride. 

EXAMPLE 60 
15 To 349 mg of tert-butyl (R)-N-[2-[ 4-[[2-(2-benzyl

oxypyridin-6-yl)acetyl ]amino ]pheny !]ethyl ]-N-(2-hydroxy-
2-pheny lcthyl) carbamatc were added 478 mg of pcntam
ethylbenzene and 5 ml of tritluoroacetic acid successively, 
The reaction solution was stirred at room temperature for 

20 four hours, and the solvent was evaporated in vacuo. To the 
rcsidu<.: w<.:rn adll<.:d waler and pulassium <.:arbonat<.: lo mak<.: 
the solution basic, aad the aqueous phase was extracted with 
a mixed solvent of chloroform and tetrahydrofuran. The 

25 ::~~t~~~ ~~~~~:ia:~~i~~i~~::lt~~lhl~l~li:~~l~acf~~'!~:~~l~~~~~ 
purlfiecl by slllca gel column chromatography (duem: 
chloroform/methanol=l0/1->5/l). To an ethanolic solution 
of the resttltiog residue was added 100 µ1 of a 4N hydrogen 
chloride-ethyl acetate solution, and then the solvent was 

30 evaporated in vacuo. The resulting crude crystals were 
recryst1tllized from ethanol-ethyl acetate to give 65 mg of 
( R)-2-( 2- be nzy lo xy pyr id it1-6-y l )-4 '-[ 2-[ ( 2- hydroxy-2-
phen ylethyl)arnino ]ethy l]acetatiilide l1ydrocl1loride. 

35 
The compounds of Examples 61 to 76, 83 and 85 were 

prepared by the same manner as in Example 1; and the 
compounds of Examples 77 to 82 were prepared by the same 
manner as in Example 41. 

40 

45 

50 

55 

60 

EXAMPLE 61 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)aminolethyl]-
2-(2-methy lpropyl-lH-imidazol-2-y l)acetanilide 

dihydrochloride 

EXAMPLE 62 

(R)-2-[l-(2-Fluorobenzyl)-l H-irnidazol-2-y l]-4'-[2-
(2-hydroxy-2-phenylethyl)amino ]ethyl ]acetanilide 

dihydrochloride 

bXAMPL.E 63 

( R)-[ 1-(3-Fluorobe nzyl)-1 l l-imida?.ci l-2-yl]-4'-[2-(2-
hydroxy-2-p henylethyl)amino ]ethyl]acetanilide 

di hydrochloride 

bXAMl'L.E 64 

(R)-2-[ 1-(2,4-Difluorobenzy l)- lH-imidazol-2-yl ]-4' -
[2-(2-hydroxy-2-phenyle thyl)ami no ]ethyl] 

acetanilide dihydrochloride 

To a solution of tert-butyl (R)-N-[2-[ 4-[[2-(2-amino
thiazol-4-y 1)-2-oxoace tyl ]amino ]pheny l]e thy l ]- N-(2- 65 

hydroxy-2-phenylethyl) carbamate in 30 ml of methanol was 
added 130 mg of sodium borohydride at room temperature. 

EXAMPLE 65 

(R)-2-[ 1-(2,6-Difluorobenzy 1)- lII-imidazol-2-yl ]-4'
[2-(2-hydroxy-2-phenyle thy I) amino ]ethyl] 

acetanilide dihydrochloride 

PT0_00001133 
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EXAMPLE 66 

(R)-2-[1-(J,5-Difluorobenzyl)-lII-imidazol-2-yl]-4 -
[:&(2-hydroxy-2-phenylethyl)amino ]ethyl] 

acetanilide dihydrochloride 

EXAMPLE 67 

( R)-2-[1-(2,5-Difluorohcnzyl)- I f-l-irnidazol-2-yl])-
4'-[2-(2-hydroxy-2-phenylethyl)amino ]ethyl] 

acctariilidc clihydrochloriclc 

EXAMPLE 68 

(R)-2-[l-(J,4-Ditluorobenzyl)-ll-l-imidazol-2-yl3-4'
[:&(2-hydroxy-2-pheuylethyl)arnino ]ethyl] 

acet<milide dil1ydrochloricle 

EXAMPLE 69 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-[ 1-(2,3,6-trifluorohc nzyl)-1 f-l-i rn idazol-2-yl] 

acetanilide clihydrochloride 

EXAMPLE70 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-[l-(2,4,5-trifluorobenzy 1)- lf-l-imidazol-2-yl] 

acetanilide clillydrochloride 

EXAMPLE71 

(R)-4'-[2-[ (2-Hydroxy-2-phenyle thyl)amino ]ethyl]-
2-[ 1-(3,4,5-trifluorobenzy l)-lH-imidazol-2-yl] 

acelanilide dihydrochloride 

EXAMPLE72 

(R)-4'-[2-[ (2-1-lyd roxy-2-phenylethyf)a mi no ]etl:iyl]-
2-[ 1-(2,3,4,5,6-pentatluorobenzyl)-lH-imidazol-2-

yl ]acetanilide dihydrochloride 

EXAMPLE 73 

(R)-4'-[2-[ (2-Hycl roxy-2-phcnylcr.hyl)a mi no ]ethyl]-
2-[1-(3-iodobcnzyl)-l l I-imidazol-2-yl]acctaniliclc 

dihydrochloride 

EXAMPLE 74 

(R)-2-[ 1-(2,6-0ichiorobcnzyl)- l H-i rnidazo1-2-yl]-4'
[(2-hyc1 ro xy-2-phcny lcth yl)amino Jc thy l]acctanilic1c 

hydrochlodcle 

EXAMPLE 75 

(R)-2-[1-(4-Cyanobenzyl)- ll I-imiclazol-2-yl ]-4' -[2-
(2-hydroxy-2-phenylethyl)amino ]ethyl]acetanilide 

diliydrochloride 

10 
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24 
EXAMPT.E 76 

(R )-4'-[2-[ (2-1-lyclro xy-2-phenylethyl)amino ]ethyl]-
2-[l-( quino lin-2-yl)-1 l l- irniclazol-2-y !]ace: tanilicle 

trihydrochloride 

EXAMPLE 77 

(R )-2-[l-(2-Chloro-6-fluorobenzyl)-lH-imidazol-2-
y 1]-4' -[2-(2-hydroxy-2-phenylethy !)amino ]ethy I] 

ace tanilide 

EXAMPLE 78 

(R)-2-[l-(2-Chloro-4- tluorobe nzyl)-ll:-l-im iclazol-2-
y l]-4' -[2-(2-hyclro xy-2-phe nyleth y !)amino ]ethyl] 

acetanilide 

EXAMPLE 79 

(R)-2-[1-(2,5-Dichiorobenzyl)-lH-imidazol-2-yl]-4'
[2-(2-hydroxy-2-phcnyk thy I) amino ]ethyl] 

acetanilide clihydroch loricle 

EXAMPLE 80 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-[1-(2,3,4-triJluorobenzyl)-lH-imidaZLJ!-2-yl] 

acelanilide dihydrochloride 

EXAMPLE 81 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-[ 1-( 4-me th ox ycarbonylbenzy 1)- lH-imidazol-2-y I] 

acetanilide dihydroch loricle 

EXAMPT.E 82 

(R)-4'-[2-[ (2-1-lycl roxy-2-phcnylcthyl)a mino ]cthyl]-
2-[l-[(p ipcricl inc-l-carbonyl)bcnzyl]-1 H-imicl azo 1-2-

yl]a ceta nilide dihydrochloricle 

EXAMPLE 83 

(R )-4'-[2-[ (2-1-lyclro xy-2-phenylethyl)amino ]ethyl]-
2-( 1-pyrazolyl)acetauilide liydrocltloride 

bXAMPLE 84 

(R)-4'-[2-[ (2-H yclro xy-2-pl1cnylctl1yl)amino ]cthyl]-
2-(l,2,4-triazol-L -yl)acetanilide dihyclrochloricle 

EXAMPLE 85 

(R)-2-(2-Amiuobeuzituidazul-1-y 1)-4' -[ (2-[ (2-
hydroxy-2-phenylethyl)amino ]ethyl ]acetanilidt 

dihydrochlori<fo 

EXAMPLE 86 

To a solution of 20.1gof4'-[2-[N-benzyI-N-<2-hyclroxy-
2-phenyletliyl)amino]ethyl]-2-(2-pyridyl) acecanilide in 400 
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ml of methanol was added 5.96gof10% palladium-carbon. 
The reaction solution was stirred for six hours in a hydrogen 
atmosphere under atmospheric pre,sure. Insoluble matter' 
were filtered off using C:clitc and the filtrate was concen
trated in vacuo. To a mcthanolic solution of the resulting 5 

residue was added 10.8 ml of a 4N hydrogen chloriclc-cthyl 
acetate solution, and the solvent was cvaporatecl in vacuo. 
The resulting crude crystals were recrystallizecl from 
methanol-ethanol to give (R)-4'-[2-[(2-hyclroxy-2-
phenylethyl)amino]e:thyl]-2-(2-pyridyl)acetanilide hydro- 10 

chloride. 

The compounds of 87 to 90 were prepared by the same 
manner as in Example 86. 

26 
acetanilide (350 mg) was diii.'iolved in 20 ml of ethanol, then 
130 mg of 10% palladium-carbon was added thereto, and the 
mixture was sLirred for 17.5 homs in a hydrogen aLmosphere 
under atmospheric pressure. The catalyst was filtered off, the 
solvent was evaporated in vacuo, and the residue was 
purified by silica gel column chromatography (clucnt: 
chloroform/methanol/eoncentratecl aqueous ammonia=200/ 
10/1). The resulting oily substance was clissolvecl in 
methanol, and 280 fll of a 4N hydrogen ehloricle-ethyl 
acetate solution was added thereto. The mixture was filtered 
after adding active cubon was added thereto, and the solvent 
was evaporated in vacuo to give 200 mg of (R)-2-(l-benzyl
ll:-l- imidazol-2-y l)-4'-[2-[(2-hydroxy-2-p heny le thyl)amino] 
ethyl]acetanilide dihydrochloride. 

15 The compounds of Examples 95 and 97 were prepared by 
EXAMPLE87 

(R)-4'-[2-[ (2-Hydroxy-2-phenyle thyl)amino ]ethyl]-
2-(3-pyridy l)aeetanilide hydrochloride 

EXAMPLE88 

(R)-4'-[2-[(2-Hydroxy-2-phcnylcthyl)amino ]cthyl]-
2-( 4-pyridyl)acetanilide hydrochloride 

EXAMPLE89 

(R)-4'-[2-[ (2-Hydroxy-2-phenyle thyl)amino ]ethyl]-
3-{,2-pyridyl)propionanilide hydrochloride 

EXAMPLE 90 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-[( 1-phenylethy l)-lH-imidazol-2-yl]aeetanilide 

di hydrochloride 

EXAMPLE 91 

20 

25 

30 

35 

(R)-2-( lH-Benzimiclazol-2-yl)-4'-[ 4-[2-[N-beL1zyl-N-(2- 40 

hydro xy-2-plrn ny le Lhy l)am inu ]et.hyl]pheny !]ace Lanilide 
(240 mg) was dissolved in 30 ml of ethanol, then 170 mg of 
10% palladitnn-carbun was added !hereto and !he mixture 
was stim:d for nine hottrs in d hydrogen atmosphen: under 
atmosphenc pressure. The catalyst was llllered oJI, the 45 

solvent w,1s evapLmt!ed in vacuo, and the residue was 
washed with ethanol-ethyl acetate to give 200 mg of (R)-2-( 
lH-benzimida:wl-2-y 1)-4' -[2-[ (2-hydruxy-2-phen y le thy I) 
amino ]-ethyl]acetanilide. 

The compuuuds uf Exarnples 92 aud 93 were pn:panxl liy SO 

the sanrn manner as in Example 86. 

EXAMPLE 92 

(R)-4 '-[ 2-[ (2-Hycl roxy-2-p he ny le thyl)a mi no ]cthyl]-
2-( 3- meth y 1 py rid in-2-y l ]accta nil i de hydrochloride 

EXAMPLE 93 

(R)-4'-[2-[ (2-Hydruxy-2-phenyle Lhyl)amino ]ethyl]-
2'-(2-pyrazinyl)acetanilide hydrochloride 

EXAMPLE 94 

(R )-4 '-[ 4-[2-[N-Benzy l-N-(2-hydroxy-2-pheny le thyl)
amino ]e thyl]pbeny l]-2-(1-benzy l-lH-imidazol-2-y 1) 

55 

60 

65 

the !\ame: manner as in Example: 91; the compounds of 
Examples 98 and too were prepared hy the same manner as 
in Example 94; and the compounds of Ex1tmples 99 and 101 
to 103 were prepare:d by the same manner as in example 86. 

EXAMPLE 95 

(R )-4'-[2-[ (2-H ydru x y-2-phen ylethy !)amino ]ethyl]-
2-(4-me thyl-2-pyrid y l)acetanilide 

EXAMPLE 96 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)am:ino ]ethyl]-
2-(5-methyl-2-pyriclyl)acetanilide 

EXAMPLE 97 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-(6-methyl-2-pyr:idyl)acetanilide 

bXAMPLE 98 

4'-[ (R)-2-[( (R )-2-Hydroxy-2-phenylethyl)amino J 
propy l ]-2-(2-pyridyl)ace tan:il:ide hydrochloride 

bXAMPLE 99 

4'-[(S)-2-[((R)-2-Hydroxy-2-phenylethyl) 
am:inolpropyl]-2-(2-pyridyl)acetanilide 

hydrochloride 

bXAMPLE LOO 

2-( 1-Bt:nzyl-HI-imidazol-2-y 1)-4' -[ (S)-2-[ ( (R )-2-
hydroxy-2-pheny lethyl)amino ]propyl ]acetan:il:ide 

hydrochloride 

EXAMPLE 101 

~ '-[2-[[2-Hydroxy-2-(2-fluorophenyl)e thy !]amino J 
ethyl]-2-(2-pyridyl)acetanilide hydrocl1loride 

EXAMPLE 102 

4'-[2-[[2-Hydroxy-2-(3-fluorophenyl)e thy !]amino] 
ethyl]-2-(2-pyridyl)acetanilide bydrocl1loride 

PT0_00001135 
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EXAMPLE 103 

4'-[2-[[2-Ilydroxy-2-( 4-fluorophenyl)ethyl]amino] 
ethyl]-2-(2-pyridyl)acetanilide hydrochloride 

EXAMPLE 104 

28 
purified by silica gel column chromatography (eluent: 
chloroform/methanol=30/lti.10/1). To a methanolic solution 
of the resulting residue was added 1001tl of a 4N hydrogen 
chloride-ethyl acetate solution, and the solvent was evapo
rated in vacuo. The resulting crude crystals were recrystal
lized from ethanol-diethyl ether to give 71 mg of (R)-4'-[3-
[ (2-hydroxy-2-p hen y le thy 1) aminolpro py l ]-2-(2-pyridy 1) 
acetanilide hydrochloride. 

L:XAMPLE UL 

To a solution of 805 mg of 1'-cyanomethyl-2-(2-
pyrimidinyl)acecanilide in 30 ml of tetrahydrofuran were 
added 30 ml of an ethanolic solution of a Raney nickel and 
3 ml of concentrated aqueous ammonia. The reaction solu- 10 

tion was stirred for four hours in a hydrogen atmosphere 
under atmospheric pressure, then insoluble matters were 
filtered off using Ce lite, and the solvent was evaporated. To 

To a solution of ].62 g of tert-hutyl N-[2-[4-[[2-(2-
pyridyl)acetyl]amlno]phenoxy ]ethyl]carbamate in 30 ml of 
methanol was added 50 rnl of a 4N hydrochloride-ethyl 
acetate solution. After the reaction solution was stirred at 
room temperature for eight hours, the solvent was evapo
rated in vacuo. To lhe residue were added an aqLteous 
solution of sodium hydrogen carbonate and potassium car-

the resulting residue were added 10 ml of 2-propanol, 300 
mg of (R)-styrene oxide and 2 ml of methanol successively. 15 

The reaction mixture was heated to reflux for ten hours, and 
bonate to adjust to pll about 12. The resulting aqueous phase 
was extracted with a mixed solvent of ch lorn form and 
tetrahydrofuran. The organic layer was dried over anhydrous 

the solvent was evaporated. The residue was purified by 
silica gel column chromatography (eluem: chloroform/ 
methanol=lCl/l). Tb a mcthanolic solution of the resulting 
residue was added 150 µ1 of 4N hydrogen chloride-ethyl 20 

a<.:datc solution, and the solvent was evaporated in va<.:uo. 
The resulting residue was crystallized from methanol
ethanol-ethyl acetate and then recrystallized from ethanol
diethyl ether to give 160 mg of (R)-4'-[2-[(2-b.ydroxy-2-
phe nylethyl)amino ]ethy l]-2-(2-pyr imidinyl]acetanilide 25 

hydrochloride. 

magnesium sulfate and concentrated, the resulting residue 
was dissolved in 40 ml of methanol, and 1.02 g of (R)
styrene oxide was added thereto. After the reaction solution 
was heated to reflux for 26 hours,, the solvent was evaporated 
in vacuo. The resulting residue was purified by silica gel 
column chromatography ( eluent: chloroform/methanol=30/ 
1->10/1) and dissolved in methanol, 0.59 ml of a 4N 
bydrogeLl chloride-ethyl acetate soluticrn was added, and the 

The compounds of Examples LOS to 108 were prepared by 
the same manner as in Example 104; and the compound of 
Cxarnple 109 was prepared by the same marmer as in 
Example 91. 

EXAMPLE 105 

(R)-4'-[2-[ (2-Hydroxy-2-phenylethyl)amino ]ethyl]-
2-(2-quinL>ly !)ace tanilide. hydrochloride 

EXAMPLE 106 

(R)-4'-[2-[[2-Hydroxy-2-(3-chlorophenyl)ethyl] 
amino ]-ethyl]-2-(2-pyridyl)acetanilide hydrochloride 

EXAMPLE 107 

4'-[ 2-[[2-I lydroxy-2-(3-pyridy l)ethyl]amino ]ethyl]-
2-(2-pyrid y l)acetanilide hydrochloride 

EXAMPLE 108 

(R)-2-[1-( 4-Chlorobenzyl)- lH-benzimidazol-2-yl ]-
4'-[2-[ (2-hydroxy-2-phenyfothyl)amino ]e thy!] 

acetanilide dihydrochloride 

EXAMPLE 109 

(R)-2-( 4,6-Dime thyl-2-pyridyl)-4'-[2-[ (2-hydroxy-2-
phenylethyl)amino ]ethyl]acetanilide 

EXAMPLE 110 

solvent was evaporated in vactto. The resulting crude crys
tals were recrystallized from methanol-ethanol to give 320 
mg of (R)-4'-[2-[(2-hydroxy-2-pbenylethyl)-amino ]ethoxy ]-

30 2-(2-pyridyl)acetanilide hydrochloride 

EXAMPUi ll2 

To a solulion of 490 mg of lerL-bL1tyl N-[l,l-di-rnelhyl-
2-r 4-ff 2-(2-pyridyl)acetyl lamino lP he nyllethyl 1-carb amate 

35 in 10 ml of methanol was added 30 ml of a 4N 
hydrochloride-ethyl acetate solution. After the reaction solu
tion was stirred at room temperature for eight hours, the 
solvent was evaporated in vacuo. 'lb the residue were added 
an aqueous solution of sodimn hydrogen carbonate and 

40 potassium carbonate to adjust to pII about 12. The resulting 
aqueous phase was extracted with a mixed solvent of 
chloroform and tetrahydrofuran. The organic layer was dried 
over anhydrous magnesium sulfate and concentrated, the 
resulting residue was dissolved in 2 ml of 2-propanol and 2 

45 ml of methanol, and 120 mg of (R)-styrene oxide was added 
thereto. After the reaction solution was heated to reflux for 
24 hours, the solwm was evaporated in vacuo. The resLtlling 
residue was purified by silica gel column chromatography 
(cluent: chloroform/mcthanol=30/l -->l 5/l) and dissolved in 

50 methanol, O.l ml of a 4N hydrogen chloride-ethyl acetate 
solution was addecl, ancl the solvent was evaporated in 
vacuo. The resulting residue was purcfied by silica gel 
column chromatography (eluent: chloroform/methanol=5/l) 
and a reversed phase column chromatography ( eluent: 

55 water/methanol=2/l -->l/l) to give 35 mg of (R)-4'-[2,2-
dimethyl-2-[ (2-hydro xy-2-phenylethy !)amino Jeth y l]-2-(2-
pyridyl)acetanillcle hydrochloride. 

60 

The compound of Example 113 was prepared by the same 
manner as in Example 1. 

EXAJ\i!PLE 113 

(R)-1-( 4-[2-[ (2-Hyd roxy-2-phenylethyf)a m ino ]ethyl] 
phcnyl]-3-(2-pyriclyl)urca dil1ydrocl1loridc 

To 4'-(3-aminopropyl)-2-(2-pyridyl)acetanilide were 
added 10 ml of 2-propanol and 600 mg of (R)-styrene oxide 65 

successively. The reaction mixture was heated to reflux for 
four hours, and the solvent was evaporated. The residue was 

As hereunder, physical and chemical properties of the 
compounds of the Referential Examples are given in Tables 
1 and those of the compounds of the Examples are given in 
Tables 2. 
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The symbols in the tables have the following meanings. 

Rex.: Referential Example No. 

Ex.: Example No. 

DAlf\: l'hysico-chcmical properties 

NMR: Nuclcomagactic rcsoaaace spectrum (TMS iatcr
nal standard; DMSO-d was used as a solvent unles' 
otherwise specified) 

mp: melting point 

dee: decomposition 

MS (m/z): mass ,,pcctrographic data (m/z) 

Structure: structural formula 

TABLE 1 

Rex. DATA 

NMR (CDC!3J 6: 2.75(1H, dd, J~12.4, 8.8Hz), 2.85-3.04 
(SH, m), 4. 70(1H, dd, J~8.8, 3.7Hz), ?.24-7.40(7H, m), 8.10-8.20 
(ZH, m) 
NMR (CDC!3) 6: 1.44(911, s), 2.75-3.10(211, m), 3.20-J.70 
(4H, m), 4.93(1H, br), 7.25-7.4o:m, m), 8.14(2H, d, J~8.4Hz) 
NMR (CDC!3J 5: l.47(9H, s), 2.55-2.80(2H, m), 3.20-3.40 
(ZH, m), 3.45-3.65(2H, m), 4.87(1H, :n), 6.57-6.65(2cl, m), 
6.83-7.04(2H, m), 7.25-7.40(5H, n:) 
NMR (CDC!3) 6: 1.47(0H, s), 2.62-2.03(2H, m), 3.14-3.58 
(4H, m), 4.35(1H, brn), 4.90(1H, br), 7.06-7.40(7H, m), 7.45-7.50 
(!H, m), 7.67-7.72(2H, m), 7.90(1H, dt, J~Z.0, 8.0Hz), 8.25-8.31 
( IH, m), 8.58-1'.6.l(IH, m), 9.98(1H, bn;) 
NMR (CDC!.,) 6: 1.49(9H, s), 2.64-2.'10(2H, m), 3.16-3.60 
(411, m), 4.38(1!1, br<), 4.91(1ll, br), 7.10-7.42(7II, m), 7.55(1!!, 
dd, J~8.0, 4.4Hz), 7.74(1H, t, J~8.0Hz), 7.77-7.84(2H, m), 
8.U1(1!1, d, J~8.0, 1.2llz), 8.34(11!, d, J~d.4, 1.6llz), 
8.96(1H, d, J=7.6, l.6lfa), 9.0Z(:lH, cl, J=4.4, 2.01-fa), 
13.61(1H, brs) 

nx. DATA 

10 

15 

20 

25 

30 

30 

TABLE l-cm1tinucd 

Rex. D/\T/\ 

N.\1R (CDC13) 6: 1.47(CJH, s), 2.60-2.80(2H, m), 3.15-3.55 

(4H, ni), :J.78(2H, s), 4.:J<i(1H, hrs), 4.:l2-4.94(1H, 111), 5.18 

(2H, s), 6.CJ2-6.99(2H, m), 7.00-7.13(5H, m), 7.25-7 .38 

(6II, m), 7.42-7.48(2II, m), 10.34(1ll, brs) 

N.\1R (CDC\3) b: 2.56-2.94(6H, 111), 3.40-3.65(2H, m), 

3.80(1H, brs), 3.95(1H, cl, 13.61-lz), 4.62(11-1, dd, J~rn.o, 3.21-lz), 

6.57-6.66(2H, m), 6.87-6.98(2H, m), 7.20-7.37(1JH, m) 

N.\1R (CDC!,) 6: 2.40(3H, s), 2.54-3.00(6H, m), 3.57(1H, 

<l, .T=1J.6H,,), :J.88(2H, s), J.95(1H, <l, .T~1J.6H,.), 4.o2(1H, 

dd, 1~10.4, 3.61-lzl, 7.00-7.75(16H, m), 8.44(1H, d, r~4.4clz), 

9.66(1H, brs) 

9 N.\1R (CDc:t,) 6: 2.58-2.65(1H, 111), 2.75-3.00(SH, m), 

3.59(1H, d, J~13.2Hz), 3.95(11-l, cl, J~l3.21-lz), 5.U1(1H, dd, 

J=lll.O, J.2H,J, 6.n-7.ll3(1H, m), 7.l2-7.35(9cl, mJ, 

7.48-7.56("1 H, in), 8.04.-8.B(ZH, m) 

lO NYIR (CDC\3) 6: 3.70(2H, s), 3.88(2H, s), 7.23-7.32 

(4II, m), 7.54-7.62(211, m), 7.71(111, dt, J~7.6, 1.6Ilz), 

8.63(1H, d), J0.04(1H, brs) 

1·1 NYIR (CDCl 3) ~: 2.26(:JH, s), 2.19(:JH, s), 2.57(2H, L, 

J~7.2Hz), 2.72(2H, t, J~7.2Hz), 3.T2(2H, s), 6.95(1H, s), 

7.0l(:!H, s), 7.1:!(2H, d, J~8.8Hz), 7.51(2H, d, J~S.8Hz), 

10. 17(1H, s) 

12 N.\1R 6: 2.32(3H, s), 2.41(3H, s), 2.90-3.!9(6H, m), 

3.75(2H, s), 4.Cll(ZH, s), 4.89(JH, de, .T=7.6, 3.2Hz), 

6.99-7.Tl(HiH, m), 10.26(1H, s) 

TABLU 2 

mp: 223--:025' c:., NMR 6: 2.95-3.28(6cl, m), 4.98-5.CJ7(JH, m), 7.23-7.44(6cl, m), 7.65-7. 75(LH, m), 7.88(2H, d, J~ 
8.41-lz), 8.05-d.22(21-1, 8.75(1H, d, J~'-.4Hz), 8.97(11-l, brs), 9.43(1H, brs), 1U.65(1H, brs) 
mp: 263--:065' C., NMR 2.92-3.10(3H, m), '.i.:l3-3.27(3H, m), 5.00(:tH, dd, J=:L0.8, 2.8Hi), 7.24-7.44(8H, m), 
7.74-7.81(3H, m), 8.57(1H, d, J=8.0!-lz), 8.81-8.96(2H, m), 9.2G-CJ.30(2H, m), 10.7J(1H, brs) 
mp: 145-147' C., NMR 6: 2.9+-3.10(3H, tn), 3.1+-3.30(3H, m), 4.97-5.0S(!H, m), 7.27-7.46(7H, m), 7.77-7.90(4 
H, m), 8.30(1cl, dd, J~S.4, l.6Hz), 8.60-8.7.l(ZH, m), 8.89(.IH, brn), 9.lCl-9.30(2H, m), .l3.12(1H, bis) 
mp: 246--'248' C. (dee), NMR b: 2.92-3.09(3II, m), 3.11-3.26(3II, m), 5.Cl(HI, dcl, J~l0.4, 2.S!Iz), 7.24(2II, d, J~ 
8.4Hz), 7.29-7.47(6H, m), 7.56-7.75(4H, m), 7.85(1H, d, .T~S.CJHz), 8.1:!(1H, t, .T~7.6Hz), 8.73(1H, d, .T~4.4Hz;, 8.92 
(1H, urn), 9.J2(1H, urn), 10.69(11-1, uis) 
tnp: 228--:233'' C:. (dee), NMR 6: 2.88-3.09(3H, tn), 3.10-3.24(3H, m), 4.30(ZH, s), 4.93-5.0l(lH, m), 6.l9(1H, d, J= 
3.6Hz), 7.rn-7.27(2H, m), 7.28-7.53(71-1, m), 7.57-7.62(21-1, m), 7.97(1H, d, J~7.6Hz), 8.U8(1H, d, J=8.0Hz), o.83(1H, 
hrs), 9."11 (IH, bs), I0.57(1H, hrs) 
mp: 16:1-:162' C., NMR 6: 2.86-3.24(6H, m], 4.2492H, s), 4.97(lH, dd, J~9.6, 2.SHz), 7.16-7.23(2H, 
(511, m), 7.55(1II, s). 7.61(2II, d, J~8.4[Jz), 7.85(1!!. s), 8.27(1II, d, J~2.4Ilz), 8.97(1II, brs), 9.47(rn, 
hrs) 
NMR 6: 2.70(3H, s), 2.86-3.27(6H, m.J, 3.85(2H, s), 5.00-5.05(1H, m), 7.18-7.60(10H, m), 10.43(1H, s) 

7.27-7.44 
10.94(1[!, 

mp: 203--'.:07' C:., NMR 6: 2.92-3.08(3H, m), 3.l0-3.22(3H, m), 4.28(2H, s), 5.o:L(lH, cl, J~7.8tL>), 6.2l(lH, brn), 
7.22(2H, c, J=8.3Hz), 7.25-7.63(4H, m): 8.93(Jf{ brs): 9.38(1H, brs), 10.86(1H, s) 
mp: 259--'261' C., NMR 6: 2.90-3.liJ(JII, m), 3.10-3.25(311, m), 4.15(211, s), 4.97(1!1, d, J~1D.8Ilz), 6.20(1II, d, J~ 
3.9Hz), 7.2l(sH, 3, .r~8.8Hz), 7.30-7.41(5H, m), 7.57(2H, d, .r~8.8Hz), 8.85(lH, brs), 9.l4(lH, brs), 10.58(1H, s) 

1!J mp: 210--'213' C., NMR 6: 2.86-3.IJ8(3H, m), 3.12-3.22(3H, m), 3.73(21-1, s), 4.91-4.98(1H, m), 6.19(11-1, d, J"3.9!-lz), 
7.21(2H, J~8.3th), 7.29-7.42(5H, 111,1, 7.54(a!,d, J~8.3H,), 8.78(!H, brs), 8 99(!H, Im), 10.35(1H, s), 13.21(1H, 
brs), 

11 NMR b: 2.90-3.25(ffl, m), 4.95-5.04(1H, m), 7.'.23-7.44(7H, m), 7.67-7.75(2H, u1), 8.15(1 
brs) 

12 mp: 244-:;46'" C., NMR 2.90-3.0S(JH, m~1, 3.10-3.20(JH, m), 3.67(2H~ s\ 5.D0(1H, dd~ 1=24, 10.02Hz), 7.192H, 
d, .T~8.3llz), 7.28-7.42(51I, m), 7.57(21I, d, J~8.31Iz), 8.9CJ(:Lll, 9.31(lll, s), 10.31(UI, s) 

13 mp: 205--'208' C:., NMR 6: 1.27(31-1, l, J=7.1Ht.), 2.88-3.U8(3H, 3.12-3.22(31-1, rn), 3.86(2H, s), 4.27(21-1, 4, J=7.1 
H,), 4.96(LH, d, J=8.3H,), 6.2ll(lH, H), 7.19(2H, d, J=8.3H,), 7.30-7.42(5H, m), 7.57(2H, <l, J=8.3H,), 8.81(1H, s), 
9.10(1H, s), 10.33(1H, s), 12.53(1H, s) 
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TABLE 2-continucd 

Ex. DATA 

14 mp: 160-173° C., NMll o: 2.88-J.22(6H, m), 3.66(2H, s), 4.08(1H, <ld, 1=2.0, 1J.1Hz), 6.72(1H, 
8.JH,.J, 7.2.>-7.42(8H, rn), 7.59(2ff <l, .T=R .. 1H,.), 7.72-7.78(1H, -r1), 8.85(1H, s), 9.18(1H, brs), 
(lH,s) 

15 mp: 248-251° C., NMR o: 2.90-3.08(3H, 111), 3.09-3.2l(3H, m), 3.88(2H, s), 5.02(lH, dcl, .f=lCl.CI, 2.4Hz), 6.2Cl(JH, 
brs), 7.16-7.22(2H, m), 7.28-7.45(7H, m), 7.57-7.63(2H, m), 7.84(1H, t, I=7.2Hz), 8.95(1H, brs), 9.4C1(1H, brs), 10.48 
(111, ors) 

16 mp: 237-238° C., NMR b: 2.87-3.24(6H, m), J.77(2H, s), 4.93-5.0J(!H, m), 5.32(2H, s), 6.20(1H, d, .!=4.0HzJ, 6.73 
(lH, d, J=8.0Hz), 6.99(1H, d, J=7.2Hz), 7.16-7.22(2H, m), 7.25-7.46(10H, m), 7.57-7.63(2H, s), 7.67(1H, dd, J=8.4, 
7.2Hz'i, 8.87(1H, brs), 9.24(1H, brs\ J0.30(1H, brs) 

17 mp: 190-193" C., NM!l 6: 1.68(3H, m), 2.91J-3.JIJ(3H, m), 3.1U-:J.21J(3H, m), 4.32(2H, s), 4.67(1H, s), 4.83(2H, 
4.94(1H, s), 4.99(1H, d, J=8.:JH,), 6.2 .. l(lH, brs), 7.2.1(2H, d, J=8.7H,), 7.24-7.42(5H, m), 7.56(2H, d, J=8.8H,), 
(2H, d, J=1.9tlz), 7.71(1H, d, J=l.9tlz), 8.89(lH, brn), 9.30(lH, bfo), 10.92(1H, s) 

18 mp: 139-141° C ... NMR 6: 3.01(3H, brs), 3.15(3H, brs), 3.CJ2(2H, s), 5.05(1H, d, J=10.3Hz), 5.44(2H, s), 6.1CJ(1H, brs), 
7.19(2H, d, J=8.3Hz), 7.31-7.47(10H, m), 7.60(2H, d, J=8.3Hz), 7.66(HL s), 9.05(1H, brs), 9.35(1H, s), 9.60(1H, 
bro), 10.76(1II, s) 

19 mp: 140-143° C., NMR 6: 2.99-3.09(3H, m), J.16(3H, bto), 3.95(2H, s), 5.06(1H, d, J=10.4Hz), 5.57(2H, s), 6.19(1H, 
bts), 7.:19(2H, cl, .T=8.6Hz), 7.29-7.35(:1H, m), 7.37-7.48(8H, m), 7.55-7.57(:1H, m), 7.6:1(2H, cl, .T=8.fHz), 9.0'l(:IH, 
brs), c:.3J(1H, cl, I=1.5Hz), 9.65(JH, bs), 10.79(1H, s) 

20 mp: 140-143° C., NMH.. 0: 3.U1-3.09(3Hi m)i 3.16(3Hi brs)i 3.93(2Hi s), 5.06(1H, cl, J=10.3Hz)~ 5.47(2Hi s\ 6.15 
(JH, bs), 7.19(2H, d, J~8.6Hz), 7.29-7.33(1H, m), 7.38-7.46(7H, m), 7.61(2H, d, J~8.6Hz), 7.63(1H, s), 7.70(1H, s), 9.08 
(lH, br,), '.J.38(1H, s), 9.63(1H, brr1), 10.78(1H, ci) 

2l mp: l4l-l46° C., NMR 6: 2.96-3 . ..4 (3H, m), 3.l5(3el, bts), 3.,:l(2H, s), 5.04(HI, d, kl0.3Hz), 5.45(2H, 6.22 
(111, rm), 7.19(2!1, d, J=8.6llz), 7.29-7.42(6!!, m), 7.50(3!1, s), 7.59(2Il, d, J=8.6Ilz), 7.65(1ll, s), .02(111, 9.32 
(lH, d, J=J.5flz), 9.55(1H, brs), 10.73(1H, s) 

22 mp. 230-235° C., NMR 6: 2.59-3.: .. 0(JH, m), 3.10-3.ZS(JH, u1), 4.47(2H, s), 5.0:l(1H, <ld, J=l0.3, 2.4lfa), 5.45(2H, 
s), 6.2:l(1H, brs), 7.16-7.22(4H, m), 7.28-7.50(7!!, m), 7.54(2H, d, J=8.3Hz), 7.68(2H, dd, J=5,,, :l.9llz), 8.94(111, 
bis), c;.42(1H, bis), 10.98(1H, s) 

23 mP 2'J3-'200° C., NM!l 6: 2.01J-3.!U(3H, m), 3.11J-3.2U(3H, m), 4.41-4.48(2H, m), 4.05-5.IJ5(1H, m), 5.4b(2H, s), 
f1.21 (1 H, hrs), 7.211(2H, cl, J=8.6Hz), 7.30-7.42(6H, m), 7.50-7.54(2H, m), 7.711(2!1, s), 8.92(1 H, hrs), 9 .. )9(1 H, hrs), 
10.88-10.95(:lH, m) 

24 mp: 221-223° C., NMR 6: 2.90-3.08(3H, 111), 3.10-3.22(3H,m), 4.04(2H, s), 4.97(1H, d, J=9.1Hz), S.44(2H, s), 6.2CJ 
(JH, bs), 7.20(2H, d, J=8.1flz), 7.30-7.41(9H, m), 7.49(2H, d, 1=8.6flz), 7.55(2H, d, J=8.6flz), 8.83(1H, brs), 9.16 
(lll, bs), 10.76(lll, s) 

25 mp: 222-225° C., NMR 6: '2.60-3.05(3H, m), J.10-3.20(3H, ut), 4.43(2H, s), 5.01(1H, d, J=7 GHz), 5.44(2H, s), 6.21 
(lH, l:ts), 7.15-7.23(4H, m), 7.26-?.46(5H, m), 7.51(2H, d, J=8.8Hz), 7.65-7.72(4H, m), 8.94(lH, brs), 9.41(lH, brs), 
10.93(1H, s), 14.72(1H, brs) 

26 mp: 197-203° C., NM!l 6: 2.81J-3.~IJ(3H, m), 3.11J-3.25(3H, m), 4.44(2H, ,), 4.99(1H, <l, J~8.IJHz), 5.61(2H, s), 6.21 
(IH, bs), 7.17(2H, d, J=8.fiHz), 7 . .111-7.42(5H, m), 7.48(2H, cl, J=8.5Hz), 7.54(2H, d, J=8.i1Hz), 7.711(2H, d, .!=8.Hlz), 
7.72-7.77(2H, m), 8.90(lH, bts), 9.34(1H, bts), 10.90(1H, s) 

27 mp: 208-2..14° C., NMR fr 2.90-3.c0(3H, 111), 3.Hl-3.22(3el, m), 4.44(2.H, ,), 4.97(1H, cl, J~9 7Hz), 5.62(2el, s), 6.2CI 
(!H, bs), 7.16(2H, d, J=8.0flz), 7.30-7.55(10H, m), 7.70-7.'14(6H, m), 8.82(1H, brs), 'i.14(1H, brs), J0.76(1H, s) 

28 mp: 219-223° C., NMR &: 2.11(311, s), 2.92-3.iJ8(3Hi m), 3.10-3.20(3IIi m), 4.43(2II, s)i 5.02(1II, ddi J=10.2i 2.4 
H,), 5.51(2H, s), 6.22(HT, b1·s), ?.14-7 .. l4(7H, m), 7.36-7.42(4H, m), 7.48-7.S:J(JH, m), 8.95(1H, b1·s), 9.4.1(1H, brs), 10.94 
(lH, s), 14.61(1H, brn) 

29 mp: 204-207° C., NMR 6: 2.24(3H, s), 2.80-3.10(3H, m), 3.10-3.50(3H, m), 4.43(2H, s), 5.01(1H, dd, J=10.3, 2.Sflz), 
5.39(2!!, s), 6.21(1ll, 7.17-7.24(2!!, m), 7.47(211, <ld, 1=8.d, 5.4llz), 7.552ll, d, J=8.Jllz), 
8.94(1II, bis), 9.40(1II, 11.00(111, s), 14.70(1II, brs) 

30 mp: 225-228° C., NMR 6: 2.90-3.07(3H, m), 3.10-3.23(3H, m), 4.28(2H, s), 4.97(1H, <l, J=10.3tfa), 5.68(2H, s), 
6.20(1H, cl, .T=3.4Hz), 7.l6-7.23(4H, m), 7.30-7.46(7H, m), 7.53(2H, cl, .T=8.8Hz), 8.82(lH, brs), 9.ll(lH, brs), lCJ.63(..iH, 
s) 

31 mp: 232-235° C., NMR 6: 2.90-3._0(3H,m), 3.10-3.25(3H, m), 4.03(2H, s), 4.98(1H, d, J=l0.3flz), 5.97(2H, s), 
fJ.20(1H, bts), 7.19(2H, cl, .1=8.3!Iz), 7.29-7.42(f1H, m), 7.55(2H, cl, J=8.3Hz), 7.f'7-7.77(2cl, tnJ, 8.87(1H, brs), 9.22(1H, 
bts), 10.49(1H, s), 14.61(1H, brs) 

32 mp: 233-235" C., NMR 6: 2.09-3.~0(3H, 111), 3.10-3.25(3H, m), 4.01(2H, s), 4.98(1H, cl, J~J0.3flz), 5.91(2H, s), 
6.19(1H, brs), 7.17-7.48(11H, m), ?.55(2H, d, J=8.3flz), 8.85(1H, brs), 9.18(1H, brs), 10.47(1H, s) 

:n mp: 240-242" C., NMR i\: 2.90-..l."0(.JH, m), .l.111-'.l.25(:1H, m), 4.'.12(2H, s), 4.98(1H, dt, .!='111.3, 3.4H,), 5.72(2H, 
s), 6.20(1H, d, J=3.9lfa), 7.20(2H, d, J=8.3tfa), 7.30-7.40(6H, m), 7.51(2H, d, J=8.8H,), 7.62(1H, cl, J=8.3H,), 7.67 
(lH, cl, .T=2.0Hz), 8.86(1H, bt5), 9.:17(lH, bts), :l0.67(lH, s) 

34 mp: 221-224° C., NMR il: 2.90-3.07(3H, m), 3.10-3.20(3H. m), 4.05(2H, s), 5.00(2H, dd, J=2.7, 10.2flz), 7.21(2H, 
d, J=8.6Ilz), 7.29-7.42(5II,m\ 7.58(2II, d, J=8.6Ilz), 8.83(lll, s), 8.9~(lll, brs), 9.32(1II, brs), 10.62(1II, s) 

35 mp: 222-224° C., NMR 6: 2.89-3.07(3H, 111), J.12-J.21(3H, ut), 3.84(2H, s), 4.33(2H. s), 4.98(1H, dcl, J=2.4, 10.2 
Hz), 7.20(2H, d, J=8.3Hz), 7.22-7.42(10H, m), 7.58(2H, d, J=8.3Hz), 8.87(:lH, brs), 9.22(:lH, brs), 10.44(1H, s) 

36 mp: 242-24'>0 C:., NMR fr 2.11 (.lH, s), 2.99-'.\.rl6(:1H, m), .1.rlCJ-.1.21 (.lH, m), :1.68(2H, s), 5.0rl( IH, d<l, .T~2. I, I rl.2Hz), 
6.U2(1H, br,), 6.98(1H, s), 7.18(2H, d, l=8.1Hz), 7.28-7.42(5H, m), 7.58(2H, d, 1=8.Hlz), 8.d9(1H, brs), 9.3U(1H, 
brs), 10.25(1H, s), 12.!0(JH, s) 

37 mp: 252-256° C, NMR 6: 2.89(3H, :,;), 2.9l-3.07(JH, m), 3.l:l-3.21(3H, m), 3.65(2.H, i::), 4.95-5.02(:,H, m): 6.20 
(!H, hs), 6.58(rn, s), 7.2C1(2H, <l, J-8.6Hz), 7.28-7.42(5H, m), 7.57(2H, d, J-8.6Hz), 8.87(1H, brs), ').24(lH, brn), lCl.3(! 
(!H, 12.56(1H, s) 

38 mp: C. (dee.), :-!MR 6: 2.88-3.22(6II,m), J.73(2II, s), J.65(2II, s), 5.00(1II, 
7.12(1H, s), 7.18(2H, d, .T=8.8H,), 7.28-7.42(5H, 111), 7.59(2H, d, .T=8 8H,), 8 .. l9(4H, 
l0.41(:l!I, s), 12.6CJ(:l!I, s) 

J-2.0, 10.0llz), 6.20(1II, 
R.91(1H, hrs), 9 .. l2(1H, 

39 mp: 177-181° c., :-!MR 6: 2.90-3.JO(JH, m), 3.10-3.25(3H, m), 3.67(2H, s), 5.00(JH, cld, Jl=!O.O, 2.0rlz), 6.68 
(!H, s), b.07(1H, t, 1=7.2tlz), 7.19(2H, d, 1=8.4tlz), 7.27-7.42(9H, m), 7.59(2H, d, J=d.Utlz), 8.91J(1H, brs), 9.29(1H, brs). 
10.29(lll, s), J0.54(lll, brs) 

40 mp: 237-243° c., NMR b: 2.90-3.06(3H, 111), J.06-J.20(3H, m), 4.45('2H, s), 5.01(1H, <ld, J=7.8, '2.Lrn,), 5.70(2H, s), 
6.21(1H, lm), 7.14(2H, cl, .T=8.8HzJ, 7.29-7.42(5H, m), 7.46(2H, cl, .T=8.8Hz), 7.54(2H, d, .T=8.8Hz), 7.77(2H, ck!, .T=:l4.4, 
2.0flz), 8.13(2H, d, J=8.4flz), 8.94(1H, brs), 9.41(1H, brs), 10.95(1H, s) 
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41 mp: 151-150° C., NMll o: 2.90-J.~O(JH, m), 3.10-J.20(3H, m), 3.76(2H, 5.02(1H, dd, l=IU.2, 2.7Hz), 6.70(1H, 
K), 7.20(2H, <l, .T=8.8H,.), 7.25-7.40(5H, rn), 7.59(2H, <l, .T=8.8H,), ,,,96(1 H, 9.21 (1 H, fHs), 9.43(1 H, hrK), 10.58 
(lH,s) 

42 mp: 205-209° C., NMR il: 2.90-3.08(3H, 111), 3.l3-3.23(3H, 4.92-4.97(lH, m), 6.20(JH, brs), 7.J9-7.42(LCIH, 111), 
7.71(2H, d, J=8.8Hz), 8.76(1H, brs), o.92(1H, brs), 9.65(1H, 

43 NMR 6: 2.2U(3!1, s), 2.9U-3.07(J!L rr.), 3.10-3.2U(Jll, m), 3.74(2!!, s), 5.UO(lll, dd, 1=2.5, 10.Jllz), 7.20(2!1, d, 1=8.8 
Hz), 7.28-7.42(5H, tnJ, 7.59(2H, cl, .T=8.8Hz), 8.91(1H, bts), 9.13(1H, bts), 9.33(1H, brs), 10.58(1H, >) 

44 NMR b: 1.48(6H, s), 2.86-3.22(6Rm ), 4.90-4.96(1H, m), 6.:l9(1H, brs), 6.40(1H, brs), 7.:l7(2H, c., J=8.8Hz), 7.27-
7.41(5H, m), 7.56(2H, d, J=8.8flz), 8.74(1H, brs), 8.90(1H, brs), 9.53(1H, brs) 

45 NMR 6: 1.68-2.12(4H,m), 2.43-2.59(2H, m), 2.91-3.U7(3H, m), 3.11-3.20(3H, m), 3.76-3.81(1H, m), 5.0U(!H, d, l= 
2.5, 'IO . .lHz), 6.20(1H, hrn), 7.W2H, d, .1=8 . .lHz), 7.27-7.42(5H, m), 7.60(1H, d, .1=8.JHz), R.90(1H, h"), 9 .. l3(1H, 
bts), :l0.43(1H, s) 

46 NMR o: 2.88-3.24(6H, m), 3.83(2H, s), 4.95-5.04(JH, m), 6.J9(1H, brs), 7.16-7.22(2H, m), 7.26-7.45(6H. m), 7.55-
7.63(2H, m), 7.87(1H, sJ, 8.04(1H, d, 1=3.6Hz), 8.91(1H, brs), 9.32(1H, brsJ, 10.42(1H, brs) 

47 MS (m.lz): 456[(M+!D"], N:v!R 6: 2.84-3.19(6II, m), 4.03(211, s), 4.8"-4.97(111, m), 5.43(2II, s), 6.1'.2(2II, s), 7.20 
(2H, cl, .T=8.3Hz), 7.25-741(11H; m), 7.5J(2H, d, J=8.3Hz), 7.9C(lH, s), 10.38(1H, s) 

48 NMR o: 2.88-3.18(6H, m), 3.6'1(2H, s), 4.87-4.95(1H, m), 5.36(2H, s), 6.15-6.21(1H, m), 7.:18(2H, cl, .T=8.3Hz), 7.27-
7.41(11H, m), 7.54(2H, cl, J=8.3Hz;, S.57(1H, s), 8.72(1H, brs), 8.82(1H, brs), 10.20(1H, s) 

49 NMR 6: 2.88-3.07(3H, m), 3.11-3.21(3H, m), 3.67(2H, s), 4.93-4.99(1H, m), 5.53(2H, s), 6.20(1H, <l, 1=3.%lz), 7.00 
(JH, s), 7.13(2H, d, J=7.3Hz), 7.18(2H, d, J=8.3Hz), 7.24-7.42(8H, m), 7.49(2H, d, J=8.3Hz), 8.82(1H, brs), 9.11(1H, 
btr,), :l0.35(1H, r,) 

50 NMR o: l.76-l.87(2H, m), 2.18-2.26(2H, m), 2.8Cl-3.22(8H, m), 4.39-4.47(lH, m), 4.95-5.C17(1H, m), 7.l5-7.22(2H, 
m), 7.27-7.43(511, m), 7.54-7.63(211, m), 7.74-7.82(1II, m), 8.27(1II, d, J=7.2llz), 8.67(1II, d, J=4.8!Iz), 8.97(1ll, brn), 
9.47(1H, brs), 10.74(1H, brs) 

51 NMR 6: 2.90-3.l0(3H, m), 3.10-3.20(3H, 1tt), 4.18(2H, s), 4.96(1H, cl, .1=8.0tfa), 6.20(:lH, urn), 7.:.8(2H, <l, J=8.6tfa), 
7.20-7.60(:!2H, m), 7.84(rn, s), 7.97(lH, s), 8.83(1H, brs), 9.l7(1H, brs), lCi.55(HI, s) 

52 NMR o: 1.14(6H, d, J=12.9flz), 2.E3(1H, sep, J=12.9flz), 2.CJ0-~.22(6H, m), 4.38(2H, s), 4.97(1H, d, J=4.1flz), 5.39 
(2H, s), 6.2U(1H, brs), 7.07-7.42'.lOH, m), 7.52(2H, d, 1=8.8tlz), 7.6 7(2H, ct, 1=3.%Iz), 8.84(1H, brs), ~.17(1H, brs), 
'111.76('1 H, s) 

53 NMR 6: l.14(6H, d, .T=:l2.9Hz), U3(1H, sep, J=l2.9Hz), 2.90-3.22(6H,m), 4.38(2H, s), 4.97(1H, <l, .1=4.:ltfa), 5.39 
(2H, s), 6.2C1(1H, brs), 7.07-7.42:10H, m), 7.52(2H, cl, .T=8.8Hz), 7.67(2H, cl, .T=3.9Hz), 8.84(:1H, brs), 9.17(1H, brs), 
10.76(1H, s) 

54 NMR 6: 2.95-3.D2(3II, m), 3.!S(JII, brs), 4.44(2II, s), 5.10(111, dd, J=10.3, 2.SI!z), 5.58(211, s), 6.21(1II, brs), 7.19 
(2H, cl, .T=8.6Hz), 7.27-742(6H, tn), 7.51(2H, cl, J=8.6Hz), 7.58-7.GO(:LH, nt), 7.69(1H, d, J=2.4Hz), 7.72(1H, d, J=2.0Hz), 
7.75(1H, ct, .T=2.0Hz), 8.96(1H, bts), S.44(1H, bts), l0.91(1H, s) 

55 NMR o: 2.94-3.04(3H, m), 3.15(3H, brs), 3.94(2H, s), 5.01(1H, cl, J=10.3flz), 5.3J(2H, s), 6.21(1H, d, 1=3.CJflz), 7.01 
(!H, s), 7.17-7.41(12H, m), 7.54(2H, d, 1=8.3tlz), 8.98(1H, brs), 9.35(1H, brs), 11J.55(1H, s) 

56 NMR h: 2.95-:J.i15(.lH, m), .l.15(:JH, hrs), 4.44(2H, s), 5.0l(IH, dd, .!=10.:J, 2.5Hz), 551(2H, s), 6.211(1H, hrs), 7.19 
(3H, d, .T=8.6tfa), 7.26-7.42(7H, m), 7.50-7.54(3H, 111), 7.58(:!H, d, .1=2.0Hz), 7.73(:!H, d, .1=2.0Hz), 8.95(rn, brn), 9.43 
(lH, bs), J0.98(! H, s) 

57 NMR &: 2.92-3.05(3H, m), 3.15(3H, brs), 4.43(2H, s), 5.01(1H, dd, 1=10.2, 2.6flz), 5.65(2H, s), 7.20(2H, d, J=8.4flz), 
7.29-7.48(5II, m), 7.50-7.53(3II, rr.), 7.70(111, cl, J=2.0llz), 7.78(111, cl, J=2.0llz), 7.85(111, cit, 1=8.0, 2.Dllz), 8.49 
(1H, cl, .T=8.0Hz), 8.94(1 H, Im), 9.L2(1H, bio), 10.8fi(1 H, s) 

58 mp: 150-152° C., NMR 6: 2.88-3.07(3H, 111), 3.08(3H, m), 3,,!5(2H, s), 5.00(lH, dd, J~2.8, 10.C!Hz), 6.2l(1H, r,), 
6.82(1H, d, J=7.6flz), 6.91(1H, d, J=8.0flz), 7.J 7-7.23(2H, m), 7.28-7.43(5H, m), 7.55-7.62(2H, m), 7.82-8.04(3H, m), 
8.00(1!!, brs), 0.31(1!!, brn), 10.67(1!1, brs), 14.07(1!!, brs) 

59 NMR b: 2.90-3.25(611, m), 4.95-5.J4(1II, m), 5.20(1II, s), 6.22(111, bJ"S), 6.78(111, s), 7.17-7.24(211, m), 7.27-7.44 
(SH, m), 7.67-7.75(2H, m), 8.50-9.:!0(JH, br), 9.45(HI, br), l0.22(:!H, brn) 

60 mp: 214-216° C., NMR 6: 2.86-3.24(6H, 111), 3.65(2H, s), 4.98(1H, drl, .f=2.8, l0.4Hz), 6.18(1H, d, J=6.8Hz), 6.28 
(!H, d, J=8.8flz), 7.16-7.22(2H, m), 7.28-7.45(6H,mJ, 7.53-7.59(2H, s), 8.85(1H, brs), 9.18(1H, brs), 10.36(1H, brs) 

61 mp: 180-182° C., NMR 6: 0.87(6H, d, J=6.8flz), 2.05-2.15(1H, m:, 2.59-3.lO(JH, m), J.10-J.2J(JH, m), 4.03(2H, 
d, .1=7.8Hz), 4.41(2cl, s), 5.1!1(1H, d, J=8.3Hz), C1.2ll(JH, bts), 7.21(2H, cl, J=8.JHz), 7.29-7.4Z(';H, m), 7.fi0(2H, cl, .I= 
8.8Hzl, 7.69(1H, d, J=l.9Hz), 7.75(1H, d, .1=2.0Hz) 

62 mp: 226-228" C., NMR 6: 2.87-3.23(6H, 111), 4.45(2H, s), 5.02(1H, dd, J=2.4, 10.0flz), 5.55(2H, s), 6.21(JH, 
7.16-7.46(11H, m), 7.49-7.55(2H, m), 7.66(1H, d, J=2.0flz), 7.71(1H, d, 1=2.0Hz), 8.95(1H, brs), 9.44(1H, brs), 
( IH, bs), 14.82(1H, bes) 

63 mp 224-225° C., NMR 6: 2.90-3.0S(JH, 111), 3.05-3.25(3H, m), 4.46(2H, s), 5.01(1H, <l, J=8 OHz), 5.50(2H, s), 6.21 
(!H, hs), 7.14-7.SCJ(:llH, m), 7.54(2H, d, J=8.8Hz), 7.7Cl-7.73(2H, m), 8.93(:1H, brs), 9.39(1H, brs), 10.95(1H, s) 

64 mp: 205-208° C., NMR il: 2.90-3.06(3H, m), 3.10-3.21(3H. m), 4.41(2H, s), 4.99(1H, d, J=8.3Hz), 5.51(2H, s), 6.21 
(lll, s), 7.06-7.12(lll, m), 7.20(2II;d, J=8.3Ilz), 7.28-7.42(611,m), 7.69(2II, dd, .1=2.0, 8.Jllz), 8.87(HI, s), 9.26(111, 
s), 10.81(1H, s) 

65 mp: 211-216° C:., NMR 6: 3.00(3H, brs), 3.15(3H, brs), 4.44(ZH, s), 5.0S(:ltl, dd, .T=10.2, :l.9Hz), 5.58(2H, s), 6.22 
(1 H, hs), 7.14-7.22(4H, m), 7.29-7.32( I f.T, m), 7.37-7.42(4H, m), 7.47-7.54(3f.T, m), 7.60( I f.T, s), 7.f9(1 H, ct, .f= 1.9Hz), 
9.U2(1H, brs), 9.55(1H, brs), l0.97(1H, s) 

66 mp: 199-201" C., NMR 6: 2.87-3.23(6H, m), 4.45(2H, s), 4.95-5.04(1H, 111), 5.51(2H, s), 6.20(1H, bis), 7.10-7.43 
(lOH, 111), 7.49-7.55(2H, 111), 7.7l(:lH, d, .1=2.0H;), 7.74(:rn, d, J~2.0Hz), 8.89(:rn, brn), 9.30(:lH, bTs), :I0.90(1H, lm), 
l4.73(1H, brn) 

67 mp: 131-135° C., NMR 6: 3.00(3H, brs), 3.16(3H, brs), 4.49(2H, s), 5.04(1H, d, J=10.0flz), 5.56(2H, s), 6.23(1H, 
bis), 7.20(211, d, J-8.2Ilz), 7.23-7.34(411, m), 7.37-7.42(411,m), 7.53(211, d, J-8.2Ilz), 7.72(211, s), 9.01(1II, brs), 9.54 
(1H, 11.00(1H, s) 

68 mp: C., NMR 6: Z.90-3.05(3H, m), 3.05-3.ZO(Jc[, m), 4.46(ZH, s), 5.0C1(1H, d, J=8.0H,), 5.47(2Cl, s), 6.Zl 
(!H, bs), 7.20(2H, ct, J=8.0flz), 7.25-7.50(7H, 111), 7.50-7.60(3H, m), 7.70(1H, d, l=l.91-lz), 7.71(1H, d, J=2.0flz), 
8.01(1H, brs), 0.33(1H, brs), l0.93(1H, s) 

69 mp: 213-217° C., NMR 6: 2.90-3.05(311,m), 3.05-J.20(JII,m), L.42(2II, s), 5.D2(1II, dd, 1=10.2, 2.4Ilz), 5.62(211, 
s), ti.21(1H, brs), 7.2ll(2H, cl, J=8.3HzJ, 7.29-7.42(6H, m), 7.49(2H, d, J=8.3Hz), 7.S:l-7.60(1H, m), 7.68-7.73(2H, 111), 
8.95(1H, lm), 9.42(1H, brs), l0.89(:1H, s) 

70 mp: 212-213° C., NMR 6: 2.87-3.23(6H, m), 4.47(2H, s), 5.02(1H, dd, J=2.4, 10.0flz), 5.53(2H, s), 6.21(JH, brs), 
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7.1o-7.23(2H, m), ir.), 7.J6-7.43(4H, m), 7.48-7.55(2H, 111), 7.57-7.67(2H, 111), 7.69-7.74(2H, m), 8.95 
(1H, 9.4.l(1H, h"), hes), 14.86(1H, hrn) 

7l mp: C., NMR il: 2.90-3.05(3H, 111), 3.05-3.20(3H, m), 4.47(2H, s), 4.98-5.01(1H, 111), 5.49(2H, s), 6.21 
(lH, hs), 7.21(2H, cl, .T=8.3Hz), 7.28-7.34(lH, 111), 7.36-7.44(6H,m), 7.53(2H, d, .T=8.8Hz), 7.7l(lH, d, .T=l.9Hz), 7.74 
(!H, d, J=1.9Hz), 8.91(1H, brs), 9.34(1H, brs), 10.97(1H, s) 

72 mp: 19U-193° C., NMR 6: 2.90-3.08(311, m), 3.10-3.21(311,m ), 4.38(211, s), 4.99(111, dd, 1=2.5, 10.2llz), 5.69(211, 
s), 6.20(1H, s), 7.21(2H, d, J=S.rnz), 7.29-7.42(5H, nt), 7.48(2H, d, .T=8.3Hz), 7.70(1H, d, J=1.9Hz), 7.77(1H, s), 8.88 
(lH, s), 9.27(1H, s), 10.84(1H, s) 

73 mp: 233-234° C., NMR 6: 2.90-3.23(6H, m), 4.47(2H, s), 5.02(JH, dd, J=2.4, 10.0Hz), 5.44(2H, s), 6.2l(JH, bis), 
7.12-7.23(3H, m), 7.28-7.34(lH, rr.), 7.36-7.44(5H, m), 7.52-7.58(2H, 111), 7.66-7.73(3H, m), 7.79-7.81(1H, m), 8.96 
(IH, bs), 9.44(1H, h"), 'IO.%(H-T, hrs), ·14.79(1H, hrs) 

74 mp: 180-183° C., NMR i\: 2.67-2.?6(4H, 111), 2.78-2.86(2H, m), 4.00(2H, s), 4.66(1H, dd, .!=8.3, 3.9tfa), 5.39(2H, s), 
5.42(1H, bis), 6.57(JH, d, 1=0.9Hz), c.78(1H, s), 7.03(2H, d, 1=8.3Hz), 7.21-7.26(JH, m), 7.27-7.34(4H, m), 7.46-
7.50(1H, m), 7.52(2H, d, J"8.3flz), 7.56(1H, s), 7.58(JH, s), 8.32(1H, s), 10.32(1H, s) 

75 mp: 210-215° C., NMR i\: 2.91-3.03(311, m), J.15(311, bro), 4.44(2II, s), 5.01(1Il, dd, .!=10.4, 2.611z), 5.53(2II, s), 
ti.21(1H, bts), 7.18(2H, d, .1=8.3Hz), 7.30-7.32(1H, m), 7.37-7.42(4H, m), 7.48(2H, cl, J=7.49(2H, d, I=8.3Hz), 
7.74(1H, cl, .1=2.0Hz), 7.75(1H, cl, .1=2.0Hz), 7.79(2H, cl, .1=8.3Hz), 8.94(1H, bts), 9.39(1H, bt5), :IO.CJ"(H!, s) 

76 mp: 162-165° C., NMR i\: 2.'13-3.05(3H, m), 3.14(3H, brs), 4.47(2H, s), 5.03(1H, dcl, J=10.3, 2.5Hz), 5.62(1H, brs), 
5.89(2H, s), 7.12(2H, cl, J=8.3Hz), 7.30-7.37(1H, m), 7.39-7.43(oH,m), 7.61(2H, d, J"8.8flz), 7.69(1H, I, J=7.5Hz). 
7.75(1H, d, J=1.9flz), 7.83-7.86(2H, m), 7.97(1H, d, J=8.3Hz), 8.44(1H, d, J=8.3flz), 8.99(1H, bJ"s), 9.52(1H, bJ"s), 10.84 
(lH, s) 

77 NMR i\: 2.64-2.74(4H, m), 2.77-2.82(2H, m), 3.93(2H, s), 4.63(lH, dd, J"7.8, 4.Hz), 
!Iz), 7.14(2!I, d, J=8.8!Iz), 7.20-7.24(111, m), 7.28-7.J5(5II, m), 7.43(111, cl, J=7.8!Iz), 
s) 

6.80(2H, cl, .f=6.3 
m), 10.27(111, 

78 NMR 6: 2.63-2.72(4H, m), 2.75-2.81(2H, 1n), 3.79(2H, s), 4.62(1H, ckl, .!=7.8, 4.4fV), 5.30(1H, h"), 5.33(2H, s), 6.68 
(lH, cl, J=i.CIHz), 6.91(H!, cld, J=8.8, 5.9rlz), 7.06(1H, d, J=:UIHz), 7.l2(2r!, d, J=8.8rlz), 7.l9-7.24(2H, m), 7.28-
7.33(4H, m), 7.43(2H, d, J"8.3flz), 7.49(1H, dcl, J=8.3, 2.5flz), 8.32(1H, s), 10.21(1H, s) 

7~ NMR o: 2.88-3.08(3H, m), 3.1U-3.22(3H, m), 4.40(2H, s), 4.~7(1H, d, J=8.3Hz), 5.5b(2H, s), 6.20(1H, s), 7.1~(2H, d, 
1=8.JHz), 7.24(1 rl, cl, J=2.5Hz), VIJ-7.611(9H, m), 7.64('1 H, d, 1=2.IJHz), 7.72('1 H, s), 8.HJ(I H, s), 9.14(1 H, s), HJ.Tl 
(lH, s) 

80 NMR o: 2.9Cl-3.C18(3H, m), 3.1Ci-3.22(3H, m), 4.44(2H, s), 5.02(lH, d, .1=8.8Hz), 5.59(2H, s), 6.21(1H, s), 7.2Ci(2H, d, 
1=8.0Hz), 7.24-7.42(7H, m), 7.50(2H, d, 1=8.Bflz), 7.72(2H, d, 1=6.8Hz), 8.94(1H, s), CJ.42(1H, s), 10.93(1H, s) 

81 NMR 6: 2.87-3.23(611,m), 3.85(JI!, s), 4.30(2I!, s), 4.94-5.01(1II, m), 5.55(2I!, s), 6.17-6.22(1II, 7.14-7.23(2II, 
m), 7.28-7.50(9H, m), 7.57-7.64(2H, m), 7.87-7.93(2H, m), 8.83(1H, bts), 9.10(1H, bts), 10.68(1H, 14.86(1H, 
bts) 

82 NMR i\: 1.30-l.64(6H, m), 2.88-3.22(8H,m), 3.45-3.65(2H, m), 4.39i2H, s), 4.97(JH, d, 1=9.Sflz), 5.50(2H, s), 6.21 
(JH, s), 7.2U(2H, d, J"8.3flz), 7.30-7.42(9H, m), 7.5l(2H, d, J=8.7flz), 7.7l(2H, d, l=7.8flz), 8.81(1H, s), 9.14(1H, s), 
rn.77('1H, s) 

83 mp: 229-232° C., NMR 6: 2.90-3.00(JH, 111), 3.l0-3.l8(3H, m), 5.00(lH, dd, .!=2.8, 10.ltfa), 5.03(2H, s), 6.27(1H, 
t, .1=2.CIHz), 7.2Cl(2fl, cl, .f=8.8flz), 7.2'1-7.42(SH, m), 7.46(HI, d, J=2.4Hz), 7.58(2H, cl, .f=8.8Hz), 7.77(1H, d, J=2.0flz), 
8.'11(1H, s), CJ.32(1H, s), 10.53(1H, s) 

84 mp: 237-240° C., NMR i\: 2.90-3.08(311, m), J.10-3.22(3II, m), 4.96(111, dd, J=2.0, 10.0!Iz), 5.15(2II, s), 7.21(2I!, 
d, .T=8.0Hz), 7.28-7.42(5H, m), 7.Sti(2H, d, .T=8.4fb), 8.03(1H, s), 8.fil(lH, s), 8.82(1H,s), 9.09(1H, s), 1057(1H, s) 

85 mp: 244-248° C., NMR i\: 2.SI0-3.06(3H, 111), 3.10-3.20(3H, m), 5.CIO(lH, cl, .J~7.6Hz), 5.20(2H, s), 6.20(1H, fl), 7.2Cl-
7.50(11H, m), 7.59(2H, d, J=7.2flz;, t.94(3H, s), 9.36(1H, s), 10.95(1H, s), J2.92(1H, s) 

86 mp: 223-224" NM!l i\: 2.86-3.22(611, m), 3.49(211, s), 4.9J-5.U3(1!1, m), 6.2U(lll, d, J"4.0!Iz), 7.15-7.43(9ll, m), 
7.55-7.62(2I!, 7.75(111, dt, J=l.G, 8.0!Iz), 8.45-8.53(1II, m), 8.06-9.5iJ(2II, br), 10.35(111, brs) 

87 mp: 236-238° C., NMR ll: 2.86-3.23(6H, m), 3.72(2H, s), 4.91-5.C!2(lH, m), 6.20(1H, d, J=4 Of{,,), 7.15-7.22(2H, m), 
7.27-7.45(6H, m), 7.53-7.62(2H, 11'), 7.73-7.82(1H, 111), 8.40-8.60(2EI, m), 8.84(lH, brs), 9.L6(JH, brs), l0.35-lO.SCI 
(1H, tr) 

88 mp: 195-198° C., NMR i\: 2.86-3.22(6H, m), 3.73(2H, s), 4.93-5.04(JH, m), 6.J5-6.25(JH, br), 7.14-7.22(2H, m), 
7.28-7.43(7H, tn), 7.54-7.63(2cL tr.), 8.47-8.53(2H, tn), 9J17(2H, brs;, 10.SU(Hl, bJ"s) 

89 mp: 202-204··· C:., NMR ll: 2.7l-2.81(2H, 111), 2.88-3.24(8H, m), 3.49(2H, s), 4.93-5.05(1H, 111), 6.20(1H, brd, .!=3.2 
flz), 7.15-7.23(3H, m), 7.26-7.44(6H, m), 7.52-7.60(2H m), 7.69(1H, dt, l=l.6, 7.6flz,l, 8.45-8.51(1H, m), 9.07(2H, 
brs), 10.07(1H, brs) 

90 mp: 220-227" C., NMR i\: 2.80-.l.20(RH, m), 4.31 (2H, s), 4.42(2H, t, .T=8.0Hz), 5.00(IH, cl, .T='l.OHz;, 6.21 ('IH, hro), 
7.20-7.40(:l2H, m), 7.59(2H, J, .T=8.6tfa), 7.65(2H, dd, .1=12.9, C!.9ffaJ, 8.9l(1H, brs), 9.34(1H, brs), 10.98(1H, 

91 mp: 158-165° C., NMR 6: 2.5l-2.78(6H, 111), 3.\16(2H, s), 4.59(1H, t, .T=5.2Hz), 5.2CJ(lH, brs), 7.13-7.32(9H, 
7.50-7.53(4H. m), 10.33(1H, s), 12.3/(lH, brs) 

92 mp: 216-217° C., NMR i\: 2.31(3!1, s), 2.86-3.24(6II, m), 3.89(2!!, s), 4.92-5.07(1Il, m), 6.20(1II,d, J=4.0llzi, 7.12-
7.22(3H, m), 7.28-7.45(5H, m), 7.50-7.64(2H, m), 8.30(1H, cl, .T=4.4Hz), 8.ti0-9.50(2H, br), 10.32(1H, brs) 

93 mp: 236-238° C., NMR 6: 2.86-3.24(6H, 111), 3.95(2H, s), 4.91-5.C!l(lH, m), 5.44(2H, s), 6.l9(:JH, d, J=4.4Hz), 7.l5-
7.22(2H, m), 7. 27-7.4:1(5H, m), 7.52-7.62(2H, m), R.50-K69(1H, n), R.R3( I H, hr), 9.12( I H, hrs), I 0.41 (I H, hrs) 

94 NMR &: 2.9U-3.JU(3H, m), 3.JU-3.20(3H, m), 4.38(2H, s), 4.98(1H, t, l=10.4flz), 5.44(2H, s), 6.2U(JH, d, l=3.2flz), 
7.20(2H, d, J=8.4flz), 7.30-7.45(9H, m), 7.53(2H, d, J=8.8Hz), 7.64(2H, s), 8.85(1H, brs), 9.21(1H; bJ"s), 10.79(1H, s) 

95 NMR 6: 2.31(3H, s), 2.89-3.17(6H, tr.), 3.79(2H, s), 4.98(1H, dl, .1=3.2, 10.4t1'), 7.10-7.4:l12H, 111), 10.32(1H, s) 
96 NMR i\: 2.27(3H, s), 2.8'!-3.17(6fL 11'), 3.79(2H, s), 4.,19(1H, dt, J~3.6, Hl.CIHz), 7.l7-7.50(12H, m), lCl.3J(lH, s) 
97 NMR &: 2.44(3H, s), 2.78-3.20(6H, rr.), 3.80(2H, s), 4.97(1H, dt, J=3.2, 10.4tlz), 7.12-7.66(12H, m), 10.33(1H, s) 
98 NMR 6: 1.06(JII, d, J-6.4Ilz), 2.SC-2.65(2II, m), 2.90-J.15(3II, m), 3.83(2II, s), 4.80-4.94(111, m), 7.rn-7.18(2I!, m), 

7.23-7.45(7H, m), 7.52-7.GO(ZH, n), 7.71-7.8i1(1H, en), 8.41-8.52(1H, n1), 10.25(1H, hrs) 
99 mp: 203-204° C., NMR i\: Ll3(3H, d, .T=6.4Hz), 2.55-2.64(rn, m;, 3.CI0-3.50(4r!, mJ, 3.84(2H, s), 4.92-5.02(lH, m), 

100 

101 

6.20(1H, cl, J=4.0flz), 7.13-7.20(2H, m), 7.24-7.46(7H, m), 7.54-7.6C(2H, m), 7.73-7.80(1H, m), 8.51(1H, bis), 8.67 
(!H, ers), 0.13(1H, brn), 10.31(1H, brs) 
NMR b: 1.06(3II, d, J=6.4llz), 2.5C-2.65(1II, m), 2.57-3.50(4II, m), 3.78(2II, s), 4.77-4.92(1II, m), 5.25(2I!, s), 6.85 
(lH, s), 7.lll-7.55(l5H, m), 10.33(:.H, brs) 
mp: 194-196° C., NMR i\: 2.88-3.25(6H, 111), 3.89(2H, s), 5.2Cl-5.'.26(1H, m), 6.3Cl(lH, s), 7.l 7-7.48(7H, m), 7.54-
7.60(3H, m), 7.81-7.SS(JH, m), 8.54(1H, d, 1=4.0flz), 8.82(1H, s), 9.16(1H, s), J0.35(JH, s) 

PT0_00001140 

Sawai Ex. 1007 
Page 46 of 495



US 6,346,532 Bl 
37 38 

TABLE 2-continucd 

Ex. DA.TA 

102 mrr 214-2:15° C., NMR 6: 2.88-3.25(6H, 111), 3.85(2H, s), 4.96-5.02(1H, m), 6.33(1H, d, J=3 8Hz), 7.l2-7.31(6H, m), 

7.:J9-7.48(2H, rn), 7.58(2H, J, J=8 .. )H,,), 7.74-7.811(1H, m), 8.50(1H, s), 8.82(1H, s), 9.01(1H, s;, 10.311(1H, s) 
103 mp: 223-225° C., NM!l 6: 2.88-3.06(3H, m), 3.10-3.20(3H, m), 3.84(2H, s), 4.94-S.01(1H, m), 6.24(1H, <l, J=4.0Hz), 

7.16-7.30(5H, m), 7.38-7.46(3H, rr.), 7.58(2H, d, J=8.8Hz), 7.76(1H, dt, J=1.6, 7.6Hz), 8.50(1H, d, J=8.8Hz), 8.83 

(lH, s), 9.08(tH, s), LCUl(!H, s) 

104 mp: 208-2]()0 C., NMR 6: 2.88-3.24(6H, 111), 3.99(2H, s), 4.90-5.:lO(lH, m), 6.2C1(1H, d, J=J.6Hz), 7.l5-7.24(2H, m), 

7.28-7.44(C1H, m), 7.53-7.62(2R tr.), 8.50-9.3•J(4H, m), 10.33(1H, hrs) 
1115 mr: 234-2:15" c., NMR i\: 2.94-.l.25(CiH, m), 4.117(2H, s), 4.911-5.nz(rn, m), 6.211(1H, d, .T=411Hz), 7.16-7.2.l(2H, m), 

7.27-7.44(5H,m), 7.53-7.65(4H, m), 7.71-7.78(1H, m), 7.94-8.UU(ZH, m), 8.33(1H, cl, J=8.UHz), 8 5U-9.25(2H, m), 
10.46(1!L brs) 

!06 mp: 221-222° C., NMR b: 2.90-3.25(6H, 111), 3.85(2H, s), 4.92-5.08(1H, m), 6.35(1H, d, J=3.6Hz), 7.14-7.23(2H, m), 

7.23-7.Jl(!H, m), 7.33-7.50(5!-I, tr.), 7.54-7.64(2H, m), 7.76(1H, ct, T=l.6, 7.6Hz), 8.43-8.55(1H, m), 8.80-9.4() 

(2H, l:t), 10.JG(lH, bt's) 
107 mp: 204-205°0 C., :-!MR b: 2.85-3.28(6H, m), 3.85(2H, s), 5.02-5.14(11-1, m), 6.37(11-I, d, J~4.0Hz), 7.14-7.32(3H, m), 

7.3o5-7.+6(2H, m), 7.55-7.64(2H, m), 7.7U-7.86(2H, m), 8.46-8.5o(2H, m), 8.57-8.65(11-1, m), 0.13(2H, brs), 10.37 

(!H, bs) 
108 NMR ii: 2.63-2.67(4H, m), 2.73-2.78(2H, m), 4.07(2H, s), 4.60(1H, dd, J=7.4, 4.9Hz), 5.24(1H, brn), 5.57(2H, s), 7.12-

7.23(7H, m), 7.27-7.31(4H, m), 7.37(3H, d, J~8.3Hz), 7.46(2H, d, J~8.3Hz), 7.60-7.61(:1H, 111), 8.31(lH, s), 10.31 

(1H, R) 

109 NMR ii: 2.26(3II, s), 2.40(3II, s), 2.90-3.17(6II, m), 3. 75(2II, s), 4.99(111, dt, 1=3.2, 6.Sllz), 6.97-7.60(1111, m), 10.35 

(!H, s) 

110 mp: 183-184° C., NMR ii: 1.85-2.05(2H, m), 2.53-2.65(2H, m), 2.83-3.03(3H, m), 3.05-316(1H, m), 3.88(2H, s), 

4.95(1H, d, J=9.6Hz), 6.15(1H, bis), 7.J0-7.18(2H, m), 7.22-7.43(7H, m), 7.50-7.60(2H, m), 7.75(1H, dt, J=l.6, 7.2Hz), 

8.45-8.53(1H, m), 8.9!(2H, brn), 10.29(JH, brs) 
111 mp: 225-226° C., NMR ii: 3JJ2-3.-4(1H, m), 3.18-3.46(3H, m), 3.84(2H, s), 4.22-4.35(2H, m), 4.CJ8-5JJ8(1H, m), 

6.21(1H, d, J=3.GHz)i G.90-6.97(2f{ m), 7.23-7.44(7£-I, m), 7.53-7.62(2£-I, m), 7.7G(1H, dt, J=LG, 7.2Hz), 8.45-8.54 

(!H, m), 8.80-JJ.SO(ZH, br), 10.2?(1H, brs) 
112 NMR ii: 1.21(6H, s), 2.85-3.23(4H, rr.), 3.89(2H, s), 4.90-5.00(lH, m), 6.21(1H, brs), 7.11-7.19(2H, m), 7.28-7.50 

(711, m), 7.53-7.62(211, m), 7.78-7.90(111, m), 8.45-8.60(211, m), ~.U0-9.10(111, br), 10.35(1!!, brs) 

113 mp: 132-133'' C., NMIZ 6: 2.90-J.~O(JH, m), J.13-3.B(JH, m), 4D6(1H, dd, J=2.:i, 10.2Hz), '/.U6-'/.11(1H, m), 

7.21(2H, d_, J=8.7!-Iz), 7.30-7.42(51-L m), 7.47-7.53(3H, m), 7.81-7.87(1H, m), 8.29(1H, d, J~4.SHz), 8.78(1H, s), 9.UIJ 

(!H, s), 9.88(1H, s), 10.51(11-1, s) 

TABLE 3 

Ex. Structure 
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33 
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TABLE 3-ccH1tinuccl 

Ex. Structure 
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The compmrnds sl10wn in Tables 4 aL1d 5 together wlth 
chemical strucmral formulae can be easily manufactured by 
almost lhe same method as mentioned in the above 
Examples or Manufadming Methods or by the melhud Le' 60 

which some modifications known to the persons skilled in 

the art are applied. Incidentally, it1 some cases, there are 
tautomeric, geometric or optical isomers for tlle compounds 
mentioned in Tables 4 and 5, and lhe compounds uf the 
present invention cover ead1 of the isolated isomers of the 
above-mentioned ones or a mixture thereof. 
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TABLE 4 TABLE 4-cmitinucd 
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TABLE 5 

No. R?,~ 

13 H 

14 H 

15 cl 

l6 [[ 

17 H 

18 H 

19 H 
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10 

15 

20 

25 

30 

35 

45 

50 

55 

60 

44 

TABLE 5-continucd 

Ko. 

20 H 

21 Cl 

22 Cl 

What is claimed is: 
l. A compound of formula (1): 

(!) 

in lhe formtda, each uf' the symbols means '"' lcJllow:,: 
ring B is a heteroaryl group which is Lrnsubstituted or 

substituted and is optionally fused with a benzene ring; 
Xis a bcmd, or a lower alkyleue or an alkeuyl<lue, lmtlL of 

which arc unsubstituted or substituted with hydroxy or 
a lower alkyl group, or X is a carbouyl or a group 
represented by -NH-, and wllen Xis a lower alky
lene which is subsLiluLed with a lower alkyl group, a 
carbon atom of the ring B optionally bonds with the 
lower alkyl group so that a ring is formed; 

A is a lower alkylene or a group represented by -lower 
alkylene-0-; 

Rta, R16 are the same or different and each is a hydrogen 
atom or a lower alkyl group; 

R2 is a hydrogen atom or a halogen atom; and 
Z is a group represented by =CH-; or a salt thereof. 
2. The compound of formula (!) or the salt thereof 

according to claim 1, wherein A is methylene, ethylene, or 
65 a group represented by -CII20-. 

3. The compound of formula (I) or the salt thereof 
according to claim 2, wherein the ring B is a heteroaryl 
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group which is substituted with a substituent chosen from a 
halogen atom, lower alkyl, lower ,t!kenyl, lower alkynyL 
hydroxy, sulfanyl, halogeno lower alkyl, lower alkyl-0-, 
lower alkyl-S-, lower alkyl-0-CO-, carboxy, sulfonyl, 
sultlnyl, lower alkyl-SO-, lower alkyl-S02-, lower alkyl
CO-, lower alkyl-C0-0-, carbamoyl, lower alkyl
NH-CO-, di-lower alkyl-N-CO-, nitro, cyano, amino, 
lower alkyl-NH-, di-lower alkyl-N-, aryl-lower alkyl, 
halogeno aryl-lower alkyl, guanidino, lower alkyl-CO
NJ-I, and lower alkyl-S0 2-NH-. 

4. The compouad of formula (I) or the salt thereof 10 
according to claim 3, wherein R2

, R'" and R'b are each a 
hydroge1i atom, and Z is =CH-. 

5. A compound of formula (la): 

(fa) 15 

46 
(R)-4' -[ 2-[ (2-hydroxy-2-pheny le thy 1)-ami no ]ethyl)-2-(2-

p yr aziny !)ace tanilide, (R )-4 · -[2-[ (2-h ydroxy-2-
phe n y le thyl)a mi no ]e thyl)-2-(2-pyrimid inyl)
acetanilide, or a salt of any of the foregoing. 

7. A composition comprising at least one compound of 
formula (I) or the salt thereof as claimed in one of claims 1 
through 4 in a pharmaceutically acceptable carrier. 

8. The compositioa as claimed ia claim 7, whereia the at 
least one compound of formula (I) or the salt thereof is 
present in an amount effective for the treating of diabetes 
mellitus in a human or animal patient in need of such 
treating. 

9. The compouncl of formula (!) as claimed in claim l, 
wherein the compound of formula (l) is an optical isomer, a 
hydrate, or a solvate of the compound of formula (!). 

20 
10. A composition comprising a compound ot' formula (I) 

as claimed in claim 1 in a pharmaceutically acceptable 
carrier, wherein the compound of formula(!) is present as a 
polymorphic substance. 

ia the formula, each of the symbolb meaas as follows: 
ring B is a heteroaryl group; 
X is a bond or a lower alkylene group; 
R is a hydrogen atom, a halogen atom, a lower alkyl 

group, amino group, an aryl lower alkyl group, or a 
halogeno aryl-lower alkyl group; or a salt thereof. 

II. A composition comprising at least one compound of 
25 formula (!) or the salt thereof as claimed in claim 5, in a 

pharmaceutically acceptable carrier. 

6. A compound: 
30 

( R)-4'-[2-[ (2-l lydroxy-2-pheny lt: thy l)amino ]e Lhy l]-2-
pyridinecarboxyauilide, 

(R)-2-[1-( 4-ch lorobenzyl)-1 H-imidazol-2-yl)-4'-[2-[(2-
l1ydroxy-2-phenylethyl)amino ]ethyl]-acetanilide, (R)-
2-[1-(3,4-cl ichlorobcnzy 1)-1 l l-tctrazol-5-yl ]-4'-[ 2-[ (2-
hydroxy-2-pheny le thy l)amino ]ethyl]acelanilide, 35 

( R)-2-(2-a min o th iazo 1-4-y 1 )-4' -[ 2-( 2-h ydroxy-2-
phenylethyl)amino ]ethyl]acetanilide, 

( R)-2-(2-be nzyl-1f-1-1,2,4-triazo1-3-yl)-4 '-[2-[ (2-
h ydroxy-2-p heny le thy !)-amino ]e thy! ]ace tanilide, 

(R)-2-(2-arn i no pyridi n-6-yl)-4'-[2-[(2-hydroxy-2- 40 

phcnylc thyl)amino ]cthy l ]acctanilidc, (R)-4' -[2-[(2-
h ydroxy-2-phenyle thy !)amino ]e thy 1 ]-2-(2-pyridy I) 
acetanilide, 

l2. A compositloa comprising at least one compouacl or 
the salt of any of the foregoing as claimed in claim 6, in a 
phamrnceutically acceptable carrier. 

l3. A method for treating diabetes mellitus in a human or 
animal patient in need of such treatment comprising admin
istering to the patient an amrmnt of a compmmd of formula 
(!) as claimed in claim l, wherein the amount is an amount 
effective for such treatment. 

l4. A method for treating obesity ia a humaa or aaimal 
patient in need of such trealrnenl cmnprising adn1inisleri11g 
to the patient an amount of a compound of formula (I) as 
claimed in claim l, wherein the amount is an amount 
effective for such treatment. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,346,532 Bl 
DATED : February 12, 2002 
TNVENTOR(S) : T. Maruyama et al. 

Page 1 of 2 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Column 16, 
Lines 29-30, (Example 3) should read: -- (R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino] 
ethyl]-8-quinolinecarboxanilicle dihydrochloricle 

Column 17, 
Lines 40-41, (Example 16) should read: 
-- (R)-2-(2-Benzyloxypyridin-6-yl)-4'-[2-[ (2-hydroxy-2-phenylethyl)amino ]ethyl] 
acetanilide hydrochloride --

Column 19, 
Lines SH-60, (Example 39) should read: -- (R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino] 
ethyl 1-2-(2-phenylaminothiazol-4-yl)acetanilide hydrochloride --

Column 23, 
Lines 3-5, (Example 66) should read: 
-- (R)-2-[ 1-(3,5-Difluorobenzyl)-lH-imidazol-2-yl]-4'
[2-(2-hydroxy-2-phenylethyl)amino]ethyl] acetanilide clihydrochloricle --

Column 26, 
Lines 47-49, (Example 99) should read: -- 4'[(S)-2-[((R)-2-Hydroxy-2-phenylethyl) 
amino ]propyl]-2-(2-pyridyl)acctanilidc hydrochloride --
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,346,532 Bl 
DATED : February 12, 2002 
TNVENTOR(S) : T. Maruyama et al. 

Page 2 of 2 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Column 28, 
Line 2, change "30/1 ~ 10/1)." to -- 30/1 __,. 10/1). --. 
Linc 7, should read: -- [(2-hydroxy-2-phcnylcthyl)amino]propyl]-2-(2-pyridyl) -
Lines 62-63, (Example 113) should read: -- (R)-1-[4-[2-[(2-Hydroxy-2-phenylethyl) 
amino ]ethyl] phcnyl]-3-(2-pyridyl)urca dihydrochloridc --

Column 45, 
Linc 4, should read: -- (R)-2-[ 1-( 4-chlorobcnzyl)-lH-imidazol-2-yl]-4'-[2-[(2- --

Signed and Sealed this 

Thirtieth Day of July, 2002 

Aire.st: 

JAMI:S E. ROOAN 
Attesting Of]i:cer Dlrector of the United States Patent and Trademark Of!i:ce 
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Testing Data Table 

1 2 3 4 5 6 7 8 9 

u 
~3 t ~ '8 

~3 ~2 ~1 pD2 e 
1,:1 eo ~:I 

No. Compound Ex. Structure1 pD2 pD2 pD2 -1: !It') (IA%) 
~ .. 
~ ~ 

~ &§ .. i:l (IA%) (IA%) (IA%) SK-~·.\iC 'f. 

~~ ~ 

"" 
r 

ll/27/1996 

o~ 
m11r)21BJ1 

j BAN-358 086 o,,~,~l:J tf) 639 <4 <4 2,7 
5.94 06125/ 1997 

v "- 'N 'N 
(673) (l.3) (5,6) (88) [KKMice] 

H 
02116/2000 
ISK·N·MCI 

OH H 
6,7 6.3 62 01129/1997 /'1~~N10w 2 BAN-369 098 l, ~ ~ ti 
(80) (60) (50) lBll µ 21 BJI 

1 The strucmres depicted provide the stmctures of the free base, not the salt forms that may have been synthesized by the patent examples, 
2 Unless a specific value is provided, ED30 (mg/kg) value is expressed as> 10 (if tl1e blood sugar level lowered is <30% at a dose of I 0 mgfl(g/day) or <10 (if the blood sugar level 
lowered is> 30% at a dose of 10 mgfl(g/day), 
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1 2 3 4 5 6 7 8 9 

~ 

~3 ':" 
~ '8 ~. ~3 ~2 ~l ~ eo pJ)2 

No. Compound Ex. Structure1 pD2 pD2 pD2 .-: ,ari (]A%i 
~ ... 
~ ~ 

(IA%) (IA%) (IA%) ~ ~s SK·'l-,\iC .. ~ 
if, 
~ 

'" ~ .... 

03128/ l997 
OH H 

7 .i.6 5.0 Hlli ri 2/flJJ 

3 BA.'!-369AJ 099 ~Nv~Jl 0 ,l~l (60) (10) (30) 2.3 : • I I 06125/ 1997 - ""' ~)~ tf 
[KKMicel 

OH 

4 BAN-370 106 (/v~V'(1 O)) 6.25 4.54 5.4 11127/1996 

y V'-/ ~( (59) (27.2) (21.7) f~l/µ21~31 
Cl H 

ll127/l996 
ni11r121 rii1 

OH H 
7.40 4.95 4.63 08127/ 1997 )(~.)~ o .~s 65 6..54 

5 BAN-371 041 
"<I ·"'~ R)hH. 

(79.4) (14.2) (22.3) 
(96) 

[KKMice] 
""-' I{ ' N ' 

H 
02116/2000 
[SK-N-MC1 

1 A letter after a BAN number denotes an enantiomer of a compound having that BAN number. For example, BAN-369A is an emmtiomer ofBAN-369. 
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1 2 3 4 5 6 7 8 
~ 

~3 ~ '8 
~3 ~2 ~l ~ eo pJ)2 

No. Compound Ex. Structure1 pD2 pD2 pD2 .-: ,ari (]A%i 
(IA%) (IA%) (IA%) ~ ~s SK·'l-,\iC 

'" .... 

OH~ 

6 BA.'!-371A'1 
cfvtl 7.7 4.7 5.0 

4.3 
6.67 -- NH ,__5 (0.8) (0.1) (0.0) (87) 

o~ I/ J 
"""''\{"''NH

1 

OH 

7 BAN-37lB5 o,~l/l:J, l "-S 7i -- "' I "' I ) )! ->-·NH, (80) 
' ~ N 

4 the free base equivalent of compound BAN-371, which is a HCl salt. Compound BAN-371A is not one of the synthesis examples in the patent specification. 
5 the racemic equivalent of the R-enantiomer compound BAN-37 l. Compound BAN-37 l fl is not one of the synthesis examples in the patent specification. 
6 calculated based on EC5u (nM) value of 60, using pD1 = - log [EC50 (M)] 

-3-

9 

':" 

~. 
~ ... 
~ ~ .. ~ 
if, 
~ 
~ 

!0128/ 1998 
niv ri 21 rB1 

04128/1998 
[KKMice] 

03116/1999 
[SK-N-MCI 

0710112000 
IPll 
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1 2 3 4 5 6 7 8 9 

~ 

~3 ':" 
~ '8 ~. ~3 ~2 ~l ~ eo pJ)2 

No. Compound Ex. Structure1 pD2 pD2 pD2 .-: ,ari (]A%i 
~ ... 
~ ~ 

(IA%) (IA%) (IA%) ~ ~s SK·'l-,\iC .. ~ 
if, 
~ 

'" ~ .... 

OH 

8 BAN-371C7 (fv~'v"~·" o (S, 
6.18 07101!2000 -- " I ,Jl ), A 1>--rF (50) m31 v' ' N ,,,,. 'N ' 

r 

[ 1/27/l996 
[p11p21 P31 

OH ~ 

9 BAN-372 091 (f""'v R Nv 6.95 4.54 5.lO 
>lD 

6.4~ 08129/1997 I :: Ii 'I 
1512) (28.8) (137) (34) IKKMicel ~· ""''"'·w~N H 

02123/2000 
[SK-N-MC] 

llJ27/l996 

J'l'i mu p 21 P31 0 vNV"o Jl)) 
6.77 <4 ,1.4] 6.14 05128/1997 10 BAN-374 094 "· 'N N > 10 H I 174.7) (5.5) (29.1) (8!) [KKMice] 1rl 

\o) D212l/2000 
[SK-N-MC] 

i the S-enatiomer compound equivalent of the R·enantiomer compound HAN-371. Compound HAN-371C is not one of the synthesis examples in the patent specification. 

:i calculated based on EC5u (nM) value of 790, using p02 = -log [EC50(M)] 
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9 Although this compound is exemplified as example 107 in the patent specification, compound BAN-417 is not covered by the claims. 
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October 27, 2003 

Materials for R&D Meeting 

YMl 78/Discontinuation of Development Theme for Diabetes 
Mellitus 

1 Overview of the Compound · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 2 

2 Background of R&D · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 3 

3 Clinical Study Data · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 5 

4 Reason for Proposing the Discontinuation of Development······················· 13 

5 What was Gained from this Project (PJ)··············································14 

6 Actual Costs for R&D · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 15 

7 Conclusion ···················································································16 

October 27, 2003 178 R&D Meeting, Subcommittee on Development Theme Establishment 

PT0_00001188 

Sawai Ex. 1007 
Page 94 of 495



!Strictly Confidentia~ 

1 Overview of the Compound 

(1) Research Experiment Code Number: BAN-371A 

(2) YMNumber: YM-179178 

(3) Abbreviated Theme: 178 

(4) Clinical Study Number: YM178 

(5) Generic Name: Undetermined 

(6) Proprietary: Undetermined 

(7) Drug Efficacy: Sympathetic P3 receptor stimulant 

(8) Indications: Type 2 diabetes mellitus 

October 27, 2003 178 R&D Meeting, Subcommittee on Development Theme Establishment 2 
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2 Background of R&D 
1) YM178 Product Concept 

Issues of the original drug 

~ Receptor selectivity 
(BRL37344) 

~ Ethnic difference 
(CL316,243) 

I 

: ~ Oral absorption : 

~ __ ~~~r~~ ~ _c_o_~~~~~!- __ j 

Product Concept 

Weight gain effect-free 
antihyperglycemic drug 

Nonclinical study data of YMl 78 

Responses to Issues about Ethnic Difference and Receptor 
Selectivity 
~ Attempt to explore human ~3-AR-selective potent compounds 

through screening using CHO cells expressing human l-\1-, l-\2-, 
and ~3-AR. 

Efficacy Pharmacology 
~ Improving effect on insulin resistance 

(A potent antihyperglycemic effect and antihyperinsulinemic 
effect were confirmed.) 

~ Weight gain effect-free 
(Tn this regard, YMI 78 can differentiate from SU agents and 
glitazone drugs.) 

Mechanism of Action 
~ Increase in GLUT4 protein expression----> Increase in glucose 

intake ----> Decrease in blood glucose levels 
~ Increase in UCPl protein expression----> Increase in FFA 

utilization ----> Decrease in the amount of fat 

October 27, 2003 178 R&D Meeting, Subcommittee on Development Theme Establishment 3 
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2) Background of R&D 

April, 1995 Research theme establishment 

October, 1996 Synthesis ofBAN-371 

April, 1998 Selection ofBAN-371 (free form) as an FT-FIM compound 

March, 1999 

January, 2000 

June,2000 

Development subtheme establishment 

Development theme establishment 

Start ofa phase I single-dose/food effect (-001) study 

April, 2001 Start ofa phase I consecutive-dose (-002) study 

February, 2002 Start of phase Ila (-003/-004) studies 

May, 2003 Completion of treatment in phase Ila studies 

July, 2003 Revelation of an overview of the phase Ila study results 

The antihyperglycemic effect ofYMl 78 given at a dose of200 mg in the 
fed state could not be confirmed. 
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3 Clinical Study Data 
1) Phase I Single-dose/food Effect (-001) Study 

PK following a Single Dose 

MTD for single-dose administration in the fasted state: 340 mg 

Effect of food: Great 

!strictly Confidentia~ 
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2) Phase I Consecutive-dose (-002) Study 

Following 7-day Consecutive Doses Plasma Trough Concentration-time Profile 

Steady state: Attained on day 4 of consecutive-dose treatment 

Crnax following administration of240 mg in the fed state is almost comparable to that 
following administration of 160 mg in the fasted state. 

Common AEs: Headache, tachycardia, and orthostatic hypotension 
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3) Phase Ila Studies 
a. Overview of the Design 

Monotherapy (-003) Study I Combination Therapy (-004) Study 
Objectives 1) To assess the efficacy ofYMl 78 in patients with diabetes mellitus 

2) To assess the safety and tolerability ofYMl 78 
3) To assess the PK ofYMl 78 

Study patients Patients with type 2 diabetes mellitus Patients with type 2 diabetes mellitus 
being treated with diet and exercise being treated with metformin 
(pharmacotherapy-naive) 

Design Placebo-controlled, dose-titration (60 mg---> 130 mg---> 200 mg), once-daily 
treatment after breakfast 

Total number of enrolled 60 patients (including 20 patients given placebo) 
patients 
Efficacy endpoints • Primary: HbA1c and FBG 

• Secondary: NEFA, C-peptide, triglyceride, etc . 
Safety endpoints Adverse drug reactions (including assessment ofhyperglycemic and 

hypoglycemic events), laboratory tests, vital signs, and ECG (including QTc 
assessment) 
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b. Overview ofResults/Monotherapy (-003) Study 

I ,;·-k ... l ... l .... l ... i .. ~t-e \@ani4ci~h\4anii£g~eiff\Hii~b·;#A:M1 cl_\ ...... \.) .... { ... ) .... \ .. ---
M_ean change FPG r·-;-,----

lt H--tM~~fR§j~i~~~n>t-- t 

1 ~ ' 

i:i! 1 

! 
I 
1 
: IS ll 

L-.·~~''"'''"'n"'·-·'"--------~~::.i.:: ...................... ~---~~~ 

• Efficacy endpoints: No efficacy 
• Pulse rate: Slightly elevated 
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c. Overview of Results/Combination Therapy (-004) Study 

___ M_e_a_n. change HbALg ... ·-·----, Mean change FPG 
"'~"""'_" ____ ............ - --··-- -·-""""l 

I;;' ll ' 
I 

L ..... ~.----·----·_ .. ,_._ .............. _" __ :_I 

il•titl 1 

r !:')~{ '.\': ::::: \ (::;;:: :;:~:~::; ')'.)\}'' \?'./'''" :~ '< •• ))'.'. ): .... , I 

(l Ht Ii 

L , _____ ,n'"'''"'"•-'~''''"'''·-·•••••••••••••n 

.. '"'"''''"~-~-:,,.,.. __ .,...,, ........... ,.,,, ,,.__J 

• Efficacy endpoints: No efficacy 
• Pulse rate: Slightly elevated, compared 

with the monotherapy study results 
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d. Overview of Results/PK Results 

Mean Blood Concentration Following Administration ofYM178 at a Dose of200 mg in 
Patients with Diabetes Mellitus in the Fed State 

Monotherapy (-003) Study Combination Therapy (-004) Study 

• The pharmacological data indicate that the target blood YMl 78 concentration is 
sustained for 6 to 7 hours. 
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e. Summary of Study Results 
• Primary endpoints (HbA1c and fasting blood glucose level) 

When given at a dose of 200 mg in the fed state, the efficacy of YM 1 78 for diabetes mellitus 
was not observed. 

The stratified analysis and individual data analysis could also not confirm the efficacy of 
YM178. 

• Secondary endpoints (NEFA, triglyceride, c-peptide, etc.) 

The efficacy ofYMl 78 could not be confirmed with any of the endpoints. 

• Safety 

Increases in heart rate by approximately 2 or 3 beats to 7 or 8 beats/min (bpm) were observed. 

• PK 

The obtained data covered estimated effective blood concentrations for an average of 
approximately 6 hours. 
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4) CYP2D6 (-005) Study 

The effects of defective CYP2D6 were barely observed. 

Coadministration ofmetoprolol with YMl 78 resulted in an approximately 2-fold increase in 
blood metoprolol concentrations. Coadministration with drugs metabolized by CYP206 may 
cause increased adverse events of coadministered drugs. Caution should therefore be needed. 

5) Metformin/DDI (-006) Study Draft report: Scheduled in November 

6) Mass Balance (-007) Study Draft report: Scheduled in mid-October 
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4 Reason for Proposing the Discontinuation of Development 

The results of the two 178/phase Ila studies did not show the efficacy of YMl 78 for 
type 2 diabetes mellitus. 

1) The results of the phase Ila study ofYMl 78 administered at a dose of200 mg in the fed 
state could not confirm the efficacy ofYM 178 in terms of the primary endpoints (HbA1c 
and fasting blood glucose level). 

2) Increases in heart rate were observed when YMl 78 was administered at a dose of200 mg. 
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5 What was Gained from this Project (PJ) 
• A proof-of-concept (POC) study was conducted to confirm the hypothesis formulated for 

diabetes mellitus/~3 receptors, using YMl 78 in clinical settings; however, the results 
expected from preclinical study data could not be obtained. 

• Prior to a phase Ila study ofYMl 78, an agreement on goal settings and decision-making 
charts had been reached. We believe that this could lead to relatively smooth decision
making after the results became available. 

• We would like to make good use of experiences gained from three regions through this P J 
for future Y's PJs for diabetes mellitus (GTI, FIT, etc.). 
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6 Actual Costs for R&D 

The actual cost for R&D development after development subtheme establishment was 
3.06 billion Japanese yen. 

Total of direct 
Indirect cost Direct cost and indirect 

costs 
Person/ 

Thousand yen Thousand yen Thousand yen 
month 

Drug substance Process Chemistry Laboratories 142 514,.339 190.,322 704661 
Drug product Novel Pharmaceutical Laboratories 62 150,.695 49,849 200,544 
Toxicity Safety Research Laboratories 58 140,237 327,889 468,126 

~~~~~~~ 

Pharmacology Pharmacology Laboratories 72 132,.102 61,837 193,939 
ADME Drug Metabolism Laboratories 71 179,958 48622 228 580 
Others 8622 31,006 31,008 
Non-clinical study Subtotal 405 1, 125.,953 709,527 1,835,480 
Clinical study YEU . . 1,069,498 1,069 498 

YPA . - 9608 9,608 
Clinical Development Department 4 13,847 15 13,.862 

CTM YPCL 94 116,.866 8,094 124 960 
manufacturers YEU . - 11,411 11 411 
Clinical study Subtotal 97 130,713 1,098,626 1 229)139 
Total 503 1,256,666 1.,808,153 3,064,819 
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7 Conclusion 

The development of YMl 78 for diabetes mellitus is discontinued. 
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YM178 in Type 2 Diabetes Mellitus 
178-CL-003 

A Subgroup Analysis 

J. Pfeil (BMT) 
E.M. van Gelderen (CPRD) 

September 11, 2003 

Y:amanouchl Europe B.V. 
't\jinlcill P.t1mm;a.w1e1gy f'.t:~re~ O(lfli'lr'J'1!l-.11 Draft Data 

Disclaimer 

Data presented are draft data to be subjected to 
QC-procedures 

Differences from the final data cannot be 
excluded 

:Yamanouchi Europ"' B,V, 
'eli'1lca1 Pha•mllllcology P.itlilar~h O~partnwit Draft Data 
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c:· 

Background 

• No efficacy was shown by top line results from study 
178-CL-003 

• YEU-PT proposed subgroup analysis to identify 
responders and potential target patient population(s). 

• Basic approach was to re-group patients and 

calculate mean change from baseline for the key 
parameters HbA1c and FPG, followed by adjustment 

of selection criteria (trial-and-error method) 

• No formal statistics were performed 

<Y.:amanouchi Europe B.V. 
:·~~1nic11I F'hamrncolog~ Roe~<:<irc~ D<lpartn~t Draft Data 3 

Definition of subgroups 

• GPT proposed subgroups: 
• Males vs. females 
• Hlgh vs. low plasma concentration of YM178 
• High vs. low baseline HbA1c and FPG levels 
• High vs low BM! at baseline 
• High vs. low Waist-to-Hip ratio at baseline 
• High vs. Low age 
• High vs. low baseline insulin 
• High vs. low baseline triglyceride 
• High vs. low change in heart rate 
• Long vs. short history of type 11 diabetes (omitted, data not 

found in database, source data only) 

Yi'.lmanouchi Europe s.v. 
C~i~lc<Jl Pha 1 r1ao;"'.11egy fl;( ~oC'~/Cll O op.ntrr ~ nl Draft Data 4 

2 
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178-CL-003, input data 

• Input data consisted of the Full Analysis Set 
• Individual plasma concentration versus time profiles of 

YM178 were used to identify non-treatment compliant 
patients; 

• Patients 104, 131 and 146 were excluded from analysis 
• Extremes were excluded from analysis using the criteria: 

• change in HbA1c from baseline> +2% and/or .. 
• change in FPG from baseline > +4 mmol/I 

• Uneven patient distribution was avoided as much as 
possible 

• FPG data were highly variable. Data were subjected to 
subgroup analysis but are only shown here if deemed 
useful!. In any case no trend could be discerned. 

;Yamanouchi Europe B.V. 
.Cii11b:m.I Fbiim\M:oll'.lifr l':.:-$MfCh o.;p~rlrm'n1 Draft Data 5 

178-CL-003, Excluded patients 

131 YM178 

146 YM178 Non·compliance 

113 YM178 AFPG > +4 mmol/I 

121 Placebo AHbA1c>+2% 

163 YM178 AFPG > +4 mmol/I 

188 YM178 AHbA1c>+2% 

192 YM178 AHbA1c>+2% 

Yamcinmrnld Europo B.V. 
Cl~r.ie::il Phw11tre1;IO>i\' F:!!~t~rc~ t•.i:partl"flOO\' Draft Data 

"' 

3 
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C' 

178-CL-003, Distribution of Responders 

~Yamanouchi Europe B.V~ 
( (;jinlt'.Jl)I Piiam1-«Ct:llOgy P.~~llflrch l>ll-partmAOI: Draft Data 

178-CL-003, HbA1c 

ange in HbA1c (%)from baseline to end of treatment by baseline HbA1c 

YM178 13 0.154 (0.62) ·0.8 1. 1 
<7 ~----~ ~--

Placebo 8 -0.113 (0.76) -1.2 0,8 

YM178 18 /~0.650 '(1.1. 0) •' -2.4 2.0 

r~11 
Placebo 10 .:::~o.?.2.0 w~~)' -1.8 1.0 

• Despite placebo effect, YM178.reducedHbA1cwh.en.baselinf!l. 
1_!9Vels were above 7% ·· 

• N~ differences betw~'en YM 178 and placebo were found for 
FPG (data not shown). 

Yamiimouc:hi Europe B.V. 
CllnlC~I Ph.!lotr'l6C-OIO>j'f Re-s~~rc:h Dop~rtrr.,.r.t Draft Data 
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178-CL-003, HbA1c 

Change in HbA1c (%)from Baseline to End of Treatment by ¥ElctJ5Ler~ • 
.. '" ..... 

'""' ., 

···¥e~n(Sj;)f 
"''1"''''::.··:·:-; .. •: 

YM178 17 
Male 

-0.106 (0.90} -1.2 2.0 

Placebo 11 -0.355 (0.86} -1.8 1,0 

YM178 14 .C@~64~'l'ff9)' i~.·q=,"·; -2.4 1.4 
Female 

Placebo 7 0.114(0.79) -1.4 0,8 

•No difference between YM178 and placebo in male patients. 

•Rf:!duction of.HbA 1 c was found. In female patients compared to 
pl~cepg arid ma.le ~~tie_ntS'. · · 

Yamancuchi Europe B.V. 
. ?lllll(,"18.f Pharma<:"O~t>ilY R-El1E:ill!Cl'l Dip.artment Draft Data 9 

178-CL-003, FPG 
' 

Change in FPG (mmol/I) from Baseline to End of Treatment by 
Gender 

YM178 17 
Male 

0.312 (1.29) -2.1 3.0 

Placebo 11 0.118 (1.94} -4.3 3.0 

YM178 14 ;O,~M,<2;90~b -3.8 1.9 
Female 

Placebo 7 0.329 (1.38) -2.0 2.1 

·Y~1]8_ .re.duc:;ed .FPS". in femal.e. patie.ntsq9spit.e highvariability. 

•No difference between YM178 and placebo in male patients. 

Draft Data 10 
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178-CL-003, HbA1c 

Change in HbA1c (%)from baseline to end of treatment by Age 

h$~(y) .... : Ir,~~~rTI~rf. )N.· .. · ..• M~aij(~~),\ .. Mirr Lfy1a{ 

Young YM178 21 ,~Q.·59.~d~'"'9§L. ·2.4 2.0 

(:::;; 55) 
Placebo 14 ·0.143 (0.86) ·1.8 1.0 

Elderly 
YM178 10 0.090 (0.77) -1.2 1.1 

(>55) 
Placebo 4 -0.275 (0.90) ·1.4 0.7 

• YfX117.!'!1eciuced HbA1.c in young patients, ~ut no changes were 
founo iri elderly ·· · ·· · · · ·· · · · · 

•In contrast, a s.n:i.?IL FJ''Q .recluction.was fol,ln.d. in elderly; .for 
Yl\i1178 ·9'.<i90'mn:i:Olll (n=1,0) vs placebo 0.675 mmolll (n"4). 

Yamanouchi Euri:lpe B.V. 
; GJi..-i~r.<il Pn~rm.flcnlClgy filF~rch lloP.p<irn~lt Draft Data 11 

178-CL-003, HbA1c 

Change in HbA1c (%) from baseline to end of treatment by Age 
(young) and baseline HbA1c 

:::;; 55/ <; 7 
Placebo 6 -0.183 (0.80) ·1.2 0.13 

YM178 13 ·,0.746.(1.22) __ -2.4 2.0 
5.55/~7 

-~~:~t.,;:il.!:.l~ . .:.:: ... ~:--_._ 
----~----

Placebo 8 -0.113 (0.95) -1.8 

•Reductions found with placebo and YM178. £li99E1St qt1aQge at 
~l:JAfoa,.l:J.ove,7% · · ···· · ·· - ' 

• No consistent changes in FPG in either categoiy. 

Draft Data 

1.0 

1?. 

6 
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178-CL-003, HbA 1 c 

Change in HbA1c (%)from baseline to end of treatment by Age 
(elderly) and baseline HbA1c 

YM178 5 g,.,Q~i),Jg,,~~) 0.1 1.1 
> 55 /< 7 

Placebo, 2 0.100 (0.85) -0.5 0.7 

.. ~:;-·: .'..:,'}' YM178 7 -0.400 (0.77) -1.2 0.8 
> 55~1~7.t 

Placebo 2 -0.650 (1.06) -1.4 1.0 1•,,,,_,_,,. 

•No differences between YM178 and placebo treatment were found in 
either category. Note: subdivision is confounded by small groupsize 

•Similarly, no differences for FPG between categories were found due 
to small group sizes. 

i~Y.amanouchl Bu.rope 6.V. 
' ~l1n~~.al P.h~rm~cQl(l.gy r.~rcll Cep~r:moe~t Draft Data 13 

178-CL-003, HbA1c 

Change in HbA1c (%)from baseline to end of treatment by Age 
(young) and gender 

< 55 / YM178 11 -0.327 (1.00) -1.2 2.0 

male Placebo 10 -0.400 (0.89) -1.8 1.0 

YM178 10 cO,: ~oo (1.14) . -2.4 1.4 

Placebo 4 0.500 (0.22) 0.3 0.8 

•Large placebo effects in males, biggest response to YM178 in young 
females 

·Elderly data showed no clear gender differences due to small number 
of patients; group size ranged from 1 to 6 patients (data not shown). 

Yamanm.mhi Europe B.V. 
Cj•nlc11I Phornnc-ci!o~y R~~ei;rch 0.::ipal'tmf!nt Draft Data 14 
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c: 

178-CL-003, HbA 1 c 

Change in HbA1c (%)from baseline to end of treatment by BMI 

$30 YM178 20 -0.135 (1.03) -2.4 2.0 

Placebo 9 "0.122 (0.95) -1.8 0.8 

,,<:·-,---~\. YM178 11 ,sErn~,,,\lk,~~i~ -2.0 1.0 
C'> 30 :

1
: 

\~~::':.;-<]·~":' Placebo 9 -0.222 (0.77) -1.2 1.0 

•Reductions were found in either category, largest response when 
~Ml>,~~"~~('I!2 
•Note: BMI by gender showed reductions in placebo and YM178 in 
males and females with high BMI; larger reductions in females 
compared to males despite small group sizes (data not shown). 

:\"ama·nouchi Europe B.V. 
:~tlnk~I P~.M'Tlaoo1-09y R(!!l.«lr<:h D'l'lpmtrnrc Draft Data 15 

178-CL-003, FPG 

Change fn FPG (mmol/I) from basellne to end of treatment by BMI 

~30 YM178 20 -0.025 (1. 78) -3.8 3.0 

Placebo 9 -0.489 (1.74) -4.3 1.6 

--~.~;. ·,:.~·"\ YM178 11 ;:P_,gJ8_(0.9_9) -2,1 1,6 
(I> 3Q t '' . ..~- ', 1 

\:-::· .. ~ :~ '' / Placebo g 0.889 (1.43) -1.3 3.0 

•FPG increased in placebo treated patients with high BMI, whereas 
small reductions were found with YM178 

Yamfjf'lOUChi Eur<lrH) a.v. 
C~[ini-tal Phamta{;<:illl(lf R-a~.isft.ll O<ip~rtl'l'lerrt Draft Data 16 

8 
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c 

c 

178-CL-003, HbA1c 

Change in HbA1c (%)from baseline to end of treatment by 
Waist-to-Hip Ratio 

Low (~0.9) YM178 13 .,:;.0.7-1.~.co.;w -2.4 1.1 
'·'~ •· ' .·:.'. -,,.·-~.:=:!.'.I'<' • ' - ~ 

Placebo 5 -0.340 (0.92) -1.4 0.7 

YM178 1B -0.022 (0.94) -1.2 2.0 
High(> 0.9) 

Placebo 9 -0.108 (0.84) -1.8 1.0 

•In contrast to BMI, large reductions were found when W/H ratio was 
low. This subgroup con.sisted entir~ly of f~male p,atlents .. 
• No differences betwee~-P1~cebo and YM179;;~(~'ro'und when the 
ratio at baseline was high . 

. ;,Yamanou-ehi Europe 8,V. 
·,-C;lln1c11IPhamrnoolo1J)'P.ttrn.11~ch011-F)ilrt111enl Draft Data 17 

178-CL-003, HbA1c 

Change in HbA1c (%)from baseline to end of treatment by 
Insulin Level 

<50 YM178 13 -0.269 (0.95) -1.2 2.0 

Placebo 4 -0.575 (1.20) -1.8 0.5 

YM178 14 ,0,536 (Q,,9{!) I -2.4 1.1 
50 -<100 -----

Placebo 9 -0.311 (0.70) -1.2 0.7 __ .,,_._ ...... 
YM178 4 

;;:100 
0.325 (1.20) -1.4 1.4 

Placebo 5 0.400 (0.59) -0.5 1.0 

•No clear differences between YM178 and placebo and no response.ir:tc 
P,;;J~~IJ~~ 1Vith~igh.ins.L1Hn.IE'JV.Eils.(~m.allgroups!) c .. - ··· · '· 

•Biggest respoh'se to YM178'fouiid iii young'patients with insulin levels 
below 100 pmol/I (data not shown) . 

. . Voima:llQUChi Europ~ a.v. 
i;:ur11,·~1 rr1~rr111etil(lgyR~~arc:n Dl!.l~i!IM''l!iil Draft Data 18 

9 
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c: 

178-CL-003, HbA1c 

Change in HbA1c (%)from baseline to end of treatment by 
Triglyceride Level 

High (>2) YM178 11 ~O.gQ,1~(,1,,0?). -2.4 1.4 

Placebo 9 -0.200 (0.94) -1.8 1.0 

Low (:s:2} 
YM178 20 -0.160 (0.94) -2.4 1.1 

Placebo '9 -0.144 (0.78) -1.4 0.7 

• No clear differences between YM178 and placebo treatment. ,§li~l_l:!_lyc:·; 
~~~~er:res~?11se a~ l_l_ig~ ~~selineJriglycf)rid.~ ~eyels. 
•No effect of YM1 78 on FPG was found for this subgroup (data not 
shown} . 

.amanouchi Europe 8.V, 
pllni~~IPhaim11C1Ji~"/ Re-H:.llrch D11partment Draft Data 19 

178-CL-003, HbA1c 

Change in HbA1c (%)from baseline to end of treatment by 
ZEP~gh~evel atyi~Jt 1q* 

~ 10 YM17B 

<10 YM17B 

;._ 15 YM17B ,c0.463 (0,87). 1.4 

<15 YM17B -0.075 (1.18) 2.0 

;..20 YM17B -0.217 (0.99) 1.1 

<20 YM178 -0.374 (1.03) 2.0 
*If C1rough < 5 ng/ml at Visit 8 and/or 9 andfor 10 patient were excluc'ed 

•A reduction of HbA1c was found with trough.levels ofYM178above10 ... 
,r:ig/mLThe_Jgrgg:>t. (esponse . .was shown'wiili.levels 60:53igtmi: Higtieir ··· · 
·1eve1s did'nonurtherincrease:·the ·response fo YM11a: · ··· ' 

. ~~,~e~~.~~~~~~1~~~~~~r~~~pa,L·r1~1,t Draft Data 20 

10 

PT0_00001213 

Sawai Ex. 1007 
Page 119 of 495



178-CL-003, Summary 

F;-,-'; 
· t41'' For both HbA 1 c and FPG, ;;:rq.Q°{Q.J.1f ti)~_ patients responded to .. 

'(IV!178whereas 44%respdnded.to placebo;· 
Due to hi911 intersub"ject variabiiiiy ~t -FPG-no· clear subgroup 
responding to YM178 could be defined on the basis of this 
parameter 
Mean changes in HbA 1 c from baseline to end of treatment were 
relatively small for all subgroups ~~QiZ,~,~)_with high variability 
In view of the small numerical changes clinical relevance should 
be questioned 
So_me efficacy was found only when J:-lbA1c at baseline was 
above~_to/.i:(da~~fro_m.ceiltral lap:or~to(y: local data 1~8%);' -
res"ponses6f HbA1c and FPG to YM.17'.B were mainlyJqand f9_r 
r~r:n5!l~~-~~t:.m~::) --- - -· -- - ·· - ---- ·· 

'Yamanouchi Eul'opo B.V. 
· ?~mkilJ Pham111co~CilY r.~e~carch Dep~t:n1(l11 Draft Data 21 

178-CL-003, Summary 

• Chgir.ig@s inJl_b~_1c were mainly (jetected.in young ·R;;i!i~n_ts; .in 
elderly nd differertce~fbetweenYM 178 arid placebo could be 
found, even when baseline HbA1c was taken into account 
The.effect.of age was_most_c:lear for. female.patients 

• Larg~~ responses' in 1-ibA 1 c anci FPG wer~ found in p~tients with 
,~g.Ji1J3MJ,;}a finding not fully supported by the analysis of waist
to-hip ~ratio 

• No clear effect otq~~~lfo~_i(l_s_ulin and f[fglyceria~!~JLels was 
sl1own, although patients with high insulin seem less responsive 
to YM178 

• Steady state trough levels of YM 178 above 15 ng/ml seem to be 
required to cause a pharmacodynamic response. 

Yanumou.c::hi Europe 8.V. 
• ~llni(.."lll r-h(mr1~(!(11og)' !'k·;,~~1r~·11 Clq1..,rtrr1o;mt Draft Data 22 

11 

PT0_00001214 

Sawai Ex. 1007 
Page 120 of 495



"C 
-I 

I~ 
0 
0 
0 .... 
N .... 
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"-
r-~,..._,.,,,.._,,_,,_,,,.,..,.,,,_"'" _ _,,_,_,_,,,.,._,_,,_,,,.,, - -- : -----------------------

! Re-constructitm.-Of evaluation sysrem ofBAN-cor.npom:'1&.:;.:"/fowa:rd subject as Phase-O-

J. I BAN1t~!W~lffiln~©{f}f~~ _ ~~-iii-r-":l1tr::rti:11t-c: 
! ty.;if,-M-r:b;Y·>°'"'lJ:'''iri, .. 1:,,.,,.;~Hr>lri BA }>I.;·~i'-'·1rv·,,.,,:,,.1"'t,·ie'"i -··--------~-,, 
t ->- ~~_ .... "' ·- "-/d.il..R.., u.i .... I::> ·~,,_,.,;-w ..... _)-..-• .z.~~b~ .w..--:L 1 •• ;~A .i. J-·b ._4_~ ... ~l.0\" . ,,v.-..:; 

-1 r BAN1~~\f!(fi!iff'.) 1 l BA_~t15~(~jf~j ·-01~~1 l ' T · rl'Ni:'.~hjn ofsyritbeiis 
I tn;rrw)i CHb ceH screening 'f -ftpj(/J) ~;~:L 
' ' , • l I l (beta- beta-2, beta-3, ;..v''-'_A~!ll';---~- fM." i 
~ ~r:~ .. ~1Tjv~ncl-~ u~4t~; 

l , .. - . -----.. Jfi 1,, {l 2., ~-
hA ofbeta-3 > 0.6, pD2 > 55 · ~....,.-,r;;,:_, rev!si<~n qf cr-1te 
1 " _ _ _ ,f',,., 7J3tJJJ.A>flfl~pD2>8.5 1 {Yes) ~*ro~m-L 
jLA. of bera-1. beta-2 :"· u_,- /11. fi 2(J)IA < 02 · -- - : ... -~ 
t ~-

El - ;, 
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:2f-l (isc,ilated right :atrium ofgumea-·~ - '··- ·· · ' ~ ------- '· 
~1 .. J-

t. 
t 
~ = IA value of increasing rate < 0.3 i6/Jtl$@1A < fl3 

~ -~t-""""'--·--..iii ~--1 
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,. ., __ ) · j 7,l'.!Sl'JMJZ!Mn:.n::r. l B$, cv~u '"'"'J?''%~0 l ! 

revision of criteria 
i£~©~ii!L 

"h~Jfuifli!J~ . 
t .. ) ! ._po ... iv . l 

} I - ---- ---- } 

rat .rTi:'1r--1rc-·rd•'•-"'t'e -·- <J. rJ:-s-.{l_'$-<l-Al~ -"'x ... 't..-.-J;~ ... 
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;~ ------.l 
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\m v.tio . i On vltro) i ED30 < H;mghg.fj.o. j 

~ - - -·--;~·~·xa~-- {No) I r JA;h~ltpD2{f) 
• <> .. ,,:-~:-~-,,;:r:=::; .. ,2~x~J,/fJ:wv~~1~ffl ::::;:,.- i t:~-5Ett:;tifr,1-ttJJ 
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1
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~! (1 Omg/kg, p.o.) _ _ _ ·:·-___) " 
::;j , compounds having ~arge difference betvveeh insulin 
;:1 secretion enhancive activity and heart rate increasing 
~ .- _,.... _ _,..._~~ .......... ~-... -,-

Ccindinates ci I1ase:..f} 
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i 
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Date of Report Department Author of Report 

Status Report on Sugars Group 

Progress of Research 4 I 26 I 1995 Drug Development Toshiyuki Takasu 
Research Lab III Tetsuo Matsui 

Jun Irie 
Theme Dept. Head Masayuki Shibasaki 

Research on BAN Compounds [seal] 

No. 1 Fujikura 

<Summary> 

l. Structuring of a human [} 3-CHO cell evaluation model 
l) Effects on activity of subculturing 
2) Correlation with SK-N-MC cell line 

2. [J..3, /)2, [J..3-rece12tor activity 
I) BAN compound screening results 

3. Hy:Qoglycemic effect (confirmation of main effect) 
1) BAN-90 insulin-releasing action (normal rat) 
2) kk-mouse hypoglycemia test 

4. Future schedule 

1. Structuring of a human B 3-CHO cell evaluation line 

l) Effects on acti vit)' of subculturing 
(Pumose) It is known that with expressing cells, activity is weakened by repeating cultivation. In this study, 
the effects on activity due to cultivation were studied by using cells supplied by an outsourcer as the 
originals (P-0), conducting cultivation, and with the third generation, P-6 to P-8, the pD2 value when ISO 
incited and maximum activity were indexed under the same conditions as/J l- and /3 2-CHO cells 
(distributing 105 units/well in a 24-well plate, cultivating for 2 days, and then testing). 

Maximum Activity 
nD2 fomol/ml) 

P-6 7.36 124.0 ± 2.6 
P-7 6.65 126.0 ± 2.9 
P-8 6.97 121.4±3.8 

Average 6.99 123.8 

• In this study, a slight variation was observed in the ISO pD2 value, but maximum 
activity was about the same value and stable. 

(Please use the back as well.) Yamanouchi Pharmaceutical Co., Ltd. Original Report Management Division ->Promotion Dept. 11.1993 
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2) Correlation between the SK-N-MC cell line and the 0 3-CHO cell line 

• For the BAN compounds studied to date with both cell lines, the pD2 value and the intrinsic activity 
(I.A. (%))of each were each plotted on a graph and the correlation was studied . 

., 
~· ' 

• 

o~i_....,~....,.....,.....,....,....,....,....,..,~.~, .............. ......, ....... ,.....,,...,..,,..,.......i 
0 20 40 60 BO ·100 1 20 1 4.0 

SK-N-MC (LA.(%,)) 

• The pD2 value and LA. (%)for each compound was shown to have a significant correlation in the 
SK-N-MC cells and /)3-CHO cells. 

• Going forward, screening will be conducted of the BAN compounds switching to the /)3-CHO cell 
line. 

Yamanouchi Pharmaceutical Co., Ltd. Original Report Maoagement Division-> Promotion Dept. 11.1993 
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) 

2 . B 3, 13 2, fJ 3-':f'.§1tr5'Jii 

~ :=:: ;§lj ~ 15Jf J'.E Pf[ 
*li!f :~;r )v - 7° 

·No. 1 

1 ) BAN{tit!JW :A !1 1) - :::.. Y jf *tf:W= 

. 3. Iill!lt1tfffem {:±fem OJli1U£) 
1) BAN-900J1 /:A 1) Y:)}'?~{lp.ffl Ci1'ffi"7 Y ], ) 
2 ) kk- ·;n7 :A JfaJ!ll;-f !l~!j{ 

n*~1i: ~:: J: ~ 15-'ti~O)f&W 
( § 89) ~;m*mng O)t£"15-*-1Mt :a:-**~ Jl!-9 ~ c. ~= J: 1'J itrt1il~7~~~-9 .Q .: ch~ 

*Ot'::d'V(v'~o 4-@J, &1-1£:%J:1'J{.±U'@i~tLt.:*ffimJ.:a:-:M{t(P-O)c L, ~~1t~ 
1T~'-''P-6~P-80)31tv:-::iv-~-c.. {J 1- {J 2-CHO*ffiifflU:: IP] C~ftj: (24well7° v-
~ ~= 105{fg!/weut:ai ~ 2 B FJJ:t{f~z~.. ~~) t:, 1sowU?tta$0)pD2f[l[ ~ i::>ZY~= 

, W::krNti 7!-:J'§'1*~:, ~1t~: .t ~ rN·ti~tJ)~W~ifo:~· L t.:o 
.J 

pD2 · •*m'fi 
(pmol/ml) 

P-6 7.36 124.0+2.6 

P-7 6.65 126.0+2.9 

P-8 6.97 121.4+ 3.8 

SfZJSJ 6.99 123.8 

•+lfil tJ);f~tt-C-l:i,' ISOO)pD21u~n=~.::PO)~~iJ~~ G nt.: i?'i, 
-il::krNtE tt' ~;;!: t i"rjjj t: {~~IF L 9;(~ LT v. t.::. 0 

PT0_00001218 

Sawai Ex. 1007 
Page 124 of 495



7 

3-

2 

CL 
D7114 ·· • • 

• BAN108 

:r==0.816' 

3 4 5 6 ' 7 
SK-N-MC (pD2) 

8 

140 

120 

~100 
~ 

~ 80 
0 . 5 60 

I 

C":l 

~- 40 • CL 
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•%1.tit!JW O)pD21~ tj G tJT:I.A.(%) Ii" SK.;N-MC~HLFJfil e: f3 3-CHO~ffi1™""c 
~·~:tt1§~f.J'~ ~:: (: il~7F 2' nt:::.o 

•4'-1it Ii~ BAN 1 ~~ttm OJ :A. -!J 1) ~ .::: > ~t ~ (:J 3-CHO*lfL%1.JiU: tJ] ~ W .l --C 
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) 
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Office Action Summary 

Application No. 
09/529,096 

Examiner 

Applic;;,nt(s) 

Sudhaker Patel 

Tatsuya Maruyama et al. 

Group Art Unit 
1624 

J Responsive to communication(s) filed on--------------------------

] This action is FINAL. 

J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 
In accordance with the practice under Ex parle Qu1;1y'l!135 C.D. 11, 453 O.G. 213. 

A shortened statutcry period for response to this acticn is set to expire 3 month(s), or thirty days, whichever is 
longer, from the mailing date of this communication. Failure to respond within the period for response will cause the 
application to become abandoned. (35 U S.C. § 133). Extensions of time may be obtained under the provisions of 
37 CFR 1.136(a). 

Disposition of Claim 

61 Claim(s) ~1-_e ___________ . _______________ is/are pending in the applicat 

Of the above, claim(s) ____________________ ~is/are withdrawn from consideration 

~] Claim(s) is/are allowed. 

12SJ Claim(s) 1.8 ls/are rejected 

D Claim(s) is/are cbjected to. 

D Claims are subject to restriction or election requirement. 

Application Papers 

D See the attached Notice of Draftsperson's Patent Drawing Review, PT0·948 

D The drawing(s) filed on is/are objected to by the Examiner. 

D The proposed drawing correction, filed on ________ is D approved [J:jisapproved. 

D The specification is objected to by the Examiner. 

D The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 
~ Acknowledgement is made of a claim for foreign pr'1ority under 35 U.S.C. § 119(a)-(d). 

O All [Jlome• ®;ine of the CERTIFIED cc pies of the priority documents have been 

i6J received. 

D received in Application No. (Series Code/Serial Number) ________ _ 

D received In this national stage application from the International Bureau (PCT Rule 17.2(a)). 

•certified copies not received:----------------------------

0 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

Attachment(s) 

12$] Notice of References Cited, PT0-892 

l2Sl Information Disclosure Statement(s), PT0-1449, Paper Nc(s). 3 

D Interview Summary, PT0-413 

[] Notice of Draftsperson's Patent Drawing Review, PT0-948 

[_] Notice of Informal Patent Application, PT0-152 

···SEE OFFICE: ACTION ON THE: FOLLOWING PAGES··· 

. S. PJtenl anct Trademark Office 

'T0-326 (Rev. 9-95) Office Action Summary Part of Paper No. __ 6 __ 
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ApplicationJControl Number: 09529096 

Art Unit: 1624 

DETAILED ACTION 

Claims 1-8 are pending in this application. 

Applicants' communication paper# 5 dated 11122/00 is acknowledged. 

Page 2 

Applicants' various arguments and remarks have been considered, and found persuasive. 

Accordingly Group IV will not be subjected to further re8triction as indicated in previous 

Office Action paper # 4 dated 10/27 /00. This is because the additional time required for search 

would be within the reasonable time spent for the prosecution during the present Office Action. 

Applicants have provisionally elected with traverse invention of Group IV, claims 1-8, 

drawn to compounds, compositions, and method of use for Formula (I) wherein Z = CH, and 

have also elected species of Examples 7 on page 37, Example 12 on page 38, and Example 41 on 

page 44.Since Claims 1-8 link with other groups of inventions, the same will be examined 

bearing in mind the subject matter, and species as elected by the applicants only. Affirmation of 

this election must be made by the applicants in replying to this Office Action. 

The requirement is still deemed proper for non-elected subject matter, and is therefore 

made FINAL. 

Improper Markush Rejection 

Claims 1"8 are rejected under a judicially created doctrine as being drawn to an improper 

Markush group, that is, the claims lack unity of invention. The variables .Z, X, B, to gather with 

various values for other substituents are defined in a such a way that they keep changing the 

structure/core of the compound that determines the classification/subclassification. Additionally, 

PT0_00001222 
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Application/Control Number: 09529096 Page 3 

Art Unit: 1624 

the physical properties e.g. solubility, melting point, appearance etc. are tremendously altered 

with the changing of the various variable as recited herein. By changing the values of these 

variables several patentably distinct and independent compounds are claimed. 

In order to have unity of invention the compotmds must have" a community of chemical 

or physical characteristics" which justify their inclusion in a common group, and that such 

inclusion is not repugnant to principles of scientific classification" In re Jones (CCPA) 74 USPQ 

149 (see footnote 2).As already pointed out earlier, the structural formula (1) does not have a 

significant structural feaLUri; that is shared by all of its alti;rnatives which is inventive. The 

structure has only a Formula (I)= Phenyl-CH(OH)-CH2-NH-C(Rl a)(Rl b)-A-Phenyl-NH-CO-

common .. ]bis feature is not inventive. Compounds embraced by Formula (I) are so diverse in 

nature that a prior art anticipating a claim with respect to one member under 35 U.S.C. I 02 

would not render obvious the same claim under 35 U.S.C. 103. This is evidentiary ofpatentably 

distinct and independent inventions. 

Limiting the claims to the elected group would overcome this rejection. 

Claim Rejections -35U.S.C.§112 

1. The following is a quotation of the first paragraph of35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set fo1ti1 the best mode conte1i1plated by the invemor of 
carrying out his invention. 
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Claims 1 , and claims dependent on these claims, nan1ely, claims .2-8 are rejected because 

while enabling as therapeutic agent for diabetes mellitus which comprises of the amide 

derivative or its salt according to claims 1-6 as an effective ingredient, does not reasonably 

provide enablement for compounds, composition based on heteroaryl ring= isothiazolopyridine, 

imidazopyridyl or oxobenzoforayl etc. Whereas the claim language does not only include these 

cited compounds but many more compounds as represented by variables outlined in above 

mentioned Markush rejection in Group IV as elected, and rejected under 35 U.S.C. 112, para. 

one because the claims are open-ended, and broad. 

In evaluating the enablement question, several factors are to be considered. In re Wands, 

8 USPQ 2d 1400 (Fed. Cir. 1988); Ex parte Forman, 230 USPQ 546. T11e factors include:£li,. The 

nature ofinvention;.QL. the state of prior art ;fil the predictability or lack thereof in the art;_& 

the amount of direction or guidance present;{£ the presence or absence of working examples;( 

(j),. the breadth of the claims, and (11_the quantity of experimentation needed 

1). The nature of the invention: The claims are drawn to compounds, composition(s), a 

method(s) of making a pharmaceutical agent to be used as a therapeutic agent for diabetes 

mellitu5. 

2). The state of prior art: There are no known compounds of similar strncture(s) which have 

been demonstrated to treat diabetes mellitus. 

3). The predictability or lack thereof in the art: "predictability" have been demonstrated to be 

sufficiently lacking in the instant case for the instant method(s) claims which include (but not 
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limited to) making therapeutic agent for diabetes mellitus. 

4). The amount of direction or guidance present and 5): There are no doses present for a 

method of preparing a therapeutic agent for diabetes mellitus .. Such utilities are unbelievable on 

their face and therefore they must be supported by sufficient evidence demonstrating such 

utilities. All available drugs to treat diabetes could only be used in a limited way. 

6). The breadth of the claims: The claims are drawn to making either a pharmaceutical agent or 

a therapeutic agent for diabetes mellitus comprising the amide derivative or the salt thereof 

according to claims I -6 as an effective ingredient. 

7). The quantity of experimentation need would be an undue burden to one skilled in the 

pharmaceutical arts since there is inadequate guidance given to the skilled artisan for the many 

reasons stated above. 

Claim Rejections - 35 U.S.C. § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. I 02 that form the 

basis for th~ rejections under this section made in this Office action: 

A person shall be entitled to a patent unless·· 

(a) the invention was known or used by others in this country, or patented or described in a printed publication 
in this or a foreign country, before the invention thereof by the applicant for a patent. 
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Claims 1-8 are rejected under 35 U.S.C. 102(a) reference JP 10218861 which claims the 

application date of2/4/1997. Sec also CAPLUS 1998:535771pages61-70. 

Claim Rejections - 35 U.S.C. § 103 

3. The following is a quotation of35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Ofiice action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim!, and claims dependent on these claims, 2-8 are rejected under 35 U.S.C. 103(a) 

as being unpatentable over Schromm~tn1: e. t al.(DE 3743265) as applied to claims above, and 
~.------·-- -··~ 

further in view ofKonosu Toshiyuki et al.,"Triazol Antifu~gal", Chem. Pharm. Bull., 

39/10,2581-9 (1991) also cited as CAPLUS 1992:26440. 

Claims are drawn to generic Formula (I) of claim I wherein the core is very similar to 

main core of '265. The reference '265 teaches the making of compounds with generic core(s) 

encompassed by Claim I which are drawn to compounds of Formula (I) and others as instantly 

claimed. 

The reference '265 (See Examples on pages 77-78) differ from the instantly claimed 

compounds by not having --CH(OH)-CH2-NH- CH2-CH2-phenyl-NH-CO-CH2-pyridine, but -

CH(OH)-CH2- NH- C(Me)2- CH2- phenyl-NH-CO-CH2-pyridinium quat. (See Ex. On page 78) 

as claimed herein. However, the reference '265 is not limited in teaching of making of 
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compounds based on above generic core(s)only, but also teaches the use of the compounds as 

broncholvtics i.e. use as pharmaceuticals as taught by the instant application. 

The other reference Konosu, Toshiyuki et al. teaches making of compounds with a core 

also similar to instantly claimed compounds( see Formula I of CAPLUS pages 72-72). The 

reference has a core= Phenyl-CH(OH(heterocycle)-CH(Me)-NHCO-R2( R2+ H, Ph, substituted 

Ph, fury!, thienyl etc.) which is very similar to instant Example 47 cited on page 71. The 

reference differs from the instantly claimed compound by having triazole in place ofH, and R2 

(= -CH2PH) instead of -CH2-heterocycle. The instant compounds' claims have eliminated the 

reference by defining B= a heteroaryl group which may be substituted and may be fused with a 

benzene ring. However, the specific main core Phenyl-C(H/het)(OH)-CH( H/Alkyl)-NH-CO

remains the same as claimed instantly herein. 

However, the reference is not limited to teaching of making ofa part of the molecule of the 

instantly claimed invention, but also teaches it use as antifLmgal agents. (see CAPLUS page 72), 

that is to say the ref. Compounds have ability to control or prevent growth of living organisms. 

However, the difference in structural synthesis could be overcome by the teaching of Kurt et al. ' 

265 as cited above. 

Thus, one having ordinary skill in the art would have been motivated to modify Formula 

(I )of ref' 265 and try out combination of ref. Konosu by using/reacting Benzene- substituted 

with-CH(OH)-CH2-NH-CH2-CH2-Ph-NH-CO-CH2- with pyridine or other heterocycle for 

example, triazole, tetrazol or thiazole as used in the instantly claimed invention, and one would 
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have expected still to maintain &/or find out pharmaceutical/pharmacological activity either 

same or different than the reference '265. Hence, at the time of the invention was made, it would 

have been obvious to a person of ordinary skill in the art to prepare compounds and 

pharmaceutical compositions of the claimed Formula (I) by combining the 2 arts which were 

available. 

This application has not been checked to the extent necessary to determine the presence 

of all possible minor errors. Applicants' cooperation is, therefore, requested in promptly 

correcting any errors of which they may become aware in the specification. 

Preliminary computer assisted search revealed references: U.S.P. 5541197. However, this 

reference do claim pharmacologically active compounds having hypolipidemic and 

hypoglycemic activities. These reference are also available on CAPLUS, MARP AT etc. The 

references are cited but not applied herein at this time. 

Applicants are also requested to note that Application Serial #s 09297762;09514637, and 

others involving either one or more of the inventors, and similar subject matter to current 

application are located tbru' preliminary search. These references are in transit and are not 

accessible to the examiner at this time. Applicants are advised to provide the information related 

to similar &/or presently pending local or international applications, if any, related to the subject 

matter included in the instant application to avoid various issues arising out of question of either 

double patenting &/or priority claims and other related matters. 
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Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Sudhaker Patel whose telephone number is (703) 308 4709. The examiner 
can normally be reached on Mondaythru' Friday from 8:30 AM to 5:00 PM. If attempts to reach 
the examiner by the phone are unsuccessful, the examiner's supervisor, Mukund Shah can be 
reached at (703) 308 4716. 

A facsimile center has been established for Group 1600. The hours of operation Monday 
through Friday, 8:45 AM to 4:45 PM. The telecopier numbers for accessing the facsimile 
machine are (703) 308-4556 or (703) 305-3592. 

Any inquiry of general nattll'e or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308 1235. 

f\N*vw-J. ) . \ ~ 
Mukund Shah 

Supervisory Patent Examiner 

December 1 , 2000. Art Unit 1624 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Tatsuya MARUYAMA et al. 

Serial No.: 09/529,096 

Filed: April 7, 2000 

For: AMIDE DERIVATIVES OR SAL TS 
THEREOF 

) 
) 
) Group Art Unit: 1624 
) 
) 
) 
) 
) 
) 
) 

Examiner: S. Patel 

TRANSMITTAL LETTE:_13, 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

RECEIVED 
MAY 0 9 2001 

TECH CENTER 1600/2900 

·p 
~ 
5////0/ 

MrV' 

Enclosed is a reply to the Office Action of December 7, 2000. The item(s) checked below are 
appropriate: 

[8J Applicant(s) hereby petltion(s) for a two month(s) extension of time to respond to the 
above Office Action. The fee of $390.00 for the Extension is enclosed. 

The claims are calculated below: 

Claims Remaining Highest Number Present Rate Additional 
After Amendment f".reviously Paid Extra Fee 

Total 12 - 20 0 x $ 18 $ 0 

lndep. 3 - 3 0 x $ 80 0 

O First Presentation of Multiple Dep. Claim(s) +$270 0 
,__ _______ ., ______________ ,_....,S~u~b-to-t~al+-$~--~o·-1 

Reduction by% if small entity - O 
1------·------------------~T=o=T=A~L-1-$..----0~--1 

D A fee of$_ to cover the cost of the additional claims added by this reply is enclosed. 

[8J A fee of $180.00 to cover Supplemental Information Disclosure Statement is enclosed. 

[8J A check for $570.00 to cover the above fee(s) is enclosed. 

Please grant any extensions of time required to enter this response and charge any 
additional required fees to our deposit accoun:il. ,./ , 

Dated: May 4, 2001 B . ttaPta /:({/f 
David W. Hill 

05/08/2001 NBERHE 00000073 09529096 
02 FC:126 180.00 OP Reg. No. 28,220 
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Attorney Docket No. 7385.0007-00 

IN THE UNITED STATES PAl:ENT AND TRADEMARK OFFICE 

In re Application of: 

Tatsuya MARUYAMA et al. 

Serial No.: 09/529,096 

Filed: April 7, 2000 

For: AMIDE DERIVATIVES OR 
SAL TS THEREOF 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

Group Art Unit: 1624 

Examiner: S. Patel 

AMENDMENT UNDER 37C.F.R.§1.111 

RECEIVE 
MAY 0 9 2001 

In response to the Office Action dated December 7, 2000, the period for 

response having been extended to May 7, 2001 by the filing of a Petition for Extension 

of Time (Two Months) and appropriate fee herewith, please amend this application as 

follows: 

IN THE CLAIMS: 

Without prejudice, disclaimer, or acquiescence, please cancel claim 8, amend 

claims 1, 3, 5, 6, and 7, and add new claims 9, 10, 11, 12, and 13, as follows: 

::,E::- :~:est 812001 MBERHE 00000073 1)9~90% 
390.00 OP os-4000 01 C1116 
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1. ( ce Amended) An amide derivative represented by the general formula (I): 

(I) 

in the formula, each of the mbols means as follows: 

ring B is a heteroaryl g up which is unsubstituted or substituted and is 

optionally fused with a benzene ri ; 

X is a bond, or a lower alkylen or an alkenylene, both of which are 

unsubstituted or substituted with hydroxy a lower alkyl group, or X is a carbonyl or a 

group represented by -NH-, and when X is a wer alkylene which is substituted with a 

lower alkyl group, a carbon atom of the ring Bop ·anally bonds with the lower alkyl 

group so that a ring is formed: 

A is a lower alkylene or a group represented by -I wer alkylene-0-: 

R1a, R1b are the same or different and each is a hydro en atom or a lower alkyl 

group; 

R2 is a hydrogen atom or a halogen atom: and 

Z is a nitrogen atom or a group represented by =:CH-; 

or a salt thereof. 

The amide derivative or the salt thereof according to claim 2, 

wherein the ring B is a Ii teroaryl group which is substituted with a substituent chosen 

2 
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ma halogen atom, lower alkyl, lower alkenyl, lower alkynyl, hydroxy, sulfanyl, 

lower alkyl, lower alkyl-0-, lower alkyl-S-, lower alkyl-0-CO-, carboxy, 

lower alkyl-SO-, lower alkyl-S02-, lower alkyl-CO-, lower alkyl-C0-0-, 

H-CO·, di-lower alkyl-N-CO-, nitro, cyano, amino, lower 

alkyl-NH·. di-lower alkyl-N-, Hower alkyl, halogeno aryl-lower alkyl, guanidino, lower 

alkyl-CO-NH, and lower alkyl-S02· •. 

5. (Once Ame ded) An amide derivative represented by the general formula (la): 

H 
N~ 

0 
~(la) 

(AA><L/R 
~ x 

in the formula, each of the symb Is means as follows: 

ring B is a heteroaryl group; 

X is a bond or a lower alkylene roup~ 

R is a hydrogen atom, a halogen~m, a lower alkyl group, amino group, an aryl 

lower alkyl group, or a halogeno aryHower a~ group; 

or a salt thereof. 

6. (Once Amended) 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]- yridinecarboxyanilide, 

( R)-2· [ 1·(4-chlorobenzyl)-1 H-imidazol-2-yl)-4' -[2-[(2-hyd ro 2-phen yl ethyl )a mi no)eth yl]-

3 
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cetanilide, (R)-2-[1-(3,4-dichlorobenzyl)-1H-tetrazol-5-yl]-4'-[2-((2-hydroxy 

-2- enylethyl)amino]ethyl]acetanlllde, 

(R)-2-( aminoth iazol-4-yl )-4 '-(2-(2-hydroxy-2-ph enylethyl )a mi no ]ethyl] ace tan ilid e, 

(R)-2-(2-be yl-1 H-1 ,2,4-triazol-3-yl)-4 '-[2-[(2-hyd roxy-2-phenylethyl )-amino] 

ethyl]acetanilid , 

(R)-2-(2-aminopyn in-6-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl)acetanilide, (R)-

4'-[2-[(2-hydroxy-2-p nylethyl)amino]ethyl]-2-(2-pyridyl)acetanilide, 

(R)-4'-[2-[(2-hydroxy-2-p nylethyl)-amino]ethyl)-2-(2-pyrazinyl)acetanilide, (R)-4'-[2-[(2-

hydroxy-2-phenylethyl)amin ethyl)-2-(2-pyrimidinyl)-acetanllide, or a salt of any of the 

foregoing. 

7. (Once Amended) A composi · n comprising at least one amide derivative or 

the salt thereof as claimed in one of clai 1 through 6 in a pharmaceutically 

acceptable carrier. 

9. (New) The composition as claimed in claim 7, wherein the amount of at least one 

amide derivativ or the salt thereof is an amount effective for the treating diabetes 

ellitus in a huma or animal patient in need of such treating. 

10. (New) The amide erivative of general formula (I) as claimed in claim 1, wherein 

the amide derivative is an o ical isomer, a hydrate, or a solvate of the amide derivative. 

4 
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) . (New) A composition comprising an amide derivative of general formula (I) as 

claim d in claim 1 in a pharmaceutically acceptable carrier, wherein the amide 

derivative · present as a polymorphic substance .. 

2. (New) Am od for treating diabetes mellitus in a human or animal patient in 

need of such treatment omprising administering to the patient an amount of an amide 

derivative of general formul I) as claimed in claim 1, wherein the amount is an amount 

effective for such treatment. 

13. (New) A method for treating obesity a human or animal patient in need of such 

treatment comprising administering to the patien n amount of an amide derivative of 

general formula (I) as claimed in claim 1, wherein the ount is an amount effective for 

such treatment. 

REMARKS 

I. Amendments to the Claims 

Claims 1-7 and 9-13 are now pending. Claims 1, 3, 5, 6, and 7 have been 

amended, and claim 8 has been canceled, all without prejudice to pursuing canceled 

subject matter, if any, in a continuation application, without disclaimer of any subject 

matter, and without acquiescence to any rejection, objection, or requirement. New 

claim 9 has been added to replace canceled claim 8. New claims 10 and 11 have been 

added to point out that several forms of the amide derivative of claim 1 form part of the 

claimed invention. Claim 12 has been added to claim the method of treatment implicit in 
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canceled claim 8. Claim 13 has been added to claim a method of treating obesity, as 

taught in the application as originally filed. 

Claims 1, 3, and 5 have been amended to more particularly point out and 

distinctly claim the subject matter Applicants regard as their invention. In particular, the 

claim language has been adjusted to conform with accepted U.S. claim language 

practices. For example, parentheses were deleted, and language describing optional or 

alternative features of the claimed invention was clarified. Clairn 6 was amended to 

clarify that each recited compound or its salt was claimed individually, and not 

necessarily in the form of a composition containing all recited compounds and salts 

thereof. 

In claim 7, "agent" was changed to "composition" to recite the statutory term. 

See 35 U.S.C. § 101. Applicants have used "agent" and "composition" interchangeably 

throughout the application. Compare, for example, specification at page 5, lines 1-5, 

and page 26, line 10. Claim 7 was also modified to recite widely accepted multiply 

dependent claim language. Applicants note that, upon a review of their records, it 

appears that the fee for multiply dependent claims was not submitted yet in this 

application. Therefore, Applicants submit that fee with this Amendment. 

Claim 8 was canceled and rewritten as claim 9. Claim 9 depends from claim 7, 

and merely presents the subject matter of canceled claim 8 in widely accepted claim 

language. Support for new claims 10 and 11, reciting forms of the amide derivatives of 

claim 1, find support throughout the specification and claims as originally filed, and in 

particular on page 8, line 24, to page 9, line 5, and page 19, lines 7-15. Claim 12, 

depending from claim 1 and reciting the method of treating diabetes mellitus in original 
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claim 8, finds additional support in the specification generally, and in particular on pages 

20-28. Claim 13 recites a method for treating obesity, and finds support in the 

application as filed, and in particular, in the specification on page 20, line 4, to page 21, 

line 11, and page 25, line 13, to page 28, line 22. 

II. Certified Copies of Priority Document 

The first page of the Office Action dated December 7, 2000, indicates that no 

certified copy of the priority document has been received by the Patent and Trademark 

Office (PTO). However, the Notification of Acceptance of Application under 35 U.S.C. 

371 and 37 C.F.R. 1.494 or 1.495 mailed May 17, 2000 (a copy enclosed), indicates 

that a copy of the priority document has been received. Applicants respectfully request 

that the Examiner verify whether a certified copy of the priority application has been 

received by the PTO in this application. 

Ill. Restriction and Election Requirements 

The restriction requirement and species election requirement of record have 

been made final. See Office Action at page 2. While Applicants maintain their traverse 

1 of these requirements, they affirm their election with traverse of Group IV, claims 1-8 

(now claims 1-7 and 9) drawn to compounds, compositions, and methods of use for 

Formula I wherein Z is CH, and also their election with traverse of the species of 

Example 7 on page 37, Example 12 on page 38, and Example 41 on page 44 of the 

specification. Applicants gratefully acknowledge the Examiner for refraining from 

restricting the claims further. See Office Action at page 2. · 
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Claims 1-8 have been rejected under the judicially created doctrine of improper 

Markush grouping, because these claims are allegedly drawn.to an improper Markush 

group, that is, the claims allegedly lack unity of invention. See Office Action at page 2. 

The Office Action reasons that the "variables Z, X, and B, [together] with various values 

for other substituents are defined in such a way that they keep changing the 

structure/core of the compound that determines the classification/subclassification." Id. 

The Office Action has further asserted that the physical properties of the various 

compounds would be "tremendously altered" by the possible range of the claimed 

variables. In sum, the Office Action alleges an improper Markush group based on the 

alleged lack of unity. Applicants traverse, and disagree with the reasoning. 

Among the many incorrect statements set forth in the Office Action at pages 2-3, 

Applicants disagree, in particular, with the statement that "[t]his feature is not inventive." 

Id. Moreover, Applicants traverse the unsupported statement that "the physical 

properties e.g. solubility, melting point, appearance etc. are tremendously altered with 

the changing of the various variable[s]," to the extent that foreseeable variation in these 

properties Is used to support the improper Markush group rejection. Applicants request 

evidence on this point in accordance with MPEP § 2144.03. 

Applicants respectfully request that the Examiner hold this rejection in abeyance 

until otherwise patentable. subject matter has been identified. The Examiner kindly 

indicated that this rejection could be overcome by limiting the claimed invention to the 

elected subject matter. See Office Action at page 3. Applicants have traversed the 
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restriction and election requirements, and if those requirements are not withdrawn, 

further argument now against the Markush rejection would be moot. 

V. Claim Rejections under 35U.S.C.§112 

Claims 1-8 have been rejected under 35 U.S.C. § 112, iT 1, as allegedly lacking 

enablement for compounds and compositions wherein "heteroaryl ring = 

isothiazolopyridine, imidazopyridinyl, or oxobenzofuranyl, etc." Office Action at pages 3-

4. Specifically, the Office Action states "while [claims 1-8 are] enabl[ed] as therapeutic 

agent for diabetes mellitus which comprises of the amide derivative or its salt according 

to claims 1-6 as an effective ingredient, [the Applicants' disclosure] does not reasonably 

provide enablement for compounds, compositions based on heteroaryl ring = 

isothiazolopyridine, imidazopyridinyl, or oxobenzofuranyl, etc." Id. The Office Action 

then analyzes several factors for determining enablement from In re Wands to support 

the rejection. In re Wands, 858 F.2d 731, 8 USPQ2d 1400 (Fed. Cir. 1988); ex parte 

Forman, 230 USPQ 546 (Bd. Pat. App. & lnterf. 1986). Applicants respectfully traverse 

this rejection. 

In stating the rejection, the Office Action asserts that "the claims are open-ended, 

and broad." This reasoning appears to suggest an indefiniteness rejection under 35 

U.S.C. § 112, iT 2, which has not been made. Applicants traverse this assertion and ask 

for clarification whether the claims are rejected on this ground. 

35 U.S.C. § 112, iT 1 requires: 

The specification shall contain a written description of the invention, and of 
the manner and process of making and using it, in such full, clear, 
concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and 
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use the same, and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 

Given the statutory language, "enablement requires that the specification teach 

those in the art to make and use the invention without undue experimentation." In re 

Wands, 858 F.2d at 737, 8 USPQ2d at 1404. Moreover, "[t]he key word is 'undue,' not 

'experimentation.' " Id (internal quotations and citations omitted). To determine 

whether any needed experimentation is undue, the Federal Circuit listed eight factors to 

consider. See id. Applicants believe that the full scope of their claims is enabled, and 

set forth their counter-analysis of those eight factors below: 

(1) The nature of the invention: Claims 1-6 recite compounds which are amide 

derivatives represented by the general formula (I), and salts thereof. Claim 6 names 

several amide derivatives and salts thereof. Claim 7 recites a composition which 

comprises at least one amide derivative as claimed in one of claims 1 to 6 in a 

pharmaceutically acceptable carrier. Claim 9 recites the composition of claim 7, 

wherein the amount of amide derivative is an amount effective for the treatment of 

diabetes mellitus. To the extent that the disclosed invention is broader than the scope 

of these claims, Applicants do not mean to limit the scope of their invention by this 

characterization. Also, Applicants point out that the claimed invention is more than just 

a treatment for diabetes. 

(2) The state of the prior art: The specification describes some background of 

the present invention on pages 1-3. Applicants do not concede that any of the 

documents mentioned therein are "prior art" with respect to their invention. 

(3) The predictabllity or lack thereof in the art: The Office Action asserts that 

a lack of predictability as to methods for making a therapeutic agent for diabetes 

10 

PT0_00001242 

Sawai Ex. 1007 
Page 148 of 495



::NDER.SCN, 
~ARRETr, 

'.,L L.P. 
~ET1 N, W. 

oc ~0006 
•4000 

Application No.: 09/529,096 
Attorney Docket No.: 7385.0007-00 

mellitus has been demonstrated. Applicants traverse and ask for evidence of that 

demonstration. To the extent that the Office Action is correct, and yet Applicants' 

disclosure addresses that lack, this speaks of the patentability of Applicants' 

contribution to the art. 

(4) The amount of direction or guidance present, and 

(5) The presence or absence of working examples: The Office Action 

asserts: "There are no doses present for a method of preparing a therapeutic agent for 

diabetes mellitus." Office Action at page 5. Applicants disagree, and point to the 

dosage, adjuvant, and administration information on pages 26-28, among other places 

in the specification. The dose is "around 0,01 mg/kg to 100 mg/kg per day for adults in 

the case of oral administration, and that is administered at a time or by dividing into 2 to 

4 times a day." Specification at page 26, lines 20-23. If the dose is given intravenously, 

the dosage changes to "around 0.001 mg/kg to 1 O mg/kg per day for adults." Id., at 

page 26, line 24, to page 27, line 1. 

The Office Action continues: "Such utilities are unbelievable on their face and 

therefore they must be supported by sufficient evidence demonstrating such utilities." 

Office Action at page 5. To the contrary, some of many potential utilities are listed in the 

specification on pages 20-23, and operability is demonstrated in the specification on 

pages 23-26. Furthermore, if one of ordinary skill in the art sought to determine the 

efficacy of an amide derivative of general formula (I), that skilled artisan could follow the 

guidance provided in the specification for performing the hypoglycemic test in kk mice 

detailed on pages 23-24, the glucose tolerance test in normal rats beginning on page 

24, and the test for stimulating human 133-, 132-, and 131- receptors found on pages 24-25. 

11 

PT0_00001243 

Sawai Ex. 1007 
Page 149 of 495



~ENUEkSON, 
GARRFTT, 
~R. L. I .P. 
lE:ET1 M. V'/, 

1~ De eooo~ 
:1~4000 

Application No.: 09/529,096 
Attorney Docket No.: 7385.0007-00 

The compounds of the present invention were shown to have a potentiating action to 

insulin sensitivity ten times greater than those compounds disclosed in WO 95/29159. 

See specification at page 24. Not only do the inventive amide derivatives of general 

formula (I) work, but they work surprisingly better. 

The Office Action concludes this point of analysis by stating that "[a]ll available 

drugs to treat diabetes mellitus could only be used in a limited way." Office Action at 

page 5. Applicants respectfully point out that their invention is not limited to treating 

diabetes mellitus. See specification generally, and in particular, pages 20-23. 

Moreover, Applicants assert that the compounds are enabled per se: the amide 

derivatives represented by the general formula (I) are described, among other places, 

on pages 4-9. General synthesis schemes appear in the Manufacturing Methods set 

forth on pages 9-20. Synthetic details for specific examples of amide derivatives 

represented by general formula (I) are shown on pages 36-63, and pages 64-70 

tabulate physico-chemical properties of one hundred and thirteen (113) amide 

derivatives of the present invention actually prepared according to the disclosed 

syntheses. 

To the extent that the rejection holds that certain heteroaryl rings are not 

enabled, Applicants point out the following examples actually synthesized and reported 

in the specification: Example 6 (imidazo[2, 1-b]thiazolyl), Example 41 (aminothiazolyl), 

Example 60 (benzyloxypyridinyl), Example 90 (benzimidazolyl), Example 104 

(pyrimidinyl), among many others. 

(6) The breadth of the claims: Applicants believe that the breadth of their 

claims is fully supported by the large number of diverse amide derivatives prepared and 
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described in the specification, and by the numerous tests showing efficacy of the amide 1 

derivatives, as discussed above. 

(7) The quantity of experimentation: The Office Action asserts that there is 

inadequate guidance, and that the amount of experimentation required of one of 

I ordinary skill in the art to practice the invention would be undue. See Office Action at 5. 

Applicants counter by referring again to the general and specific synthetic details 

provided in the specification on pages 9-20 and 36-63, the utilities listed on page 20-23, 

the efficacy tests described on pages 23-26, and the dosage and formulation 

information found on pages 26-28. To the extent that any experimentation would be 

needed, Applicants contend that it would be routine and not undue. 

(8) Level of skill of those in the art: While the Office Action did not address 

this final Wands factor, it is accepted that those in the pharmaceutical, medical, and 

related arts possess a high level of skill. 

In sum, Applicants respectfully contend that one of ordinary skill in the art finds 

copious enabling disclosure in the specification, and practicing the claimed invention 

does not require undue experimentation. Applicants therefore request that this rejection 

be withdrawn. 

VI. Claim Rejections under 35 U.S.C. § 102 

Claims 1-8 have been rejected under 35 U.S.C. § 102(a) without elaboration over 

JP 10-218861. See Office Action at page 6. Applicants traverse this rejection, for the 

reason, among many, that this Japanese document is not applicable as prior art by 

virtue of its publication date. 
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Japanese application JP 10-218861 was published on August 18, 1998. 

Applicants filed their priority application on October 17, 1997. Therefore, Applicants 

respectfully request that this rejection be withdrawn. 

Applicants perfect their claim for priority in accordance with 37 C. F.R. § 1.55(a) 

by submitting, a verified English translation of their priority document with this 

Amendment. Upon perfection of Applicants' priority date, this rejection should be 

withdrawn. 

VII. Claim Rejections under 35 U.S.C. § 103 

Claims 1-8 have been rejected as allegedly u npatentable over Schramm et al. 

(DE 37 43265) in view of Toshiyuki et al. (Chem. Pharm. Bull. 39(10) 2581-2589 (1991 )). 

See Office Action at page 6. The Office Action points out alleged structural similarities 

between the compounds disclosed and the present claimed amide derivatives of 

general formula (I), while acknowledging structural differences between them. The 

disclosed use of Schromm's compounds as broncholytics allegedly motivates one with 

knowledge of Toshiyuki's compounds, useful as antifungals, to modify Schromm's 

compounds to obtain Applicants' amide derivatives. Therefore, the Office Action 

concludes, one of ordinary skill in the art would find the amide derivatives of the present 

invention obvious. Applicants respectfully traverse. 

To establish a prima facie case of obviousness, three basic criteria must 
be met. First, there must be some suggestion or motivation, either in the 
references themselves or In the knowledge generally available to one of 
ordinary skill in the art, to modify the reference or to combine reference 
teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art reference (or references when combined) must teach 
or suggest all the claim limitations. 
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MPEP § 2143. Applicants assert that a prima facie case of obviousness has not been 

established here. 

The Office Action finds motivation to combine one document teaching 

broncholytics with another document teaching antifungals. That both disclosed classes 

of chemicals are useful "as pharmaceuticals" is insufficient. One prevents 

bronchospasm, while the other kills fungus. No motivation has been offered, besides 

alleged structural similarity and general use in the pharmaceutical arts, to combine 

these molecules, to obtain either a better broncholytic or a better antifungal. Moreover, 

the compounds are structurally very different. Toshiyuki et al. teaches a molecule with 

a phenyl group just two carbon atoms away from a triazole ring at the same end of the 

molecule. On the other hand, Schramm et al. discloses a molecule in which a phenyl 

ring attaches the opposite end of a substantial 5- to 9-atom amino-hydrocarbon chain, 

far away from any possible heterocyclic groups. 

No reasonable expectation of success can be found in either cited document. 

The molecules disclosed by Schromm et al. on the one hand are so structurally 

different, and in a different field of endeavor, from those taught by Toshiyuki et al., that 

there is no predictability in their combination. The Office Action states that "one [making 

this modification] would have expected still to maintain &/or find out 

pharmaceutical/pharmacological activity either [the] same or different than the reference 

'265 [Schromm et al.]." Applicants respectfully assert that this statement reflects the 

unpredictable nature of the proposed modification, and thus, the modification would be 

merely obvious to try at best. "Obvious to try" is not the legal standard to render the 

present claims unpatentable. See MPEP § 2141. 
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For at least these reasons, Applicants respectfully contend that the rejection 

under 35 U.S.C. § 103{a) over Schramm et al. in view of Toshiyuki et al. be withdrawn. 

To the extent that the rejection relies on Schramm et al. in combination with 

alleged common knowledge in the art or allegedly "well-known" prior art, Applicants 

traverse and request that support be provided in accordance with MPEP § 2144.03. 

VIII. Documents Made of Record but Not Cited 

The Office Action makes of record US 5,541, 197. See Office Action at page 8. 

The Office Action also mentions Application No. 09/297,762 (now US 6,048,884) and its 

division, Application No. 09/514,637 (now US 6, 177,454). Applicants note that both 

patents are assigned to the same Assignee as the present application, and submit a 

copy of the '884 patent in a Supplemental Information Disclosure Statement 

accompanying this Amendment. The '637 application is a division of the '884 patent, 

and so submission of the patent obviates the need to submit a copy of the division. 

Applicants contend that the present claims are patentable over the referenced patent 

and its division, at least because the present application claims an earlier priority date 

than the filing date of the patent. Moreover, Applicants submit US 5,223,614 to 

Schramm et al., since this document appears to be an English language equivalent of 

Schramm et al., discussed above. 

Applicants believe that the claims are patentable over these documents, and 

reserve the right to argue that patentability should the need arise. 
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Applicants respectfully request that all rejections be withdrawn, the application be 

reconsidered, and the claims allowed in a timely manner. 

A Petition for Extension of Time (Two Months) and fee therefor accompany this 

Amendment. Please grant any further extensions of time required to enter this 

response and charge any additional required fees to our deposit account 06-0916. 

Dated: May 4, 2001 

Enclosures: 

- Appendix 

Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 

By: c·_g~ ltJ. ;IJ 
David W. Hill 
Reg. No. 28,220 

- Verified Translation of Priority Document 
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APPENDIX 

Claims 1, 3, 5, 6, and 7 (each once amended) and claims 9, 10, and 11 (new) are 

set forth below in marked-up form to aid the Examiner in identifying amendments to the 

claims. Additions are underlined, and deletions are shown with bold square brackets 

and strikethrough text [J.ik&tni-s]. 

1. (Once Amended) 

formula (I): 

An amide derivative represented by the [fel-lewiA§] general 

(I) 

m in the formula, each of the symbols means as follows: 

ring B[+] ~a heteroaryl group which [maY-BeJ is unsubstituted QC substituted and 

[may-be] is optionallv. fused with a benzene ring; 

X[+] ~a bond, or a lower alkylene or an alkenylene, both of which [may-be] are 

unsubstituted or substituted with hydroxy or a lower alkyl group, or Xis a carbonyl[,] or 

a group represented by -NH~, HJ and when X is a lower alkylene [gFGJ.,lf}] which [fMY-13e] 

i.§. substituted with a lower alkyl group, [tf:1e-hydrogen atoms bondod to the] 3 carbon 

atom [~] Qf the ring B [may form a lower alkylono grolff:He@etR-eF] optionally 

bonds with the lower alkyl group so that a ring is formedBJ; 

AH is a lower alkylene or a group represented by -lower alkylene-0-; 
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R18 , R1
b[: they may be] are the same or different and each is a hydrogen atom 

or a lower alkyl group; 

R2
[:] !~a hydrogen atom or a halogen atom; and 

Z[:] §.a nitrogen atom or a group represented by =CH-[)]~ 

or a salt thereof. 

3, (Once Amended) The amide derivative or the salt thereof according to claim 2, 

wherein the ring B is a heteroaryl group which [may-Os] i~ substituted with a substituent 

[seleGteG] chosen from a halogen atom, lower alkyl, lower alkenyl, lower alkynyl, 

hydroxy, sulfanyl, halogeno lower alkyl, lower alkyl-0-, lower alkyl-S-, lower 

alkyl-0-CO-, carboxy, sulfonyl, sulfinyl, lower alkyl-SO-, lower alkyl-S02-, lower 

alkyl-CO-, lower alkyl-C0-0-, carbamoyl, lower alkyl-NH-CO-, di-lower alkyl-N-CO-, 

nitro, cyano, amino, lower alkyl-NH-, di-lower alkyl-N-, aryl-lower alkyl, halogeno 

aryl-lower alkyl, guanidino, lower alkyl-CO-NH, and lower alkyl-S02-NH-, 

5. (Once Amended) 

formula (la): 

An amide derivative represented by the [following] general 

OH H 

N ~ 

~JP 
(la) 

H 

(f]in the formula, each of the symbols means as follows: 
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R[7] i§ a hydrogen atom, a halogen atom, a lower alkyl group, amino group, an 

aryl lower alkyl group, or a halogeno aryl-lower alkyl groupBt 

or a salt thereof. 

6. (Once Amended) 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-pyridinecarboxyanilide, 

(R )-2-[ 1-( 4-chlorobenzyl)-1 H-imidazol-2-yl )-4' -[2~[(2-hyd roxy-2-phenylethyl )a mi no Jeth yl]

acetan ilide, (R)-2-(1-(3,4-dichlorobenzyl)-1 H-tetrazol-5-yl]- 4'-[2-[(2-hydroxy 

-2-phenylethyl)amino]ethyl]acetanilide, 

(R )-2-(2-aminoth iazol-4-yl)-4' -[2-(2-hyd roxy-2-phenylethyl )amino ]ethyl]acetan ilide, 

(R)-2-(2-benzyl-1 H-1,2,4-triazol-3-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)-amino] 

ethyl]acetanilide, 

(R)-2-(2-aminopyridin-6-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl)acetanilide, (R)-

4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]-2-(2-pyridyl)acetanilide, 

(R)-4'-[2-[(2-hydroxy-2-phenylethyl)-amino]ethyl)-2-(2-pyrazinyl)acetanilide, (R)-4'-[2-[(2-

hydroxy-2-phenylethyl)amino]ethyl)-2-(2-pyrimidinyl)-acetanilide, [and salts thereof] or a 

salt of any of the foregoing. 

7. (Once Amended) A [flfiarmaceutical agent] composition comprising [tfle] at 

least one amide derivative or the salt thereof [according to] as clafillJ~gjo__QllJ:i of claims 

1 through 6 in a pharmaceLJ!Lcally acceptable carrier. 
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9. (New) The composition as claimed in claim 7, wherein the amount of at least one 

amide derivative or the salt thereof is an amount effective for the treating diabetes 

mellitus in a human or animal patient in need of such treating. 

10. (New) The amide derivative of general formula {I) as claimed in claim 1, wherein 

the amide derivative is an optical isomer, a hydrate, or a solvate of the amide derivative. 

11. (New) A composition comprising an amide derivative of general formula (1) as 

claimed in claim 1 in a pharmaceutically acceptable carrier, wherein the amide 

derivative is present as a polymorphic substance. 

12. (New) A method for treating diabetes mellitus in a human or animal patient in 

need of such treatment comprising administering to the patient an amount of an amide 

derivative of general formula (I) as claimed in claim 1, wherein the amount is an amount 

effective for such treatment. 

13. (New) A method for treating obesity in a human or animal patient in need of such 

treatment comprising administering to the patient an amount of an amide derivative of 

general formula (I) as claimed in claim 1, wherein the amount is an amount effective for 

such treatment. 
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any required fees to our deposit account 06-0916. 
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( 54) [Title of the Invention] Novel Phenethanol Derivative or Salt Thereof 

(57) [Abstract] 

[Object] To create a therapeutic agent for the treatment of diabetes possessing both insulin 
secretion promoting effects and insulin sensitization enhancing effects, as well as selective 
stimulatory effects on ~3 receptors. 

[Means] A novel phenethanol derivative or salt thereof represented by General Formula (I) 
below. 

[Chemical Structure 1] 

(Where the respective symbols have the meanings given below: 

Ra 
-~j 

Bring: Group represented by the formula ,,,.J:... H

4 

11¥ Fil 
or a group represented by the fomula /~,Jt _ , .. \R~ 

X R0 
I r1:·· ~ 

~::r-R Group represented by the formula 

X, Y: An oxygen atom, a sulfur atom, or a group represented by NR 6 

R 1: A hydrogen atom or a lower alkyl group 
R2

: A hydrogen atom, lower alkyl group, a methylsulfonamide group, or a group represented 
by-NHCOR3 

R3
: A hydrogen atom, a lower alkyl group, a mono- or di-lower alkylamino group, an aryl 

group, or an aralkyl group 
R4

, R5
: An identical or different hydrogen atom, a lower alkyl group, or an amino group 

R6
: A hydrogen atom, a lower alkyl group, or an aralkyl group) 

[Claims] 

[Claim 1] A novel phenethanol derivative or salt thereof represented by General Formula (I) 
below. 
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[Chemical Structure 1] 

(Where the respective symbols have the meanings given below: 

[Chemical Structure 2] 

('If:~ 
Bring: Group represented by the formula _,,~)! 

X~ Rs 

~}R' Group represented by the formula 

or a group represented by the fomula 

X, Y: An oxygen atom, a sulfur atom, or a group represented by NR 6 

R1
: A hydrogen atom or a lower alkyl group 

R 2: A hydrogen atom, lower alkyl group, a methylsulfonamide group, or a group represented 
by-NHCOR3 

R3
: A hydrogen atom, a lower alkyl group, a mono- or di-lower alkylamino group, an aryl 

group, or an aralkyl group 
R4

, R5
: An identical or different hydrogen atom, a lower alkyl group, or an amino group 

R6
: A hydrogen atom, a lower alkyl group, or an aralkyl group) 

[Claim 2] A drug characterized in containing the phenethanol derivative or salt thereof 
according to claim 1. 

[Claim 3] A therapeutic agent for diabetes characterized in having as its active constituent 
the phenethanol derivative or salt thereof according to claim 1. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention relates to a drug, and in particular, 
the present invention relates to a therapeutic agent for diabetes having as its active 
constituent a novel phenethanol derivative or salt thereof. 
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[0002] 

[Prior Art] Diabetes is a condition which is accompanied by a state of sustained 
hyperglycemia, and is reported to occur as a result of multiple environmental factors and 
hereditary factors. Insulin is the principal factor which regulates blood sugar, and it is known 
that high blood pressure results from a deficiency of insulin, or from an excess of factors 
which inhibit its action (e.g., a hereditary predisposition, lack of exercise, obesity, stress, and 
the like). There are two main types of diabetes: insulin-dependent diabetes mellitus (IDDM) 
which is caused by impaired pancreatic insulin secretory function due to an autoimmune 
condition, and non-insulin-dependent diabetes mellitus (NIDDM) which is caused by 
impaired pancreatic insulin secretory function due to pancreas exhaustion accompanying 
sustained elevated insulin secretion. Over 95% of Japanese diabetes patients are reported to 
have NIDMM, and an increase in the number of patients is a problem which accompanies 
changes which have occurred in lifestyle. Treatment of diabetes primarily involves dietary 
regimens, exercise regimens, reduction in obesity, and the like in mild cases, but if the 
condition progresses further, oral drugs for diabetes are administered (e.g., insulin release 
promoters such as sulfonylureas, and insulin sensitization enhancing agents which promote 
insulin sensitivity), and in more severe cases, insulin preparations are administered. 
However, there is a strong desire for a formulation of medications capable of a higher level 
of blood sugar control, and a strong desire to create therapeutic drugs for diabetes with 
greater efficacy and with a new mechanism. 

[0003] U.S. Patent No. 4,396,627 and U.S. Patent No. 4,478,849 describe 
phenylethanolamine derivatives, and these compounds have been disclosed as being useful as 
anti-obesity drugs and anti-hyperglycemia drugs. The effects of these compounds are 
reported to be due to p3 receptor stimulation. p3 receptor stimulation is generally known to 
have anti-obesity effects and anti-hyperglycemia effects (e.g., triglyceride-lowering effects, 
cholesterol-lowering effects, and HDL cholesterol-raising effects). p-adrenalin receptors are 
classified into Pi. p2, and P3 sub-types. It is known that stimulation of p1 receptors raises the 
heart rate, and stimulation of p2 receptors inhibits glycogen synthesis by stimulating 
glycogenolysis in the muscles, which gives rise to muscle tremors. However, these early p3 

receptor agonists had a problem of side effects such as increased heart rate and muscle 
tremors, because their action was based on stimulating p 1 receptors and p2 receptors. It has 
recently been found that species differences exist among preceptors, and it has been reported 
that even in the case of compounds found to have P3 receptor selectivity in rodents such as 
rats, they were found to have effects based on stimulation of p1 receptors and p2 receptors in 
humans. Based on these findings, research is advancing in the area of compounds having 
selective stimulatory effects on p3 receptors in humans, using human cells or cells which 
human receptors are expressed. For example, WO 95/29159 describes substituted 
sulfonamide derivatives shown in the general formula below. These are described as being 
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effective against obesity and hyperglycemia because they selectively stimulate p3 receptors in 
humans. However, nothing has been specifically disclosed regarding insulin secretion 
promoting effects and insulin sensitization enhancing effects of these compounds. 

[0004] 

[Chemical Structure 3] 

(For a description of the symbols, see the above-cited disclosure.) 

[0005] 

[Problems to Be Solved by the Invention] As mentioned above, there is a strong desire to 
create a new type of therapeutic agent for diabetes with even greater clinical efficacy. 

[0006] 

[Means for Solving These Problems] As a result of careful searching for compounds 
possessing both insulin secretion promoting effects and insulin sensitization enhancing 
effects, the present inventors found that novel phenethanol derivatives possess the dual 
activity of insulin secretion promoting effects and insulin sensitization enhancing effects, as 
well as selective stimulatory effects on p3 receptors, thereby achieving the present invention. 
That is to say, the present invention relates to a phenethanol derivative or salt thereof shown 
in General Formula (I) below, which is useful in diabetes therapy, because it possesses 
insulin secretion promoting effects and insulin sensitization enhancing effects, as well as 
anti-obesity and anti-hyperlipidemia based on selective stimulatory effects on p3 receptors. 
The present invention further relates to a drug which contains this phenethanol derivative, 
and in particular, the present invention relates to a therapeutic agent for diabetes having this 
phenethanol derivative as its active constituent. 

[0007] 

[Chemical Structure 4] 
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(Where the respective symbols have the meanings given below: 

[0008] 

[Chemical Structure 5] 

Bring: Group represented by the formula 

Rb 

H.4 

fly R4 

Group represented by the formula ~~~R5 

JC R5 

--(NjCR
4
Group represented by the formula 

X, Y: An oxygen atom, a sulfur atom, or a group represented by NR 6 

R 1: A hydrogen atom or a lower alkyl group 
R2

: A hydrogen atom, lower alkyl group, a methylsulfonamide group, or a group represented 
by-NHCOR3 

R3
: A hydrogen atom, a lower alkyl group, a mono- or di-lower alkylamino group, an aryl 

group, or an aralkyl group 
R4

, R5
: An identical or different hydrogen atom, a lower alkyl group, or an amino group 

R6
: A hydrogen atom, a lower alkyl group, or an aralkyl group) 

[0009] 

[Embodiments of the Invention] A further description of the compound of General 
Formula (I) is as follows. In the definition of the general formulae of this Specification, the 
term "lower" refers to a straight or branched carbon chain having 1-6 carbons, unless 
specified otherwise. "A lower alkyl group" is a straight or branched carbon chain having 1-6 
carbon atoms, and specific examples include a methyl group, an ethyl group, a propyl group, 
an isopropyl group, a butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group, a 
pentyl group, an isopentyl group, a neopentyl group, a tert-pentyl group, a 1-methylbutyl 
group, a 2-methylbutyl group, a 1,2-dimethylpropyl group, a hexyl group, an isohexyl group, 
a 1-methylpentyl group, a 2-methylpentyl group, a 3-methylpentyl group, a 1, 1-dimethylbutyl 
group, a 1,2-dimethylbutyl group, a 2,2-dimethylbutyl group, a 1,3-dimethylbutyl group, a 
2,3-dimethylbutyl group, a 3,3-dimethylbutyl group, a 1-ethylbutyl group, a 2-ethylbutyl 
group, a 1, 1,2-trimethylpropyl group, a 1,2,2-trimethylpropyl group, a 1-ethyl-1-methylpropyl 
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group, a 1-ethyl-2-methyl propyl group, and the like. "Aryl group" refers to an aromatic 
hydrocarbon group, and preferably, an aryl group having 6-14 carbons, and specifically, a 
phenyl group, a tolyl group, a xylyl group, a biphenyl group, a naphthyl group, an indenyl 
group, a phenanthryl group, and the like. Of these, a phenyl group or a naphthyl group is 
particularly advantageous. 

[0010] 

"An aralkyl group" is a lower alkyl group having an aryl group as a substituent group, and 
specific examples include a benzyl group, a methylbenzyl group, a methylphenethyl group, a 
dimethylbenzyl group, a dimethylphenethyl group, a benzhydryl group, a naphthylmethyl 
group, a naphthylethyl group, a an anthrylmethyl group, an anthrylethyl group, a triethyl 
group, a phenanthrylmethyl group, a phenanthrylethyl group, and the like. "A mono- or di
lower alkylamino group" refers to an amino group having 1 or 2 hydrogen atoms in an amino 
group substituted with an above-mentioned lower alkyl group, and specific examples include 
a methylamino group, an ethylamino group, a propylamino group, a dimethylamino group, a 
diethylamino group, a dipropylamino group, and the like. If Compound (I) of the present 
invention possesses 1 or more asymmetric carbon atoms, then (R)- and (S)- optical isomers, 
racemic isomers, and diastereomers are present. The present invention includes all of the 
isolates of these isomers or mixtures thereof. Moreover, the present invention also includes 
hydrates, ethanol solvates, and polymorphic crystal substances of Compound (I). Compound 
(I) of the present invention may form acids and salts. Examples of salts can include acid 
addition salts using inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic 
acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or organic acids such as formic 
acid, acetic acid, propionic acid, oxalic acid, malonic acid, succinic acid, furnaric acid, 
maleic acid, lactic acid, malic acid, citric acid, tartaric acid, carbonic acid, picric acid, 
methanesulfonic acid, ethanesulfonic acid, glutamic acid, and the like. 

[0011] Processes of Preparation 

The compound of the present invention and salts thereof, can be prepared using a variety of 
methods of synthesis, utilizing characteristics based on its basic structure or based on the 
species of the substituent groups. Representative processes of preparation are described 
below. 

First Process of Preparation 

[Chemical Structure 6] 
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(Where R2 and Bring have the same meanings as described above. R' is a protecting group 
of an amino group, R'' is a protecting group of a hydroxyl group, and Y is a leaving group 
such as a hydroxyl group, a lower alkoxy group, or a halide.) 

The present process of preparation involves an amidation reaction of Compound (II) and 
Compound (III), and then removing the protecting groups, resulting in the synthesis of 
Compound (Ia) of the present invention. In the present process of preparation, amidation 
may be carried out using a conventional method. The solvent depends on Y in Compound 
(111), but is mainly an inert solvent or an alcohol-based (isopropanol) solvent. If Y is a 
hydroxyl group, a process can be implemented in which the reaction is carried out in the 
above inert solvent, in the presence of a condensing agent. Examples of condensing agents 
include N,N'-dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethylaminopropyl) 
carbodiimide (EDCI), 1,1'-carbonyldiimidazole (CDI), diphenylphosphorylazide (DPPA), 
diethylphosphorylcyanide (DEPC), and the like. If Y is a lower alkoxy group, then the 
reaction may be implemented just as it is, or the reaction may be implemented in the above
mentioned inert solvent, and heated or heated to reflux. If Y is a halide, a process can be 
implemented in which the reaction is carried out in the above inert solvent, in the presence of 
a base. 

[0012] Examples of inert solvents include dimethylformamide (DMF), dimethylacetamide, 
tetrachloroethane, dichloromethane, dichloroethane, chloroform, carbon tetrachloride, 
tetrahydrofuran, dioxane, dimethoxyethane, ethyl acetate, benzene, toluene, acetonitrile, 
dimethylsulfoxide, or mixtures thereof, and these can be suitably selected according to the 
various reaction conditions. Examples of bases include inorganic bases such as sodium 
hydroxide, potassium hydroxide, sodium carbonate, or potassium carbonate; and organic 
bases such as N-methylmorpholine, triethylamine, diisopropylethylamine, or pyridine, and the 
like. R'' refers to a protecting group of a hydroxyl group, and representative protecting 
groups of a hydroxyl group typically used by practitioners of the art include a methyl group, 
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an ethyl group, a propyl group, an isopropyl group, a tert-butyl group or other lower alkyl 
group, a lower alkoxy-lower alkyl group, a lower alkoxy-lower alkoxy-lower alkyl group, a 
benzyl group, or other arylmethyl group, a benzoyl group or lower alkanoyl group, or other 
acyl group, a trialkylsilyl group, and the like. R' refers to a protecting group of an amino 
group typically used by practitioners of the art, and representative examples include a formyl 
group, a an acetyl group, a propionyl group, a methoxyacetyl group, a methoxypropionyl 
group, a benzoyl group, a thienylacetyl group, a thiazolylacetyl group, a tetrazolylacetyl 
group, a thiazolyl glyoxyloyl group, a thienyl glyoxyloyl group, and other acyl group, a 
methoxycarbonyl group, an ethoxycarbonyl group, a tert-butoxycarbonyl group, or other 
lower alkoxycarbonyl group, a benzyloxycarbonyl group, a p-nitrobenzyl group, a benzhydryl 
group, a triethyl group, or other aralkyl group, a trimethylsilyl group, or other tri-lower 
alkylsilyl group, and the like. 

[0013] In the present process of preparation, deprotection is accomplished by a conventional 
method. For example, removal of a protecting group of a hydroxyl group can be carried out 
as follows. 

1) Catalytic reduction: This method can be carried out in ice or heated, and in the presence of 
a catalyst such as palladium-carbon, palladium hydroxide-carbon, Raney nickel, and the like. 

2) Hydrolysis in the presence of an acid or a base: This method can be carried out by a 
conventional method of hydrolysis in the presence of a base such as sodium carbonate, 
sodium hydroxide, and the like, or an acid such as trifluoroacetic acid, hydrochloric acid, and 
the like. 

3) Liquid ammonia reduction: This method can be carried out by adding a compound 
containing a protecting group of a hydroxyl group to liquid ammonia, then adding metallic 
sodium, and agitating. 

4) Desilylation reaction: This method can be carried out by reacting a compound containing 
a protecting group of a hydroxyl group with an organic fluorine compound such as tetra-n
butylammonium fluoride or an inorganic fluorine compound such as sodium fluoride, 
potassium fluoride, hydrofluoric acid, in the inert solvent. 

Removal of an R' protecting group of an amino group is readily carried out by i) Treatment 
with an acid such as formic acid, trifluoroacetic acid, a trifluoroacetic acid-anisole mixture, a 
hydrobromic acid-acetic acid mixture, a hydrochloric acid-dioxane mixture, and the like, 
when the protecting group is a benzhydryl group, p-methoxybenzyl group, trityl group, tert
butoxy carbonyl group, formyl group, and the like; ii) Catalytic reduction using palladium
carbon or palladium hydroxide-carbon when the protecting group is a benzyl group, a p-
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nitrobenzyl group, a benzhydryl group, a trityl group, and the like; or iii) Treatment with 
water assisted by fluoride anions (tetra-n-butylammonium fluoride, sodium fluoride, 
potassium fluoride, hydrofluoric acid), and the like, when the protecting group is a tri-lower 
alkylsilyl group and the like. 

[0014] Second Process of Preparation 

Step One 

[Chemical Structure 7] 

0 
~ 0y)~_,,,.x 

i) CiJ 
/ (V) 

ff'O 
............................................... ~ 

ii) Reduction of carbonyl group 
OH R'a 

p2:i I 
'""T.'fr""',N·,~,.-""''Y") 0 
~J ,,,.J'l"J,-J(v"'® 

.. I 1 
HO (VI) R 

(Where R', B ring, and R'' have the same meanings as described above. R'a is a hydrogen 
atom or an aralkyl-type protecting group. R2

a is a hydrogen atom, a lower alkyl group, a 
methylsulfonamide group, or a nitro group. Xis a halogen atom.) 

In this step, Compound (IV) and Compound (V) are reacted, then a reduction reaction is 
carried out to achieve carbonyl group reduction, resulting in Compound (VI). 

i) The amine compound (IV) and Compound (V) are reacted just as they are, or in an inert 
solvent for 1-24 hours and heated or heated to reflux, and then ii) subjected to a reduction 
reaction to obtain Compound (VI). Examples of inert solvents include acetonitrile, 
tetrahydrofuran, 2-butanone, dimethylsulfoxide, or N-methylpyrrolidone. During the reaction 
of Compound (V) and amine compound (N), a base such as sodium bicarbonate or 
diisopropylethylamine may be added. The reduction reaction may be carried out in the 
presence of a reducing agent, in an above-mentioned inert solvent or an alcohol-based 
solvent, and under agitation. Examples of reducing agents include sodium boron hydride, 
sodium boron cyanohydride, aluminum lithium hydride, and the like. Moreover, in this step, 
Compound (VI) may be produced by protecting the amino groups of amine compound (N) 
for which the amino groups have not been protected (R' = H), after going through steps i) 
and ii), and Compound (VI) may be produced by carrying out i) and ii) after protecting the 
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amino groups of amine compound (IV) with an aralkyl-type protecting group. 

[0015] Step Two 

[Chemical Structure 8] 

(Where R1
, R2

, R2
a, R', R", and Bring have the same meanings as described above.) 

In this step, when R za is a nitro group, it is reduced to an amino group, then acylation is 
carried out, and the protecting group is removed, resulting in Compound (1). If R2

a is a 
hydrogen atom, a lower alkyl group, or a methylsulfonamide group, the protecting group is 
removed without any further treatment, making it possible to obtain Compound (I). 
Reduction of the R za nitro group can be carried out by a conventional process such as 
metallic reduction using iron, zinc, and the like. Acylation of the amino group can be carried 
out by a conventional method involving an amidation reaction with a carbonic acid 
compound. This can be readily carried out using a reactive derivative of carbonic acid such 
as an acid anhydride, an acid hydride, an active ester, and the like. Deprotection can be 
carried out in the same manner as in the First Process of Preparation above. In the above 
process of preparation, undesirable byproducts can be removed to purify the product by 
means of recrystallization, pulverization, centrifugal thin-layer chromatography, silica gel 
flash chromatography such as described by W.C. Still et al. in H Org. Chem., 43, 2923 
(1978), medium pressure liquid chromatography, or HPLC. A compound produced with 
HPLC can be isolated as a corresponding salt. The starting materials used in the above 
process of preparation can be readily produced by a process known to practitioners of the art. 
Following is a representative example thereof. 

[0016] Process for Producing Starting Compound (II) 

Step One 

[Chemical Structure 9] 
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" 

Protection when Rb is a 
hydrogen atom 

OH R' 

~(~Ji~,,-N~I 
~ ~Jl~ 

.1 NO, 
B"O (ll) ~ 

(Where R2
, R', and R" have the same meanings as described above. Rb is a hydrogen atom 

or an aralkyl-type protecting group of an amino group.) 

In this step, Compound (VII) and Compound (VIII) are reacted to synthesize Compound 
(IX). Examples of the aralkyl-type protecting group of an amino group include a benzyl 
group, a p-nitrobenzyl group, a benzhydryl group, and the like. This process can be carried 
out in the same manner as the Second Process of Preparation, and reaction conditions such as 
the reaction temperature, the solvent, and the like, are identical. If Rb is a hydrogen atom, 
amino group protection can be accomplished by a conventional method, using a di-tert
butyldicarbonate ester. 

[0017] Step Two 

[Chemical Structure 10] 

(IX) 

Reduction reaction 

(TI) 

12 

PT0_00001267 

Sawai Ex. 1007 
Page 173 of 495



(Where R2
, R', and R" have the same meanings as described above.) 

In this step, Compound (IX) undergoes a reduction reaction to synthesize Compound (II). 
The reduction reaction can be carried out by metallic reduction or catalytic reduction. Under 
some reaction conditions, R' is a hydrogen atom, but re-protection can be carried out by a 
conventional method. 

[0018] Process for Producing Starting Compound (IV) 

[Chemical Structure 11] 

H''IIN 

0 
i) y .. Y·v~(Q.) 

(ill) 

ii) Reduction when Rd is a 
cyano group 

~Y?n o 
V--.wll...., .. (_10 

f;:t (IV) 

(Where R 1, R' ', Y, and B ring have the same meanings as described above. Rd is a cyano 
group or a protected aminomethyl group.) 

In this step, amidation is carried out by reacting Compound (X) and Compound (III). The 
reaction can be carried out in the same manner as in the First Process of Preparation above. 
If Rd is a cyano group, the reduction reaction may be carried out again, to obtain Compound 
(IV) by implementing protection, as desired. Reduction can be carried out by a conventional 
method such as catalytic reduction or reduction with cobalt chloride and sodium boron 
hydride. Accordingly, the resulting Compound (I) of the present invention is isolated and 
purified as a free compound, a salt thereof produced by a conventional salification process, a 
hydrate, a solvate of ethanol and the like, or a polymorphic crystal. Isolation/purification 
may be carried out an ordinary chemical operation such as extraction, concentration, 
distillation, crystallization, filtration, recrystallization, various types of chromatography, and 
the like. The various isomers can be isolated by a conventional method using the 
physiochemical differences among the various isomers. For example, racemic compounds 
can be converted to stereochemically pure isomers by an ordinary racemic resolution method 
(e.g., optical resolution achieved by forming a diastereomer salt with an ordinary optically 
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active acid such as tartaric acid). Also, a mixture of diastereomers can be separated by a 
conventional method such as fractional crystallization or chromatography. In addition, an 
optically active compound can be produced by using a suitable optically active starting 
material. 

[0019] 

[Advantageous Effects of the Invention] The phenethanol derivative or salt thereof shown 
in General Formula (I) is useful as a therapeutic agent for diabetes, because it possesses both 
insulin secretion promoting effects and insulin sensitization enhancing effects, and also 
possesses selective stimulatory effects on p3 receptors. It is expected that the compound of 
the present invention will be useful in treating diabetes, because of its insulin secretion 
promoting effects and insulin sensitization enhancing effects, as has been confirmed in 
glucose tolerance tests and blood glucose-lowering tests in insulin-resistant model animals, 
which are described later. The mechanism of onset of action of the insulin secretion 
promoting effects and the insulin sensitization enhancing effects of the present invention is 
thought to possibly involve participation of the stimulatory effects on P3 receptors, but other 
mechanisms are possible, and the details regarding them have yet to be elucidated. The 
stimulatory effects on p3 receptors exhibited by the compound of the present invention are 
selective for P3 receptors in humans. It is known that stimulation of P3 receptors stimulates 
lipolysis (the breakdown of the trigycerides in adipose tissue into glycerols and free fatty 
acids), thereby promoting the elimination of fatty mass). Therefore, the compound of the 
present invention possesses anti-obesity effects and anti-hyperlipidemia effects (e.g., 
triglyceride-lowering effects, cholesterol-lowering effects, HDL cholesterol-raising effects, 
and the like) due to its stimulatory effects on P3 receptors, and is useful as a 
preventive/therapeutic agent for obesity and hyperlipidemia. These conditions are known to 
exacerbating factors in diabetes, and amelioration of these conditions is also useful in 
preventing and treating diabetes. 

[0020] The compound of the present invention is also useful in the prevention and treatment 
of other conditions for which it can serve to ameliorate symptoms by mitigation of the 
symptoms of obesity and hyperlipidemia. Examples of such conditions include ischemic 
heart disease such as arteriosclerosis, myocardial infarction, angina pectoris, and cerebral 
infarction such as arteriosclerosis, or aneurism. In addition, the selective stimulatory effects 
on P3 receptors is also useful in the prevention and treatment of several conditions suggested 
as being ameliorated by the stimulation of p3 receptors. Examples of these conditions are 
given below. It has been suggested that p3 receptors mediate the motility of non-relaxing 
smooth muscle contraction, and it is thought that the selective stimulation of p3 receptors, and 
the selective stimulation of p3 receptors is thought to assist physiological control of intestinal 
motility, without concomitant cardiovascular effects. Thus, there is a possibility that the 
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compound of the present invention can be useful in treating conditions arising from disorders 
in intestinal motility, such as various gastrointestinal disorders such as irritable bowel 
syndrome. It is also useful in treating peptic ulcers, esophagitis, gastritis and duodenitis 
(including disorders induced by H pylori), enterelcosis, inflammatory intestinal disorders, 
ulcerative colitis, Crohn's disease, and proctitis), and gastrointestinal ulcers. Moreover, p3 

receptors have been shown to affect the inhibition of release of neuropeptides of a variety of 
sensory fibers in the lungs. Sensory fibers plan an important role in neurogenic inflammation 
of the respiratory tract, including the lungs. Thus, a Prspecific pharmacological agent of the 
present invention is useful in treating neurogenic inflammations such as asthma, and 
moreover, has few effects on the cardiopulmonary system. p3 adrenalin receptors are able to 
produce selective antidepression effects by stimulating p3 receptors in the brain, and it is 
therefore possible that the compound of the present invention may be useful as an 
antidepressant. Effects on the compound of the present invention on p receptors has been 
shown to be p3 receptor-selective in experiments using human cells, and few or no side 
effects caused by other p3 receptors have been observed. 

[0021] The advantageous effects of the compound of the present invention have been 
confirmed with the following tests. 

1. Blood glucose-lowering tests in kk mice (insulin resistance model: Obesity, 
hyperglycemia 

Using male kk mice (blood glucose level 200 mg/dL or higher), blood glucose levels were 
measured after feeding, and the mice were randomly divided into groups. The test drug was 
dosed by forced oral administration or subcutaneously once a day for 4 days, and the blood 
glucose level 15-18 hours after the fmal dosing was compared with the blood glucose level 
prior to dosing (n=6). Blood was drawn from the caudal vein of the mice, using a glass 
capillary tube (after being treated with heparin), and after deproteinization, the glucose level 
(mg/dL) in the supernatant was determined by colorimetry with glucose oxidase. The 
compound of the present invention significantly reduced blood glucose levels in comparison 
to levels prior to administration of the test drug, whether administered orally or 
subcutaneously. These results show that the compound of the present invention possesses 
good insulin sensitization enhancing effects. 

[0022] 

2. Glucose tolerance tests in healthy rats 

Using 7-week-old SD rats, after fasting a whole day and night, the rats were randomly 
divided into groups, and an oral glucose tolerance test (OGTT) was conducted (n=4). The 
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test compound was administered orally or subcutaneously 30 minutes prior to administering 
glucose (oral dose 2 g/kg). The rats were anesthetized with pentobarbital (65 mg/kg), and 
blood was drawn from the abdominal vena cava, using a glass syringe treated with heparin. 
After deproteinization, the glucose level (mg/d.L) in the supernatant was determined by 
colorimetry with glucose oxidase. The blood insulin level was determined by measuring 
plasma insulin (ng/mL) using radioimmunoassay (RIA). There was observed to be a 
significant increase in blood insulin levels in groups dosed either orally or subcutaneously 
with the compound of the present invention, as compared to untreated groups. In addition, 
increases in blood glucose levels were significantly suppressed after administering glucose. 
These results show the compound of the present invention has favorable insulin secretion 
promoting effects as well as hyperglycemia inhibiting effects. 

[0023] 

3. Human ft3,__]2• and ft1 receptor stimulation tests 

Human P3 agonism was studied using a SK-N-MC cell line (permanent human P3 and p1 

receptors were expressed in the purchased cells), and human p2, p 1 receptor agonism was 
studied using a CHO cell line (human p2, p1 receptors were forcibly expressed in the 
purchased cells). The stimulatory activity of the compound (10-10 to 104 M) was studied by 
culturing the cells on a 24-well plate at 105 cells/well, and with the cells in a subconfluent 
state after 2 days, cyclic AMP ( cAMP) production activity was used as the index. Human 
P3 agonism was studied in the presence of a Pi receptor blocker (CGP20712A, 10-6 M). The 
cAMP production (pmol/mL) in the cells was measured by RIA using 1-cAMP. The potency 
of effect of the various compounds was computed using the pD2 values from the dose
response curve and the maximum activity (I.A. (% ), the maximum reaction of isoproterenol 
10-6 M is set at 100% ), and the results were compared. The compound of the present 
invention was found to have selective stimulatory effects on human P3 receptors. 
Pharmaceutical compositions having one or more species of the compound of the present 
invention or salt thereof as the active constituent were prepared using an ordinary 
pharmaceutically acceptable carrier. The pharmaceutical composition according to the 
present invention can be administered orally, or in a non-orally dosed form, including an 
injection, suppository, transdermal, inhalant, or vesical injection. The dose is suitably 
determined with consideration given to the age and gender of the person receiving the dose, 
but is typically 0.01 mg/kg to 100 mg/kg per day in the case of oral administration to adults, 
and is administered once a day or divided into 2-4 times. Depending on the condition, if 
administered intravenously, the typical dose ranges from 0.001 mg/kg to 10 mg/kg per time 
for an adult, and dosing can be performed once or several times per day. The carrier for the 
preparation can be a solid ore liquid non-toxic pharmaceutical substance. 
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[0024] A solid composition for oral administration of the present invention can be in the 
form of a tablet, a pill, a capsule, a powder, or granules. In such a solid composition, one or 
more active substances, is mixed with at least one inert diluent, such as lactose, mannitol, D
glucose, hydroxypropyl cellulose, microcrystalline cellulose, starch, polyvinyl pyrrolidone, 
agar, pectin, magnesium aluminum metasilicate, and magnesium aluminate. The composition 
may also contain additives other than the inert diluent, such as a lubricating agent such as 
magnesium stearate, a disintegrator such as fibrous calcium glycolate, a stabilizer such as 
lactose, and a solubilizer such as glutamic acid or aspartic acid. As needed, tablets or pills 
may have a sugar coating such as cane sugar, gelatin, hydroxypropyl cellulose, 
hydroxypropyl methylcellulose, or a film to aid digestion in the stomach or the intestines. 
Liquid compositions for oral administration contain pharmaceutically acceptable emulsions, 
solutions, suspensions, syrups, elixirs, and the like, as well as commonly used inert diluents 
such as purified water and ethanol. In addition to inert diluents, this composition may also 
contain an adjuvant such as a lubricating agent or a suspension, or a sweetener, flavoring, 
fragrance, or antiseptic. Injections for non-oral administration contain an antiseptic aqueous 
or non-aqueous solution, suspension, or emulsion. An aqueous solution or suspension may 
contain distilled water and physiological saline for injection, for example. Examples of non
aqueous solutions and suspensions include propylene glycol, polyethylene glycol, cocoa 
butter, olive oil, sesame oil, or other vegetable oil, an alcohol such as ethanol, or gum Arabic, 
Polysorbate 80 (trade name), and the like. Such a composition may also contain an adjuvant 
such as an isotonizer, antiseptic, lubricating agent, emulsifier, dispersant, stabilizer (e.g., 
lactose), and solubilizer (e.g., glutamic acid, aspartic acid). These may be sterilized by 
passing through a bacterial retentive filter, adding a bacteriocide, or by irradiating. These can 
be used to produce a sterile solid composition, or they can be dissolved in sterile water or in a 
sterile solution for injection prior to use. 

[0025] 

[Examples] The present invention is described in further detail below on the basis of 
examples. The compound of the present invention is not limited to the compounds recited in 
the examples below, and may contain the compound shown in General Formula (I) above, a 
salt thereof, a hydrate thereof, a geometrical or optical isomer thereof, or a polymorphic 
crystal. The case where the starting material used in the present invention is novel is 
described in the Reference Examples. 

[0026] Reference Example 1 

8.48 g of N-benzyl-2-(4-nitrophenyl)ethylamine, 5.2 g of diisopropylethylamine, 12 g of 4'
benzyloxyphenacyl bromide, and 200 mL of 2-butanone were sequentially added, and the 
reaction mixture was heated to reflux for 1 hour. After distilling off the solvent under 
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reduced pressure, the residue was diluted with ethyl acetate, washed sequentially with a 
saturated sodium hydrogencarbonate aqueous solution and saturated salt water, then the 
organic layer was dried with anhydrous magnesium sulfate, and the solvent was distilled off 
under reduced pressure. The resulting residue was dissolved in 100 mL of methanol and a 
small quantity oftetrahydrofuran. To this reaction solution was added 2 g of sodium boron 
hydride, in ice. After agitating the reaction solution for 1 hour at room temperature, the 
solvent was distilled off under reduced pressure. After adding water and ethyl acetate to the 
residue, the organic layer was washed with a saturated sodium hydrogencarbonate aqueous 
solution. After drying the organic layer with anhydrous magnesium sulfate, the solvent was 
distilled off under reduced pressure. The resulting residue was purified with silica gel 
column chromatography (eluent: hexane/ethyl acetate= 3/1), resulting in 15.2 g of 2-[N
benzyl-N-[2-( 4-nitrophenyl)ethyl]amino ]-1-( 4-benzyloxyphenyl)ethanol. 

[0027] Reference Example 2 

40 mL of 2 N HCl and 8.6 g of iron powder were added to a 250 mL methanol solution of 
14.8 g of2-[N-benzyl-N-[2-(4-nitrophenyl)ethyl]amino]-1-(4-benzyloxyphenyl)ethanol. The 
reaction solution was heated to reflux for 2 hours, after which the insoluble matter was 
filtered off with celite. After concentrating the filtrate under reduced pressure, a 1 N sodium 
hydroxide aqueous solution and chloroform were added, and the insoluble matter was again 
filtered off with celite. After drying the organic layer with anhydrous magnesium sulfate, the 
solvent was distilled off under reduced pressure. The resulting residue was purified with 
silica gel column chromatography ( eluent: hexane/ethyl acetate= 2/1 ), resulting in 11. 7 g of 
2-[ N-benzyl-N-[2-( 4-aminophenyl)ethyl]amino ]-1-( 4-benzyloxyphenyl)ethanol. 

[0028] Reference Example 3 

510 mg of 2-[ N-benzyl-N-[2-( 4-aminophenyl)ethyl]amino ]-1-( 4-benzyloxyphenyl)ethanol 
and a 10 mL xylene solution of 315 mg of 2-(3-methylpyridine-2-yl)ethyl acetate was heated 
to reflux for 13 hours. The solvent was distilled off under reduced pressure, and the residue 
was purified with silica gel column chromatography ( eluent: chloroform/methanol= 100/1 ), 
resulting in 256 mg of 4'-[2-[N-benzyl-N-[2-(4-benzyloxyphenyl)-2-hydroxyethyl] 
amino ]ethyl]-2-(3-methylpyridine-2-yl)anilide acetate. 

[0029] Reference Example 4 

4'-[2-[ N-benzyl-N-[2-( 4-benzyloxyphenyl)-2-hydroxyethyl] amino ]ethyl]-2-( 4-methyl 
pyridine-2-yl)anilide acetate was synthesized according to the same process as in Reference 
Example 3. 
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[0030] Reference Example 5 

4' -[2-[ N-benzyl-N-[2-( 4-benzyloxyphenyl)-2-hydroxyethyl]amino] ethyl]-2-(3-methyl 
pyridine-6-yl)anilide acetate was synthesized according to the same process as in Reference 
Example 3. 

[0031] Reference Example 6 

4' -[2-[ N-benzyl-N-[2-( 4-benzyloxyphenyl)-2-hydroxyethyl ]amino] ethyl]-2-(2-methyl 
pyridine-6-yl)anilide acetate was synthesized according to the same process as in Reference 
Example 3. 

[0032] Reference Example 7 

5.12 g of 2-(2-pyridyl)methyl acetate and a 50 mL xylene solution of 5.14 g of 4-
aminophenylacetonitrile was heated to reflux for 24 hours. The solvent was distilled off 
under reduced pressure, and the resulting crude crystals were washed with diethylether to 
produce 5.65 g of 4'-cyanomethyl-2-(2-pyridyl)anilide acetate. 

[0033] Reference Example 8 

4'-cyanomethyl-2-(2,4-dimethylpyridine-6-yl)anilide acetate was synthesized according to the 
same process as in Reference Example 7. 

[0034] Reference Example 9 

20 mL of Raney nickel and concentrated ammonia water were added to a 50 mL 
tetrahydrofuran solution of 5.12 g of 4'-cyanomethyl-2-(2-pyridyl)anilide acetate. The 
reaction solution was agitated for 3 hours in a hydrogen environment at normal pressure at 
room temperature. After removing the insoluble matter with celite, the solvent was distilled 
off under reduced pressure. To the resulting residue were added 50 mL of toluene and 2.1 
mL of benzaldehyde. This reaction mixture was heated to reflux for 3 hours while 
dehydrating with a Dienstag apparatus. After distilling off the solvent under reduced 
pressure, 1. 0 g of sodium boron hydride was added in ice to a 50 mL methanol solution of the 
resulting residue. After agitating the reaction solution for 1 hour at room temperature, the 
solvent was distilled off under reduced pressure. Chloroform and a saturated sodium 
hydrogencarbonate aqueous solution were added to the residue, and the organic layer was 
dried with anhydrous magnesium sulfate. After that, the solvent was distilled off under 
reduced pressure. The resulting residue was purified with silica gel column chromatography 
(eluent: chloroform/methanol= 50/1), resulting in 4.63 g of 4'-(2-benzylaminoethyl)-2-(2-
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pyridyl)anilide acetate. 

[0035] Reference Example 10 

4' -(2-benzylaminoethyl)-2-(2-pyridyl)anilide acetate was synthesized according to the same 
process as in Reference Example 9. 

[0036] Reference Example 11 

A reaction mixture of 338 mg of 4'-(2-benzylaminoethyl)-2-(2-pyridyl)anilide acetate, 299 
mg of 4'-benzyloxyphenacylbromide, and 0.175 mL of diisopropylethylamine suspended in 
20 mL of 2-butanone was heated to reflux for 3 hours. The insoluble matter was filtered off, 
and the filtrate was concentrated under reduced pressure. 120 mg of sodium boron hydride 
was added in ice to a 10 mL methanol solution of the resulting residue. After agitating the 
reaction solution for 1 hour at room temperature, the solvent was distilled off under reduced 
pressure. Chloroform and a saturated sodium hydrogencarbonate aqueous solution were 
added to the residue, and after drying the organic layer with anhydrous magnesium sulfate, 
the solvent was distilled off under reduced pressure. The residue was purified with silica gel 
column chromatography ( eluent: chloroform/methanol= 100/1 ), resulting in 283 mg of 4'-[2-
N-benzyl-N-[2-( 4-benzyloxyphenyl)-2-hydroxy ethyl] amino]ethyl]-2-(2-pyridyl)anilide 
acetate. 

[0037] Reference Example 12 

4' -[2-N-benzyl-N-[2-( 4-benzyloxyphenyl)-2-hydroxyethyl]amino )ethyl]-2-(2,4-dimethyl 
pyridine-6-yl)anilide acetate was synthesized according to the same process as in Reference 
Example 11. 

[0038] Reference Example 13 
4'-[2-N-benzyl-N-[2-(3-benzyloxyphenyl)-2-hydroxyethyl] amino ]ethyl]-2-(2-pyridyl)anilide 
acetate was synthesized according to the same process as in Reference Example 11. 

[0039] Reference Example 14 

4'-[2-N-benzyl-N-[2-(2-benzyloxyphenyl)-2-hydroxyethyl] amino ]ethyl]-2-(2-pyridyl)anilide 
acetate was synthesized according to the same process as in Reference Example 11. 

[0040] Reference Example 15 

50 mL of tetrahydrofuran and 15 mL of dimethylformamide were sequentially added to 5 .14 
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g of 4-methylaminophenylacetonitrile, 12.1 g of2-pyridylacetate hydrochloride, 10.5 g of (3-
dimethylaminopropyl)carbodiimide hydrochloride, and 7 .62 g of 1-hydroxybenzotriazole. 
After agitating the reaction solution for 2.5 hours at room temperature, the solvent was 
distilled off under reduced pressure. After diluting the residue with ethyl acetate, the organic 
layer was washed with a saturated sodium hydrogencarbonate aqueous solution, and dried 
with anhydrous magnesium sulfate. The residue obtained by distilling off the solvent under 
reduced pressure was purified with silica gel column chromatography ( eluent: 
chloroform/methanol= 100/l -7 20/1), resulting in 6.07 g of 4'-cyanomethyl-N-methyl-2-(2-
pyridyl)anilide acetate. 

[0041] Reference Example 16 

4'-(2-benzylaminoethyl)-N-methyl-2-(2-pyridyl)anilide acetate was synthesized according to 
the same process as in Reference Example 9. 

[0042] Reference Example 17 

4' -[2-N-benzyl-N-[2-( 4-benzyloxyphenyl)-2-hydroxyethyl] amino ]ethyl]-N'-methyl-2-(2-
pyridyl)anilide acetate was synthesized according to the same process as in Reference 
Example 11. 

[0043] Reference Example 18 

1.28 g of phenyltrimethylammonium tribromide was added to a 20 mL tetrahydrofuran 
solution of 1. 03 g of N-( 5-acetyl-2-benzyloxyphenyl)methanesulfonamide. After agitating 
the reaction solution for 0. 75 hour at room temperature, the insoluble matter was filtered off. 
The filtrate was concentrated under reduced pressure, and the resulting crude crystals were 

crystallized using chloroform-hexane. To a mixture of the resulting crystals and 1.11gof4'
(2-benzylaminoethyl)-2-(2-pyridyl)anilide acetate were sequentially added 20 mL of 2-
butanol and 0.56 mL of diisopropylethylamine. The reaction mixture was heated to reflux for 
1 hour, and the insoluble matter was filtered off. The filtrate was concentrated under reduced 
pressure, and 160 mg of sodium boron hydride was added in ice to a 20 mL solution of the 
resulting residue. After agitating the reaction solution for 0.5 hour at room temperature, 
another 4 70 mg of sodium boron hydride was added to the reaction solution. After agitating 
the reaction solution for 0.5 hour at room temperature, the solvent was distilled off under 
reduced pressure. Ethyl acetate and a saturated sodium hydrogencarbonate aqueous solution 
were added to the residue, and after drying the organic layer with anhydrous magnesium 
sulfate, the solvent was distilled off under reduced pressure. The residue was purified with 
silica gel column chromatography ( eluent: chloroform/methanol = 100/1 ), resulting in 920 
mg of 4' -[2-N-benzyl-N-[2-( 4-benzyloxy-3-methanesulfonylaminophenyl)-2-hydroxyethyl] 

21 

PT0_00001276 

Sawai Ex. 1007 
Page 182 of 495



amino ]ethyl]-2-(2-pyridyl )anilide acetate. 

[0044] Reference Example 19 

4'-[2-N-benzyl-N-[2-(4-benzyloxy-3-nitrophenyl)-2-hydroxyethyl]amino]ethyl]-2-(2-pyridyl) 
anilide acetate was synthesized according to the same process as in Reference Example 11. 

[0045] Reference Example 20 

4'-[2-N-benzyl-N-[2-(3-amino-4-benzyloxyphenyl)-2-hydroxyethyl]amino]ethyl]-2-(2-
pyridyl) anilide acetate was synthesized according to the same process as in Reference 
Example 2. 

[0046] Reference Example 21 

To a 10 mL chloroform solution of 670 mg of 4'-[2-N-benzyl-N-[2-(3-amino-4-
benzyloxyphenyl)-2-hydroxyethyl]amino ]ethyl]-2-(2-pyridyl)anilide acetate was added 1.0 
mL of a formic acid-anhydrous acetic anhydride mixture (3:5), and this was agitated for 7 
hours at room temperature. The solvent was distilled off under reduced pressure, and 15 mL 
of methanol, 1.0 mL of water, and 490 mg of sodium carbonate was added to the residue, and 
agitated for 1.5 hour at room temperature. The insoluble matter was filtered off, the solvent 
was concentrated under reduced pressure, and water and chloroform were added to the 
resulting residue. After washing the organic layer with saturated salt water, it was dried with 
anhydrous magnesium sulfate. The residue was purified with silica gel column 
chromatography (eluent: chloroform/methanol= 50/1), resulting in 590 mg of 4'-[2-N
benzyl-N-[2-(4-benzyloxy-3-formamidephenyl)-2-hydroxyethyl]amino]ethyl]-2-(2-pyridyl) 
anilide acetate. 

[0047] Reference Example 22 

20 mL of acetic anhydride was added to 640 mg of 4'-[2-N-benzyl-N-[2-(3-amino-4-
benzyloxyphenyl)-2-hydroxyethyl]amino ]ethyl]-2-(2-pyridyl)anilide acetate, and the mixture 
was agitated for 2 hours at room temperature. The solvent was distilled off under reduced 
pressure, 30 mL of methanol and 5 mL of 1 N sodium hydroxide aqueous solution were 
added to the residue, and then agitated for 1.5 hour at room temperature. The solvent was 
distilled off under reduced pressure, water and ethyl acetate were added to the residue, and 
after washing the organic layer sequentially with water and saturated salt water, it was dried 
with anhydrous magnesium sulfate. The solvent was distilled off under reduced pressure, 
and the residue was purified with silica gel column chromatography ( eluent: 
chloroform/methanol = 50/1), resulting in 570 mg of 4'-[2-N-[2-(3-acetamide-4-benzyl 
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oxyphenyl )-2-hydroxyethyl]-N-benzylamino ]ethyl]-2-(2-pyridyl)anilide acetate. 

[0048] Reference Example 23 

2-[ N-benzyl-N-[2-( 4-nitrophenyl)ethyl]amino ]-1-(2-benzyloxyphenyl) 
synthesized according to the same process as in Reference Example 1. 

[0049] Reference Example 24 

ethanol was 

2-[ N-benzyl-N-[2-( 4-aminophenyl)ethyl]amino ]-1-(2-benzyloxyphenyl) ethanol was 
synthesized according to the same process as in Reference Example 2. 

[0050] Reference Example 25 

4' -2-[ N-benzyl-N-[2-(2-benzyloxyphenyl)-2-hydroxyethyl]amino ]ethyl-2-( 1-benzylimidazole-
2-yl)anilide acetate was synthesized according to the same process as in Reference Example 
3. 

[0051] Reference Example 26 

7 .5 g of 4'-benzyloxyphenacylbromide was added to 100 mL of an acetonitrile solution of 8.2 
g of 2-( 4-nitrophenyl)ethylamine at room temperature. After agitating the reaction solution 
for 0.5 hour at room temperature, the resulting insoluble matter was filtered off, and a 
suitable amount of solvent distilled off under reduced pressure without heating. To the 
concentrated reaction solution was added 50 mL of methanol and 2.5 g of sodium boron 
hydride in ice, and this was agitated for 1 hour at room temperature. The solvent was 
distilled off under reduced pressure, and the residue was dissolved in chloroform and a 
saturated sodium hydrogencarbonate aqueous solution. The organic layer was dried with 
anhydrous magnesium sulfate. The solvent was distilled off under reduced pressure, and the 
resulting residue was purified with silica gel column chromatography ( eluent: 
chloroform/methanol = 20/1), resulting in 4.36 g of 1-(4-benzyloxyphenyl)-2-[[2-(4-
nitrophenyl)ethyl]amino ]ethanol. 

[0052] Reference Example 27 

A 100 mL tetrahydrofuran solution of 4.29 g of 1-(4-benzyloxyphenyl)-2-[[2-(4-
nitrophenyl)ethyl]amino]ethanol and 2.39 g of di-t-butyl bicarbonate ester was heated to 
reflux for 2 hours. The solvent was distilled of under reduced pressure, and to a 150 mL 
solution of the resulting residue was added 1.1 g of 10% palladium-carbon, and agitated for 5 
hours at room temperature in a hydrogen environment under normal pressure. After 
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removing the insoluble matter with celite, the filtrate was concentrated under reduced 
pressure to yield 3.53 g of N-[2-(4-aminophenyl)ethyl]-N-[2-hydroxy-2-(4-hydroxy 
phenyl)ethyl] carbamate t-butyl ester. 

[0053] Reference Example 28 

320 mg of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride and 240 mg of 1-
hydroxybenzotriazole were added to a 15 mL dimethylformamide solution of 513 mg of N
[2-( 4-aminophenyl)ethyl]-N-[2-hydroxy-2-( 4-hydroxyphenyl)ethyl] carbamate t-butyl ester 
and 243 mg 2-(2-aminothiazole-4-yl) acetate, and agitated for 14 hours at room temperature. 
The solvent was distilled off under reduced pressure, water and ethyl acetate were added to 
the residue, and the organic layer was washed with saturated salt water. After drying the 
organic layer with anhydrous magnesium sulfate, the solvent was distilled off under reduced 
pressure. The resulting residue was purified with silica gel column chromatography ( eluent: 
chloroform/methanol= 30/1 ), resulting in 570 mg of N-[2-[ 4-[2-(2-aminothiazole-4-yl) ace 
amide]phenyl]ethyl]-N-[2-hydroxy-2-(4-hydroxyphentyl)ethyl] carbamate t-butylester. 

[0054] Example 1 

135 mg of palladium-carbon was added to a 10 mL methanol solution of253 mg of 4'-[2-[N
benzyl-N-[2-( 4-benzyloxyphenyl)-2-hydroxyethyl] amino ]ethyl]-2-(3-methylpyridine-2-
yl)anilide acetate. The reaction solution was agitated for 2 hours in a hydrogen environment 
under normal pressure. After filtering off the insoluble matter with celite, the filtrate was 
concentrated under reduced pressure. A 0.1 mL 4 N hydrogenchloride-ethyl acetate solution 
was added to a methanol solution of the resulting residue, and the solvent was distilled off 
under reduced pressure. After crystallizing the residue with methanol-ethanol-diethyl ether, 
the crude crystals were recrystallized with methanol-ethanol, yielding 112 mg of 4'-[2-[[2-
hydroxy-2-( 4-hydroxyphenyl)ethyl]amino ]ethyl-2-( 4-methylpyridine-2-yl) anilide acetate 
hydrochloride. 

[0055] Example 2 

4'-[2-[[2-hydroxy-2-( 4-hydroxyphenyl)ethyl]amino ]ethyl-2-(3-methylpyridine-6-yl) anilide 
acetate hydrochloride was synthesized according to the same process as in Example 1. 

[0056] Example 3 

4'-[2-[[2-hydroxy-2-( 4-hydroxyphenyl)ethyl]amino ]ethyl-2-(2-pyridyl) anilide acetate 
hydrochloride was synthesized according to the same process as in Example 1. 
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[0057] Example 4 

4' -[2-[[2-hydroxy-2-( 4-hydroxyphenyl )ethyl]amino ]ethyl-2-(2,4-dimethylpyridine-6-yl) 
anilide acetate hydrochloride was synthesized according to the same process as in Example 1. 

[0058] Example 5 

120 mg of 10% palladium-carbon was added to a 10 mL methanol solution of236 mg of 4'
[2-[ N-benzyl-N-[2-( 4-benzyloxyphenyl)-2-hydroxyethyl] amino ]ethyl]-2-(3-methylpyridine-
2-yl)anilide acetate. The reaction solution was agitated for 4 hours in a hydrogen 
environment at normal pressure. After filtering off the insoluble matter using celite, the 
filtrate was concentrated under reduced pressure. 0.1 mL of 4 N hydrogen chloride-ethyl 
acetate solution was added to a methanol solution of the resulting residue, and the solvent 
was distilled off under reduced pressure. The residue was purified with silica gel column 
chromatography (eluent: chloroform/methanol = 5/1), resulting in 121 mg of 4'-[2-[[2-
hydroxy-2-( 4-hydroxyphenyl)ethyl]amino ]ethyl-2-(3-methylpyridine-2-yl) anilide acetate 
hydrochloride. 

[0059] Example 6 

4' -[2-[[2-hydroxy-2-( 4-hydroxyphenyl )ethyl]amino ]ethyl-2-(2-methylpyridine-6-yl) anilide 
acetate hydrochloride was synthesized according to the same process as in Example 5. 

[0060] Example 7 

4' -[2-[[2-hydroxy-2-(3-hydroxyphenyl )ethyl]amino ]ethyl-2-(2-pyridyl) anilide acetate 
hydrochloride was synthesized according to the same process as in Example 5. 

[0061] Example 8 

4' -[2-[[2-hydroxy-2-(2-hydroxyphenyl )ethyl]amino ]ethyl-2-(2-pyridyl) anilide acetate 
hydrochloride was synthesized according to the same process as in Example 5. 

[0062] Example 9 

A 0.5 fumaric acid salt of 2-(1-benzylimidazole-2-yl)-4'-[2-[[2-hydroxy-2-(2-
hydroxyphenyl)ethyl]amino ]ethyl-2-(2-pyridyl) anilide acetate was synthesized according to 
the same process as in Example 5. 
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[0063] Example 10 

A fumaric acid salt of 4'-[2-[[2-hydroxy-2-( 4-hydroxyphenyl)ethyl]amino ]ethyl-N-methyl-2-
(2-pyridyl) anilide acetate was synthesized according to the same process as in Example 5. 

[0064] Example 11 

10 mL of a trifluoroacetic acid solution of 490 mg of N-[2-[ 4-[2-(2-aminothiazole-4-yl) 
acetamide ]phenyl]ethyl]-N-[2-hydroxy-2-( 4-hydroxyphentyl)ethyl] carbamate t-butylester 
was agitated for 30 minutes at room temperature. The solvent was distilled off under reduced 
pressure, 20 mL of tetrahydrofuran and 30 mL of a 4 N HCl-dioxane solution were added to 
the residue, and this was agitated for 1.5 hour at room temperature. The solvent was distilled 
off under reduced pressure, and the resulting residue was purified with reverse-phase column 
chromatography ( eluent: water/methanol= 2/1 ), resulting in 340 mg of 2-(2-aminothiazole-4-
yl)-4'[2-[[2-hydroxy-2-(2-hydroxyphenyl)ethyl]amino ]ethyl] anilide acetate 0.5 
hydrochloride, 1.5 trifluoroacetate salt. 

[0065] Example 12 

4'-[2-[[2-hydroxy-2-( 4-hydroxy-3-methanesulfonamidephenyl)ethyl]amino ]ethyl]-2-(2-
pyridyl)anilide acetate hydrochloride was synthesized according to the same process as in 
Example 1. 

[0066] Example 13 

4' -[2-[[2-(3-formamide-4-hydroxyphenyl-2-hydroxyethyl) ]amino ]ethyl]-2-(2-pyridyl)anilide 
acetate hydrochloride was synthesized according to the same process as in Example 1. 

[0067] Example 14 

4'-[2-[[2-(3-formamide-4-hydroxyphenyl-2-hydroxyethyl)]amino]ethyl]-2-(2-pyridyl)anilide 
acetate hydrochloride was synthesized according to the same process as in Example 1. 

[0068] The physiochemical properties of the compounds of the Reference Examples are 
given in TABLES 1-4. The physiochemical properties compounds of the Examples are given 
in TABLES 5-6. The structural formulas for the compounds of the Examples are given in 
TABLE 7. The symbols given in the tables are explained as follows: 

Rex. No.: Reference Example No. 
Ex. No.: Example No. 
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sal.: Salt 
DATA: Physiochemical properties 
MS (m/z): Mass spectrometry values (m/z) 
NMR: Nuclear magnetic resonance spectra (TMS internal standard) 
Mp: Melting point 
OH-pos: Hydroxyl group substitution position in phenyl group 

[0069] 

[TABLE l] 
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Hex. No. lJ A T A 

~ (m/z) : 481 [(M H) tJ 
m.ffi (CDC:l3} 

I a ; 2.00 - 2.:98 (OH. m). 3.50 - 3.UO (2R m] I 8.94 OH. d, J - 1~). 
4.02 OH, dd, J = 10.0, 4J)lt,.;), 5.0!i (2f1. s:t, fl.92 - fl.97 C2H. n1), 

7_ 18 ~ 1 ..d.!5 (UH, m), fL07 - f.U~1 (2H,. m) 

MS (m/z) : 453 [(M + H) +~! 

N .M.R (CDCl;t) 
2 6 : ;2.64 - 2.91 <~ m), 3ll0 - 3.80 (3H, m) I 3.95 (lH, d, J = 14.0IB!L 

4.68 (lH, dd. J = 0.6, 4.0Hz). 6.04 (2H. :i), 6.69 - 6J.l4 (2H. m), 
K89 '3.97 C4H. m), 7. Ul 7 .44 {121l m) 

(. ............. ., .......................................................................................................................................................................................................................... . 

3 

MS (m/z) : 586 [(M + H) +J 
NMR (CDC13 ) 

6 : 2A.O (3H, s). 2.55 - 2~98 (6H, m), 3.50 - 3.60 (2H, m), 
3.87 \2H, s), 3.94. (lE, d 1 J=13.2Hz), 1.62 (1H1 dd, J= 10.0., 4.0IB!), 
5_05 (2H, s), 6.92 - 6...97 (2H, m), 7.18 - 7.45 (lBH, m), 
8.d.0 - 8.50 (1H, m), 9.(15 (lH, hrs) 

; ........................... , .. , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .... , .. . 

7 

MB (m/z) : 580 [(M + H) +J 
NMR (CTIClu) 
6 : 2.35 (3H, s). 2.55 - 2~99 (6H, m), 3.55 (HI. d, J ~ 13..6H2}. 

3.1'1 (1H, br.s). 3.80 (llii s). 3.91 (lH~ d, J""' 13.6Hz)~ 
4.57 ( lH, dd, J = 9.6, 4.0lli) 1 5.Cl4 (2Hi :;;.) ' 6.92 - s.g7 (2H~ rn) J 

7.03 - 7.07 (2H, m), 7 .. 12 (l'H, ~), 7 .. 18 - 7.AO (15H, m), 
R46 OH, d, J = 1 JJH.z), 9 76 (H:l, brs) 

1'1S (m/..:) : 586 [(M + H) + J 
NMR. (CDC13} 

o : 2.3.~ (RII, s). 2.55 - 3..00 (fm, m), 3 .. ~ (UL d, J = l3..6fu). 
~.00 (2H. s), S.00 (HI. d. J = lS.2.Hz}, 4.57 (lH, dd. J -- 9Jl, 4.ffih). 
!iJ).tii (2H,. -">), llQO - 7Ji0 (21'.Il-I, n-1), A .. J.2 l1H, cl, J = 2..ffi·b:), 

9.71 (UI, brs.) 

1'fS (m/7.) : 686 [(M + H) +J 
NMR (CDCl;:i) 
o : 2.56 3.00 (9H. m), 8.56 (l~ d, J = 13.6Hz), 3.72 (111, brs), 

:3.81 (2II. s), 3~95 (1IL d. J ... 14.()!Iz;}. 4.58 (UI. dd. J - 9.6. 4.Clllz). 
.\i04 (2H, ~). 0.90 , .. 6.94 (2H. nil, 7JE .... 7"11 C4IL m), 
7.19 - 7.48 (14'H, nl), 1.57 (HT, l., J =ROH <t:)" 1 G.20 ( ffl, bt·sJ 

1'fS (m/'1l) : 25:2 [(M + H) +J 
N.MR (CDC13~ 
6 : :a:ro (2.1-4 s)~ 3..88 (21i, s)~ ·r.23 - ·1.32 <4.H.. m), 

7.56 - 7,61 C2IL m), 7.71 OIL cit, J = L6, 7.61Iz), 
8.63 (llI, d, J = 4.4lh), l0.04 (III, hrs) 
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In.. N 11wX. O, 

10 

11 

12 

13 

14 

DAT A 

MS (:iv' z) : 280 l (rvI + H) + J 
NMR (CDCl3) 

ti : z.:·n (3H, s), Z.59 (:::!H, s) , ~u I (2H, s) , :i 77 (2H, .s), 
6.91 (lH, s), 6.93 {lH, s), 7.24- 7.28 (:;lli, m), T.56- 7.BO (ZH, m), 
10.60 (IH, brs) 

1V£S frn/ z) : 34e [(M - H) 1 J 
N:MJH (CDCl3) 
a : 2.75 ··· 2.81 (2H, m), 2~B3 --- 2.00 (2fL :n), 3.78 (2H;, .s). 

3.86 (2H, s), 7.11- 7.16 (2B, m), 7.20 - 7.38 (m, m). 
7.44 - 7.48 C2H. m), 7.69 ( rn. dt. J = z.o, !3.0Hz). 
8.61 OH, d, J = 5.2Hz), 9.72 OH, hrs) 

MS (m/z) : 374 [(M + H) +] 

N11I~ (CllCl:Y 
a : 2.30 (3H, s). 2.57 (3H, i;)' 2.75 - 2.82 (2H, m). 2.84 - 2.90 (2H, 111.)' 

3.76 (2H, s), 3.78 (2H. s), 6.91 (2H, s), T.11 - 7.16 (2H, m), 
T.20 ··· l.33 C:JH, m), 'f.44 ··· 'fAfJ (2H., :.'II), 10.2·1 (Ul, brs) 

.MS (m,/z) : 5'/2 [(M +HJ +] 
Nl.ffi (CDCl3) 
e : 2.54 - 2.91 C6H. m), S.56 < rn. d, J = ~3.6Bi). 3.86 (2E. s), 

3.9.".i (IH, d, .T ··· 13JlHz), 4. 57 (IH, dd. J ···· '!0.0, 4"0H?:), 
5.04 (2H, s), 6.90 .... e .. 94 (:2F:l, m), 7.04 --- 7.08 (2H, m), 

7.18 - 7..48 (16H, rn), 7.69 (lH, dt, J= 2.0, &Olli), 
S.62 (lH, d, J ,,., 1!.BH2), 9.72 (lH, om) 

MS (m/z) : 598 [(M- H) + l 
N:MlH (CDC!a) 

5 : 2 .. 30 (3H, s), 2.50 - :.mo (9H, m) I a.56 (1H, d, J "" 13.7Hz) I 

3.60 - 3.80 (3H, m), S.94 (LB, d, J ·""" :3.2Hz), 5.(14 (2E, s), 
S.80 - 7.60 C20H. rn), 10.26 UH. brs) 

~rs (m/z) : 572 [(M + H) +1 
NMH (CDCl3} 
l1 : 2.5G ~ 2.90 CElH, m), ~t5B ( rn. d, 1 =· ~3.GEM, 3.86 (2E, s) , 

3.97' (IH, d, J::.:: 13J~!H~), 4.60 (IR, i:kl, J.:.:.:.2.0. 8.0H:t:), 5.04 (2H, sl, 
5.83 - 6.90 C2H, m), 6..95 - 6.98 (lH, :n), 7.03 - 7.08 (2H, m). 
7.18 7.48 C15H. m). 7.69 (HI, dt, J = 8.0, 2.0H:z). 

8.60 - 6.63 C1H. m), 9.. 72 ( lH, b.rs) 

:rvlS (m/z) : 572 [(M + 1) t] 
NNER (CDCl3) 
li : ZA1 - ?..90 (6H, m), 3.49 (lF, cl, J = J3.6Hz), 5.01- 5.U (3H, m), 

6.89 Cl H, d, J = 7J!Hz), 6.96 - 6.99 (3H, m), '1.18 - 1.52 (16H, m), 
7;1'39 (lff; dt, J = 8.0Hz, J = 2.0Hz), 8.00- 8.64 (lH~ m) 1 

9.68 (lH, s) 
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l6 

LB 

l9 

20 

21 

DATA 

W";S (m,/:1;) : 200 [~M - EJ +] 
mm (CDC1s) 
6 : 3.67 (2H brn). 3.77 (3Ji, sJ. 7.10 -1.29 (1H, m), 

7.3:J - 7.09 C~H. m), 7.53 - 7 l:l5 (Hf, m). 8.43 {Uf, brd, J = :J.6Hz) 

MS (m/,,): :=mo [(M ·-- n) +J 
mm (CDC1.:i) 
B : 2.80 - 2.91 (6H, m), 3.29 (3H. s), 3.67 (2H, S), 3.82 (2H, s), 

7.08- 7.34 (HH, m), 7.53-7.58 (lH, mJ, 8.4S (lH, ct, J = 4.4Hz) 

MS {m/i) : 586 i(M - ID + l 
NMR (OJCl:-i) 

/J : 2 .bB --· 2.9B (fili, m), 329 (3H, s) , 3.54 · · 3.68 (311, m), 
3.95 <m d, J = 1S.6El:i). •1.56-4ll4. (H~ Ir.). 5.05 (2~ s), 
6.90-13.96 (2tl. m), 7JJ5 - 7.44 (l8t:t. m.), 7.03 - 7.58 (lH. m). 
8.47 (lH, d, J - .4.4Ez) 

MS (m/7'): 565 [~M ·-- H) +] 

NMN (CVCJ3) 

a : 2.50 - 2.91 {9Cl m}, 8.55 (1II, d, J = 18.6IJ:i:). :3.85 (2U, s). 
3.94 (LH, d, J = l8.6Hz), 4.56 CH. dd, J = 10.0, 3.6Hz). 
5.0fl {ZH, s), 6.83 (lH, brs), 8.94 (JH, d, J = 8.4Hz), 
7.04-7.12 (3H, m), 7.22 - 7.48 (L5EJ. m), 
7.tl9 (IH, dt, J = 2.0. 8.UIBiJ, &58 - 8.63 (lH, m), 9.70 CHI. brs) 

MS (m,/:;:): 6l7 [(M -H) 11 
mm (CDCl;i) 
i5 : 2.48 - 2.54 (UL m), 2..04 - 2.94 {511, m), 3.57 (LU, d, J ... l3.21:faJ. 

3.75 (UI, bf'S), 3.00 (2U s), 3.92 (UL d, J = 13.2Ifa), 
i.53 (lH, dd. J = 10.&."'U, J = 3.6Hz), 5.21 (2H, s,)' 

7.03 7.08 (3H, m), 723 ··· 7.48 U:5H, m), 7n7 ··· 7.75 (2H, m), 
8.60- ~.64 OH, mJ, 9.75 OE, sJ 

Y.S (.m../':z): 587 [(M II) •] 

NMR (CDCJ.3) 
8 : 2.59 - 2.88 (68. m), 3.55 (lH, d, J::: 13.2Hz~. 3.67 (1H, brs), 

3.81 (2H, br;s), 3.00 (2.H. s). 3.94 OH, d. J = J3.2ffa), 
4A.f:I 4.5~ OH. mJ, 5.05 (2H. sl o.59 ··· o.78 (3H, m), 
7.05 - 7.07 (2Il m), 7.23 - 7.46 <L4II, m}, 7!J7 - 7.71 OIL m). 
8.r:H - 8.62 (1H,. m), 9.71 (1E, brs) 

ME (m/:;i) : 515 [(M - H) +] 

NJ\rfR (CDCJ:_i) 
B : 2.53 - 2.88 (SH, m), 3.55 (lH, d, J = l3.6H:i1). 3..75 (lH, l::rs), 

3.86 (2H, s); S.91 (1H, d, J = 13,6Hz)~ .t..59 - 4-.62 (1~ m), 
5.08- 5.08 (2H. m), 6.89 - 7.:22 (6H, m), 7.23 - 7A8 04H, m), 
7 .67 7 .11 OH. m), 7 .78 8.72 (3EI, rn) , 9 .. 68 9.73 OH, m) 
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iRe.x. No.I D A T A 
~-------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

! I rvrs {m./z) : 029 [CM+ H) +J 
i I NMR (CDCl,s) 
l I lJ : 2.14 (3H, s), 2.58 - 2.87 (eli m), RM (111, d, J = la.2Eb), 
i 22 I 3+74 (lH, brsJ, 3.86 (2H, s), 3.84 (JH. d, J = 13.ZHz), 
l I 4..56 -4,64 (1H, m), 5.10 (2H, ~), 6,90 (lH1 d, J == 8AHz), 

i I 7 .02 7.IJ7 rna m}. 'i' .22 1 A.6 ClZH. m). 7.65 7, 77 C2lL mJ' 
! I 8.28 - 8.32 (lll, m), 8.60 - 8.65 (LH, m), 9.69 (IH,s) 

MS (m,/z) : 483 [ (M + H) +J 
NMH (CJJCla) 

23 t5 : 2.50 ···· 2.95 (6H, m), a.50 cnr, d, J = L3.6Uz). 
9.85 (1H, tl, J""' 13.2Hz), 5.00-5.14 (9H, m), 6.92-7.53 (l6ff. m), 
8.03 - 8.1)8 (2fL m} 

MS {m./z) : 453 [CM+ .tl) +J 
NMR (CDClg) 

24 8 : 2.46 ·-- 2.92 (6H, m), 3.40 --· 3.00 (.:111, m), 3..87 (lH, d, J = 13.Gfh), 

5.00 - 5.15 (SH, .m}, 6.55 - 6.61 (2H, m), 6.82 - 6.91 (3H, m), 
0...95 - 7.01 (lH, m), 7.17 - 7.43 ( 11 H, m), 7.49 - 7.53 (1H, m) 

MS {nl,/z) : 651 [(1'\A + H) +J 
NMR (CDClaJ 

2E o : 2..46 - 2.92 {6f:L m}, 3.60 (lH, d, J = L3.6lli':), 3.132 OH, brs), 
&''2 (2H, s), 3.'8t On:, d, J = 13J.lllz), 6.UO .... 6.16 {bil., m), 
6.87 ··· 7.54 {2511, m), l!J.23 (lH, brs) 

MS (m,/z) : 393 [(M + H) +J 
NMR {CDCI,l) 

2(l d : 2.73 (18, dd, J = 8.8, 12.4Ez), 2.84 - 3.33 (5H. m), 
4Jl4 (1H, dd, J = ::1.6, 8.8H11), 5.0..'l (2H, s), 6.9:'.-l 6.98 (2H., m), 
'l .23 .... 'l .46 (BH, m)' 8. rn .... ELI 7 (2H, m) 

MS (m/z) : 371 [(M- H) -J 
NMR (CDCls) 

27 8 : 1.46 (9H~ s)1 2.65 - 2,72 (ZE, m), 3. l5 - S.53 (411. m)~ 
4.. 72 - 483 ( l H, m), 6.58 - fi.6..~ (2H, rn), fl. 73 - 6.79 (ZH. m), 
6.1:15 ···· s.m Gm, m}, 7.13 .... 7.19 (2H, mJ 

MS {m/z) : 513 [(M +ID +J 
NMR (DMSO - da) 
15 : L3B (98, s), 2.ffi - 2.7Cl {21{, rn), 3. l4 - 3.35 (4H. m), 

3.44 (2H. s), 4.59 (UL bm), 5.15 - 5.25 OH. m), 629 (lE:, s). 
6-69 (28, d, J == 8.0fu). 6.89 (2H, m), 7.05 - 7.12 (4H, m), 
7.48 (2H, d, J = 8.0Hz), 8.31 {lH, s), gy.:;; (lH, s), 9.99 (JH. s) 

... 
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Ex. No, 

l 

2 

3 

4 

5 

6 

7 

DATA 

mp : Zll4 2:dli \:: ! 
NMR (D.M..'SO - dg) i 
a : 2.a1 C.3H, .;;), .2..85 -a1s (6H. m), a.78 (2H, s), .!1.19- 4.36 (lH, m.)~ 

fl.00 (lH, d, J = 4.0Hil. 6.14 6.78 {2H, m), 7.08 7.12 OH, m)J 
7.14- 7.2:3 (5H, m), 7Ji4- 7.61 (2H, m), 8.31- 8.37 (lH, m), · 
9.47 (rn. brs). L0.28 (HI, brs) 

mp: 215- 216'-t ! 
NMR (DMSO ~ dg) l 
o : 2Zl (::JH. ~), .2.86- 3.18 (6H, m), 8.78 (2H, s), 4.79- 4.87 (lH, m); 

o.99 (lH. d, J = 3.2Hz), 6:74 -6.79 r1:m, m}, 7.14 - 1·.20 C5H, m).~ 
7.m C:lR. d, J- 8.0HzJ, 7,53 ··· 7.60 (38, rn), &31 ··· &84 OH, m.)J 
9A"l Crn,. brs.). 10.2T (ltt;, brs) . 

mp: 211- 212't ! 
NMR (DMEO - ~) i 
d : 2.8-1- 3.20 (BH, m), 3..84 (2H. s), 4.77 - -4.86 (UL m), ! 

e.oo (1 H, d, J""' 3.2 Hz); e. 74 - 6.79 (2H; m), 7J4 - T .20 (4H, m)~ 
7.24-7.3(] (lH, m), 7,~9 (lH, d, ]=8..CHz), 7.56-7,60 (2H, m)J 
7.70 (lU, dt, J = 2.G\ 8 . .0ih) 1 S.47- 8.51 (111, w), 8.71 (lII, br5), 
B.91 (rn, brs), 9.45 (IR. brs), l0.29 (IH, brs) 

mp: 194- 196~ 
NMR (DMSO - dg) 
/i : 2.26 (~-m. s), 2.39 (3H, ;;), 2.S6 ~ 3.18 (tiH., m), 3.74 (2H, s), 

Ml1. --- 4..90 (Ul, m), 6J10 (lTJ., d, .1 = 3JS.Ib), f''l..74 --- 6AO (2.IT, m.)~ 

6.96 OH, s), 7.0L (JH, s), 7.09-7.20 (4H, m), 7.65-7.61 (2H, m)~ 
9AH (JR,, brs). 10.33 OH, brs) . 

MS (m.,/ z} : 406 [ CM + H) -+ ~
NMR (DMSO - de) 
Ci : 2.31 (3H, s), 2.84- 3.i6 (6H, m), 3.87 (2H, s), 

4.79 (lH, d, J = 8,0Hz), 6,92 ClH, brs), 6.73 - 6.79 (2H, m), 
7.18 - '7.21 (6H, m), 7.,5S - 7.00 (31~ mJ, 8.27- tL33 (lH, m), 
9M (lH,. brs), 10.23 (UI, hrs) 

M.."> Cm../z) : 406 [CM +- H) +: i 
NMH (UM50 ·-- cltl) . l 
ii : 2A4 t~m. '5), 2.00 ·· am (6H, m}, 3.78 (2ll :s), 4.70 ·· 4"76 OH, m)J 

5.81 (lH,. ors). €.72- 6.71 C2H, m), 7.10-7.20 15H, m), 
7.5:> - 7.66 (1H. m), 9.H OH. brs). 10.21- OH. brs) 

MS (m/z) : 392 [ (M + ll) -+: 
NMH (flMSO - do) 
d : 2.84 ··· 3.03 (3H, m), 3.06 ·· 3.2{1 (31-~ m), 3.84 (21-~ s), 

4.81 - 4.t!~ (JH, m), 6..12 OH, d, J = 3.6HJ:}, 
6.70 llB,. dd, J ··· M. 8.0Hz), 6.'76- 6.SS (2H, m), 
7.13 - 7.20 (3H. m), 7 24- 7.30 (HI, m), 7.39 (HI. d, J = 8.0Hz). 
7.56-7.60 <::m. m), 7.76 OH. dt. J"' 1.6, 7.2&), 
8.47-8.52 OR, m), 8.72 OH. b:r~), 8.92 OH, !ll'l:l}. 9...t9 (1H, br:~), 
1028 (lH, brs) · 
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[~;~~F?:~T~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~~~-~--~!~~~-~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~~~--~-

8 

9 

MS (m/z) ~ 3G2 [ [M + H) ·I ] 

NMR (DMSO - ~J 
13: 2.78 .. 2.91 (SH, m). 2.97 .. 9.06 (SH, m), 3.33 OH, b~). 

3.84 (2H. s), 5.05 ···· 5.1 t (IH, m), 6.79 ... fl.82 (2H, m), 
7.09 (UL dt. J = 8.0Eh, J = 1.GHz). 7.11 {2IL d. J = .fl.OHi), 
7.25 - 7.40 CSH. m). 7.56 (2H, d, J = B,,1Hl:). 
7.75 tlH; dt., J = 8.0Hz, J = 2.4Hz), SA9- !::l.00 (lH, m), 
10.28 OH, sJ 

M5 Cm/z) r471 [[M+}{l +1 
NMR \DMSO - de] 
o : 2.84- 3.CO (3H, m), 3.07 - 3.:18 (filL m}, 3.79 C2H. s), 

!i15 -5.20 (IH, m), 5.25 (8H, 8), 6.69 (l.2H, s), 
6.80 ... 6.81 (31~ m), 7.0B ··· 7.40 OOH, m), 7.50 · 7 . .67 (2H, m), 
10.38 mt brs) 

MS (m/z) : 406 1· (M + H) + ·1 
NMH (DMSO - dnJ 

l.O ti : z~·rn - ;3.20 (§H. ml, 3.5T (ZH, brs), 4.TU - 4.Sll (I H, :m), 
6.52 (2H. .s), 6.70 - 5.75 (ZH. rn), 7.15 - 7.90 (SH, m), 
1.60 -7.70 (lH, m), 8.85 - B.95 OH. m) 

MS (m/z) ; 413 [ lM + H) +] 
mm CDMSO - <itiJ 
'5 : 2.86 - 3. 17 (6H. m), 3.62 (2H, l:l), 11. T9 - 4.81 ( 1H. m) , 

l 1 MO (Hi, brs), 6.55 (1H, ~). 6.77 (2H, d, J = 8.4Hz), 
7J.5 ···· 7.20 (41{, m), 7.55 Glli, d, J = 6.8.Hz), 7.55 (lH, brs), 
8.67 (1 H. brs), &67 (1H, bril, 8.79 CIH, brs), 9.75 (lH, hrs), 
L0.21 OH. brs) 

mp: 191 - 192°C 
NMR (DMSO ~ duJ 
Ii : 2.84 ~ 3.0 I (SH. m), 3.05 ~ SJ 7 (3H. m), 3.84 (2H, s), 

!2 4.78 -4.88 (Hf. m). 6.05 (lH, b:rs), 6.92 OH d. J= 8.0 Hz). 
1.06 (lH. dd. J = 2.0. 8.4HzJ, 7.14 - 7.29 (4H, m), 
7.39 (lH. d, J "" 8.0Hi), 7.54 - 7.60 (2H, m). 
7.75 (IH, dt, J = :> .. C, 8.UH.z), R47 -- 8.5.1 OH, m), 10.30 (lH, brs) 

mp: 211 ~ 2l9"'C 
NMH (DMSO - ~) 
ii ; 2.80 - 3.CO (SR m}. 3.00 - 3.20 {3H. m), 4.03 (ZR s), 

l3 4.83 (HI, d, J = 8.0fu), 6.06 (lH, brs). B.88 - 6.95 (2H, m). 
7.14 -7.20 (21~ m}, 7.51 - 7.65 (411, m}, 8.05 cm .. t, J = 7,2llz;), 
8..14 ~ 8.'..:19 Gm~ m). 8.04 (IH, d, J = 4.8Hi:). 8.74 crn, brs). 
9.04 OH. brs), 9.61 (lH, s), rn.1.2 (LE. s), 10.47 (rn, sJ 

mp: 216 - 222°C 
NMR (DMSO - dzJ 
~ ; 2.10 (3ll s), 2..8'1 3.02 (3J£, m}, 3.02 3.20 (3H, m), 3.83 (2l:L sJ, 

.4:15 ... 4.83 (IH, mJ' 6.ll6 (lH, d., .! = a.6Hr;)' S.tla (lH, d, J = 8.4H't1)' 
1.4 6.94 - 6.9B (Hf, m), 7. 17 (2H, d, J = 8.8Hz). 7.26 - 7.29 (lH, m), 

1.39 (Ul, d, J"" 8.0Hz), 7.67 (2H, d, J""' 8.8Hz), 
7.7!3 (HI, dt, J = 8..0H2:, l = <i.llih), 7 .. 81 - 7.84 (lll, m), 
81i0 (lH, d, J "' 4.0H:Z), 8.66 ( lH, brs), B.'19 ( lH, brs), 
9.Jil OH. s), 9.flfi OH. s), 10.26 (lH, s) 
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[0075] [TABLE 7] 

39 
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Ex. No. OH-pas -Rt -R 2 Bring salt 

Clfs 

1 4 -H -H J5 HCI 
N 

2 4 -H ~H 
r(rGHi 

HCI 

3 4 -H -H ;:) 
N 

HCI 

4 4 -H -H 1.i~ HCI 

5 4 -H -H 
e,cn 

HCI /"' 
N 

s 4 -H -H ~CH! HCI 

7 3 -H -H ;:) 
N 

HCI 

8 2 -H -H D , N HCI 

N2.P 0.5 9 2 -H -H Ji... \ ~ !. .N,.- fume late 

10 4 -CH3 -H ;:) fume late 
N 

11 4 -H -H 
_i[s 

)._,NH 
!'( ~ 1.5TFA 

0.5HCI 

12 4 -H ~NHSO:CH' ;:) 
N 

HCI 

13 4 -H ~NH CHO ,,,() 
N 

HCI 

14 4 -H -NHCOCHa JO HCI 
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The compounds having the chemical structures shown in TABLES 8-9 can be easily prepared 
in almost the same manner as the processes given in the Examples or in the Processes of 
Preparation, or by utilizing a slightly modified process obvious to a practitioner the art. A 
variety of tautomers, geometrical isomers, and optical isomers may be present in the 
compounds given in TABLES 8-9, but the compound of the present invention includes 
various isomeric isolates or mixtures thereof. 

[0076] 

[TABLE 8] 

[Chemical Structure 12] 

41 
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No. B Nu. B 

~ ,,.Q,_,ph l ,..J~ 'NH 
6 

, c ~ 

:J_.,NH2 H 

~- 1 :rN 2 Ji_ _)·----NH2 
"'N ·' 

3 S·) 
/~. 8 /{N'"' " 

~------NH2 

H 

4 NJ\ /\r/ 9 1rq 
~#------Me 

6 IT~ 
~.)-Me 

UJ -V-NH. 
[0077] 

[TABLE 9] 

[Chemical Structure 13] 
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OH H 

c(;;N,~~M~) 

No. B 

12 

Continuedfrom the front page 

(51) Int. Cl.6 

A Ei 1 K 31/44 

C 0 7 D 233/64 
23~/88 

ldent. Symb. 

AD t\ 
ADP 
1 0 G 

No. 

15 

l6 

Fl 

Ao J K :Jl/44 

C 0 l D 23:J/G4 
23:3/88 
rn:v.12 

277 /30 277/30 

(72) Inventor Tetsuo MATSUI 
Etoile Kasuga 403 
2-35-2 Kasuga, 
Tsukuba City, lbaraki Prefecture 

43 

B 

O·-i: , 1\ 
,,.A >' ,.IN' 

AON 
ADP 
l 0 G 
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(51) Int.Cl.' 

C 0 7 D 213/56 

A6 1 K 31/395 

31/415 
31/42 
31/44 

ACN 

FI 

C 0 7 D 213/56 

A 6 1 K 31/395 

~IJR.ljll0-218861 
(43)0DFJ B IJl.17£104'(1998) 8 fl18B 

31/415 ACN 
31/42 
31/44 

ffllj!/Jf( ~:::f< Jl:::f<JJ.i(l)!f; 3 o L (1': 20 JO M~Jflc:i'l!lt< 

Mii:IJl.9-21870 

(22)tf:IUIB lllnlG 9 4' 0997) 2 fl 4 B 

(57) (~if.1) 

rw1u1u 1 >::z IJ >%i!NJEJ:!t1'1=.ffic 1 >::z IJ >m'Bt'~+. 
±1'1~1111Fffl~BHLJ9'·t:,, ;:;; i:?t::i'±RtlW~~ /3 352:@'.i*lf!Ui~Ht 
.ffi~1f-9 6, lh'f,F,J:!mJc)iEJfHIJO),!!UflL 
r~,,,:i:R:-=F¥5U r~c-·fi£tct~ ( i ) ·ew.'?.'n.ti 7 :i:. if':>'/

Jv~~~i*.><J;i;.fo)Jfil, 

r1u) 

X, Y: lli~mt'l". liJiIJltlm''J"X!J:'.i'\NR 6Z':if;;:;;:h6 
l!;, 

H,l : 7J<$t'il+XU:ft~'*7Jv"l'-Jv~. 

R.2 : 7J<~JJi(r, m;il'ilt11v~.1;'1v~. )!T!v7.1vrt'1- ~: F 
~XU'.i'\- NI-IC O R3 'Cif;<':\h<S ~. 

(71) t:l:ID:A 000006677 

lllzf'ilH~P:~t!: 
Jla1{1mi:J:r:Sl1:1R B:;t;:;fif:;t;:IUT 2 TB 3 il=ll~ 

(72)§HllJJ~ ;ftLlf ftif! 
:fi:tli£1ifl::J < 1°£r!CO)~ 2 - 5 - 9 J]r:'l 

-1;ti;l!l311 

(72)~11JJ:i'j· ,l~ES ·-~-:J < l:t-tfCO)~ 2 - 5 - 9 A·-~ 

-~llf407 

(72)~1!f1ojf .!f!.Jll ~~ 
~~~:J < 1tm=m!f 2 - 5 - 9 J];-~ 

-~ilf424 

(74)MA #l'!I!± -B:# i!f3, (!1j, 1 fr) 

M~Rlc:i'l!lt< 

R3 : 1.f<~JIRT, {.t~il'ilt7Jv3\· Jv~. q: / -t'l' I~< Lt s:
{~711'~\'-IV/ 2. /l!i. 7 ~1-Jvl!iXU:/7 Jv+ J[.,JJi, 
w, H,5 : 1ct1-XU:~;:J.:~)z7J<$Jffi+. fl~*'!t!Jv"l'-Jv~ 

YJiTU~lik.. 

R6 : **mti"·, f.f!;¥N:?Jv"\'·1v~XU7"'71v:!\'·1v~) 
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( 2 ) *fFt~'P'- 1 0 - 2 1 R R 6 1 

[ !feJf;'ff;g;:)<:O)]!:[j[ttl] ( _l::f;[!;r:\~~IO)f,(!-ry-U;' Hl. .. f:/1J:ff 0)~~11:: 1']-9 6' 
r ~J!l;:J<:•f! i l r~c-·~~rt: 1 r l ~c;if;~ n6 7 xi,'>' .1 r ·f~ 2 l 

- 1i,~;~1Jv1i::x:J:J: .f (l)m, 

uu] 
2 011 H 

R,.,(:·~J,,.,:'r,_./'·('} O 

;l- ,~, ''K)t._,,@ (I) 

HO ~I 

X, y: ~m*®T-. ~m:mmr.:r;ZJ:l:;c\NR6"{"jf;~;fl.t, 

~. 

R 1 : **ffiff 7JH.E.~lt& r IV:\-Jv~, 
Ft2 : **&T-. if.l;ill:t7'1v"'flv~ ... xf-1v:A1v;t;t-.': F 
~YJ;:J::t\- NHC OR3-C":ifi·~tl-1S~. 
R3 : **rnff. fifa!&IJL='i'n·~. :i:.1-:EL<WJ
i.!£¥.bfl!v"f·JvT ~ .1£, 71J-1t-£XW1'3'Jv'\·Jv£. 
R4, R" : fi'J~X!.:J:~iJ:<J·(7J<~JJ1.T-. {~71l-'.\;-ll-~ 

xur~.1~. 

R.6 : 7J<*&T-. i[1;i:t7JL·~'i'lv~)Z!i77JL,~.\;-JVilt;) 

[ f.J!l;:J<:X-1'[ 2 ] f.J!J:>f<TJ!! l f:::a~Jlfl:O) 7 x .if, Y .J-1t-~~~PI' 
X!:l:.f0Jillt±~1'f 96 .::. t ±*fi~t 96 ~rnB.:, 
rn1>.1<:ru l ~-1\i>J<ru i=~~Jl\!to)7 x i·Y .1-1v~~~f* 

YJHifJm±1'J;iJ1JJX.-5tt 1'-0 c:: t ~'f~ti' MfltffiR:ri'iiEi 
f~UflL 

rnE\~ 0F.!MB~F.Jl.Elfl l 
[0001) 

rna .. ~0.~HUHf.j-5)-!flf] *§EOJll:J:, B'S:~. !f\Jl:::5Wrm~

; ~r. :lJ ./-1vm~f*Xtl:.fO)t.£\&V'"-ftt~o ~1'f'.1:1111HJ
t -9 0 $!.l7R:ri'J~Eiht:M t:::11,1'9 -0 , 
[0002] 

rff~*0ttml m»Rm!.:l:, fi!i®ta-9~1lil:f!i'f1kt~~f'f'J~,11~, 

-c·2v) VJ, $< O)~J~1;J:;1Tt~1:r;af.JffiT-t t;ifi=-m Ltc.:~1t" 
::11:. t. {;, t ~ '•k):h'O 1 J,,' 1fllt)J!io).:t_~~wm~IZ9i'!H >A 
IJ >\:'";b VJ, ~1fll*!!i1/A1) /J\:.;Z_;b J., ~1lj:.fifJffJtf 

~ rilii!t-9 J.S ITT'fl;J:;lf· U5'1 .:u:r. mf.z:;a~*l;J:;I, :JmJJFr JE., HEl 
jj!fl, ;x, }- )..<7,."'i'f) J;1j@Jjf!lj t iJ.' "') "t £p_ t {, .::. tfyi')Ir C;, h "t 
~•6, lrilJIRW:fl:!i3'tVC2'JO)tJ!l~M)il':)V), §E.'.#J.\'£ 
;Jli;:,~t::: J: .Mifi1 > .7- iJ >-n'i~*~fl~o:1{£H t::: J: ·) z ::11:.1.::. J.i 
·1>:A1) /{f.ti'Pl1tl1fl!RiF'J ( [ DD M) U'fiil\!W>)ij~·1 / 
:7.. 1) >5N~t:::{f.5 Hzt'il&~f:::J: J.i iji/l·1>:7.. 1J >·fri~~fl~O) 
1IffiJ'&ffi-ci?:) 61/'A1) >91'1t<~rt:·~+ml*m ( N T DD 

M) U:::5NtG:hJ.i, B*AO)ff~W>rfl,!,1"\"0)9 5%!.::JJ: 
tt N I D D Mt Pbh '"( t; V) , 't~frt\IU\O)~(~l:::{'f: ~ \!, 
~~'1{0)t~)JDi'J'ff~Ji!1it~,:>·z::~16, ~J;!ilJRir'JO)jEi~U. !j!£J.i£ 

t::::B '\'"( !i$*~i;t;, J:l~JJ~ti;& tFHEli~0i&1tf"'i'fiJ>±. t 
1_,-c1=r.tJn, 5f!t::::r1t:r:r-9.t> t, q.£LJf}/iffiKin~ (J5'Ji.Jr. 
:7..Mt;=Jv"Jv71\'J~O),f :--· :7.. IJ .;.,7J'i£\fr'Ei!t1f'J. -1>7, 
1) /O)f11.l:"lt 111~f:l!il~9t9J!l1 >.:A 1) >f~"lt1!1f:l!iliJ!111flj~) ~') 

fll:-Ef.fy:Ofr;b;fl, 5i"'.l::11c\:;iWC:'}l"~rtJ!i1/'.7,1) /'!\\\f.ifll<TJtll;-Ej. 
7Jq=r::btl "t ~ 1 JE, , L, iJ• L, '.d:'h' t,, , 1 'J ~lt'.d:' tfir*!~JmiJ> 
nJti~i;-:·~~i'filO)~il~iJ>lJJ!il.~;fl:t.?:l ~), ;f!itc.:~'Xl;:=..7;".L, 

~ffi'61'ffl'H~M~~ \~JJf11J<W:fiEi~~O)~Sf1W~~h Z ~ \ 
J.,, 

[0003]-n, *13ll*f~'f4, 396, 627~&!F 
!Wl4, 4 7 s. s 4 9 ~t:::!.:l:, 7 x..:-:.w:r.Y .1-1v7.~ 
>f.)!!&14,iJ(~ctft~h z .tJ VJ, ::.;11J,O){~·Sf!f·9HititHEl~ 

~. tlt~J1lilf!itl.i£~t L.'(ffffl·r·ar) 6.: t iJ>~;if;~h 't ~ • 
J.i, :tcl?ifJfl'.-l'r~iWJ{tJfH::J:, /3 3"lt?G:#:WIJ1~1tfflt:::1 
JE, urz-a~nn•JE,, f:J3"lt'§':#:W1Ji!it'fflt L:cu. ~ 
!il'kt:::tJt#l'!l'liHf:J+I. m~H\'irfn:ft.~I (IJlj,{J;f, }-1) 7"'1)-e'J 

·1 t~{.1£-1'1tffl. ::1vA-fo~n .. 1s;T·1tm, HDL::1v:::z 

·ro-1~J:.l'Htffl"IF) iJ1'f:a0hZv16, C::C::""C··f:J-7'F 
v-J· I) >"lt'§':#:~;l:(:J l , f:J 2, f:J 3 O)·lt:/ 5' ·{ f(~'5J'-~~ 
n. 111 Jt'§':b!i;0)~11Ji!liU1C,:tslMt~11at£·51~/!'.9C:: 1 .... , f:J 2 

"lt'§':fif';O)"!liiJl!li!iirtit?ifJc~r'{·O)?''"I) ::!-7>0)Ji'-M~lliiJl!liL 

c:=n(:::J ·:i·o·· 11 ::1-7Y0i!JV<:~·r~H~L-, Wirt:Jtm~~ 

O){lpffJ±,'l. t6 .::. t iJi:J;ni?h -c1,1J.i, L7J>li;;.·ii;t?, .::. 
h.GrrfJ];itJ]o)(:J 3 "lt~G.f:iMt'lWJ~U, 1Ns?c'.!i:O)f~1JU~Wrt:J 

tJrelji~~(l){:J j )i'.?g'.{il:;&tl,B 2 "lt'§':{il:;)jilJi~t=~-) < {tJH~ ~J 
::f'r L. z H VJ , lil'lff: m ;0 ;,~rcll'i9:1!1iiJ> :r:i ·:it..: , x, :i&:llI /~"It 
?fl'.{i(<(:::m'il\~h(#t+:t- -1S ,::. t 1J 1'li'lliit~~:h. 11e*'.7 "! r-~ 

O)§rJ!r~~i:::-c f:J a ~'§':pt,;;g;J:R1~+h'1t~~i1!.~ :h1:.:{~il~~bJJ-c"1> 

•) '"( ~J, l: }- (:'.:,Is~ 1"{ U:/J 1&U-',82 ')2'.'g'.#;)/iiJi!ii{tffl(:::~ 

-J < f¥fflh'liil.mt5.tttc.: c:: t !J'¥rz*~ilT \. \{,, :.: c)ct -J 
'.d:'Ji!..Jpf?, :illt:if...iUt }-1J)*lllH@:P":i6v1!it J-.cJ))t'§':fli;~§E; 
fJ,\~'1£1:.:*HIIJ!:!Hl'JW(' t H:::;';-w-c t33"Jt'@:#:~t.Raf.J 
;;.-dill!li1t:ffl~::fr-9J.if~"l°r!fmO)liff?i£h'.iitd:>f?h·n1J.i, 1311 
iJ;f, WO 9 '5/2 9 1 '5 <Jy}'fliH:::!::J:. NC:~.Jm:;r:\-C';if; 

~nJ.ilili'.rtV,1v;t;Y/ ~ n~1;$11'i;h'~Qt't~h., t H:::t3 
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i, .~c fJ 3~1f1*l.:J~HRa"Ji:w1J;~1tffi~:f1-t .ti.: t ,t VJ. 

Hl1lii!lil:lE. ~1m.:1f~l:lE"ift::flm·c Cb .ti: e: ti'~oo<" h·c ~ 1 

.ti , r_ ti1 r~ ":.cJ} 1~, , .: h 1., O){~·f'r!r&Jo) 1 ::.- ;z, 1; >J:J'i(Nlt 
lli:1tfflilEi'.fl:1 /.'- u >~~'111:1'1~!llftmi:--::i• ··n±~El.M' 
a"Ji:OO:>.G:IJ''d;· ~ i, 
(0004) 

r 1~3 l 

< xt~~r O)~c-ry-u, _l::~c-:t:~W~!l\l, ) 
(0005) 

r ~an fJ\Jrmk L. ,t 3 t -c1- ,t, ~~:If! 1 1ftrJ£(1i ,t 3 :,: , i, 1 i id: 
i3, Wi;tRa~i:=BJrn1o:i~~ •Jilfi u 1Y-17'o:iJM,F,flfJf.JiE:100:1111 
o:itriJ~7Ji-mgi~h -z~\.ti. 

(0006) 

rn'!*li~:Wr:ki· .ti t::./ltWJ=H9: l *:feBJltf''if{L 1 / .:;z IJ 
/?h~fJElli:ftm e: 1:-/A. 1J Yf1Ei~'i1t!ll5!1:iftm~ r:Jt-tt¥\'"? 
-f~Mki!HR:~#Rm Lt::. c ,: 0' Jilfim:;'j;·7 :i; i(.y /-J(,~~ 
¥j;izls;iJ> ~!IJ>:i>1 / /:. I) / 5-ti!~{J'Eili;{')Offl c -1 / .:;z 1) / ~~ 

()) *fFt~'P'- 1 0 - 2 1 8 8 6 1 

·~l'tl!/5~1tffl O)lffiif'Fffl, 'if' to (:U~f:l\S"Jld: /J 3 '.'fl1fizls;JfiiJl£1t 
itffl~:fl't 6: c ~Jl..~1t:· 1~*:feBJl~5ef.iX:t~t:~, T'd:'lb 
-t,, *J'CAJH.:]: 1/.7.1) Yfri,e.{/i1:1!i;{j':Jfj t 1/;.z. 1) /'~'.W: 

·t1tJ~~!'.ldtffl ~fJttti"ft?. 7:5 0 ·~=~fRS"J /3 3 ~1:;'.f;!\lf!IJ~(t 

mt:~~)< tn:Hl1lii:!/{'FITT&tft1L~H~1frrJ:it'.fFITT !' {_, f:itlt#F-:i 
.:.: i:: h't", 1r1tJltlJfi'io)ic"rllii!l::flmi'f, Hc-·JRxt: ( r ) ·c 
ff>~h!h 7 :i: i'-Y /-Jv;i9~),!l:WX:.U-'CO)ffiit:~1-!h. £. 
t::., ~~·Ji::; :i:i'-Y /-;v~~),!l:izis;~~:fJ-901!;:~. li'~d:, 

:c!:if.$.7x.-z,1/-;vf~~u,xwWJJJ!t7i't1-i :fl?.JltlfJf.Jiiflllii! 
1frH: ~,~j-cJ · .(;, , 
[0007] 
[ {~4] 

""~o~Jl@ 00 

HO ~! 

(J:~cx\~~wJ~c-l'm. -t-tL-t"hJ.._:J,TG7J~t!iK!':f11· i, 
[0008] 

[·(~ 5] 

R5 

)~ 4 X,. R5 

B:IJ: ;i;t; · "'N H -..::1G21*11.illi, ;cl. -\_tR
4 

<:'/F2J:ti:Q;ll;, 

x y : ®*$ft, fifil:wll;rfX!ix\NR 6"(":i.G'i!'tL0 
~. 

Ftl : *~rnf=rx.w~M71v'\-1v~. 

R2 : *~l'Wiff, if);M7lv':l;-!v~. ,>1·flk7-lL·7f;-r2; r: 
l'JiX!;J3\;- N H C 0 R. 3 -z:·:>_G ~ tc .(;, 1Ji, 
R3 : ;)<il'>JllFf, 1.E.l;*biTA·c\-A·~. :C/-u'l ... <U:V-
1J!;MT!t.~Y-1v·T -~ /~. 71)-J(..~XUT:!Jv~'1-1V~li. 

J:i4, J:i5 : [l'l]--.X!J:Ji'l/J:·J·C7J<*L!f(-f, {.ff,,-tffi;TJ!--"\-J!--~ 

X!J:T 2 /~, 
R6 : 7fdlWKi", m:.k&71v:l;-1t--~.K!i7'7Jv·=\"Jvo![) 

(0009) 

rn~~o)~hftil!io)Jr".imtl -·fJ;:xt ( [ ) o>ftB-~1/J~;:; e:, i:~-it 
EIJI ~-{, t ' {J'. G7J)J!l: V) (:'iii:> {S ' *8Jlffiffi:j,t0)--if)trt; (/)YE~ i: 
;t:ni·c, -{Jl;ltifkJ ~~{'.,ffll\,!Hi, 1~!:rofi?::'i:'H\IFJ, ER:* 
ixt;i 1 J1i'f6if/ilo:irill£~:/:kX!±Ji'rlff(:/:kO)ffit~U~rJ;K'9 
.r;,, -{J£iWO'Jv=l\'Jv1JiJ Ui, o/:$'1&iJq~6JWo)l!l[~ 
X!:J:J:J'''~G7J7'lt--A 1v~-z:· zb fJ , J::!,µp;ir"Jt:u, &VJJ'.kf 
k~. ::i:.+w~. J"Ol::.'!V~. ·1 fJ'Ot.'W~, f 0r1t.· 
~. ·1'17·~uv~. sec-7'+;v~. tert-7'1-

Jk~, "'->f-1v~, 1 V«./f-Jvli!;, :.t<t"'-/'f1Vi~. 

tert--"',:,"fJvo![, l-.:X-f;t,7"f-1t---Ol[, 2-fr 
Jv7"-T1t,li!;, 1, 2-;);i<f-Jv7'ot.'Jv~. "'''i-~Jt-

~. 1 VA..21'->A·~. 1-;<+1vx:.Y+1v~. 2->+ 

1t--x:./;J-1v~. 3-.:X-F1t--,--::.>f1t--~. 1. 1-::)_:XC;t-
1v:11·Jv~, 1. 2-V';<1·.rv7"1·Jv~. 2, 2-:/)< 
f-1v7" 0rJv~. 1. 3 ->?<r1v:;··+1v~. 2. 3-Y 
>1-1v7·7-,i,,~. 3, 3-V'>+1v7"1-1v~, 1-.:q
Jv7'r1L11Ji, 2 -xf-Jv7"rrkli!i, 1. 1 . 2 -1-. 1.1 :-< 

·r1t--7'ol:'Jt--~. i. 2, 2-t--iJ;.>(-fJv7'ot.'JL-~. 

1-:i>fA-1-;< 0hvfot.'Jt..~. 1-:i.>r1v- 2-
;< +1v7"o t.'Jv~"!fii>aji;:-f 0hlb, r T 1; -1v~ J U:, 
n~~o/:f~7J<$tH~i!iKL, .'R$'1&6Jrn14ll!il071J 
-;vo![iJ'!ff i L < , .l3.-tM-7(:U, 7 ":.::.1L-E, 1-- 1) Jv 
~. :)(~ 1) Jl--~. t:'7 x.::Jv~. ·r7T!v~, 1 /-'f.:: 
11..-~. ; Y ,, iJ 1v~. :; x-r / t, 1.J 1v~'i$iJ>aji;i-f i?.h. 
{S. :hl-:4J-) t:, 7 .r..::1L-~X!J:-t·7-fJL,~7)>*fi:!IU 
U1, 
r o o 1 o l rrj1v"\-1v~- ttJ:TlJ-;v~~z~f.(J.\~~ 

c L,-c:f1Vni0f,!!;MT!L,~lfn<li!i"r'&:i t)§f.tt;a"Jl.;:ii, !"., 

YV'1v~. 7 :i::t,·J-1v~. J<-1-Jvl"../;;:,i,.~, ,;,-<·flv7 
x.if,f-1Vii!i. Yl-'J-1V-'Z/·::..-:1v;\\;, s;';<~f;VJ x;t-+1v, 
E. 1"..::.-.::(t r: i);v~. -r7~f1vJ<~Nv~. ~r:;'f;vx 
f-Jv~, ;::,,1-.. iJ1v:-<r1v~, T>J-.. iJ1vxrJv~, 1--

1; +1v;!ll;, 7:i:~:rY1-- 1J1V.;<·fJvE, 7:i:-r::.-1-- IJ ;vx 
f-Jv~~;l)(Zj§l}'t.,h, :~U 1,< !.:J:l"../V'Jv~Z"il'.16' 
r -t: /-.i'i' L .. < i.J::..'.-~L*&!1v2\'-1v! '2 /~J ./::ii, I 
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2/~~~10J7f<*llilf"1 P1~2 l~lh'_Uic15;il!Lt7Jv~'l-!Vr£~c 

ii~'2\t'ci::/2_!~li".:W'.l!Jt:I/, J'!,f*;s,\Jt::U, f7il;Uf, :!. 

r1i~; .::; _;~, .:r.f-1v7 .::; _;~, 7·oe1v7 .::; /~, :; 
;<"fJv/.2.J;li!;, Yx.+1v72J~. _:)7'ot'Jt-72/ 
~~h'''Ji+f t,,h6, *fi':FIHf['.,iJf!!J ( I ) ii, 1 iim!J3'!~ 
~i~fo)/f'J'rW<'.~JJlFf!-1r9 6 rl;iliJ';iP:> 'J, -.:.ht::~-5 < 
( R ) 1*, ( S ) 1*;~0'J:Ji[;"f'.,t'!W~1*, 7 k: 21*, :J 7 :A 

f J/;t-<-~:.t':ffl'.E-tJ,,, *~BJJU, .:: h G0W1!11*;0) 

·7HtrM ~ht.:. ti O') i!fi i ~ \ti1n-frtw~1':'C 1'1 ?tef· i , ~ t) 
k'., 2jl:~BJJt:.:!J:{['.,iJt!iJ ( I ) 0)7f<;f0f4/J, .X.;9 .!-Jv~O:> 

1§:~lia!fW-<?*M~1:-JfM®!~ t, f.J.·~ ~ hib , *~llJ!fl'.. &'#IJ 
( I ) tUIU:ml~'Jf3Ji!i.cJ {(i±~ilh\t'i6, iJ'iP6m\t VC 

WE;®, ~{['.,7J<*®, 31){['.,7]<*®· Wit®, lif!l®' IJ / 
fil1~0:Jffiltl!1~, :ffij(, i'iffi!(, 7'0t':;f/fil1, ,Y,17~!1, 

7o/llli, :v~Jllli, 77-J~·llli, 7v·-1 /M, ¥Lilli, 
1)/·::t'Wf!1, ;7I/'WiJ<, ifil(E~m. #!Ji~, t'J 1J/~, ;<;9 

/.7,1v-t>-·il!Ni, x.1::;:J..1v-t>il!Ni. :7'A:12 >'il!Ni~o)1f 
~~tit O'Jl1Ht1JO:ti ~:Jllit7' 6 .:: t iJ'Z:"ff 6 , 
( 0 0 1 1) (~:@$)*~BJ!fl'..il*WJ&tf'{-O)m\IJ:, {-

0)~2jl:i'f;f?ri!fi 6 ~ \U~f~~O)jiil\~t::~":S < *l'fi'!iHilJ+I 
L., tt "< o)ilfil<.itl!:J@:J+I L 'C~:llI-9' 6.:: tiJ''('E< ,t,, 1:1 
I' t::J-(O)R~a1~·~:@$t::":l~ .-n~HJ!t' 0' 
%fl~~if,; 

r 1t 6) 

2 OH R' 

R'.'.,1;:rAv~·L,/''() (II) 

R"~·.,.. j D :J~ 0>) 

ii) f*i!ii!li<>Jll!\'~ 

OH H 

R.\/'J,1'v'"1,,,_,..-,._,[-"""n 0 

~;l· <~A_~)l..,_,.(~) 
HO (Is) 

(:i:\~~r, R.2, RJ:Wl~;trPJf.cc7J:1¥JJ;[(ll:jf,·f', H' !J:/ ~ .J 
£OJiifHl~2:·, R'' L:l:7f<M~0f)f!;if;li!;ll:, Yi.:JA:M;!i!;, 
1J£il!Lt7 !V:J :\->£.X!;:t.1\o:T /{t!~JJ(l)J: ') t.:·JJnilJW£bf; 
'?, ) 
*!l'.<l!UJ:J:1l'..il~!,>;J ( I I ) t fl'..ill<!il ( I I I ) t ~i 2 P: 
1tl1ZJ5~-lt, {Xi::(JF<~J£li".il!r.*VC*!f68Jlf['.,il~I (I 
a) ~·£-fil<.-96~~!<::·i!'J6, *~~!OJ7:2 Hl'..W~'?-!t:: 
J: 011' ".i .: t t,1-c~ {(,, i~:l!!itU·ltil![WJ ( I I I ) o)Yt:: 
J:-) '( J;!l:;d::i!;.f,1, 1':l U;::;F~l1i 1l1WtJ~XU7'lv:l-Jv* 

( -1 / 10/~ /-Jv) O'J)~:((!itiJ>:@fflT"~ {(,, : 0.: 'C', Y 

;1;1>7J<Jllt1£<::·i!fi {(. rJlr&:rU:Hcriii#J;i:f:r, ~i'f-£-faflJOJ:ffl'.E t_.·rtz 
Jit~-tt 611?-n1J@:ffl-c~q,' imliJtfrJt VC!J:. N' N' 
- ;/;,..:? OA..~· .Y Jv;'l Jhf.':J 1 ~ f< (DCC) , 1 -I 

-T1t,-?- O-:J.:!.f-Jv7:2/7'oe1v) i7Mtf:J1 
~ V ( E DC I) , 1, 1' -;l;l;t..;f.':::1t..;...~1 :2Y''!'-

( 4) *fFt~'P'- 1 0 - 2 1 8 8 6 1 

!v (CD I)' ;)7:r_:=.Jv;f.7,;f;1)Jt-7YJ< (DPP 

A) "?VI-f'Jv;f;.A;t l)Jv»?::: F (DE pc) ~hi':lp 

1,f t,hJb" YiJ(II\;Jj;))1/ JV:J:\' >~T"&:i 6l;ilrF!U{'O'Ji i 
·c, RJ±flria~:::r>ftfi1ttm:l!!iti:f:r, /Jn~n'71r~1J[l~~mi;mr-ctz 

tti~·l±-0 ~}Jl$d1'ifl!ffi'(·::. 0, Y/J{/\07/1['.,tto/J'('ifi)JbJJ,:'i 
15't:±wrrrc:::r>~5'11i'J'}gi:p, tJ&~:ffn:r-ctzJiti2:'-it 611WiJ' 
);OOffl"C'ff 6" 
r o o 1 2 l rirlic:::r>~~'i1i~!):{t L ·1:u. PilJ.ZtJ:J)<r1v 

;t;i,1,7::_p: (DMF), :J/i-flvi·t:1'i2P:, c;r-}. 

'Joo.:r.1/, :JJoo~1/, Y?oo.:r.;9/, ? 
OO;f;J(,1-,, l!YtJ/Hl'.,Wt$, ·)'}.yt l'D7J/, 3):t"f 
·It/, ;/,;!. t· ''f ,Y.::C.jl' /, j1jt!'i'£Lf/t-, l'(y.f±'y, t·Jt
X./, ~-.YJ..-/, 71:: r.::: r. 1J1v, ;,..i;1..1-1v.::z1v-t!\"·.Y 
F~-t<: fl f:., cr>ifi\il1~:1!iith':Jlliif i'.:• ti..{. iJ', 111' O:JftJiD#.: 
(.tJ:t::JiDt:.'O;li'Ei'.i!l!ltR'2'h.6, m£t Ln±rkllli·fl'..t-1- 1) 

t'J L,, 7f<~tt1fttJ 1; 7 L,. !WJm·r r. IJ t'J LXliD!:~tt1t1 iJ t'J 
N$r)J!1li~J;\Ji~. \l-~·r1v.-:c1v;t1J >. ,, 1Jx-fw1· 
2 /, V1 '.17'0t'JvXr!vi :2 >XliC:::' 1) V'Y~0)1[ 

fJ!IJj£iJ1:Jlli1,fG:h{(i. R' 'O)i<l!i1~0J{!f:~~c l.'(':'c/~ 
~·iJiJl!!m~l+l-t· 67/<W~*O'>i*~J~ ll:~l!iK Lfl::*~{J~· t OJ 

t L.'C!J:, .x-T1v1.!i, x+1L·1.!i, 7'ot.'1v1.!i, 1 '!7'o 
t'Jv~, t et' t -7'"f11<~~0){.Ef;¥li7!v'\'·Jv~. 1.Ef;t<:l. 

7Jv:J~'f .YilHik71Vi 1v~, {.Ef;J1;b171t-:J ''\-.YII\;J1;b1i1v:J 
"f-;,...{£~*&7Jt-"f·1v£, rz/Y1v£~0J/ IJ-Jv~-f;v 

£, rz/l1 Jv~cE'L < ii15;1'&7lvfJ ./ 1 JL0~~0'Jl.Y 

iv~. 1- 1) 71v1"1v2/ 1; 1v£~iJ>ifitf t:ih6, R' OJ! 
:2 .J£(1){il;~£ti':'c/~0~·;1)()Dlfl';t\t!Jllt 6 7 :2 /£01*~ 
~t:W:t1*L, fl;';#l'J~t:i)t L-'CU>t1v211<~. )'"!::+ 

/Lo~, 7"0 t'::t :::;Lo~' ,;!. }. "f-> 7-t:1-JL·~' ;< }. "f- > 
7·oe::t=.1v~. rz/'l11v£, "f:r.:::1t..1-~+1v£, 

1-r/1J1v7-t:1·Jv~, ·r r. 7·/ 1; 1v1-1::1-1v~, 1-; 
':l"'.J n-::7' 1) :t=~ ;...·o 11v1.!i, 7x:::.1v::7" lJ :t'\"-2..-'o 1 Jv 
~0'>7.Y11<~. ;< 1'2\'.Yi71v,·r-·=.1v£, x r.+>lnt
if.·:::1v~. t er t-fl·:"f-.Y;.'J1LrJt::.1v~~O)(.Ef;fil7 

1v:13'[-:,,-t,i Jkf.':::1v£. rz/V'lv::t'\-Sdnvif.':::1v£, 
p -.::: t· orz/2)1L0:;f=~y;.'J/Vrfi·:::n°£~0)/7 !v='\'n° 
::t~+h1v;f..-:.1t,,;li!;, xJ'/:;i_;v>t.::1v~, x5':r::z1v 
;1;.:::1v~~(l){I£¥&71vt1 »::Ziv7fcn°£, l'Z/V'1v£, 
P -::: 1- orz>Y11<~, rz/::(t r iJ 1v~. 1- 1J +11<~ 
~OJi7Jv'\-Jv~. r.1;,;1.1-1v>1J1v£~on 1J{£~*1kT 

1H·1t,:,.1) 1v~~iJ':Jllitft:ih0, 
[ 0 0 1 3] *!lll!~i::.:Bft6f)f!;f.j'~~O)[~$;lifli;~t=:/iEi. 

1,;Lt <, IJIJ;U:f, 7J<f~1.!;7){JF<~1.l;o)~t:U, l-::ff0J: ".i 
i;:fJ ·3 ,: t f)i'("~ 0 0 

1) mij!fIJift: *hiJJJ:, J~7Y7L-J;Rji, ?.ki!'iHl'..1~ 

7 Y1) J,-Wt$. Xii5 :i(-::: ·17'1v~MM#J;:ffl'.E I', 
11<.ffi TP@1mim, r-ctl' 3 :: -'.:: il'-c ~ -t. , 
2) M&'.>6 ~1l:J:ti1;£:ffl'.ErCOJ1Ja7f<frM: *11Wi±Ei<'.M 
~}.l)t'JL,7f<9~T}.l)t'JL~(l)fi£,XLl1'lJ7~ 

:;fo!ft;!!l1, J;\Ji~ito)!!j1<J)fFtt-F'CUn7/<~tWl'.'9 6 W;Wil':l© 
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J'WC e< , 7!'.ffff PiO't 1 0 0 'CO)jli/,J!ti'R{t~ r~C~jj{J!:-c/ 6 0) 

t1>:tff;)J~["C'it 6 c 

? l ~W*;)fl:lC: *::l.f$!::l:7J<~!t?&O)f*~Bl'>:1fi·.tifl:'.Mo/J 
i!:~RM>:i/'f:.::;$i::Jm;i_, l:'l\WC'W:;i;t-1, 1)1'.JJ,~i\f.i 
.tm l, Fl:!tr~-0 ,: !:: i:ct '?fr'").:!:: il"Z'~ 6, 
4) JL\l.yl)JHl:'.&:J1iJ: *::l.f$JJ, 7J<!Uo>f*~;lil;l\'<fJ·c) 

611:'.·i"i-tf~'Jl'>:lJri~c/f~tr 1ltiif!t,1(;~~1, :rt- ~j n -/f-Jvi /'E: 

:::. r~r A 7 Jv:t 1) F "[¥0)1Jl)! 7 ')'~-fl:'. B-!I~ ~).ii) ';tJ: 7 ·1 fl:'. 
t- r- 1; '7 L,. 7 ·111'.n 1,t '7 L, , 7 ·11l'v7f<~~J<~0)4!!Iif~ 7 
'/ jUI', -&!1011 !:: &J;t ~ ·It.(;, c: !:: i::: J: VJ fr") c: I:: ifi'(' 1§; .(;, ' 

k' o:i;~;;!£o:i1¥~1{;!£0)iiff;$Jt, i) -"ZY:<t: ri.J;v 
li!;, p - ;< t·'~Y"~::/:)A·li!i, t· 1)1-Jvli!i, t er t -

7· t- ~- :Yf/ Jh:fi=.;vli!i, ;t.A '21v~~O)f*filt~·r&:i 0 t 

(~$, k' , l::l;ffi, H." !:fiitr§c0;9'.CJ>Kt:i:F-c/, H 'a !:J: 
7}:*Jm-f-)(J;i:/'7/v:!\-lv*10){§id\l~~~·if·, R.Z aa7J<* 
JJ;t-f-, rn:iflli:71IA'-1f.£, . .x1,1~·::t,1~;t.r'2 r£xa:: ,, 
Dli!;~, X!;i:J \tJ :7'/•JJiff'i>: .ftL·fh:fil.C!71<·9 {$, ) 

*-U'it:J:fl',;",·4w (IV) tll:'.i'rHIJ (V) t&:J1ti~lt. ~ 
i:.if!j[;!j(Jf,(:(11 ... '( f/ /vrJ-L::A-cl[hIDt I__. Zil:'.il~o/J ( v 
I ) ~ f~ {S ~[f.li:c· ~) -'li • 
i) 72/{l',·tf!tf,J (IV) ?J!.ij'(l:·tftto/J (V) i!:.f0:i: 

~, &'i 6 l i!;i:::f~Mit$ti:lt~P\'.'', i ) 1Jt1~ffJJX.1Jt1~m!71i: 

T, 1~-24EF-'WETiRJCi~tt-, ~ t;,(: i i ) ~;[jl;QJ;M:r1 

L:'C·fl:-&4'!/J (VI ) Hlf-'l1.: UPc·~ 6, 7f~t51t1ii\'.ti:lt!:J: 

l&trJ:f7-t: t-=- t- 1J1v, ·rt- 5t r i=r7 5 :;..·, 2 -7'5' 

//, ;).X'f!v::Z!v;:f;:!\-i>F;\!;J:N-. .X+H·t:0

Pl) F/ 
tJHf>(f i'.;,;h{S, ;1 tc.:, ·(liffJ;j ( V) t 7 C2 /(l:'.ifiJJJ ( I 
V) O))RJ;t)O)Wf\, mt:R:~itl-Tt-1)".JAX!:J:V'117°\:Jl::Jv 

OH R' 

( ')) *fFt~'P'- 1 0 - 2 1 8 8 6 1 

e<u. ~'fm!1, t·l.J71v:toi'itM. t·l.J71v:tofil'W!1-7 
=.'/-Jvifl.Rk. ~11:'.7J<~~-~~ifl.Rt t~~-V';f"t··it 

/jj,'l/tl(~O)~('.'·l(f1Jji·.ti::1.f$, i i) ·"Z/V'Jvli!i, p

:: 1, o-"Z/; . .i;vcl[, -"Z/:-;:·t. r u ,11,cl[, 1· u "h'l.-·cl[~·c
'66 I:: t; Ii, 1~7 V'r'.J A-EJZ~X.li7J<i111',1'{7s;:ryL,
[W;-~ll". ffl~i.fut'#~!IGi:lC::l.f$, ii i I 1'!f<~~'6'l' lJ{lfat& 
7Jt--:\°1v:,,. IJ Jv~~\'.'''56 t 2' !::l:, 7f<\'.'·~J1J!l!i-6/f$, 

7 'Y~11:'.~'IJJ7 :::.;t ./ ( T )-· 7 n -7"1-Jv//'f::::.r/A 7 

!v'>fl)F, 7·1{1:'.·t-t-1JryA, 7·1fl',;7IJ'7L,, 7·1{1:'. 

7f<j;l'ji1) ~(::ct IJ'.g;:£1,:.:fij;_t~tt{;, c 

[0014]51C~$ 

m~r.m. 

[·fl:'.7] 
0 

i) R\::-:rJl,_,,- X 
~--- (V) 

ff'O 

x-flv7 '2 /O)J: -3 ~t.m;cl[Z.t<:J6~f!il!f-!Jli:.:;,µ11ac.--c t.~ J: 
ll, m!Ji&r.t:i!i, m!:lCJ'il)OYi'fl'ff, ITTr~cT;'t!f 1tij:'.g:t,i:lt;\!;i: 

7Jv:.J-JHAo:iffi'!t,I(;$. tj.iJH.;;:d1bt=h c: u·~~··f!!. 
{S , m!JI:Jflj !:: l -C tl: , !Jlj ;U;f?f<* fl:'.rJ; ry *·r t- 1; '7 L , 

?f<~·il:'.>) J ;f; r/*-r I, I) r/ A, ?f<~il:'. l_l;f' r/ A)'";\,- C2 
:::.ryL~ti'ffl~ 1C;,:h6, ~{:*Tl*t:;B\·lT!J:7 2 /{l: 
if!tJ;J ( I V) 0)7 2 Jliliti'i*~~t1Tl \7J~ i b 0) ( R' 

=H) ~.f0:i:i, i), ii) O)If·'i('i>:Ji\!.':-Cti•t,O) 
·t:i, 7 .2 flihl\:: l*filt l, 11:'.if!l'IJJ ( V I ) Hl'tJ:lI L:-c t J: 

<. H~. 72/'{l:'.6-~o/J (IV) 0)72Jli!i'i>:T:1Jvc\
!v~tH~~~T·i*~l,tc.:fiH;.: i) , i i) crn.ft11!'~'Z-il:'. 

if~J;J ( v 1 ) ?!'\~JD~ t_. 'Z 'ti J: v '· 
[ 0 0 1 5 ] ~=Tl~ 
[·fl:'.8] 

Jl..2• l 
'('f/~,.N,_,,-·uNJCA) 

fl''d (Vl) :R1 

i) R23l)I.=. r t:t;l;l;<Df;ii!i"! 

i!IR:l?Ul'7 v Iii{~ 

(~$, Rl' R', RZa' R' , R''' BmU:1fnl'fcO):fil. 
tf;Kl'>:~i"" ) 
*_lotjHJ R iat,r:::_ t, P;lil;O)t~{'r!J/ ~ /,lil;t::m!l[:l,, ~ 

i:7>Jv{l:'.N'T1<» {Jl/;~EH!f;t; L'C{l:'.if!i'!IJ (I) H~ 

{STffil'Z'il'.J.15, R2azhf<:*lliH, {fr;*&71v''i'lvli!iX!V 
1'Jk'.Ov;f;·r~ /';lil;'(";P>6:t~-;'r!J, -fO)j:g:jlfl~~;lil;:a:lij; 
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1:;;LZ{l::if!f'o/J (I) 11:'.f#.fo,::u>~c~6., R!aO)~t·P 
£0;li7Cti1*, 'ttillH~ 2' ffl ~ i 61i'i:,\i;mc~t: J: VJ M'i* ·c 
fr~,,::u1'f:"f'<6., U:, 7.~/£JJ7~JHl::!.:l:. M";;t; 
t:J: VJ 7lJv;J<>'M11::fi-!f'liltO)T~ Hl2ZJitt:J: VJfi:b 
;fl, (7JJ:iJ;J]l;1'.ir!Vk!f'J:JJ, w1~N71 F. ~fFditx;z..y-1v~4JfJ 

Jvit /"!~O)B(J1iJ1rif;J?!)jl'f*l!: ffi~ '>'(%;'.~H:fr ') :: C: ii'('~ 
6 , f*~'f~JJftl'<1:;;!::J:, l'fil~C.~-~$ t !"'! Pltl::'(T L: U' 
·r-~6" faj, Hc!fii*t:::f3~\"(, ~Ui'EIMI::. fli'~. ]ti[)( 

~~~~1P7r:7'77-1-, W. C. St i I 1 t.>. J. 

O r g . C h e m . 4 3 , 2 9 2 3 ( 1 9 7 8 ) k'.~ctl! 

( ~$, H 2 , H.' , H' ' !:;l:l'fiJ§cO)~l!iK~:i;T, Ht U:7}c 

~!Jlf-Xti77fv"~!V:JA0)7 ~ /£JJilfl:Hi-~·1·, l 
*It~Hifi::,;·tt{i) ( V I I ) Ul::fi-Wlil ( V [ I I ) l:: i' IX 
Jit~·tt.fo,.:U:J VJ, {i::if'~IJ (IX) ~-&'f,fiX;96Ifc'i!'t" 

ifJ6, :: :: '(', :ljs;_iJjfO)/'j Jv'\J\..·*0)/ ~ .J~O)(Jii;~ 
£t I~ Z!::J:. X:.>s.:1v£, P -~ ro-"Z>:;/Jv~. x:.:/ 
;:(t t~ 1)Jv£~7J'Zf,Hf:,.h6. ::zjs;TfiU~·J~c:ilC.~i*M 

-Tf'i\t !"'!~!: L 1:11'·) .: t fJ•'r::·t., DZ:fit~f.l,,F(t ;~fr:\t~ 

(l)!lZ:Jiteff:{ft:-:i V' '(ii i"']~'f:· ;(!', 6 , i 1::: , Rb ih}~~);lj( 

i'JJ±f!i&t:J:, ;.: Le r L -7''f1t,:;J!;){W~x;z..r1t.-"i'FHI'! 

~ >'( ' ·~;b':;t: l VJ 7 :2 ./ £0){.\!Ut·fl:: ~:ff') ..: t fJi'(:' 'g; 

6. 
r o o 1 1 J 1r1cim. 
r 11::1 o 1 

OH R' 

(lX) 

Ryrl~~N'-./~ 
~.1 'V'---ri"d NHz (IT) 

( :t\1t1, R 2 , R' , R' ' !::J:l'fil~c0~1!iK~;if;'1). ) 
:ljs;_Lti!Jfl::;",·tt{i) ( I X) ~fii!j[;fRJ,t)~ tt 6 C: !:: t: J: VJ([:, 

( 6) *fFt~'f 1 0 - 2 1 8 8 6 1 

~;f'l,-(~1{,, J: j >'.;t~l) ;l]".fJv7'J •y ~ :I.:70"<)'·j>"'J7 

1-, $ffW#;:7o?r?771-&YHPLC~J: 

VJ, :fl!.i L < ::;c,·i, •li\IJ':tJlJW1JJf1\::f~l'<~ ':t)ll(;!fl;JJ(Hi!J'~i'-6 
C: t i>'\'.'2' 6, HP LC'(':<f.JJ!t2't1.611::fi-~~kl:. frtJitt" 
61,\ict l \'." ijiJ!llt·1· 6 .: l:: ii\'.""~ 6, l'filf;c~i*·cm\ >6JJ,r 
'f2Kl::irW~Jli~~%rl:~1;UO)}J$'("i}$11:11!lE&~i6:: C: if 
't"i" 6 .. .G.'J.Tt:-t-0f-l'.;$:s%:~J;~;i;i:;tff;i··, 

[ 0 0 1 6 ] ( ffii:f.111:: if!!WJ ( I I ) 0)~$ ) 
m-I;f'i! 
[{I:: 9] 

2 or R' 
R •. , ~., ,., ., .N., r-'f~ ·r:r , ..... ,., ( l 
R"~, (ll) v NOz 

ir~liJ ( l l ) NrJJ!tT 6If]fZ:"&'i 6. ;ti1cb:JEJl;]:1fi:~i:i 
lC&"i ~I~ 1/;J::Jt:~!l!fii!7C~!:J IJ:fi'j : C fJ)'(''§ 6, fii!l[;#.: 
f'l't: J -J ·c i:t H, fJ'7J<~r,t;t.::r t :o::.i:;,;, f~~n:i•&) .ti tJ', 'ffi'it:: 
!:J: VJ ¥JDtf*-lil11::~fr) ,::_ .l:; !Ji''(:'~ 6. 
[ 0 0 1 8 ] ( D;(f.'f(i::fi-!fo/J ( I V) 0)~$) 

[ 11::1 1 l 

0 
i) y ,....ll...,,,QJ) 

(ill) 

ii) R'l ;//t~7 d!io:i1Ji1€r~~:;c; 
; mmia tii¥iii{~ 

(:t\$, R.l, R", Y&tfB~tilf~f.cO)~W:l!iK2'7f;·9, 

Rd !J: ;...-7 /~~X!;j:f*-~l~tlt-.'.7 ~/Ji 71V~!;1:~l1*\t 
).(,, ) 

::zjs;If£Wl.MliJ ( X) t (l,t;~!:r] ( I I I ) t ~JXJEJ:2:1 

-tt·, 7 .'.S; f 11::·~-6 Tf~T·:Jii ~, • &Jitti, Hrl~cM-lf~lL t 
i"'J~~lZh-.'lC:t~t~6.~, Hd~~7./~~;b 

6tll\irti, J!t:fii17CIY.:JitHr,1, f\1\-:flH:J: VJ1*1ll1l.Hf 
·:1 ·c il.ir~liJ ( I V) H~6..: bJ>'t·'~ 6, J.i7CIJfff;$0) 
;/J;:jg~!Jfl:JT:X!::J:ti,\{[:::J/\Jv }· J\'((f'*~'{['.,!f;']*)' }· IJ '] ,l, 
~1::-c&t:IT:t" 6 n·it::~Ji1iJWr·~ 6. c: o) J: :Ji: L. z ~J~t:' 
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tL1::*')1iBJl{l::if!ftJ (I) LL !hfi!lmif!IWJ, 'ffi'Wi:J: 0;@ 
tii.i~J1JJHilll-1.":~o:itii.i, Jl<f[i!f:lir, xYJ-1v":$o:i:g.f!ll1i 
Jl,l!;f[l!f&J, i~16 ~ :!.:J:~A"lf~%JW~ t L "C fit/liffi · tf!l!li:!:2'tl6, 
Jil.ilflE · M~t:i:ttrlli, Ili!i~. \¥!$.', *scltrfl::. iFJ.&l. ~*s 
lflt. :g.~707 ~ :77 7 1-~::T>J!tifi;o:ifl::"f.t!H'r:~Jmm 

L"(:fr;hh.{;,; ~fjl)0)~1ritl*UJi'1H!f*F'e90)q"JJJfl11::"f.S.\J~.c 

if:NiJffi I~ cffiWi:J 0¥Jllffi'r"2: 6, Wl/:Uf, 7-t: 2 fl:: 
~tfwtt-JJ~~1'J:-;:~7-t:.'>5fi'f'J$i:J: V) (WJJ;(Jf, -fJltS'J:Z 
:7'C"f'iFi't1~!1 Oi"i1i"~l!":$) t o:i s,..·7 .7.. ·? v?t?-J!H:~ 
2-, ~~f'.f}11fiJ·~·.fu.htL~) 1rf*·ll::~.F8%:~U~>J!J!IH1.f*k: 

~«: t iJ;·r·~ .:t, .. x. S.-'7 .7.. ·i·v::t·?-O:Jift&!f:!iliJ:W; 
H;, f?IJ j_ !:f'.5i'-JJIJMitl''sfl::Xtt 1 o ·:.: t· '/". 7 / 1 -~t;: J: 0 
·5:Hli!f:·r· ~ 0.. it.: , :J'C"F~t'i·rit~dt~~wi:EM!~ :Z7'C"Fii'i'ri 
iJ:)Jf(ff~ m~ i.fu ,: t i:,t ".J~;@·~· t• ,: t t -z-~ t•. 
(0019) 
rJ'CRRO:J:Xb~IU *J'GRJ1:7J-Jil'~;r\; ( I ) "C'lf-·Ntti 7 r>i'· 

5' J-1Vi·J!i~f*)<".JHO):fjo[!J:, 1>7- 1) >5N&HJE±!!\(t:J'l'f 
t 1 > 7.. 1) / f1&'3l: 111t!Y5~iH'Fffi ~ ()ftlJ"ff:, ' C' t, t:i~tJi!S'J 
iJ: fJ 8Jl:!;§:f*!l!IJi~f')c'ffif!.'1f·9~ .ti ,: 1:: J: t) , :f!l/J!ifjC)/EllJ! 
J1'1l !:: L 'Zfl°J+l'r'&ii .fu., *~BJHl::·fr~1JJl,J:, fjt~clf#'llM1~f.Jt~11! 

EW'·1/'A1) >J:JU:li:'~f.:cr'!v~JJ'.to/J(:;!:;fi0ffillf.{.ffff.Jt~ 
i:;1:;~·--cJti~t(:2'.ht.":J:-:, i:, ,f{1rf::d :;,.:;i, 1J >7Ht<1Ji!)1g 
-(tffl !:: 1 ~/A IJ >f1&'3l:'i1Jill~!aftfflf!.'HHi:'f<'f1:)' 1f.'tJJKJRt,: 
;!:;~ \'f. .f0)1fffi'i1.i}ftJl1'1'2:'tt6 (,O)·eiVJ 6, *1E"'JHI::~ 
!t'i/JO:J1 ::..'.A IJ ~'f}i!t<{;'i:'::l.!§ftffl&V"1 ::..'.A 1) >!llliJl:'ri!'J~~ffi 

ftl'~l1€;t~o:i_;< iJ.~::G,tJ, fJ 3 Jt:gcl*!l!rl~M~lti'ri~l-1'f L 
c ~ \{!) TIJflli'tit~ :i:. t?;h{S IJ>, ~1l{l!!0.:X f;=.7~L (:J 
6 :/:,OY("iPJ6 Ofri~'i't'L.1f ".), N)~+*IDU*JIJ~BJJ'("iPJ 0, 
*')1iBJJ11::it"~o/JO'J fJ 3 ·~!;§'.f*!!!!Ji,!H'Fffl!i, t H:;!:;I 1'( t3 3 

Jl:!;§:l*i::iMtmn·c·tj -'li' fJ 8 Jl:!j§:f*O)!l!IJl~UHlilH.fi?H!~ 
<Rl'JRMR*1ll r iJ 7" 1J-c 71 r: 0)7" 11-co-;t.- t i!ff:lii~Hl'i#ti 

f'*!:: 1\.i7)Jl'P~) l!:!l!IJW:L, ,:tH: J:: cJ T ~i'YH1imMi~J\:l!: 
{J[J:!g-9- 6 :: t f,1jQ t,tL 'Z ~ '6 , {if:·) '(*~OJJ{l::tft~JU, 

!3 s Jl:!;§:f*lfiiJitti.: J: 6 vt~f:llllil{\offl, vtil'liHlillillf\o ffl ( f§IJ i 
tf, ~ 1.Jy'1J-c51 f1lE H'r:ffl. :1vkro-1i..r1~ Ht 
ffl, l-1 DI. :J v k'fO-JkrJH'Fffl~) f!.'~1'fL, Hl:lllloi 
J1E' ~ ijl'[Jfl:LJIE (fl'W:f~ r I) J' IJ ·e 71 ]< Jfl:LJIE' ~ ::1 v 
::z-r-o-Alin.fti:, 1.B;Ho Lrrafti:~l 0'fr0. jtl!W:'foi''Jt L 
'C1fffl .. CiPJ0. ::nt,O)~-~u. ~J;!i.'*ir'ii:tcJlitM~®~ 

r'f.·if:i 6 .: Ui11U t,;h 'Z ;!:; IJ , .:nt,o:i~.!~.V"Jt!Jl:&W\f.!t 

Wmo:i'=Ht7 · ~E'IJJ!t:t.i'Jffl"C&ii6, 
r o o 2 o) itc'., *~af!1til:t&1JlJ:, nm1111rrt ~Hl'lrralfF'. 

O)ffi::f;i;; f!.'1.B;Jmhr :r;, .: t i.: J:: IJ J1E:l;J;;o:l&~o:iIBJn:t, -t- O:l{l!! 
o:i~ .. ~ .. fYIJxJX, WlIDR~l!M:rE, 'L'i'tD, 1%L'liE"i'f0J;il\ 
lill'i1.1L'~ .. ~ .. H&if'.tf!,1!;~V"JHi.triiJJIJltti\Hl::JIE;fii 0 ~ \l:;]:~Jllfdii~ 
O)'frt'J · iEIJ:$!J1'rJ t I~ T ~_, 1fffiT·;t 6. 2:' t, t:, *~"'JHI:: 

~tto/Jo:i ~1Ra'J fl s Jl:!;§:f*WIJ~f\ol'l'HJ:, f! s :'ft!;§:#:o:i!l!IJ~t: 
J:: V) i&{if:T {S c':. (: f,1f,\\UE\ :2' tl '( ~ \ b ~ \ < 'JiJ>O)£R:,~,O)'f' 
rm· it1JJ!U,1fffl'r'i.l'.,.t,, ,::nt,O)'!J.: .. ©.0WJJHJri::if, 
'?, fl 3 Jl:'.-"i'fU>U:;J~Mi10Jl7i'tt'l'·i'IUJillRfdO)Ji!li]'ri Hl'dr 

( 7) *fFt~'f 1 0 - 2 1 8 8 6 1 

-90: tti':f:ltrr~,;::;.n~U:l IJ, J~HRS()/3 3 '3l:'.§>'.f*!l!IJ~1tffl 

U1L•l!fti!lin.'i;1tJ+IHH:: !:: 'd:'< mll:!ri®l'ril'C0~JJs{Jflillfi!Ui· 
WJl} 6 U.lLt t,h.6 ,:::_ ,): J: V)' ~,jj):!llmtJO)~fll;(:J: IJJ:t t 
6~.~t, IJll;U:f. J.&li(r&'ri~lifl~i!l+i?)l 'J 'd:m:~uJ)~m\£R: 
)~.o:i1i':l1~H:Tim-c"&1i6 11rn~1tif!.'1f n., ~!:Jc'., i'W1t'tiii 
iei;, :ik:@il<:, ~'il<:N:U+ _J~m\0<: ( 1-1. Py l or ii: 
J: •rn~1E~.h6•Lo:itil!tJ), mliJ!i'fli O:kfrt'~~ml~~J'it, 

filtiit'±~smlil<:. 1 o ~>JR& u·J][~il<:) &if~ mlfiltmfc-') 
HmlH:T!J+l'r·&Fi .fu, ~ t) i:,e 3 'lt$1'.rt;t;;, lfilit:;1:;i1.t.6!-i 
0 ;/io"J~'!ii!:H!li\tf.O) f$*.!f.''V+ F O:l hklliV'.lR~~ k: fl= ffl t & 
1,i't':: t ti:,,, ~.h.T~ 16 o ~~t$M!J:tf?it§-W:itc'.~~c.?) 

1tfit-£ffi\Ul4:JIE t;.:i!:.\W:>J.'fUIJ f!.' i'.81 L 7,) o:i T', *')1iBJl1?)tf~~ 

ir'J /J 3 1t!li]~t;j;PITJ}.'l',O) J: _;,, ~t~l~~llR'i1.il<:JlE1l~EllJ!l:1f ffl 
'Z"&ii ~, T Lh'b'L'ltiff~'\.i1}f'F~iJ{~~'~11, /3 3 7 t' v1" 
') >Jl:!;§:Pl,!.:1: 2:' t, i:W~l.:;!:;\16 ll 3 Jt:gc·f*O:JWll~t: J:: V) 

i~HRa'JJ1UlHf:fTJ l\:: 11. t1#6 O)'("' flt·) c*J'GRRO:J{l::·@t!p~j 
Uvtti'&~ t I~.'( Ti ffl 'C iVi 0Ofrit'IHi:1f·9 6 , *-9£SJJ1t 15-
!to/J0fJJl:!;§:fzfs;t:xt1·61tffi!i t ~ o:J~ffi/JM J+I \· ;f.:~!l9!i: 
J: -:> '( , fJ J Jl:!;§: f*~JR~l''fC" i'i> 0 ,: !:: f!.' ft~~!'&. l .. '(:.fl 1J , 
ft!lo:i fJ 3 Jl:$1'.(*W1Ji£zt:~!\l*l-9· 01M1tJ+l!;j;f.EJ;~ >h'n L < !J: 
1f L. 7J: 11 ii O:l-Z'it>'i .fu. 
[ O O 2 l ] ::<1-'9'B"'Jf11::·@t!tfiJ<J)XfJ~W-J r ci:ii,Jtlf9ll·:J: 'Hl 

~!'J.2:'h1::, 

1 . k k ?i/ A ( 1/'7.. IJ >JJ£vtfl'E·f)v : ffl:ljjlij, ~Jfl:L 

mn ~:;1:;i1·~,[([Llfi!ffllP:!I'~ 

a'rit k k ? '7 .A ( lin.:flilffg 2 0 0 m g / d 1 .U.l ) f!.' m ~ \ 
'Z, fJ1i~Tt:·ffil.li1@f!.'iRIJJl::'.fJ!:, ~{\o~~:$¢7Hi Ltc:, M~ 

U!t0JU 1B1 @I. 4 BFei, ~3JflilJJl-&W;tlJ:.~' L < U:J:!ZT 
Ht-1'fl__., j\;~~t~lJ:.fffi:l 5~~18Hi'i'Feitii:o:ilin.~Mtffl'l!-tll:-1'fli1J 

frl[Uf:;lj!\(Lf.": ( n = 6 l " lin.mif11R:t<'7 7..0)!'fil!'~!Jl!U 
IJ, f/7.;;1,=§*IDW (".,)'\IJ >J.J!:Jij!;::R'l~) tJ+l\·i'rl*Jfn 
L, i!,j';)t/J'\J~l!fW.f$:, l:.i¥Jr:J:10:>1"1v::i-;t,:llt (mg/ 
d I) f!.'7'1J,.:l-7..T2\"Y:5'-·t:';l;!;;t:J: ~)}[:;8J[:.;: 1~ 

t.":. *~BJJ11::if#IJU:~Cll'll:-1'f, J:ICFf~Jcj.crJ~ \"ft.lJ::.t:n \ 
'Z ~_,, 1t~~twt9Ali1Jl.:tt. '~ T1f~!:lin.1t1W:H.~ t'2:'1t 
f.".., :_O)*i!f5f'l,t I), *~SJJ4'[:;ifit1J)ti{f-!:J!t~1)'.A1) /~ 

~'ritt!ll5mM~I Nrt -ti :: t n'iG:2' t1k, 
[ 0 0 2 2 ] 2 . IE.ff; 7 ·:; H::?J vi 6 ilitlif!~liJI:.~ 

7 JJ]i11fil7)i);!E'l1 S D ;fi 7 ·:; ), 2:-m ~; '( , -·fHliitt'.l:ikfii:, ;fJ!li 

it~~:i!lln'"i7 t__., oralglucose tolerance test (OGT 

T) HT"?t2 ( n=4) o 1~1161-fl::&~JI.±, 7·1v::i-.A 
( 2 g/k g~:if[IJ'll:-1'f) o:it~-1'f3 O)i\1lrJl,:~Cltll:-1'f&ii 

:r;, ~ >IJ:£!ZTf~1¥· Lt::. ffil.'flM@U7 'Y H:«-Y ]'-r\n t:'Y' 
- JI.- ( 6 5 Ill g / k g ) .~j!jffT'' "-,} '\ IJ y ~,[\f![ '~'~~ )~· 

5.;1,;..-1.1 >>~ffl~\TH!l::ki'l~llU 'HliWtlL,, ~l'<5'/J'\J' 

WY.llifi, J::.rn$o:i:71v:1-7...i: (mg/ct 1) !-:71v:1 
-.A;f~yj'--t!°$i:ct i'J!f:;i3Ji:'..i:Li:.:., ffil.~~11 /.A IJ 
>1@:1.:1:, lin.'!J$:$C0{ / ::Z 'J >it ( n g/m I ) !- Radio 

imu noassay ( R I A ) ~~!:ct V) 51::'.t.!: C "t.:., *J'GRJHl::·F! 
!tWH&Llt~lJ:.t)0~1-i.±£!ZTt;t-1'f l.J..:i!l1'.UcJ~ , .. CI.±. *li'l 
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*Mf!!Lllft.:::Jt L .. -c rnr.~~11 /A. iJ /1!filO:J~1'f~~Jil/1JOb'IDI!~ 
~ht:., H:, :7";1;:1-:zt5!:1'f-f&01f11JJH!fil0J:ffe1:.i~li~ 

t:fJ]Jlf]IJ:2':ht:., .:nt~,O'J*t!ilf!:J: 1J, 2j.(fcRJJ1l;·f't~fo/Ji.:l:PJ:!ff 

:::r1y:1,u::,.c1rw:1JEJiltffl1i:=FrL... it..:, .ftlff::'i~lillfJ:'f 

inmufi=m±11~- .:s .: i:: :11>if-·~nt..:., 
r o o 2 3) 3. t "'f:1~2lfU:13, -3t'.t1'.tt;wr1il::!lili~ 

.~ 

t l·· f:i 8 -lfiljjl;:!(f'FJ'l'H:l:S K-N-Y!C.\:llllIB!.* (permanent 

t:t f'-f:J3&Ut 1',Gr'lt.Wft:i'~JYl.L..tdiHlHffl.7'..) 
i!: ffl~ \, t t, f:J 2 , J3 1 -JfiiJi!XftffitiC H O*IHMHA ( t t, 
/3 2 , f:J 1 '3't'.fl:#o;~ ··HL-'f:h~U1llJ"MJl~·l±"tdlHRl'l~JltliA) 

HIH\'(t~~iU::., {l;it~WJ ( 1 o-tkl o-4M) 0Jf!IJ 
jl;:!({'fifflU, .:g.*1HHl'l~24we l l 7'v-f'-J:l,:10 5 {1fil 

/wr:; 1 1 -c·J~iH., 2 Bfii: subconflucnt ~tkW. 

"(',cyclic AlVIF' (cAMP) 0Hit.'11:HrirJi'lt:;f'9'[ 
H L..t..: ,, [;'ij t 1-- /3 0 -WiJi£1'.fFrrJ!i, /:J 1 -)lt.'.f;:#;Jm;l£Ji?,J:; 
( c G p 2 0 7 1 2 A' 1 0 -6 M ) fR'.Er-ct~~'f L.. t::" 

:;IHllllIBl ~~WJ c AM P Jl:"t:it ( pm o l / m l ) !.:J:, 1 2" 

I - c AMP 1i:ffi~1·z: RI Al:t;t::J: IJj~IJJEU::., .:g.{tit 
*~o:Jfi=J+l~!JlfltU, 1*t):ht..:!+Ii.:mJ5ffllff-,'b'J>t) PD 2 lit!& 
U.mddt.ti ( I . A. ( .% ) ' ·1 '/ 7"0 'f v .!-.Iv 1 0 

-e 1v10~~*1:i;:J5~ 1 O O % !::: t' .:S) i'.ffeitW L..!l;f:i\:Ltc.:. 
2(s;1eaJHtif!fWJU, t l· f:J 3 §t'.@:#:t.:J1 LT ~l:fUl%.:Jf!IJi£'1 
1tffli'1'1"9 .:S: !::: ;l}Jlffi~IJ2.':ht:, :zt>;Jf;11Jl1t&'rtlV(li.fo:i 
1.w;o:i-*1.xi;::=:iuu. 1!: 1'!~JJX:fi' i:: L "C ~~1'f·if· .t, ~~*.El. 
nMllJ!±, iBimo:i~~1iE"f:a<i i::it'.Jii!:2' n MHt1,H!h 1-c mtl~ 
ii: ;/Vt). :zls1'f3Rm:.tJ iJ.:s ~ . .i,w*§1ll!i~A0t5i: 1n1Jfot.1t 7 x 
tJi.H1faf1J, Jj\:l\'fJ, ~1.D'Z:l\'IJ, i!EtJ.JflJi'.' L.. < UM:iJHtci±J.Ji$t: 
J: Ml:'~Dt§t-'f.o:i~1-9t1o:ifl):@.'C~-)"C 'L J: ,,, tll:-'f.:it 
W_fE:[ft, 1.!;t-'f.tt~o:JiF-i'i, 'i1:JJIJ~~~li: L. -c{!NJ?'7)~if 
t:Jt:L:. -r~'tr'.~~Jl.:'.iE:h-iSiJ'', J.m:1If'i:D1.\l:-'f.o:i~ttJJ!tA 1 
B~i;:VJO. Olmg/kgJJ~lClClmg/kg{'i!J.lt 

'C'ib V)' :tL~ 1 [ff['(', ib.:S H.:J:2~-4 [Ft](:)Hl"Ct9:-'f. 
-9.:S, ii;:, :11'EAH:J:~1"Cl'f~JIJIH5l:-'f.2'tL.:st~itU. J!W; 
JJX:Alltil~7:~1J, 0. OOlmg/kgJJ~lOmg/ 

kg o:iifetm-c· 1 m: 1 ffilJ1~t\ii:~ffilill:-'¥ i:'tt.t,, ~it1Jm 
0t.Elf* !::: L. -c !iillf.lf~(!Z!iiftPl\~ftO)~plfo'li~~.Fl'l~~b1¥ 
(f t?:h6 ,, 
r o o 2 4) :z1s;1eaJJiu M£L1t5i:-'f.o)td1o)ll'f.lf**flox.tm 
t I,,."((.:]:, ~)[:;l1'1J, tl,;11'1], f/ 7'·t 1L•;l1'1J, ro01'1J, !l(:fi'IJflJ~/J( 

#I~ 1 G tdS, : 0 J: -3 ::':.i:ll'f.11**111li/flll(:J::l ~ i-c i:;i:, 1J. !:. ':> 

X!i-f hk:I. f-.0~ft·M'!t0J:~fJ", 1J,'iJ.« !::: 'L YJ. t -::>0/f~ft·~f: 
~clfi~R.iflJ, ~Lt!;f:!fL:fif~. ,<'/::. r·-Jv, f]< 1'.'J:fflL t }: 
P-\·:,,7'pl::';J..l:::JvP-;7.,, f!l'J:*t;Jlrl:::JJ..P-7,, ·f/7° 

::/, ;J;'')c·:::.1veo1.J t(>, *~· N..1+>. ;<17·.1 
B7~~/B?Y*:,,?A, 7~~/B?Y*:,,?At 

~Hit'!:- tt.t,, *§JJ!t!f*1J!:t, 'ii'\1-t; f;:1t(: --:i -e, ::f~trt'i:~Tti0Wi'f'J 

t.:.l7~0iif:i1JD:f1'11. ~l;iJ;f;1,771J >·B??';t,:,,71,o:iJ: 5 
~llMJ1·~'1flJ-?~l.ll*1t*7' 1) ::i-IL .. ~it(;Q J\.y? ,L,t7) J: -3 ~dil'iJ$! 
~IJ, 7? t--7.0)J: ') :t,;:F;)E{t~rJ, 7"1V;Y' ~ >!!l1XU/ 

(8) *fFt~'P'- 1 0 - 2 1 8 8 6 1 

;7.,J'l7~'f>~l!o:iJ: '3 ~jiJ:lifittffH!tm1ff@i-1'f L 'r \· 1'( 'b ct 
~ '. !iJE1filX!:J:JtJf1lU&'.·.\!lii: J: f) :,, "'ff~. ·t:'.'5 'r Y, t F 
o:ir:,,7'01::.1v-t:1vo-A., t t~o:'fy7'ol::';v)<1-1L, 

·l::Jvo- .7.. 7 5' f./- l, ~J):fJ:'F1'<Xt1:~1®'1!1:1i L. < t±Ml;I®' 
·11.~l/J'~iTJ 7 1 Jv.L, 't"til$(JN L.. -c LJ.: v 1, ~Of.It 'Jc7Jtc.:1tJt7J 

rlfl**Il11xJll1U. ;j>Uf'IS"Jl,:il"f%?'.~ttMLiliiit:f'I. i~11~:1f1L M 
iliii:lf'I. :,,o·y7':1f1L x1Jo\-Ylvfaf'l~tP77~. -:INJr'Jl:J+J 
l1Gh6/f~t.·f1:7J,Tt;~Ri'fll. ~Ji..i:ffl!f&IM<. I.:5' .!-Jvi' 
1';-u.. ,: o:i*RJJ!t~t:J:::f'1~fr·i4''.i:·1ft·OWit1JJ,J:\H:i.T.\iriiit11, ~iii 

1flJiTJ15~111l!IMIJ, i:li!·MIJ. J!ill.l!UIJ. 7f~1f1J, ~.fillUIJ~ 

'ktl'L'CWCtJ:~1. ~FMDt5t.t.14itc.:'1)0ti:M1f1Jt i,,.'C 

U, ffliOOo:i7J<.t'l:XWF7J<.·l't:.:rJiil'.W~IJ, ~iii.if'], ¥Li¥i~'li' 

EL ~T .:S , 7]<.•11:o:Ji~ff€Jtlj, ~l1ij;'JIJ !::: I,...'( U. !JlJ ;i_ i:fiUt 
:tflJffl~&7.f<&Vi·~:ti!!:ktiih7.f<iJ'k'ih{,, ~f'7.f<i{l:1l"ti1'>i{l:illi 

if1J. ~.lli!ilff'I!:. c-n:t. rfflli..!::f7'ot'v>'~"'"1J ::i-;v, ;:t: 
1.J x1· v ::,.c 7·1J ::i-1L,. t1t1;t1\ 11-. ;t 1; -7"/ru, ::r 
'<'iEtfO)J: ') ij;f@:'.fWJiW. I-5' .1-JvO)J: :l 7J,/JV::1-Jv 
'~JL 77 i:::·7 ::1'.b., r1"" 1.J I' Jv-"Z- r. so OllhllA"r) ~iJ' 
;,!>') {, ... :: '7) J: -3 7J.~:El.llX.~w1::t, ~ ~> v:~'i.R1ti'f'J, lli.iim'i'f'l, 
~rnllriiit1J, ?Lft:tf11. +i"~11:it11. '?tn:ftitiJ ( 1711x_1::.f, 71 r- -
::Z), i{l:l1!HlllJltJJtlJ(fj']ii;f, fJv:$".c~/(ITT, /::ZF\'J=f· 

/(Bl;) o:iJ 3~'tmW1!l1l~\"li:'/v"t"\SJ:\.1, UlGIJIJ,ill.z!:f 
1\1r IJ 7fJiifg:J 11v5'-~J.m-tiPJ&i. ~oo.if1Jo)!lci!X 

Ulf\\~tl:J:-)'Cffliliift2.':h6, :ti..GiHt:ffli00c>)iIDf* 
*§JiX.~i'~11l1 L, f.lt!ffJRffi:ffli007.f<X!iffliOOo:>iU1·ffij{l:frt 
i:i:g~irL-c f*m-t .:s: ::: 'L -c~;,;,, 
[0025] 

[~tii!ilYIJl t.ff. ~t.illilYJH:~-::J'~*Je;ErJlti:' Gt:il-l'!*Bf(: 
§.11.BYJi· .:s , *·~8J1ftit~01.:t, T§c~l.im1m:§cll!c1Jftir~o/1 

l:~f{JE~.h.l&i i.i 0T·::t:J: < , He.:, Rff~E-JJJ!:A; ( [ ) t: 
:if-·~ti..MtMo/1, -fo:J:t.F.;, -t"o:i7f<;ttrito/J. -fo:J~ffr!>lP.lJi'f: 

:l'tFit~'~·t:i*, *i!fl!t§:.%0~-r '<l:§ ~·n, li o:i:::·"').;;, .. ~ 
t:.ii:. *1EoJ1-c·llt!m:2'116mc¥:f,jiww:i'd.-tl!J:"it. ~,~J!N 

!::: L, T ~JlBJI-~ {1 .. 

[0026] 1J:~i:!rH 
N --"Z/S/JJ..- 2 - ( 4-::. }· tJ 7 :r •. ::.1i1 ) If'!VT:; 

::,.cs. 4Sg, 2)1'!7"ot:1vx'r!VT'~Y5. 2g, 

4' --"Z/V!k.f''\'Y7:r.TYJL7"o~l"l2g, 2-
7" 5' ./ > 2 0 Cl m I 1i: Jllm'f:JJtl ;!_ , t(J.tiiif'I~:~ ~ l lfi\1rsi1lti 
~~G.~il'il: I,,.!:: .. 1§'.~ Hl!±l'"'iil-13; I,,. :l::f~, J'£11H: ID'W~x 1· 
JVCTti~R L ~e!ftl9i:fi$1?]'($7" 1-- 1) r'J A7f<iifi1Ji. ~@;fl:lft::fi7f< 

'r"Jl~/'J:6'dl'f~. 1'f~f!ll~ffli7J<l!litJIJlcz:7":t,:,,? .L, -r·JiiZ:J:!f: 
L, i'&ffrti'iiJ1ITTWt:L,tc.:, fl¥MU::~Uf.1!:.J1'/-Jv 
1 (J Orn l !::::'.!dil:o:J·rt--51:: !'P75>l:-Cf1\!Yflf'.l,,.1~'., 
: t7)t(Jliiil'.H:~KiKi'\ff. ?J<j;ft;t; r'Jj;-:t· r' 1) ? A 2 g ~ 

IJUiJ:, bJ5~rrH:-~tfi\.i:-r 1 fltfr"itJtHL..t:fii:. Wft,H· 
~TWl...t; Lt;:, !i11;1J!t(;:7f<, lfto~l!I1-Jvi'1Jn,U;:f.J;.;, fl 
ti.Ji 2:'. je!ftrER:B7f<$-r ,, 1J ? 1,7f<i%'i'.Rk-cStd!fi Lt:, =Fri:! 
~i'ffli7f<liJ1l]l~?f:t.:,,? .L, T'$Z1*:fit, i'@ft)i;±~J±TWI* 

L,t._:, 1l¥Ght3~1J!t1!::,.,1.J iJ:TJv/J7J<7o?\477 
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1 - Ui¥t±'ril~; A..'r·1t>/filfil!1x.-T1v= 3/ 1 ) i::~cfi!f 

1ll!!i""62:.!.::l::J:I'.), 2- [N-rz/;);J,-N- [2-
( 4 - .::. t· o 7 :i: =iv) .:cf 1v J 7 .'.:/ J - 1 - ( 4 -

,..,~/ Y1v;;t21'->7 x.~:,1,) x.J ;-11, I 5. 2 g ±1~ 

t:." 
r o o 2 1 1 w~(YJJ 2 
2-_N-rz>Y~-N-L2-(4-.::.~o7:i:.::. 

1v) .x.-t;vJ 7.';JJ -1- (4-rz>Y1v::t2\-Y7:i: 
=ti/) x.;9/-Jv1 4, 8 g(!);!. 5' /-Jv2 5 0 m 11~ 

11H:2 Nl~fill,14 Om l, it:fil8. 6 gHLl:U.:, £\ZJt:iiR 
·&*Wi 2 fhiFlfl1JD~:ili!11i:Lt:.ti:' +fil'*Wi-lz 3'·1 ,, H~I~ I 
T iP,1,; U::" ifil'iH."~!~fFflJ!!;ifi U::t&, y~{l!H;.: 1 N 7J<N!i 
·(~-r ~ 1J r/A7J<i~l1l~&U::7 oo;t.;vLi/Jo:Udit 11}1'.l 

:;r;/J&:~!ili-Iz71 l· Hl'IP'ZiP*L.t:.. 1'fMHiii1J<frii1M 
77· .:t</11 J,·e~~t: Lt:.t&, m~1u-mrfil2\'; u:., 1~ 
f:;;fU:.~~±>1Jf1:TJvfJ'7.l1?0'?~1"7'71- (1~ 

lliif;{; A.."f·-it>/liftfil!1.:i>f!v= 2/ 1 ) i::-of!l1ll!!-9 0 c.:: 
u::J:I'.), 2- LN--'{/YJv-N- L2- (4-7~ 
/7x=Jv) .:i>J-Jvl 7-'Ul -1- (4-rz>YJv::t 
"i'>7 x=!~·) :r.p /-tvl 1. 7 gifV.:, 
r CJ CJ 2 si ~~[91J3 
2-:N-r(/0v-N-[2-(4-7S/7:i:.::. 
Jv l .::u,r;v J / .';; J - 1 - ( 4 -rz>Y;t,::t~'l->:J :i: 
=.iv) :r.5'/-1v5 l Omg&i'.f2- ( 3-)<-f;veiJ 

;;',/'- 2 -1 lv) liftfil~I-'M· 3 1 5 m g7)'li' YV / 1 CJ 

ml ifii1Hi: 1 3ffi!i'FlfJ1m~:ili!ifii:Lt.:, ffi!tfltil®:JFFfil$: 
L, lillifi> 1JfJ:T1vf17LJoc<t·1"771- (ifilli 
#Ii; Joo;t.;vA .. /::<5'/-1v= 1 o o 1 l i::·cft!illl!I 
~-.c,.:u::J:I'.), 4' - L2- LN-1'(/YJv-N-
[ 2 - ( 4 -"~/·Y1v::t~V-S·7 ~r • .::.Jv) - 2 - t F oc'f 

>.I.·fll'] 7 ~ /] X.1·Jv J - 2 - ( 3 - /.1·Jf,l:;' 1) ;) 

>- 2 --1 .Iv) Eit'Wil17:: 11F2 5 6 mg Hl'.f1::, 
r CJ CJ 2 9 l p.~·iJiH 
4' -[2-[~-rz>Y~-N-[2-(4-1'(/,:/ 
Jv;t:\->7.:c.::.1v) -2-t t:o:f->Lf;vJ 7~/J 
x.+.1vl -2- (4-x-tn-eiJ:;>-2-111,) Mo~i!i 

7:: 1) F~~:%lf\'l 3 t i"'l~O)J'JJ$;t::-ci;-p,l(;Uc.:, 

r CJ CJ 3 o 1 ~:%l(YJJ 5 
4' -[2-[~-rz>V~-N-[2-(4-~>Y 
1v;;f'f->7i=-1v) -2-t r:o+:..-x.1·1i-1 7~/I 
x.-f1v J - 2 - ( 3 -.:<+1v i::· 1) VY- 6 -.1 iv) ~ifWl!1 

7.::. IJ f i#:%l~l 3 !_:: i"'l~O)J'J~.t;i::-c itJJlt U:.' 
r CJ o 3 1 1 ~~(YJJ 6 
4' -[2-[K-rz/V~-N-[2-(4-1'(/Y 
1i::t~rs'J.:r.:::Jv) -2-t r:o~v->.:r.+;vJ 7.:.:;;J 
J>rJv J - 2 - ( 2-j("f'lv1:' I) V>- 6 -1 Jv) MoM 
7.::. 1J F i~:%l~J 3 t i"'J~O)J'J~.t;i.:-c ir.lllt U::, 
r o CJ 3 2 1 ~:%l(YJJ 7 
2-(2-t' 1JV'Jv)i'iHitU-flL·?. 12g&l/4-7 
'2. ; 7 x .::.wr-1z t,.::. 1- 1) Jv 5 . 1 4 g i?H,,,., v / 5 o 

( 9) *fFt~'f 1 0 - 2 1 8 8 6 1 

m I iJ&:~i 2 4 ffi'Wai1la~:ifillm U::, ii¥111i(l\::jJ%fErii'* 
I~' f#G:ht.:ff/.$8~~ ;;·x.+1vX.-"fJvl::TS'\ifiT 6: 
tt::J:IJ. 4· ->1J.::<r.rv-2- (2-t' 1JYJv) 
Mi'li!/~:: l) r 5. 6 5 g i1~t:., 

[CJ 0 3 3 l ~::.!i'Br1J8 

4' -;/Y/Ji-f~-2-(2, 4-Y.::<+~~l)Y/ 
- 6 -1 Jv) jljf~F:::.. 1J f iY~~f\'17 !.:: i"'l~uTJ.f$;(::T 
-€inX.L1::, 

[CJ 0 3 4 l ~11'!51119 
4' -;,,7;,;><+;1,-2- (2-e1.1Y1vl filITTl,1?.::::u 
F5. 12g0~~3tFo73/50ml,If/
/v4 0 m I f:&'.~&k:7 i--::: ·y 71v &i'.Fi$7 :--<i:::::: 771<2 
Om 1 ttJoiJ:, !1ZJ61!g(ff€t·ffifE7J<*:0'.~~ff. fl.lliH:: 
-z 3 o;yrflim:ff.Lt.:, :;r;1!@:!t!il±-1z? 1 t, ± m~.-zftf;* i_,t:. 
f~. miltiiiXEE-Ffilt;;L,t:., f~;~,±1.t.:~il!i't: 1-Jt..·x.>5 
CJ m I lSHJi'rzy1~·7 Jkft F 2 . 1 m 1 '5:-tJa x.J:. ,, : 0) 

&:Jit:iiJ:tM!JJtf' 1-Y.7-5'-1~l![t::J: tJ7J<tl'~t;;i_7d;: 
1?1'1? 3ffiJFai110~\ifiliJfll~f::, iif~tirillfErii't;; lt::fi:, 1~ 

i:?:h1:::\'31i:IM ::< Y /-Jv 5 0 m I ii¥lffi(;.:7K14ff 71<*1t;t. 
rf~'T~ IJ rjj_, 1. CJ gi1JD.tt:., &:M'.iii':li!"$'.i.Wt&:'Z 1 
ffi!fr,m~Jt'Lt::t£, 1J&:]{tlrj)jlj;IT:HW.tU::, ?fltlil'l·::?oo 
;t;1J..l-,, ~MtrwU~**r ,, iJ r/1-,7f<Wi:&t-tmx.. i'l'~Ji/ 

H!'i7J<liii1N!1-<;7'i->r'J A '('fi:f:il&, ii¥11;!j(a~EErii',1,; L 
t.:, f~t;,:ht:.~/fb,. 1) f/:Tlvf/ 7A::7 07 t-:7'7 7 4 

- UJ&:t±:17:!i; Joo;t.1L·1'/xY/-lv=5 CJ/1) \:' 
'fi!11ll!!'962:.U::JVJ, 4' - (2-r(/;)Jv?''C;/X.1' 
IL') - 2 - ( 2 - t' 1) V'Jk) fil~ 7.::. 1) F 4 . 6 3 g i" 
1#i::, 
[ CJ 0 3 5 l ~1)·jj1Jl CJ 

4 · - ( 2 -rz>Y1v7 .:.:; I:r.rlvl - 2- ( 2, 4-
V)<7-,1,e IJ >>- 6 -,f JL·) ~M~7= IJ r: !-~::.!i'(Yll9 
t IR]~O)J'Jitt:-C irillt L,t:., 
[ CJ o 3 6 l P-~·iJiH 1 

4 · - ( 2-rz/YJv! .:.:; ;.x,+1~) - 2- ( 2-e1J 

V'Jv) filM7.::1; F3 38mg, 4' -r(y;)Jv;1AS-· 
7 :rJyfv7'0 .:.:; }: 2 9 9 mg, Y1 '/7'0 t'l~'.I.r.IL· 

7 ~ / 0. 1 7 5 m l z 2 -7";9 / / 2 0 m 1 1.::~('!l)~ 

·tttc.: &:M'.ii!l ~!f'f!J i 3 l!<'i'FMIJ1JaW,\Jll:m U:. , 1'Wtfo/J ± iPt;; 
L,, ifil!l 2: i~EE-F~ifm L, t:., i# t:> idc.:~/l!tc) ,;>< ?' /-Jv 
1 CJ m l l'ii'HH::7j(in·;rJ<*1~7'> r/~-/' ~ 1; '7 A 1 2 D m 

g i.!JuU:., &:£6iiil!iz ~iM~:·c I ffi1raili1''F Lt:.f.il:, ii 
~!-~Fff W1$: Lt:." !f:li.lJ!l:(;: '? o o;t.Jv.l,, ~@:lt!FR:¥i!17f< 

*r r' 11 r'JA7J<iifi:!iHoi, :{'f~.~±~7J<mitJl!1'-7:7"i-Y 

'7 A "Z:··!Jil:J::*:f~, t&!Llt~: 1rl\li=ETW$: ljc.:, Y:l!iJ!t t > 1J l; ~>" 
1v.iJ 7L:7 o--n, :7"7 J 1- Ui¥t±:li:!i: :? o o:t;1t,A/ 
,;>< 5' /-Jv= 1 o o/ i) -z··M!ll!1'9t:::: 1.::J: ~J, 4' 
- [2- [N-1'(/YJv-N- [2- (4-r(Y;)Jv;;f 
*>7.:i:~~)-2-tFo*>x.+~]72/Jx.+ 

!v J - 2 - ( 2 - t' 1; Y!v) Mo~ 7.::. 1; F 2 8 ? m g i" 
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r o o 3 1 ) ¥J~·f§IJ 1 2 
4' -[2-[K-~>YJl,.-N-[2-(4-~>Y 
Jv:;f 0\-Y7x.=.Ji•) -2-t ftTfy.:.C.f-;iJ 7-~ /] 
x+A·J -2- ( 2, 4-Y;<"f';(..t'i);)/-G-·1 
Jv l wn~7 ~-=- 1; r :S:-¥J:.!f[}1J 1 1 1::: ll'IJ"*01l'f'!ti=z &11X. l 

r o o 3 s ) ¥J~·rJ111 3 
4' -[2-[K-~/YJl,.-N-[2-(3-~>Y 
Jk;f~Y7x.--:.Jv) -2-t fP:¥y:r.f-J(..] 72;/] 
:.i.:+.1v J - 2 - ( 2 - t: 11 ;,:rv l JliU~7= '.It( :s:-~~WJJ 
l l I::: fCll;J!ttO:r11$; i:: '\'. ·i't ff!t U<.'., 
r o o 3 9 ) ¥J~·f§IJ 1 4 
4' -[2-[K-~>YJl,.-N-[2-(2-~>Y 
.1v:t~-r ~./7 .T.·=!v l - 2 - t l' o~'fy:r.f-.1L· J 7 .:.:; / J 
x. "fJv J 7 :r. ~:iv J - 2 - i: 2 - t: ~J ~) 1i.. ) J'ttir!l17 ~:: IJ 
r :S:-i$::.ltrJIJ1 1 1::: f"J{)R::rJ:;IJ~J;; Ii: -C ·i'i'.IJ.\t U<.'., 
r o o 4 o ) ¥J~rJJJ 1 5 
4- ;<f-Jv7.:.:: / 7 x.=Jv7·t t--= r- IJ 1V5. 1 4 g. 

2- t: 1) YMlftM:t&Mlt\ 1 2. 1 g, 1 -:r.+1v- 3 -
( 3-S.:Pf-Jv7 '.U7'Pt:Jv) 7Jfv7f1"V'1 2; f:t;\i\~jl:t;\i\ 

1 0. 5 g, 1-t J<D~\">~>'.l.PI 7~l-1Vi. 6 
2 gt::·? I, 'J t I' P 7 'J > 5 0 m I , ; .. }:>< 7 J(..·;t.Jv .L, 7 

2; F 1 5 m l 1:-Jll\'rn(JJU .Z t::, &:li6~!ffitt l!: .¥'.~lfltti;.:·z: 2 . 5 

ic\%if'.ll:HUd#:. l@'.~JHal.\II ril*l_.t::, ~ii!tl!:m!llix 
+wz·7fi;f-RLtc:f~. 1f~JiHe\1t1.PR~trJ<~-t t· 1J 17 J..71< 
mmz-ci'ltil' L. P.!Ii7'<1w11if? ~-· :t, >17 L -c!ll::.tof: Lk, m:~ 
~ ~EETW* 9 -iS .: 1::: t:: J 'J f~ i?itt<.'.:l'!litl!: Y iJ fJ 7Jv 
7J 71, Y ~r< H 1·:-; 7 1 - UHlli~ift ; Y 1:-1t:_i;t1vL/ ;< 
5'/-Jl,=100/1--->20/1)) t::"C1Wj\\\ll_., 4' 
-y7/;<f-Jl,.-N-;<f-Jl,.-2-(2-t:0YJ!,.)m 
W~7 = 1J J< 6 . o 7 g 2:-f-!l-t<.'., 
r o o 4 1 ) ~~r~J 1 6 
4, - ( 2 -~>·:)Jv7 2; /:L·f;L·) - N- )'(·ffv- 2 

- 1 2 - t: 1.J Y1v) mw~; = 1.1 t< 2:-W-~fflJ 91::: l'"lts1MH 
$!::'\'. i'!JJ!t t_.t<.'., 
r o o 4 2 ) ~:.!ff§IJ 1 1 
4' -[2-[K-~/YJl,.-N-[2-(4-~>Y 
Jv:t=l\-Y7x.=1v) -2-t t:P•l\-yif-JvJ 72:/J 
:r.-f;v J - N · -;<+1v- 2 - i: 2-e iJ :Y'Jv) ml!l11 
=.1) F:S:-*~i'YlJl l l:::ll'IJ{)R::rJ:;IJ$t::"C-i'!JJX:l_.:1:~, 

r o o 4 3 ) ¥J~r111 i s 
N- ( 5-7k'.1-1v-2-1':::rY;v:t~~ox.=Jv) ;< 

5'>7.n·rt;-t~: r 1. o 3 go)rt·:7t Fo77>2 o 
m 1:ffi:i?~t=7 :i: =1v r- 1) J<-f A·1·:-·:c= 17 Lr- 1) 7·0 2: 
VI. 28g~}Jll.Ztc:, &:li6i!&=~~l!:.¥'.iU:'(Cl. 7 51C'.i 
li"1lli!J"f l_,i::f!. '1'7@'.it0Jl!:i.F* IA::, i.FRllHatiEE l'iilll*f~ 

L., f#i?tl1::~1lt:iliff'sl!::?'DtJ;t;J(...b.-A._:\"-tj·;:r,t 'J~i!ifflt 

fl'.. U:, f#i?ni::*tiifbl:i(1f4' - ( 2 -~/ Y1V? ~.I 
x.f-n)-2- (2-t:IJY!v)l$Wi!P'= 1Jr1. 11 
gO)i[/;;'i-~!!Jl2:2-:l5' / >2 Om I, -3){ ;/7'ot'Jf,.I 

( 1 0) *fFt~'f 1 0 - 2 1 8 8 6 1 

f-Jv T: > Cl . 5 6 m l 1:- I twii'l:1Ja ;U::, &:JiDifi\it!fWJ 1:- 1 
IC'.FFe91JU~iiiJfi t_., /fii~1ir~if* IJ:, ifi7H: ~fffiliUfi 
L, fF,ni:::'/:-it~o).X:$' J-rv2Om1 imrli:i::;,tfil'T. 
ll<~·(l'..7"17~-T l, IJ l'J J, l G Cl mg 1:1JU.:U<.'., ocili(@Rll 
:s:-~mTo. 51C'.ire1ti!tttli:.:fffi: .. 1~J61$ii'lit::¥Jt!i·**fl'.. * r'J *·r 1-- 1) t'J .b. 4 7 0 m g '£· tJa i. tc: ' &:~t.;il11fll '!!.- ~ilflt 

t::-co. 51C'f'Fe9ril:tRf::t,f;:, ifl'.IJ,,\!;tira!lJ+T"cW*t_,7::, 7~ 
(l!tt::tlj;!!J1:r.+ Jv, ~e!:tniRM*~-T r· 1.1 r'J LJJ<itirnUtJa 
.Z. ¥/f~Jl!l~4!!1i*lil1EW~?Yt·Y17.L,-z:·~~JX!H:. 1$il!lH% 
U:-Fif 1; Ltc:, £1UIL't YI) iJ7Jv;/J 71'1 o-.n, ;/7 7 
1- (ffi:W?ill; JPP;f;Jv.b./X y /-Jv- 1()0/ 
l)'('fi!i~~;).(S,:U.:J:iJ, 4' -[2-[N-~/Y 
1v- N- [ 2 - ( 4-~YYrv::f~y- 3 - .:>< y > .AJt.

;t:::J1,.72: / 7~=J1,.l-2-tr:o~y:r.7J1,.J7.'.:: 
.JJ X"fJvJ -2- ( 2-t:l)J1v) l'fP~7.~:1J !'92 
Omgl!:f#C 

[ Cl 0 4 4 ] ~~rJIJ 1 9 
4' - l 2 - l N-~/YJv-N- l 2 - ( 4 -'Z>Y 
Jl,.::f~y-3-=t--o7x.=Jl,.J-2-tJ<o~~x.~ 

1v l 7 2: / l :r.1·;v J - 2 - ( 2 - t: 1J /;v) jlfi;fii!F = 
I) tq\':'¥J~(qiJ 1 1 !:: l"'J~7):;1Jit:t::<. 'aJJlt U::, 
[ 0045]~~{\rlf2 0 
4' - [2- [N-~/VJv-N- [2- (3-/~U 

-4-~>V!v:;f5\·S.--7 x.=.1v) -2-t ro:\·S.--X.1-
IL•J 7~/] X.1-/L•] -2- (2-t:l)/JL•) jljj;W~7= 

1) r 2:-¥J:.ltr-91J 2::: !"'Jt;k<J):;IJit;;.~:·c 0m<: Lt<.'., 
[Cl 04 6] f$::.lff}1)2 1 
4' - [2- [N-~Y9Jv-N- [2- (3-)'2./ 

-4-~/VJv:t'¥Y7x.=rv) -2-t FP'¥YX1· 
1v J 7 -~ / J .J>f-Jv J - 2 - ( 2 - e IJ Y 1v) jljj;~7 = 
IJ ]< 6 7 0 mg O)J P D;f;JL•.l, 1 0 l1l 1 (J)j$fii1(l0 ::~'¥jJ1-

~7J<m!iliiJtit!f'!IJ ( 3 : 5) 1. 0 m I l\':'tJai, ~ili!t-C'7 

IC'f'Feit~H t_. t<.'., iif!1.\r~: 1ral.\II-W* I_ , -lil!illtt::,:,-< J /-Jv 1 
5 m 1 I::: 7}( 1 . 0 m l I::: wrn~-J· t· 1) r'J J.. 4 9 0 m g l!: }JU 

i_, .¥'.iiiiT· 1. 51C\%if'.ll:t'f 1J~. "1'i"iil'!f1ir~lfi*t_., i?iUt 
H!lEEillll~ L -c 1# to:itu:: ~~~ ~=*, .. 7 u o::M· L l!:-:/Jn 
i. , fi'~Ji HMtl$tti1fcC6tr11 Ltd£:. ~lf< ME~?;::-· t, 
~f'J.L,<.·$~J'*Ltc:, J$!1Jitt~EETW* L, !i\&rJ.± Y IJ fJ 

71!.- iJ 71, Yo< l, Y7 7 1- ( tii'lliiift ; Joo ;t;J,.J, 
/;<:7/-!v=50/l) -C"fi!i!f<!;(l_.'(4' - l2- _N 
-~>:..-0.11.--N- [2- (4-~>Yiv:t:\·S.---3-;f; 

1v.L,72; J<7x.=Jv) -2-t. ro~yx.+1vl 72: 
/ J x.r1v J - 2 - ( 2 - t: IJ :.:n· :i m[il17::: 1) i< 5 9 

OrngH~f<.'., 

[ Cl 0 4 7 ] ~~{~j 2 2 

4' - [2- [N-~:::/YJv-N- [2- (3-72:/ 

-4-~>V.lv::t~\"Y7:r.:::lv) -2-t t:o:i;-yx.-f 
1VJ 7~.JJ x.-fJvl -2- (2-t:lJ/;v) !'i1'~7~ 

IJ t: 6 4 O m g i::~lf<;!lit~~ 2 O m 1 2:- fm i , ifil-k!~;J {;: .¥'. 
iJ:Ji-c 2 UiJflcijfWt'f L1c:, l§'.J!,\';Hal.\EEW* L .. , !l~itt::;< :'!1 / 
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-!Vi Om l t 1Nlf<W!Hl:.:-rr·1)r/A7f<ii"f:W:5m l l!:-1m 
:C ~ilili'C l. 5w.\"'Fa91Wt'l'IA::, ifi!ll~Mf-ETW*I~. 
~~/l!l't;:7}(, JlitW:fi.Lr!vztJUi' :ff~~bk, fi&to~tMlf< 
·c111mJ:iJtilt LJ::.z:it. Jwi71<l!mll1f7:'1 .. i'</'71, ·cw:~ L.t::., 
'li!IJl;l\:"li'~EEl'.ii* L, J'.i!ii1:l!:' > l) 7J '.f'Jv·7J "JJy;J o 7 t
Jf 77 1 - (i'.tflliWk; YDD;f;lv.b./.:<.Y.!-Jv= 5 0 
/ 1 ) l:·t~~ I~ Z 4' - L 2 - l N - l 2 - ( 3 - 7-t: 
11 .': t: -4 -"{> Y1v:t2\' :.<1 :r:=.1v) - 2 - t F 021" 

>x+~J-N-~>Y~7S.J]x+~l-2-(2 

- e 1.1 YJv) l*ft~\17= 1) l' 5 7 om g {!:-f~t::., 

r o o 4 8) ~:'lrr:11112 3 
2-=N-~>Y~-N-[2-(4-=.t-o7:r:=. 

1v) x-f1vJ 7S.JJ -1- (2-~>:)1v:t~·>7x 

=iv l x 17 1-1v {!:-:$11-iJIJ 1 t IP!i:*7Tnit-z-~ffx Lt::., 
r o o 4 9 ) ~:'iltJiJ 2 4 
2-=N-~>Y~-N-[2-(4-7S/7x= 

Jv) I·fJv] /S./J -1- (2-~>Y;J,:;f"f·y7:r; 

=1t,) I .Y .!-Iv l\:":$:",!/{Jij 2 t lfiJi:*7J:;/Jito;t;: \'.'. ~nJl. I~ 
t::., 
r o o 5 o ) ~:'!lriu 5 
4' -[2-[~-~>Y~-N-[2-(2-~>Y 
Jk;f"f·>7:r:=1v) -2-t. ]<tJ'\'·>I·f;J,] 7S/] 
~1>r1v·J -2- ( 1-~>:);H ~::Y/-1v-2-1 
Jv) l*ft~7 =. 1) F :.!::$1tf5'l:3 t IP!i:*o:r:f]l:t;t;: T S'rnJl. I~ 
t::.. 
r o o 5 i ) ~:'iltJiJ 2 c, 
2- (4-=t·o7:r:=1v) xf-;~7S>s. 2g07 
·I:)<.:.)' l)Jv 1 () () m j ij~frr~t=*i&iit:-c 4' -~>>fv 
:t2\'Y7:r;-f'S.•JvfoSF7. 5gZ1Ja;U;:, &JEd!!'.11~ 

2:~i&t:·r o. 5 fF.\%9titl' U::.Ni: . .i: L:~t::.:/fi:iJ~wziFJJ'l 
L, ffl:ft:\to:iJ@""Jff:{!:-~J+Tt:-r1Jo~'96 .: t ~'<'FW*L 
1::., i~ml~h1::.&Ji1'.ii$ilH:.1< .Y .l-Jv5 Cl m 1 &tf"?k~ 

11:.:;r,r,.,w;-J· r- iJ ?A 2. 5 g H<l'iff1Jai, 'iiililit:z 1 

JJ;'fFailf.J:t~ U::., i!!J#lt~il!Hfl'.ii* L., i!ll!l'~ Y omt-1v 
1,&i'.l~Mal!R~lf<:*-r r- 1) r,. 1,Jkfiiii1H:i!!Jjlj¥ I~, :fft~JI 

Hti)k!il~i~7 Y" :z, S.dJ A T"ij!Z'J;i;!, U::.., i$#1tH~Eff ii* 
L,, 1#t:>hfc.:~ilt-:~>1) f;71k1'.1 '3L:7 tJ? r :/''5 7 1 

- (i!!Jt±li:r«; :/'oo;:J;Jvlv"J<f/-Jv-20/1) z:· 
~i!lllt"6C:tt:J: VJ, 1- ( 4-~>Y1~;J"A:>7 :r:.:.:. 
Jv) - 2 - L L 2 - ( 4 - .:.:. }- tJ 7 :r: =.1L,) x 1·Jv I 7 

.:: / J x.J• 1-1v4. 3 6 g ~1#tc:, 

r o o 5 2 ) ~:'il(lilJ 2 1 
1- (4-~>Y1v:t0\-..;,7~c.:.:.J\.) -2- [ [2-
( 4-.:.:. t-o7 :r:=Jv) :r.·fA·l 7 s .1J :r.11-1i.. 
4. 29g, Y-t-:!+1vYffiffi!1.::.i:.?:-r1v2. 39g 
ilFf r 7 t J< o 7 ~I > 1 0 0 m l riii~7H":" 2 JJ;'fra91JO~b~Wf1 
U::.., ii"f:J(,l!;~~EETW* U# t;,;h1::.~~crv 1 /-1i..1 
5 O m l if}RH;: l O %1'5 Y '7 L - !\it-;ft l . l g ~ 1Ja 
j.!_, 'ffi'EE>M~'}}:l!l~T. ~1,~w:-z 5w.\"'Fa~fmfrLt::, !Fi$ 
~~·t:711,Hl'J~1·cll.J';$.'Lf::.f:!t, iF'HliH~J.Fri~fst" 

( 1 1) *fFt~'f 1 0 - 2 1 8 8 6 1 

.ti .: t i: ,t 0 , N - c 2 - ( 4 - 7 :u 7 :r: =1v;. x r 
~]-N-[2-tfo~:.--2-(4-tJ<o~:.-7 

:r:=1v) .:.r.+1v J n1vJC2 >~ t-7"f";L:-r.7f"Jv 
3. 5 3 g~f~t-..:~ 
[Cl Cl 5 3] ~1j-(5rlJ2 8 

N- c2- (4-·r.2.!7.:r.::./vJ x-f1~·l -\I- :2 
-tJ<o~>-2-(4-tftJ~:>7:r:=~lx+ 

Iv] !J Jvl'\ ': >~~ t -ff"lv•.L:A. f!v 5 1 3 mg/:: 2 
-(2-72/+7Y-~4-1~)~g243mgo:i 

VJ<1-lv·i'lv·A 7 2 f)!g:YrH 5m1t::1-:.i:.+;v- 3-
( 3 - ;;ff!v7 s ./7'tJ t:Jv) !J Jk:f<V·1 s f tM;IJ!UM; 

32Clrng/::1-l::Fo~:.-~>Vt-97Y-~24Cl 

mg~JJO.t, ~iJili·z:·14~Fait1t'l'lj2, i:!§:tl(:r1r%EEW$: 
L, ~171.i:t:l}(, ~fi!1:-r.+.1H·urrL 1fflliHf!l:.fO:!itJm.71< 
·ci*;/lf Uc.:, f'fliJl~Mlf<l!mllif7.7"i''3/'7 l, -CW:~ ~Jc.: 

fit, ii"f:!IJit ~ l.il(fEi!1$; L -Z 1#1':.: ~&'. ± :> l) tJ :T !L• t; 5 A ? 
i:r" r :7"7 7 1- U~lli#ii; :71:-1o;t;1v1,/.:<1 .l-Jv 
= 3 Cl / 1 ) 'Z':fW~ I .... -Z N - l 2 - l 4 - L 2 - ( 2 -

7 :; f'r7'l-1v-4 -11v l 7·t:.Y '~ F J 7 :r:=.1v: 
x+~J-N-[2-l::ftJ~:>-2-(4-l::]<tJ~ 

:.-7:r .. ::.1v! xr1vJ .1JM\.2>ft!1 t-7··+;vx.:;z:y-

1v 5 7 o m g ~ 1#tc.::. 
[ CJ Cl 5 4 ] ~hl!iiJIJ 1 
4' - [2- [N-~YV/v-N- [2- (4-~>:) 

1L<:t~.x;-;.-7 "'::.n,) -2-t. FtJ 0.\;-:>:r.+;L·] 72/: 
x-NvJ -2- (4-.:><+;i,ei)Y>-2-·iA·) l'itl'iii: 
7= 1; F 2 5 3m g0);<)7 /-JV 1ClmIj'l'f/i1(t;:1 0 % 
J\j:)r/J,-l!R*l 3 5mg~:1Jaii::., 57.:~t;i'iii'#liz;'i'iEE 

**jj:l!Ef)fl l' 2 JJ;'fFa9t\lttf I .... t:: , lf~ifio/12: -1:: 71 r t ffl ~ > 
·nF* L.t::.1:t' if11iU j[!l/;ffil!!!m1 Lt::.' t~ Gh.t::.~iJ!tO) J( 

'l .l-Jt.-;1't?i.!it:4 \lti::\{t?f<~-~M~I1·Mi'ili'JiO. 1 m 
l Hn1~' i!!J!attHxITT'ffi'.t U::. 0 ~11'!- J( .y 1-Jv

.L)' /-Jv-;;·:q-,i,..:r.-·r1VZ"Ma'Ml:.:Li;:t{t. m*t;la 
z J< 111-1v-:.i:.1 .1-.1v'f'N*-s1HrH1 o: t i:J: 'J 4 · 
-[2-[ [2-tJ<o~:.--2-(4-tJ<o~:.-7 

:r,::.1v) x-:r;vJ 7.:;;1 x+Jv= -2- (4-x-Tn· 
t.'l)Y>-2-·1Jv) Eil'J'iii:7::.1) F tl.i~lil 12mg 

N~tc.:, 

[ Cl Cl 5 5 ] ~hflll!if§ij 2 
4' - L2- L L2-t.Fo~:.--2- (4-tJ<o:t 

>7:r:·=fv) I'T!vl ;21= x-TJvl -2- (3-.:>< 
rJvt.'IJY>-6-,f Jv) 11iU~7= 1J v t.\i\~ilit.\i\z~1im 

(lilJl t i"'J~O:l:;/Ji.tt: ·r *ljj(; U:.:, 
[ o o 5 6 l J'.h'fili:iO 
4' - [2- [ [2-l::Fo21":.--2- (4-l::r'P"1'
;,7:r;::::;v) x+;vJ 7S.J= x~fJv] -2- (2-t:' 

i.J ;.;: 1v) l*ft~li7 = 1; F tm.!i~J;& {!:- ~.!ifil111J 1 t ll'TJ~c>:n~t

i:·c il!V<. Uc:, 
[CJ 0 5 7] ~ftfil(lil)4 
4' - [2- [ [2-tfo'\-:>-2- (4-tl'o'\-
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>7x:=.Jv) x.rJvJ 1:uJ x.7;i,J -2- (2, 4 
-:J.l·fJvt'l):J>-6-1 A') WH~/::.1) r:t&®:t&li". 
~liil!WIJ 1 i: l<IJfoRO)::IJfi;;l::'t·f'!Jl~Li::,, 
r o o 5 s 1 ~nmrJIJ 5 
4' -l2-lK-~>:J~-N-l2-(4-~>:J 
Jv:t3\·i?7x.::Jv) -2-t J<o"\·i?I·f;t--J /.S./J 
LfJvJ -2- ( 3-./1-IL-t'IJ:)/-2-11v) ~tiw 
7::. 1_1J<2 3 6 m gO),;< ::7/-Jv1OmUiJ:il:H:1 0% 
1~7 :Jry .L,-mil'i 1 2 om d::1J[lx.fc:, rnJ5#\'i?!i;tmFE 
*~J!l'.ltEl~ff 4 ffi!fr~i~¥F uc:, ;;r-1'.lff4!Ji- -t:-:? -1 1- z m ~ \ 
'ZiF$: Udf, if'i?!iH~m~iffiLtc:, 1~Gntd\1il!,:O)_I 
::7 J-Jvii\'.i~i::4 Nt~11:'.*~-lliHi!1Lf-MiJ:il:liO. 1 m 
1 t11ai, iinltH~fff-li$:1_.t::, 7!i'l!J:t;., 1Jf77',viJ 
7A1o<t·:7'771- O~t±lW; ;7omt;Jt,-A/.X::7 
/-Jv= 5/ 1) {::·t:f!!i~-9 {S 2:. t i::J: VJ, 4' - [ 2 
-[=2-tfo~>-2-(4-tfo~i?7x= 

1v):i>f1vJ 121Jx.·flvJ-2- (3-l1-1vt'I) 
;;:;..--2-11v) Wtw!17=- 1J J< :t.ll;Wj{':lgl 2 lmgH~ 
t::., 
r o o 5 9 1 ~lifi\rJlJ 6 
4' - [2- [ [2-tl'0'\"2/-2- (4-tl~O=l( 

:...7x:=.1v) x.-f;vJ 72/J x.-r;vJ -2- (2-.1 
f-JH:' 1) :/ /- 6 -1 Iv) lliH!17::: 1) t: :t.ll;~!1:1& t ~Jilli 

(&q 5 i: [Cr]~o:i::t$ l:: T tr JJ.lt I_, 7'::, 
r o o 6 o 1 ~JJmiJIJ 7 
4' - [2- [ [2-ti'o~>-2- (3-tt<o:lf 
/7:r.:=.A) x.f-;L,] 72/] .I.f-JL·] -2- (2-t:' 
u ;...i 1v J mo~;= iJ r :11&~:11& t ~MiiJIJ 5 t rw1~0)1J$ 
l::Ticl"JJ.lt l_,7'::, 
r o o 6 11 ~1illifJ1Js 

4' - [2- [ [2-tfo:l(-/-2- (2-tfo:l(
/7 :r. ::;1--) x.-f;v J /.2 / J x.rJv J - 2 - ( 2 - e 
iJ ;;;1-- l mow~1 = iJ r t1U!1t:il.~:~!ffili!I~ 5 t rcrJf;ll;0::1J$ 
l::Til"hH.1::, 
r o o 6 2 l ~1illiM 9 
2- (l-"'..>:/1HS.:5'';/-1v-2-1H·)-4' -
[2- [ =2-tro~>-2-(2-ti'o~/7x 

=it,) x.-r;i- J 1:: J J x-r;i, J WWi~7= 11 r o. 5 7 
<Jv®JJiff~k;1Jlli(JIJ 5 t IWJ~o):JJ'$l::·t i'i'JJU..tc.:, 
r o o 6 3 1 ~iifilffelJl o 
4' - [2- [ [2-tJ<o.:l(·/-2- (4-tt<o.:l(· 
>7x.:=.;v) x.-r;vJ 121J x.-r1vl -N-.!1-Jv-
2- ( 2-t'1J;;;i,) mrli11::u t: r<M~~z~JJIE 

0·~ 5 t [Crl~cTJ::li$l::T t'if.l.lt l_,7':~, 

( 1 2) *fFt~'P'- 1 0 - 2 1 8 8 6 1 

[0064] ~lilliiJIJl 1 
N-[2-[4-[2-(2-72/1-7V-~-4-

1Jv) 7-12::7-~ rJ 7x=1v= x7-JL·J -\!- [2-t 
Fo.:lf>-2- (4-'tFo.:\-/7s,-~:1t-) ::i>hvJ iJ 
/LeJ\2/M t-7"1-JL•.I.,7;-?JL4 9 Omg(!)j--1)7/L· 

;to tlt~i'IS'Hk 2 o m L ~ ~ilili-c 3 CJ :h%91~1'1' L-t::. , ifii!JI,; 

U~J+T'FW$;t~. 1:l!itl,::7t-7t ro7"'7Y2 Om l, 
4 Nlii\.~-V:t"l--Jf/~!@:il:li3 0 m l Hai. 'il.ililr:i:· 1. 
5 ffi!FFa9fli!t'I' I~ tc: , 1!f\\Rlt ~ if~J+T1ffl $; I_. T f~ to ntc: :!iJi\l1i li". 
~§~7A?o?t-~771-(mlliil:li;7.k/~7'/

,v-2/ I) ·c·1f!l~L·c 2- ( 2-;2/+1:t-1v 
-4-1/L) -4· - [2- [ [2-tro,'\-i?-2-
( 2-t ro:Jf·/7 .x.:=.Jv) :i>flv] 7 2 / J X.-T;v: 

lltll17= iJ l< o. 5 t~li.£J.i 1 . 5 t- 1; 7 1L:.tomM 
tN/;3 4 0 mg li".f#tc:o 
[0065] ~h@rJ'l)l 2 
4' - [2- [ [2-t 1~i:.1.:l(-;.,,-2- (4-t F<-<:lf 
S..--3-.1:$'/7Jv;f;-J'2 r7x:=.Jv) .I.1-Jvl 72 
1J .x"rJvJ -2- ( 2-t'IJ:J.1vl tiw~7='J r tit 
~JtJ;\i\Z.~JJfi\rJlJ 1 c l<IJ&:o:i::lfi'J:;,~::1.:-t'IJJ>t Uc:, 
r o o 6 6 1 ~hllitflJ 1 3 
4' - [2- [ [2- (3-;f;JvL/2 J<-4-t ]~o 

q.;.,7x=~J-2-tro:'f>x+~J72/Jx+ 

Jv] - 2- ( 2- t"l} V'1v) Wlli.£7= 1) F t~®tM;t~ 

fJl!iiJIJl !:: l<l!f:li;O:>n$i::T i't-JJ>t U::., 
[CJCJ(,7] ~tJl!i(§iJ14 
4' - [2- [ [2- (3-7-t'.7'2 F-4-t l<D'f 
;...7x.:=.1v) -2-t 1~00\>x.cf!vJ /2/J ::r>F 
IL• I - 2 - ( 2 - e 1) :/JL•) l!ir~Ji7 = l) r :l&Wli:t&t~ 

filli(§ij 1 t l"f/f;li;OY1T$i::·c i'r-nlt U::., 
[CJ 0 6 8] kTf, '!lk 1 ~4 ,~::~~rJ'l){t·2!!~0!0!~0!HHtl" 

s>-y~-tAkz, ~ 5 ·~. 6 i.:~fiillfflHt'&!!fo/WAw1fmf~"]ts9'1itl\z 

itf;Jf ~::'!/k 7 l::~ljfil!Jilfl:'.·2f!fo/JO)f~):~~\t-fh-t"h7f.1'' '!lk 
q:i (l) ~c ry-u L:ff crtilr:~-K :a: '!lk-1 , 
H e x . N o . : ~~fJr~~Jf~ 

R x . N o . : ~!il!\~Ji!j;-1-f 
s al. : ~ 
DAT A : !lt;JrH\{t"]ts>-y~.(:_:f:I~ 

MS ( m/ z ) : ~.:i:)tflf(ifil ( m/ z ) 
NMR: 1'$.!il1:5f\:#;q~7/")' f.Jv ( TMSF/gfilH*l$) 

mp: ffi~-~( 

OH-po s: 7:c:=.;klil;(::t:Jit-i$7f<PiM!i01ft!l.{li:if 
[0069] 

['!/k 1 l 
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( 1 "3 ) *fFt~'P'- 1 0 - 2 1 R R 6 1 

~:ix. No. V A T A 

MS (m/z) : 481 [:M H) e-

NMR (r;DC:l3) 
I IJ , 2.llll - 2.!18 (!I~ mJ , 3.GO - ~i.£1ll (2H, ml, 3.!14 ( lH, d, .T - l32Hz), 

4.!12 (IH, rld, .T = 10.0, 4.0H,,). .'i.Pfi (2H, &1, 6.fl2 - fl.>17 (2H, ml, 
7.18 - 7.'15 (14H, m), 8.07 - 8.13 (2H, m) 

MS (m/z): 453 [Jll!+Hl e-

NM!< (C'J.lCI~) 
2 /;: 2.64-2.91 (6H, m), 3.40-3.80 (3H, ml, 3.S6 (IH, d, J~ 14.IJ.Hz), 

4.66 (UJ, dd, J - 8.6, 4.0tlz), 6.04 (2!-1 o), 6.68 -6.64 (2H, ml. 
fi.llA fi.A7 (4H, ml, 7.UI 7.44 (l2H, ml 

MS (m/z): 586 [JY[+H) +-

NMR (C::OC!c1l 

a 6 : 2.40 (3H, s), 2.55 - 2.98 (6H, m), 3.50 - 3.60 (2H, m), 
3.87 (2H, s), 3.91 (lH, d, J-13.2Hz), 1.00 (1H, dd, J= 10.0, 1.IJ.Hz), 
5.05 (2H, •}, 6.92 - 6.97 (2H, m), 7.LB - 7.45 (lBH, ml, 
8.40 - 8.50 (I H, m), R65 ( 1 H, brs) 

MS (m/z): 586 [JY!+H) e-

NMR (CTJClci) 

" : 2.<15 (3.H, s), 2.56 - 2.YY (BH, m), <J.55 (IH .. d, J - LO.fill>), 
4 3.71 (1II, brs), 3.80 (21I, •), 3.94 (lII, d, .J = 13.fi!Iz), 

4.57 (lH, dd, .T- 9.6, 4.0Hz), 5.04 (2H, s), 6.92 -6.97 (2H, ml, 
7.03-7.07 (2H, m), 7.12 (IH, s), 7.18-7.46 (151f, m), 
8A6 (HI, <I, J - 1,8Hz), 9,76 (IH, l,Jt>,;) 

MB (m/,): 586 ['.M+Hl e = 
NMR (CDCIR) 

5 /j : 2.Sa (311, s), 2.55 - 3.00 (6H, rn), 3.5'1 (ltL d, J - l&6fu), 
a.ao C>icL sl. a.93 ClJ-L d. 1 = 13.filrzl. 4.57 CJ H. dd. I= 9.6. 4.ffil.zl. 
fi.08 (21-1, "), fl.90 - 7.60 (20H, ml, 8-42 {lf~ d, J = 2-Clfh), 
9.11 (IH, brs) 

MS (m/7.) '586 [cM +HJ e-

NMR (CDClo) 

e .. i 2.56 3.00 (9H, m), 3.56 (!H, d, J = J3.6Hz'.'. 3.72 (UL tll'•), 
3.lll (2!L •l. 3.95 (J]L d. J-14.0ll<l. 4.58 (JI!, dd. J-S.6. 4.0l!zl. 
b.04 (2H. o}, 6.90-6.94 (2H. rn), '/.Db- '/.ll (41-~ m), 
7.19 - 7.41! (14TT, m), 7.1!7 (111, L, .1- A.OTT>). lfl.20 rnr, tlrs) 

MS (m/,) '252 [:M+Hl +-
NMR (CDCla) ., Ii : 3.'/0 (2H, s), 3.88 (2H, s), '/,23 - 'l,fr2 (41i, m), 

7.56 - 7.61 (21L mJ. 7.71 (111. dt. J = 1.6, 7.Slb:), 
a.ea (lH, d, J = 4.4Hz), L0.04 (!H, brn) 

r o o 1o1 r~21 
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(14) ~~~10-218861 

Rex. No. DAT A 

MS (m/zl: 280 [(M+R) ·] 

NMR (CDC!3) 
s ll : 2.31 (31!; s), 2.59 (3H, s), .3.71 (ZH, •), 3.77 (ZH, s), 

a.91 OH. 9), tl.!!3 (lB, s), 7.24 - 7.28 (2H, ml. 7.55 - ma (2H. m), 
10.60 (lH, brs) 

MS (m/z): 348 r<M-H) I 

NMR (CDCl3) 

9 
a : 2.75 - 2.81 (2H, ml, 2.83 - 2.89 (2lL m), 3.78 CW, s), 

3.86 (2JL s), 7.11 - 7.16 (2H, m), 7.20 - 7.3a m·1, m), 
7.44 - 7.48 (2H, mJ. 7.69 (LH, dt, J = 2.a. 8.0Hz), 
8.61 OIL d, J = 5.2Hz), 9.72 mr. brsl 

MS (m/zl: 874 [(M+Hl -J 
NMR (CDClal 

JO o : 2.30 (31-1, s), 2.57 (3H, s), 2.75- 2.82 (2H, m), 2.84-2.90 (2lL m), 
3.76 (2.H, s), 3.78 (2H, s), 6.91 (2H, s), 7.11 - 7.16 (2H, m), 
7.20 - 7.33 (5H, mJ, 7.44 - 7.4ll (211. m), 10.27 (JH, brs) 

MS (m/•): 672 [(M+H) -] 
NMR (CDCl3) 
i5 : 2,54 - 2.94 (OH, m), 3.50 (lH, d, J - l3,0Hz), 3.80 (2H, ~). 

ll 3.95 (Hf, d, J - 13.6Hz). 4, 57 (IH, dd, J -10.0, 4.0Hz). 
5.04 (2H, s), 6.90 - e.94 (2H, m), 7.04- 7.08 •'.2.'H, m), 
7.18 - 7.48 (16H, ml. 7.69 (IH, dt, J = 2.0, 8.0Hz). 
8.62 OIL d, J = 1.BHz), 9.72 (HJ, bra) 

MS (m/•): 598 [(M-H) --] 
NMR (CDClal 

12 o : 2.30 (~ s), 2.50 -3.00 (9~1, m), 3.66 (IH, d, J = 13.7!-l:l), 
3.60-3.80 (3H, mJ, 3.9·1 (LH, d, J= l3.2Hz), 3.04 (2H, c), 
6.80 - 7.60 (20H, ml, 10.:lG (IH, brs} 

MS (m/•): 672 [(M+H) -] 
mm <mc13J 
i5 : 2.r>11- 2.90 (GH, m). 3.EiO (lH, ct, .J - l3.6Hz), 3.86 (2H, s), 

13 3.97 (1H, d, J-13.8H>), 4.60 (IH, dd, J-2.0, B.OH~), 5.04 (2H s), 
6.83 - 6.90 (2H, m). 6.95 - 6.98 (1 H, m), 7.08 - 7.08 (2H, m). 
7.18 - 7.48 (l6H, m), 7.69 (IH, dt, J = 8.0, 2.0Hz), 
8.60 - 8.63 (LH, m), 9.72 (LH, bra) 

MS (m/z) : 572 [(M +I) +] 
mm (CDCl3) 

14 
i3 : 2A7 - 2.90 (6H, rn), :M9 (!H, d, J ~ 13.6Hz), 6.0 l - 5.11 (3H, m), 

6.89 (lE, d, J = 7.2Hzl, 6.96 - 6.99 (3H, rr.l, 7. LB - 7.52 (lfiH, m), 
7.69 OIL dt, J = 8.0lli, J = 2.IJHz), 8.60 -8.64 (JH, ml, 
9.611 (l!L s) 

[0071) [~3) 
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( 1 '5 ) *fFt~'P'- 1 0 - 2 1 8 8 6 1 

Rex • .'lo. DAT A 

MS (m/z): 266 [(M- ED >] 

15 
NMR (CDCIJ 
6 : 3.67 (21-T, bro), 3.7'! (ZC~ s), 7.IO - 7.29 (1H, m), 

7.33-7,;JS (llll, m), 7.53 - 7.G5 (Ill, m), 8.43 (Ill, brd, J = 3.611r.) 

ME (m/z): 360 [(M- U) +] 

16 
N:llAR (CDCI<) 
a : 2.80- 2.94 (6H, m:•, 3.29 (2H, s), 3.67 (2H, S), 3.82 (~ s), 

7.08- 7.34 (llH, m), 7.53-7.58 (lH, m), 8.46 (lH, d, J = 4.4Hz) 

ME (rn/z) : 586 rrM - Hl + l 
NMR (CDClE) 

17 
o : 2.58 - 2.98 (6H, m:·, 3.29 (2H, s), 3.54 - 3.68 (3H, ml, 

3.96 cm, ct, r = 18.6Eiz), 4.5'3 - 4.64 cm, ml, 5.0o (2H, s), 
6.90 - 6.96 (21i, m:•. 7.06 - 7.44 ( 18ti. m), 7.53 - 7.68 (!H, m), 
8117 (IH, d, J - 4.41-T,) 

ME (rn/z): 665 [(M- Hl +J 
N.MN (CIJCJ0) 

0 : 2.50- 2.91 (911, m:·, a.55 (1IJ, d, J = 13.6!lz), 8.85 {2!!, s), 
18 3.94 w-1, d, J = rneE-Iil, 4.56 OH, au, r = 10.0, s.atfal, 

5.08 (2tl, s), 6.83 .:LI-I, brs), 6.94 (ff!, d, J = 6.4H2), 
7.04- 7.12 (3H, m:·. 7.22 - 7.48 (15H, m), 
7.69 (IJ-L dt, J = 2-:J, RO!-l.>J), B.58 - B.03 (lH. m), 9.70 (HI, 1'1:'9) 

MS (m/z):617 [(M-H) +] 
NMN (CIJCJ,) 
a : 2A8-a54 m1, ml, 2.64- 2.94 (fill, ml, 3.57 CLH, d, J = 13.2Hzl 

19 3.75 (Ill, br•), 3.00 (2tl •), :J.82 (III, d, J• 13.llilz), 
4.53 (!J-L dd, J = !D.Sfu, J = 3.Bfu), 5.21 (2H, •), 
7.03- 7.08 (3H, m). 7.23 - 7.48 (15H, m), 7.67 - 7.75 (2H, m), 
8.60 - 8.64 (lH, m;., 9.76 (11-l, s) 

MS (m/z): 587 [(M HJ +] 
mAR (CDCl0) 
a : 2.59 - 2.88 (6H, m:., 3.55 (lH, d, J ~ la.2Hz), S.67 (lH, brs'l. 

20 3.81 (ZH, bes), 3.86 (2H, sl, 3.94 (IH, d, J = 13.2Hz), 
U9- 4.32 (IH, m:•, 5.05 (21-T, s), 6.59 - 6.79 (::JH, m), 
7.05- 7.07 (211, m:·. 7.23 - 7.46 (1411, m), 7.67 - 7.71 (1!1, m), 
8.61 - 8.82 (IH, m:·, 9.71 (lH, bru) 

MS (m/z): 615 [(M- H) +] 
NMR (CDC1<) 

2_ ll : 2.53- 2.88 (6H, m:·. S.55 (lH, d, J ~ 13.6H•), E.75 (IH, brs), 
3.86 (21-L s), 3.94 •'.LH, d, J = 13.6Hz), ·l.5ll - 4,62 (JH, m), 
5.06-5.08 (2H, m;•, 6.89-7.22 (fill, m), 7,23-7.48 (14H, m), 
7.67 7.71 (lfl, m:·. 7.78 8.72 (31-J, ml, ~.68 9.73 (1}], ml 

[0072) [~4) 
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( 1 6 ) *fFt~'P'- 1 0 - 2 1 R R 6 1 

lll!x. No. DATA 

MS (m/z) 629 [CM- ru +] 

NMR (LDCl3) 
tJ : 2.14 CSH, sl, 2.58 -2.87 mg m), 8.54 (lg d, J = rn.2fu), 

22 3.74 (lH, bra), 3.86 (2H, s), 3.94 (lH, d, J = l3.2Hz), 
4.56-·1.64 (lH, rn), 5.10 (2H, •), 6.90 (lH, <l, J= B.4Hz), 
7.02 7.07 (3H, m), 7 .22 7.46 mm. ml. 7.55 7.77 am. ml. 
8.28 - 8.32 (IH, m), 8.60 - 8.65 (!fl; m), B.69 (lH,s) 

MS (m/z) : 483 [(M- HJ +] 
NMR (CDC~1) 

23 o : 2.50 - 2.96 (6fL m). 3.60 (ffL d, J = l3.6!12), 
3.85 ( !H, d, I= 132Hz). 5.00 - 5.14 (3H, ml, 6.92 - 7.5.q (16H, ml 
8.03 - 8.08 (2H; ml 

MS (m/z) :403 [(M--ll) +] 
mm <mc13) 

24 (! : 2.46 - 2.92 (AH. ml. 3.40 -3.00 (3H, m), 3.87 (IH, ct, .T - rn.EiHz) 
5.00 - 5.15 WfL m), e.55 - 6.61 (2fL m), 6.82 - 6.81 (1H, m), 
6.95-7.01 (lH,m),7.17-7.43 (llH,m).7.49-7.53 (1H,m) 

MS (m/z) :651 [(M-H) +] 
mrn (LDCI3) 

25 o : 2.46 - 2.92 (BH, m), 3.50 (lH, d, .I= LS.flltl), 3.62 (JH, b.rs), 
3.72 (2H, s), 3.ITT (!fl d, .T = 13.6H2), 5.01) 6.16 (GH, :n), 
6.87 - 7.54 (25H; ml, 10.23 (lg br.) 

MS (m/z) ,3g3 [(M-H) +] 
NJ.IR (CDCJ,,i) 

2e i5 : 2.78 (!H, dd, J = 8.8, 12.4Hz), 2.84 - 3.38 (5II, m), 
4.64 (!H, dd, J = 3.6, 8.Sfu), 5.05 (2H. o), 6.98 -6.98 (2H, m), 
7.28 - 7.46 (Gfl m), 8.13 - 8.17 (2H; m) 

MS (m/z) :371 [(M H) -] 

mm (CDC~) 
27 il : l.46 (9H, s), 2.00 - 2.72 (2R m), 3.15 - 3.53 (4H, m), 

4.72-4.83 (lg m), 6.58-6.63 (2H; m), 6.73-6.79 (ZH, m), 
fi.85 - (~97 (~~H1 m) 1 7.13 - 7, 19 (~H, m) 

MS Cm/•) :513 [(M-HJ +] 
NMR (!JMSO - cl,;) 

2~ 
5 : l.36 (9H, s), 2.!i8 - 2. 70 (2~L m), 8.14 - E.86 (4}~ m), 

3.44 (2H, s), 4.59 (ffl brs), 5.15 - 5.25 (ffi m), 629 (ffl, s), 
6.69 (2H, d, J = S.OHz), 6.89 (2H, m), 7.00 - 7.12. (4H, m), 
7.·!B (2H, d, J = 8.0fu), 8.31 (lH, s), 9.23 (lH, s), 9.99 Oa s) 

[00731 [~5] 
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( 1 7 ) *fFt~'P'- 1 0 - 2 1 8 8 6 1 

Ex. No. IJ AT A 

mp: 224 - 22ti'\; 
NMR (UMSO - ~al 

1 
,; : ?,31 (3H, s), UIB-3.18 (6H, m), 3.78 (2FI, s), 4.79-4.86 (LH, m), 

6.00 (lH, d, J = 4.l:lHz], 6.74 6.'78 '2H, :n), 7.08 7.12 (lH, ml. 
7.14 - 7.23 (6H, m), 7.64 - 7.01 •:2fL m), 8.81 - 8.37 (JH, m). 
f.1.47 (rn, bro), 10.28 (IH, brr.) 

mp: 215 - 216'1: 
mm (TJMSO - rial 

2 
a: 2.'ZI (3H, s), 2.85-3.18 (6fL m), 3.78 (2H, s), 4.79-4.87 (IH, m), 

5.99 OH, d, J = 8.ZHzJ, 6.74 -6.79 ·:2H, :n), 7.14- 7.20 (5H, ml, 
7.28 (lH, ct, J - 8.CIHz), 7.53 -7.60 (3H, en), 8.31 - 8.34 (lH, m), 
9,.17 (!H, brs), 10.27 (la bro) 

mp: 211 - 212'1: 
Nllffi (l]MSO - dal 
d : 2.84 - 3.20 (eH, m), 3.84 (28, s), 4.77 - 4.86 (lH, m), 

a MO (If!; d, J - 3.2 H:.i), 6.74 - 6.79 (2H, m), 7.14- 7.20 (4H, m), 
7.24 - 7.HO (!H, m), 7.H9 ( LfL d, J = 8.U!Dl), 7.56 - 7.GO (2H, ml, 
7. 7ll CffL dt, .J = 2.0, 8.0Hz) , S.47 - 8.51 (UL m), 8. 71 (ltl, brs), 
8.91 (lH, bt'S), 9.46 ( LH, b·s), L0,29 (lH, brs) 

mp: 194 - 196'\; 
Nll!R (DMSO dg) 

4 
a : ?,2e (3H, s), 2.39 (3H, s), 2.86 - 3.18 (6E, m). 3. 7 4 (2H, s), 

<l81 - 4.90 (111, m), 6.00 ( Lll d, .r = 9.~ll>), &74 - 6.SO (2II, m), 
ll.96 (LH, s), 7.0l (lH, s), 7.09-7.20 (4H, m), 7.55-7.61 (2H, m), 
9clll (lH, bra), 10.33 (If!; bra) 

MS (m/z) :-'W6 [(M+Hl +: 
NMR ffiMSO - dal 

5 
a : 2.31 (fill, s), 2.84 - 3.l6 (6H, m), 3.87 (2<L s). 

4, 79 cm, d, J = s.omD, i;,92 011. brsl. 6. 10 - e. 79 c211, ml, 
7.13 - 7.21 (6H, m), 7.53 - 7.60 (SH, m), B.27 - R33 (111, m), 
9A4 (!H, hrs), 10.23 (If!; brn) 

MS (m/2) :4Q6 [(M+H) +: 
NMH (UMl:iO - ct8) 

fl Ii: 2.44 (8H, •), 2.Rll-B.10 (BH, rn), 8.7R (2H, •), 4.70-4.7fi (1H, m), 
5.81 (lH, bro), 6.72-6.77 (ZH, m), 7.10-7.2(1 (6H, m), 
7.53 - 7.66 (4H, ml, 9.44 mt btsl, 1024 OH, brs) 

MS (mh): 892 [(M +H) ,-
mm mMSo-daJ 
o : 2.84 - 3.03 (3H, m), 3.06 - 3.20 (3f~ rn), 3.84 (2}~ s), 

4.81 - 4.89 (lH, m), 6.12 ( IH, d, J = 3.6Hz), 
7 1170 (lH, dd, J - 2.0, 8.0Hz), 6.76-IJ.83 12H, m), 

7.13-7.20 (3H, m), 724-7.30 (lH, m), 7.30 •)fl; d, J=8.0Hz), 
7.56 -7.60 (2H, m), 7.76 (LH, dt, J = 1,6, 7.2fu), 
8.47-8.52 (JH, m:1, &72 (!H, brE), &92 (lH, b..-s), 9.49 (IH, brs), 
10.28 (lfl, bro) 

[0074) [~6) 
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(18) ~~~10-218861 

Ex. No. DAT A 

MS (m/z) ' 3g2 [ [M -1{1 f] 
mm (DMSO - <1,,J 
d: 2.78 2.91 (3H, m), 2.97 3.06 131!, m), 3.88 (IH, brs), 

8 3.34 (2H, s), 5.05- 5.11 (IH, ml. 6.79 - 8.82 (2H, m], 
1.09 ClH, tlt, J ~ 8.0Hz, J ~ 1.E!Hz), 7.17 (21-J, d. J ~ 8.0Hzl, 
1.25-7.10 (3H, ml, 7.56 (2H, d, J~B.1Hz), 
1.15 (lH, dt, J ~ 8.0Hz, J ~ 2.4Hz), 8.49 - 8.50 (JH, m), 
10.28 UH, s:• 

MS (rn/z) 471 [(M H) •] 
NMR <DMSO - <1,;l 

g a : 2.84 - 3.00 (3H, ml, 3.07 - 3.18 (3H, ml, 3.79 C2H, sl, 
5.l5-5.20 (lH, m}, 5.25 (2H, a), 6.69 (1.2H, s), 
6.80 -6.87 (31-~ m), 7.08 - 7.40 (!OH, m), 7.50 - 7.57 (21-~ m), 
10.88 (lf~ brs) 

MS (m/z) • 406 rtM--H) +I 
mm (DMSO - de) 

10 o : 2.70 -3.20 (<JH. ml, 3.57 (2H, brs), 4.70 -4.80 (!H, ml, 
6.52 (2H. s), 6.70- 6.75 (ZH, ml, 7.15 - 7.90 (8H, m), 
1.60 -1.10 (Hi~ m}, 8.85 - B.95 (IH, m) 

MS (m/z) '413 [[M-J-(1 'l 
mm <DMSO - d,,l 
iJ : 2.85 - 3.17 (SH, m), 8.62 (2H, sJ, 4.79 - 4.81 (IH, ml, 

11 MO (lH, brsl, 6.55 (IH, s), 6.71 (2H, d, J ~ MHzl, 
7.15-7.~0 (4H, rn), 7.55 (nt, d, J~8.8H,), 7/-,S [1H, h"S). 
8.67 (IH, bro). 8.67 ( IH, hrs), 8.79 (1H, brs), 9.75 (I H, hn;), 
10.21 (lH, broJ 

mp: 191 - 192'1:: 
mm (DMSO - d,,l 
/J :2.84-3.01 (BH, m), 3.05-3.17 (3H, m), 3.84 (2H,8), 

12 4.78 - 4.88 (UL m), 0.05 (JU, brs), 6.92 (UL d, J ~ 8.0 llz), 
1.06 (!H. dd, J ~ 2.0. 8.4Hz). 7.14- 7.29 (4H. ml. 
1.39 (lH, d, J ~ 8.0Hz), 7.5<! - 7.60 (2H, m), 
7.75 (IH, dt, J - 2.0, 8.0Hz), 8.47 - 8.51 ( LH, m), 10.80 (lH, brs) 

mp: 211 - 2rn~; 
NJ.TR (DM50 - <£) 
<> : UIO - 3.00 (3H, m}, 3.00 - J.20 (3H, ml, 4.02 (2H. s), 

13 ~.Kl (lH, d, J ~ B.llHz), 6.m (lH, bt"S), [ill8 - 6.95 (2H, n), 
7.14 -7.20 (ZI-L mJ, 7..51 - 7.65 (4.E-L mJ, 8.05 (lfL t, J ~ 7.Ufa), 
8.14 -8.29 (:JH, m), 8.64 (JH, d, J ~ 4.8Hz), 8.74 (lH, hrs), 
9.o4 (lll, brs), 9.GJ (IH, s), 10.12 (lH, s), 10.47 (lll, s) 

mp: 216 222'C 
mm (DMSO - del 
a : 2. LO (3H, s), 2.B7 3.02 (31-L ml, 3.02 3.20 (3H, m), 3.B3 (21-L s), 

4.75-4.83 (LH, rn), 6.05 (lH, cl, J ~ 3.6Hz), 6.80 (lH, d, J ~ 8.4Hz), 
14 6!14-ll.86 (lH,m),7.17 (211,d, J-8.8Hz),7.26-7.2[) (!H,m), 

7.39 (lH, d, J = B.IJHz), 7.57 (2H. d, J = 8.SHz), 
7.76 (!H, dt, .T ~ 8.0Hz, J ~ 4.lltlz), 7.81 - 7.84 (rn, m), 
8.fiO (IH, d,J~4.0ffz),8.00 (HI. brs), 8.79 (lfI, t:r•), 
9:il (llf, s), 9.R6 (l!L s), 1026 (lH, s) 

[00751 [~7] 
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( 1 9) *fFt~'P'- 1 0 - 2 1 8 8 6 1 

-~-·"··-

Ex. No. OH-pos -RI -R 2 B !fit salt 

1 4 -H -H ;:.~ HCI 
~ 

2 4 -H -H )::JCH' HCI 

3 4 -H -H __() HCI 
~ 

CH, 

4 4 -H -H -~lee, HCI 

5 4 -H -H 
fl,C_,'() 

HCI 
N 

6 4 -H -H ,,(lCH HCI 
' 

7 3 -H -H ~) HCI 

a 2 -H -H ,,() 
• N HCI 

9 2 -H -H JlJ)J 0.5 
N'-,_ fumalale 
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SUMMARY 
With respect to the ti1- and {J2-adrenergic receptors (ARs), the 
tl3-AR lnduoes specffic physiologlc:al effects in a few target 
tissues and exhibits atypical pharmacologlc:al properties that 
distinguish it unambiguously from its counterparts. Therefore, 
the t13-AR represents a suitable model to study the molecular 
mechanism responsible for receptor subtype selectivity and 
specificity. Potent t13-AR ligands newly charactenzed in Chinese 
hamster ovary cells expressing the tl3-AR were also evaluated 
In Chinese hamster ovary cells expressing fJ1- and {J2-ARs and 
were classified Into three groups according to their pharmaco
loglc:al properties. Among the fJ1/{32./{J3 agonlsts BRL 37344 and 
LY 79n1 exhibit {J3 selectivity In stimulating adenylyl cyclase; 
among the fJ1/{J2 antagonists displaying {J3 agonlstic effects ICI 
201651 exhibits t13-AR binding selectivity, whereas among the 
ti1/{J2/{J3 antagonist class bupranolol is the most efficient (but 
not selective) tl3-AR antagonist. The struc:ttns of these ligands 

Sympathetic stimulation via humoral (adrenergic) and neu
ronal (noradrenergic) pathways induces a number of physiolog
ical effects, such as modulation of heart rate, vascular tonus, 
bronchospasm, and glucose and lipid metabolism. Lands et aL 
(1) first subdivided the ,6-AR-mediated effects into ,61 and ti2, 
on the basis of the rank order of potency of epinephrine and 
norepinephrine in different tissues. Since this classification, 

ThUI work wu aupported by granta from the Centre National de la Recbetche 
Scientifique, the lnatitut National de la Sante et de la Rechercbe MlMlicale, the 
Miniatire de la Rechercbe et de l'Elpace, the Univemtit Paria V, Briltol·Myera· 
Squibb Company (Princeton, NJ), the Fondation JJOUl' la Recherobe Medic:ale, 
the Auociation pour le Diveloppement de la Recbercbe llUI' le Cancer, and the 
Lip Nationale F~ oontre le Cancer. 

were simulated and compared using computer-generated molec
ular modeling. Structure-actlvity relationship analysis indicates 
that potent or selective tl3-AR oompot.rlds, in ackltlon to po&
sessing a pharmacophore common to all fJ·AR ligands, contain 
a long aid bulky alkylann substltuent moiety, which Is able to 
adopt and exchange extended and stacked conformations. Com
putenzed three-dimensional models of the {31 -, {J2-, and tl3-AR 
binding sites show that more bulky amino acid side chai'ls point 
inside the groove of the 1:11 and {J2 sites, compared with the {J3 
site, in a region implicated in signal processing. The long alkyla
mine chain of compounds behaving as fJ1 /{12 antagonists encl 
{J3 agonists may thus adopt either a stacked oonformatlon in the 
encumbered /J1 • and {12-AR sites, leading to antagonl8tlc effects, 
or an extended conformation in the less ena.mbered {J3 lite, 
thus interacting with speciflc residues implicated in signal trmis
ductlon. 

many clinically active drugs, mimicking or blocking the effects 
of natural hormones, have been synthesized and shown to 
discriminate between til· and {J2-AR-mediated effects. 

In the following years, however, a number of novel com
pounds revealed atypical ti-AR properties in various tissues. 
BRL 37344 was thus characterized as a potent thermogenic 
and lipolytic ti-AR agonist in rat adipose tissue (2) and SR 
58611A as an atypical /:I-AR agonist mediating relaxation in 
precontracted guinea pig ileum (3). Several til/{J2 antagoniat.a 
displayed atypically low binding affinities in these tissues as 
well as low potencies in inhibiting responses mediated by these 
novel compounds, thus suggesting the existence of a novel /J
AR pharmacological profile. However, partly because of its low 

A88Rl!!VIATION8: P..AR, p..a<nnergic receptor; CHO, Chinese hamster ovary; CHQ-.6, Chinese hamster overy cells expressing the .6-adrenerglc 
receptor; IA, Intrinsic activity; ICYP, lodocyanoplndolol; MD, molecular dynamics; RMS, root mean square Index; TM, transmernbnlie domain; BAL 
37344, (RR.SS)-(:t)-4-(2' -{2-hydroxy-2-(3-chlorophenyl)Jpropyl)plenoxyacetate sodkm salt sesqulhydrate; budndolol, 2-[2-hydroxy-3-((2· 
(3"indolyl)-1, 1-<llmethylethyl)emlno)prop0xy)benzonltrlle hydrochloride; bupranolol, 1-(2-chkJro.5.rnethylphenoxy)-3-{(1, 1-dlmethyletttyl)amlno)-2"'IJl'f> 
penal; CGP 12177A, (:t)-4-(3-t-butylamlno-2-hydroxypropoxy)benzlmldazol-2-<>ne; CGP 20712A, (:tH2-(3-carbamoyt-4-hxyphenoxy)ettlylM*1c>] 
-3-(4-(1~trffluoromethyl2-imldaZolyl)lhexy]-2-propenollsopro2..propanol hydrochloride; cimaterol, 2-anino-5-(1-hydroxy-2-{(1· 
methyfethyl)amlno]ethyl)benzonltrile; clenbuterol, 4-amlno-3.~lchloro-a-{(1, 1-dlrnethytethyl]benzenemethanol; ICI 118551, o-(:t)-1-(7..f1'1811.. 
yllndan-4-yloxy~2-ol; ICI 201651, (R)-4-(2-hydroxy-3-phenoxypropylamlnoethoxy)-N-(2-methoxyethyl)phenoxyacetlcaQd; LY 
79771, (RS)-(:t)-4-(2' -[(2-hydroxy-3-phenylethyl)Jbutyl)benzyl alcohol; SM 11044, L-3-(3,4-dhydroxyphenyl)-N-(3-(4-ftuorophenyl)pr]l8rine 
pyrroUdlne amide hydrabromlde; SR 58611A, (RS)-N-[(2S}-7-ethoxycarbonylmethoxy-1,2,3,4-tetrahydronapht2·ylH2R)-2-(3-chlorophenyl)2-hy
droxyethanamlne hydrochloride; PBS, phosphate-buffered saline; HEPES, 4-(2-hydroxyethyf)-1-plperazi1eetha acid. 
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affinity for available P-AR radioligands and primarily because 
of the lack of suitable tools to study its expression among a 
population of conventional P-ARs, this atypical P-AR remained 
difficult to characterize unambiguously by a claasical pharma
cological approach, and some inconsistencies were described 
between drug affinities identified in binding studies and those 
measured in functional assays (4). 

After the initial cloning of the fl2- (5) and Pl-ARs (6), a third 
gene, coding for a novel P-AR subtype (the P3-AR) sharing 51 % 
and 46% identity with the human Pl- and fJ2-AR amino acid 
sequences, respectively, was cloned from a human genomic 
library (7). The presence of human P3-AR mRNA transcripts 
has been demonstrated in human fat tissues as well as in gall 
bladder and colon biopsies (8), and evidence for a functional 
P3-AR in human fat cells has been recently shown by lipolyais 
stimulation studies (9). Functional P3-ARs, cloned from either 
human (7), mouse (10), or rat (11, 12) tissues, were character
ized in transfected CHO cells, and their pharmacological pat· 
tem indicated that the P3·AR is closely related to the atypical 
P-AR in adipose tissues (13, 14). However, minor differences 
between the human and rodent P3·ARs as well as between 
atypical P·ARs from different tissues have led some authors to 
question whether these are actually the same pharmacological 
subtypes (11, 12, 15). 

To settle this point, we performed a systematic pharmaco
logical analysis in CHO-P3 (human) and CHO·fl3 (mouse) using 
a large panel of P-AR ligands, and we showed (i) that both the 
human and the rodent fl3·ARs display well defmed pharmaco· 
logical properties that distinguish them unambiguously from 
the Pl- and fJ2-ARs, (ii) that the P3-AR is the prototype of the 
atypical P sites described in a few target tissues (adipose, gut, 
and cardiac tissues) where it induces specific physiological 
effects, and (iii) that some compounds CBRL 37344, bucindolol, 
bupranolol, CGP 12177A, cimaterol, ICI 201651, LY 79771, SR 
58611A, and SM 11044) exhibit potent aftlnities or activities 
in CHO-P3.1 These atypical and specific properties make the 
P3-AR a model receptor to study the molecular basis of subtype 
selectivity, using these new pharmacological tools. 

In this study, we analyzed the selectivity of the subtype by 
evaluating pharmacological receptor binding and adenylyl cy· 
clase activation properties of P-AR ligands in CHO cells ex
pressing human Pl-, fJ2·, or P3·ARs. Results led us to claasify 
compounds into pharmacological classes, and the structure
activity relationship of these ligands was analyzed using MD 
simulations. Structural features of P3-eftlcient agonists and 
antagonists were examined to defme a putative pharmacophore, 
as well as to provide new insights into the molecular mechanism 
responsible for the P3-AR potency and selectivity. 

Materials and Methods 
Chemicala. Bucindolol and nadolol were provided by Bristol-Myers 

Squibb (Princeton, NJ). CGP 12177A, CGP 20712A, alprenolol. and 
oxprenolol were gifts from Ciba-Geigy Corporation (Basel, Switzer
land). ICI 118661 and ICI 201661 were obtained from Imperial Chem
ical Induatriee (Maooletfield, England). Cimaterol and LY 79771 were 
donat.ed by American Cyanamid (Pearl River, NY) and Lilly Reeearch 
Labs (Indianapolia, IN), reepectively. Clenbuterol wu obtained from 
RoUlsel Uclaf (Romainville, France). Pindolol and cyanopindolol were 

N. BUn, C. Nahmiu, M. F. Drumare, and A. D. Sttoebe11. The 113-adrenergic 
receptor: a ainchi aubtype reeponaible for atypical fl-adrenergic receptor-mediated 
effecta. Submitted tor publication. 

provided by Sandoz (Basel, Switr.erland). (±)·and (-)-Bupranolol were 
gifts from Schwarz Pharma (Monbeim, Germany). BRL 37344 wu 
obtained from SmithKline Beecham Pharmaceutical& (Epsom, Eng
land). SM 11044 and SR 58611A were given by Sumitomo Pharmaceu· 
ticala (Osaka, Japan) and Sanofi·Midy (Milano, Italy), respectively. 
(-)-leoproterenol and propranolol were plll(haaed from Sigma Chem
ical Co. (St. Louia, MO). 

Cell culture. Subclones of CHO cella stably transfected with human 
tJl·, t12-, or t13-ARa were grown as described previoualy (7, 16). 

Receptor bhadinf ... Yll. Preconfluent cella were harvest.ed by 
treatment with Versen-EDTA (Seromed) and were washed with Hanb' 
balanced salt llOl.ution supplemented with 1 mM ascorbic acid and 
buffered with 20 lllM HEPES to achieve a pH of 7.4. Aliquote of 10' 
cella were incubated with (-)·(3-1361)ICYP (2000 Ci/mmol; Amel'lham, 
England) in the absence or preeence of competitor, in 11 buffered 500-
iil final volume with 0.1 % (w/v) bovine Hrum albumin (Sigma) and 4 
µM desipl'llllline (Sigma). The reaction was performed for 45 min 11t 
37•, with shaking, in the dark. After dilution with ice-cold PBS, pH 
7.4, cells were immediately filtered and enensively wuhed over glass 
fiber diska (Whatman GF/C) that had been preaoaked with 0.3% 
polyethyleneimine (SigDlll). Radioactivity was meuured in a LKB 1282 
')'-J'lldiation counter. 

Saturation experiments were performed with ICYP concentrations 
ranging from 5 to 500 pM for tbe tJl- and t12·ARa and from 50 to 5000 
pM for the t13·AR. Nonspecific binding wu determined in the preeence 
of 2 µM (±)-propnmolol for CHO-tJl and CHO-t12 or 100 µM (-)· 

iaoproterenol for CHO-tJ3. Competition experiments were performed 
with ICYP concentrations of 50 pM for the tJl and t12 aubtypes and 1 
nM for the t13 subtype and various concentrations of competitor ranging 
from 1 pM to 100 µM. Ligand lipophilicity indeue (log IF) were 
calcul11ted uaing the TSAR software (Oxford Molecular, Oxford, Eng
land). 

Adenylyl cyclue blndinf UIAYll· Becall8e forakolin directly atim· 
ulates the c11talytic subunit of adenylyl cyclase and diaplaya greater 
efficacy and potency when its catalytic domain interacta with the a. 
subunit of the G protein (17), forakolin binding experiments were 
performed with adherent transfected CHO·tJ in the abeence or presence 
of t1·AR ligands. 

Preconfluent cella in six-well dishes (11111.2 x HI' cella/well) were 
waahed twice with 2 ml of ice-cold PBS, added to 1 ml of ice-cold 
Ham's F12 medium buffered with 20 lllM HEPES, pH 7.4, and kept on 
ice for 30 min before the binding study. Cella were incubated at 4 • for 
1 hr, with slow shaking, in 500 µI of buffered (12·8H]forakolin (20-35 
Ci/mmol; New England Nuclear), in the abeence or presence of non· 
tritiat.ed forakolin or t1·AR ligands. Cella were then washed three timee 
with 2 ml of PBS and diasolved in 1 ml of 1 N NaOH for 30 min at 37• 
before the homogenate wu count.ed in a LKB-Walliic 1410 ecintillation 
counter. 

Cholera toxin ADP-ribosylates G., irreversibly blocking its GTPue 
activity and maintaining the stability of the a.-cyclase complex in a 
way that is independent of receptor OCCllplUlcy. Cella were treated with 
cholera toxin (21111/ml in culture medium; Sigma) for 5 hr at 37• before 
measurement of forakolin binding at 4•, a temperature that aUowe 
atabilization of the transient complex but probllbly leads to underesti
mation of the muima1 complex 11811<1ciation 11t 37•. 

Adenylyl cyolae nimlllaUon ...,,._ CHO-tll, CH0-112, and 
CHO-t13 were grown to preconfluence in six-well dishes (11111.2 x 10" 
cella/well). After waahing with l ml of Ham's Fl2 medium buffered 
with 20 mM HEPES, pH 7.4, and supplemented with 1 mM ucorbic 
acid and 1mM3-isobutylmethylxanthine (Sigma), cell monolayers were 
incubated for 30 min at 37' in 1 ml of buffer, in the absence (bual 
level, 5-25 pmol/10" cella) or in the preMJnce of 10 µM (-).i90Proterenol 
(maximal stimulation mediated by tJ·AR. 17()-4()() pmol/10" cella), 25 
µM forskolin (direct lldenylyl cyclue stimulation, 420-850 pmol/10" 
cella), or 1 pM to 100 µM ligand. The reaction wu stopped by one waab 
with 1 ml of PBS and immediate llddition of 600 µI of 1 N NaOH. After 
a period of 20 min at 37•, dissolved cella were collected, buffered with 
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1 N acetic acid, and centrifuged at 3000 x g for 10 min at 4°. The total 
cAMP amount contained in an aliquot of supernatant was determined 
using the Ameraham (3H]cAMP assay or ('161]·cAMP scintillation 
proximity -..y. 

For inhibition atudiea of adenylyl cyclaae stimulation, cella were 
preincubated with the antagonist at 37• for 10 min before addition of 
a reference agoniat (i.e., (-)-iaoproterenol] at its K.., concentration (5 
nM) and incubation for a aubeequent 20-min period. 

Data anal)'lML The data were expreaaed aa the means ± standard 
errors of at least three independent experiments performed in duplicate, 
e:scept for forakolin binding data, which resulted from two experiments 
only. Saturation experiments were computer analyzed with the EBDA 
program (Bioeoft-Elsevier, Cambridge, UK) using the Scatchard plot 
representation. ICllO and ECeo parameters obtained from binding com· 
petition experiments or adenylyl cyclaae activation or inhibition exper
iments were determined using a computerized, iterative, nonlinear, 
l88't squares curve-fitting program (lnplot 4.0, written by H.J. Motul· 
aky, GraphPad Software, San Diego, CA). ICeo valuee m88'ured in 
binding competition or cyclaae antagonism experiments were corrected 
(Ki value) according to the method of Cheng and Pruaoff. The IA of a 
compound waa measured relative to the maximal cyclaae stimulation 
obtained for (-)-iaoproterenol. Uganda that poaaesaed IA values of 
<0.90 were defined as partial agoniata. 

Molecular modellnc. The conformations of the arylethanolamine
related compounds that were incorporated into the analysis were ob
tained u.ing the BIOSYM molecular modeling software (BIOSYM 
Technologies, Inc., San Diego, CA) on a Silicon Graphics workstation. 

Initial atructurea were built using the Insight II Builder module, 
which directly produced coarse three-dimenaional starting structures. 
To mimic ionization at neutral pH, an sp3+ hybridization waa asaigned 
to the amine of the main alkyl chain, increasing the molecular electro· 
static total charge by +l. 

Energy minimization and MD aimulations were performed with the 
Insight II Discover module, using the consistent valence foree field. All 
calculations were performed for in uacuo conditions, uaing in the 
deacription of the coulombic interaction a distance-dependent dielectric 
conatant fu:ed to 3.5 to avoid formation of intramolecular aalt bridges. 

The first step of modeling conaiated of minimizing the structure 
previously constructed, to find a local energy minimum on the potential 
energy hypersurface of the molecule. Calculations were performed 
according to aeveral algorithms commonly uaed in molecular mechanics 
minimization for choosing deacent directions, namely steepeet deacent, 
coltjugate gradient, and Newton-Raphaon metbode. 

The second atep of the conformational sampling procedure consisted 
of recording MD trajectories. By solving the equations of motion for a 
system of atoms, MD has an advantage in that it ia not restricted to 
harmonic motion about a aingle minima but allows molecules to cross 
energy barriers and explore other stable conformations. Molecular 
conformers were sampled during a 1-naec MD trajectory at 300°K. A 
time step of 5 fsec was used, and the system was equilibrated for 1 psec. 
A conformation was stored each 5 paec, so that 200 conformations were 
recorded by the end of the MD simulation. 

All molecular conformations were compared using the Analysia 
module of Insight II. Conformational similarities were evaluated by 
calculating the RMS of deviation between heavy atoms for each possible 
pair of these 200 structurea and by plotting the asaociated cluster graph. 
A threshold value of 4 A was Mlected to plot the RMS evolution, so 
that numerous boslike areas appeared along the diagonal, representing 
group of structures whoae small RMS deviations (<l Al and closeness 
in time suggested that they may belong to the same conformetional 
family. Conformational representatives estracted from each family 
were compared for each compound, as well as between different ligands, 
uaing a superimposition procedure. 

Results and Discussion 

SelectlYlty of ll·AR Ugand1 In CHO·fl1, CHO·~. and CHO·fl3 
Although tl·AR overexpreBSion has been reported to affect 

adenylyl cyclase sensitivity (18-20), it offers the opportunity 

to thoroughly characterize receptors such as the IJ3-AR. for 
which high affinity radiolabeled antagonists have not been 
developed thus far. The human fll·, fJ2·, and IJ3-ARs overex
pressed in CHO cells displayed selectivity profiles for catechol
amines and reference ll·AR ligands that were consistent with 
those described in tiesues characterized by prevailing fll·, fJ2·, 
and IJ3-AR populations (16). The presence of six additional 
carboxyl-terminal residues in the sequence of the human IJ3· 
AR, resulting from splicing of an intron in the corresponding 
gene, has been reported (21, 22), but a recent pharmacological 
comparison failed to detect any difference between the 408· 
and 602-residue forms of this receptor (23). 

Because the apparent affinity of agonists at ICYP binding 
sites may be influenced by varying degrees of internalization, 
we verified that the lipophilicity indices (log P) of the Pl· and 
{J2-AR agonists tested in CHO-fl were higher than that of the 
ICYP radioligand. For the fl3-AR, no bias in measurement of 
Ki values is expected, because this receptor subtype does not 
become sequestered (23). 

Because differences in the level of receptor expressed in each 
CHO-fl subclone [190,271 ± 16,796 sites/cell in CHO-fll (hu
man), 74,885 ± 22,461 sites/cell in CH0-112 (human), and 
108,785 ± 5,988 sites/cell in CHO-IJ3 (human)] and differences 
in receptor subtype coupling might interfere with the measure· 
ment of cyclase stimulation potency, the stoichiometry of re· 
ceptor-G.·adenylyl cyclase interactions was assessed in CHO
{U, CHO-{J2, and CHO-P3. Because isoproterenol-stimulated 
forskolin binding measurements revealed appro:Dmately the 
same number of forskolin binding sites in the three types of 
cells as well as after cholera toxin stimulation (Fig. 1), it 
appeared that all of the cholera toxin-sensitive G protein cou
pled-adenylyl cyclase existing in CHO-IJ was stimulated by 
isoproterenol. Moreover, it appeared that coupling efficiency of 
the three P-AR subtypes should not bias the adenylyl cyclase 
stimulation potency measurements, thus allowing comparison 
of the ti selectivity of ligands based on K.. values. 

The selectivity of fl·AR ligands exhibiting interesting phar
macological properties at the IJ3 site1 wae evaluated in CHO
/Jl, CHO-{J2, and CHO-IJ3 and led to the classification of the 
compounds into three groups, i.e., agonists at the three P sites, 

75000 

soooo 

0 
CH0·81 CH0-82 CHO·B3 

Fig. 1. Measun1ment of the rate of couping In CHCHJ1, CHQ.t12, Sid 
CHO-P3. Fonikolln binding was evaluated In Intact CHO-P1, CHO-i62. 
and CH0-113 prelneubated (m) or not (Cl) with 2 ,.g/ml cholera toxin tor 5 
hr at 37° Sid Incubated with 100 l&M lsoproterenol tor 1 hr at 4°. Vllluee 
are the ITl9S1 ± standlKI error of two separate experimllntl pertormecl 
in duplk:ate. 
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{Jl/{J2 antagonists displaying {J3 agonistic properties, and an· 
tagonists for the {Jl-, {12·, and {13-ARs (Table 1). 

{11/{12/{13 agonists. The {13-AR was charact.erized by its 
potency for a class of arylethanolamine agonists that were 
initially found to be potent and selective activators of lipolysis 
and thermogenesis at the atypical ti-ARs described in white 
and brown adipose tissues (Table 1). BRL 37344, the most 
representative compound of this class (2, 24), was a full agonist 
in CHO-{Jl and CHO-{J3, with partial agonistic effects (IA = 
0.8) in CH0-{12, and exhibited a 10-fold {13-AR selectivity, 
relative to the {Jl • and {12-ARs. LY 79771, an activator of the 
metabolic rate in dogs (25), stimulated adenylyl cyclase with 5-
and 17-fold greater potency in CH0·,83 than in CHO-{Jl and 
CH0-{12, respectively. Thus, atypical fJ·AR compounds, which 
are potent in inducing thermogenesis in brown adipose tissue 
and in increasing the rates of cellular metabolism such as 
lipolysis in white adipose tissue, appeared to be {JS-selective 
ligands. 

SR 58611A and SM 11044, which were relaxant agents in the 
precontracted rat colon (3) and guinea pig ileum (26), respec
tively, were "rather {J2/t13-selective" agonists in CHO-ti. SR 
58611A, the potent and most selective compound of the phen
ylethanolaminotetraline class, induced rat colon relaxation 
with an EC60 of 3.5 nM (3), compared with a K..,, of 25 nM in 
stimulating CHO-{J3 adenylyl cyclase. The SM 11044 func
tional selectivity order in guinea pig tissues, i.e., ileum relaxa
tion (atypical {J-AR) > trachea or lung relaxation ({J2-AR) > 
atrium rate increase ({Jl-AR), was consistent with the selectiv
ity of this drug in CHO-Pl, CH0-{12, and CHO-f13. Although 
possessing rather low affinities at the {J3 site (K, range of 1-6 
µM), these compounds were efficient enough (K..,, values be· 
tween 10 and 100 nM) to induce tl3-AR-mediated functional 
relaxation in smooth muscle tissues. 

Cimaterol and clenbuterol, reported to induce protein accre
tion and to increase skeletal muscle mass in vivo (25), were 
"rather f1l/{J2-selective" agonists in CHO-tJ. In addition, cim
aterol exhibited high efficiency in stimulating the cyclase in 
CHO-{J3, in agreement with its ability to potently activate 
lipolysis in rat white adipose tissue (25). 

{Jl/{12 antagonists/{13 agonists. Among the {Jl/{J2 antago
nists displaying tl3 agonistic properties, some exhibited high 
binding affinities and agonistic potencies in CHO-fl3 (Table 1). 
Bucindolol, described as a high affinity nonselective fl-AR 
antagonist (27), displayed the same binding affinities for fll· 
and {J2-ARs expressed in CHO cells (K1 values of 0.2 nM and 
0.1 nM, respectively) and possessed full and potent (K..,, = 7 
nM) f13 agonistic effects. ICI 201651, the in vivo metabolized 
form of ICI D7114 that is able to selectively stimulate brown 
adipose tissue activity (28), was a weak antagonist at the {Jl
and {12-AR sites (K; values of 0.55 µM and 2.86 µM, respectively) 
but a potent full agonist in CHO-{J3 (K'..t = 20 nM). ICI 201651 
was the most important compound of this class, exhibiting a 
tl3 selectivity in binding affinities. 

CGP 12177A, oxprenolol, pindolol, and alprenolol were 10-
100-fold less potent in stimulating the tl3·AR than were the 
previously mentioned full agonists and, except for alprenolol, 
demonstrated partial agonistic effects. Pindolol maintained its 
cyclase stimulation potency when a cyano group was added to 
the indol function of the molecule (Kt.ct value of 153 nM, 
compared with 174 nM) but displayed an IA that increased 
from 0.55 to 0.82. These compounds bound to the fll- and {12-

ARs with 10-100-fold higher affinities than those measured in 
CHO-{J3. 

Nadolol and propranolol were fll/{12 antagonists exhibiting 
weak (K..,. values in the micromolar range) and partial agonistic 
effects in CHO-tl3. In agreement with these results, Bond and 
Clarke (29) reported a biphasic effect for nadolol and propran
olol in antagonizing the isoproterenol-induced relaxation of 
precontracted guinea pig ileum strips. 

{11/{12/{J3 antagonists. The third category of ligands in
cluded antagonists such as the fll·selective CGP 20712A, the 
fl2·selective ICI 118551, and bupranolol (Table 1). 

Kaumann (30) earlier reported that heart atypical fl agonistic 
effects were antagonized by 1 µM bupranolol but not propran
olol. Although (-)-bupranolol appeared to be the best antago
nist available to charact.erize the tl3·AR (K; value of 50 nM), 
its receptor binding order of selectivity in CHO-fl was fJ2·AR 
> fll-AR > fl3-AR. 

The selectivity profiles for these antagonists were CGP 
20712A = bupranolol > ICI 118551 in CHO-fll, bupranolol ~ 
ICI 118551 > CGP 20712A in CHO-{J2, and bupranolol > ICI 
118551 > CGP 20712A in CHO·tl3. 

Taken together, our data show that {JS-selective agonists 
(BRL 37344 and LY 79771), t13·selective (ICI 201651) and f13· 
potent (bucindolol and CGP 12177A) agonists that exhibit {Jl/ 
fl2 antagonistic properties, a tl3-potent antagonist (bupranolol), 
and {Jl- and {12-selective antagonists (CGP 20712A and ICI 
118551, respectively) are useful tools that can help to distin
guish tl3-AR-mediated physiological effects from those me
diated by conventional fll· and {J2-ARs. To date, only [1 2111] 
ICYP and [3HJCGP 12177A have allowed direct charact.eriza· 
tion of tissue fl3-ARs (13). In addition, radiolabeling of ICI 
201651, which exhibited binding selectivity towards the {J3 site, 
should provide a new pharmacological tool for the characteriza
tion of the {J3-AR in tissues. More selective compounds for the 
fl3-AR, however, remain to be found, and analysis of the struc· 
ture-activity relationships for this large variety of compounds 
should help in determining the structural features responsible 
for the fl3 potency and selectivity of ligands. 

Structural Features of {J3-AR Ugends 

Fine specificity of the ligand recognition mechanism 
for G protein-coupled receptors. Norepinephrine stimu
lated adenylyl cyclase in CHO·tl3 with a 1600-fold higher 
potency, relative to dopamine, which is its metabolic precursor 
and is specific for dopaminergic receptors (7). Although these 
compounds are structurally related, ti-hydroxylation of the 
alkylamine chain appears to be important for ligand-receptor 
recognition. Indeed, this modification creates an asymmetrical 
center, leading to isomerization of the molecule, and this polar 
fl-hydroxyl group may interact with an electrophilic center and 
form a hydrogen bond with an amino acid side chain inside the 
receptor groove. 

Similarly, a- and fJ·ARs were distinguished upon the basis of 
the potency order of isoproterenol, relative to norepinephrine 
and epinephrine, three catecholaminergic structures that 
are closely related. Indeed, isoproterenol differs from (nor)· 
epinephrine by a (di)methyl substitution, which increases steric 
bulk and lipophilicity at the end of the alkylamine chain, and 
the substitution of a methyl group on the protonated amine 
moiety of norepinephrine corresponds, in thermodynamic cal
culations, to a loss of 6-7 kcal (31). These modifications seem 
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TABLE1 
Comparlsan of the phannacologlc:81 properties of human 81-, fJ2·. end 83-AR expressed In CHO ceh 
Binding oompeliliOl1 assays were canled out with intact eels for 45 min at 37° ii 1he presence at r'"l)ICYP, as described ii Materials and Methods. Adenylyl cyclaSe stimulation ways-. performed with intact cell 
preinCli)el8d or not with 5 nM isopoteleuol for 10 mil end lnablted with c7ugs for 30 "*'at 37°. ConcantratiOfl. ClrJ8S WB1I fitted usi'lg least sqiw nignisslon 811111ySis, end l*1Clng compelltiol1 (IC,) and 
ac1eny1y1 cyclaM stinUation (K..J constants WB11 deduced. IA was calcUated for each drug rela!Ml to isoprolerenoHnd maxknal cAMP aca.mulation. va.s _.. n-. ± standsd emn at at leeat 1hree iidlpendent 
expet'.ments performed ii mipiicate. LJgands WB11 classlfied as fft/fJ2//j3 agonlsts (more /j3-selecllve, more fJ2/jl3-selecllve, or more P1/ll2-selecllve agonlsts), ffl/ir.! 111tagoOsts//j3 agonlsts, or P1//J2//j3 an1ICIOlllSla. Al 
data were obtailed usi'lg simlar experimental condtlons. 

llmr!P1-AR 

~ cydlleslilllatim 
BidngK, BidngK, 

K.. IA 

nM n11 n11 

81 /{J2/{J3 agonists 
BRL37344 1,750±310 112± 28 1.30 ± 0.11 1,120±380 
LY79n1 86±8 1.42± 0.30 
SR 58611A 38,500 ± 13,400 12,000 ± 600 0.96±0.07 187 ± 26 
SM 11044 18,100±1,700 190 ± 20 1.50± 0.21 4,100 ± 200 
Clmaterol 0.64± 0.15 1.20± 0.06 
Clenbuterol 190 ± 30 60±9 

81 /{J2 antagonists/83 agonists 
BucindOIOI 0.20±0.04 Antagonist 0.10 ±0.03 
IC! 201651 549±200 Antagonist 2,860±750 
CGP121nA 0.9 ± 0.1 Antagonist 4±2 
Oxprenolol 5.4±1.3 Antagonist 1.5 ± 0.4 
Pindolol 3.4±0.7 Antagonist 2.3±0.9 
Cyanopnlolol Angatonist 
Alprenolol 8.8±0.2 Antagonist 1.5 ±0.3 
Nadolol 40±6 Antagonist 14±5 
Propranolol 6.3 ± 1.0 Antagonist 0.7±0.3 

{J1 /{J2/fJ3 antagonists 
(-r&Jprwiolol 1.7 ± 0.3 Antagonist 0.4 ± 0.1 
(±r&JprwlOlol 2.4±0.5 Antagonist 0.5 ± 0.1 
IC! 118551 120± SC Antagonist 1.2 ± 0.2" 
CGP20712A 1.5 ± 0.2" Antagonist 1,800 ± 400" 

• Resuts reported by Nahmias et al. (10). with IA expressed l8lalive to isopRlterBnol. 
"Data raported by Emorineet al. (7), with IA expressed relative to OOl.tephilB maxillal cyclaSe stirulation. 
•Data raported by Tate et a/. (16). 

IUnml {32-AR 

~eyclase stirdlltiDn 

K.. IA 
BidngK, 

n11 nM 

1n±47 0.80±0.04 287 ±92 
325± 121 0.22±0.03 555± 71 
36± 19 0.87±0.07 6,640±960 
62±6 1.03± 0.08 1,300± 200 

0.57 ± 0.002 0.98 ± 0.03 4,700± 1,710 
1.0 ± 0.2 0.91 ±0.02 1,100±200 

Antagonist 23± 10 
Antagonist 85± 12 
Antagonist 88±22 
Antagonist 70 ± 10b 
Antagonist 11 ±~ 
Antagonist 
Antagonist 110±30 
Antagonist 638± 72 
Antagonist 145±8 

Antagonist 50± 14 
Antagonist 106±8 
Antagonist 257±34" 
Antagonist 2,300 ± 450" 

6001: 'Ol 1aqo1:io uo :iu1 eWJe4d se11a1sv ie fiJo·s1ewnof1adse·WJe4d1ow WOlJ papeo1uMOQ 

IUnmltGAll 

~qdlll llbMol'I 

IC.,. IA 

nM 

15±3 1.11 ± 0.12 
18±3 1.06± 0.04 
25±5 1.23 ± 0.23 
84± 10 0.98 ± 0.10 
17±3 1.15± 0.08 

1,050± 130 0.72±0.07 

7.0±1.2 1.01±0.10 
20±9 1.14± 0.14 

139±44• 0.88± 0.00-
77± 13" 0.53 ± 0.07" 

153± 1~ 0.55 ± 0.05° 
174± 58 0.82±0.04 
219± 46 0.97± 0.07 

1,120±350 0.80±0.05 
1,490± 550 0.51±0.12 

Antagonist 
Antagonist 
Antagonist 
Antagonist 

i 
I 
• • .... 
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to be crucial for the ligand-receptor recognition mechanism 
leading to subtype selectivity, and Lewell (32) suggested that 
residue Val117 in the II-AR sequence, replaced by the less hy
drophobic amino acid cyeteine in the o:-AR sequence, could be 
mainly responsible for the II versus a subtype specificity. 

Structural characteriatics of the three pharmacologi
cal classes of IJ-AB ligands. Catecholamines are small mol
ecules with an approximately 10-carbon skeleton. One part of 
the molecule consists of a catechol group equivalent to a reac
tive ortho-hydroquinone function (a potential hydrogen bond 
donor), and the other part is a positively charged /J-hydroi:ylal· 
kylamine chain ending in apolar alkyl substitutions. The aro
matic ring, the II-hydroxyl group, the charged amine, and the 
alkyl substitutions are structural requirements common to all 
of the P·AR compounds evaluated in CHO-Pl, CH0-/12, and 
CHO-fJ3 (Table 1). 

Cimaterol and clenbuterol (Fig. 2A), which were rather {:Jl/ 
112-selective compounds, posseas a structure close to that of 
iaoproterenol, ei:cept that both hydroxyl groups of the phenyl 
moiety are substituted by less polar but equally reactive amine 
functions, or an inductor-donor chlorine atom and an electro
philic cyano group, which favor delocalization of benzenic 11'· 

electrons and may increase hydrophilicity. Large structural 
modifications of the hydroi:ylalkylamine chain occur for the 
rather ,g2/pa-selective compounds like SR 58611A and SM 
11044 (Fig. 2A); the skeleton becomes longer and pollll8Sll8s two 
asymmetrical centers and one additional aromatic ring substi
tuted with electronegative or nucleophilic atoms, so that steric 
bulk as well as aromaticity might be strengthened. The rather 
pa-selective agonists BRL 37344 and LY 79771 share similar 
features (Fig. 2A), except that these molecules posseBB an 
alkylamine chain that appears leas ramified and more flexible 
than those of SR 58611A and SM 11044. 

Among Pl/ P2 antagonists exhibiting pa agonistic effects (Fig. 
2B), alprenolol and oxprenolol have similar structures and, 
remarkably, behaved similarly towards each of the three recep
tor subtypes. CGP 12177A and nadolol on one hand, and 
pindolol and propranolol on the other hand, posse8B the same 
ethoi:yhydroi:ylalkylamine chain but different polar substitu· 
tions on the cyclic moiety, which may account for the 10-fold 
difference in binding affinity measured with each type of CHO
P either between CGP 12177 A and nadolol or between pindolol 
and propranolol. 

Affinities of the antagonists at the pa site appear to be 
inversely related to the number of carbons in the backbone as 
well as to the steric bulk of the aromatic moiety (Fig. 2C). The 
number of compounds tested in this class is, however, insufti • 
cient to deduce important structural characteristics for Pl/112/ 
fJ3 antagonists. In a general way, Dii:on et al. (33) concluded 
that the subtype selectivity of antagonists appears to arise from 
the subtype selectivity of the substituents on the aromatic ring 
and/or from the addition of differentially substituted aromatic 
moieties to an alkyl chain on the amine. 

From this analysis, it seems that an obvious correlation exists 
between JJ·AR ligands of similar structural formula and phar· 
macological classes defined in CHO-Pl, CH0-/12, and CHO-pa. 
However, ICI 118551 and pindolol, which share basic structural 
similarities, exhibit either antagonistic or agonistic effects in 
CHO-pa, emphasizing therefore the structural complexity of 
the ligand-receptor recognition mechanism responsible for 
binding and signal processing. 

Structural requirements for 133-selective and -potent 
ligands. A global analysis of structures shows that Pl/P2 
antagonists (Fig. 2, B and C) display an obvious structural 
difference, compared with Pl/112 agonists (Fig. 2A), because a 
O-CH2 spacer is inserted between the aryl group and the P· 
hydroxylalkylamine chain, ei:tending the molecule and induc
ing a mesomer-donor effect that might strengthen the aromat
icity on the ring. The ethoi:y linking group inside the aryloi:y
hydroi:ylalkylamine chain thus introduces a structural modifi
cation important enough to alter the transduction of signal in 
CHO-Pl and CHO-ft2. Some authors have addressed the ques
tion of modes of binding of arylhydroi:ylalkylamine and arylox
yhydroi:ylalkylamine ligands to P·ARs and invoked either the 
existence of distinct binding sites for the aromatic moieties of 
each ligand type (34) or large conformational flexibility of the 
ligands, involving energetically more or less favorable folded or 
extended conformations that all tit into a single binding site 
(35). In CHO-pa, the ethoi:y function seems to play a minor 
role in ligand-induced receptor activation, because bucindolol 
and ICI 201651 are 88 potent agonists 88 are BRL 37344, LY 
79771, and SR 58611A, which do not possess this additional 
group; these results are in line with the second hypothesis. 

Common structural requirements characterize the aelective 
or potent P3·AR ligands, i.e., a 18--20-carbon backbone length, 
an aromatic ring (substituted or not), and an 
(oxy)hydroxylalkylamine chain ending in an indol function or 
a phenyl carrying hydroi:yl, ether, or acid functions, which 
increase steric bulk and moderate lipophilicity. 

From this structural formula analysis, it appears that small 
conventional P·AR ligands may achieve increased interactions 
with the II-AR sites by hydrogen bonding of met.a- and para
hydroxyl groups of the catechol, whereas binding of long and 
bulky pa-potent compounds may be stabilized by aryl-aryl or 
polar interactions between the phenyl-substituted part of the 
alkylamine moiety and residues in the site. 

Moreover, small molecules such as catecholamines were more 
efficient in activating the Pl· and P2·ARs than the pa.AR, 
whereas the long and bulky molecules, which should occupy 
the whole space available in the site groove, were more potent 
or selective in CHO-pa. This suggests that the pa efficiency is 
determined by the long and bulky amine substituent moiety of 
the ligands, which may interact with helices positioned on the 
opposite side, relative to those implicated more specifically in 
ligand binding. 

Structure-Activity Analysts by Molecular Modellnt 
To further explore structural features responsible for the 

pharmacological properties of ligands, we used the recently 
developed molecular modeling tools, which provide more real
istic insight into molecules because their three-dimensional 
conformations are related to their physico-chemical properties. 
Because biomolecules exist as a set of active conformations in 
an equilibrium state depending upon system internal entropy 
and intermolecular collisions, the dynamic motions of pa.AR 
ligands were studied using MD simulations on minimized struc
tures. 

Ligands as a set of bioactive conformen in equilib
rium. Analysis of conformations generated by MD simulations 
for the BRL 37344 and LY 79771 ligands showed that, within 
a family, conformations were mostly similar, even though some 
superimpositional discrepancies occured in the plane of the 
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catechol moiety or at the end of the alkylamine chain, implying 
greater rotational ability for bonds implicated in these parts of 
the molecules. A detailed analysis of conformational families 
showed that the coexistence of two benzene rings within one 
structure led to the appearance of both extended and stacked 
conformations, with respective distances of 8.2-9.0 A and 4.0-
6.8 A between the most remote carbon atoms (Fig. 3). 

SR 58611A, in contrast to BRL 37344 and LY 79771, exhib
ited only stacked conformations (7-9 A long), probably because 
of the constraint imposed by additional cyclization between the 
aromatic ring and the NH(CHa) group of the chain. To validate 
this hypothesis, we assayed the SR 58611A structure in a MD 
simulation over the same period but at higher temperature 
(600°K), to increase the kinetic energy of the system and to 
sample, therefore, a larger available conformational space. 
From this high thermal energy MD simulation, we indeed 
obtained an extended conformational family exhibiting a 16-A 
distance between the most remote carbon atoms (Fig. 4). 

For all molecules, the t1'8118ition between extended and 
stacked conformations was mainly due to rotation around the 
C0 -C' bond [C'( OH)·C"(NH)) of the hydroxylalkylamine chain. 
To analyze the possibility of transconformation between these 
two forms, we used a dynamics simulation forcing rotation of 
the dihedral angle (OH-C'-C"·NH) in 10• stepwise increments. 
BRL 37a44 was able to move from an extended to a stacked 

Structure-Activity Relatlanshlp of "3-AR Ligands 1101 

conformation at an energy expense of 12 kcal/mol and in a Fig. 4. Rep1111H1itatlon of the three conformat1ona1 fwn11es obtained for 
time scale of 1 psec, consistent with binding kinetic equilibrium the potent ft3 agonlst SR 58611 A, using a 300°K (purple end turquolae 
constants. Extended and stacked conformers may thus ex- folded conformations) or a 600°K (Ot'llllQe extended conforrnatlon) MD 
change, and it is possible that a ligand will sacrifice nearly 10 simulation step. 
kcal/mo) to adopt an optimal conformation, leading to the best 
fit into the receptor binding site. 

Relatiomhipe between structural conformations and 
pharmacological properties. Of primary importance in a 
comparative molecular analysis is the definition of superimpo
sition rules for the aeries of compounds under investigation. 
The potent pa agonists were either Pl/P2 agonists or Pl/P2 
antagonists, and in each case the compounds shared a similar 
portion of the skeleton, that is, aromatic carbon-CH(OH)· 
CHi(NH) or aromatic carbon·O-CH2-CH(OH)-CH2(NH), re
spectively. Therefore, we used an automated superimposition 
procedure involving these consensual atoms, and the quality of 
the superimposition step was measured by the RMS deviation 

Fig. 3. Extended (right) end stacked (left) conformations of the potent 
{J3 agonist LY 79771, obtained after a 300°K MD simulation step 
performed as described In Materials end Methods. The dot surface at 
van der Waals radius Is depicted end shOws the stenc bulk of the 
conformers. 

Fig. I. Superimposition of representative extended and stacked conform.. 
ars obtained by MD simulation prooeclures performed on the rnoet 
selective {13-AR agonlsts, BAL 37344 end LY 79n1. 

in fitting. 
Equally convincing steric fits (RMS between 0.08 and 0.21) 

were obtained for the extended and stacked conformations of 
BRL a7344 and LY 79771 (Fig. 5 ), as well as for the potent fJ3 
agonists, which were either fll/fJ2 agonists (BRL 37344, LY 
79771, SR 58611A, and cimaterol) or Pl/P2 antagonists (bucin· 
dolol and ICI 201661) (Fig. 6). 

The partial pa agonists CGP 12177A and propranolol had 
conformations that overlapped well with each other (RMS 
between 0.28 and 0.62) but not with those of the full fJ3 agonists 
bucindolol and ICI 201661 (RMS between 0.88 and 0.97). An 
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1102 Blln et al. 

Fig. 8. Superimposition of MD simulation confonnations obtained for the 
{J1/{J2./{J3 agonists cimaterol, BAL 37344, LY 79n1, and SR 58611A 
and for the fJ1/{J2. antagonlsts/fJ3 agonlsts buclndok:ll and ICI 201651. 

explanation could be that partial agonism may result from 
competitive occupancy of the receptor by energetically favora
ble (active) and unfavorable (inactive) conformers, with a 6-7-
kcal enthalpic energy difference existing between the two forms 
of the ligand (31). 

Common structural features appeared between bupranolol 
and ICI 118551 (RMS of 0.10), which exhibited interesting 
affinities at the fl3 site but had mostly different conformations, 
compared with the weak {J3 antagonist CGP 20712A (RMS 
approximatley 1.0) (data not shown). 

To gain more insight into the relative orientations of con
formers described above, we evaluated three-dimensional inter· 
atomic distances between involved atoms (Fig. 7). Coherent 
distances were measured for the totality of conformers, further 
supporting the sizeable role of atoms that were superimposed. 
On the basis of the hypothetical minimal pharmacophore model 
imposed during fitting, we thus obtained a mostly satisfactory 
representation of the manner in which ligands that induce 
similar pharmacological effects at the fJ3 site resemble each 
other at the three-dimensional level. 

Although this model does not take into account the effect of 
environment on ligand conformation, the general picture that 
emerged from the present analysis could be used next to pre
cisely assess the contribution of particular chemical functions 
in the interaction with the receptor. One may assume that /J· 
AR ligands bind to the {J3-AR in the same orientation because 
of their very similar steric and electrostatic properties, that is, 
(i) an aromatic group, which could stabilize aryl-aryl interac
tions, (ii) a fl-hydroxyl or an ether function, which could 
establish a hydrogen bond, and (iii) a protonated amine, which 
should create an ionic bridge with a negatively charged carboxyl 
function inside the pocket site. All these atom groups and their 
relative orientations in space (depending on whether the ether 
function is present) constitute the pharmacophore for fl3-AR 
agonists. 

113 Specificity of the Ugand-Receptor lntendon 

Like the two other subtypes, the human {J3-AR belongs to 
the family of surface membrane receptors that are structurally 
organized in seven hydrophobic a-helices connected by extra
and intracellular loops. Binding of ligands to /J-ARs is governed 
by three important factors; (i) the ligand should fit sterically 
into the receptor groove, (ii) parts of the ligand and receptor 
with opposite electrostatic groups should closely complement 

A 

di <A>= 3.83 ± 0.08 
d2 (A)= 2.47 ± o.o3 
d3 <A>= 3.07 ± o.os 

B 

di <A> = 3.64 ± 0.11 
d2 <A> = 2.40 ± 0.02 
d3 <A>= 2.95 ± o.03 
d4 <A>= s.35± o.1s 
dS (A)= 4.31±0.12 

Fig. 7. Schematic representation of the {J3-AR minimal pharmacxJphont. 
Three-dimensional distances (In A) were measured between esaential 
atoms of the different oonformars obtained for {J3-AR agonltlts. The 
means ± standard emn of lntanrtomlc dlatancaa between atoms joined 
by arraws are reported for 10 fJ1/fJ'l agonist oonfonnenl (A) and 12 {J1/ 
{J2. antagonist conformers (B). 

each other, and (ill) lipophilic regions should match, to induce 
optimal hydrophobic interactions. 

In past years, site-directed mutagenesis (33, 34, 36, 37), 
chimeric receptor construction (38, 39), fluorescence binding 
probe analysis (40), and computer-aided three-dimensional 
model building (32, 35, 41, 42) have helped investigators un
derstand the structure of the fJ-AR binding site. Tbeee studies 
all suggest that a number of highly conserved residues interact 
with the ligand in a 10-15-A buried groove formed by the seven
transmembrane a-helice bundle core, i.e., (i) the aromatic ring 
of the catecbol moiety would be stacked between phenylalanine 
and tryptophan residues of helices 5 and 6, (ii) the para- and 
meta-hydroxyl groups of catechol may form hydrogen bonds 
with two serine residues, which are conserved as a pair in TM5 
only for catecbolaminergic receptors, (iii) a hydrogen bond 
between the fl-hydroxyl group and a serine residue in TM4 
could explain on one band the extra stabilization upon binding 
of norepinepbrine, compared with dopamine, and on the other 
hand the higher binding affinity of /J·AR R-stereoisomers (32, 
42), and (iv) the cationic amine might interact strongly with 
an aspartate amino acid side chain within a stabilizing hydro
phobic cluster of phenylalanine and tryptophan residues in 
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TM3. All of these interactions were visualized using three· 
dimensional models of ligands and of fJ·ARs (43) and supported 
our 888umptions concerning ligand atoms and their spatial 
arrangement forming the fJ·AR pharmacophore. The receptor 
binding site model also implies that large flexible chains can 
be substituted at the amine end of the ligand, because this part 
of the receptor corresponds to the receptor core cavity. 

From the structural formula analysis of ligands, it appears 
that catecholamines and agonists that were rather fJl/fJ2 selec
tive posseaa a short backbone and a catechol group, which may 
stabilize the ligand in the receptor site by hydrogen bonding 
with the two serine residues of heliz 5. For {J3-potent agonists, 
however, the catechol is replaced by a benzene ring, and stabi· 
lization of the long alkylamine chain may be achieved by polar 
or aryl-aryl interactions between the bulky N-substituent and 
amino acid side chains pointing into the opposite side of the 
groove. Therefore, we suggest that fJ1/fJ2 agonists localize in a 
reduced space in the site formed by TM3, TM4, and TM5, 
whereas fJ3 agonists should establish additional interactions 
with amino acid side chains in TM7, TMl, and TM2. A three· 
dimensional view of the fJ2· and f13·AR sites showing the 
docking of fJ2· or {JS-selective ligands conf'mns this difference 
in steric space occupation of the aite (43). All of these findings 
are in agreement with molecular genetic analysis suggesting the 
involvement of multiple binding subsites that overlap (39), i.e., 
in the hamster fJ·AR sequence, Asp113 in TM3 seems to interact 
directly with the charged amine of fJ·AR ligands (36, 37) and 
to determine the physiological effect induced (34), whereas 
Asp79 in TM2 and Asn319 in TM7 appear to be selectively 
involved in agonist binding and signal transduction (36). 

Study of ligand structures by three-dimensional molecular 
modeling showed that the long and flexible alkylamine chains 
of {J3-potent agonists were able to exchange extended and 
stacked conformations. This mechanism of transconformation 
may underlie the ability of these ligands to induce agonistic 
effects specifically at the {13-AR site. Indeed, analysis of amino 
acids forming the three-dimensional fJ3·AR binding site and 
comparison with correaponding amino acids in the fJl- and fJ2· 
AR sequences show some important differences, such as the 
substitution of glycine ({J3) by alanine (fJl) or phenylalanine 
(fJ2) in heliz 1 and the replacement of adjacent alanine and 
leucine ({J3) by phenylalanine and phenylalanine (fJl) or leucine 
and leucine (f/2) in heliz 7. The presence of these bulky side 
chains pointing into the groove of fJl· and fJ2·ARs renders this 
region of the site less accessible to molecules. In fact, it appears 
that receptor conformational changes induced by the binding 
of an agonist are triggered by specific amino acids in helices 1, 
2, 3, and 7 (34, 36, 43). Furthermore, the presence of two 
additional proline residues in the fJ3-AR TM7 may play a direct 
role in message triggering, because this type of amino acid 
introduces noticeable kinks in helices, thus permitting complex 
conformational shifts and reorientations probably involved in 
signal transduction. 

We suggest herein a mechanistic model in which the long 
alkylamine chains of fJl/fJ2 antagonist/{J3 agonist compounds 
adopt stacked conformations in the encumbered {Jl and fJ2 sites 
that prevent access to the signal-processing region, whereas 
extended conformations, which could be adopted in the less 
encumbered fJ3 site, may induce agonistic effects. Only the 
evaluation of completely rigid compounds retaining the molec
ular determinants described above would definitively test our 

model. 
This study led us to propose that the ligand conformational 

state plays a key role in the efficiency of the interaction and 
that the same compound is able to induce agonistic or antago
nistic effects in different receptor subtypes depending on its 
conformational adaptation to amino acid side chains pointing 
into the groove. In addition, we suggest that variations in the 
affinity of structurally related ligands may result from micro
variationa in the fitting of ligand and receptor conformations, 
a dynamic proceaa leading to the existence of various interac
tion subsites. 

In conclusion, this study has provided ligands to study the 
pharmacological characteristics and physiological implications 
of fJ3·ARs in tissues, as well as the specificity of the ligand· 
receptor interactions. Although these compounds are useful 
pharmacological tools, their potential clinical value remains 
limited by their lack of high selectivity. This analysis has helped 
to provide a theoretical framework for the design and develop
ment of new potent or selective fl3·AR ligands by using com
putational methods such as quantitative structure-activity 
analysis. Additional enhancement in the quality of the designed 
compounds is expected from advances in methods that may 
precisely evaluate target molecules in terms of binding confor
mation, binding affinity, and ligand-induced changes in recep
tor conformation. 
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TITLE OF THE INVENTION 
SUBSTITUTED PHENYL SULFONAMIDES AS SELECTIVE ~3 

AGONISTS FOR THE TREATMENT OF DIABETES AND OBESITY 

CROSS REFERENCE TO RELATED APPLICATIONS 
This application is a continuation-in-part of our copending 

application Serial Number 08/015689 filed February 9, 1993. 

BACKGROUND OF THE INVENTION 
~-Adrenoceptors have been subclassified as ~ 1 and ~2 since 

1967. Increased heart rate is the primary consequence of p I -receptor 

stimulation, while bronchodilation and smooth muscle relaxation 
typically result from ~2 stimulation. Adipocyte lipolysis was initially 
thought to be solely a p] -mediated process. However, more recent 
results indicate that the receptor-mediating lipolysis is atypical in 
nature. These atypical receptors, later calJed ~3-adrenoceptors, are 
found on the cell surface of both white and brown adipocytes where 
their stimulation promotes both lipolysis (breakdown of fat) and energy 
expenditure. 

Early developments in this area produced compounds with 
greater agonist activity for the stimulation of lipolysis (~3 activity) than 
for stimulation of atrial rate (~ 1) and tracheal relaxtion CP2). These 
early developments disclosed in Ainsworth et al., U.S. Patents 4,478,849 
and 4,396,627, were derivatives of phenylethanolamines. 

Such selectivity for p3-adrenoceptors could make 
compounds of this type potentially useful as antiobesity agents. In 
addition, these compounds have been reported to show antihypergly
cemic effects in animal models of non-insulin-dependent diabetes 
mellitus. 

A major drawback in treatment of chronic diseases with ~3 
agonists 'is the potential for stimulation of 0th.er P-receptors and 
subsequent side effects. The most likely of these include muscle tremor 
(P2) and increased heart rate (~I). Although these phenylethanolamine 
derivatives do possess some p3 selectively, side effects of this type have 
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been observed in human volunteers. It is reasonable to expect that these 
side effects resulted from partial P 1 and/or P2 agonism. 

More recent developments in this area are disclosed in 
Ainsworth et al., U.S. Patent 5,153,210, Caulkett et al., U.S. Patent 
4,999,377, Alig et al., U.S. Patent 5,017,619, Lecount et al., European 
Patent 427480 and Bloom fil al., European Patent 455006. 

Even though these more recent developments purport to 
describe compounds with greater p3 selectively over the p J and P2 
activities, this selectively was determined using rodents, in particular, 
rats as the test animal. Because even the most highly selective 
compounds, as determined by these assays, still show signs of side 
effects due to residual PI and ~2 agonist activity when the compounds 
are tested in humans, it has become apparent that the rodent is not a 
good model for predicting human p3 selectivity. 

Recently, assays have been developed which more 
accurately predict the effects that can be expected in humans. These 
assays utilize cloned human ~3 receptors which have been expressed in 
Chinese hamster ovary cells. The agonist and antagonist effects of the 
various compounds on the cultivated cells provide an indication of the 
antiobesity and antidiabetic effects of the compounds in humans. 

SUMMARY OF THE INVENTION 
The instant invention is concerned with substituted phenyl 

sulfonamides which are useful as antiobesity and antidiabetic 
compounds. Thus, it is an object of this invention to describe such 
compounds. It is a further object to describe the specific preferred 
stereoisomers of the substituted phenylsulfonamides. A still further 
object is to describe processes for the preparation of such compounds. 
Another object is to describe methods and compositions which use the 
compounds as the active ingredient thereof. Further objects will 
become·apparent from reading the following description. 
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DESCRIPTION OF THE INVENTION 
The compounds of the instant invention are best realized in 

the following structural formula: 

where 
n is 
mis 
r is 
A is 

Rlis 

0 to 7; 
0 or 1; 
0 to 3; 
phenyl, naphthyl, a 5 or 6-membered heterocyclic ring 
with from I to 4 heteroatoms selected from oxygen, sulfur 
or nitrogen, a benzene ring fused to a C3-Cg cycloalkyl 
ring, a benzene ring fused to a 5 or 6-membered 
heterocyclic ring with from l to 3 heteroatoms selected 
from oxygen, sulfur or nitrogen or a 5 or 6-membered 
heterocyclic ring with from I to 3 heteroatoms selected 
from oxygen, sulfur or nitrogen fused to a 5 or 6-
membered heterocyclic ring with from I to 3 heteroatoms 
selected from oxygen, sulfur or nitrogen; 
hydroxy, oxo, halogen, cyano, nitro, NR8R8, SR8, 
trifluoromethyl, Ct-C6 alkyl, CJ-C6 alkoxy, C3-Cg 
cycloalkyl, phenyl, S02R9, NR8COR9, COR9, NR8S02R9, 
NR8C02R8 or C1-C6 alkyl substituted by hydroxy, nitro, 
halogen, cyano, NR8R8, SR8, trifluoromethyl, Ct-C6 
alkoxy, C3-Cg cycloalkyl, phenyl, NR8COR9, COR9, 
S02R9, NR8S02R9, NR8C02R8, or RI is a 5 or 6-
membered heterocycle with from 1 to 3 heteroatoms 
selected from oxygen, sulfur or nitrogen; 
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R2 and R3 are independently hydrogen, CJ-C6 alkyl or C1-C6 alkyl 

substituted by l to 3 of hydroxy, C1-C6 alkoxy, or 

halogen; 
X is -CH2-, -CH2-CH2- , -CH=CH- or -CH20-; 
R4 and R5 are independently hydrogen, CJ-C6 alkyl, halogen, NHRg, 

OR8, S02R9 or NHS02R9; 

Bis 

R8 is 

R9 is 

hydrogen or CJ -C6 alkyl; 
C 1-C6 alkyl, C3-Cg cycloalkyl, or B-(R I )n; 

phenyl, naphthyl, a 5 or 6-membered heterocyclic ring 
with from 1 to 4 heteroatoms selected from oxygen, sulfur 
or nitrogen, a benzene ring fused to a C3-C8 cycloalkyl 

ring, a benzene ring fused to a 5 or 6-membered 
heterocyclic ring with from I to 3 heteroatoms selected 
from oxygen, sulfur or nitrogen or a 5 or 6-membered 
heterocyclic ring with from 1 to 3 heteroatoms selected 
from oxygen, sulfur or nitrogen fused to a 5 or 6-
membered heterocyclic ring with from 1 to 3 heteroatoms 
selected from oxygen, sulfur or nitrogen; 
hydrogen, C1-C1 O alkyl, C3-C8 cycloalkyl, phenyl 
optionally substituted by I to 3 of halogen, CJ-C6 alkyl or 
CJ-C6 alkoxy, or C1-C10 alkyl substituted by 1 to 3 of 
hydroxy, halogen, C02H, .C02-Ct-C6 alkyl, C3-Cg 
cycloalkyl, Ct-C6 alkoxy, or phenyl optionally substituted 
by from I to 3 of halogen, CJ-C6 alkyl or CJ-C6 alkoxy; 
R8, NHR8 or NR8R8. 

ln the above structural formula and throughout the instant 
specification, the following terms have the indicated meanings: 

The alkyl groups specified above are intended to include 
those alkyl groups of the designated length in either a straight or 
branched configuration. Exemplary of such alkyl groups are methyl, 
ethyl, propyl, isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, 
isopentyl, hexyl, isohexyl, and the like. 

The alkoxy groups specified above are intended to include 
those alkoxy groups of the designated length in either a straight or 
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branched configuration. Exemplary of such alkoxy groups are 
methoxy, ethox y, propoxy, isopropoxy, butoxy, isohutoxy, tertiary 
butoxy, pentoxy, isopentoxy, hexoxy, isohexoxy and the like. 

The term "halogen" is intended to include the halogen 
atoms fluorine, chlorine, bromine and iodine. 

Certain of the above defined terms may occur more than 
once in the above formula and upon such occurrence each tenn shall be 
defined independently of the other. 

The preferred 5 and 6-membered heterocycles and fused 
heterocycles of A, B and RI are those heterocycles with from l to 4 
heteroatoms independently selected from one of oxygen or sulfur or I 
to 4 nitrogen atoms. 

The preferred values of A and Bare phenyl, naphthyl or 
the foregoing preferred 5 and 6-membered heterocycles and fused 
heterocycles. 

The more preferred values of A are phenyl, naphthyl, 
pyridyl, quinolinyl, pyrimidinyl, pyrrollyl, thienyl, imidazolyl, and 
thiazolyl. 

The more preferred values of B are phenyl, naphthyl, 
quinolinyl, thienyl, benzimidazolyl, thiadiazolyl, benzothiadiazolyl, 
indolyl, indolinyl, benzodioxolyl, benzodioxanyl, benzothiophenyl, 
benzofuranyl, benzisoxazolyl, benzothiazolyl, tetrahydronaphthyl, 
dihydrobenzofuranyl, and tetrahydroquinolinyl. 

Further preferred compounds of the instant invention are 
realized when in the above structural formula: 
R2 and R3 are hydrogen or methyl; 
Xis -CH2-

m is I; 
r is 0-2; and 
R4, R5 and R6 are hydrogen. 

Still further preferred compounds of the instant invention 
are realized when in the above structural formula: 
A is phenyl, quinolinyl, or a 6-membered heterocyclic ring with 

1 or 2 nitrogen atoms; 
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Bis 
Rl is 

r is 

- 6 -

phenyl or quinolinyl; 
NH2, hydroxy, halogen, cyano, trifluoromethyl, phenyl, 
NR8COR9, NR8C02R8, Cl-C6 alkyl optionally substituted 

by hydroxy; and 
0 or 2. 

Representative preferred antiobesity and antidiabetic 
compounds of the present invention include the following: 

N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyllamino]ethyl]phenyl]
benzenesu lfonamidc 
N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]-
4-iodobenzenesulfonamide 
N-f 4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]-
2-naphthalenesulfonamide 
N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]-
4-(benzo-2, 1,3-thiadiazole )sulfonamide 
N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]-
2-phenylethanesulfonamide 
N-[4-[2-[[3-(4-fluorophenoxy)-2-hydroxypropyl]amino]ethyl]phenyl]-
4-benzenes ulfonamide 
N-[ 4-[2-[[3-[ (2-amino-5-pyridinyl)oxy ]-2-hydroxypropyl]amino ]ethyl]
pheny l]-2-naphthalenesulfonamide 
N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyrJ-
3-quinolinesulfonamide 
N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]-
4-[ ( 5-methoxycarbony l)pentanoy l]amino ]benzenesulfonami de 
N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]-
4-[ ( 5-hydrox ycarbonyl )pentanoyl] amino] benzenesulfonamide 
N-[ 4-[2-ff 2-hydrox y-3-( 4-hydroxyphenoxy )propyl ]amino ]ethyl]phenyl]-
4-(hexylaminocarbonylamino )benzenesulfonamide 
N-[ 4-[2-[ (2-hydroxy-3-phenoxypropyl)amino ]ethyl]phenyl)-4-
chlorobenzenesulfonamide 
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N-[4-[2-[[2-hydroxy-3-(3-cyanophenoxy)propyl)amino]ethyl]phenyl]-3-
quinolinesulfonamide 
N-f4-[2-ff3-(4-amino-3-cyanophenoxy)-2-hydroxypropyl]amino]ethyll
phenyl]-3-quinolinesulfonamide 
N-[4-[2-[[2-hydroxy-3-[(3-hydroxymethyl)phenoxy]propyljamino]
ethyl]phenyl]-3-quinolinesulfonamide 
N-[ 4-[ 2-[ [2-hydrox y-3-(3-pyridyloxy )propyl] amino ]ethyl]pheny l]-3-
guinolinesulfonamide 
N-[ 4-[ 2-[ [2-h ydrox y-3-(3-pyridyloxy )propyl] amino ]ethy I ]pheny l]-4-
iodobenzenesulfonamide 
N-[4-[2-[[3-[(2-amino-5-pyridinyl)oxy]-2-hydroxypropyl]amino]ethyl]

phenyl]-4-isopropylbenzenesulfonamide. 

The compounds of the instant invention all have at least one 
asymmetric center as noted by the asterisk in structural Formulae I and 
Ia. Additional asymmetric centers may be present on the molecule 
depending upon the nature of the various substituents on the molecule, 
in particular, R2 and R3. Each such asymmetric center will produce 

two optical isomers and it is intended that all such optical isomers, as 
separated, pure or partially purified optical isomers or racemic 
mixtures thereof, be included within the ambit of the instant invention. 
ln the case of the asymmetric center represented by the asterisk in 
Formula I, it has been found that the compound in which the hydroxy 
substituent is above the plane of the structure, as seen in Formula Ia, is 
more active and thus more preferred over the compound in which the 
hydroxy substituent is below the plane of the structure. 

Compounds of the general Formula I may be separated into 
diastereoisomeric pairs of enantiomers by, for example, fractional 
crystallization from a suitable solvent, for example methanol or ethyl 
acetate or a mixture thereof. The pair of enantiomers thus obtained 
may be separated into individual stereoisomers by conventional means, 
for example by the use of an optically active acid as a resolving agent. 
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Alternatively, any enantiomer of a compound of the 

general Formula I may be obtained by stereospecific synthesis using 
optically pure starting materials of known configuration. 

The fol1owing stereospecific structure represents the 
preferred stereoisomers of the instant invention. 

la 

where the various substituents are as defined above. 
The instant compounds can be isolated in the form of their 

pharmaceutically acceptable acid addition salts, such as the salts derived 
from using inorganic and organic acids. Examples of such acids are 
hydrochloric, nitric, sulfuric, phosphoric, formic, acetic, 
trifluoroacetic, propionic, maleic, succinic, malonic and the like. In 
addition, certain compounds containing an acidic function such as a 
carboxy or tetrazole, can be isolated in the form of their inorganic salt 
in which the counterion can be selected from sodium, potassium, 
lithium, calcium, magnesium and the like, as well as from organic bases. 

The compounds (I) of the present invention can be 
prepared from epoxide intermediates such as those of formula II and 
amine intermediates such as those of formula UL The preparation of 
these intermediates is described in the following schemes. 

II 111 
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where n, m, r, A, Rt, R2, R3, R4, Rs, R6, R7 and X are as defined 

above. 
Compounds II can be conveniently prepared by a variety of 

methods familiar to those skilled in the art. One common route is 
illustrated in Scheme 1. Alcohol l is treated with base such as sodium 
hydride or potassium t-butoxide in a polar solvent such as anhydrous 
dimethylformamide. The resultant anion is alkylated with epoxide 
derivative 2, wherein "L" is a leaving group such as a sulfonate ester or 
a halide, for 0.5 to 24 hours at temperatures of 20-100°C to provide 
compound II. The epoxide derivative 2. is conveniently the 
commercially available, enantiomerically pure (2S) or (2R)-glycidyl 3-
nitrobenzene sulfonate or (2R) or (2S)-glycidyl 4-toluenesulfonate, thus 
both the (S) and (R) enantiomers of epoxide II are readily available. 

OH 

(R'J~ 
1 

SCHEME I 

1) base 

2) 

L~ 
o~ 

(R')~ II 

Many of the alcohols l are commercially available or 
readily prepared by methods described in the literature and known to 
those skilled in the art. Rl substituents on the alcohol l may need to be 
protected during the alkylation and subsequent procedures. A 
description of such protecting groups may be found in: Protective 
Groups in Organic Synthesis, 2nd Ed., T. W. Greene and P. G. M. 
Wuts, John Wiley and Sons, New York, 1991. A useful method for 
protecting the preferred alchohol l wherein A (Rl)n is 4-hydroxy

phenyl as its tert-butyldimethylsilyl (TBS) derivative is illustrated in 
Scheme 2. Commercially available phenol .3. is treated with a silylating 
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agent such as tert-butyldimethylsilyl chloride in the presence of a base 

such as imidazole in an aprotic solvent such as dimethylformamide. The 
benzyl group is then removed by catalytic hydrogenation to give the 
desired alcohol 5_. 

~OBn 

HO~ 
~ 

Pd catalyst 

SCHEME2 

(tert-Bu)Me2SiCI 

imidazole, DMF 

( tert-Bu) Me2Si0 

( tert-Bu) Me2Si0 

-O
OBn 

.1 

~OH 

N 
Q 

Compounds III can be conveniently prepared by a variety 
of methods familiar to those skilled in the art. A convenient route for 
their preparation when R6 is hydrogen is illustrated in Scheme 3. 
Compound §.is selectively protected as a suitable carbamate derivative 
6a with, for example, di-tert-butyl dicarbonate or carbobenzyloxy 
chloride. This compound is then treated with a sulfonyl halide, 
preferably the sulfonyl chloride z, and a base such as pyridine in an 
anhydrous solvent such as dichloromethane or chloroform for 0.5 to 24 
hours at temperatures of -20 to 50°C, preferably 0°C, to provide the 
sulfonamide B.. The protecting group is then removed with, for 
example, trifluoracetic acid in the case of Boe or catalytic 
hydrogenation in the case of Cbz, to give the desired amine 2.. 
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SCHEME3 

or CbzCl/base 

2 5 Compounds Ill where R 6 is not hydrogen may be 

30 

conveniently prepared as illustrated in Scheme 4. Sulfonamide .8.... 

prepared as described above, is alkylated with an appropriate alky lating 
agent .ill in the presence of base to provide sulfonamide ll. Removal of 
the protecting group as above gives the desired compound III. 
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SCHEME4 

-
base 

TFA, CH2Cl2 

or HtPd catalyst 

G =Boe or Cbz 
Y = Cl, Br, or I 

The sulfonyl chlorides 1, many of which are commercially 
available, can also be readily prepared by a number of methods familiar 
to those skilled in the art. One suitable method involves the addition of 
an organolithium reagent or a Grignard reagent to sulfuryl chloride 
following the procedure of S. N. Bhattacharya, et. al., J. Chem. Soc. 
(C), 1265-1267 (1968). Another convenient method involves the 
treatment of a thiol with sulfuryl chloride and a metal nitrate according 
to the procedure of Y. J. Park, et. al., Chemistry Letters, 1483-1486 
( 1992). Sulfonic acids are also conveniently converted to the 
corresponding sulfonyl chloride by treatment with PCl5, PCI3 or SOCI2 
(J. March, Advanced Organic Chemistry, 4th Ed., John Wiley and Sons, 
New York: 1992, p1297 and references cited therein). Alternatively, 
aromatic compounds may be treated with chlorosulfonic acid according 
to the procedure of Albert, et. al., J. Het. Chem.15., 529 (1978), to 
provide the sulfonyl chlorides. 
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The diamines Q. are commercially available or readily 
prepared by methods described in the literature or known to those 
skilled in the art. Compound Q. where R2 or R3 is methyl can be 
prepared from the corresponding amino acid following the method of J. 
D. Bloom, et. al., J. Med. Chem., 35, 3081-3084 (1992). As illustrated 
in Scheme 5 for R3 = methyi, the appropriate (R) amino acid 11 is 
esterified, conveniently by treatment with methanolic hydrochloric acid, 
and then treated with di-tert-butyl dicarbonate to give compound .U. 
The ester group is reduced with a hydride source such as lithium 
borohydride and the resultant alcohol is converted to a leaving group 
such as a mesylate. Removal of the Boe protecting groups gives 
diamine H. This compound is subjected to catalytic hydrogenation in 
the presence of base such as sodium acetate to give the desired a-methy 1 
amine J.5.. The other enantiomer is available through an analogous 
sequence starting with the corresponding (S) amino acid. 

PT0_00001344 

Sawai Ex. 1007 
Page 250 of 495



WO 94/18161 PCTIUS94/00766 

5 

10 

15 

20 

25 

30 

- 14 -

SCHEMES 

R4 
H 2N~(X)m /~ 

H02C '(~NH 
1) MeOH, HCI 

2) Boc20, NaHC03 

.1..2. Rs 2 

R4 
BocNH';(X)m ~ 1) LiBH4 

2) MeS02CI, E13N Meo,C \f;L 
NH Boe 3) TFA, CH2Cl2 

.13. R5 

R4 
H,N'f(Xlm,c,; 

H2, NaOAc 
MsO/ (~NH 

cat. Pd 5 2 
.li R •2CF3C02H 

R4 
H,N-.,.(X)m'C~ 

Me 1 1~ NH2 
15. R5 

Diamines Q. or sulfonamide amines 2. where X is -CH20-
and m is 1 are also readily prepared by methods described in the 
literature or known to those skilled in the art. For example, as shown 
in Scheme 6, the sodium salt of 4-nitrophenol .l.Q is alkylated with l -
bromo-2-chloroethane, conveninetly in refluxing 2-butanone with a base 
such as potassium carbonate, to give chloro derivative ll. The chloride 
is converted to the corresponding amine by treatment with lithium azide 
followed by reduction with, for example, triphenylphosphine in aqueous 
tetrahydrofuran. Protection of the resultant amine, conveniently as its 
t-butyl carbamate by treatment with di-tert-butyldicarbonate, gives 

PT0_00001345 

Sawai Ex. 1007 
Page 251 of 495



I , 

WO 94/18161 PCT/lJS94/00766 

5 

10 

15 

20 

25 

30 

- 15 -

derivative J.B.. The nitro group is then reduced, for example, by 
catalytic hydrogenation to provide amine 1.2.. Acylation of intennediate 
l2. with sulfonyl chloride]_, followed by deprotection with acid such as 
trifluoroacetic acid gives the desired intermediate 20. 

1. LiN3, DMF, 60° 
2. PPh3 , TH F/H20, 

3. BOC anhydride, 
CH2Cl2 

SCHEME6 

K2C03, 
2-butanone, 
reflux, 24h 

11 

BOCNH~O~ 
~N02 

H2N~O~ 
~ NHS02(CH2)r-R7 

2Q 
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Alternatively, diamine Q where X is -CH20- and m is l is 

available from intennediate 12 by treatment with trifluoroacetic acid. 
This diamine may then be modified as illustrated in Scheme 3. 

Diamines Q. and sulfonamide amines .2 where X is 
-CH2CH2- and mis l are also readily prepared by methods described in 

the literature or known to those skilled in the art. For example, as 
shown in Scheme 7, bromo derivative 21 is treated with sodium cyanide 
to provide nitrile 22. The nitro group is selectively reduced by 
treatment with hydrogen and catalytic palladium to provide amine 23. 
Amine 23 is acylated with sulfonyl chloride 1 to give the corresponding 
sulfonamide 24. Reduction of compound 24 with cobalt chloride and 
sodium borohydride provides the desired amine 25. 
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SCHEME? 

NaCN 

DMSO 
RT, 6 h 

NC~ 
~ I # NHSO,(CH,),-R7 NaBH4, MeOH 

Alternatively, diamine .Q where Xis -CH2CH2- and mis I 
is available from intermediate 23 by reduction of the nitrile group with, 
for example, cobalt chloride and sodium borohydride. This diamine 
may then be modified as illustrated in Scheme 3. 

Intermediates II and III are coupled by heating them neat 
or as a solution in a polar solvent such as methanol, acetonitrile, 
tetrahydrofuran, dimethylsulfoxide or N-methyl pyrrolidinone for I to 
24 hours at temperatures of 30 to 150°C to provide compounds I as 
shown in Scheme 8. The reaction is conveniently conducted in 
refluxing methanol. Alternatively, a salt of amine Ill, such as the 
trifluoroacetate or hydrochloride salt, may be used. In these cases, a 
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base such as sodium bicarbonate or diisopropylethylamine is added to 
the reaction mixture. The product is purified from unwanted side 
product5 by recrystallization, trituration, preparative thin layer 
chromatography, flash chromatography on silica gel as described by W. 
C. Still, et. al., J. Org. Chem. 43, 2923 (1978), medium pressure liquid 
chromatography, or HPLC. Compounds which are purified by HPLC 
may be isolated as the corresponding salt. Purification of intermediates 
is achieved in the same manner. 

In some cases, the coupling product I from the reaction 
described in Scheme 8 may be further modified, for example, by the 
removal of protecting groups or the manipulation of substituents on, in 
particular, R 1 and R7. These manipulations may include reduction, 
oxidation, alkylation, acylation, and hydrolysis reactions which are 
commonly known to those skilled in the art. One such example is 
illustrated in Scheme 9. Compound 26, which is prepared as outlined in 
the Scheme 8 from the corresponding epoxide, is subjected to catalytic 
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hydrogenation in a polar solvent such as 1: l acetic acid/methanol to 
provide compound 27. Other examples of substituents on compound I 
which may be reduced to the corresponding amine by catalytic 
hydrogenation and methods commonly known to those skilled in the art 
include nitro groups, nitriles, and azides. 

SCHEME9 

Scheme 10 illustrates an example of another such 
modification of the coupling product I. Acetamido derivative 28, which 
is prepared as outlined in the Scheme 8 from the corresponding 
epoxide, is subjected to hydrolysis in a protic solvent such as 
methanol/water with added acid or base such as hydrochloric acid or 
sodium hydroxide to provide the corresponding aniline derivative 29. 
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SCHEME 10 

An alternate method for the synthesis of compound I is 
illustrated in Scheme 11. Epoxide II is coupled to amine §. as described 
above for coupling intermediates II and III (Scheme 8) to give aniline 
derivative 31 a. The secondary amine is selectively protected, for 
example, as a carbamate by treatment with di-tert-butyldicarbonate to 
provide carbamate 32. Alternatively, nitro amine 30 is used in the 
coupling reaction to provide 31 b. Following protection as described 
above, the nitro group is reduced, for example, by catalytic 
hydrogenation, to provide intermediate 32. Treatment with a sulfonyl 
chloride in the presence of a base such as pyridine followed by removal 
of the protecting group with, in the case of a tert-butylcarbamate, acid 
such as trifluoroacetic acid or methanolic hydrogen chloride, provides 
the sulfonamide I. 
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Boc20 or 

1) Boc20 
2) H2, Pd/C 

2) TFA or HCl/MeOH 

In some cases, sulfonamide I from the reaction sequence 
illustrated in Scheme 11 may be further modified, for example, by the 
removal of protecting groups or the manipulation of substituents on, in 
particular, Rl and R7, as described above. In addition, manipulation of 
substituents on any of the intermediates in the reaction sequence 
illustrated in Scheme 11 may occur. An example of this is illustrated in 

PT0_00001352 

Sawai Ex. 1007 
Page 258 of 495



WO 94/18161 PCT/US94100766 

- 22 -

Scheme 12. N-Boc 4-nitrobenzenesulfonamide 33, which is prepared 
from intermediate 32 and 4-nitrobenzenesulfonyl chloride, is subjected 
to catalytic hydrogenation and the resultant aniline is acylated with, for 
example, an acid chloride in the presence of base to give N-Boc 

5 
· intermediate 34. Deprotection with acid such as trifluoroacetic acid or 

methanolic hydrogen chloride provides the desired sulfonamide 35. 

10 

15 

20 

25 

30 

SCHEME12 

33 

j 1) H2, catalytic Pd/C 

2) R8COCI, pyridine 

OH Boe R
2 

RI 

4 0 NHCOR8 

~ I I I -(\__H o "' 
1 
;1J ...,CH2CHCH2N-9-(X)m ~ JN'-~ I .0 

(R )n R3 ~5 II 
~ 0 

J TFA or HCl/MeOH 

OH H R
2 

RI 

4 

ONHCOR
8 

I I I -{)-H I 
DCH2CHCH2N-9-(X)m ~ 

1 

~ N, ~ ,0 

(R1) Rs S n 5 II 
;lli R O 

As previously indicated, the compounds of the present 
invention have valuable pharmacological properties. 
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The present invention also provides a compound of the 
general Formula I or a pharmaceutically acceptable salt thereof for use 
as an active therapeutic substance. 

In one aspect, the present invention provides a compound 
of the general Formula I or a pharmaceutically acceptable ester thereof: 
or a pharmaceutically acceptable salt thereof for use in the treatment of 
obesity in human or non-human animals. 

The present invention further provides a compound of the 
general Formula I, or a pharmaceutically acceptable ester thereof; or 
pharmaceutically acceptable salt thereof, for use in the treatment of 
hyperglycemia (diabetes) in human or non-human animals. 

The disease diabetes mellitus is characterized by metabolic 
defects in production and utilization of glucose which result in the 
failure to maintain appropriate blood sugar levels. The result of these 
defects is elevated blood glucose or hyperglycemia. Research on the 
treatment of diabetes has centered on attempts to normalize fasting and 
postprandial blood glucose levels. Treatments have included parenteral 
administration of exogenous insulin, oral administration of drugs and 
dietary therapies. 

Two major forms of diabetes mellitus are now recognized. 
Type I diabetes, or insulin-dependent diabetes, is the result of an 
absolute deficiency of insulin, the hormone which regulates glucose 
utilization. Type II diabetes, or insulin-independent diabetes, often 
occurs in the face of normal, or even elevated levels of insulin and 
appears to be the result of the inability of tissues to respond 
appropriately to insulin. Most of the Type II diabetics are also obese. 

In addition the compounds of the present invention lower 
triglyceride levels and cholesterol levels and raise high density 
lipoprotein levels and are therefore of use in combatting medical 
conditions wherein such lowering (and raising) is thought to be 
beneficial. Thus they may be used in the treatment of hyper
triglyceridaemia, hypercholesterolaemia and conditions of low HDL 
(high density lipoprotein) levels in addition to the treatment of 
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atherosclerotic disease such as of coronary, cerebrovascular and 
peripheral arteries, cardiovascular disease and related conditions. 

Accordingly, in another aspect the present invention 
provides a method of lowering triglyceride and/or cholesterol levels 
and/or increasing high density lipoprotein levels which comprises 
administering, to an animal in need thereof, a therapeutically effective 
amount of a compound of the formula (I) or pharmaceutically 
acceptable salt thereof. In a further aspect the present invention 
provides a method of treating atherosclerosis which comprises 
administering, to an animal in need thereof; a therapeutically effective 
amount of a compound of the formula (I) or pharmaceutically 
acceptable salt thereof. The compositions are formulated and 
administered in the same general manner as detailed below for treating 
diabetes and obesity. They may also contain other active ingredients 
known for use in the treatment of atherosclerosis and related conditions, 
for example fibrates such as clofibrate, bezafibrate and gemfibrozil; 
inhibitors of cholesterol biosynthesis such as HMG-CoA reductase 
inhibitors for example lovastatin, simvastatin and pravastatin; inhibitors 
of cholesterol absorption for example beta-sitosterol and (acyl 
CoA:cholesterol acyltransferase) inhibitors for example melinamide; 
anion exchange resins for example cholestyramine, colestipol or a 
dialkylaminoalkyl derivatives of a cross-linded dextran; nicotinyl 
alcohol, nicotinic acid or a salt thereof; vitamin E; and thyromimetics. 

The compounds of the instant invention also have the effect 
of reducing intestinal motility and thus find utility as aiding in the 
treatment of various gastrointestinal disorders such as irritable bowel 
syndrome. It has been proposed that the motility of non-sphincteric 
smooth muscle contraction is mediated by activity at ~3 
adrenoreceptors. The availability of a ~3 specific agonist, with little 
activity at ~ J and ~2 receptors will assist in the pharmacologic control 
of intestinal motility without concurrent cardiovascular effects. The 
instant compounds are administered generally as described below with 
dosages similar to those used for the treatment of diabetes and obesity. 
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It has also been found unexpectedly that the compounds 
which act as agonists at ~3 adrenoreceptors may be useful in the 
treatment of gastrointestinal disorders, especially peptic ulcerations, 
esophagitis, gastritis and duodenitis, (including that induced by H. 
roiilli), intestinal ulcerations (including inflammatory bowel disease, 
ulcerative colitis, Crohn's disease and proctitis) and gastrointestinal 
ulcerations. 

In addition, 133 receptors have been indicated to have an 

effect on the inhibition of me release of neuropeptides in certain sensory 
fibers in the lung. As sensory nerves may play an important role in the 
neurogenic inflammation of airways, including cough, the instant 
specific 133 agonists may be useful in the treatment of neurogenetic 

inflammation, such as asthma, with minimal effects on the cardio
pulmonary system. 

133 adrenoreceptors are also able to produce selective 
antidepressant effects by stimulating the 133 receptors in the brain and 

thus an additional contemplated utility of the compounds of this 
invention are as antidepressant agents. 

The active compounds of the present invention may be 
orally administered as a pharmaceutical composition, for example, with 
an inert diluent, or with an assimilable edible carrier, or they may be 
enclosed in hard or soft shell capsules, or they may be compressed into 
tablets, or they may be incorporated directly with the food of the diet. 
For oral therapeutic administration, which includes sublingual 
adminastration, these active compounds may be incorporated with 
excipients and used in the form of tablets, pills, capsules, ampules, 
sachets, elixirs, suspensions, syrups, and the like. Such compositions 
and preparations should contain at least 0.1 percent of active compound. 
The percentage of active compound in these compositions may, of 
course, be varied and may conveniently be between about 2 percent to 
about 60 percent of the weight of the unit. The amount of active 
compound in such therapeutically useful compositions is such that an 
effective dosage will be obtained. The active compounds can also be 
adminastered intranasally as, for example, liquid drops or spray. 
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The effective dosage of active ingredient employed may 
vary depending on the particular compound employed, the mode of 
administration, the condition being treated and the severity of the 
condition being treated. 

When treating diabetes mellitus and/or hyperglycemia 
generally satisfactory results are obtained when the compounds of the 
present invention are administered at a daily dosage of from about 0.1 
milligram to about 1 milligram per kilogram of animal body weight, 
preferably given in divided doses two to six times a day, or in sustained 
release form. For most large mammals, the total daily dosage is from 
about 3.5 milligrams to about 140 milligrams, preferably from about 
3.5 milligrams to about 5 milligrams. In the case of a 70 kg adult 
human, the total daily dose will generally be from about 7 mmigrams to 
about 70 milligrams. This dosage regimen may be adjusted to provide 
the optimal therapeutic response. 

When treating obesity, in conjunction with diabetes and/or 
hyperglycemia, or alone, generally satisfactory results are obtained 
when the compounds of the present invention are administered at a daily 
dosage of from I milligram to about 10 milligrams per kilogram of 
animal body weight, preferably given in divided doses two to six times a 
day, or in sustained release form. For most large mammals, the total 
daily dosage is from about 35 milligrams to about 1,400 milligrams, 
preferably from about 35 milligrams to about 50 milligrams. In the 
case of a 70 kg adult human, the total daily dose will generally be from 
about 70 milligrams to about 700 milligrams. This dosage regimen may 
be adjusted to provide the optimal therapeutic response. 

The tablets, pills, capsules, and the like may also contain a 
binder such as gum tragacanth, acacia, com starch or gelatin; excipients 
such as dicalcium phosphate; a disintegrating agent such as com starch, 
potato starch, alginic acid; a lubricant such as magnesium stearate; and a 
sweetening agent such as sucrose, lactose or saccharin. When a dosage 
unit form is a capsule, it may contain, in addition to materials of the 
above type, a liquid carrier such as a fatty oil. 
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Various other materials may be present as coatings or to 
modify the physical form of the dosage unit. For instance, tablets may 
be coated with shellac, sugar or both. A syrup or elixir may contain, in 
addition to the active ingredient, sucrose as a sweetening agent, methyl 
and propylparabens as preservatives, a dye and a flavoring such as 
cherry or orange flavor. 

These active compounds may also be administered 
parenterally. Solutions or suspensions of these active compounds can be 
prepared in water suitably mixed with a surfactant such as hydroxy
propylcellulose. Dispersions can also be prepared in glycerol, liquid 
polyethylene glycols and mixtures thereof in oils. Under ordinary 
conditions of storage and use, these preparations contain a preservative 
to prevent the growth of microorganisms. 

The pharmaceutical forms suitable for injectable use 
include sterile aqueous solutions or dispersions and sterile powders for 
the extemporaneous preparation of sterile injectable solutions or 
dispersions. In all cases, the form must be sterile and must be fluid to 
the extent that easy syringability exists. It must be stable under the 
conditions of manufacture and storage and must be preserved against the 
contaminating action of microorganisms such as bacteria and fungi. 
The carrier can be a solvent or dispersion medium containing, for 
example, water, ethanol, polyol (e.g. glycerol, propylene glycol and 
liquid polyethylene glycol), suitable mixtures thereof, and vegetable 
oils. 

The following examples are provided so that the invention 
might be more fully understood. They should not be construed as 
limiting the invention in any way. 

EXAMPLE I 
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(S)-2-[ [( 4-Phenylmethoxy)phenoxylmethylloxirane 

A solution of 1.54 g (7 .72 mmol) of 4-benzyloxyphenol in 
10 mL of dimethylformamide (DMF) was added dropwise via cannula 
to a mixture of 310 mg (7 .72 mmol) of sodium hydride (60% 
dispersion in mineral oil). After the mixture was allowed to stir for 
I h, a solution of 2.00 g (7.72 mmol) of (2.S.)-glycidyl 3-nitrobenzene 
sulfonate in I 0 mL of DMF was added via cannula. The reaction 
mixture was allowed to stir at room tempernture for 4.5 h. It was 
diluted with ethyl acetate, washed with three portions of water, dried 
over magnesium sulfate, and concentrated. Purification by flash 
chromatography (silica gel, 20% ethyl acetate/hexane) gave 1.84 g 
(93%) of the title compound: lH NMR (200 MHz, CDCI3) () 7.41-7.28 

(m, 5H), 6.90-6.80 (sym m, 4H), 4.99 (s, 2H), 4.14 (dd, IH, J = 3.2, 11 
Hz), 3.89 (dd, 1 H, J = 5.6, 11 Hz), 3.29 (m, 1 H), 2.86 (t, l H, J = 
5.IHz), 2.71 (dd, lH, J = 2.6, 5.1 Hz); EI MS rnlz 256 (M), 165, 91. 

EXAMPLE 2 

(S)-2-[[ 4-[[(1, 1-Dimethylethyl)dimethylsilyl]oxy ]phenoxy ]methyl]
ox1rane 

A solution of 10.0 g (50.0 mmol) of 4-benzyloxyphenol, 
9.04 g (60.0 mmol) of tert-butyldimethylsilyl chloride, and 4.42 g (65.0 
mmol) of imidazole in dimethylforamide (DMF) was allowed to stir at 
ambient temperature overnight. The mixture was then diluted with 
ethyl acetate, washed sequentially with water, I M aqueous sodium 
bisulfate solution, l M aqueous sodium hydroxide solution, and brine, 
dried over magnesium sulfate, and concentrated to give a white solid. 
The unpurified compound was dissolved in 40 mL of ethyl acetate and 
allowed to stir over 20% palladium hydroxide on carbon under an 
atmosphere of hydrogen overnight. The reaction mixture was then 
filtered through a pad of Celite and concentrated. The resultant phenol 
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was dissolved in 40 mL of DMF and added dropwise over a 30-min 
period via cannula to a mixture of 2.60 g (65.0 mmol) of sodium 
hydride (60% dispersion in mineral oil) at 0°C. A 10-mL portion of 
DMF was added. After the mixture was allowed to stir at 0°C for 30 
min, a solution of 14.3 g (55.0 mmol) of (2.S.)-glycidyl 3-nitrobenzene 
sulfonate in 40 mL of DMF was added dropwise over a 20-min period. 
After the reaction was judged to be complete by TLC analysis, it was 
quenched with water, diluted with ethyl acetate, washed sequentially 
with water, 1 M aqueous sodium hydroxide solution, and brine, dried 
over magnesium sulfate, and concentrated. Purification by flash 
chromatography (silica gel, 10% ethyl acetate/hexane) gave 5.04 g (36% 
overall yield) of the title compound: IH NMR (400 MHz, CD30D) o 
6.82 (d, 2H, J = 9.1 Hz), 6.74 (d, 2H, J = 9.1 Hz), 4.22 (dd, IH, J = 2.6, 
11.2 Hz), 3.79 (dd, JH, J = 6.2, 11.2 Hz), 3.30 (m, I H), 2.84 (t, IH, J = 
4.6 Hz), 2.71 (dd, IH, J = 2.7, 5.0 Hz), 0.97 (s, 9H), 0.15 (s, 6H). 

EXAMPLE 3 

20 
CbzNH~ 

VNH2 

2-( 4-Aminopheny})ethylcarbamic acid phenylmethyl ester 
A solution of 5.00 g (36.7 mmoJ) of 2-(4-aminophenyl)-

25 ethylamine in 100 mL of chloroform was cooled to 0°C and 3.72 g 
(5.20 mL, 36.8 mmol) of triethylamine was added. A solution of 6.26 g 
(5.2 mL, 36.8 mmol) of benzyl chloroformate in 40 mL of chloroform 
was then added dropwise over a 30-min period. The reaction was 
allowed to stir at 0°C for 2 h. It was diluted with 100 mL of 

30 chloroform, washed with 100-mL portions of water and brine, dried 
over sodium sulfate and concentrated. The residue was dissolved in 
50% ethyl acetate/hexane and stirred with 30 g of silica gel, filtered, 
and concentrated. Further purification by recrystallization from ethyl 
acetate/hexanes gave 4.82 g ( 49%) of the title compound as a white 
solid: IH NMR (400 MHz, CDCl3) 7.33 (s, SH), 6.94 (d, 2H, J = 8.2 
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I-lz), 6.60 (d, 21-I, J = 8.2 I-lz), 5.07 (s, 21-I), 4.84 (broad s, 1 I-I), 3.55 
(broads, 21-I), 3.37 (m, 2H), 2.67 (t, 2H, J = 6.9 Hz). FAB MS mlz 271 
(M + 1). 

EXAMPLE 4 

BocNH~ 

~NH2 
2-(4-Aminophenyl)ethylcarbamic acid 1.1-dimethylethyl ester 

A solution of 817 mg (6.00 mmol) of 2-(4-aminophenyl)
ethylamine in 20 mL of tetrahydrofuran was treated with 1310 mg 
(6.00 mmol) of di-tert-butyl dicarbonate. After the reaction mixture 
was stirred at room temperature for 0.5 h, it was concentrated. 
Trituration from a solution of 5 mL of ether and 20 mL of hexane gave 
1.04 g (73%) of the title compound as a pale yellow solid: lH NMR 
(400 MHz, CDCI3) 6.94 (d, 2H, J = 8.2 Hz), 6.59 (d, 2H, J = 8.2 Hz), 

4.51 (broads, 11-I), 3.58 (broads, 21-I), 3.27 (m, 2H), 2.63 (t, 2H, J = 
7 .0 Hz), 1.38 (s, 9H). FAB MS mlz 237 (M + 1 ). 

EXAMPLE 5 

N-[4-[2-[(phenylmethoxycarbonyl)amino]ethyl]phenyllbenzenesulfon
arnide 

A solution of 868 mg (3.22 mmol) of Cbz amine from 
30 Example 3 in 15 mL of dichloromethane was cooled to 0°C and treated 

with 0.286 mL (3.54 mmol) of pyridine followed by 569 mg (0.41 mL, 
3.22 mmol) of benzenesulfonyl chloride. The reaction mixture was 
stirred at room temperature for 2 h and then partitioned between 
chloroform and water. The organic phase was washed sequentially with 
5% aqueous hydrochloric acid and saturated aqueous sodium 
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bicarbonate, dried over magnesium sulfate, and concentrated. 
Purification by recrystallization from ethyl acetate/hexane gave 630 mg 
(48%) of the title compound as a white solid: 1 H NMR (400 MHz, 

1 

CDCl3) 7.72 (d, 2H, J = 7.2 Hz), 7.48 (m, lH), 7.39 (m, 2H), 7.33 (m, 

5H), 7 .02 (d, 2H, J = 8.3 Hz), 6.95 (d, 211, J = 8.3 Hz), 6.55 (s, I H), 
5.06 (s, 2H), 4.68 (broad s, lH), 3.37 (m, 2H), 2.72 (t, 2H, J = 6.9 Hz). 
FAB MS mlz 411 (M +I). 

EXAMPLE 6 

N-14-(2-aminoethyl )phenyl Jbenzenesu If onami de 
A solution of 600 mg (1.46 mmol) of Cbz amine from 

Example 5 in 18 mL of methanol was stirred over 20% palladium 
hydroxide on carbon under an atmosphere of hydrogen for 2.5 h. The 
reaction mixture was filtered through a Celite pad and concentrated to 
give 360 mg (89%) of a white solid: IH NMR (400 MHz, CD30D) 8 
7.73 (d, 2H, J = 7.1 Hz), 7.52 (t, lH, J = 7.4 Hz), 7.44 (t, 2H, J = 7.5 
Hz), 7.04 (d, 2H, J = 8.7 Hz), 6.99 (d, 2H, J = 8.6 Hz), 2.82 (t, 2H, J = 
7 .3 Hz), 2.66 (t, 2H, J = 7 .3 Hz). 

EXAMPLE 7 

~o~~~ ~ 
BnO~ ~N,.,..11~1 ~ 

H 0 v 
(s_)-N-[4-[2-[[2-hydroxy-3-[(4-phenylmethoxy)phenoxy]propyl]amino]
ethyllphenyllbenzenesulfonamide 

A solution of 406 mg (l.47 mmol) of amine from Example 
6 in 8 mL of anhydrous methanol was treated with 280 mg (l.10 mmol) 
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of epoxide from Example I. The solution was heated at reflux under 

nitrogen overnight, then cooled to room temperature and concentrated. 

Purification by flash chromatography (silica gel, 5:4:1 ethyl 
acetate:hexane:l0% methanolic ammonium hydroxide) gave 282 mg 
(48%) of the title compound: NMR (400 MHz, CD30D) o 7.71 (d, 2H), 

7.52 (m, lH), 7.1-7.4 (7H), 7.06 (d, 2H), 7.00 (d, 2H), 6.75 (d, 2H), 
6.70 (d, 2H), 5.02 (s, 2H), 3.99 (m, IH), 3.82 (d, 2H), 2.6-2.9 (m, 6H). 

EXAMPLE 8 

OH H 

DO~N~~ O I II 

HO .& N,...n~I ~ 
H 0 V 

(S)-N-[ 4-[2-[[2-hydroxy-3-( 4-hydroxyphenoxy )propyl]amino ]ethyl]
phenyl lbenzenesu lfonamide 

A solution of 282 mg (0.529 mmol) of benzyl ether from 
Example 7 in 5 mL of methanol and 5 mL of tetrahydrofuran was 
treated with I 00 mg of 20% palladium hydroxide on carbon under an 
atmosphere of hydrogen for 2 h. It was then filtered and concentrated. 
Purification by flash chromatography (silica gel, 5:4:2 ethyl 
acetate:hexane:l0% methanolic ammonium hydroxide) gave 141 mg 
(60%) of the title compound as a foam: IH NMR (400 MHz, CD30D) 

7.71 (d, 2H, J = 7.1 Hz), 7.52 (m, lH), 7.43 (m, 2H), 7.07 (d, 2H, J = 
8.5 Hz), 6.99 (d, 2H, J = 8.5 Hz), 6.75 (d, 2H, J = 9.1), 6.68 (d, 2H, J = 
9.1 Hz), 3.98 (m, IH), 3.82 (d, 2H, J = 5.4 Hz), 2.6-2.9 (m, 6H). FAB 
MS mlz 443 (M + 1). 
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EXAMPLE 9 

BocNH~ O 
I II 

~ N/~u 
H 0 I 

~, 

N-f 4-[2-[[ (1, l-dimethylethoxy)carbony!Jamino·lethyl]phenyl]-4-

iodobenzenesulfonamide 

10 In a manner analogous to that of Example 5, the title 

15 

20 

25 

30 

compound was prepared from the Boe amine in Example 2 and 4-
iodobenzenesulfonyl chloride: lH NMR (400 MHz, CD30D) o 7.86 (d, 

2H), 7.46 (d, 2H), 7.07 (d, 2H), 6.99 (d, 2H), 3.27 (t. 2H), 2.76 (t, 2H), 

1.38 (s, 9H). 

EXAMPLE 10 

N-[ 4-(2-aminoethyl)phenyl J-4-iodo bcnzenesulfonamide 

A solution of 1.80 g of Boe amine from Example 9 in 1: 1 
trifluoroacetic acid:dichloromethane was allowed to stand at room 

temperature for 15 min at which time TLC analysis indicated the 

reaction was complete. The solution was then concentrated. 
Purification by flash chromatography (silica gel, 15% of 10: I 
methanol:concentrated ammonium hydroxide in dichloromethane) gave 
the title compound as a crystalline solid: 1 H NMR (200 MHz, CD30D) 

o 7.80 (d, 2H), 7.46 (d, 2H), 7.06 (d, 2H), 6.98 (d, 2H), 2.81 (t, 2H), 

2.65 (t, 2H). 
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EXAMPLE 11 

(.S.)-N-[ 4-[2-[[2-hydroxy-3-f I 4-[[ (1, 1-dimethylethyl)dimethylsilyl]oxyJ
phenoxylpropyl )amino 1ethyl1 phenyll-4-i odo-benzenesu lfonam ide 

In a marmer analogous to that of Example 7, the title 
compound was prepared from the epoxide from Example 2 and the 
amine from Example IO: lH NMR (400MHz, CD30D) 8 7.82 (d, 2H, J 

= 8.6 Hz), 7.43 (d, 2H, 8.6 Hz), 7.10 (d, 2H, J = 8.5 Hz), 6.79 (d, 2H), 
6.73 (d, 2H), 4.01 (m, HI), 3.87 (d, 2H), 3.91-2.69 (m, 6H), 0.96 (s, 

9H), 0.15 (s, 6H). 

EXAMPLE 12 

OH H 

DO~N~ o I II 

HO ~ N/TI~ 
H 0 I~ 

I 

(£)-N-[ 4-[2-[[2-hydroxy-3-( 4-hydroxyphenoxy )propyl]amino ]ethyl]
pheny I] A-i odobenzenes u lfonamide 

A 182-mg (0.266 mmol) sample of silyl ether from 
Example I I was treated with 3% methanolic hydrogen chloride 
(prepared by adding 1 mL of acetyl chloride to 19 mL of methanol at 
0°C). After the solution was allowed to stir at room temperature for 
lh, it was concentrated. Purification by flash chromatography (silica 
gel, 10% of 10: 1 methanol:concentrated ammonium hydroxide in 
dichloromethane) gave 106 mg (70%) of the title compound: I H NMR 
(400MHz, CD30D) 8 7.82 (d, 2H, J = 8.6 Hz), 7.43 (d, 2H, 8.6 Hz), 
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7.10 (d, 2H, J = 8.5 Hz), 6.99 (d, 2H, J = 8.5 Hz), 6.74 (d, 2H, J = 9.0 
Hz), 6.68 (d, 2H, J = 9.0 Hz), 4.00 (m, 1 H), 3.83 (d, 2H, .J = 5.5 Hz), 
3.34-2.67 (m, 6H); FAB MS mlz 569 (M + I), 309, 154. 

EXAMPLE 13 

N-[4-[2-f (phenylmethoxycarbonyl)amino]ethyl]phenyll-2-naphthalene
sulfonamide 

In a manner analogous to that of Example 5, the title 

15 compound was prepared from the Cbz amine from Example 3 and 2-
naphthalenesulfonyl chloride: 1 H NMR (400 MHz, CDCl3) 8 8.32 (s, 
lH), 7.85 (m, 3H), 7.71 (dd, IH, J = 1.8, 8.7 Hz), 7.61-7.52 (m, 2H), 
7.34-7.28 (m, 5H), 6.99 (s, 4H), 6.77 (br s, lH), 5.04 (s, 2H), 4.65 (br 
s, IH), 3.33 (br q, 2H, .J = 5.9 Hz), 2.68 (t, 2H, J = 7.0 Hz); FAB MS 

20 mlz 461 (M + l), 270. 

25 

30 

EXAMPLE 14 

OH 

00~~~ 0 I II 

BnO ~ ~""~~ 
o~ 

(,S,)-N-[ 4-[2-[f 2-hydrox y-3-[ ( 4-phenylmethoxy )phenoxy ]propy llaminoj
ethyllphenyll-2-naphthalenesu lfonamide 

The Cbz amine from Example 13 was deprotected as 
described in Example 6. In a manner analogous to that of Example 7, 
the title compound was prepared from the resultant amine and the 
epoxide from Example 1: lH NMR (400 MHz, CD30D) 8 8.27 (s, lH), 
7.93-7.87 (m, 3H), 7.71 (dd, lH, J = 1.9, 8.7 Hz), 7.62-7.54 (m, 2H), 
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7.39 (d, 2H, J = 7.2 Hz), 7.34 (t, 2H, J = 7.3 Hz), 7.27 (t, IH, J = 7.l 

Hz), 7.04 (d, 2H, J = 9.0 Hz), 7 .01 (d, 2H, J = 9.0 Hz), 6.88 (d, 2H, J = 
9.1 Hz), 6.79 (d, 2H, J = 9.1 Hz), 4.99 (s, 2H), 3.96 (m, IH), 3.82 (d, 
2H, J = 5.3 Hz), 2.80-2.63 (m, 6H); FAB MS mlz 583 (M + I). 

EXAMPLE 15 

OH H 

OO~N~ 0 I II 

HO b- N/~~ 
HOVJ 

(fil-N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]
phenyll-2-naphthalenesulfonamide 

In a manner analogous to that of Example 8, the title 
compound was prepared from the benzyl ether from Example 14: lH 
NMR (400 MHz, CD30D) 8 8.28 (s, IH), 7.95-7.89 (m, 3H), 7.72 (dd, 

lH, J = 1.9, 8.7 Hz), 7.62-7.57 (m, 2H), 7.07-7.01 (m, 4H), 6.73 (d, 2H, 
J = 9.0 Hz), 6.67 (d, 2H, J = 9.0 Hz), 3.97 (m, 1 H), 3.81 (d, 2H, J = 5.2 
Hz), 2.85-2.68 (m, 6H); FAB MS mlz 493 (M + I). 

EXAMPLE 16 

N-[ 4-[2-[[(1, 1-dimethylethoxy)carbonyl]amino ]ethyIJphenyl]-~-
3 a styrenesulfonamide 

In a manner analogous to that of Example 5, the title 
compound was prepared from the Boe amine from Example 4 and ~
styrenesulfonyl chloride: lH NMR (400 MHz, CDCl3) o 7.47 (d, lH, J 

= 15.4 Hz), 7.42-7.33 (m, 5H), 7.11 (s, 4H), 6.77 (d, lH, J = 15.4 Hz), 
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6.56 (br s, 1 H), 4.48 (br s, I H), 4.10 (br m, 2H), 2.72 (t, 2H. J = 7. I 
Hz), 1.39 (s, 9H). 

EXAMPLE 17 

N-[ 4-f2-[[ (I, l-dimethylethoxy)carbonyl]aminoJethyl]phenyl)-2-

phenylethanesulfonamide 
A solution of 204 mg (0.507 mmol) of Boe amine from 

Example 16 in methanol was stirred over 20% palladium hydroxide 

15 under an atmosphere of hydrogen overnight. The reaction mixture was 
then filtered and concentrated. Purification by flash chromatography 
(silica gel, 30% ethyl acetate/hexane) gave 168 mg (82%) of the title 
compound as a white solid: lH NMR (200 MHz, CDCI3) o 7.39-7.21 

(m, 3H), 7.15-7.06 (m, 41-1), 6.96 (d, 2H, J = 8.1 Hz), 6.25 (s, IH), 4.49 

20 (br s, lH), 3.35-3.24 (m, 4H), 3.18-3.05 (m, 2H), 2.72 (t, 2H, J = 7.1 
Hz), 1.40 (s, 9H). 

EXAMPLE 18 

N-[ 4-(2-aminoethyl)phenyll-2-phenylethanesulfonamide 
30 In a manner analogous to that of Example 10, the title 

compound was prepared from the Boe amine from Example 17: I H 
NMR (400 MHz, CD30D) 8 7.25-7.12 (m, 7H), 7.11 (d, 2H, J = 6.8 

Hz), 3.26 (m, 2H), 3.03 (m, 21-1), 2.86 (t, 2H, J = 7.4 Hz), 2.72 (t, 2H, J 
= 7.4 Hz). 
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EXAMPLE 19 

(§}N-[4-[2-[f2-hydroxy-3-[(4-phenylmethoxy)phenoxy]propyl]amino]

ethyllphenyll-2-phenylethanesulfonamide 

In a manner analogous to that of Example 7, the title 

compound was prepared from the amine from Example 18 and the 
epoxide from Example 1: lH NMR (400 MHz, CD30D) o 7.40-7.09 

(m, 14H), 6.88 (d, 2H, J = 9.2 Hz), 6.81 (d, 2H, J = 9.2 Hz), 4.00 (m, 

lH), 3.85 (d, 2H, J = 5.3 Hz), 3.25 (m, IH), 3.02 (m, IH), 2.91-2.78 
(m, 5H), 2.72 (dd, lH, J = 8.1, 12.2 Hz); FAB MS mlz 561 (M +I). 

EXAMPLE 20 

OH H . 

OO~N~ O I II 

HO # N_,,.n~ 
H 0 v 

(fil-N-[ 4-[2-[ f 2-hydroxy-3-( 4-hydroxyphenoxy )propyl]amino ]ethyl]
pheny l J-2-phenylethanesu lfonami de 

ln a manner analogous to that of Example 8, the title 
compound was prepared from the benzyl ether from Example 19: 
IH NMR (400 MHz, CD30D) o 7.25-7.15 (m, 7H), 7.1 I (d, 2H, 1=7.0 

Hz), 6.75 (d, 2H, 1 = 9.1 Hz), 6.68 (d, 2H, 1 = 9.1 Hz), 4.05 (m, IH), 

3.89-3.83 (overlapping dd, 2H), 3.26 (m, IH), 3.05-2.95 (rn, 4H), 2.88-
2.82 (m, 3H); FAB MS m!z 471 (M +I). 
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EXAMPLE 21 

N-[4-[2-[(phenylmethoxycarbonyl)amino]ethyl]phenyl]-8-quinoline

sulfonamide 

10 ln a manner analogous to that of Example 5, the title 

compound was prepared from the Cbz amine from Example 3 and 8-
quinolinesulfonyl chloride: lH NMR (400 MHz, d6-DMSO) 9.94 (s, 

lH), 9.12 (m, IH), 8.49 (dd, IH), 8.31 (dd, lH), 8.24 (dd, IH), 7.70 
(m, 2H), 7.2-7.4 (m, 4H), 6.94 (d, 2H), 6.88 (d, 2H), 4.94 (s, 2H), 3.04 

15 (m, 2H), 2.48 (t, 2H). FAB MS mlz 462 (M + I). 

20 

25 

30 

EXAMPLE 22 

(S)-N-[4-[2-[[2-hydroxy-3-[(4-phenylmethoxy)phenoxy]propyl]aminoj

eth yl lpheny I 1-8-qu ino line sulfonamide 
The Cbz amine from Example 21 was deprotected as 

described in Example 6. In a manner analogous to that of Example 7, 
the title compound was prepared from the resultant amine and the 
epoxide from Example 1: IH NMR (400 MHz, CD30D) 9.12 (m, IH), 

8.49 (d, lH), 8.31 (dd, IH), 8.24 (dd, IH), 7.3-7.5 (m, 7H), 7.07 (d, 

2H, J = 8.5 Hz), 6.99 (d, 2H, J = 8.5 Hz), 6.75 (d, 2H, J = 9.1), 6.68 (d, 
2H, J = 9.1 Hz), 5.04 (s, 2H), 3.98 (m, IH), 3.82 (d, 2H, J = 5.4 Hz), 
2.5-2.9 (m, 61-I). FAB MS mlz 584 (M + I). 
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EXAMPLE 23 

5 . 

(S,)-N-[ 4-[2-[ [2-hydroxy-3-( 4-hydroxyphenoxy)propyl]amino ]ethyl]-
1 0 phenyll-8-quinolinesulfonamide 

ln a manner analogous to that of Example 8, the title 
compound was prepared from the benzyl ether from Example 22: 1 H 
NMR (400 MHz, CD30D) 9.95 (s, IH), 9.12 (m, lH), 8.48 (d, IH, J = 
6.9 Hz), 8.30 (d, lH, J = 6.9 Hz), 8.24 (d, IH, J = 7.0 Hz), 7.52 (m, 

15 2H), 7.07 (d, 2H, J = 8.6 Hz), 6.99 (d, 2H, J = 8.6 Hz), 6.75 (d, 2H, J = 
9.1 Hz), 6.68 (d, 2H, J = 9.1 Hz), 3.98 (m, IH), 3.82 (d, 2H, J = 5.4 
Hz), 3.34 (s, lH), 2.6-2.9 (m, 6H). FAB MS m!z 494 (M + I). 

20 

25 

30 

EXAMPLE 24 

BocNH~~ o~ 
I ~ s ~ I 
~ N,,...11 N 

H O ~ h 

N-[4-[2-[[ ( 1, 1-dimethylethoxy )carbonyl] amino ]ethy l]pheny l]-5-(pyridin-
2-yl )-2-thiophenesulfonamide 

In a manner analogous to that of Example 5, the title 
compound was prepared from the Boe amine from Example 4 and 5-
(pyridin-2-yl)-2-thiophenesulfonyl chloride: IH NMR (400 MHz, 
CD30D) 8.48 (d, lH, J = 5.2 Hz), 7.81 (m, 2H), 7.54 (d, I H, J = 4.1 
Hz), 7.41 (m, IH), 7.30 (m, IH), 7.11 (s, 4H), 3.18 (t, 2H, J = 7.1 Hz), 
2.67 (t, 2H, J = 7.1 Hz), 1.38 (s, 9H). FAB MS mlz 460 (M + 1). 
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EXAMPLE 25 

(S.)-N-[4-[2-[[2-hydroxy-3-[[4-[[ (I, 1-dimethylethyl)dimethylsilyl]oxy ]
phenoxy ]propy l] amino ]ethyllphenyJ]-5-(pyridin-2-y I )-2-thiophene ]-
s u I fonami de 

The Boe amine from Example 24 was deprotected as 
described in Example 10. ln a manner analogous to that of Example 7, 
the title compound was prepared from the resultant amine and the 
epoxide from Example 2: IH NMR (400 MHz, CD30D) 8.48 (d, IH, J 
= 5.1 Hz), 7.80 (m, 2H), 7.54 (d, IH, J = 4.1 Hz), 7.39 (d, IH, J = 4.1 
Hz), 7.30 (m, IH), 7.15 (d, 2H, J = 8.7 Hz), 7.10 (d, 2H, J = 8.8 Hz), 
6.74 (d, 2H, J = 9.0 Hz), 6.67 (d, 2H, J = 9.0 Hz), 3.99 (m, IH), 3.82 
(d, 2H, J = 5.4 Hz), 2.7-2.9 (m, 6H), 1.01 (s, 9H), 0.15 (s, 6H). 

EXAMPLE 26 

00~~~~ ~~ I s s ::-. I 
HO ~ N''11 N 

H 0 ~ /i 

i.S.)-N-[ 4-[2-[[2-hydroxy-3-( 4-hydrox yphenoxy )propyl ]amino ]ethyl]
pheny ll-5-[2-Cpyrid in-2-yl)thiophenelsulfonamide 

In a manner analogous to that of Example 12, the title 
compound was prepared from the silyl ether from Example 25: 
lH NMR (400 MHz, CD30D) 8.48 (m, IH), 7.80 (m, 2H), 7.54 (d, lH, 

J = 4.0 Hz), 7.40 (d, lH, J = 4.0 Hz), 7.29 (rn, IH), 7.13 (d, 2H, J = 8.8 
Hz), 7.10 (d, 2H, J = 8.8 Hz), 6.74 (d, 2H, J = 9.1 Hz), 6.68 (d, 2H, J = 
9.1 Hz), 3.99 (rn, IH), 3.83 (d, 2H, J = 5.4 Hz), 2.7-2.9 (m, 6H). FAB 
MS mlz 526 (M + 1). 
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EXAMPLE 27 

BocNH~ O N-S 

I llON ~ N/TI /, 
Ho I~ 

N-[ 4-[2-[[ ( l, 1-dimethylethoxy)carbonyl]amino]ethyl]pheny 1)-4-(bcnzo-
2. I .3-thiadiazole)sulfonamide 

In a manner analogous to that of Example 5, the title 
compound was prepared from the Boe amine from Example 4 and 
benzo-2,1,3-thiadiazole-4-sulfonyl chloride: l H NMR (400 MHz, 
CDCl3) 8.23 (m, 2H), 7.71 (dd, IH, J = 7.1, 8.7 Hz), 7.04 (rn, 4H), 3.16 

(m, 2H), 2.65 (t, 2H, J = 7.0 Hz), 1.37 (s, 9H). FAB MS mlz 435 
(M + 1). 

EXAMPLE 28 

OH 

00~~~ 0 N-S 
I i10~ 

(t8u)Me2Si0 ~ N...-~ I /.. 
H 0 .....? 

(.S.)-N-[ 4-[2-[[2-hydroxy-3-[[ 4-[[( 1, 1-dimethylethyl)dimethylsilyl]oxy]
phenoxy ]propy I] amino jethyl]pheny l]-4-(benzo-2, 1,3-thiadiazole )-
su I fonami de 

The Boe amine from Example 27 was deprotected as 
described in Example 10. In a manner analogous to that of Example 7, 
the title compound was prepared from the resultant amine and the 
epoxide from Example 2: lH NMR (400 MHz, CD30D) 8.15 (rn, 2H), 

7.69 (dd, lH, J = 7.2, 8.7 Hz), 6.97 (s, 4H), 6.73 (d, 2H, J = 9.1 Hz), 
6.69 (d, 2H, J = 9.1 Hz), 4.88 (m, lH), 3.80 (d, 2H, J = 5.1 Hz), 2.6-
2.85 (m, 6H), 0.99 (s, 9H), 0.14 (s, 6H). 
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EXAMPLE 29 

OH H 

OO~N~ 0 N-S 

I ''VN HO ~ N/D /, 
Hai~ 

iS.)-N-[ 4-[2-[[2-hydroxy-3-( 4-hydroxyphenoxy )propyl]amino ]ethyl]
phenyll-4-(benzo-2. 1.3-thiadiazole)sulfonamide 

In a manner analogous to that of Example 12, the title 
compound was prepared from the silyl ether from Example 28: 
lH NMR (400 MHz, CD30D) 8.18 (m, 2H), 7.69 (dd, IH, J = 7.l, 8.7 
Hz), 6.97 (s, 4H), 6.73 (d, 2H, J = 9.l Hz), 6.67 (d, 2H, J = 9.1 Hz), 
4.89 (m, lH), 3.80 (d, 2H, J = 5.0 Hz), 2.6-2.8 (m, 6H). FAB MS mlz 
501 (M + 1), 309. 

EXAMPLE 30 

CbzNH~ O I II 
~ N_,.fiY'\ 

H 0 l._/ 

N-[ 4-[ 2-[ (pheny lmethoxycarbonyl )amino ]ethy l]pheny l ]cyclopentane
s u I fonam i de 

Cyclopentanesulfonyl chloride was prepared according to 
the procedure of S. N. Bhattacharya, et. al., J. Chem. Soc. (C), 1265-
1267 as follows. To a solution of 2.7 g (1.6 mL, 20 mmol) of sulfuryl 
chloride in 5 mL of hexane at 0°C was added a solution of 5 mL ( 10 
mmol) of 2 M cyclopentylmagnesium chloride in ether over a 15-min 
period. The reaction mixture was allowed to warm to room 
temperature and stir overnight. The mixture was recooled to 0°C and a 
5-mL portion of ether was added followed by a 10-mL portion of 
water. The layers were separated and the organic phase was washed 
with water, dried over sodium sulfate and concentrated to give 1.12 
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(70%) of cyclopentanesulfonyl chloride. This compound was used 
without further purification to prepare the title compound from the Cbz 
amine from Example 3 in a manner analogous to that of Example 5: 
lH NMR (400 MHz, CDCl3) 8 7.34-7.30 (m, 5H), 7.13 (s, 4H), 6.44 (br 
s, lH), 5.07 (s, 2H), 4.74 (br s, lH), 3.50-3.39 (m, 3H), 2:76 (br t, 2H), 
2.09-1.91 (m, 4H), 1.86-1.76 (m, 2H), 1.64-1.54 (m, 2H); FAB MS 
m!z 403 (M + 1). 

EXAMPLE 31 

OH H 

,OO~N~ O I II 

HO ~ N"ri~ 
H 0 l_/ 

i.S.)-N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]
phenyllcycJopentanesulfonamide 

Following the procedures outlined in Examples 6, 7, and 8, 
the title compound was prepared from the Cbz amine from Example 30: 
lH NMR (400 MHz, CD30D) o 7.19 (s, 4H), 6.75 (d, 2H, J = 9.1 Hz), 
6.68 (d, 2H, J = 9.0 Hz), 4.02 (m, lH), 3.85 (d, 2H, J = 5.3 Hz), 3.49 
(m, IH), 2.95-2.73 (m, 6H), 2.03-1.86 (m, 4H), 1.79-1.71 (m, 2H), 
1.64-1.53 (m, 2H); FAB MS m!z 435 (M + 1). 

EXAMPLE 32 

OH H 

. ~O~N~ v ~ (t-Bu)Me2Si0 NH2 

(S_)-N-[2-[ 4-(aminophenyl)]ethyl]-2-hydroxy-3-[ 4-rf ( 1, 1-Dimethylethyl)
dimethylsi lyll oxylph enoxylpropy lamine 

In a manner analogous to that of Example 7, the title 
compound was prepared from the epoxide from Example 2 and 2-(4-
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aminophenyl)ethylamine. Purification by flash chromatography (silica 
gel, 10% methanol:dichloromethane) gave the title compound: lH NMR 
(400 MHz, CDCl3) o 6.97 (d, 2H), 6.72 {s, 4H), 6.61 (d, 2H), 3.98 (m, 

IH), 3.87 (d, 2H), 3.55 (br s, lH), 2.91-2.66 (m, 6H), 2.00 (br s, 31-1), 
0.93 (s, 9H), 0.14 (s, 6H). 

EXAMPLE 33 

~H Boe 
0fO~N~ 

~ ~ (t-Bu)Me2Si0 NH2 

(fil-N-[2-[ 4-(arninophenyl)]ethyl]-2-hydroxy-3-[ 4-[[( I, 1-Dimethylethyl)
dimethylsilyl]oxylphenoxylpropylcarbamic acid 1. 1 -dimethylethyl ester 

To a solution of 2.14 g (1.12 rnrnol) of amine from 
Example 32 in 50 mL of THF at 0°C was added a solution of di-tert
butyldicarbonate in 10 mL of THF. The reaction mixture was stirred at 
0°C for 4.5 h, then concentrated. Purification by flash chromatography 
(silica gel, 40% ethyl acetate:hexanes) gave 2.23 g (84%) of the title 
compound as an oil: lH NMR (400 MHz, CDCl3) o 7.00-6.90 (br m, 

2H), 6.73 (s, 4H), 6.61 (d, 2H, J = 8.3 Hz), 4.06 (br m, IH), 4.90-4.75 
(hr m, 2H), 3.44-3.28 (br m, 4H), 2.69 (m, 2H), 1.43 (s, 9H), 0.95 (s, 
9H), 0.14 (s, 6H). 

EXAMPLE 34 

3-Quinolinesulfonyl chloride 
A solution of n-butyllithium (20 mL of 2.5 M in hexanes, 

50 mmol) in 250 mL of anhydrous ether was cooled in a dry ice-acetone 
bath and treated over a 10 min period with a solution of 3-
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bromoquinoline (5.0 g, 24 mmol) in 50 mL of ether. The resulting 

slurry was stirred for 15 min at -78°C, and was then rapidly cannulated 

into a solution of sulfuryl chloride (7 mL, 100 mmol) in 500 mL 
anhydrous ether cooled to -78°C. The resulting orange slurry was 
stirred at -78°C for 30 min, and was then warmed to 0°C over 30 min 
and concentrated under reduced pressure to a thick semisolid yellow 
mass, which was partitioned between water and ethyl acetate. After 
addition of sodium bicarbonate, the aqueous layer was removed and 
extracted with an additional 50 mL of ethyl acetate. The combined 
organic extracts were dried over sodium sulfate and concentrated to a 
yellow oil. Flash chromatography (5%, then 25% EtOAc-hexancs 
eluant) afforded ca. 2 g of a yellow oil, which crystallized upon 
standing. Trituration with hexanes gave 250 mg of title compound as a 
white solid. NMR (400 MHz, 4-6 DMSO) 9.42 (d, IH, J = 2.0 Hz), 9.32 
(s, lH), 8.45 (d, lH, J = 8.1 Hz), 8.28 (d, lH, J = 8.8 Hz), 8.11 
(apparent t, lH), 7.94 (apparent t, IH). 

EXAMPLE 35 

(fil-N-[ 4-[2-[[2-hydroxy-3-( 4-hydrox yphenoxy )propyl]amino ]ethyl]
phenyll-3-guino linesulfonamide 

To a solution of the TBS-protected aniline from Example 
33 (260 mg, 0.50 mmol) and pyridine (50 µL, 0.60 mmol) in 4 mL of 

30 methylene chloride was added 3-quinolinesulfonyl chloride (118 mg, 
0.52 mmol). The red solution was stirred at room temperature for one 
hour and was concentrated under reduced pressure. The residue was 
dissolved in 2 mL of methanol, and approximately 5 mL of a 3% 
solution of HCI in methanol was added. After stirring at room 
temperature for 2 h, the solution was concentrated, and the residue was 
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dissolved in 5 rnL of I 0% methanolic ammonium hydroxide. After 
removal of solvent in vacuo, the residue was applied directly to a silica 
gel column. Elution with 5:4:1 Et0Ac:hexanes:l0% methanolic 
NH40H afforded 186 mg (0.38 mmol, 76% yield) of the title compound 
as an off-white solid. NMR (400 MHz, CD30D) 9.02 (d, IH, J = 2.1 

Hz), 8.67 (d, IH, J = 2.1 Hz), 8.03 (d, lH, J = 8.6 Hz), 7.97 (d, IH, J = 
7.9 Hz), 7.86 (apparent t, IH), 7.66 (apparent t, IH), 7.04 (two 
overlapping d, 4H), 6.72 (d, 2H, J = 9.1 Hz), 6.67 (d, 2H, J = 9.1 Hz), 
3.98 (m, IH), 3.81 (d, 2H, J = 5.4 Hz), 2.84 (m, 3H), 2.72 (m, 3H). 
FAB MS mlz 494 (M + 1). 

EXAMPLE 36 

(S.)-N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]
phenyll-4-[(5-methoxycarbonyl)pentanoyllaminolbenzenesulfonamide 

Pyridine 0.314 mL (3.88 mmol) and 4-nitrobenzene
sulfonyl chloride 454.3 mg (2.05 mmol) were added to a solution of 
BOC protected amine from Example 33 (1 g, 1.94 mrnol) in 
dichloromethane at 0°C. Stirring was continued for 2h, before diluting 
with EtOAc (40 ml), and washing with 3M hydrochloric acid (2 x 
1 OmJ), saturated sodium bicarbonate solution (2 x I Oml), and brine (20 
ml). The solution was dried over anhydrous magnesium sulphate, 
concentrated, dissolved in methanol (20 ml), and treated with 20% 
palladium hydroxide on carbon 350 mg, under an atmosphere of 
hydrogen for 16h. The reaction was diluted with methanol (60 ml), 
filtered, concentrated, and purified by flash chromatography (silica gel, 
2% methanol/ dichloromethane), to give the amine 888 mg (68%). 
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To amine, prepared above, 60.5 mg (0.09 mmol) and 
pyridine 0.016 mL (0.2 mmol) in dichloromethane (0.5 ml) at 0°C, was 
added a solution of monomethyl adipyl chloride (0.1 mmol, prepared 
from monomethyl adipate 0.015 mL (0.1 mmol), oxalyl chloride 0.050 
mL (2M solution in dichloromethane, 0.1 mmol), and DMF (l drop) in 
dichloromethane at 0°C for 30min). After 1 h the reaction was diluted 
with dichloromethane (10 ml), work up as above and purification by 
flash chromatography, using the same solvent system as above, yielded 
the desired amide 67 mg. The material was dissolved in THF (1 ml) 
and treated with tetrabutylammonium fluoride 0.088 mL (IM in THF, 
0.088 mmol). After stirring for 2h, the solution was diluted with 
EtOAc (10 ml), washed with water (lOml), back extracted with EtOAc 
(2 x5 ml), washed with brine (lOml), dried with anhydrous magnesium 
sulphate, concentrated and purified by flash chromatography (silica gel, 
5% methanol/dichloromethane) to give the phenol 50 mg (70%). 

A portion I ling (0.0157 mmol) was treated with IM 
hydrogen chloride in methanol ( 4.5 ml) at ambient temperature for 20 
min, before concentration, and purification by preparative tic (silica 
gel, 10% methanol (1 % ammonium hydroxide)/dichloromethane) to 
give the title compound 5 mg (53%). lH NMR (CD30D) 7.66-7.62 (m, 

4H), 7.08 (d, 2H, J=9.6 Hz), 7.01 (d, 2H, 1=9.6 Hz), 6.74 (d, 2H, 
J=9.6Hz), 6.67(d, 2H, J=9.6Hz), 4.03 -3.97(m, lH), 3.84-3.82 (m, 2H), 
3.63 (s,3H), 2.90-2.70 (m, 6H), 2.38-2.33 (m, 4H), and 1.72-1.60 
(m,4H). 

EXAMPLE 37 
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(S_)-N-[ 4-[2-[[2-hydroxy-3-( 4-hydroxyphenoxy )propy l]amino ]ethyl]
phenyll-4-f (5-hydroxycarbonyDpentanoyllaminolbenzenesulfonamide 

To the BOC protected phenolic methyl ester from Example 
36 90 mg (0.129 mmol) in THF/ water (2ml, 111) was added lithium 

5 
· hydroxide monohydrate 27 mg (0.645 mmol), strirring was continued 

for 16h, before the mixture was neutralised with 3M hydrochloric acid, 
concentrated, and purified by mplc (35 water (0.1 % TFA)/ 65 
methanol) to give the acid 86 mg. A portion 22 mg (0.032 mmol) was 

10 

15 

20 

25 

30 

treated with trifluoroacetic acid/ dichloromethane (1/1, 2 ml) at ambient 
temperature for 30min, before concentration, and purification by mplc 
(60 water (0.1%TFA)/40 methanol) to give the title compound 17 mg 
(90%). lH NMR (CD30D) 7.67 (m, 4H), 7.18-7.05 (m, 4H), 6.80-
6.68 (m, 4H), 4.21-4.14 (m, IH), 3.98-3.85 (m, 2H), 3.27-3.10 (m, 4H), 
2.95-2.89 (m, 2H), 2.42-2.28 (m, 4H), and 1.73-1.60 (m, 4H). 

EXAMPLE 38 

OH 

00~~~ 0 I II 

HO .4- w""ft~ 
HO~ 

NHCONH-nHex 

(fil-N-[ 4-[2-[[2-hydroxy-3-( 4-hydroxyphenoxy )propyl]amino ]ethyl]
phenyll-4-(hexylaminocarbonylamino )benzenesulfonamide 

To a suspension of 4-chlorosulphonylbenzene isocyanate 50 
mg (0.23 mmol) at -40°C in chloroform (0.5 ml), was added 
hexylamine 0.23 ml (IM solution in chloroform, 0.23 mmol). Stirring 
was continued with wanning to ambient temperature for l 6h, then the 
mixture was cooled to 0°C and a solution of BOC protected amine from 
Example 33 (100 mg, 0.193 mmol) in dichloromethane (1 mL), 
containing pyridine 0.032 mL (0.4 mmol), was added. After 3h the 
solution was diluted with EtOAc (10 ml), washed with water (10ml), 
back extracted with EtOAc (2 x5 ml), washed with brine (IOml), dried 
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with anhydrous magnesium sulphate, concentrated, and purified by 
preparative tic (silica gel, 2%methanol/ dichloromethane) to give the 
urea 80 mg. This was treated with IM hydrogen chloride in methanol 
( 4.5 ml) at ambient temperature for 20min, before concentration and 
purification by preparative tic (silica gel, 15% methanol (1 % 
ammonium hydroxide)/ dichloromethane) to give the title compound 
53.6 mg (47%). lH NMR (CD30D) 7.58 (d, 2H, J = 8Hz), 7.42 (d, 2H, 

J = 8Hz), 7.09 (d, 2H, J = 8Hz), 7.01 (d, 2H, J = 8Hz), 6.78-6.65 (m, 
4H), 4.06-4.00(m, lH), 3.89-3.80 (m, 2H), 3.15 (t, 2H, J = 7.2Hz), 
2.87-265 (m, 6H), 1.53-1.46 (m, 2H), 1.40-1.27 (m, 6H), 0.92-0.88 
(m, 3H). 

Following the procedures outlined for Examples 1-38, the 
compounds listed in Tables l and 2 were prepared. 

PT0_00001381 

Sawai Ex. 1007 
Page 287 of 495



WO 94118161 

5 

- 51 -

TABLE I 

OH H 

I II 

PCT fUS94100766 

OO~N~ O 

HO ~ N/n~ 
H 0 (;JR 

Example IR I Selected I H NMR (CD30D) Data 

10 39 4-Me 2.34 (s, 3H) 

40 4-0Me 3.79 (s, 3H) 

41 4-Et 2.65 (q, 2H, J = 7.7 Hz), 1.19 (t, 
3H. J = 7.7 Hz) 

42 4-n-propyl 2.60 (t, 2H, J = 7 .6 Hz), 1.60 (hex, 
15 2H, J = 7.5 Hz), 0.89 (t, 3H, J = 7.4 

Hz) 

43 4-tert-butyl 1.29 (s, 9H) 

44 2,4,6-trimethyl 2.24 (s, 3H), 2.54 (s, 6H) 
45 4-isopropyl 1.21 (d, 6H, J = 6.8 Hz), 2.90 

20 (quint, IH, J = 6.9 Hz) 

46 4-CI 7.67 (d, 2H, J = 8.6 Hz), 7.45 (d, 
2H, J = 8.5 Hz) 

47 3 ,4-dichloro 7.82 (d, lH, J = 2.0 Hz), 7.63-7.57 
(m, 2H) 

25 
48 4-F 7.77-7.74 (m, 4H), 7.19 (t, 2H, J = 

8.7 Hz) 
49 4-CF3 7.89 (d, 2H, J = 8.3 Hz), 7.77 (d, 

2H, J = 8.3 Hz) 
50 3,5-bistrifluoromethyl 8.18 (s, 2H), 8.15 (s, lH) 

30 
51 2-Cl 7.99 (dd, IH, J = 1.5, 8.7 Hz), 7.53-

7.49 (m, 2H), 7.37 (m, lH) 

52 2-N02 7.85 (d, lH, J = 7.9 Hz), 7.76 (d, 
IH, J = 7.9 Hz), 7.69 (t, lH, J = 7.7 
Hz), 7 .61 (t, IH, J = 7.7 Hz) 
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53 3-N03 8.50 (t, J = 2.0 Hz), 8.37 (dt, 1 H, J 
= 1.1, 8.2 Hz), 8.04 (dd, lH, J = 
1.6, 7.9 Hz), 7.71 (t, IH, J = 8.0 

5 Hz) 

54 4-N02 8.30 (d, 21-1, J = 8.9 Hz), 7.93 (d, 
21-1, J = 9.0 Hz) 

55 2-F 7.79 (dt, IH, J = 1.8, 7.8 Hz), 7.58 
(m, lH), 7.26-7.21 (m, 2H) 

10 56 3-CF3 7.98-7.95 (m, 2H), 7.86 (d, lH, J = 
7.9 Hz), 7.68 (t, IH, J = 7.5 Hz) 

57 3-Cl 7.70 (t, lH, J = 1.9 Hz), 7.61 (dt, 
IH, J = 1.3, 8.0 Hz), 7.54 (dq, lH, J 
= 1.1, 8.0 Hz), 7.43 (t, IH, J = 8.0 

15 Hz) 

58 3-Me 7.54 (br s, lH), 7.50 (d, 1 H, J = 8.2 
Hz), 7.36-7.29 (m, 2H) 

59 2,3 ,4 ,5 ,6-pentamethy I 2.52 (s, 6H), 2.23 (s, 3H), 2.18 (s, 
6H) 

20 60 4-Ph 7.78 (d, 2H), 7.70 (d, 21-1), 7.60 (d, 
2H), 7.43 (t. 2H), 7.37 (t. 31-1) 

61 2,5-dichloro 7.95 (s, IH), 7.50 (s, 2H) 
62 2,4-dichloro 7.94 (d, lH, J = 8.5 Hz), 7.58 (s, 

lH), 7.38 (d, lH, J = 8.6 Hz) 
25 63 2,3-dichloro 7.96 (d, IH, J = 8.0 Hz), 7.70 (d, 

IH, J = 8.0 Hz), 7.35 (t, 1 H, J = 8.1 
Hz) 

64 4-CN 7.85 (d, 2H, J = 8.6 Hz), 7.81 (d, 
2H, J = 8.7 Hz) 

30 
65 2-Cl, 3-F 7.81 (d, lH, J = 6.8 Hz), 7.67-7.63 

(m, IH). 7.33 (t, IH, J = 8.8 Hz) 

66 3,4-dibromo 7.93 (s, IH), 7.77 (d, lH, J ::: 8.4 
Hz), 7.52 (d, lH, J = 8.5 Hz) 
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67 2,6-dichloro 7.45 (d, 2H, J = 7.7 Hz), 7.35 (t, 

lH, J = 7.2 Hz) 

68 3 ,5-dichloro 7.61 (s, 3H) 

5 69 3,4-dimethoxy 3.82 (s, 3H), 3.74 (s, 3H) 

70 2-CF3 8.03 (d, lH, J = 7.5 Hz, 7.89 (d, IH, 
J = 7.5 Hz), 7.70-7.64 (m. 2H) 

71 2,3 ,5 ,6-tetramethy I 7.14 (s, lH), 2.49 (s, 6H), 2.22 (s, 
6H) 

10 72 4-Br 7.62 (d, 2H, J = 9.0 Hz), 7.59 (d, 
2H, 
J = 9.0 Hz) 

73 4-0H 7.55 (d, lH, J = 8.8 Hz), 6.77 
(overlapping d, 4H) 

15 74 4-NHCOMe 2.12 (s, 3H) 

75 4-NHCOEt 2.38 (q, 2H, J = 8Hz), 1.18 (t, 3H, 
J=8Hz) 

76 4-NHCOCHMe2 2.63-2.57 (m, IH), 1.27 (d, 6H, 
J=7.2Hz) 

20 77 4-NHCO-nHex 2.35 (t, 2H, J = 8Hz), 1.70-1.62 (m, 
2H), 1.38-1.27 (m, 6H), 0.91-0.88 
(m, 3H) 

78 4-NHCOCH2C02Me 3.72 (s, 3H), 3.48 (s, 2H) 

79 4-NHCOCH2C02H 3.42 (s, lH) enol form 
25 

80 4-NHCO(CH2)2C02Me 3.66 (s, 3H), 2.68-2.65 (m, 4H) 

81 4-NHCO(CH2)2C02)-I 2.65 (s, 4H) 

82 4-NHCO(CH2)3C02Me 3.62 (s, 3H), 2.43-2.37 (m, 4H), 
1.98-1.90 (m, 2H) 

30 83 4-NHCO(CH2)3C02H 2.45 (t, 2H, J = 8Hz), 2.37 (t, 2H, 
J = 8Hz), 1.98-1.90 (m. 2H) 

84 4-NHCO(CH2)5C02Et 4.07 (q, 2H, J=8Hz), 2.36 (t, 2H, J = 
8Hz), 2.31 (t, 2H, J = 8Hz), 1.72-
1.58 (m, 4H), 1.43-1.33 (m, 2H), 
1.20 (t, 3H, J= 8Hz) 
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85 4-NHCO(CH2)6C02Me 3.61 (s, 3H), 2.36 (t, 2H, J =8 Hz), 

2.30 (t, 2H, J = 8Hz), 1.70-1.55 (m, 
4H), 1.40-1.30 (m, 4H) 

5 86 4-NHCOPh 7.90 (d, 2H, J = 8Hz), 7.61-7.57 (m, 
lH), 7.51-7.49 (m, 2H) 

87 4-NHC02Me 3.72 (s, 3H) 

88 4-NHC02Et 4.66 (y, 2H, J = 8Hz), 1.28 (t, 3H, 

J = 8Hz) 

10 89 4-NHC02CH2Ph 7.4-7.27 (m, 5H), 5.16 (s, 2H) 

90 4-NHC02CHMe2 4.97-4.88 (m, lH), 1.28 (d, 6H, J = 
7.2Hz) 

91 4-NHC02CH2C02Me 4.68 (s, 2H), 3.74 (s, 3H) 

92 4-NHCONH-nPro 3.13 (t, 2H, J = 7.2Hz), 1.55-1.48 
15 (m, 2H), 0.92 (t, 3H, J = 8Hz) 

93 4-NHCONHCHMe2 3.90-3.80 (m, lH), 1.15 (d, 6H, J = 
6.4Hz) 

94 4-NHCONH-cHex 3.53 (m, lH), 1.92-1.15 (m, IOH) 

95 4-NHCONH- 3.95 (s, 2H), 3.72 (s, 3H) 
20 CH2C02Me 

96 3-NHCOEt 8.09 (s, IH), 7.69 (d, lH, J = 8 Hz), 
7.34-7.43 (m, 2H), 2.37 (q, 2H, J = 
8 Hz), 1.17 (t, 3H, J = 8 Hz) 

97 3-NHCO-nPro 2.32 (t, 2H, J = 8Hz), 1.70 (m, 2H), 
0.97 Ct, 3H, J = 8 Hz) 

25 

98 3-NHCO(CH2)4C02Me 3.63 (s, 3H), 2.33-2.40 (m, 4H), 
1.60-1.7 4 (m, 4H), 

99 3-NHCO(CH2)5C02Et 4.09 (t, 2H, J = 8 Hz), 2.32 (m, 

30 
4HO, 1.67 (m, 4H), 1.38 (m, 2H), 
1.21 (t, 3H) 

100 3-NHCOPh 7.90 (s, 2H, J = 8 Hz), 7.57 (m, 
1 H), 7.45-7 .52 (m, 2H) 
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TABLE 2 

OH 

00~~~ 0 I II 

HO ~ N/ft'-...R 
H 0 

PCT /US94/00766 

Example IR I Selected I H NMR (CD30D) Data 
10 

101 Me 2.89 (s, 3H) 

102 Et 3.02 (q, 2H, J = 7.4 Hz), 1.27 (t, 
3H, J = 7.4 Hz) 

103 n-propyl 1.79 (hex, 2H, J = 7.7 Hz), 0.98 (t, 

15 
3H, J = 7.5 Hz) 

104 n-butyl 1.89 (m, 2H), 1.38 (hex, 2H, 7 .5 
Hz), 0.88 (t, 3H, J = 7.3 Hz) 

105 CH2Ph HBr salt: 7.32-7.24 (m, 7H), 4.37 
(s, 2H) 

20 106 CH2CH2CH2Ph 7.24-7.10 (m, 9H), 2.07 (m, 2H) 
107 naphth-1-yl 8.72 (d, 1 H, J = 8.3 Hz), 8.14 (d, 

JH, J = 7.3 Hz), 8.06 (d, lH, J = 8.3 
Hz), 7.95 (d, IH, J = 7.5 Hz), 7.67 
(t, lH, J = 6.9 Hz), 7.59 (t, IH, 1 = 

25 8.0 Hz), 7.47 (t. IH, J = 7.5 Hz) 
108 thiophen-2-yl 7.68 (dd, IH, J = 0.9, 4.4 Hz), 7.45 

(d, IH, .T = 5.3 Hz), 7.04 (m, lH) 

109 pyridin-2-yl 8.63 (d, IH, J = 5.7 Hz), 7.95 (m, 
2H), 7.54 (m, IH) 

30 110 pyridin-3-yl 8.87 (d, lH, J = 1.5 Hz), 8.74 (dd, 
IH, J = 1.5, 5.1 Hz), 8.26 (m, IH), 
7.67 (dd, IH. J = 5.1, 8.2 Hz) 

111 2-methylthio- 8.09 (d, lH, J = 2.8 Hz), 7.95 (d, 
benzothiazol-5-yl lH, J = 8.4 Hz), 7.69 (dd, lH, J = 

2.8. 8.4 Hz), 2.79 (s. 3H) 
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112 quinolin-6-yl 8.95 (dd, lH, J = l.7, 4.3 Hz), 8.42 
(d, lH, J = 8.4 Hz), 8.37 (d, lH, J = 
2.0 Hz), 8.01 (dd, 1 H, J = 2.0, 9.0 

5 
Hz), 7.61 (dd, lH, J = 4.3, 8.4 Hz) 

113 1,2,3,4-tetrahydro- 7.71 (m, IH), 7.46 (m, IH), 7.19 (s, 
quinolin-6-yl IH), 3.50 (m, 2H), 2.80 (m, lH), 

2.13 (m, 2H), 1.97 (m, lH) 

114 indolin-5-yl 7.32 (m. 2H), 6.42 (d, IH, J = 8.2 

10 Hz), 3.52 (t, 2H, J = 8.7 Hz), 2.90 
(t, 2H. J = 8.7 Hz) 

115 l-acetylindolin-5-yl 8.09 (d, lH, J = 8.6 Hz), 7.55 (m, 
21-1), 4.12 (t, 2H, J = 8.7 Hz), 3.16 
(t, 2H, J = 8.7 Hz), 2.20 (s, 3H) 

15 116 3-acetylindolin-5-yl 8.30 (overlapping s, IH, and d, lH, 
J = 8.4 Hz), 7.81 (d, lH, J = l.7 
Hz), 7.57 (dd, lH, J = 1.7, 8.4 Hz), 
2.50 (s, 3H) 

117 oxindol-5-yl 7.61 (m, 2H), 6.88 (d, lH, J = 8.8 
20 Hz), 3.34 (s, 2H) 

118 indol-5-yl 8.00 (d, IH, J = 1.7 Hz), 7.47 (dd, 
IH, J = l.7, 8.6 Hz), 7.40 (d, lH, J 
= 8.6 Hz), 7.33 (d, IH, J = 3.3 Hz), 
6.52 (d, IH. J = 3.3 Hz) 

25 119 benzothiophen-5-yl 8.04 (d, lH, J = 5.9 Hz), 7.97 (d, 
IH, J = 5.9 Hz), 7.51 (d, lH, J = 7.4 
Hz), 7.37 (m, 2H) 

120 benzothiophen-2-y I 7.86 (apparent t, 2H), 7.72 (s, lH), 
7.41 (m, 2H) 

30 121 benzofuran-2-yl 7.64 (d, lH, J = 7.8 Hz), 7.52 (d, 
IH, J = 8.3 Hz), 7.43 (apparent dt, 
lH, J = 1.3, 7.2 Hz), 7.30 (m, 2H) 

122 5,6,7 ,8-tetrahydro- 7.40 (m, 2H), 7.11 (s, IH), 2.76 (m, 
naphth-2-vl 4H), 1.73 (m, 4H) 
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123 l ,3-benzodioxol-5-yl 7.29 (dd, IH, J = 8, 2 Hz), 6.83 (d, 
IH, J = 8 Hz), 6.01 (s, 2H) 

124 l ,4-benzodioxan-6-yl 7.19 (m, 2H), 6.85 (d, lR J = 8 
Hz), 4.21 (m, 4H) 

125 1,2-benzisoxazol-5-yl 7.8 (m, 2H), 6.95 (d, IH, J = 8 Hz) 

126 2,3- 7.56 (s, ll-1), 7.49 (dd, lH, J = 8.5, 
dihydrobenzofuran-5- 2Hz), 4.8 (t, 2H, J = 9 Hz). 3.19 (t, 

yl 2H, J = 9 Hz) 

EXAMPLE 127 

(.S.)-N-[ 4-[2-[ (pheny lmethoxycarbonyJ)amino ]propyl ]phenyl]benzene
s u J fo nami de 

A slurry of 3.00 g (16.6 mmol) of 4-amino-D-phenyl
alanine hydrate in 100 mL of methanol was heated at relux while 

20 gaseous hydrogen chloride was bubbled into the flask. After a 2-h 
period, the reaction mixture was cooled to room temperature, flushed 
with nitrogen, and concentrated. The residue was dissolved in 120 mL 
of a mixture of 140 mL of tetrahydrofuran (THF) and 50 mL of water 
and treated with 9.15 g (49.8 mmol) of sodium bicarbonate portionwise 

25 over a 20-min period. A solution of 18 g of di-tert-butyl dicarbonate in 
remaining 70 mL of the THF-water mixture was added. The reaction 
mixture was allowed to stir at room temperature overnight and then was 
filtered and concentrated. The residue was partitioned between water 
and dichlorcimethane. The organic phase was dried over magnesium 

30 sulfate and concentrated. Purification by flash chromatography gave 
5.17 g (79%) of the corresponding N-Boc methyl ester. 

A 4.28-g (I 0.9 mmol) portion of the above compound was 
dissolved in 50 mL of THF and treated with 11 mL (22 mmol) of a 2 M 
lithium borohydride solution in THF. After the reaction mixture was 
allowed to stir overnight, it was quenched by the addition of 5 mL of 
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saturated aqueous ammonium chloride solution and concentrated. The 

residue was partitioned between water and ethyl acetate. The aqueous 
phase was extracted with ethyl acetate and the combined organic phases 
were dried over magnesium sulfate and concentrated. The resultant 
material was dissolved in 50 mL of dichloromethane, cooled to 0°C, and 
treated with 1.8 mL of triethylamine and 0.90 mL of methanesulfonyl 
chloride. After the reaction mixture was allowed to stir at 0°C for I h, 
it was washed sequentially with 5% aqueous hydrochloric acid and 
saturated aqueous sodium bicarbonate, dried over magnesium sulfate, 
and concentrated. The resultant semisolid was immediately dissolved in 
150 mL of dichloromethane and treated with 30 mL of trifluoroacetic 
acid. After 1.5 h, the solution was concentrated. The residue was 
dissoved in 70 mL of ethanol and 5.0 g (49 mmol) of sodium acetate 
was added. The mixture was stirred over I g of 20% palladium 
hydroxide on carbon under hydrogen at 30 psi for 24 h. It was filtered 
through Celite and concentrated. Flash chromatography ( 4: I 
dichloromethane: 10% concentrated ammonium hydroxide in methanol) 
to give 2.01 g of (2S)-1-(4-aminophenyl)propyl-2-amine. 

A 451 mg (3.0 mmol) portion of the above compound was 
dissolved in 20 mL of chloroform and 2 mL of DMF and cooled to 0°C. 
Triethylamine (304 mg, 0.420 mL, 3.0 mmol) was added followed by 
512 mg (0.428 mL, 3.0 mmol) of benzyl chloroformate, dropwise. The 
reaction mixture was allowed to stir at 0°C for 2 hand then allowed to 
warm to room temperature overnight. It was then partitioned between 
ethyl acetate and water. The organic phase was dried over magnesium 
sulfate and concentrated. Purification by flash chromatography (silica 
gel, 50% ethyl acetate/hexanes) gave 138 mg of the corresponding N
Cbz derivative. This compound was treated with benzenesulfonyl 
chloride according to the procedure described in Example 5 to give the 
title compound: 1 H NMR (400 MHz, CDCJ3) 7 .70 (d, 2H, J = 7 .5 Hz), 

7.2-7.5 (m, 8H), 7.00 (d, 2H, J = 8.2 Hz), 6.93 (d, 2H, J = 8.2 Hz), 6.48 
(s, IH), 5.03 (s, 2H), 4.51 (m, lH), 3.88 (m, lH), 2.73 (m, lH), 2.60 
(dd, lH, J = 6.8, 13.5 Hz), 1.55 (s, lH), 1.04 (d, 3H, J = 6.7 Hz). FAB 
MS mlz 425 (M +I). 
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EXAMPLE 128 

OH H 

O~N~ 0 : I 11 

BnO Me ~ N/TI"i0ll -..::::: 
HOV 

(S.S)-N-[ 4-[2-[ [2-hydroxy-3-[ ( 4-phenylmethoxy )phenoxy]propyl]
amino·lpropyllphenyl I benzenesulfonamide 

The Cbz amine from Example 127 was deprotected as 
described in Example 6. In a manner analogous to that of Example 7, 
the title compound was prepared from the resultant amine and the 
epoxide from Example I: lH NMR (400 MHz, CD30D) 7.70 (d, 2H, J 

= 7.1 Hz), 7.52 (m, lH), 7.2-7.5 (m, 7H), 7.06 (d, 2H, J = 8.6 Hz), 7.00 
(d, 2H, J = 8.6 Hz), 6.75 (d, 2H, J = 9.0), 6.68 (d, 2H, J = 9.0 Hz), 5.02 
(s, 2H), 3.95 (rn, 1 H), 3.83 (d, 2H, J = 5.1 Hz), 2.85 (rn, 2H), 2.67 (dd, 
IH, J = 6.8, 13.2 Hz), 2.56 (m, 2H), 1.03 (d, 3H, J:;:;: 6.3 Hz). FAB MS 
mlz 547 (M + 1). 

EXAMPLE 129 

OH 

00~~~ 0 : I II 
HO Me ~ N/TI"i0l 

Ho v 
(S .S)-N-[ 4-[2-[[2-hydroxy-3-( 4-hydroxyphenoxy)propyl]amino ]
propyllphenyllbenzenesulfonamide 

In a manner analogous to that of Example 8, the title 
compound was prepared from the benzyl ether from Example 128: l H 
NMR (400 MHz, CD30D) 7.71 (d, 2H, J:;:;: 7.2 Hz), 7.52 (m, lH), 7.43 

(m, 2H), 7.06 (d, 2H, J:;:;: 8.6 Hz), 7.00 (d, 2H, J = 8.6 Hz), 6.75 (d, 2H, 
J:;:;: 9.0), 6.68 (d, 2H, J:;:;: 9.0 Hz), 3.93 (m, lH), 3.82 (d, 2H, J:;:;: 5.2 
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Hz), 2.88 (m, 2H), 2.66 (dd, lH, J = 6.6, 13.2 Hz), 2.57 (m, 2H), l.04 
(d, 3H, J = 6.3 Hz). FAB MS mlz 457 (M + I). 

EXAMPLE 130 

~)-N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethylJ

phenyll-4-aminobenzenesulfonamide 
A solution of 67 mg (0.14 mmol) of nitro derivative from 

Example 54 in 5 mL of methanol was stirred over 20% palladium 
hydroxide on carbon under an atmosphere of hydrogen for 30 min. 
The reaction mixture was filtered and concentrated to give 36 mg 
(59%) of the title compound: IH NMR (400 MHz, CD30D) o 7.39 (d, 

2H, J = 8.8 Hz), 7.08 (d, 2H, J = 8.5 Hz), 7.00 (d, 2H, J = 8.5 Hz), 6.75 
(d, 2H, J = 9.1 Hz), 6.68 (d, 2H, J = 9.0 Hz), 6.56 (d, 2H, J = 8.8 Hz), 
4.04 (m, IH), 3.89-3.82 (overlapping dd, 2H), 2.97-2.77 (m, 6H). 

EXAMPLE 131 

0 
r0ro~ 
v 

(S)-2-phenoxymethyloxirane 
The title compound was prepared from phenol in a manner 

analogous to that of Example 1: lH NMR (400 MHz, CDCI3) () 7.28 (t, 

2H), 6.96 (t, lH), 6.91 (d, 2H), 4.20 (dd, lH), 3.96 (dd, lH), 3.34 (m, 
lH), 2.90 (t, IH), 2.73 (dd, IH). 
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EXAMPLE 132 

OH H 

()O~N~ 
NH2 

(S)-N-[ 2-[ 4-(aminophenyl )]ethyl 1-2-hydroxy-3-phenoxypropylamine 
In a manner analogous to that of Example 7, the title 

compound was prepared from the epoxide from Example 131 and 2-( 4-
aminophenyl)ethylamine: lH NMR (400 MHz, CDCl3) o 7.25 (t, 2H, J 

= 8.0 Hz), 6.97 (d, 2H, J = 8.4 Hz), 6.93 (t, IH, .J = 7.4 Hz), 6.87 (d, 
2H, J = 7.8 Hz), 6.61 (d, 2H, J = 8.4 Hz), 4.00 (m, lH), 3.93 (d, 2H, J = 
5.4 Hz), 3.57 (br s, III), 2.90-2.71 (m, 6H), 1.85 (br s, 3H). 

EXAMPLE 133 

OH B 

()O~N~ 
NH2 

(£)-N-[2-[4-(aminophenyl)]ethyl]-2-hydroxy-3-phenoxypropylcarbamic 
acid I, 1-dimethylethyl ester 

In a manner analogous to that of Example 33, the title 
compound was prepared from the amine from Example 132 and di-tert
butyldicarbonate: lH NMR (400 MHz, CDCl3) o 7.26 (t, 2H, J = 8.0 
Hz), 6-96-6.87 (m, 5H), 6.59 (d, 2H, J = 8.4 Hz), 4.10 (br m, lH), 3.94 
(br m, IH), 3.84 (br m, IH), 3.56 (br s, IH), 3.45-3.20 (m, 4H), 2.78 
(br m, 2H), 1.55 (br s, 3H), 1.43 (s, 91-1). 
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EXAMPLE 134 

5 

(S.)-N-f 4-f2-f(2-hydroxy-3-phenoxypropyl)amino]ethyl]-phenyl]-4-
10 chlorobenzenesulfonamide 

To a solution of the BOC-protected aniline from Example 
133 (96 mg, 0.25 mmol) and pyridine.(50 µL, 0.6 mmol) in 5 mL of 
methylene chloride was added 4-chlorobenzenesulfonyl chloride (57 
mg, 0.27 mmoJ). The reaction mixture was stirred at room 

15 temperature under nitrogen atmosphere overnight. The red solution 
was concentrated under vacuum and the residue was purified by 
preparative thin Jayer chromatography on silica gel (eluant 2:3 ethyl 
acetate/hexanes) to give 133 mg (98%) of an off-white solid. This N
BOC sulfonamide (130 mg, 0.227 mmo]) was dissolved in 3 mL of 

20 methylene chloride and I mL of trifluoroacetic acid was added. After 
stirring at room temperature for 1 h, the so1ution was concentrated and 
the residue was purified by preparative thin layer chromatography on 
silica gel (eluant 10:90:1 methanol/methylene chloride/30% ammonium 
hydroxide) to give 130 mg (99%) of the title compound. 1 H NMR ( 400 

25 MHz, CD30D) 8 7.71 (d, 2H, J = 9Hz), 7.47 (d, 2H, J = 9Hz), 7.27 (t, 

2H, J = 9Hz), 7.16 (d, 2H, J = 8.SHz), 7.07 (d, 2H, J = 8.5Hz), 6.94 (dd, 
3H), 4.22 (m, IH), 3.99 (m , 2H), 3.21 (m, 3H), 2.94 (m, 2H). 

Following the procedures outlined for Examples 131-134, 
3 o the compounds listed in Table 3 were prepared. 
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TABLE 3 

5 

Example R Selected l H NMR (CD30D) Data 
10 135 Ph 7.72 (d, 2H, J = 7.1 Hz), 7.52 (t, 

lH, J = 7.3 Hz), 7.44 (t, 2H, J = 7.5 
Hz) 

136 4-fluorophenyl 7.75 (dd, 2H, J = 5.1, 8.9 Hz), 7.17 
(t, 2H, J = 8.8 Hz) 

15 
137 4-bromophenyl 7.62 (d, 21-I, J = 9.1 Hz), 7.59 (d, 

2H, J = 9.1 Hz) 

138 2,3-dihydrobenzo- 4.56 (t, 2H, J = 9Hz), 3.15 (t, 2H, 
furan-5-yl J = 9 Hz) 

20 
139 1-acetylindolin-5-yl 8.08 (d, lH, J = 8.7Hz), 7.52 (m, 

2H), 4.09 (t, 2H, J = 8.7Hz), 3.13 (t, 

2H, J = 8.7), 2.18 (s, 3H) 
140 benzothiophen-2-yl 7.87 (apparent t, 2H, J = 8.lHz), 

7.75 (s, lH), 7.42 (m. 2H) 

25 

30 

PT0_00001394 

Sawai Ex. 1007 
Page 300 of 495



WO 94118161 PCT /US94/00766 

5 

10 

15 

20 

25 

30 

- 64 -

EXAMPLE 141 

0 

0
0~ 

,,-::::. 
F 

(S)-2-f(4-Fluorophenoxy)methyl Joxirane 
The title compound was prepared from 4-fluorophenol in a 

manner analogous to that of Example I: NMR (400 MHz, CDCl3) 6.95 

(m, 2H), 6.84 (m, 2H), 4.17 (dd, I H, J = 3.0, 11.0 Hz), 3.88 (dd, I H, J 
= 5.7, 11.0 Hz), 3.33 (m, lH), 2.88 (m, lH), 2.73 (dd, lH, J::: 2.6, 5.0 
Hz). 

EXAMPLE 142 

OH 

00~~~ 0 I II 

F ,,-::::. N'ft'f0il ~ 
HO v 

!.S.)-N-[ 4-[2-[[3-( 4-fluorophenoxy )-2-hydroxypropyl]amino lethyl]
p hen y 11 benzenes u l fonami de 

In a manner analogous to that of Example 7, the title 
compound was prepared from the amine from Example 6 and the 
epoxide from Example 141: lH NMR (300 MHz, CD30D): 2.93 (m, 
2H), 3.1-3.28 (m, 4H), 3.96 (m, 2H), 4.2 (m, lH), 6.9-7.16 (m, 8H), 7.5 
(m, 3H), 7.74 (d, J = 7Hz, lH); FAB-MS mlz 445 (M + l). 

Following the procedures outlined for Examples 141-142, 
the compounds listed in Table 4 were prepared. 
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TABLE 4 

5 

Example R Selected lH NMR (CD30D) Data 
10 143 4-methylphenyl 2.33 (s, 3H) 

144 4-methoxypheny I 7.63 (d, 2H, J = 9.0 Hz), 3.79 (s, 
3H) 

145 4-nitrophenyl 8.29 (d, 2H, J = 9.0 Hz), 7.91 (d, 
2H, J = 9.0 Hz) 

15 
146 4-bromophenyl 7.62 (d, 2H, J = 9.1 Hz), 7.67 (d, 

2H, J = 9.1 Hz) 
147 4-iodophenyl 7.82 (d, 2H, J = 8.7 Hz), 7.43 (d, 

2H, J = 8.7 Hz) 

20 148 quinolin-3-yl 9.01 (d, IH, J = 2.3 Hz), 8.71 (d, 
IH, J = 2.0 Hz), 8.06 (d, IH, J = 8.4 
Hz), 8.02 (d, lH, J = 8.4 Hz), 7.91 
(apparent td, lH), 7.71 (apparent t, 
lH) 

25 149 1,3-benzodioxol-5-yl 7.27 (dd, lH, J = 7.2 Hz), 6.97 (d, 
lH, J = 7 Hz) 

30 
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EXAMPLE 150 

CS )-2-[ [ 3-Cyanophenox ylmethyllox irane 
The title compound was prepared from 3-cyanophenol in a 

manner analogous to that of Example' l: NMR (400 MHz, CDCL3) 3 

7.35 (t, lH), 7.24 (d, IH), 7.13 (m, 2H), 4.27 (dd, IH, J = 2.7, 11.lHz), 
3.89 (dd, lH, J = 6.0, 11.1 Hz), 3.33 (m, IH), 2.90 (t, IH), 2.75 (dd, 
lH, J = 2.6, 4.8Hz). 

EXAMPLE 151 

No~~~ 
y NH2 

CN 

(.S,)-N-[ 4-[2-[[2-Hydroxy-3-(3-cyanophenoxy )propy ]]amino ]ethy 1]
pheny 11 amine 

In a manner analogous to that of Example 7, the title 
compound was prepared from 2-(4-aminophenyl)ethylamine and the 
epoxide from Example 150: NMR (400 MHz, CD30D) o 7.44 (t, lH), 
7.27 (m, 3H), 6.97 (d, 2H, J = 8.5Hz), 6.67 (d, 2H, J = 8.4Hz), 4.04 (m, 
IH), 3.97 (m, 2H), 2.81 (m, 3H), 2.71 (m, 3H). 
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EXAMPLE 152 

0~o+su 
HO l 
O~N~ 

~NH 2 

(S.)-N-[2-14-(Aminophenyl)]ethyl]-2-hydroxy-3-(3-cyanophenoxy)
Dropylcarbamic acid I. 1-dimethylethyl ester 

In a manner analogous to that of Example 33, the title 
compound was prepared from the amine in the previous Example 151 
and di-tert-butyldicarbonate: NMR (400 MHz, CD30D) o 7.44 (t, IH), 
7.27 (m, 3H), 6.99 (d, 2H), 6.65 (d, 2H), 4.08 (m, IH), 3.92 (m, 2H), 
3.43 (m, 3H), 3.15 (m, IH), 2.70 (t, 2H), 1.42 (s, 9H). 

EXAMPLE 153 

·y. o:C~~ o I II 

~ N/fil6-.-:N CN H 0 

~' 
(S)-N-[4-[2-[[2-Hydroxy-3-(3-cyanophenoxy)propyl]amino]ethyl]
phenyl 1-3-guinolinesulfonamide 

ln a manner analogous to that of Example 134, the title 
compound was prepared from the amine from Example 152 and 3-
quinolinesulfonyl chloride from Example 34. The crude product 
treated with trifluoroacetic acid to remove Boe group: NMR (400 
MHz, CD30D) 8 9.01 (d, lH, J;:::: 2.2Hz), 8.69 (d, lH, J = 2.2Hz), 8.05 
(dd, 2H), 7.90 (t, 2H), 7.70 (t, IH), 7.42 (t, lH), 7.26 (m, 3H), 7.06 
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(dd, 4H, J =8 .6, 21.6 Hz), 4.03 (m, lH), 3.96 (m, 2H), 2.82 (m. 3H), 
2.73 (m, 3H). FAB-MS mlz 503 (M+I). 

3-Cyano-4-nitrophenol 

EXAMPLE 154 

NC~OH 

02N~ 

To a 0°C solution of 578 mg (2.28 mrnol) 5-phenyl
methoxy-2-nitrobenzonitrile, prepared according to the procedure of E. 
Elslager, et. al., J. Heterocyclic Chem. 1972, 9, 759-773, in 5 mL of 
dichloromethane at 0°C was added 2.6 mL (2.62 mmol, 1.15 equiv) of a 
1.0 M solution of boron tribromide in dichloromethane. After the 
reaction mixture was stirred for 3 h, it was diluted with ethyl acetate, 
washed sequentially with 1 N aqueous sodium hydrogen sulfate solution 
and saturated aqueous sodium chloride solution, dried over magnesium 
sulfate and concentrated to give 357 mg (96%) of the title compound 
which was used without further purification: 1 H NMR (400 MHz, 
CD30D) (5 8.17 (d, lH, J = 9.2 Hz), 7.03 (d, IH, J = 2.7 Hz), 6.92 (dd, 

lH, J = 2.7, 9.3 Hz). 

EXAMPLE 155 

(S)-2-[(3-Cyano-4-nitrophenyl)methyl-loxirane 

To a solution of 357 mg (2.18 mmol) of 3-cyano-4-
nitrophenol from Example 154 in 5 mL of DMF at 0°C was added 91.0 
mg (2.28 mmol) of sodium hydroxide as a 60% dispersion in oil. After 
the mixture was allowed to stir for 30 min, a solution of 513 mg (1.98 
mmol) of (2.S,)-glycidyl 3-nitrobcnzene sulfonate in 10 mL of DMF was 
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added via cannula. The reaction mixture was allowed to warm to room 
temperature and then heated at 55°C overnight. The reaction was 
cooJed, quenched by the addition of saturated aqueous ammonium 
chloride solution, and poured foto ethyl acetate. The organic phase was 
washed sequentially with two portions of water and one portion of 
saturated aqeous sodium chloride solution. The organic phase was dried 
over magnesium sulfate and concentrated. Purification by flash 
chromatography (silica, 40% ethyl acetate/hexanes) gave 287 mg (66%) 
of the title compound as a yellow solid: 1 H NMR (400 MHz, CDCl3) o 
8.29 (d, IH, J = 9.2 Hz), 7.36 (d, lH, J = 2.8 Hz), 7.25 (dd, 11-1, J = 2.8, 
9.2 Hz), 4.47 (dd, IH, J = 2.3, 11.3), 4.00 (dd, 1 H, J = 6.2, 11.4 Hz), 
3.37 (m, IH), 2.95 (t, IH, J = 4.3 Hz), 2.77 (dd, IH, J = 2.6, 4.7 Hz). 

EXAMPLE 156 

OH H 

NCOO~N~ 0 I . I II 
H N ~ ~ N/TID 2 

H 0 I 
~ 

(S.)-N-[4-[2-[[3-( 4-Amino-3-cyanophenoxy)-2-hydroxypropyl]arnino]
ethyllphenyllbenzenesulfonamide 

A solution of 75 mg (0.341 mmol) of the epoxide from 
Example 155 and 122 mg (0.443 mmol, 1.3 equiv) of amine from 
Example 6 were heated in methanol at reflux overnight. The mixture 
was concentrated. Purification by flash chromatography (silica, 5% 
methanol: dichloromethane) gave 48 mg (28%) of the resultant amino 
alcohol. This was dissoved in ethanol and treated with I 0% palladium 
on carbon under an atmosphere of hydrogen for 6 h. The reaction 
mixture was filtered and concentrated. Purification by flash 
chromatography (silica, 5% 10: 1 methanol: concentrated aqueous 
ammonium hydroxide in dichloromethane) gave 15 mg of the title 
compound: lHNMR (400 MHz, CDCl3) 8 7.71 (d, 2H, J = 7.2 Hz), 

7.53 (t, lH, J = 7.4 Hz), 7.44 (t, 2H, J = 7.6 Hz), 7.07 (d, 2H, J = 8.6 
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Hz), 7.01-6.98 (m, 3H), 6.90 (d, lH, J = 2.8 Hz), 6.77 (d, lH, J = 9.0 

Hz). 

(S.)-N-[4-f2-[[3-(4-Amino-3-cyanophenoxy)-2-hydroxypropyl]amino]
ethyll-phenyll-3-quinolinesulfonamide 

In a manner analogous to that of Example 156, the title 
compound was prepared from the epoxide from Example 155 and N-[4-
(2-aminoethyl)phenyl]-3-quinolinesulfonamide: lH NMR (400 MHz, 
CD30D) C5 9.01 (d, IH, J = 2.3 Hz), 8.69 (d, lH, J = 2.3 Hz), 8.06 (d, 

lH, J = 8.5 Hz), 8.02 (d, lH, J = 8.5 Hz), 7.90 (m, lH), 7.70 (m, IH), 
7.11 (d, 2H), 7.04 (d, 2H), 6.98 (dd, lH), 6.89 (d, lH, J = 3.0 Hz), 6.76 
(d, lH, J = 9.0 Hz), 3.98 (m, IH), 3.82 (d, 2H, J = 5.5 Hz), 2.91-2.71 
(m, 6H). 

EXAMPLE 158 

(S )-2-[ [3-(Hydroxymethyl)phenoxyl methylloxirane 
The title compound was prepared from 3-hydroxybenzyl 

alcohol in a manner analogous to that of Example 1: NMR ( 400 MHz, 
CDCL3) o 7.26 (m, lH), 6.94 (m, 2H), 6.82 (d, IH), 4.65 (s, 2H), 4.22 

(dd, IH, J = 3.2, 11.0 Hz), 3.95 (dd, lH, J = 5.6, 10.7 Hz), 3.33 (m, 
lH), 2.90 (t, IH), 2.75 (m, lH). 
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EXAMPLE 159 

HO 

LJO~~~ 
l~ V-NH, 

OH 

PCT !US94/007 66 

(.S.)-N-[ 4-[2-[[2-Hydroxy-3-[ (3-hydroxymethyl)phenoxy ]propyl]amino]
ethyllpheny llamine 

In a manner analogous to that of Example 7, the title 
compound was prepared from 2-(4-aminophenyl)ethylamine and the 
epoxide from Example 158 above: NMR (400MHz, CD30D) 3 7.22 (t, 
lH), 6.98 (d, 2H, J = 4.4Hz), 6.96 (d, 2H), 6.81 (d, lH), 6.67 (d, 2H, 
J = 4.4 Hz), 4.56 (s, 2H), 4.08 (m, lH), 3.92 (d, 2H, J = 5.4 Hz), 2.90 
(m, 3H), 2.71 (m, 3H). 

EXAMPLE 160 

O~O-t-Bu 
HO l 

LJO~N~ 
l_. NH2 

OH 

(.S.)-N-[2-[4-(Aminophenyl)]ethyl]-2-hydroxy-3-[(3-hydroxymethyl)
phenoxylpropylcarbamic acid l, 1-dimethylethyl ester 

In a manner analogous to that of Example 33, the title 
compound was prepared from the amine from Example 159 and di-tert
butyldicarbonate: NMR (400MHz, CD30D) 8 7.21 (t, lH), 7.09 (m, 

IH), 6.92 (m, 3H), 6.81 (m, lH), 6.66 (d, 2H), 4.57 (s, 2H), 4.07 (m, 
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IH), 3.89 (m, 2H), 3.43 (m, 2H), 3.20 (m, 2H), 2.69 (t, 2H), 1.40 (s, 

9H). 

EXAMPLE 161 

HO 
J H 

7
0~N~ 0 I II 

..-:? N/ril(jN 
H 0 I ..-:? 

OH ' ~ I 

(S.)-N-[ 4-[2-[[2-H ydrox y-3-f (3-hydrox ymethyl)phenoxy ]propy l]amino]
ethyl ]phenyl 1-3-guinoJinesulfonamide 

In a malll1er analogous to that of Example 134, the title 
compound was prepared from the amine from Example 160 and 3-
quinolinesulfonyl chloride from Example 34. The crude product was 
treated with trifluoroacetic acid to remove the Boe group: NMR (400 
MHz, CD30D) 8 9.01 (d, lH, J = 2.3Hz), 8.68 (d, lH, J = 2.3Hz), 8.04 
(dd, 2H), 7.91 (t, 2H), 7.69 (t, lH), 7.21 (t, IH), 7.06 (q, 4H), 6.91 
(mn, 2H), 6.79 (m, IH), 4.55 (s, 2H), 4.03 (m, lH), 3.91 (d, 2H, J = 
6.6Hz), 2.87 (m, 3H), 2.78 (m, 3H). FAB-MS mlz 508 (M+l). 

EXAMPLE 162 

0 

uo~ 
N 

(S)-2-(3-pyridyloxymethy))oxirane 
To a solution of 11.9 g (0.125 mol) of 3-hydroxypyridine 

in 50 mL of DMSO at 15°C was added 120 mL (0.12 mol) of a 1.0 M 
solution of sodium hexamethyldisilylazide in THF. After the reaction 
mixture was allowed to stir for 5 min, 25.9 g (0.10 mol) of (2,S_)
glycidyl 3-nitrobenzene sulfonate was added in one portion. The 
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mixture was cooled with a room temperature water bath for 30 min. It 
was then quenched by the addition of 250 mL of water and extracted 
with three portions of ethyl acetate. The combined aqueous extracts 
were washed sequentially with water and brine, dried over sodium 
sulfate, treated with granular charcoal, filtered and concentrated to give 
7.7 g (51 %) of an orange oil which was used without further 
purification. An analytical sample was prepared by flash 
chromatography (silica gel, 80% ethyl acetate/hexane): IH NMR (400 
MHz, CDCI3) 8 8.31 (m, IH), 8.21 (m, IH), 7.20-7.22 (m, 2H), 4.29 

(dd, IH, J = 1,6 Hz), 3.95 (m, IH), 3.34 (m, IH), 2.90 (t, IH, J = 3Hz), 
2.75 (m, IH). 

EXAMPLE 163 

OH B 

crO~N~ 
N N~ 

(~)-N-[2-[4-(nitrophenyl)]ethyl]-2-hydroxy-3-pyridinyloxypropyl

carbamic acid I, 1-dimethylethyl ester 
A solution of 34.6 g (0.224 mo!) of epoxide from Example 

162 in 300 mL of anhydrous methanol was treated with 38 mL (0.275 
mol) of triethylamine and 55.7 g (0.275 mol) of 4-nitrophenethylamine 
hydrochloride. The solution was heated at reflux for 10 h, then cooled 
to room temperature and concentrated. The resultant mixture was 
suspended in 500 mL of dichloromethane and treated with 115 g of di
tert-butyldicarbonate in three portions (90 g, 15 g, 10 g) over 4 h. The 
reaction mixture was stirred overnight. Dilute brine was added and the 
mixture was extracted three times with dichloromethane. The combined 
organic extracts were dried over sodium sulfate and concentrated. 
Purification by flash chromatography (silica gel, 50%, 75%, 100% 
ethyl acetate/hexane) gave 38.0 g of the title compound: lH NMR (400 
MHz, CD30D) 8 8.23 (d, lH, J = 4Hz), 8.12 (dd, lH, J = 2.4Hz), 

7.7l(d, 2H, J = 8Hz), 7.52 (m, IH), 7.40-7.48 (m, 3H), 7.35 (m, IH), 
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7.09 (d, 21-1, J = IOHz), 7.00 (d, 2H, J = IOHz), 3.95-4.08 (m, 3H), 2.69-

2.90 (m, 6H). 

EXAMPLE 164 

(fil-N-[2-[ 4-(Aminophenyl) ]ethyl ]-2-hydroxy-3-l (pyridin-3-y I )oxy ]
propylcarbamic acid 1. 1-dimethylethyl ester 

A 37 .8-g (0.09 mol) portion of the nitro compound from 
Example 163 was dissolved in 300 mL of ethyl acetate and 
hydrogenated over 7.1 g of 20 % palladium hydroxide on carbon 
overnight. The mixture was filtered and concentrated to give the title 
compound, which was used without further purification. 

EXAMPLE 165 

OH H 

UO~N~ O I II 
N ,,9 N/TI~ 

H 0 v 
(S.)-N-[ 4-[2-[[2-hydroxy-3-(3-pyri dyloxy)propyl]amino ]ethyl]
phenyllbenzenesulfonami de 

In a manner analogous to that of Example 7, the title 
compound was prepared from the epoxide from Example 162 and N-[4-

30 (2-aminoethyl)phenyl]benzenesulfonamide (Example 6). Purification by 
preparative thin layer chromatography on silica gel (eluant 90:10:2 
methylen chloride/methanol/30% ammonium hydroxide) gave the title 
compound. lH NMR (400 MHz, CD30D) o 8.23 (d, lH, J = 4Hz), 8.12 

(dd, IH, J = 2.4Hz), 7.71(d, 2H, J = 8Hz), 7.52 (m, lH), 7.40-7.48 (m, 
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3H), 7.35 (m, IH), 7.09 (d, 2H, J = JOHz), 7.00 (d, 2H, .J = IOHz), 3.95-
4.08 (m, 3H), 2.69-2.90 (m, 6H). 

EXAMPLE 166 

(S.)-N-[ 4-[2-[ [2-hydroxy-3-(3-pyridy loxy )propyl]amino]ethyl]-phenyl]-
3-g ui no I inesu 1 fonamide 

To a solution of the aniline (1.0 g, 2.60 mmol) from 
15 Example 164 and pyridine (0.21 mL, 2.60 mmol) in 15 mL of 

methylene chloride was added 3-quinolinesulfonyl chloride (590 mg, 
2.60 mmol) from Example 34. The pink solution was stirred at room 
temperature for 1.5 h and was concentrated under reduced pressure. 
The residue was dissolved in 20 mL of methanol, and approximately 8 

20 mL of a 6N HCI was added. After wanning at reflux for 18 h, the 
cooled solution was concentrated in vacuo, and the residue was dissolved 
in 10 mL of 10% methanolic ammonium hydroxide. After removal of 
solvent in vacuo, the residue was applied directly to a silica gel column. 
Elution with 9:1 CH2CI2:IO% methanolic NH40H afforded 0.84 g (l.78 

25 mmol, 68% yield) of the title compound as an yellow solid. NMR (400 
MHz, CD30D) 9.01 (d, IH, J = 2.2 Hz), 8.75 (d, 11-1, J = 2.2 Hz), 8.22 

(d, lH, .J = 2.9 Hz), 8.12 (dd, IH, J = 1.3, 4.7 Hz), 8.07 (d, lH, J = 8.6 
Hz), 8.04 (d, lH, J = 8.6 Hz), 7.93 (apparent t, lH), 7.72 (apparent t, 
lH), 7.41 (m, lH), 7.35 (dd, lH, J = 4.7, 7.5 Hz). FAB MS mlz 479 (M 

30 + I). 
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EXAMPLE 167 

OH 

5 Uo~~~ o 
I 11 

N ,,,::::. w-"ftu 
H 0 I 

,,,::::. NHCOPh 

(.S.)-N-[ 4-[2-[[2-hydroxy-3-(3-pyridyloxy)propyl]amino ]ethy !]-phenyl l-
1 o 4-benzami do benzenesul fonami de 

To a solution of 1.00 g (2.58 mmol) of Boe aniline 
derivative from Example I 64 and 0.25 mL (3.10 mmol, 1.2 equiv) of 
pyridine in dichloromethane at 0°C was added a solution of 572 mg 
(2.58 mmol) of 4-nitrobenzenesulfonyl chloride in 25 mL of 

15 dichloromethane via cannula. The reaction mixture was allowed to stir 
at 0°C for 1.5 h, then concentrated. Purification by flash 
chromatography (silica gel, ethyl acetate) gave 1.22 g (84%) of the 
resultant nitrobenzene sulfonamide. An 820-mg portion was dissolved 
in 15 mL of ethy I acetate and stirred over 20% palladium hydroxide on 

2 o carbon under an atmosphere of hydrogen overnight. The reaction 
mixture was then filtered and concentrated. Purification by flash 
chromatography (silica, ethyl acetate) gave 636 mg (80%) of the 
corresponding 4-aminosulfonamide. A 203-mg (0.374 mrnol) portion 
was dissolved in 4 mL of dichloromethane and treated with 36 mg 

25 (0.036 mL, 0.45 mmol) of pyridine and 58 mg (0.048 mL, 0.41 mmol) 
of benzoyl chloride. The reaction mixture was allowed to stir at 0°C 
for 45 min, and then 4 mL of trifluoroacetic acid was added. After 30 
min, the reaction was concentrated. Purification by flash 
chromatography (silica, 7 .5 % 10: I methanol: concentrated aqueous 

30 ammonium hydroxide in dichloromethane) gave 144 mg (70%) of the 
title compound: lH NMR (400 MHz, CD30D) o 8.21 (d, IH, J = 2.9 
Hz), 8.11 (dd, IH, J = 1.3, 4.6 Hz), 7.90 (d, 2H, J = 7.0 Hz), 7.82 (d, 
2H, J = 8.9 Hz), 7.69 (d, 2H, J = 8.9 Hz), 7.58 (t, IH, J = 7.4 Hz), 7.49 
(t, 2H, J = 7.4 Hz), 7.40 (ddd, lH, J = 1.3, 2.9, 8.5 Hz), 7.34 (dd, IH, J 
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= 4.5, 8.9 Hz), 7.10 (d, 2H, J = 8.5 Hz), 7.02 (d, 2H, J = 8.5 Hz), 4.06-
3.95 (m, 3H), 2.86-2.69 (m, 6H). 

Following the procedures outlined for Examples 162-167, 
the compounds listed in Tables 5 and 6 were prepared. 

TABLE 5 

OH 

Uo~~~ o I II 

N ,d- w"ftD H I -R 0 ,& 

Example R Selected lH NMR (CD30D) Data 

168 4-Br 7.60 (s, 4H) 

169 4-I 7.81 (d, 2H, J = 8.6 Hz), 7.44 (d, 
2H, J = 8.6 Hz) 

170 4-N02 8.27 (d, 2H, J = 7.0 Hz), 7.93 (d, 
2H, J = 6.8 Hz) 

171 4-NH2 7.38 (d, 2H, J = 8.7 Hz), 6.56 (d, 
IH, J = 8.7 Hz) 

172 4-NHCOMe 7.65 (d, 2H, J = 9.2 Hz), 7.62 (d, 
2H, J = 9.2 Hz), 2.10 (s, 3H) 

173 4-NHC02Et 4.16 (q, 2H, J = 7.1 Hz), 1.27 (t, 
3H, J = 7.1 Hz) 

174 4-NHC02CHMe2 4.08-3.96 (m, 4H), 1.26 (d, 6H, J = 
6.2 Hz) 

175 3-NHCO(CH2)4C02Me 3.63 (s, 3H), 2.33-2.40 (m, 4H), 
1.60-1 .73 (m, 4H) 

176 4-NHCO(CH2)4C02Me 3.63 (s, 3H), 2.77 (q, 2H, J = 6.5 
Hz), 2.36 (m, 2H), 1.66 (m, 4H) 
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177 4-Propyl 7.61 (d, 2H, J = 8.4 Hz), 7.26 (d, 

2H, J = 8.5 Hz), 2.60 (t, 2H, J = 7.7 
Hz), 1.60 (hex, 2H, J = 7.5 Hz), 

5 . 0.89 (t, 3H, J = 7.4 Hz) 

178 4-0H 7.54 (d, 2H, J = 8.9 Hz), 6.76 (d, 
2H, J = 8.9 Hz) 

179 4-0Me 7.64 (d, 2H, J = 9.0 Hz), 6.95 (d, 
2H, J = 9.0 Hz), 3.80 (s, 3H) 

10 
TABLE 6 

15 

OH H 

crO~N~ 0 I II 
N · # N,...ft'R 

H 0 

Example IR. I Selected lH NMR (CD30D) Data . 

20 
180 CH2CH2Ph 7.25-7.15 (m, 7H), 3.26 (m, 2H), 

3.03 (m, 2H) 

181 2-methylthio- 8.10 (d, lH, J = 2.1 Hz), 7.94 (d, 
benzothiazol-5-yl lH, J = 8.1 Hz), 7.65 (dd, lH, J = 

2.1, 8.1 Hz), 2.81 (s, 3H) 

25 182 1-acetylindolin-5-yl 8.09 (d, lH), 7.53 (m, 2H), 4.13 (t, 

2H, J = 8.8Hz), 3.17 (t, 2H, J = 
8.7Hz), 2.20 (s, 3H) 

183 benzofuran-2-y 1 7.62 (d, lH, J = 7.6Hz), 7.50 (d, 
lH, J = 8.0 Hz), 7.38 (m, lH), 7.24 

30 (m, 2H) 
184 ' benzothiophen-2-y I 7.88 (apparent t, 2H, J = 8.0Hz), 

7.73 (s, IH), 7.39 (m, 2H) 
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EXAMPLE 185 

CS)-2-[ I I 2-( 4-nitrobenzenazo )-5-pyridinyl !oxylmethyl] oxirane 
The title compound was prepared from 5-hydroxy-2-(4-

nitrobenzcnazo )pyridine (J. A. Moore and F. J. Marascia, J. Amer. 

Chem. Soc., .8..L 6049-6056 (1959)) in a manner analogous to that of 
Example 1: lH NMR (400 MHz, CDCI3) & 8.45 (s, lH), 8.37 (d, 2H, J 
= 9.0 Hz), 8.11 (d, 2H, J = 9.0 Hz), 7.94 (d, IH, J = 8.6 Hz), 7.45 (dd, 
lH, J = 2.9, 8.8 Hz), 4.46 (dd, lH, J = 2.5, 11 Hz), 4.06 (dd, lH, J = 
6.0, 11 Hz), 3.41 (m, lH), 2.96 (t, lH, J = 4.4 Hz), 2.80 (dd, lH, J = 
2.6, 4.6 Hz). 

EXAMPLE 186 

.lli)-N-[ 4-[2-[[2-hydroxy-3-[[2-(4-nitrobenzenazo )-5-pyridinyl]oxy ]
propyllaminolethyllphenyll-2-naphthalenesulfonamide 

The Cbz amine from Example 13 was deprotected as 
described in Example 6. In a manner analogous to that of Example 7, 
the title compound was prepared from the resultant amine and the 
epoxide from Example 185: lH NMR (400 MHz, CD30D) o 8.43 (d, 

21-I, J = 9.0 Hz), 8.38 (d, lH, J = 2.9 Hz), 8.28 (d, lH, J = 1.8 Hz), 8.13 
(d, 21-I, J = 9.0 Hz), 7.98 (d, IH, J = 9.0 Hz), 7.93-7.88 (m, 3H), 7.72 
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(dd, lH, J = 1.8, 8.7 Hz), 7.63-7.54 (m, 3H), 7.07 (d, 2H, J = 8.7 Hz), 
7.03 (d, 2H, J = 8.7 Hz), 4.16-4.06 (m, 3H), 2.88-2.71 (m, 6H); FAB 
MS mlz 627 (M + 1). 

EXAMPLE 187 

f.S.)-N-[ 4-f2-[[3-f (2-amino-5-pyridinyl)oxy 1-2-hydroxypropyllamino ]
ethyllphenyll-2-naphthalenesu lfonamide 

A solution of 31.1 mg (0.0496 mmol) of the benzenazo 
derivative from Example 186 in 2 mL of acetic acid and 2 mL of 
methanol was stirred over 20% palladium hydroxide on carbon under 
an atmosphere of hydrogen for I h. It was then filtered and 
concentrated. Purification by flash chromatography (silica gel, 10% 
I 0: I methanol:concentrated ammonium hydroxide in dichloromethane) 
gave 19.0 mg (78%) of the title compound: lH NMR (400 MHz, 
CD30D) o 8.27 (d, lH, J = 1.8 Hz), 7.93-7.87 (m, 3H), 7.72 (dd, IH, J 
= 1.8, 8.7 Hz), 7.62-7.54 (m, 3H), 7.17 (dd, IH, J = 3.0, 9.0 Hz), 7.06-
7.01 (overlapping d, 4H), 6.55 (d, IH, J = 9.2 Hz), 3.95 (m, IH), 3.86-
3.79 (overlapping dd, 2H), 2.82-2.63 (m, 6H); FAB MS m!z 493 
(M +I). 

EXAMPLE 188 

~OH 

Jl .. J 
AcNH N 

2-Acetamido-5-hydroxypyridine 
A mixture of 1.72 g (10.4 mmol) of 2-acetamido-5-

methoxypyridine, prepared according to the procedure of J. 
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Lombardino, J. Med. Chem. 1981, 24, 39-42, and 2.54 g (51.8 mmol) 
of sodium cyanide in I 0 mL of DMSO was heated at I 65°C under 
nitrogen for 48 h. The mixture was concentrated under vacuum to 

remove the DMSO. Purification by flash chromatography (silica. crude 
product transferred to column in methanol, then diluted with 
dichloromethane and eluted with l 0% I 0: 1 methanol:concentrated 
aqueous ammonium hydroxide in dichloromethane) gave 0.881 g (56%) 
of the title compound as a brown solid: IH NMR (400 MHz, CD30D) o 
7.84-7.81 (overlapping d, 2H), 7.19 (dd, IH, J = 2.9, 8.9 Hz), 2.12 (s, 
3H). 

EXAMPLE 189 

0 
~o~ 

Jl .. J 
AcNH N 

CS)-2-[(2-Acetamidopyridin-5-yllmethyl!oxirane 
To a solution of 842 mg (5.53 mmol) of 2-acetamido-5-

hydroxypyridine from Example 188 in 15 mL of DMF at 0°C was 
added 221 mg (5.53 mmol) of sodium hydroxide as a 60% dispersion in 
oil. After the mixture was allowed to stir for 30 min, 1.58 g (6.09 
mmol, I.I equiv) of (2.S.)-glycidyl 3-nitrobenzene sulfonate was added. 
The reaction mixture was stirred at room temperature for 4 h, then 
partitioned between 400 mL of ethyl acetate and I 00 mL of saturated 
aqeous sodium chloride solution. The aqueous layer was washed with 
100 mL of ethyl acetate. The combined organic phases were dried over 
magnesium sulfate and concentrated under high vacuum to remove 
DMF. Purification by flash chromatography (silica, 80% ethyl 
acetate/hexane) gave 716 mg (62%) of the title compound as a 
crystalline solid: lH NMR (400 MHz, CDCl3) o 8.l 1 (d, IH, J = 9.1 

Hz), 7.98 (br s, lH), 7.95 (d, lH, J = 2.9 Hz), 4.26 (dd, lH, J = 2.9, 
11.0 Hz), 3.92 (d, IH, J = 5.8, 11.0 Hz), 3.33 (m, I H), 2.90 (t, 1 H, J = 
4.5 Hz), 2.74 (dd, IH, J = 2.6, 4.8 Hz), 2.16 (s, 3H). 
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EXAMPLE 190 

OH B 
' oc 

nO~N~ I . 
AcNH N ..,,:::. NH2 

(S)-N-[2-[4-(Aminophenyl)]ethyl]-2-hydroxy-3-f(2-acetamidopyridin-5-
yl)oxylpropylcarbamic acid I. 1-dimethylethyl ester 

In a manner analogous to that of Examples 163 and 164, 
the title compound was prepared from the epoxide from Example 189: 
lH NMR (400 MHz, CD30D) 8 7.93-8.02 (m, 2H), 7.38 (d, lH, J = 
8Hz), 6.89-6.98 (m, 2H), 6.66 (d, 2H, 10 Hz), 4.06 (m, 1 H), 3.89-4.00 
(m, 2H), 3.38-3.50 (m, 3H), 3.14 (m, IH), 2.70 (t, 2H,J = 8Hz), 2.13 (s, 
3H), 1.41 (s, 9H). 

EXAMPLE 191 

OH 

no~~~ o I II 

HN N ..,,:::. N/~u 2 
H 0 I ..,,:::. 

CHMe2 

(S)-N-[ 4-[2-[ [3-[ (2-amino-5-pyridiny l)oxy ]-2-hydroxypropyl]amino ]
ethyl ]-phenyl 1-4-is opropylbenzenesulfonamide 

To a solution of the BOC-protected aniline from Example 
190 (1.16 g, 2.6 mmol) and pyridine (300 µL, 3.64 mmol, 1.4 eq) in 45 
mL of methylene chloride was added 4-isopropylbenzenesulfonyl 
chloride (577 mg, 2.6 mmol). The reaction mixture was stirred at 
room temperature under nitrogen atmosphere overnight. The pink 
solution was poured into brine (20 mL) and the organics were extacted 
with methylene chloride. The solution was washed with saturated 
ammonium chloride solution, water and brine and then dried over 
anhydrous magnesim sulfate. The solution was filtered and 
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concentrated under vacuum. Purification by flash column 
chromatography (silica gel, ethyl acetate) gave 1.54 g (94.5%) of the 
corresponding N-acetyl derivative: lH NMR (400 MHz, CD30D) 8 
7.94-8.00 (m, 2H), 7.60-7.67 (m, 2H), 7,37 (d, lH, J = JO Hz), 7.31 (d, 
2H, J = 10 Hz), 6.98-7.08 (m, 4H), 4.06 (m, lH), 3.89-4.00 (m, 2H), 
3.35-3.50 (m, 3H), 3.11 (m, I H), 2.91 (m, IH), 2.76 (t, 2H, J = 8 Hz), 
2.13 (s, 3H), 1.38 (d, 9H), l.20 (d, 6H, J = 8 Hz). 

A solution of the N-acetyl derivative (1.54 g, 2.46 mmol) 
in 30 mL of methanol with 20 mL of 2 N hydrochloric acid was 
refluxed at 90°C for 20 h. The solvent was stripped under vacuum and 
the residue was purified by flash column chromatography (silica gel, 
90:10:1 methylene chloride/methanol /30% ammonium hydroxide) to 
give 970 mg (8 3 % ) of the titled compound. 1 H NMR ( 400 MHz, 
CD30D) o 7.64 (d, 2H, J = 8 Hz), 7.60 (d, lH, J = 2 Hz), 7.32 (d, 2H, J 

= 8 Hz), 7.19 (dd, IH, J = 2,10 Hz), 7.08 (d, 2H, .T = 8 Hz), 7.00 (d, 2H, 
J = 8 Hz), 6.56-(d, lH, J = 10 Hz), 3.98 (m, IH), 3.81-3.89 (rn, 2H), 
2.92 (hept, lH, J = 8 Hz), 2.65-2.86 (m, 6H), 1.21 (d, 6H, J = 8 
Hz).FAB-MS mle 485 (M+l). 

Following procedures outlined for Examples 185-191, the 
compounds listed in Table 7 were prepared. 

TABLE 7 

OH H 

I I II -uO~N~ O 
~ .6- /s 

H N N N ll'R 
2 H o 

Example IR 
192 4-bromophenyl 

193 4-iodophenyl 

I Selected lH NMR (CD30D) Data 

7.61 (d, 2H, J = 9.3 Hz), 7.59 (d, 
2H, J = 9.3 Hz) 
7.83 (d, 2H, J = 8.6 Hz), 7.43 (d, 
2H, J = 8.6 Hz) 
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194 3 ,4-dichloropheny I 7.61-7.58 (m, 3H) 

195 4-methoxyphenyl 7.64 (d, 2H, J = 8.9 Hz). 6.94 (d, 
2H, J = 8.9 Hz), 3.80 (s. 3H) 

5 196 4-aminophenyl 7.38 (d, 2H, J = 8.9 Hz). 6.56 (d, 
2H, J = 8.8 Hz) 

197 4-phenylphenyl 7.78 (d, 2H, J = 8.6 Hz), 7.69 (d, 
2H, J = 8.6 Hz), 7 .62-7.59 (m, 3H), 
7.43 (t, 2H, J = 7.4 Hz), 7.37 (t, lH, 

10 J = 7.2 Hz) 
198 4-CH2CH2Ph 7.26-7.14 (m, 8H), 3.27 (m, 2H), 

3.03 (m, 2H) 
199 naphth-1-yl 8.72 (d, I H, J = 8.7 Hz), 8.14 (d, 

IH, J = 7.3 Hz), 8.06 (d, lH, J = 8.3 
15 Hz), 7.95 (d, IH, J = 8.7 Hz), 7.67 

(dt, IH, J = 1.5, 8.6 Hz), 7.61-7.57 
(m, 2H), 7.47 (t, IH, J = 7.8 Hz) 

200 6-methoxynaphth-2-yl 8.20 (d, IH, J = 1.8 Hz), 7.83 (d, 
IH, J = 5.4 Hz), 7 .81 (d, lH, J = 5.4 

20 Hz), 7.68 (dd, IH, J =I.I, 8.8 Hz), 
7.60 (d, lH, J = 2.6 Hz), 7.18 (m, 
lH), 3.91 (s, 3H) 

201 quinolin-3-yl 9.01 (d, IH, J = 2.2 Hz), 8.74 (d, 
IH, J = 2.2 Hz), 8.06 (m, 2H), 7.95 

25 (apparent dt, IH), 7.73 (apparent t, 
IH) 

202 l ,3-benzodioxol-5-y I 7.77 (dd, lH, J = 10.5, 3.5 Hz), 7J 
(dd, IH, J = 9.5, 2 Hz), 7.14 (d, IH, 
J = 2 Hz), 6.03 (s, 2H) 

30 203 l ,4-benzodioxan-6-yl 7.54 (s, IH), 7.49 (d, lH. J = 8 Hz), 
4.25 (m, SH) 

204 2-methylthio- 8.09 (s, IH), 7.86 (d, IR J = 8.0 
benzothiazol-5-yl Hz), 7.63 (d, IH, J = 8.0 Hz), 2.73 

(s, 3H) 
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205 benzothiophen-2-yl 7 .83 (t, 2H, J == 7 .2), 7 .71 (s, HI), 
7.40 (m, 2H) 

206 l,2-benzisoxazol-5-yl 7.82-7.78 (m, 3H) 

EXAMPLE 207 

o I GINO~ 
Me)lN # 

H 
Cl 

CS )-2-[( 4-acetami do-3 ,5-dich lorophenoxy)methyl l oxirane 
4-Acetamido-3,5-dichlorobenzenediazonium tetrafluoro

borate was converted to the corresponding phenol according to the 
procedure of T. Cohen, et. al., J. Org. Chem., 42, 2053-2058 (1977). 
Thus, 22 g (94 mmol) of copper (II) nitrate was dissolved in 100 mL of 
water and 300 mg (0.94 mmol) of 4-acetamido-3,5-dichlorobenzene
diazonium tetrafluoroborate was added. Copper (I) oxide (405 mg, 2.8 
mmol) was added. The mixture was stirred for 35 min, then filtered 
through Celite, diluted with I N aqueous sodium bisulfate, and extracted 
with 4 portions of dichloromethane and 8 portions of ethyl acetate. The 
combined organic phases were dried over magnesium sulfate and 
concentrated. Purification by flash chromatography (silica, 50% ethyl 
acetate/hexanes) gave 72 mg (35%) of 4-acetamido-3,5-dichlorophenol. 
This compound was converted to the title compound in a manner 
analogous to that of Example 1: I H NMR (400 MHz, CDCl3) 8 6.97 (s, 
2H), 4.21 (dd, lH), 3.86 (dd, lH), 3.32 (m, lH), 2.91 (t, IH), 2.73 (dd, 
I H), 2.20 (s, 3H). 
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EXAMPLE 208 

{S_)-N-14-f2-[f2-hydroxy-3-(4-acetamido-3,5-dichlorophenoxy)propyl]
amino]ethyllphenyl·l-2-naphthalenesulfonamide 

The Cbz amine from Example 13 was deprotected as 
described in Example 6. In a manner analogous to that of Example 7, 
the title compound was prepared from the resultant amine and the 
epoxide from Example 207: IH NMR (400 MHz, CD30D) o 8.28 (d, 
lH, J = 1.7 Hz), 7.95-7.90 (m, 3H), 7.72 (dd, IH, J = 1.9, 8.7 Hz), 7.63-
7.57 (m, 2H), 7.09-7.02 (m, 6H), 4.02 (m, IH), 3.97-3.88 (overlapping 
dd, 2H), 2.89-2.72 (m, 6H), 2.15 (s, 3H). 

EXAMPLE 209 

OH H 

Cl~O~N~ O I I II 
H2N # ~ N/TI~ 

Cl H 0 Gv 
.{S)-N-[4-[2-[[2-hydroxy-3-(4-amino-3,5-dichlorophenoxy)propyl]
aminolethyllphenyll-2-naphthalenesulfonamide 

A solution of 28 mg (0.016 mmol) of the acetamide from 
Example 208 in 5 mL of methanol and 0.24 mL of 2N aqueous 

30 hydrochloric acid was heated at reflux for 3 days. It was then cooled 
and conc;;entrated. Purification by HPLC (ODS-3, l: I methanol:O.l % 
aqueous trifluoroacetic acid) gave 6.7 mg (13%) the title compound as 
its bis trifluoracetate salt: lH NMR (400 MHz, CD30D) 8 8.31 (d, IH, 

J = 1.5 Hz), 7.96-7.90 (m, 3H), 7.75 (dd, IH, J = 1.9, 8.7 Hz), 7.65-
7.57 (m, 2H), 7.11 (s, 4H), 6.89 (s, 2H), 4.12 (m, lH), 3.89 (dd, IH, J = 
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5.0, 9.9 Hz), 3.85 (dd, IH, J = 5.3, 9.9 Hz), 3.23-3.11 (m, 4 HO, 2.90-
2.86 (m, 2H). 

EXAMPLE 210 

Io N-14-(3-aminopropyl )phenyllbenzenesulfonamide 
A mixture of 0.5g (2.17 mmol) 4-nitrophenethyl bromide 

and 0.134g (2.71 mmol) of sodium cyanide in dry DMSO was stirred at 
room temperature for 2 h. The resulting reaction mixture was diluted 
with water (50 mL) and extracted with methylene chloride twice. The 

15 combined organic layers were washed with water, brine, dried over 
magnesium sulfate and concentrated. The product was isolated by 
column chromatography on silica gel (15% ethyl acetate/85% Hexanes) 
to give 0.32 g (84 % ) of the 4-nitrophenethyl nitrile. 

A 0.3 g-portion (1.7 mmol) of nitro compound in methanol 
20 was hydrogenated in the presence of 300 mg of 10% Pd/C until 

hydrogen uptake ceased. The reaction mixture was filtered and the 
solvent evaporated from the filtrate. The resultant amine (clean by I H 
NMR) was directly used in the next step without any purification. 

To a stirred solution of 0.23 g (1.57 mmol) of the resultant 
25 amine in methylene chloride (10 mL) at room temperature was added 

0.417 g (2.35 mmol) of benzenesulfonyl choride, followed by 0.25 g 
(3.14 mmol) of pyridine. After 6 h, the reaction mixture was 
concentrated and purified on silica (2% methanol/ 98 methylene 
chloride) to yield 0.32 g of the sulfonamide nitrile. 

30 To a stirred mixture of 0.318 g (1.1 mmol) of sulfonamide 
nitrile and 0.53 g ( 2.22 mmol) of cobalt (II) chloride hexahydrate in 
methanol (10 mL) was added at room temperature in portions 0.42 g 
(11 mmol) of sodium borohydride (exothermic). The resulting reaction 
mixture (black) was stirred at room temperature for 5 h and acidified 
with 3N hydrochloric acid until the solution become clear. The reaction 
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mixture was concentrated and purified on silica (5% methanol/95 

methylene chloride) to give 0.2 g of the amine. I H NMR (400 MHz, 
CD30D) 7.73 (dd, 2H), 7.54 m,l H), 7.45 (m, 2H), 7.06-7.00 (AA', 

BB', 4H). 

EXAMPLE 211 

(.S)-N-[4-[2-[[2-hydroxy-3-( 4-hydroxyphenoxy )propyl ]amino ]propy l]
phenyll benzenesu lfonami de 

Following the procedures outlined in Examples 7 and 12 
the title compound is prepared from the amine from Example 210 and 
the epoxide from Example 2. 

EXAMPLE 212 

Cl~0'0 
~N02 

25 4-Nitrophenyl 2-chloroethyl ether 
A solution of 1.611 g of 4-nitro sodium phenoxide (10 

mmol), 2.15g (1.25 mL, 15.0 mmol) of 1-bromo-2-chloroethane, and 
4.15 g (30.0 mmol) of potassium carbonate in 60 mL of methylethyl 
ketone was refluxed in an oil bath overnight under nitrogen atmosphere. 

3 o The reaction was cooled and the solid was filtered off. The filterate was 
evaporated under vacuum and the residue was purified by flash column 
chromatography (silica gel, eluant 2:1 hexanes/ethyl acetate) to give 
1.35 g (67%) of the title compound: lH NMR (200 MHz, CDCI3) 8 8.18 

(d, 2H, J=9Hz), 6.95 (d, 2H, .l=9Hz), 4.29 (t, 2H, 1=6Hz), 3.82 (t, 2H, 
1=6Hz). 
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EXAMPLE 213 

4-nitrophenyl 2-azidoethyl ether 
A solution of 1.12 g (5.55 mmol) of 4-nitro 2-chloroethyl 

1 o ether (Example 212) and lithium azide (544 mg, 11. l mmol) in 3 mL of 
DMF was heated at 60°C in an oil bath overnight under nitrogen 
atmosphere. The reaction was poured into water and extracted with 
ethyl acetate. The organics were washed with water and brine and dried 
over anhydrous magnesium sulfate and concentrated to give I .12 g 

15 (97%) of the product: lH NMR (200 MHz, CDCJ3) o 8.18 (d, 2H, 
J=9Hz), 6.96 (d, 2H, J=9Hz), 4.21 (t, 2H, J=5Hz), 3.63 (t, 2H, J=5Hz). 

20 

25 

30 

EXAMPLE 214 

4-Nitrophenyl 2-aminoethyl ether 
A solution of 4-nitro 2-aminoethyl ether (610 mg, 2.93 

mmol) from Example 213 in 10 mL of THF/water (9:1) was treated 
with triphenylphosphine (768 mg, 3.0 mmol) at ambient temperature. 
After stirring for 3 h, the solvent was removed under vacuum and the 
residue was purified by flash column chromatography on silica gel 
(eluant 1:9 methanol/methylene chloride) to give 480 mg (95%) of the 
title compound: l H NMR (200 MHz, CD30D) () 8.18 (d, 2H, 1=9Hz), 
6.96 (d, 2H, 1=9Hz), 4.13 (t, 2H, J=5.5Hz), 3.27 (t, 2H, J~5.5Hz). 
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EXAMPLE 215 

2-( 4-Nitrophenoxy)ethylcarbamic acid I. 1-dimethylethyl ester 
A solution of 480 mg (2.79 mmol) of amine from Example 

214 in 20 mL of methylene chloride was treated with 610 mg (2.80 
mmol) of di-tert-butyl dicarbonate. After stirring at room temperature 
for 40 min., the reaction mixture was concentrated and the resulting 
yellow solid was used for the next step without further purification: I H 
NMR (200 MHz, CDCl3) 8 8.15 (d, 2H, 1=9Hz), 6.90 (d, 2H, 1=9Hz), 
4.94 (bs, IH, N-H), 4.05 (bt, 2H, 1=5.0Hz), 3.50 (q, 2H, J=5.0Hz). 

EXAMPLE 216 

2-( 4-Aminophenoxy)ethylcarbamic acid I, 1-dimethylethyl ester 
A solution of 775 mg (2.75 mmol) of nitro compound from 

Example 215 in 20 mL of methanol with 10% palladium on carbon (150 
mg) was introduced hydrogen via balloon at room temperature for 4 h. 
The catalyst was filtered off through Celite, and the filterate was 
concentrated under vacuum to give 690 mg of the title compound: 1 H 
NMR (200 MHz, CDCl3) 8 6.69 (d, 2H, 1=8Hz), 6.58 (d, 2H, 1=8Hz), 
4.94 (bs, lH, N-H), 3.89 (bt, 2H, J=5.0Hz), 3.40 (q, 2H, 1=5.0Hz), 1.40 
(s, 9H). 
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EXAMPLE 217 

N-[ 4-[2-[[ (1, 1-dimethy lethoxy )carbonyl]amino ]ethoxy]phenyljbenzene
sul fonamide 

To a solution of 314 mg(l.246 mmole) oft-BOC amine 
10 from Example 216 in IO mL of methylene chloride was added pyridine 

(147 mg, 1.869 mmol, 1.5 eq) followed by benzenesulfonyl chloride 
(242 mg, 1.370 mmol, 1.1 eq) at room temperature. The reaction 
mixture was stirred at room temperature overnight and then 
partitioned between water and chloroform. The organic layer was 

15 separated and washed with 1 N hydrochloric acid, water and brine and 
then dried over anhydrous sodium sulfate. The solution was filtered, 
concentrated and the residµe was purified by flash column 
chromatography (eluant 2: l hexanes/ethyl acetate) to give 248 mg 
(51 %) of the product: lH NMR (200 MHz, CDCl3) 8 8.01 (d, lH, 

20 J=8Hz), 7.67 (d, 2H, 1=8Hz), 6.92 (d, 2H, J=9Hz), 6.72 (s, lH, N-H), 
6.70 (d, 2H, 1=9Hz), 4.90 (bs, lH, N-H), 3.89 (t, 2H, 1=5.0Hz), 3.40 (q, 
2H, 1=5.0Hz), 1.40 (s, 9H). 

25 

30 

EXAMPLE 218 

(~}N-[ 4-[2-[[2-hydroxy-3-[[ 4-[[( 1,1-dimethylethyl)dimethylsilyl]oxy ]
phenoxy Jpropyllaminolethyloxy Jphenyllbenzenesulfonamide 

A solution of 248 mg (0.632 mmol) oft-BOC amine from 
Example 217 in 2 mL of methylene chloride was treated with 1 mL of 
trifluoroacetic acid for 0.5 h and the reaction mixture was concentrated 
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under vacuum to give the resultant amine (256 mg, 100%) as a 

trifluoroacetic acid salt. To a solution of this amine in 5 mL of dry 
methanol was added diisopropylethylamine (90 mg, .70 mmol) followed 
by the epoxide from example 2 (70 mg, .25 mmol, 0.4 equiv). The 
reaction was heated at reflux in an oil bath under nitrogen overnight 
and then cooled to room temperature and concentrated. Purification by 
preparative thin layer chromatography on silica (eluant 12:88 
methanol/methylene chloride) gave 110 mg (77%) of the desired 
product as a white solid: lH NMR (400 MHz, CDCl3) o 7.65 (dd, 2H, 

J=8,1Hz), 7.39 (t, lH, 1=7.7Hz), 7.38 (t, 2H, 1=7.7 Hz), 6.89 (d, 2H, 
1=9Hz), 6.70 (s, 4H), 6.69 (d, 2H, 1=9Hz), 4.20 (m, IH), 4.05 (m, 2H), 
3.90 (m, 2H), 3.20-3.0 (m, 4H), 0.95 (s, 9H), 0.11 (s, 6H). 

EXAMPLE 219 

C.S.)-N-[ 4-[2-[[2-hydroxy-3-( 4-hydroxyphenoxy)propyl]amino ]ethoxy ]
phenyl] benzenes u lfonami de 

In a manner analogous to that of Example 12, the title 
compound was prepared from the silyl ether from Example 218: 1 H 
NMR (200 MHz, CD30D) () 7 .68 (d, 2H,J=8Hz), 7 .53 (t, 1 H, J=8Hz), 

7.43 (t, 2H, 1=8 Hz), 7 .0 (d, 2H, 1=9Hz), 6.86 (d, 2H, J=9Hz), 6.79 (d, 
2H, J=9Hz), 6.69 (d, 2H, J=9Hz), 4.21 (m, lH), 3.92 (m, 2H), 3.50 (m, 
2H), 3.40-3.20 (m, 4H), EI-MS: calculated for C23H26N206S 458; 

found 459 (M+ 1 ). 
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WHAT IS CLAIMED IS: 

5 

10 

where 
n is 

15 mis 
r is 
A is 

20 

25 

Rlis 

30 

1. A compound having the formula: 

0 to 7; 
0 or 1; 
0 to 3; 
phenyl, naphthyl, a 5 or 6-membered heterocyclic ring 
with from 1 to 4 heteroatoms selected from oxygen, sulfur 
or nitrogen, a benzene ring fused to a C3-Cg cycloalkyl 

ring, a benzene ring fused to a 5 or 6-membered 
heterocyclic ring with from I to 3 heteroatoms selected 
from oxygen, sulfur or nitrogen or a 5 or 6-membered 
heterocyclic ring with from I to 3 heteroatoms selected 
from oxygen, sulfur or nitrogen fused to a 5 or 6-
membered heterocyclic ring with from I to 3 heteroatoms 
selected from oxygen, sulfur or nitrogen; 
hydroxy, oxo, halogen, cyano, nitro, NR8R8, SR8 
trifluoromethyl, CJ-C6 alkyl, CJ-C6 alkoxy, C3-Cg 
cycloalkyl, phenyl, S02R9, NHCOR9, COR9, NR8S02R8, 
NR8co2R8, or C1-C6 alkyl substituted by hydroxy, nitro, 

halogen, cyano, NR8R8, SR8, trifluoromethyl, Cl-C6 
alkoxy, C3-Cg cycloalkyl, phenyl, NR8CQR9, CQR9, 
S02R9, NR8S02R9, NR8C02R8, or Rl is a 5 or 6-

membered heterocycle with from 1 to 3 heteroatoms 
selected from oxygen, sulfur or nitrogen; 
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R2 and R3 are independently hydrogen, C1-C6 alkyl or C1-C6 alkyl 

substituted by I to 3 of hydroxy, CI -C6 alkoxy, or 

halogen; 
Xis -CH2-, -CH2-CH2- , -CH=CH- or -CH20-; 
R4 and R5 are independently hydrogen, CJ-C6 alkyl, halogen, NHRg, 

R6 is 
R7 is 
Bis 

R9 is 

OR8 S02R9 or NHS02R9; 
' 

hydrogen or Ct -C6 alkyl; 
C 1-C6 alkyl, C3-C8 cycloalkyl, or B-(R 1 )n; 
phenyl, naphthyl, a 5 or 6-membered heterocyclic ring 
with from 1 to 4 heteroatoms selected from oxygen, sulfur 
or nitrogen, a benzene ring fused to a C3-Cg cycloalkyl 

ring, a benzene ring fused to a 5 or 6-membered 
heterocyclic ring with from 1 to 3 heteroatoms selected 
from oxygen, sulfur or nitrogen or a 5 or 6-membered 
heterocyclic ring with from 1 to 3 heteroatoms selected 
from oxygen, sulfur or nitrogen fused to a 5 or 6-
membered heterocyclic ring with from I to 3 heteroatoms 
selected from oxygen, sulfur or nitrogen; 
hydrogen, Ct-CIO alkyl, C3-Cg cycloalkyl, phenyl 
optionally substituted by I to 3 of halogen, C 1-C6 alky 1 or 
CJ-C6 alkoxy, or CJ-CJ O alkyl substituted by I to 3 of 
hydroxy, halogen, C02H, C02-C1 -C6 alkyl, C3-C8 
cycloalkyl, CJ-C6 alkoxy, or phenyl optionally substituted 
by from I to 3 of halogen, C1-C6 alkyl or CJ -C6 alkoxy; 
R8, NHR8 or NR8R8. 

2. A compound of Claim 1 wherein the 5 and 6-
membered heterocycles and fused heterocycles of A, B and RI are those 

heterocycles with from I to 4 heteroatoms independently selected from 
one of oxygen or sulfur or 1 to 4 nitrogen atoms. 
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3. A compound of Claim 1 wherein A and Bare 
independently phenyl, naphthyl, or a 5 or 6 membered heterocycle or 
fused heterocycle with from 1 to 4 heteroatoms independently selected 
from one of oxygen or sulfur or l to 4 nitrogen atoms. 

4. A compound of Claim 3 wherein A is phenyl, 
naphthyl, pyridyl, quinolinyl, pyrimidinyl, pyrrollyl, thienyl, 
imidazolyl or thiazolyl. 

5. A compound of Claim 3 wherein Bis phenyl, 
naphthyl, quinolinyl, thienyl, benzimidazolyl, thiadiazolyl, 
benzothiadiazolyl, indolyl, indolinyl, benzodioxolyl, benzodioxanyl, 
benzothiophenyl, benzofuranyl, benzisoxazolyl, benzothiazolyl, 
tetrahydronaphthyl, dihydrobenzofuranyl, and tetrahydroquinolinyl. 

6. A compound of Claim 3 wherein R2 and R3 are 
hydrogen or.methyl; Xis -CH2-; mis l; ris 0-2; and R5 and R6 are 

hydrogen. 

7. A compound of Claim 3 wherein A is pheny I 
quinolinyl or a 6-membered heterocyclic ring with 1 or 2 nitrogen 
atoms; 

B is phenyl or quinolinyl; 
Rl is NH2, hydroxy, halogen, cyano, trifluoromethyl 

phenyl, NR8CQR9, NR8co2R8, CJ-C6 alkyl optionally substituted by 

hydroxy; and 
r is 0 or 2. 
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8. A compound of Claim 1 which is 

N-[4-[2-rr2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]

benzenesulfonamide 
N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]-
4-iodobenzenesulfonamide 
N-[ 4-[2-[ [2-hydroxy-3( 4-hydroxyphenoxy)propyl]amino ]ethy l]pheny rJ-
2-naphthalenesulfonamide 
N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]-

4-(benzo-2, 1,3-thiadiazole )sulfonamide 
N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]-
2-pheny lethanesulfonamide 
N-[ 4-[2-[[3-( 4-fluorophenoxy )-2-hydroxypropyl]amino ]ethyl]phenyl)-
4-benzenesulfonamide 
N-[ 4-[2-[[ 3-[ (2-amino-5-pyridinyl)oxy ]-2-hydroxypropyl]amino ]ethyl]
pheny 1]-2-naphthalenesulfonamide 
N-[ 4-[2-[ [2-hydroxy-3-( 4-hydroxyphenoxy )propyl]amino ]eth y l]phen y l]-
3-quinolinesulfonamide 
N-[ 4-[2-[[2-hydroxy-3-( 4-hydroxyphenoxy )propyl]amino ]ethyl]phenyl)-
4-[ (5-methoxycarbonyl)pentanoyl]amino ]benzenesulfonamide 
N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]-
4-[(5-hydroxycarbonyl)pentanoyl]amino]benzenesulfonamide 
N-[4-[2-[[2-hydroxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]phenyl]-
4-(hexylaminocarbonylamino )benzenesulfonamide 
N-[4-[2-[(2-hydroxy-3-phenoxypropyl)amino]ethyl]phenyl]-4-
chlorobenzenesulfonamide 
N-[4-[2-[[2-hydroxy-3-(3-cyanophenoxy)propyl]amino]ethyl]phenyl]-3-
quinolinesulfonamide 
N-[4-[2-[[3-( 4-amino-3-cyanophenoxy)-2-hydroxypropyl]amino]ethyl]
phenyl]-3-quinolinesulfonamide 
N-[ 4-[2-[[2-hydrox y-3-[ (3-hydroxyrnethyl)phenoxy ]propyl]amino J
ethyl]pheny l]-3-quinolinesulfonamide 
N-[ 4-[2-[ [2-hydrox y-3-(3-pyridyloxy )propyl]amino ]ethy l]phenyl]-3-
quinolinesulfonamide 
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N-[ 4-[2-[[2-hydroxy-3-(3-pyridyloxy)propyl]amino ]ethy l]pheny l]-4-
iodobenzenesulfonamide 
N-[ 4-[2-[[3-[ (2-amino-5-pyridiny l)oxy ]-2-hydroxypropyl lamino ]ethyl]
phenyl)-4-isopropylbenzenesulfonamide. 

9. A compound of Claim 1 with the structural formula: 

la 

where n, m, r, A, Ri, R2, R3, R4, Rs, R6, R7 and X are as defined in 
Claim 1. 

I 0. A process for the preparation of a compound of 
Claim I which comprises treating a compound having the formula: 

with a compound having the formula: 
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where n, m, r, A, RI, R2, R3, R4, Rs, R6, R7 and X are as defined in 

Claim I. 

11. A method for the treatment of diabetes which 
comprises administering to a diabetic patient an effective amount of a 
compound of Claim 1. 

12. A method for the treatment of obesity which 
comprises administering to an obese patient an effective amount of a 
compound of Claim 1. 

13. A method for lowering triglyceride levels and 
cholesterol levels of raising high density lipoprotein levels which 
comprises administering to a patient needing lower triglyceride and 
cholesterol levels or higher high density lipoprotein levels an effective 
amount of a compound of Claim 1. 

14. A method for decreasing gut motility which 
comprises administering to a patient in need of decreased gut motility, 
an effective amount of a compound of Claim 1. 

15. A method for reducing neurogenic inflammation of 
airways which comprises administering to a patient in need of reduced 
neurogenic inflammation, an effective amount of a compound of Claim 
1. 

16. A method for reducing depression which comprises 
administering to a depressed patient an effective amount of a compound 
of Claim 1. 

17. A method for treating gastrointestinal disorders 
which comprises administering to a patient with gastrointestinal 
disorders an effective amount of a compound of Claim 1. 

PT0_00001429 

Sawai Ex. 1007 
Page 335 of 495



WO 94118161 PCT /US94/007 66 

5 

10 

15 

20 

25 

30 

- 99 -

18. A composition for the treatment of diabetes or 
obesity or for lowering triglyceride or cholesterol levels or increasing 
high density lipoprotein levels or for decreasing gut motility or for 
reducing neurogenic inflammation or for treating depression or for 
treating gastrointestinal disorders which comprises an inert carrier and 
an effective amount of a compound of Claim I. 
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cl!lorioe am found. 

f!l 1Q:iog to Rlato bio}o.gkal properliq to the phJSkal and dicmkal Jm)~ 
<>I' 11toms, g:ro1lJll$, or lllQ~ many physical and chemical par.llllCtm m:;xy be 
involved and tho simple relalionsblps mention«! ab<m IUO dearly ioadequato 
for Ibis purpose. Friedman' ill~ tho tenn 'bioboislcrism' to describe t/Jc 
phellOfMll<ll1 ill which <:llmpollnds which arc related in structun: have similar or 
anlllgonisllc properties. The uso of !he wool isostcrlsm hll!I clearly outgrown its 
original ro<'llling when used ill medkioal cilemlstty aud a kl<lse Bexlble dc&ition 
could bl! adopted StJCh 11&! 'Bioisos~ an. l!IOUI" <ll" n10lccub which have 
chemkal and ~~ similarilie$ producing broadly similar bioloaical pro
~· 

The 1etm llOIKlas$ical .isOSUrlsm is also used inten:hanpbly with bioi-ter
lsm, PalliQl!axlY lo cooncction with isoslen:$ whicll do not have the same number 
of atoms but do produce a simllarlty in soma key pamncta' of import!lllCC lo 
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host11rlsm Dllll Mo/l!cJlku Modi/iaition in Dnig Dl!sig1f 

that series. For ewnplt.• tht tw1> IJ-adrenergic mmutanrs compounds (I) and 
(2) have $Um1ar activity. 

(I) pK. 9.6 f2) pK. 9.1 

Tue cooceyt ot bioisostcrlsm bas becll dt.!Clllicd 111 revm 1iy Bllrgcr,'• 
&::hat;:,•• Po,..,,• X.Qrolkovas, • Ari'cns, • and Ham:ch.1 This present review 
c:oDale:I nn;f fi'll:IC:lds lhc earlier obsetvations wilh more n:amt rcpl)fts .from the 
literaluR! and Sll8ll§b new teclmi(Jlle$ .for aploilins: the cc>llCept. 

The 'cllmk:al' ismttm as defined by ~ and IC.orolkom1 me Biven in 
Table J. 

Tab!¢ l 
l) Ullholent atom.rand gr<w,P1 

F OH 

:z) Jlivalent «Toms and gf(l/lp$ 

SH 
I 
Br 

0 S SeCHi 
Co.R C0SR. COCH.R. CONH!t. 

J) Tenalent atQm:I and 8""'P" 
-N= 
-l'= 

4) Q11i:ufri•alenl otom.r 

j,_ 
I 

5) Ring tqlliWJknts 
-CH=CR

=C-
H 

-1-
1 
s 

=N-

Me C1 

e.g. benzene: lhiophco 
•·¥· bttttcnc: pyridine 

-0- -S- -CHr- -NH-
'A. A. l.#n<>• and P. M. U.11. Nai .... I~~. 20.l. I~ • 
.. A:nurpbl'Ml\<lii:illala.oiublr)''3r<ll!<IA.,Od.A. lllltgor, WlleJ-ln~N ... Yott. 

1910. 
,. V. B. S<l>atz in 'M«iklnal Chemlouy' 2nd l!dn., ed. A. lhiriu, Wlley0 bitmdcnce, N""' 

Y'>!'lt,1960. . 
• W. 0. F..,., 'l'Md"™' of M~ O..mi,.17', la •rt<I l'ebii!JS', l'hil•lkll!l>i•, llJl11l. 
' A. ltoroll:o""" '&it:nllals oC Molmila:r J'bannacology: n .. kgrooJKI for Dm o..i&n', 
Wiloy, 1'70. . 

•E.J.Ari<m io.'DnltJ.lalP,o<l. ll.J. At!rot. Acadt.mie~ Ntw YOik, 1911, Vol. I. 
•c. H....i., J.imt..Sdem:r O.nr. Jlq.. 1974, I, 11. 
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l moi-t~ Ju Mokcnlar Mod!Jlc:atloa 
In the process of developing a lead compound, an antagonist lo a known 
agonist,. or an anti-metabolite from :1 known substmte, a large number af 
SJSlcmatic mol«ular modilicatioos will be made. The modem conctpt of 
bioisostcriwl can be an aid to tho d~gn of such modifications. In making a 
bioisosteric rcpl:lcement the following patllllle~ of the sroup being changed 
wuld be coosidcrcd: 

(a) Size. 
(b) Shape (bond angles, hybridiiatlon). 

(c) El«tronic:: distn"bution (polaW:ability, inductive dl"ccb, charge, dipoles). 

(d) Lipid solubi1ily. 

{e) Waler solubilily. 

(f) pK .. 

(g) Chemica.I reacdvity (illclodin g like.l~(l()d of metabolism). 

(.h) Hydrogen bonding capaciiy. 

It is unlilu:ly that any bioisosteri<: replacement will leave aH lbese parameters 
undisturbed. The extent to which the I':Phlcemenl is useful will depend upon 
which or these pa™'lClers is important •md which ones the bioisost~ can best 
mimic. 

The element of a mole<;U)c being modified may have one or more of the follow-
in11 roles. 

(i) Strl/Chltrll If the moiely bas a structural role in holding other function
alities in a particuJar geometry, paramcr= iuc:h as.size and bond angle will be 
importanL The moiety may be buried deep in the molccuJc and have little 
contact with the external medium. 

(ii) Rer:eplor ilrleractions. Ir the moict;y to be replaced is concerned with a 
specific inteia<:tion with a receptor t>r e&)'J1IC its she, shape, electronic 
propulies, pK., chemical reactivity, and hydrogen bonding will be the 
important p;irameters. 

(iii) Phttrmttet1kiae1ic3. Tho moiety to be .replaced may be nc=ry for lhc 
absorption, lranspcxt. and Clla'Ction of the compound. Jn thi$ case Hpophill· 
city, bydrophilicily, hydrogen bonding, and pK. are likely IO be important. 

(iv) Metabolism .. The moiety may be involved in bloddtlg or aiding meta
bolbm. In this case chcmicaJ n:activily will be ;in important par.onetc:r. For 
example chloro llJld roethyl subsdtuen'ta 011 a bemcnc ring may be inter· 
changeable for certain JIUfll'*" but ~ 1toluene derivative can be metabolized 
to a bel1z<>ic add and may therefore lu1ve a shorte:c half-life or unexpected 
side cffc:m. 
Usually ono will not ll:now which rolc(:1) the various· parts of the molecule 

play(s) in its action and this dete:cmination WJll be part of the srructurc-aclivity 
study. Howe-. from tho simple comidcrado11$ listed abovo it is cleur that:-

e)·· ,,:i;f: . :, 
=;;,_,,,··. ·: 
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~ 111111 Moleculot- MorlijkatWlt In DtUK Dfts;lgtt 

(A) A &Ma molec:llli!r IDQdllk:alioo may allow llOllll;. but probably not all of 
tile puamclm (a}-{.li} to be kept the same. 
OJ) Whethcrtbcsameoradlffcrent biological activi1ytt$11.hs.fl'om the rep~ 
mcm will be governed by the rolt.(s) whicll 1hal moiety fuJfiJs In the mokculo 
and whether puameb:rs affi!<:tiJt8 Chai role l!l&w been disturbed. 

(C) From (A) and {B) it follows tbal what Pf0\IC$ to bo a goo<! biol:ios!W.: 
iep~ in one ~ of compounds will not nccessarily be useful m 
another. 

Completdy identical propc:ttlca are nuely !()Ught alld will Jn any =c Ile 
dilllctllt !hot imll<*t111c to adiiit:vc. What ~ 11r11 mora likcb' to be si:oklnll is a 
mibtlc chmlgo in Che molcculll which will Jeaw :some propcrliC$ tho $alXlC and 
SOD\C different~ oo!el' to improve po~, sekctivity, absorption, duration, and 
tOJ!icity. BiaiSooblric rcplamncnlll allow moltt:tllat modilicalions, in which the 
mnnb<::I: of varlable$ chM1ged arc limited. Atiem' and KorolkowsJ haw lrlcd 1<1 
intr~ tho idea of partial bloisoslcr.ie groups as those which ·turn an agonm 
into an antagonillt. Although their lists or groups inay be suggestive lo the drug 
designer, tho id<:a is pfl)f>ably ~ b<lcll(l$1: of ~ slllleule!li (q allow. An 
'anlag(>nlst' group in one molecllle wiU llllly l\lllllgoni:r:c a siml1ar 'agoaW' gri>up 
in another molecule if lhc •&onist J!tOUJlS in both series are perfonrung the salllC · 
.fl11wt1mi.: tr an Wisteck ~l!'JI\ rt:1lll'IS ill a l!'IOkcule wblclt has OOlllc 
prop<:l:ti.:. •iuula:t 1o the p:iwlt ll)(ll=l!e but S-01X11: it11pQrtan1 prowtf .has 
clumgcd, it may be po$Slole lo com~te for this undesirable Cb:mgc bt modifi
c;atio1111 else:w~ in the Ql()leculc. For example a molcicu!ar modifi.:arkm may 
~ tlic lipid aolubility <lf lhc molecule tbercl>,y afi'ociing lts absorption, 
.tr.msp0ct,andappam1t po.tcnq, Optimum activityll)aY be regained by l=rting 
lipophilic groops into the molecule at SOIDC $1C:!blly undc:manding sik. Con,. 
scqucotly thtl best <:Oinpowids In this paralltl 3Clles ot isooteru. .such 1111 i'or 
exampl4 fllWIS and 'thiophiins, lire likely to ha..e dilftlenl 5Ubstitucut patterns. 

3 'l1le Mathematbl Fonnolatlft 
Tho~ used above ran bo exPfll'IS"d In thc mathemalic:al fonn us.ed by 
Ha:oscltl1 for the.:asc whm:. a :rimple subslirnenl is being varied, for example on a 
bc=J:ne ting. If the potency or a drog is a function or several parameters of the 
subslltueol then: 

where Hansdl's "' value is used for the lipophilic cllaractcr, Hammett's a value 
for the clccironic: propa:ty, Taft's skric: pawm:tef to dCJll>tc the sfaco of the 
group ud c- is the c:oocentratlon of drug reqnirccl ID achieve a glvm ell'ect. 

If such a relationship wern fOllnd for a Mis ICl'!es in Wblcb tho oomtants B 
and C wcm :i:ero then I.be polcmcy would be a function of " ooly. In lltis rontext 
gl'Ollp$ woold be bioisosteric Jf they ha~ sUm1ar " 'Va~ indt:pcndent or lhclr 

"C. H.,,..h, ~ CAtm. ll<S~ 196,, 2, 232. 
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C. W.11Mlmba 

a and~ value& If ho-the~ CODslants A,. B, and C :mi all ~ta 
mw:h !.tlOffl lilllited nmgc cl~· groups will lie availahlf:. 

JI a series o( compollllds Jm IOOIO than OllO j'lrop<:lt)', 1111 is \ISlla}, then mt\l'tl 

than one equation will bo llCCdcd to dam'bc lhc elfcciS of elianglng the :rob
stituent: 

l 
1og e - 11«,,> + 11(0) + cc.r.> 
~Civity 

l ' 
1"11<; - ll(•) + EM + F(£.) 

Side dlCd:s ' 

Clearly it' A .. D, JI .. E,. ll!d C = F, cic .. no ~\\Clivily can be Courul with.In 
1hi:dimlted-.S. If hll'MM:t C <(Flhcn for tho dtsiRd actlvliy Ji;, b not impon. 
ant and 11' and a mq be. ~ whllo rcducllig lb: 'raluc of £,., ~cbf 
JC(!udng the 1$fd11 eltects. Thi$ ~ of loataslng selo.lctmty by bin:. 
isosterlc iep~ nlles upon tho fact that souie dczitablc ~ in tho 
moloculc can be recaillcd whca ualmp«tant parametas can be varied. AA 1111-
im)ll)l1aut parameleo\" tw: tbobiolosical activity desitcdmiq Ile a kJi:1 pawntltr in 
thcsidccfl'«:I. 

·111U11 bk>~~ aro ll.ldul m searching: rm: poteDcy, sek>.:!Mty, 
a~rptlmi, .aiid l!watlon; Followiog tbc llamch lfl:almenl ooc could ~a 
modern ddinition of~ based' Upon lllell$llrable ~ sud! a 
.,,., .,, E.. hydfop bcsMliPJ ~ pK .. ~re., and Hansch• hall vscd the IClm 
'isolipophi!W fm.: 81"0lll'S :with the lilalllO ., valnc. 

Tab),,. l shows :mmc !ollCll®al .group1 with similar clectrop..witfldrawing 
properties. It declmoice!l'«:ls atouc inlJueocc tho b!ologbJ allllvity In a series ol 
drllss lbco. tht:so fll'Ollfl" would be "!UiYaleut. lf, howl:w:r, the lipophilklty a.ml 
sltrlc factors aro nnpoifllJl& tllCll ab$olutc ldenlit:y callDOI be aehicwd. 

"l'ahlel 

/!lurt:U,,na/Qtwp ""' " & 

F ().34 0.14 0.78 
Cl o.37 0.71 <J:I1 
Dr o.39 o.86 o.oa 
I 0.3' J.12 -0..16 
CF, OA3 o.si -1.16 
SCP1 0.40 1.44 
COMc (l.JJ -0.SS 
cao o.36 -0.65 
CO.Me o.32 -0.01 
CH~ 0.32 o.n 
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&tens!Ve tables of'" "'• lllld E. values afO JloV' availablc.11 These Cl.II. be ~ 
to pill a more quanlilative idea d some aspects of isostcrism using the better 
kllown fuBC!ioJllll groups. • 

4 Chemkal ReaciMty 
Biologkal clfi:cts arc gaicrally produa:d by 'weak' intcmetkw bctwwi the drug 
and the r..::<>p1or but eo'Vlllent bonding dtiC$ ~imally phly a part, A series of 
aspirin ~tee11 (3) -~ report.::d in 197.5.1 '* Thll nitroge12, $111phur, and airoon 

M"J.vc().JI 
v 
(3)X = 0, NH. 

s.orc11. 

isasleres were all totally inaeliw despite the classlcal pmity of the rqililoonenl:I 
!rled. Now that it is known thilt a!!Plrill Is an acety!atillg agent for )'.)!Olltaglandi11 
synlheWI> this n:sult )$more readily undclS!ood." The agents""' widely dilTex
cnl i11 their ability tu act as acybling ll!IC'lls nl'llcs3 other sul>stantial modilk:a
tio ... are niaw in the molectlles. 

5 Non-d:asslcd lsostem: Some~ l'oiuts 
ln consldmng bioisostcrism lu its widest sense it should be noted that similar 
etfects in two fum;tlonaJ groups need not imply atPm UPOll atom overlap. 
Edwatds"' has Jl<)lnted out that a commoo eireyme or :m:epior lnttmctlon in• 
voll'l:\'I b~11 bolldins to a carbonyl group. Strong eydrugm 'bonda may be 
f0l1!100 lo the carbonyl mr.ygea by hydrogen atoim witbin a CQllC having an angle 
of about ro• at its apex. Two molecules RXH and RAXIJ, wbeno A is ao addi
tional atom, may be able to bind to die a<:tiw sire without identical posltioning 
or the X oc H. Jn addition the c:ooformatiooal mobility in both the drug and the 
r«eptor mokwle will allow es.witlaily similar l>indln$ Of lwo drt11:11 without tbc 
need to consider that the binding !fOUps on tbe drugs arc posilioned in space 
in an idmdcal roanoer. 

Examples or JllOll-Classkal :r-tins.-Thc list shown ln Tal>Jc 3 is drawn from 
earliec rmew1s--t and from tho cxauipks giwn in Table 4 at, tllC end Qf lliis 
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c. w. 11iom6u 

n:view. 111 addition a few proposalsl6-17 which baYC not yet been n:aliml in 
mcdkiaal c:hemical work are iDdudcd. · 

Table 3 

R 0 CN 

)so, I I l 
-so,N- -CN- -CH-

I 
n:f. u 

C~«fd group 

co,H SO.,NHR SO,H PO(OH)NH, PQ(OH)OEI 

OOH 

0 

HOD CONHCN I I 

n:f. " 

OH NHCOR NHSO,R CH,OH 

Ca1te/rof 

HQX) 
~' HO 

H~n 

Halogen 

NHCN CHlCN), 

rd; 16 rcr. 16 

H 

~Yr N~ 

CF, CN 

o~ 

HO~X 

N(CNJ. 

x~o 

X•NR 

N-N 
-I( \\ 

,.N 
N 
H 

NHCONH, 

n:r. 16, 17 

" K. W•Ront<lt. X. Friedri<h,J. Rieser, W. llnd,..and ff. JC. Thieme, Ang.,.. a,.,,.. Jot.,,.,t. 
Edit~ 11'76, JS, 261. 

" ff. """ Xohler, B. Ekliler, and IL Salewsli, Z. """'I· 0.ltL, IW, m, 183, also in<Judc:I 
other -~ In tho $blpl11u• alld phoopllonis and nitro acid sm... 

,. X. "°" Wallen(eb, CAimia, 1966, :it, 3113, ' ' . 
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Table 3 untinued 

T/iDeffw CN 

N
I 

/ '\ /s'\. /'\. 

QCN 
NH-c-Nll, 

-l'I= 

P,'lflJllt~ 0 N 

0 N, 
I 
R 

S/lflW'rt0111" 

-(CH,),-

CHNO, 

Nll-~-Nll, 

Q 
NO, 

9 
•NR• · 

-0-
ln additi® :ring-opmi::d fo:i:ms ot molecule$ may bc ~ to be isos!Ui<: 

willl tho ccmespontllng rlng·cl~ forms althOUgb Ille confbrmoition. or the 
ltftO fmm will be uolib the parent molcculo. JJowcYtt, iC in ring opc:ning an 
atom is~ a c:otlformatloo similar. 10 tho paRllt mokwlc may bo possi1>1& 

6 Sobslnldure Stardl!ng and Bio~ 
Allbough tllll clmlcal lllllUCh a,p~ iii ll$l:d lllrgd.r toe Of)llrni?ation wllhlll 
a ~ molcwlat modilkations ~ Cll bioiiio<llcrlsm. p:i'nciple:I mi llQlll'llltc 
new series Ol" even d!Mlop new leads it an agonisl.n used 8' thoatarting; point for 
the de$ign of an antagonist. One aid to this proass Is the use Or a ~und 
colleclion and computer techniques for <laing subslnletul'e searcheo!. e.g. Ill<: 

S'lO 

PT0_00001441 

Sawai Ex. 1007 
Page 347 of 495



• 

• 

C. W. Tlwmbtr 

~w uto o£ ~n For l'WUllpfe IUPPQ'IC Iha! l'lllldom se.n:culng 
has turned up I.be le:ad {4). Ono ,niay OOllGider ~ ~ for 
the riog. the oxygen, the po~ chain, 0( tbc amidk: moiety, and design 
uumtnicutte search for eo111poonds of type (5).. A r.ist lllllllbct' of pcnnutatlons 
are posR"ble and li"Olll the$e ~ may be av.Wable for tab; wbkh result 
in new leads which lla"YC propcrlicl wonh QP!oitlng, suc!i as perhaps (6). 

(4) IS) X=CH=CH,CH=N,S.0.0<NR 

Y-0, S, SO. SO., Se, NCN, or NCOR 

11*'2. l. od 

R• H 0< alkylJodudi•g rmming a zing 

z~ C()lt, CO,R, SOJI., SO,R. or COl'IHl'l 

A-IJ- ddintd subsli11><nt• 

Euinplt!l.-The literature of medldlllll c:htmbuy la ricll in examples of Ille WlC 

ot the concept of biolsostmiml and .a., reader is n:fei:red to lhc rmem men
tlonCds~• and the refmfl()ll$ quoted thmin fill" examples rnportt:d befme 1970. 
lbt'lre follows a brief disl:umou of l>~t<:.ra of~ !Mole-aml.nw whi<:b hi!$ 
$OlllO meful 1-:mf. and Thblo 4 !Uts cwnpl= culled fro111 lhc literatm:e sin"" 
1970. Only the stnlClure$ att siveu in dlb Tahlo a.s an illuslnllion of tile kind$ 
of diango wblcli haw 1-1 mcful. Th:: ~<!er is memd to Ulc orisinal flllptl'll 
for tho full dctaib of biological adMty and $declivity. Tho list is not wroprc
hcnsiwo but iCpn:$CJll:s smne u.scs of JllOJ:1: oo\ld non-classical types. Rudingertt 
has ~ isosteric replaccalculs in tbti field of l)eJ)lido dicmislIY up to 1971 
and some fluthu discus$ions"' haVIJ bceil published l'ttelllly. 

J...lole-aaibies..-Clunpaiggc"' has $tudl'ed lllld rcvlllwcd the wod:: on bloisoetetes · 
of S.~uo (7) and one 0t two details of the work aro iDStru1;t~. 
Whcnu (3) was lnactivoe as an agoolst or lllllagol'llst 011 lllcr11t ulll:rus pnparalion, 
!ho wmspoJl(liog uyptopboo IUlll!ogue (9) .bad weal: a<:livity ~ an ~ 
inlu'bitor for .S.h)l'd!'mi:yllyplllmlne ~~"'This woof bioisostcro 

"E. E. TOWJ>Oiey""" w ..... Waa, 'O>omleal hid Blologiul Pala; All lntcl!r"lcd 0..-1.JM "'""""""'In 'Rotrio'<al ofModil:IN!a..mka!Jnr""""lioll", ed. H......, lltil,.., ....i l'nlnolll 
(A. C. S. ~ Sai<s No. 84), J..mcriwl Ol<mbl So<lcly, W..r.iiqton D.C. 

"J. ~.in ..r. I, Vol.11, CliopW !I. 
"fUnllct d-0>ft><l>lld< ba<l!boNn:pJa..mmll is ro.md m 1<£ " .. d'W. lloud)'n ..,4 

l.. '""'~ ... ii> 'Dk>lc>~ AclivilY ollll ~~·.ed. J. A. K.....-lillg 
Juisman, Eknicr, •lollaoo. 19n;a pcptU!c llnt lsos.t...,~ bl bten "pon<d 
"11.A. Y11>kod<w. Ka,,,.hot Fok,-i D. J, ~J. 0,,. c::ir....., 1978 • .U, lW. 

" & Cim~ JI. P. Makl>ol, ai>d T. R. llooin, llledldiW Cli<mitby, Spcci:di>t Con
lribli11t>.., 3rd JDtcQWlonal SymJl')Slwn. 1912. lluttetwottlu. 1m, p. 53. 

•• M. l'lg;,,I. M. Olaodla,J'. G..ir.iori, C. M~ I'. llollo, oncll..AI>~, EllT"l'tM 
J, M<J. CA<t.,,. 1.97$,. 111, 29, 33. 
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(1) R • H j:l--bydcm.ylryJ>IOmino) 
(Ill) R ~. CO,H 15-liyd,.,.ylryptophan) 

loses all aflillil:)' for !he S-bydroxytl}'Plaltlinc (S-HT) receptor but n:lains il in 
par1 for an enzyme $YSlem. Sl.mt'larly.ia the series or compounds s.HT, {ll).. (ll). 
and (l 3) activity bas W:.o lllC8Sllled against the rat fUllllie sldp prcparalion and 
on tbe emyme c:aeruloplasmln. n Wbueas S-HT is a substmtc fut 'tho aiz;ymc. 

compolllld (1l)inhl"bi11ld caeiuloplasmln's Midation of 5-HT and~ 

11rll Flmdfc Strip 
x lntr&uul PDa 

~lty 

HO~NH, HIT NH J 7A 

~! 
(ll) ca. 0.96 $.6 
(12) 0 0.114 4.6 x (13) 3 l.08 6.l 

Compound (12) lnlumls ollly S-BT Olddationand compolllld (13) was Jnacilvc as 
a .substrate or an antagonisl.. This would appcu to demOQSll'llto !hat for Ibo 
eneymc S)'Slent the imino grouping at the l-posillon oI Ibo rin& is cssential. 
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PATENT 
Attorney Docket No. 07385.0042-00000 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Request for Supplemental 
Examination of: 

U.S. Patent No. 6,346,532 

Inventors: Tatsuya MARUYAMA et al. 

Issued: February 12, 2002 

For: AMIDE DERIVATIVES OR SALTS 
THEREOF 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Group Art Unit: Not Yet Assigned 

Examiner: Not Yet Assigned 

Confirmation No.: Not Yet Assigned 

DECLARATION UNDER 37C.F.R.§1.132 

I, Tetsuo Matsui, do hereby make the following declaration: 

1. I am one of the co-inventors of the subject matter described and claimed 

in U.S. Patent No. 6,346,532 ("the '532 patent"). 

A. Personal and Professional Background 

2. I am a current employee of Astellas. I have been employed with Astellas 

and its predecessor company, Yamanouchi Pharmaceutical Co., Ltd. ("Yamanouchi"), 

for 20 years. During that period, my job titles have included Senior Research Fellow, 

and my responsibilities have included Theme Leader of Adrenergic beta-3 agonist for 

Type 2 diabetes (1993-2000), Sub-group Leader (2000-2002), Group Leader (2003-

2005), and Research Manager (2005-2012) of the Metabolic Diseases Group or 

Diabetic Complications Group in the Pharmacology Research Laboratories. My current 
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job title is Senior Manager, and my current responsibilities include being in charge of 

Translational Science in the Research Management Group. 

3. My educational background and my work experiences prior to Astellas 

include a Ph.D. from the Pharmacology Department of Toyama Medical & 

Pharmaceutical University (1990) and a position of Researcher of Aldose reductase 

inhibitors for diabetic complications at Sapporo Breweries LTD. (1990-1993). I am also 

a Japanese Pharmacological Society councilor (1992- ). 

4. I am one of the inventors of the '532 patent and am familiar with the work 

that led to the inventions claimed by the '532 patent. 

B. Materials Reviewed and Considered 

5. In connection with my work on this matter, I have reviewed and 

considered the following items of information: 

1. U.S. Patent No. 6,346,532; 

2. Table of testing data for compounds including those disclosed in Examples 1-
113 of U.S. Patent No. 6,346,532 ("Testing Data Table"); 

3. Materials for Astellas R&D Meeting. Subcommittee on Development Theme 
Establishment, titled "YM178/Discontinuation of Development Theme for 
Diabetes Mellitus," dated October 27, 2003 ("R&D Meeting Materials"); 

4. YM178 in Type 2 Diabetes Mellitus 178-CL003 Study Report ("Study 
Report"); 

5. Yamanouchi BAN Compound Evaluation System ("R&D Flowchart"); 

6. Yamanouchi Monthly Research Progress Report, dated April 16, 1995 
("Monthly Progress Report"); 

C. The Testing Data Table for the Compounds Disclosed in Examples 1-
113 of the '532 Patent 

6. I have reviewed the Testing Data Table, and by reviewing the original 

laboratory notebooks and other internal documents, I am satisfied the information 

2 
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provided in the Table is accurate for the compounds disclosed in Examples 1-113 of 

the '532 patent. Column 1 of the Testing Data Table provides the internal Yamanouchi 

code (BAN) number for each of the compounds. Column 2 provides the example 

number from the '532 patent. Column 3 provides the chemical structure of the 

compound. Columns 4-6 provide the [3-adrenergic receptor data for each compound as 

pD2 values and IA% ("Intrinsic Activity" as compared to isoproterenol - numbers in 

parentheticals) using the CHO screening test. Column 7 provides ED30 data for several 

of the compounds based on hypoglycemic studies in KK mice. Column 8 provides [33-

adrenergic receptor data determined using the SK-N-MC screening test. Column 9 

provides the test report dates for these data in columns 4-8. 

D. Efficacy of the Claimed Compounds to Treat Diabetes Mellitus 

7. As is shown in the Testing Data Table, I and my co-inventors conducted a 

series of in vitro and in vivo studies before October 15, 1998, the date on which the PCT 

application leading to the issuance of the '532 patent was filed. From the results of 

these preliminary studies, we believed mirabegron (BAN-371, compound number 5) 

showed promise as an anti-diabetic medicine, and based upon the available information, 

the FDA approved commencement of Phase I clinical trials to determine appropriate 

dosages of mirabegron for Phase II clinical trials to assess efficacy for treating diabetes 

mellitus. (See Testing Data Table, Compound BAN 371, Cols. 4-9.) 

8. Based on the results of the ensuing limited Phase Ila clinical trials, 

performed after the '532 patent issued, it was decided internally within Yamanouchi that 

mirabegron did not demonstrate sufficient efficacy for the treatment of diabetes mellitus 

to be a commercially competitive drug, and so we decided not to pursue diabetes 

3 
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mellitus as an indicated use. (See, e.g., R&D Meeting Materials at p. 13 ("The results of 

the phase Ila study of [mirabegron] administered at a dose of 200 mg in the fed state 

could not confirm the efficacy of [mirabegron] in terms of the primary end points (HbA1c 

and fasting blood glucose level)").) 

9. Despite our decision to discontinue the development of mirabegron for the 

treatment of diabetes mellitus, we conducted a detailed analysis of the results of the 

Phase Ila clinical study prior to the discontinuance of the project, which revealed that 

mirabegron did have some efficacy in certain patient subgroups. For example, the 

Study Report states: 

Some efficacy was found only when HbA1c at baseline was above 7% (data from 
central laboratory; local data 7-8%); responses of HbA1c and FPG to 
[mirabegron] were mainly found for female patients. 

* * * 
Changes in HbA1c were mainly detected in young patients; in elderly no 
difference between [mirabegron] and placebo could be found, even when 
baseline HbA1c was taken into account. 

(Study Report at p. 11 (slides 21-22).) 

E. Comparison of f33-Activity to 131 and 13rActivities 

10. As can be seen in the Testing Data Table, cols. 4-6, the compounds of 

Examples 1-113 of the '532 patent were tested using the CHO 131, 132, and 133-receptor 

stimulation screening tests. Although all of the compounds tested showed some level of 

133-receptor agonist activity, depending on whether the IA% or pD2 test results are used, 

a number of the claimed compounds exhibited 1)3-receptor agonist activities that were 

not as high as the corresponding 131- or 132-receptor agonist activities. (See Testing Data 

Table, Cols. 4-6; see also table below.) For example, although the compound of 

Example 1, designated BAN 404, showed 133-receptor agonist activity greater than 131-

4 
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receptor agonist activity in both the IA% and pD2 tests, it showed fb-receptor agonist 

activity less than 132-receptor agonist activity. (See id., Compound BAN 404.) 

F. Yamanouchi's Internal lh-receptor Screening Criteria 

11. As of time the '096 application was filed, and up to the time the '532 patent 

issued, we utilized certain internal screening criteria to determine whether a compound 

has sufficient 133-receptor agonist activity and selectivity to warrant further evaluation for 

potential eventual submission as an anti-diabetic drug. As the R&D Flowchart shows, in 

general, before a candidate compound qualified for further evaluation, our initial internal 

screen stated that a candidate compound should have an IA test result for 133-receptor 

agonism of greater than 0.6 (or 60%) and a pD2 value for the 133-receptor of greater than 

6.5, while at the same time having IA test results for 131- and 132-receptor agonism of less 

than 0.2 (or 20%). (See R&D Flowchart.) 

12. The following data, excerpted from the Testing Data Table, provide 

examples of the claimed compounds that did not meet our initial 133-receptor selectivity 

and/or activity criteria set forth in the R&D Flowchart: 

Chart# BAN# Example# Compound Covered By IA% J33 pD2 J33 
Claims IA% J32 pD2 J32 

IA% J31 PD2 J31 
13 377 110 1,2,7,8,9, 10, 13, 14 58.1 5.23 

22.7 5.65 
2.7 <4 

19 390 105 1,2,7,8,9, 10, 13, 14 24 6.3 
28 5.9 
17 5.3 

21 395 88 1,2,7,8,9, 10, 13, 14 18 5.9 
50 4.2 
20 <4.0 

22 396 3 1,2,7,8,9, 10, 13, 14 18 5.9 
27 4.2 
2 <4.0 

5 
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Chart# BAN# Example# Compound Covered By IA% J33 pD2 J33 
Claims IA% J32 pD2 J32 

IA% J31 pD2 J31 
23 398 96 1,2,7,8,9, 10, 13, 14 27 5.6 

17 5.9 
9 <4 

29 404 1 1,2,6,7,8,9, 10, 12, 13, 14 10 5.1 
25 5.4 
0 <4 

30 405 2 1,2,7,8,9, 10, 13, 14 11 6.0 
18 5.8 
0 <4 

32 407 11 1,2,3,4, 7,8,9, 10, 13, 14 40 6.4 
37 6.4 
3 <4 

35 410 111 1,2,7,8,9, 10, 13, 14 32 5.6 
53 5.5 
14 5.6 

36 411 101 1,2,7,8,9, 10, 13, 14 37 6.2 
50 5.4 
19 4.6 

39 414 112 1,2,7,8,9, 10, 13, 14 55 6.9 
89 6.6 
25 5.6 

49 435 36 1,2,3,4,7,8,9, 10, 13, 14 14 6.2 
27 5.3 
5 <4 

50 440 37 1,2,3,4, 7,8,9, 10, 13, 14 27 <5.0 
19 5.4 
6 <4 

53 447 8 1,2,7,8,9, 10, 13, 14 41 6.3 
35 5.2 
23 6.6 

55 455 18 1,2,7,8,9, 10, 13, 14 49 5.8 
31 5.9 
69 4.4 

61 478 113 1,2,7,8,9, 10, 13, 14 52 5.8 
49 6.4 
14 4.9 

109 548 15 1,2,3,4,5, 7,8,9,10, 11, 13, 14 68 7.1 
36 5.4 
74 5.1 

6 
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13. Thus, there are 17 claimed compounds shown in the table above that did 

not satisfy our internal criteria for further development based on either the pD2 or IA% 

values. 

G. Measurement of lh·selectivity and the '532 Patent Disclosure 

14. As discussed in the '532 patent, I and the other inventors determined the 

133-stimulating action of the compounds of the invention by comparing the effects of the 

claimed compounds on the 131, 132, and 133-receptor subtypes using cells expressing 

human-type receptors. The '532 patent indicates that we utilized an SK-N-MC cell 

system comprising human neuroblastoma cells permanently expressing the human 131-

and 133-receptor to assess 133 activity, and CHO cell systems comprising Chinese 

hamster ovary cells permanently expressing either the human 131- or 132-receptors to 

assess 131 and 132 activities. (See the '532 patent, col. 11, line 56 to col. 12, line 11.) 

Stimulating activities of the compounds were investigated by incubating the cells with 

compounds of the invention and measuring production of cAMP. The effect of each 

compound was assessed by calculating the pD2 value (the negative logarithmic value of 

the concentration at which half of the maximal response is induced by the compound) or 

the EC5o (the concentration at which half of the maximal response is induced by the 

compound), and intrinsic activity (IA%, where the maximum reaction of 10-6M 

isoproterenol, a non-selective 13-agonist, is defined as 100% ). (See Id.) 

15. However, as can be seen from the information provided in column 9 of the 

Testing Data Table, none of the compounds of Examples 1-113 in the '532 patent was 

tested for 133-stimulating action using the SK-N-MC cell system until after the October 15, 

1998, filing date of the international application that led to the '532 patent (i.e., 

7 
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PCT/JP98/04671 ). Instead, we assessed the p3-selectivity of all of the compounds 

disclosed in examples 1-113 of the '532 patent, using the CHO cell system. 

16. The CHO cell system used to assess the p3-selectivity of the compounds 

disclosed in examples 1-113 was essentially the same as the CHO cell system we used 

to access the P1- and P2-selectivity of those same compounds, except the CHO cells 

permanently expressed the human p3-receptors only. 

17. We did use the SK-N-MC cell system to evaluate other potential anti-

diabetic compounds that were synthesized before the compounds of Examples 1-113 of 

the '532 patent, and we did consider the SK-N-MC cell system competent as a basis for 

assessing the p3-selectivity of those compounds. We made a switch to the CHO cell 

system because the gene for the single human p3-receptor became available and could 

be used to construct a CHO assay, whereas the cells in the SK-N-MC cell system also 

contained a P1-receptor and required the use of a P1-receptor blocker to mask any P1 

effects. ('532 patent, col. 11, line 67 to col. 12, line 2.) 

18. Before switching exclusively to the CHO p3-test we compared the CHO p3-

cell test to the SK-N-MC cell test and concluded that the test results we obtained had 

significant correlation with each other for assessing p3-stimulating action. (See Monthly 

Progress Report, page 2.) 

19. We obtained the gene for the p3-receptor from a foreign patent office 

based upon a foreign patent filing, and did not refer to the p3-CHO cell system assay in 

the patent application that became the '532 patent because we were concerned that 

using that gene in an experimental assay might be asserted to be an act of patent 

infringement in Japan. 

8 
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I further declare that all statements made herein of my own knowledge are true 

and that all statements made on information and belief are believed to be true, and 

further, that these statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, under 

Section 1001 of Title 18 of the United States Code, and that such willful false 

statements may jeopardize the validity of the application or any patent issuing thereon. 

Dated: .Loi J /11 /.:>-/ By:~ 
Tetsuo Matsui 
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/RBELL/ 

Central Reexamination Unit 
(571) 272-1549, FAX NO. (571 )273-9900 

page 1of1 
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REASONS FOR SUBSTANTIAL NEW QUESTION OF PATENT ABILITY DETERMINATION 

A supplemental examination request under 35 U.S.C. § 257 for claims 1-14 of US 

6,346,532 was filed on 11/21/2013 and assigned Control No. 96/000,045. 

US 6,346,532 is issued from US Application No. 09/529,096, which is a 371 of 

PCT/JP98/0467l filed on l 0/15/1998, claiming the foreign priority date of 10/17 /l 997. 

ltem(s) of Information 

The request includes only 12 items of information: 

1. U.S. Patent No. 6,346,532 ("the '532 patent"). 

2. Table of testing data for compounds including those disclosed in 
Examples 1-113 of U.S. Patent No. 6,346,532 ("Testing Data Table"). 

3. Materials for Astellas R&D Meeting. Subcommittee on Development 
Theme Establishment, titled "YMl 78/Discontinuation of Development 
Theme for Diabetes Mellitus," dated October 27, 2003 ("R&D Meeting 
Materials"). 

4. YMl 78 in Type 2 Diabetes Mellitus l 78-CL003 Study Report, dated 
September 11, 2003 ("Study Report"). 

5. Yamanouchi BAN Compound Evaluation System ("R&D Flowchart") with 
English-language translation. 

6. Yarnanouchi Monthly Research Progress Report, dated April 26, 1995 
("Monthly Progress Report") with English-language translation. 

7. Excerpts of the prosecution history of U.S. Patent Application 
No. 09/529,096, the U.S. National Stage of PCT/JP98/04671, filed 
October 15, 1998, that resulted in U.S. Patent No. 6,346,532 ("the 
Prosecution File History"). 

8. Japanese Patent Application Kokai Publication No. Hl0-218861, "Novel 
Phenethanol Derivative or Salt Thereof," published August 18, 1998, and 
certified English-language translation thereof ("JP '861 "). 
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9. Blin, N. et al., "Structural and Conformational Features Determining 
Selective Signal Transduction in the P3-Adrenergic Receptor," Molecular 
Pharmacology, 44:1094-1104 (1993) ("Blin"). 

Page 2 

10. PCT Publication WO 94/18161, published 18 August 1994 ("WO '161"). 

11. Thornber, C.W., "lsosterism and Molecular Modification in Drug Design," 
Chem. Soc. Rev. 18:563-580 (1979) ("Thornber"). 

12. Declaration by Dr. Tetsuo Matsui under 37 C.F0 R. § 1.132 ("Matsui Dec."). 

Claims of US 6,346,532 

There are 14 claims in the issued patent. 

Claims 1-6 and 9 are drawn to a compound. Claims 7, 8 and 10-12 are drawn to a 

composition. Claims 13-14 are drawn to a method for treating diabetes mellitus and obesity 

respectively. Claim 1 is the only independent claim. 

1. A compound of formula (I): 

in the formula, each of the symbols means as follows: 

Ring B is a heteroaryl group, which may be unsubstituted or substituted and is 
optionally fused with a benzene ring; 

Xis a bond, or a lower alkylene or an alkenylene, both of which may be 
unsubstituted or substituted with hydroxy or a lower alkyl group, or Xis a 
carbonyl or a group represented by -NH-, and when Xis a lower alkylene group 
which is substituted with a lower alkyl group, a carbon atom of the ring B 
optionally bonds with the lower alkyl group so that a ring is fonned; 

A is a lower alkylene or a group represented by -lower alkylene-0-; 

R ta and R1
b are the same or different and each may be a hydrogen atom or a lower 

alkyl group; 
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R2 is a hydrogen atom or a halogen atom; 

Z is a group represented by =CH- . 

Page 3 

Items of Information NOT Raising a Substantial New Question of Patentability 

1. The Testing Data Table (Item 2), the Matsui Dec. (Item 12), R & D Meeting 
Materials (Item 3) and the Study Report (Item 4) as presented in the request (pages 
7-9) do not raise a substantial new question of patentability affecting claims 1-14. 

Patent Owner (pages 7-9) submits that a substantial new question of patentability 
as to claims 1-14 is raised by the Testing Data Table (ltem 2) the Matsui Dec. 

(Item 12), R & D Meeting Materials (Item 3) and the Study Report (Item 4), which 
show that no claimed compounds proved sufficiently efficacious to be considered 

commercially competitive for the treatment qf diabetes mellitus, the principal 
utility disclosed in the specification. 

The Testing Data Table shows the results of a series of in vitro and in vivo studies before 

October 15, 1998, the date on which the PCT application leading to the issuance of the '532 

patent was filed. The results therein for mirabegron (Compound No. 5, BAN 371; Example 41) 

showed promise as an anti-diabetic medicine and was approved by the FDA for Phase I clinical 

trials to determine appropriate dosages for Phase II clinical trials to assess efficacy for treating 

diabetes mellitus (Matsui Dec. <j[ 7). The limited Phase Ila clinical trials were performed after the 

'532 patent issue date of 2/12/2002. As the results of the clinical trials, which was not available 

until mid-2003, show that mirabegron did not demonstrate sufficient efficacy to be a 

commercially competitive drng for the treatment of diabetes mellitus, the then current assignee, 

Yamanouchi Pharmaceutical Co., Ltd. ("Yamanouchi") decided not to pursue diabetes mellitus 

as an indicated use (Matsui Dec.<j[8; R&D Meeting Materials, page 13). A detailed analysis of 

the results of the Phase Ifa clinical study, however, revealed that mirabegron did have some 

efficacy in certain patient subgroups (Matsui Dec. <j[ 9; Study Report, page 11). 

Since claims 1-6 and 9 are drawn to a compound of formula (I) or (Ia), claims 7-8 and 

10-12 are directed to a composition thereof, and claim 14 is drawn to a method of treating 
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obesity, a reasonable examiner would not consider the above information of ltems 2-4 and 12, 

particularly the 2003 results of the clinical trials for treating diabetes mellitus, important in 

deciding the patentability of the claims 1-12 and 14. 

Claim 13 is drawn to a method of treating diabetes mellitus. 

The information provided by Items 2-4 and 12 may have shown that mirabegron (the 

compound of Example 41) is not "sufficiently efficacious to be considered commercially 

competitive for the treatment of diabetes mellitus", but the claim or the specification does not 

recite the efficacy of the method or that the compound has to be "commercially competitive" for 

the treatment of diabetes rnellitus. That Yarnanouchi stopped pursuing diabetes rnellitus as an 

indicated use for mirabegron because it is not "commercially competitive" for such treatment is 

not indicative or suggestive of no utility, as submitted by the Patent Owner. In fact, mirabegron 

was shown to have some efficacy in ce1iain patient subgroups upon a more detailed analysis of 

the results of the Phase Ila clinical study (Matsui Dec. 9[ 9; Study Report at page 11 ). As such, a 

reasonable examiner would not consider the information provided by ltems 2-4 and 12 important 

in deciding whether claim 13 is patentable. 

Accordingly, ltems 2-4 and 12 do not raise a substantial new question of patentability as 

to claims 1-14. 

2. The Testing Data Table (Item 2), Matsui Dec. (Item 12), R & D Meeting Materials 
(Item 3), R & D Flow Chart (Item 5), Monthly Progress Report (Item 6) and 
Prosecution File History (Item 7 ) as presented in the request (pages 10-20) do not 
raise a substantial new question of patentability affecting claims l-14. 

a. Patent Owner (page 12) submits that a substantial new question of 
patentabili(y as to claims 1-14 is raised by the Testing Data Table (Item 2) 

showing that not all q/ the claimed compounds of Rxamples 1-106 and 108-113 
have selective /h receptor activity as taught by the '532 Patent, as discussed in the 

Matsui Dec. at 'ff JO (Item 12). 
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The Testing Data Table shows that a number of the claimed compounds, such as 

compound BAN 404 (the compound of instant Example 1 ), exhibit lower p3 receptor activity 

than P2 and P1 receptor activity (page 11; Matsui Dec. 9[ 10). 

However, claims 1-6 and 9 are drawn to a compound of formula (I) or (Ia); claims 7-8 

and 10-12 are directed to a composition thereof; claims 13-14 are drawn to a method of treating 

diabetes mellitus and a method of treating obesity respectively. These claims do not require that 

the compounds have greater p3 receptor activity than p2 and p1 receptor activity. Even so, the 

Testing Data Table shows that most of the claimed compounds exhibit selective p3 receptor 

activity, consistent with the disclosure of the specification. As such, a reasonable examiner 

would not consider the information provided by Items 2 and 12 important in deciding whether 

claims 1-14 are patentable. 

b. Patent Owner (pages 13-15) submits that a substantial new question of 
patentabili(y as to claims 1-14 is raised by the Testing Data Table (Item 2) 

showing that not all q/ the claimed compounds of Rxamples 1-106 and 108-113 

met Yamanouchi 's internal criteria for further development described in the R & 
D Flowchart (Item 5), as discussed in Matsui Dec. at 717111-13 (Item 12). 

The R&D Flowchart shows that for further evaluation, a candidate compound should 

have an IA test result for p3-receptor agonism of greater than 0.6 (or 60%) and a pD2 value for 

the p3-receptor of greater than 6.5, while at the same time having IA test results for P1 and P2 
receptor agonism of less than 0.2 (or 20% ). The Testing Data Table shows that 17 of the claimed 

compounds do not meet Yamanouchi's p3 receptor selectivity and activity criteria (Matsui Dec. 

Ull-13). 

However, Yamanouchi' s internal criteria for further development is not suggested or 

described in the specification or the claims. Importantly, claims 1-6 and 9 are drawn to a 

compound of formula (I) or (Ia); claims 7-8 and 10-12 are directed to a composition thereof; 

claims 13-14 are drawn to a method of treating diabetes mellitus and a method of treating obesity 

respectively. These claims do not require specific p3 receptor selectivity or activity in accordance 

to Yamanouchi's internal criteria. Even so, the Testing Data Table shows that many of the 
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claimed compounds exhibit selective p3 receptor activity and meet Yamanouchi's internal criteria 

for further development. As such, a reasonable examiner would not consider the information 

provided by Items 2, 5 and 12 important in deciding whether claims 1-14 are patentable. 

c. Patent Owner (pages 15-17) submits that a substantial new question of 
patentability as to claims 1-14 is raised by the incorrect identification of the assay 

for determining the fh selectivity, as shown by the Testing Data Table (Item 2 ), R 
& D Meeting Materials (Item 3), the Monthly Progress Report (Item 6), and 
Matsui Dec. at 7!7! 15-18 (Item 12 ). 

Patent Owner submits that the specification incorrectly describes the use of the SK-N

MC cell system (col. 11, line 56 to col. 12, line 11) instead of the CHO cell system for evaluating 

the PJ activity of the inventive compounds. The Testing Data Table shows that the SK-N-MC cell 

system was used only after the October 15, 1998 filing date of the international application that 

led to the '532 patent (Matsui Dec. <[15). At the time of the invention, the CHO cell system was 

used to assess the p3 activity (R & D Meeting Materials, page 3; Matsui Dec. Ul5-17). The SK

N-MC cell system was actually used to evaluate other potential anti-diabetic compounds 

synthesized before the inventive compounds. A switch was made to the CHO cell system 

because the gene for the single human p3 receptor became available and could be used to 

construct a CHO assay (Matsui Dec. <j[l 7). Both the SK-N-MC cell system and the CHO cell 

system provide test results that have "significant conelation" with each other for assessing PJ 
receptor activity (Matsui Dec. <[18; Monthly Progress Report, page 2). 

However, claims 1-6 and 9 are drawn to a compound of formula (l) or (Ia); claims 7-8 

and 10-12 are directed to a composition thereof; claims 13-14 are drawn to a method of treating 

diabetes mellitus and a method of treating obesity respectively. These claims do not recite P1 
receptor activity, or the particular cell system to be used for its assessment. As such, a 

reasonable examiner would not consider the information provided by Items 2, 3, 6 and 12 

important in deciding whether claims 1-14 are patentable. This is especially so as the results with 

the use of the incorrectly identified SK-N-MC cell system correlates well with the results of the 

CHO cell system (Matsui Dec. 9[18; Monthly Progress Report. page 2). 
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d. Patent Owner (pages 17-20) submits that a substantial new question of 

patentability as to claims 1-14 is raised by the Testing Data Table (Item 2) 

showing that not all of the claimed compounds of Examples 1-106 and 108-113 

have ED30 values ten times greater than the compounds c~f' WO 95129159, as 

described in the spec~fication and argued by the Patent Owner during prosecution 

(The Prosecution File History, ltem 7). 

The specification (col. 11, lines 21-31) states that some of the inventive compounds 

exhibited a strong activity so that the ED10 value in the oral administration was 3 mg/kg/day or 

less, whereas the compound of Example 90 and Example 92 of WO 95/29159 had an ED30 value 

of 30 mg/kg/day. During prosecution, Patent Owner also argued that the inventive compounds 

have ED30 values ten times better than the prior art compounds (The Prosecution File History, 

5141200 l amendment, page 12). The Testing Data Table shows that 21 claimed compounds of 

Examples 1-106 and 108-113 have ED30 values of> 10 mg/kg/day, others have ED30 values 

between 3 to 10 mg/kg/day. Compounds No. 1 (BAN-358; Example 86) and Compound No. 3 

(BAN-369A; Example 99) have ED~10 values of 3 mg/kg/day or less. 

However, claims 1-6 and 9 are drawn to a compound of formula (l) or (la); claims 7-8 

and 10-12 are directed to a composition thereof; claims 13-14 are drawn to a method of treating 

diabetes mellitus and a method of treating obesity respectively. These claims do not recite ED30 

value of 3 mg/kg/day or less. Even so, the Testing Data Table shows that "some" of the claimed 

compounds exhibit ED30 values of 3 mg/kg/day or less as stated in the specification. As such, a 

reasonable examiner would not consider the information provided by Items 2, and 7 important in 

deciding whether claims 1-14 are patentable. 

Accordingly, Items 2-3, 5-7 and 12 do not raise a substantial new question of 

patentability as to claims 1-14. 

In summary, the above issues 1-2 set forth in the Request do not raise a substantial new 

question of patentability as to claims 1-14. These issues will not be considered in the 

reexamination proceeding based on this Supplemental Examination. The patentee is advised that 
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it may be desirable to consider filing a reissue application provided that the patentee believes one 

or more claims to be partially or wholly inoperative or invalid based upon these issues. 

Items of Information Raising a Substantial New Question of Patentability 

3. JP '861 (Item No. 8) as presented in the request (pages 20-21) raises a substantial 
new question of patentability affecting claims 1-5, 7-11, 13and14. 

JP '861 (page 2) generically discloses a compound of the following formula (I): 

Specific compounds are described in Tables 7-9. Compound 11 in Table 9 has the following 

formula: 

The compound of formula (I) is useful as a therapeutic agent for diabetes. It possesses 

selective stimulatory effects on ~3 adrenergic receptor and thus has anti-obesity effects and anti

hyperlipidemia effects (page 14, [0019]). 

As such, a reasonable examiner would consider these teachings of JP '861 important in 

deciding whether claims 1-5, 7-11, 13 and 14 are patentable. 
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4. JP '861 in combination with Blin (Items No. 8-9) as presented in the request (pages 
21-23) raises a substantial new question of patentability affecting claims 1-5, 7-l l, 13 
and 14. 

JP '861 is as discussed above. 

Blin studies the structural and conformational features determining selective signal 

transduction in the Bi adrenergic receptor. Analysis of the structural-activity relationships of a 

large variety of compounds would determine the structural features responsible for the B3 

adrenergic receptor potency and selectivity of ligands (page 1097). Potent B3 adrenergic receptor 

agonists may have one of the following minimal pharmacophores (page 1102, Fig. 7): 

A 

<ll (h) '° J.~3:): O.M 
.i1 tA) .~ ~"" .t (l.!l~ 
11.1 (A) ... 1111 t ~l.llli 

B 

di iAl" 3.1!4 ± OJl 
d2 (,\) " ;t<l!H; !l.02 
<13 (Al" 1,95 ±om 
d4 (Al" S.35 :!:0.1'8 
d5(AJ,,4.31 ±{U2 

As such, a reasonable examiner would consider the teachings of JP '861 and Blin 

important in deciding whether claims 1-5, 7-11, 13 and 14 are patentable. 

5. WO '161 in combination with Blin, Thornber and JP '86l(ltems No. 8-11) as 
presented in the request (pages 23-26) raises a substantial new question of 
patentability affecting claims 1-5, 7-ll, l3 and 14. 
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WO' 161 (pages 3-4) generically discloses a compound of formula I 

Page 10 

Specific compounds are described. The compound of Example 8 (page 32) has the following 

structure: 

The compound of Example 135 (page 63, Table 3) has the following structure: 

wherein R is phenyl. 

The compounds of formula I are selective B3 agonists useful for treatment of diabetes and 

obesity (page 1, Title; page 2, lines 23-26). 

Thornber teaches that bioisosteres are groups or molecules which have chemical and 

physical similarities that impart similar biological properties to a chemical compound. They are 

often used in the pharmaceutical arts to modify a lead compound and obtain compounds with 

similar properties (pages 563 and 565). As shown in Table 3 (page 569), a carbonyl group (-CO-) 

may be replaced with the bioisosteric sulfoxide group (-SOz-). 

JP '861 and Blin are as discussed above. 
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As such, a reasonable examiner would consider the combined teachings of WO '161, 

Thomber, Blin and JP '861 important in deciding whether claims 1-5, 7-11, 13 and 14 are 

patentable. 

In summary, the above issues 3-5 set forth in the Request raise a substantial new question 

of patentability as to claims 1-5, 7-11, 13 and 14. Accordingly, ex parte reexamination will be 

ordered pursuant to 35 U.S.C. 257. 

/Evelyn Huang/ 
Patent Reexamination Specialist 
CRU Art Unit 3991 

Conferees: 

/Padmashri Ponnaluri/ 
Patent Reexamination Specialist 
CRU Art Unit 3991 

/Deborah D Jones/ 
Supervisory Patent Examiner, Art Unit 3991 
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c12) SUPPLEMENTAL EXAMINATION CERTIFICATE 

United States Patent 
Maruyama et al. 

(10) Number: 

(45) Certificate Issued: 

US 6,346,532 Fl 

Jan.31,2014 

Control No.: 96/000,045 
Primary Examiner: Evelyn Huang 

Filing Date: Nov. 21, 2013 

A substantial new question of patentability affecting at least one daim of the patent is raised in the request for supplemental 
examination. See the Reasons for Substantial New Question of Patentability Determination in the file of this proceeding. 
Accordingly, ex parte reexamination will be ordered pursuant to 35 U.S.C. 257. 

6,346,532 

JP 
WO 

(56) Items of Information 

U.S. PATENT DOCUMENTS 

2/2002 Maruyama et al. 

FOREIGN PA TENT DOCUMENTS 

10-218861 A 
94118161 Al 

OTHER DOCUMENTS 

8/1998 
8/1994 

Table oftesting data for compounds including those described in Examples 1-113 of US 6,346,532, 40 pages. 

Materials for Astellas R&D Meeting. Subcommittee on Development Theme Establishment, titled 
"YMl 78/Discontinuation of Development Theme for Diabetes Mellitus," 16 pages, dated October 27, 2003. 

YMl 78 in Type 2 Diabetes Mellitus 178-CL-003 Study Report, 11 pages, dated September 11, 2003. 

Yamanouchi BAN Compound Evaluation System with English translation, 1 page. 

Yamanouchi Monthly Research Progress Report with English translation, 2 pages, dated April 26, 1995. 

Excerpts of the prosecution history of U.S. Patent Application No. 09/529,096, the U.S. National Stage of 
PCT/JP98/04671, filed October 15, 1998, that resulted in U.S. Patent No. 6,346,532. 

Blin et al., "Structural and Conformational Features Determining Selective Signal Transduction in the beta-3-
Aclrenergic Receptor," Molecular Pharmacology, 44: 1094-1104 (1993). 

Thornber, C. W., "Tsosterism and Molecular Modi lkation in Drug Design," Chern. Soc. Rev. 18:563-580 ( 1979). 

Declaration by Dr. Tetsuo Matsui under 37 C.P.R 1.132, elated November 21, 2013. 
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Office Action in Ex Parte Reexamination 

Control No. 
96/000,045 

Examiner 
EVELYN HUANG 

Patent Under Reexamination 
6346532 

Art Unit 

3991 

AIA (First Inventor to 
File) Status 
No 

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

a. D Responsive to the communication(s) filed on __ . 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

b. D This action is made FINAL. 

c. D A statement under 37 CFR 1.530 has not been received from the patent owner. 

A shortened statutory period for response to this action is set to expire g month(s) from the mailing date of this letter. 
Failure to respond within the period for response will result in termination of the proceeding and issuance of an ex parte reexamination 
certificate in accordance with this action. 37 CFR 1.550(d). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c). 
If the period for response specified above is less than thirty (30) days, a response within the statutory minimum of thirty (30) days 
will be considered timely. 

Part I THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION: 

1. 

2. 

[gJ Notice of References Cited by Examiner, PT0-892. 

D Information Disclosure Statement, PTO/SB/08. 

3. D Interview Summary, PT0-474. 

Part II SUMMARY OF ACTION 

1 a. [gJ Claims 1-5.7-11.13 and 14 are subject to reexamination. 

1 b. [gJ Claims 6 and 12 are not subject to reexamination. 

4. D 

2. D Claims __ have been canceled in the present reexamination proceeding. 

3. D Claims __ are patentable and/or confirmed. 

4. [gJ Claims 1-5.7-11,13and 14are rejected. 

5. D Claims __ are objected to. 

6. D The drawings, filed on __ are acceptable. 

7. D The proposed drawing correction, filed on __ has been (7a) D approved (7b) D disapproved. 

8. D Acknowledgment is made of the priority claim under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the certified copies have 

1 D been received. 

2 D not been received. 

3 D been filed in Application No. __ . 

4 D been filed in reexamination Control No. __ 

5 D been received by the International Bureau in PCT application No. __ . 

* See the attached detailed Office action for a list of the certified copies not received. 

9. D Since the proceeding appears to be in condition for issuance of an ex parte reexamination certificate except for formal 
matters, prosecution as to the merits is closed in accordance with the practice under Ex parte Quayle, 1935 C. D. 
11, 453 O.G. 213. 

1 O. D Other: __ 

cc: Requester (if third party requester) 
U S. Patent and Trademark Office 

PTOL-466 (Rev. 08·13) 01fice Action in Ex Parte Reexamination Part of Paper No. 20140225 
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The present application is being examined under the pre-AJA.first to invent provisions. 

Reexamination 

1. This is a Non-Final Office Action in the ex parte reexamination proceeding of claims 1-5, 

7-1 L 13 and 14 of US 6,346,532 issued to Maruyama on 2/12/2002. 

Claims of US 6,346,532 

2. There are 14 claims in the issued patent. Claims 6 and 12 are not under reexamination as 

no substantial new question of patentability has been raised as to these claims. 

Claims 1-5, 7-11 and 13-14 are under reexamination. 

Claims 1-5 and 9 are drawn to a compound. Claims 7, 8 and 10-11 are drawn to a 

composition. Claims 13-14 are drawn to a method for treating diabetes mellitus and obesity 

respectively. Claims 1and5 are independent claims. 

1. A compound of formula (I): 

in the formula, each of the symbols means as follows: 

Ring B is a heteroaryl group which is unsubstituted or substituted and is 
optionally fused with a benzene ring; 

Xis a bond, or a lower alkylene or an alkenylene, both of which may be 
unsubstituted or substituted with hydroxy or a lower alkyl group, or X is a 
carbonyl or a group represented by -NH-, and when Xis a lower alkylene group 
which is substituted with a lower alkyl group, a carbon atom of the ring B 
optionally bonds with the lower alkyl group so that a ring is formed; 

A is a lower alkylene or a group represented by -lower alkylene-0-; 
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R 1
a and R1

b are the same or different and each may be a hydrogen atom or a lower 
alkyl group; 

R 2 is a hydrogen atom or a halogen atom; 

Z is a group represented by =CH-; 

or a salt thereof 

5. A compound of formula (Ia): 

in the formula, each of the symbols means as follows: 
Ring B is a heteroaryl group; 

Xis a bond or a lower alkylene group; 

R is a hydrogen atom, a halogen atom, a lower alkyl group, amino group, an aryl 
lower alkyl group, or a halogeno aryl-lower alkyl group; 

or a salt thereof. 

Priority 

3. US 6,346,532 is issued from US Application No. 09/529,096, filed on 4/7/2000, which is 

a 371 of PCT/JP98/04671, filed on 10/15/1998, published as WO 99/20607 on 4/29/1999. lt 

claimed the foreign priority of JP 9-285778, filed on 10/17 /1997. 

JP 9-285778 fails to provide adequate support for claims 1-5, 7-11 and 13-14. 

Particularly, in formula (I) of JP 9-285778, ring Bis "a nitrogen-containing heteroaryl group", A 

is methylene, ethylene or -CH20-, and A is at a fixed position para to -NHCO-X-ring B. The 

instant claims l and 5, however, recite "a heteroaryl group" as ring B. Claim 1 further recites 

lower alkylene or -lower alkylene-0- as A, which position may vary with respect to -NHCO-X

ring B. Formula (I) of claim l and Formula (Ia) of claim 5 were described in PCT/JP98/0467 l 
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filed on 10/15/1998. Accordingly, the effective filing date for claims 1-5, 7-11 and 13-14 is 

10/15/1998 rather than the 10/17I1997 filing date ofJP 9-285778. 

Cited References 

4. Japanese Patent Application Kokai Publication No. Hl0-218861, "Novel 
Phenethanol Derivative or Salt Thereof," published August 18, 1998, and 
certified English-language translation thereof(" JP '861 "). 

Blin, N. et al., "Strnctural and Conformational Features Determining 
Selective Signal Transduction in the P3-Adrenergic Receptor," Molecular 
Pharmacology, 44:1094-1104 (1993) ("Blin"). 

PCT Publication WO 94118161, published 18 August 1994 ("WO '161"). 

Thomber, C.W., "lsosterism and Molecular Modification in Drug Design," 
Chem. Soc. Rev. 18:563-580 (1979) ("Thornber"). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between tl1e subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordimn·y skill in tl1e ait to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-5, 7-11and13-14 are rejected under pre-AIA 35 U.S.C. 103(a) as being 
unpatentable over JP '861 in view of Blin and WO '161. 

JP '861, published on 8/18/1998, is available as prior art under 102(a). 
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JP '861 (page 2) discloses a compound of formula (I) that possesses selective stimulatory 

effects on p3 adrenergic receptor and thus have anti-obesity effects and anti-hyperlipidemia 

effects. They are useful as therapeutic agents for treatment of diabetes (page 14, [0019]). The 

compound of formula (l) has the following structure: 

Specific compounds of formula (I) are described in Tables 7-9. Compound 11 in Table 9 has the 

following structure: 

Compound 12 of Table 9 has the same structure as compound 11 except that its amino-pyridinyl 

(Bring) is replaced with amino-thiazolyl. 

Compound 11 or compound 12 of JP '861 has a hydroxyl-substituted tenninal phenyl, 

whereas the compound of claims 1-5 has an unsubstituted terminal phenyl. 

However, Blin studies the structural-activity relationships of a large variety of 

compounds to determine the structural features responsible for the p3 adrenergic receptor potency 

and selectivity of ligands (page 1097). Potent P3 adrenergic receptor agonists have the following 

minimal pharmacophore (page 1102, Fig. 7) wherein the terminal phenyl is unsubstituted: 
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Page 6 

Blin thus teaches that the hydroxyl substitution on the terminal phenyl in the compound of JP 

'861 is not required for p3 adrenergic receptor agonist activity. Indeed, WO '161 (page 3) 

discloses a structurally similar p3 adrenergic receptor agonist compound, wherein the terminal 

phenyl may be unsubstituted (Table 3, Example 135) or substituted with hydroxyl (Example 8) 

or halogen (Example 142). 

Accordingly, it would have been obvious to one of ordinary skill in the art to replace the 

hydroxyl-substituted phenyl of JP'86 l with the unsubstituted phenyl to arrive at the compound 

of claims 1-5. In view of the teachings of JP'861, Blin and WO' 161, there would have been a 

reasonable expectation of success in obtaining a compound with potent P1 adrenergic receptor 

agonist activity. 

Claims 7 and 11 recite a composition comprising a pharmaceutically acceptable carrier 
and a compound of formula(£) or the salt thereof as claimed in one of claims l through 4 
(claim 7) and as claimed in claim 5 (claim 11). 

JP '861 also discloses a pharmaceutical composition comprising the compound of 

formula I and a pharmaceutically acceptable carrier (page 16). 

Claim 9 dependent from claim 1 further recites that the compound of formula I is an 
optical isomer, a hydrate, or a solvate of the compound of formula I. Claim 10 recites 
that the compound of formula (I) of claim 1 in a composition is present as a polymorphic 
substance. 

The compound of formula (I) described in JP '861 may be an optical isomer, a hydrate, a 

solvate of ethanol, or a polymorphic crystal (page 13). 
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Claims 13-14 are drawn to a method for treating diabetes mellitus and obesity 
respectively. Dependent claim 8 further requires that the amount of the compound of 
formula I in the composition of claim 7 be effective for treating diabetes mellitus in a 
human or an animal. 

JP '861 further discloses that the compound of formula I is useful as a therapeutic agent 

for diabetes. It possesses selective stimulatory effects on P3 adrenergic receptor and thus has anti

obesity effects and anti-hyperlipidemia effects (page 14, [0019]). 

7. Claims 1-5, 7-11and13-14 are rejected under pre-AIA 35 U.S.C.103(a) as being 
unpatentable over WO '161 in view of Blin, Thornber and JP '861. 

WO' 161 (pages 3-4) generically discloses compounds of formula I that are selective p3 

agonists useful for treatment of diabetes and obesity (page 1, Title; page 2, lines 23-26). 

Specific compounds with the following structure are described (page 55, Table 2): 

wherein R is phenyl (page 32, Example 8), thiophenyl-2-yl (Example 108), pyridin-2-yl 

(Example 109) or pyridin-3-yl (Example 110). The compounds of Table 3 (page 63) have the 

following structure: 
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The compound of WO' 161 has phenyl-OCH2-CH(OH)-CH2(NH)- instead of the instant 

phenyl-CH(OH)-CH2(NH)-. 

However, Blin studies the structural-activity relationships of a large variety of 

compounds to determine the structural features responsible for the p3 adrenergic receptor potency 

and selectivity of ligands (page 1097). Potent p3 adrenergic receptor agonists have one of the 

following minimal pharmacophores (page 1102, Fig. 7): 

A 

d1 <A) ~ S .. U;;; O.!lll 
dl.(A),.M1;H!.OO 
oil(.\)" Hl'.1 :Hl.0$ 

B 

<It <..l.l" l64:t0Jl 
Jl \Al ~ 1.41H M2 
dl(Al,,U.IS:tom 
d4 {Al" s.35 to. U1 
dS<Al,,4·31 :Hl.12 

As such, phenyl-OCH2-CH(OH)-CH2(NH)- of WO '161 is an alternative to the instant phenyl

CH(OH)-CH2(NH)-. Indeed, the p3 adrenergic receptor agonist compound of JP '861 has the 

alternative phenyl-CH(OH)-CH2(NH)- instead of the phenyl-OCH2-CH(OH)-CH2(NH)- of WO 

'161. 

The compound of WO' 161 has a -S02-heteroaryl instead of the instant -CO-heteroaryl. 
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However, Thornber teaches that sulfoxide group (-S02-) may be rep laced by a carbonyl 

group (-CO-), which is a bioisostere of -S02- (page 569, Table 3). This is because bioisosteres 

are groups or molecules which have chemical and physical similarities that impart similar 

biological properties to a chemical compound. They are often used in the pharmaceutical arts to 

modify a lead compound and obtain compounds with similar properties (pages 563 and 565). . 

Indeed, the p, adrenergic receptor agonist compound of JP '861 has the bioisosteric -CO- instead 

of the -SOr of WO ' 161. 

Accordingly, it would have been obvious to one of ordinary skill in the art to replace 

phenyl-OCHrCH(OH)-CH2(NH)- of WO '161 with phenyl-CH(OH)-CH2(NH)- and replace the -

S02- with the bioisosteric -CO- to arrive at the compound of claims 1-5. There would have been 

a reasonable expectation of success in obtaining a potent P1 adrenergic receptor agonist 

compound, especially in view of the combined teachings of the prior art. 

Claims 7 and 11 recite a composition comprising a pharmaceutically acceptable carrier 

and a compound of formula (l) or the salt thereof as claimed in one of claims 1 through 4 
(claim 7) and as claimed in claim 5 (claim 11). 

WO '161 describes a pharmaceutical composition comprising the compound of formula I 

and an inert car1ier (page 25; page 99, claim 18). JP '861 also discloses a pharmaceutical 

composition comprising the compound of formula I and a pharmaceutically acceptable carrier 

(page 16). 

Claim 9 dependent from claim l further recites that the compound of formula I is an 

optical isomer, a hydrate, or a solvate of the compound of formula I. Claim 10 recites 
that the compound of formula (I) of claim l in a composition is present as a polymorphic 
substance. 

The compound of formula I of WO '161 contains at least one asymmetric center leading 

to formation of optical isomers (page 7, lines 14-22). The compound of formula I described in JP 

'861 may be an optical isomer, a hydrate, a solvate of ethanol, or a polymorphic crystal (page 

13). 
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Claims 13-14 are drawn to a method for treating diabetes mellitus and obesity 
respectively. Dependent claim 8 further requires that the amount of the compound of 
formula I in the composition of claim 7 be effective for treating diabetes mellitus in a 
human or an animal. 

WO' 161 (pages 3-4) discloses compounds of formula I that are selective PJ agonists 

useful for treatment of diabetes and obesity (page 1, Title; page 2, lines 23-26; page 98, claims 

11-12, 18). JP '861 fmiher discloses that the compound of formula I is useful as a therapeutic 

agent for diabetes. lt possesses selective stimulatory effects on p3 adrenergic receptor and thus 

has anti-obesity effects and anti-hyperlipidemia effects (page 14, [0019]). 

Conclusion 

8. Claims 1-5, 7-11 and 13-14 are under reexamination. 

Claims 6 and 12 are not reexamined. 

Claims 1-5, 7-11and13-14 are rejected. 

Future Amendment 

9. Patent owner is notified that any proposed amendment to the specification and/or claims 

in this reexamination proceeding must comply with 37 CFR l.530(d)-U), must be formally 

presented pursuant to 37 CFR l.52(a) and (b), and must contain any fees required by 37CFR 

1.20(c). 

ln order to ensure full consideration of any amendments, affidavits or declarations, or 

other documents as evidence of patentability, such documents must be submitted in response to 

this Office action. Submissions after the next Office action, which is intended to be a FIN AL 

ACTION, will be governed by the requirements of 37 CPR l.116, which will be strictly 

enforced. 
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10. The patent owner is reminded of the continuing responsibility under 37 CPR 1.565(a) to 

apprise the Office of any litigation activity, or other prior or concull'ent proceeding, involving 

Patent No. 6,346,532 throughout the course of this reexamination proceeding. 

Future Correspondence 

11. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Evelyn Huang whose telephone number is 571-272-0686. The 

examiner can normally be reached on Tuesday-Friday. 

ff attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Deborah Jones can be reached on 571-272-1535. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-9900. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status infonnation for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

All correspondence relating to this ex parte reexamination proceeding should be directed: 

By EFS: Registered users may submit via the electronic filing system EFS-Web at 
ht~1?,1;/.l.~t~,-~J.!l!?J~?,JM,~.v./.5~_rns~lrnJ:J2.~,~rrnJh~fa:I~~gL1t~-:Js:~=t 

By Mail to: Mail Stop ex parte Reexam 
Central Reexamination Unit 
United States Patent & Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 
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By FAX to: 

By Hand to: 

Conferees: /Gary Kunz/ 

571-273-9900 
Central Reexamination Unit 

Customer Service Window 
Randolph Building 
40 I Dulany St. 
Alexandria, VA 22314 

Patent Reexamination Specialist 
CRU Art Unit 3991 

/Deborah D Jones/ 
Supervisory Patent Examiner, Art Unit 3991 

Page 12 

/Evelyn Huang/ 
Patent Reexamination Specialist 
CRU Art Unit 3991 
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257 may be filed until after the mailing of a first Office action on the merits. 
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supplemental examination proceeding. 
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Type: a)O Telephonic b)O Video Conference 
c)~ Personal (copy given to: 1 )0 patent owner 2)0 patent owner's representative) 

Exhibit shown or demonstration conducted: d)O Yes e)~ No. 
If Yes, brief description: __ 

Agreement with respect to the claims f)O was reached. g)O was not reached. h)~ N/A. 
Any other agreement(s) are set forth below under "Description of the general nature of what was agreed to ... " 

Claim(s) discussed: a// pending claims. 

Identification of prior art discussed: JP '861. 

Description of the general nature of what was agreed to if an agreement was reached, or any other comments: 
The discussion concerned amending the claims so that thev have full support of the prioritv document filed on 
1011711997, thereby removing JP '861 Coublished on 811811998) as prior art. 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render t11e claims 
patentable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
patentable is available, a summary thereof must be attached.) 

A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION MUST INCLUDE PATENT OWNER'S 
STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. (See MPEP § 2281). IF A RESPONSE TO THE 
LAST OFFICE ACTION HAS ALREADY BEEN FILED, THEN PATENT OWNER IS GIVEN ONE MONTH FROM THIS 
INTERVIEW DATE TO PROVIDE THE MANDATORY STATEMENT OF THE SUBSTANCE OF THE INTERVIEW 
(37 CFR 1.560(b)). THE REQUIREMENT FOR PATENT OWNER'S STATEMENT CAN NOT BE WAIVED. 
EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c). 

/Evelyn Huang/ 
Patent Reexamination Specialist 
AU 3991 
cc: Requester (if third party requester) 

U.S. Patent and Trademark Office 

PTOL-474 (Rev. 04-01) 

/Padmashri Ponnaluri/ 
Patent Reexamination Specialist 
AU 3991 

Ex Parte Reexamination Interview Summary 

/Gary Kunz/ 
Patent Reexamination Specialist 
AU 3991 

Paper No. 20140416 
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Attorney Docket No. 07385.0042-00000 

IN THE UNITED STATli:S PATENT AND TRADEMARK OFFJCE 

In rt~ Ex Parte Re-Examination of: 

U.S. Patent No.: 6,346,532 

lssued: February 12, 2002 

Control No.: 96/000,045 

Filed: November 21, 20 t 3 

Inventors: Tatsuya MARUYAMA et at 

For: AMIDE DERIVATIVES OR SALTS 
THEREOF 

Mail Stop: Ex Parfo H.(~ex~am 
Commissioner for Patents 
P.O. Box 1450 
Akxandria, VA 22313-1450 

Sir: 

) 
) 
) Group Art Unit: 3991 
) 
) Examiner: Evelyn Huang 
) 
) Confirmation No.: 3506 
) 
) 
) 
) 
) 
) 
) 

In response to tht~ Offic.e Action dated March 6, 2014, please amend the above-

captioned patent as follows and cQnsider the following remarks. 
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~LAIMS 

Please amend the c.laims as follows. 

1. (Amenckd) A compound of formula (I): 

OH 
I t~ 

$#:·"'"""'~· .. · •.• "$~·· .... ·. NL\.··.· .. """' ..... A'f. ".,.A.,,-..~·.:·· .•. ·.·.: 0 ~....>-¢ '.:Ji.. ' ' '' ' ~~.:;. ' 

~ ~· . I . . ::i) R~···· ·· ·· t · . . ~ i: . . · .. .. i;: ~~. ~~l~ ~~~ ~""- # I~ { ... El•• ···. 
""'Z"'"' sn. n ~ . ~,..'°'~,..,....., 

in the formula, each of the symbols means as follows: 

ring Bis a nitrQg~n.::_o;._gntaining heteroaryl group which is unsubstituted or 

substituted and is optiona.Hy fused with a benzene ring; Xis [a bond, or] a lower a!kyiene or an 

alkenylene, both of which are unsubstituted or substituted with hydroxy or a lower alkyl group, 

or X is a c.arbony! or a group represented by -NH-, and when X is a lower alkylene \Vhk.h is 

substituted with a lower alkyl group, a carbon atom of the ring B optionally bonds whh the lower 

alkyl group so that a ring is formed; A is methylem.~. ethylene, [a lower alkylene] or a group 

represented by CH20------- [--lower alkylene~O-]; R1
a, R1

b are the same or diffenmt and each is a 

hydrogen atom or a lower alkyl group; R2 is a hydrogen atom or a halogen atom; and Z is a group 

reprnsented by =CH------; or a salt thereof. 
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2. (Cancelled) 

3. (Amended) The compound of formula (I) 01" the salt thereof acc.~on.ling to 

daim 1 [claim 2], wherein tht~ ring Bis fa heteroaryl group which is] substituted with a 

substituent: chosen from a halogen atom, lower alkyl, lower alkenyl, lowi.:.~r alkynyl, hydroxy, 

sulfanyl, halogeno lower alkyl, lower alkyl-0------·, lower alkyl-S-, lower alkyl-0-----CO-----, 

~~arboxy, sulfonyl, sulfinyl, lower alkyl--SO------, lower alky1-S02-, lower alkyl-CO------, lower 

alky!-C0--··0---··-·, carbamoyl, lower alkyl-NH-CO-, di-lower alkyl--M·····,CO······, nitro, cyano, 

amino, lower alkyl--NH-, ~1nd_di-lower alkyl-N-----· [, aryl-lower alkyl, halogeno aryl-lower alkyl, 

guanidino, lm,ver alkyl-CO-NH, and lower alkyl-SCh---NH------l 

4. (Amended) The compound of formula (l) or the salt thereof according to 

claim 3, wherein R2
, R 1

a and RJb are each a hydrogen atom, [and Z is =CH-] A is methvlene, 

5. (Amended) A compound of fonnula (I.a): 

3 
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[in the formula, each of the symbols means as foHO''Ns: 

ring B is a het~:roaryl group; X is a bond or a lower alkylene group; R is a 

hydrogen atom, a halogen atom, a lower alkyl group, amino group, an aryl lower alkyl group, or 

a halogeno aryl-lower alkyl group;] or a salt thereof, 

6. A compmmd: (R)-4 1-[2·{(2"Hydroxy-2-ph~mytethyl)ami.no ]ethyl]-2-

pyridinecarboxyanilide, (R}2-[1.-(4-chi.orobenzyl)-1H-imidazol-2-yl)-4'-[2-[(2-hydroxy-2-

phenylethyl)amino ]ethyl]-ac:etanilide, (R)-2-[ 1-(3 ,4-dichlorobenzy!)-1 H-tetrazol·-5-yl]-41-[2-[(2-

hydroxy-2-phenylethyl)amino]ethyl]acetanilide, (R)-2-(2-aminothiazol-4-yl)-4'-[2-(2-hydroxy-2-

phenylethyl)amino ]ethyl]acetanilide, (R)-2-(2-benzyl-1 H-l ,2,4-triazol-3-yl)-41-[2-[(2-hydroxy-2-

phenylethyl)-amino]ethyl.Jacetanil.ide, (R)-2-(2-aminopyridin-6-yl)-4'-[2-[(2-hydroxy-2-

phenylethy l )amino] ethyl] acetanilide, (R )-4 '-[2-[ (2-hydroxy-2-pht~ny lethyl )arnino ]ethyl ]-2-(2-

pyridyl)acetanilide, (R)-41-[2-[(2-hydroxy--2-phenylethyl)-amino Jethyl)-2-(2-

pyrazinyi )acetanilide, (R)-4 '-[2-[ (2-hydroxy-2-ph enyl ethyl) amino] ethyI) .. 2--(2-pyrirnidinyl)-

acetanilide, or a sah of any of the foregoing. 

7. (Cancelled) 

4 

PT0_00001504 

Sawai Ex. 1007 
Page 410 of 495



8. (Cancelled) 

9. The comp0tmd of formula (I) as claimed in claim 1, wherein the 

compound of formula (I) is an optical isomer, a hydrate, or a solvate of the compound of formula 

(I). 

10. A composition comprising a compound of formula (1) as claimed in claim 

1 in a pharmaceutically acceptable carrier, wherein the compound of formula (I) is present as a 

polymorphic substance. 

11. (Amended) A composition comprising [at least om~] !oh~. compound of 

formula [(I)] 01\} or the salt thereof as claimed in claim 5, in a pham1aceutically acceptable 

carrier. 

12, A composition comprising at least orw compound or the salt of any of the 

foregoing as claimed in claim 6, in a pharmaceutically accl~ptable carder. 

13. A method for treating diabetes mellitus in a human or animal patient in 

need of such treatment a;.~omprising administering to the patient an amount of a compound of 

formu.la (I) as 1:.:laimed in c.laini l, wherein the amount is an amount effective for such treatmtmt. 

5 
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14. A mt~thod for treating obesity in a human or animal patient in need of such 

trf .. ~atment comprising adrninistering to the patient an mnount of a compound of forrnula (I) as 

claimed in claim 1, wherein the amount is an amount effo~~tive frH' such treatrnent 

J 6 , ___________ _(t'i2w1'.l11\L£Tfflll:!h}Hm!..i:\9,9.mX!lx!£cJq,.£l\1inL'.19r ti;t~,dt thi;Xf~lL!:i:S\1igh .l&J~ 

mixture of (R) and (S) optical MtQJX1~X),'L 

11_ .. ____ ili£)Y)J:'.hK;2~~mm!.m1d,.u9g9nl,\ngJQ.:gl1!im.JJi.9Ltl!~t~a! t.· thereof~. \~:b·ichJ~.Jl 

racemic mixtm:~, 

l~ .. , ......... ,,G~~L:\ .cQi!llJ9§1fam.s~inum:~~li!!t~J~tL1,if~§i . .mJ~.-~~~\mJ?tmt\dJ1Lfortt1u! a (})·. ot 

the salt thereof as i;;l.?-imS(g_Jn_gm .. ~ of claims 1, ~_,__4_,_JUl~Ll~_::J 7 in a pharmaceutically acce:ntabl~. 

£.\olJJ:i~L 
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.12"-~N·e:vt'!. ·~l'he &'.~~tnt19$tt\~)J1J:\~ .. g!Atinrn:4Jn d!:til:rt ·1_2.1..11::h&i:tfat1h~.11L!~g1st'-qxl£ 

-~~9It!R9W1~l;g_[,fot!Xtt\htllLillJhe ~•al tJh~WQ~tCi1_f11~i:~~.rtLillm1..t1lnt1.u!lt · eflt~RJix~d!1t.lr~\~1!,\~1Rsilhi!W1£ti. 

111ellitus in a hurnan or animal patient in need .. 9-f.~tJ£h.:~I~§:tin& 

7 
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STATEMENT OF.J]:!J;LISJI~~iSTl\NCE OF THE INTE.RVIEW 

Patent Owner and its attorneys, Cha:des E. Van Hom and Jason M. Okun, would 

like to thank Examiners Evelyn Huang, Gary Kunz, and Padmashri Ponnaluri for the courtesies 

extended during a personal int{~rview conducted on April 16, 2014. During the interview, 

potential daim changes were discussed that would make all clahns folly support,~d by priority 

Japanese Application No. 9-258778, thereby antedating JP .10-218861 (JP '861), H was agreed 

that if the claims were supported in the priority application, eliminating JP '861 as prior mt, all 

prior art rejections ofrecord would be withdrawn. The Examiners irn .. fo:.~ated that a new St~arch 

would be conducted as required for any new or arnended claims. 

8 
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The claims are l and 3-6, and 9~ 19, with claims 1, 5, and 6 being in im:lependent 

form, 

Claim 1 has been amended to better retfoct the subject matter disclosed in priority 

Japanese Application No. 9-258778 and to better define the intended invention. In particular, 

c.laim 1 has been amended to (i) specify that ring Bis a nitrogen··containing heteroaryl group; (ii) 

specify that A is methylene, ethylene, or a group represented by -CH20-; (iii) specify the 

position of attachment of A on the phenylene ring with respect to -·-NHCO~X .. ring B; and (iv) 

delete a bond from the list of options for X. Support for this arnendment may be found, for 

example, in cancelled claim 2 and in the Examples, as wt1H as in the priority application at 

paragraph [0007] and in tht~ Examples. 

Claim 2 has bt~en ~~ancelled without prejudice or disclaimer. 

Claim 3 has been amended to reflect the cancellation of claim 2 and to shorten the 

list of substituents for ring B based 011 the list provided in the priority application at paragraph 

[001 OJ. 

Claim 4 has been amended to recite specifkaUy the first stru'-~ture shown at col. 

39 (Table 3) of the specification: 

The priority application supports this change, inter alia, in Example 41 and at paragraphs [0011] 

and [0026]. 

9 

PT0_00001509 

Sawai Ex. 1007 
Page 415 of 495



Claim 5 has been amended to redt(~ specifically the structi.m.;: of mirabegron, 

which is supported by Example 41 in both the instant specification and in th~~ priority 

application, as well as by the recitation of the chemical name of this compound ((R)-2-(2-

aminothiazol-4-yl)-4'-[2-(2-hydroxy-2-phenylethyl)amino ]ethyl]acetanilide) in claim 6, 

Claim 6 is not subject to reexamination. 

Claims 7 and 8 have been cancelled without prejudice or disclaimer, 

Claim 9 has not been changed, The priority application supports this claim, inter 

alia, at paragraphs [00111 and [0026]. 

Claim 10 has not been changed. The priority application supports this claim, inter 

alia, at paragraphs [0011], [0026], [0031] 1 and [0032]. 

Claim 11 has been amended to reflect the changes made in claim 5. The priority 

app1foation supports this claim, inter alia, at paragraphs [0031] 2 and [0032]. 

Claim 1.2 is not subject to reexamination, 

Clairns 13 and 14 havt~ not been changecL The priority application supports these 

claims, inter alia, at paragraph [0027]. 

Claims 15-19 have been added. Support for claims 15-17 may be found, inter 

alia, in claims 4 and 9 and in the paragraph at coL 4, lL 8-15 of the specification, as well as in the 

priority appHcation at paragraphs [0011] and [0026.J. 

1 Starting from the fast paragraph on page 29 of the English language translation of the priority application :filed 
March 7, 200.! during the original prosecution oft.LS. Patent No. 6,346,532, 
2 Starting from the last parngraph on page 29 of the English language translation of the p1·iority application filed 
March 7, 2001 during the original pmsecuticm ofU$, Patent No, 6,346,532, 
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Claim 18 is a re-presentation of patent clairn 7, whk~h has been revised to reflect 

the cancellation of claim 2 and the addition of daims 15-17. The priority applio.~ation supports 

daim 18, inter alia, at paragraphs [0031 ]3 and [0032.]. 

Claim 19 is a rn-presentation of patent claim 8, which has bi.xm revised to reflect 

the cancellation of claim 7 and to improv1..~ its form. The priority application supports claim 19, 

inter alia, at paragraph [0027]. 

No new matter has been added. Based on the abov .. ~ amendments and the 

follovving remarks, Patent Owner respectfolly requests that the Examiner reconsider all 

outstanding rej~~ctions. 

Claims 1-5, 7-1 l, 13, and 14 stand rejected under 35 U.S.C. § l03(a) as bdng 

allegedly unpatentable over JP 10-218861 (JP '861) in view ofthe Blin article (Blin) and \VO 

94/18161 (WO '161). These claims also stand rejected m1.der 35 tLS.C. § 103(a) as being 

allegedly unpatentable over WO' 161 in view· of Blin, the Thornber artide (Thomber), and JP 

'861. These rejections are respectfully traversed. 

The Office Action aHeges that the daims in the instant patent are entitled only to 

the international filing date of October 15, 1998, because these claims are not adequately 

supported by priority Japanese Application No. 9··258778. Th(:refore, since JP '861 was 

published on August 18, 1998, the Examiner cited this document as a reference under 35 U.S.C 

§ 102(a). 

3 Starting from the last paragraph on pag~1 29 ofthe English languag1.~ ttanslation ofthe priority application filed 
March 7, 200 l during the original prosecution of U.S. Patent No. 6,346,532. 

11 
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Patent Owner respectfully submits that the instant claims, as amended above, are 

adequately supported by the aforementioned priority application. In particu1ar, the alleged 

discwpancies bet\veen the patent claims and the disclosure in the priority application mentiontid 

in the Office .Action at page 3 have all been addressed by thti above amendment Therefore, the 

present claims are entitled to the October 17, 1997 filing date of the priority Japanese 

application, which is before the October 15, 1998 publication date of JP '861. Accordingly, JP 

'861 is not prior art. Since all of the above n~jections are based, at least in part, on JP '861, these 

rejections caxmot be maintained for at least this reason alone, and should be 'Nithdrawn, as agreed 

during the personal intt~rvk~w conducted on A.pril 16, 2014. 

CONCLUSION 

For at least the reasons stated above, claims l, 3-5, 9-11, and 13-19, which are 

subject to reexamination, are patentable. Accordingly, Patent Owner respectfully rnquests 

reconsideration of the rejections and that the claims be confirmed and/or determined patentable. 

Should the .Examiner believe anything fm1her is desirabk~ in order to place the claims in even 

better condition, the Examiner is invited to contact Patent Owner's undersigned representative. 

12 
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It is believed that no foes are necessary in connection with this Amendrnent 

However, ln the event that the US, Patent and Trademark OHice determines that fees are due, 

the Commissioner is hereby authorized to charge any such fees to the undersigned's Deposit 

Account No, 06 0916. 

Dated: May 6, 2014 

Respedful!y submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER., .LLP . 

.. l'$ /) l~~ { { . ,J, i 
By: ~~--~.-.-~:.~:::f~·i~~n ...... 1 .. t:~~:~:: ___________ : .... Y .. ::~:~~ l ~?~~~~~:~~~' 

Charles E. Van Hom 
Reg. No. 40,266 
(202) 408-4000 

1J 
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Litigation Search Report CRU 3999 

To: HUANG, Evelvn . ,. 
Location: Central Reexam Unit 
Art Unit 3991 
Date: 6/f 6/~4 

Case Serial Number: 96/000,045 

From: Monica A. Graves 
Location: CRU 3999, MOW 4831 
Phone: (571 J 272-7253 

monica.graves@uspto.gov 

Litigation search for U.S. Patent Number - 6,346,532 

No Litigation Found 

(See Attached J 

1) I performed a KeyCite Search in Westlaw, which retrieves all history on the patent including any 
litigation. 

2) I performed a search on the patent in Lexis Courtlink for any open dockets or closed cases. 

3) I performed a search in Lexis in the Federal Courts and Administrative Materials databases for 
any cases found. 

4) I performed a search in Lexis in the IP Journal and Periodicals database for any articles on the 
patent. 

5) I performed a search in Lexis in the news databases for any articles about the patent or any 
articles about litigation on this patent. 
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ENGU SH-ABST: 

Amide clerivalives represented by general formula (1) or salts thereof wherein each symbol has 
the following meaning: ring B: an optionally substituted heteroaryl optionally fused with a 
benzene ring;. X: a boncl, lower alkylene or lower alkenylene optionally substituted by hydroxy 
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or lower alkyl, carbonyl, or a group represented by -··N!+-- (when X is lower alkylene optionally 
i;ubstituted by lower alkyl which may be bonded to the hy(Jrogen atom bonded to a com;titu<1mt 
carbon atom of ring B to form lower alkylene to thereby form ~1 ring); 1\: a lower alkylene or ~J 
group represented by -(lower alkylene)-0-; R(Jc)and R(Wl: the same or different and each 
hydro~1en or lower alkyl; R( 2l: hydroqen or haloqeno; and Z: nitrogen or a group represented 
by &boxH;CH-, Tile compounds are useful as a diabetes remedy which not only functions to 
both accelerate the secretion of insulin and enhance insulin sensitivity but has an antiobestic 
action ~md an antihyperlipemic action based on its selective stimulative action on a f!1.,) ,..., 
receptor. 

NO-OF·CLAI MS: 14 

EXMPL-CLAI !\/!: :1. 

NO-OF-Fl GU RES: 0 

NO-DRWNG-PP: 0 

SUMMARY: 

TECHNICAL FIELD 

The present invention relates to pharmaceuticals and, rnore particulal'"ly, it relates to novi.::I 
amide derivatives or salts thereof anti also to tl1erapeutic agents for diabetes mellitus 
containing them as effective components, 

BAOCGROUND OF THE Il\JVGHlON 

Diabetes mellitus is a disease accompanied by continuous hyperglycemic state and is sait1 to be 
resulted by action of many environmental factors and genetic factors. The main controlling 
factor for blood sugar is insulin, and it has been known that hyperglycemia is resulted by 
deficiency of insulin or by excess of factors which inhibit its action (such as genetic cause, lack 
of exercise, obesity and stress). 

Diabetes mellitus is classified into two main types, One is insulin-dependent diabetes mellitus 
(lDDM) caused by a lowering of insulin-secreting function of pancreas due to autoimmune 
diseases, and another is norHnsulin··dependent di,?Jbt:~tt% 1T1ellitus (NIDDM), caused by a 
loweri119 of insulin-secreting function of pancrease due to pancreatic fatigue accompanied by 
continuous high insulin secretion, 95()/o or more of diabetic patients in Japan are said to suffer 
from NJDDM, <md an increase in the patients due to a drnnQe in daily life style is becominq a 
problem, 

As to the therapy of diabetes mellitus, dietetic treatment, therapeutic exercise and remedy of 
obesity are mainly conducted in mild cases while, when the disease progresses, oral 
antidi;:Jbetic drugs (for example, im;ulin secretion promoters such as sulfonylure<:J compounds 
and insulin sensitivity' potentiators which potentiate tile sensitivity of insulin) are administered. 
In severe cases, an insulin preparation is administered, However, there has been a brisk 
demand for creation of the dru~;is whereby higher control for blood su9;:ir is possible, and 
development of antidiabetic druqs havinq <-1 ne-w mechanism and havin9 hi9h usefulness has 
been demc.rnded. 

U.S. Pat. Nos, 4,396,627 and 4,478,849 describe phenylethanolamine deriv.?Jtives and disclose 
that those compounds are useful as drugs for obesity ancl for hyperglycemia. Action of those 
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compounds is reported to be due to a stimulating action to f3(3)-receptors. Incidentally, it has 

been known th<:Jt p-adrenaline receptors are classified into P« J \I ~r .. . 1and ~("')subtypes, that 
\ ., \L. ,·.J 

stimulation of fi(l ,-receptor causes an increase in heart rate, that stimulation of f3r 2 (1·eceptor 
' ' ' . 

stimulates decomposition of glycogen in muscles, whereby synthesis of glycogen is inhibited, 
causin~;i an action such as rnuscul<:Jr tremor, and that stimulation of ~( 3freceptor shows an anti-

obesity and an anti-hyperqlycemi<J m:tion (~;uch as decrease in tri9lyceride, decrease in 
cllolesterol and increase in HDL-cholesterol), 

However, those t\,)-~1~10nists also have actions caused by stimulation of P(l 1- and p01 -
\'-' ' ' , ...... , 

receptors such as increase in heart rate and muscular tremor 1 and they have a problem in 
terms of sicle effects, 

Recently, it vvas ascertained that f:l-receptors have differences to species, and it has been 
reported that even compounds having been confirmecl to have a ~( 3 ) ·receptor selectivity in 

rodential animals such as rats show an action due to stimulatin~1 action to Poy and flp)
receptors in human being. In view of tl1e above, investigations for compounds having a 
stimulatin~1 action which is selective to ~(3 freceptor in human being have been concluctecl 

recently using human cells or cells where human receptors are expressecL For example, WO 
95/29159 describes substituted sulfonamide derivatives represented by the formula set forth 
below and discloses that due to their selective stimulating action to ~(3 )-receptors in human 

being, they are useful against obesity, hyperglycemia, etc However, this patent does not 
specific~1lly disclose an insulin secretion promoting action and ~m insulin sensitivity potentiatinfJ 
action of those compounds. 

(Jn the formula, tile symbols should be referred to in the specific~1tion of this patent) 

As such, there has been still a demand for cre<:Jtion of therapeutic a~Jf.:nts for diabetes mellitus 
of a new type which have a hi9hly clinical usefulness. 

DISCLOSURE OF THE INVENTION 

The present inventors have conducted an intensive inv12stii;Jation on compourKJs having both an 
insulin secretion promoting action and an insulin sensitivity potentiating action and found that 
novel amide derivatives show both a good insulin secretion promotin9 action and a 9ood insulin 
s<1msitivity potentiatin~1 action <rnd furtherrnore show a selective stimulating action to~('\-

-·i 

receptors, leading to accomplishment of the present invention, 

That is, the. present invention relates to an amide derivative represented by the fJeneral formula 
(l) set forth below or a salt thereof that is useful for tile tl1erapy of diabetes mellitus, llavin9 
both an insulin secretion promotimJ action and an insulin sensitivity potentiating action and 
further havin9 anti·obesity ,?Jnd anfrhyp~~l"lipernia actions due to a sel~~ctive stimul<:1tinq action 
to !3('J\-receptors. Tile present invention also relates to a pharmaceutical agent, particularly to a 

, ... ; J 

therapeutic agent for cliabetes mellitus containing the amide derivative or the salt thereof as an 
effective ingredient. 

(Jn the formula, each of the symbols means as follows: 

rinq !3: a heteroaryl group wllich may be substituted and may be fused with a benzene rinq; 

X: a bond, lower alkylene or ~Jlkenylene which may be substituted with hydroxy or ,fl lower alkyl 
group, carbonyl, or a group represented by -NH- (when X is a lower alkylene ~Jroup whicl1 
may be substituted with a lower alkyl iJroup, the hyclrogen atoms bonded to the carbon atom 
constitutinq the rino B may form <:l lower alkylene woup to\jether with the lower alkyl nroup so 
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that a ring is formed); 

A: lower alkylene or a woup represented by ~lower ~ilkylene~O-; 

R(ta), R(ib): they may be the same or different and ead1 is a hydrogen atom or a lower alkyl 
group; 

R(:!J: a hy'droqen atom or a halonen atom; and 

Z: a nitrogen atom or a group represented by (:\tboxH;CH····.) 

lhe compound of the general formula (I) is further illustrated as follows, 

In the definitions used in the general formula in this specification, the term "lower" means a 
linear or branched hydrocarbon chain l1aving from 1 to 6 carbon atoms unless otherwise 
specified, 

Specific examples of the "lower alkyl group" are rnethyl, ethyl, and linear or branched propyl, 
butyl, pentyl and hexyl, preferably an alkyl having from 1 to 4 carbon atorm;, ancl particularly 
preferably metllyl, ethyl, propyl and isopropyl. 

Examples of the "lower alkylene t;,1roup" is a divalent gmup obtained by removin9 an arbitrary 
hydrngen atom(s) from the above "lower alkyl group", preferably an alkylene group having 
from 1 to 4 carbon atoms, ancl particularly preferably methylene, ethylene, propylene and 
butylene. Examples of the "lower alkenylene group" are vinylene, propenylene, butenylene, 
pentenylene and hexenylene groups. 

Tile "heteroaryl qroup which may be fused with a benzene ring" in the "heteroaryl \JrOUP which 
may be substituted and may be fused with a benzene ring" means a rinq qroup where a 
benzene ring is fused vvith a heteroaryl !~roup as mentioned later or a non-fusee! l1eteroaryl 
~1roup. 

Specific examples of the "ring group where the benzene ring is fused with a heteroaryl 9roup" 
w·e fused~rinn heteroaryl nroups such as quinolyl, i~>oquinolyl, quinazolinyl, quinolidinyl, 
quinoxalinyl, cinnolinyl, benzimidazolyl, imidazopyridyl, benzofuranyl, benzoisoxazolyl, 
benzoxazolyl, benzothiazolyl, oxazolopyridyl, isothiazolopyriclyl, benzothienyl, etc.; and oxo
added ri11~1s such as oxobenzofurayl, etc 

Examples of the "hetero;:Jryl group" are monocyclic heteroaryl groups such as furyl, thienyl, 
pyn-olyl, imidazolyl, thi~1zolyl, pyrazolyl, isothia:wlyl, isoxazolyl, pyridyl, pyrimidyl, pyridazinyl, 
pyrazinyl, thiadiazolyl, triazolyl, tetrazolyl, etc; and bicyclic lleteroaryl groups such as 
naphthylidinyl, pyricJopyrirnidinyl, etc 

The substituent in the "heteroaryl ~Jroup vvl1ich may be substituted and may be fused with a 
benzene ring" may be any fJroup which can be usually substituted in this ring 9roup, Preferred 
examples are a h~Jlogen <:1tom ,?Jnd lower alkyl, lower alkenyl, lower alkynyl, hydroxy, sulfanyl, 
l1alogeno lower alkyl, lower alkyl-0-, lower alkyl-S-, lower alkyl-0-CO-, carboxy, sulfonyl, 
sulfinyl, lower alkyl··SO····, lower alkyl-SOc2 i·····, lower alk:;+CO·····, lower alkyl-CO····(}····, 

carbamoyl, lower alkyH~H-CO-, dHower alkyl~N-C0- 1 nitro, cyano, amino, ~jllankiino, lower 
alkyl-C0-1\JH- 1 lower alkyl-S0, 1).-l\IH-, lower alkyl-NH-, di-lower alkyl-l\1-, -0-lower 

'~ 
alkylene·O····, et.c. These substituents may further be substituted with a substitu.;.'.nt such as an 
ai·yl qroup, a heteroaryl ~1roup, a halo~1en atom, hydroxy, sulfonyl, halo\jeno lower alkyl, lower 
alkyH)-, lower alkyl-S-, lower alkyl-0-CO-, carboxy, sulfonyl, sulfinyl, lower alkyl-SO-, 
lower alkyl-SO(?.)"···, lower alkyl-CO····, lower alkyl-CO····O····, carbamoyl, lower alkyl-f\JH····CO····, 

dHo-wer alkyl··N-···C0··- 1 nitro, cyano, amino, guanidino, lower alkyl··CO····NH·-·, lower alkyl-SO 
( 2)-NH-, lower alkyl-NH-, di-lower alkyl-N-, etc. Tllese substituents sucll as an aryl group, a 
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heteroaryl group, etc may further be substituted with a halo9en atom, etc. 

The "lower alkenyl woup" is ~1 linear or branched alkenyl \Jroup having 2 to 6 carbon atoms, 
and its specific examples are vinyl, propenyl, butenyl, pentenyl and hexenyl groups. 

The "lower alkynyl group'' is a linear or branched alkynyl group having 2 to 6 carbon atoms, 
and its specific examples are ethynyl, propynyl, butynyl, pentynyl and hexynyl. 

The "halogen atom" means a fluorine atom, a chlorine atom, a bromine atom or an iodine atom, 
ancl the "halogeno lower alkyl group" means a group where an arbitrary hydrogen atom or 
atoms in U1e above-·mentioned alkyl group is/are substituted with a halo~1en atom or atoms. 

The case when X is a bond means that a carbon atom of the ·-·CO--·-- group is directly bonded to 
th.;.'. rin9 8. 

The compound (I) of the present invention has at least one asymmetric carbon atom and 
therefore, there are optical isomers such as (R)~compounds, (S)-compound~;, etc. 1 raceniates, 
diastereomers, etc. The pr·esent invention includes all and eaci1 of isolated isome1's and 
mixtures thereof. The present invention also includes hydrates, solvates (such as those with 
ethanol) and polymorphic substances of the compound (I). 

The compound (I) of the present invention may form a salt with an acid. Examples of the salt 
are acid midition salts with mineral acids such as hydrochloric acid, hy(irobromic acid, 
hydroiodic acid, sulfuric acid, nitric acid, phosphoric acid 1 etc.; and those with organic acids 
such as formic acid, acetic acid, propionic acid, oxalic acid, malonic acid, succinic acid, fumaric 
aid, maleic acid, lactic acid, malic acid, citric acid, tartaric acid, carbonic acid, picric acid, 
methanesulfonic acid, ethanesulfonic acid, glutamic acid, etc. 

Manufacturing Method 

The compound of the present invention or the salt thereof may be manufactured by application 
of various synthetic methods utilizing the characteristics of its fundamental skeleton or type of 
the substituent.. Representative rn<rnufacturin9 methods are illu~:;trated <~s her·eunder. 

First Manufacturing Method 

(Jn the formulae, R(lill, R(lbl, R.(2l, A, 8, X and l have the same meanings as defined already; 
R.(il)is a protective group for amino; and y(llis a leavini,:1 woup, and more specifically hydroxy, 
lower alkoxy or halide.) 

1n this method, the compound (H) and the compound (m) are subjectecJ to amicJation, and the 
protective qroup is then removed therefrom to synthesize the compound (I) of the present 
invention. 

The mnkiation in this manufacturin~1 rnethod can be conducted by customary manners. 

( <' The solvent may vary depending upon Y ''of the compound (III) ancl mostly, an inert solvent or 
an alcoholic solvent (such as isopropanol, etc) may be applied. 

When y(llis a hydroxy ~Jroup, a method where the reaction i~; conducted in the above
mentioned solvent in the presence of a condensing agent may be applied. Examples of the 
condensin9 a9ent are N,N&prime;-dicyclohexylcarbodiimicle (DCC), 1-ethyl-3-(3-
dimethylarninopropyl)c~1rbodiirnide (F.DCI), 1, 1&prirne;-carbonyldiimidazole (CDI), 
diphenylphosphoryl azide (DPPA), cliethylphosphoryl cyanide (DEPC), etc 
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\!\/hen yCilis lower alkoxy 1 a rnetl1od where the reaction is conducted under heatin~1 or refluxing 
as it is or in the above-mentioned inert solvent: rnay be applied. 

When y(1lis lialide, a method where t.he reaction is conducted in the above-mentioned inert 
solvent in the presence of a base may be applied. 

Examples of the inert solvent are dirnethylformamide (DMF), dimethylacet<=Jrnide, 
tetrachloroetl1ane, dichloromethane 1 dichloroethane, chloroform, carbon tetrachloride, 
tetrahydrofuran, dioxane, dimethoxyethane, ethyl acetate, benzene, toluene, xylene, 
acetonitrile, dimethyl sulfoxide, etc,, and mixed solvents thereof, and they m<'JY be 
appropriately selected dependinq upon each reaction condition. Examples of the base are 
inorganic bases such as sodium hydroxide, potassium hydroxiLie, sodium carbonate, potassium 
carbonate, etc; and organic bases such as f\J-methylmorpholine, triethylamine, 
diisopropyletl1yl<:1min(C~ 1 pyridine, etc. 

lhe protective group of the amino represented by R(a)means a protective group which is 
cornrnonly used for amino by those skilled in the art, and its representative examples are acyl 
such as formyl, acetyl, propionyl, methoxyacetyl, methoxypropionyl, benzoyl, t11ienylacetyl, 
thiazolylacetyl, tetrazolylacetyl, thiazolylglyoxyloyl, thienyliJlyoxyloyl, etc; lower alkoxycarbonyl 
i;uch as methoxycarbonyl, ethoxycarbonyl, terH"Jutoxyrnrbonyl, etc.; aralkyloxy-cartmnyl such 
as benzyloxycarbonyl, p-nitrobenzyloxycarbonyl, etc.; lower alkanesulfonyl such as 
methanesulfonyl, ethanesulfonyl, etc; aralkyl such as benzyl, p-nitrobenzyl, benzhydryl, trityl, 
etc; tri-(lower alkyl)silyl such as trimethylsilyl, etc; and the like, 

Removal of the protective group 111 this manufacturing method may be conducted by customary 
manners. For example, the protective group for amino represented by R(almay be easily 
removed, for example, by i) a method where in case that the protective group is benzhydryl, p
methoxybenzyl, trityl, tert-butoxycarbonyl, formyl, etc, treatment with an acid such as formic 
acid, trifluoroacetic acid, a trifluoroacetic acid-anisole mixed solution, a hydrobromic acid-acetic 
acid mixed solution, a hydrochloric acid·dioxane mixed solution, etc. is conducted; ii) a method 
where in case that the protective qroup is benzyl, p-nitrobenz.yl, benzllydryl, trityl, etc. 1 a 
catalytic reduction method using pallacliurn-carbon or palladium tiyclroxicle-carbon is conducted; 
and iii) a method whel'e in cas12 that the protective qroup is a trHlower· alkyl) silyl or the like, 
treatment witl1 ·vvater, fluoride anion (e.g., tetra-n-butylammonium fluoride, sodium fluoricle, 
potassium fluoride, hydrofluoric acid), etc is co111jucted. 

Second Manufacturing Method 

(ln the formulae, R(la), R\lbJ, RC2l, A, B, X and Z have the same meanings as defined already,) 

Jn tllis manufacturing method, the compound (IV) is reacted with the compound (V) to give the 
compouncl (I) of the present invention. 

The amine compound (IV) and the compound (V) are reacted under heating or refluxing for 1 to 
24 hours as they are or in an inert solvent, to give the compound (I) of the present invention. 

Examples of the inert solvent are acetonitrile, tetrahydrofuran, 2-butanone, dimethyl sulfoxide 
and N-methylpyrroliclone. Jn the reaction, a base such as sodium bicarbonate, potassiurn 
carbonate or diisopropylethylarnine rnay Ix~ added to the reaction mixtun.~, 

Incidentally, in the above manufacturing methods, it is possible to purify the resulting 
substance by removino undesired by-products tiv means of recrystallization, pulverization, 
preparative thin layet' chromatography, silica gel flash chromatography (as described in W. C, 
Still, et aL,J. Org. Chem., 43, 2923 (1978)), medium-pressure liquid chromato9raphy and 
HPLC. The compound produced tllroUfJh HPLC c~m be isolated as ~1 correspondin~1 salt. 
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The startin9 material used in U1e above-mentioned manufacturing rriethods may be easily 
manufactured by the m<1.'.thods which are knov11n to those skilled in the art. One of the 
rep1"esentative methods is shown as hereunder. 

Manufacturing Method for the Starting Compound (1I) 

(Jn the formulae, F1,U 0 ) 1 R(lbl, RPl, R(a), A and z have the same meanings as defined already; 
R(b)is a hydrogen atom or an aralkyl-based protective group for amino; and R(c)is epoxy, 2-
haloacetyl or 1-carboxymethan-1-ol.) 

This manufacturinq method is composed of from step (a) to step (c) in which the step (a) is a 
step where the compound (VI) is reacted witt1 the compound (VII), follo'>Ned by reduction 
reaction to give the compound (Vllla) dependim~ upon the type of R(c),;. tile step (b) is a step 
where protection is conducted when R(blof tile compound (VHia) is a hydrogen atom; and the 
step (c) is a step where nitro is reduced to amino to give the compound (II). 

Examples of the aralkyl-based protective group for amino used in this manufacturing method 
are benzyl, p-nitrobenzyl, benzhydryl, etc. 

Step (a) 

Illustration is made for the followin~1 three cases. 

1) When R(c)is epoxy, the compound (VI) may be reactecl with the compouncl (Vll) by tile same 
manner as in the above-mentioned second manufacturing method. Reaction conditions such as 
reaction temperature, solvent, etc are the same as well. 

2) When R(c)is 2-haloacetyl, the compound (VI) is reacted with the compound (VD) in the 
presence of a base, followecJ by reduction reaction lo prepare the compound (VIUa). The base 
is the same as that mentioned in the first rm1nuf<'JCturinq method. The reduction reaction may 
be conducted in the above-mentioned inert solvent or in a solvent of an alcohol type 'Nith 
stirring in the pre:;ence of a reducinQ a912nt. Examples of th12 reducing agent an2 sodium 
borohydride, sodium cyanoborohydride, lithium alurninum hydride, borane, etc 

3) When R(c)is 1-carboxymethan-1-ol, the compound (VI) is reacted with the compound (Vll) in 
the presence of a conclensing agent, followed by reduction reaction in the same manner as in 2) 
to prepare the compound (VIIIa). The condensing agent is tl1e same as that mentioned in t11e 
first manufacturin\;1 method, 

Step (b): 

When R(blin tile compound (VIIIa) is a hydrogen atom, the amino group is protected by 
customary manners using dHert-butyl dicarbon<'Jte, etc., to prepare the compound (VIHa), 

Step (c): 

A method for th!.'.~ reduction or nitro to amino may be conducted by customary manners such as 
metallic reduction using iron, zinc, etc. and catalytic reduction using a catalyst such as 
palladium-carbon, palladium hydroxide-carbon, Raney nickel, etc R(<1lbecomes a hydrogen 
atom dependin~J upon the reduction conditions, but it may be protected again by custornary 
manners. 
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Manufacturing Method for Starting Compound (IV) 

On the formulae, R(lal, R(lbJ, RC 0l, A, 13, X and y(lltmve the same meanings as defined 
all'eady.) 

This reaction is <'J re<:JClion where the compound (IX) and the compound (In) are subjectecJ to 
amidation reaction to give a compound (IVa) and, when R(blis a protective group for amino, the 
protective group is removed to give a compound (IV), The amidation reaction can be conducted 
by the same manner as in the above-mentioned first manufacturing method, ancl the reaction 
conditions such as reaction temperature, solvent, etc are the same as welL 

This reaction is a reaction where the cornpound (X) and the compound (HI) are subjected to 
arnidation reaction and then to reduction reaction to ~Jive a compound (IVb). The amiclation 
reaction can be conducted by the same manner as in the above-mentioned first manufactur·ing 
method, and the reaction conditions such as reaction temperature, solvent, etc. are the same 
as wdL In the reduction reaction, the above~mentioned catalytic reduction, or<~ method where 
reduction is conducted using sodium borohycfride in the presence of cobalt chloride, may be 
applied. 

With regard to other compounds such as the compound (III), the compound (V), the compound 
(Vl), and the compound (VB), those which are available in the market or are appropriately 
synthesized by known methods (such as N-alkylation reaction, cyclization reaction, hydrolysis 
reaction, etc.) from the commercially available compounds may be used, 

The compound (T) of the present invention which is manufactured as such is isolated and 
purified as a free compound, <.i salt thereof obtained by means of salt formation by customary 
manners, a hydrate, a solvate with various solvents such as ethanol, etc., or polymorphic 
crystals, etc Tile isol•ation and purification may be conducted by applying con1mon chemiuJI 
operations such as extraction, concentration, evaporation, crystallization, filtration, 
recrystallization, various chromatographic methods, etc. 

Various isomers may be isolated by customary manners utilizing the physico-chemical 
differences between U1e isomers. For example, the racemate can be converted to 
stereochemically pu1"e isomers by common racemic resolution (such as a method where the 
racemate is changed to diastereomer salts with usual optically active acid (for example, tartaric 
acid), followed by optical resolution, and the like). Incidentally, a mixture of diastereomers m~JY 
be separated by customary method such as fractional crystallizaiton or chrorrwto~,Jraphy, etc Jn 
the case of an optically active compound, it may be manufactured starting from an appropriate 
optically active material. 

Industrial Applicability 

Tl1e phenethanol derivative of tile present invention represented by the general formula (I) or 
the salt thereof has both an insulin secretion promotin9 action and an insulin sensitivity 
potentiatin~J action and also has a selective f\ 3(receptor stimulatin~J action, so that it is useful 

as a therapeutic agent for diabetes mellitus. 

As confirmed by a \Jlucose tolerance test and a hypoglycemic test in insulin-resistinq model 
animals as described later, the cornpound of the present invention has both a good insulin 
secretion promoting action and a ~jood insulin sensitivity potentiating action, so that its 
usefulness in diabetes mellitus is expected. Althouqh the flr.,,,J·receptor stimulatinq action may 

'" 
have a possibility of participating in expression of the insulin secretion promotin\;1 action and the 
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insulin sensitivity potentiating action, other mechanism mi~1ht also possibly participate therein, 
and the details the.re.of have be.en still unknown yet. The ~n,-1·eceptor stirnulating action of the 

,. ! 

compound of the present invention is selective to r:1(3(receptors in human beinq. It has been 

known that the stimulation of !3(,,-receptor stimulates decomposition of fat (decorriposition of 
'"~ j 

the fat tissue triglyceride into ~ilycerol ancJ free fatty acid), whereby a disappearance of fat 
mass is promoted. Therefore, the compound of the present invention has an anfr·obesity action 
and an anti-hyperlipemia action (sucl1 as triqlyceride lowerinq action 1 cl1olesterol lowerinq 
action and HDL ct10lesterol increasinfJ action) and is useful as a preventive and therapeutic 
aqent for obesity and hyperlipemia (such as hypertriqlyceridernia, hypercholesterolemia and 
hypo-HDL-lipoproteinemia), Those diseases have been known as animus factors in diabetes 
rnellitus, and amelioration of those disease;; is useful for prevention and therapy of diabetes 
rnellitus as well. 

The compound of tJie present invention is also useful as a preventive and therapeutic agent for 
other diseases where the improvement of symptom can be achieved by reducin~j the symptoms 
of obesity and hyperlipemia such as ischemic coronary diseases such as arteriosclerosis, 
myocardial infarction, ~rngina pectoris, etc cerebral arteriosclerosis such as cerebral infarction, 
etc., or aneurysrn 1 etc. 

Further, the selective ~("'-receptor stimulating action of the compound of the present invention 
''i 

is useful for prevention and therapy of s several diseases which have been reported to be 
imprnved by the stimulation of ~(:Jfreceptor. Examples of those diseases are shown as follows, 

H has been mentioned that the !:l(.3)··receptor mediates the motility of non··sphincteral smooth 

muscle contr·ac:tion, and because it is believed that the selective f313)·receptor stimulating action 

assists the pharmacological control of intestinal motility without being accompanieLi by 
cardiovascular action, the compound of the present invention has a possibility of beinq useful in 
therapy of tl1e diseases caused by abnormal intestinal motility sucl1 as various qastr·ointestinal 
diseases including irritable colon syndrome. It is also useful as the therapy for peptic ulcer, 
esopl1agitis, oastritis and duodenitis (inclw:.iinq tliat induo:~d byH. pylori), entt:~relcosis (such as 
inflammatory intestinal diseases, ulcerative colitis, clonal disease and proctitis). 

1t is further ~;hown that the f3c,\-receptor affects the inhibition of release of 11europeptide of 
-·1 

some sensory fibers in lung. Tile sensory nerve plays an important role in neuroqenic 
inflammation of respiratory tract including cough, and therefore, the specific ~(3 )-aqonist of the 

present invention is useful in the therapy of neurooenic infl<immation and in <iddition, has little 
action to cariopulmonary system. 

Moreover, the ~'l( 3 )-mfrenaline receptor is capable of resultin~J in a selective antidepressant 

action clue to stimulation of the ~(:3freceptor· in brain, ancl accordingly, the compound of the 

present invention has a possibility of being useful as an antidepressant. 

The ~Ktion of the compound of the present invention has been ~1scertained to be selective to r'l 
(3)-receptors as a result of experiments using cells expressing human type receptors, and the 

adverse. action caused by other Pnf·receptor stimulation is low or none. 

Effects of the compound of the present invention have been ascertainecl by the following tests. 

1. Hypoqlycemic Test in kk Mice (insulin .. resisting model; Obesity and Hyper\Jlycernia) 

Male kk mice (blood SUf)<'lr level: not lower than 200 mg/ell) were subjected to a measurement 
of blood suqar level under feedinq ancl t11en randomly classified into Qroups, The drui;i to be 
tested was cornpulsorily administered orally or subcutaneously once daily for four days, and the 
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blood sugar level after 15 to 18 hours from the final administration was compared with that 
before the administration (n:::6). The blood was collected from a tail vein of the mice using a 
fJlass capillary (previously treated with heparin), the protein was removed therefrom, and the 
amount of glucose in the supernatant liquid (mg/ell) was measured by calorimetric 
determination by means of a glucose oxid~Jse method. Further, a dose at which the blood sugar 
level was lovvered by 30°/o as compared with that before the administration with the drug to be 
tested was expressed as an E:Dc:3c)value. 

As <J result, the compound of the present invention ~;iqnifirnntly lowered the blood su~1ar level 
as compared with that before the administration with the drug to be tested in both cases of oral 
and subcutaneous administrations. In part.icul<~r, some of the compounds of the present 
invention exhibited a stmnfJ activity so that the F.D(30)value in the oral administration was 3 

mh1/kg/day or less. On the other hand, in the above-referenced WO 95/29159, the compound of 
Example 90 had an EDc30)value of 30 rn~1/kg/day or more, and the compound of Example 92 

had an ED(30)1fr1lue of 30 rnfJ/kg/day. From this fact, it has become clear that the compounds of 

the present invention l1ave a superior potentiating action to insulin sensitivity as compared witl1 
those of the above·referencecJ WO 95/29159. 

2. Glucose Tolerance Test in Normal Rats 

Male rats of SD ~;trnin of seven weeks age were fasted for a whole day and ninht, then 
randomly classified into groups and subjected to an oral glucose tolerance test (OGTT) (n+4). 
The compound to be tested was adrriinistered orally or \;ubcutaneously at 30 minutes before 
administration of ~ilucose (2 fJ/kg by oral administration). The blood was collected from an 
abdominal aorta using a heparin-treated glass syringe from the rats which were anesthetized 
with pentobarbital (65 rnt;,1/kg), the protein was removed therefrom, and the amount of glucose 
in the supernatant liquid (rn~1/dl) was measured by colorimetric determination by' means of a 
glucose oxidase methocL The insulin value in bloocl was determined by measuring the amount 
of insulin in plasma (ng/rnl) by means of raclioirnrnunoassay (RIA). 

As a result, in a group where the compound of the present invention was administered orally or 
subcutaneously, a significant increase in the insulin value in blood was observecJ as compared 
with the ~]roup to which no drug was ~liven, An increase in the sugar blood lt:~vel after 
administration of glucose was significantly inhibited as well. From those results, it is apparent 
that the compound of the present invention ha;; a good insulin secretion promotinq action and a 
good hyper9lycemia inhibiting action. 

3, Stimulating Test to Human (3( 3(, ri( 2( and ri 0 (receptors 

Human p(3fstirnulating action was investigated using an SK-N-MC cell system (cells in which 

human 0(3 freceptor arKJ hurnan t\n-receptor were permanently expressed were purchai;ed) 

while human r1pf and r1(J.fstirnulating actions ·were investi~y--ited using a CHO cell system (cells 

in which each of human !5, 2)- and !5, 1)-receptors was compulsorily expressed were purchased), 
\ ' \ ' 

Stimulating action of the compound (1o(e<minus;"l.O)to 10C&rY;inui;; 4)M) were investigated by 

incubating 10C5 lcells/well of each of the cells on a 24-well plate and checking under a 
subconfluent state after two clays using a producing activity of cyclic AMP (cAMP) as an index. 
Incidentally, the human fl( 3i-stimulatin9 action was investigated in the presence of a !:l(i) .. 

receptor blocker (CCf)207:1.2A, 10C&mim;s;6)M), Arnount of production of cAMP in each cell 
(pmol/ml) wa~:; measured by an RII\ rnetJiod using(125)1-cAMP. lntem;it.y of action of each 
compound was comp~1red by calculatin~J the pD2 value and the maximum activity (1.A. (%) 
where the maximum reaction of to\&minus;S)~,1 isoprnterenol vvas defined as lOO'Vi:i) from the 
resulting dose-reaction curve. 
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As a result, it has been ascertained that the compound of the present invention has a selective 
i;tirnulaling action to hurnan Pnfreceptor, 

A pharmaceutical composition containing one or more of the compound of the present invention 
or the salt thereof as an effective ingredient is pre.pared using common pharmaceutically 
accept<'Jble vehicles, Administration of the pharmaceutical corn position ~JCcordin~1 to the present 
invention may be either by oral administration or by parenteral administration by, for example, 
inject.ion, suppository, subcutaneous agent, inhaling agent or intracy!>tic infu:;iorL 

lhe close may be appropriately clecide1j 1jepencling upon each particular case while taking into 
consideration symptom, age, sex, etc. of the patient but usually, is around O,O:l mg/kg to 100 
mg/k~J per day for adults in the case of oral administration, and that is administered at a time 
or by dividing into 2 to 4 times a clay. VVhen intravenous injection is conducted depending upon 
the symptom, the dose is usually <'Jround 0.001 mg/kg to :lO mg/kg per clay for i.'Jclults, and that 
is administered at a time or by dividing into two or more times a day, 

With regard to a vehicle for the preparation, nontoxic solicl or liquid substances for 
pharmaceuticals may be used, 

Examples of the solid composition for use by me.ans of oral administration accordinfJ to the 
present invention are tablets, pills, capsules, diluted powder ancl granules. In sucl1 a solid 
composition, one or more active substances are mixed with at least one inert excipient such as 
lactose, mannitol, olucose, hydroxypropyl cellulose, microcrystalline cellulose, starch, 
polyvinylpyrrolidone, agar, pectin, magnesium rnetasilicate alurninate and magnesium 
aluminate. The composition may also contain additives other than the inert excipient sud1 as 
lubric.rnt~; such as ma~1nesiurn stearate; disintenrants such as calciurn cellulo~;e ~11ycolate; 
stabilizers such as lactose; and auxiliary solu!Jilizers such as glutamic acid 01' aspartic acid by 
customary manners. Tablets and pills may, if necessary, be coated with sugar coat such as 
sucrose, ~1elatin, hydroxypropyl cellulose, hydroxypropylrnethyl cellulose phthalate, etc., or with 
film of gastric or enteric coating substances. 

The liquid composition for oral administration includes pharmaceutically acceptable emulsions, 
solutions, suspensions, syrups and elixirs and contains commonly used inert excipients such as 
purified water or ethanol. In acklition to the inert excipient, the composition may further contain 
auxiliary a\ients such as moisturizin\J or suspendin9 a~1ents, sweeteners, tastin9 a9ents, 
aromatic agents and antiseptic agents. The injection for parenteral administration includes 
aseptic aqueous or non .. aque.ous solutions, suspensions and emulsions, The non··aqueous 
solutions and suspensions include, for example, distilled water for injection and a physiolooical 
saline solution. Examples of the solvent for· non-aqueous solution and suspension ar·e propylene 
glycol; polyethylene glycol; plant oils such as cacao butter, olive oil and sesarne oil; alcohol;; 
such as ethanol; ~]um mabic; and Poly~>olvate 80 (trade name). Such a composition niay further 
contain auxiliary agents such as isotonizing agents; antiseptic: agents; moisturizing agents; 
ernulsifien;; dispersing a~1ent\;; stabilizers such as lactrn>e; and auxiliary solubilizen> such as 
\Jlutarnic acid and aspartic ~Kid). These may be sterilized, for example, by filtration passing 
through a bacteria-preserving filter or by compounding of or irradiation with a bactericide. 
These may also be used by manufacturin~1 <'J sterile solid composition, followed by dissolving in 
sterile water or a sterile solvent for injection before use. 

Best Mode for Carryin9 Out the Invention 

OETDESC: 

The present invention is further illustrated by way of Examples as hereunder. Compounds of the 
present invention are not limited to those mentioned in the following Examples but cover all of 
the compouncls represented by the above general formula (I), salts thereof, hydrates thereof, 
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iJeometric and optical isomers thereof and polymorphic forms thereof. lnciclentally, the case 
where the rnaterial which is used in the prel>t=mt invention is novel is illustrated by way of tl1<1.'. 
following Referential Example. 

REFERE~JTIAL EX.AMPLE 1 

To a mixed solution of ethyl acetate and a HJ aqueous solution of soclium hycJroxide was added 
25,2 g of 4-nitrophenyl ethylamine hydrochloride, and the mixture vvas vigorously stirred. The 
organic layer was dried over anhydrous magnesium sulfate, ancl the solvent was evaporated. To 
the resulting residue we.re added 100 ml of 2-propanol and 15JJ Q of (R) .. styrene oxide 
successively, and the reaction mixture was heated to reflux for 12 hours. The solvent was 
evaporated in vacuo, and the residue was purified by silica gel column chromatograpliy (eluent: 
chloroforrn/methanol:::100/1&rarr;10/1) The rel>ulting re.sidue was again subjected to silica gel 
column chromatography (eluent: 11exane/etliyl acetate/trietliylamine"" 1/5/trace) to ~Jive 8.05 g 
of (R)-1-phenyl-2-[ [2-( 4-nitrophenyl) ethyl]aminoJethanoL 

REf'ERE~JTIAL EX.AMPLE 2 

A solution of 8.02 g of (R)-1-phenyl-2-[[2-( 4-nitrophenyl)ethyl]amino]ethanol and 6'30 g of di
tert-butyl clicarbonate in 80 ml of tetrahydrofuran was stirred for 12 hours at room 
temperature, The residue obtained by evaporation of the solvent was purified by silica gel 
column chromatography (eluent: hexane/ethyl acetate=3/1) to give 1CL8 g of tert-butyl (R)-N
( 2-hyd roxy-2-p he nylethyl )-N-[ 2- ( 4-n itro- p lie nyl )ethyl J ca rba mate, 

REFEREr\JTIAL EXAMPLE 3 

To a solution of tert-butyl (R)-N-(2-llytiroxy-2-phenylethyl)-N-[2-(4-nitrophenyl)ethyl] 
carbanrnte in 200 ml of ethanol was added L03 9 of 10'·)~ palladiunH~arbon and the mixture 
11WJ~; stirred for two hours at room temperature in <:1 hydrogen atn1ospl1ere unde1· atmospheric 
pressure. Insoluble matters were removed using Celite, and the filtrate was concentrated in 
vacuo to give 9.54 g of tel"t-butyl (R)-N-[2-(4-aminophenyl)-N-(2-hydroxy-2-phenylethyl) 
ethylJ-carbarnate. 

Rf:FERErHIM. f:XAMPl..F: 4 

To a solution of 448 mg of tert~butyl (R>N-[2-(4-aminophe.nyl)-N-(2-hycJroxy-2-phe11ylethyl) 
ethyl]carbamate and 330 m\J of triethylarnine in 4 ml of chloroform was added 146 mq of 2·· 
pyriclinecarbonyl chloride. The reaction solution was stirred at room temperature for two hours, 
and the solvent was e.vaporatecl in vacuo. The residue was diluted with chloroform, ancl the 
01-gr.rnic layf.~r W<'JS washed witll a s.?Jturated aqueous solution of sodium hydro~ien carbonate and 
dried over anhydrous magnesium sulfate. The residue obtained by evaporating the solvent in 
vacuo was purified by silica qel column chrornatoqraphy (eluent: hexane/ethyl acetate:::l/3) to 
iJive 32l m~J of tert-butyl (R)-N-(2.-hydroxy-2-phenylethyl)-i'J-[2-[4-[(2-pyridinecar!Jonyl) 
amino]phenylJethylJcarbamate. 

REfEREf\ITIAL EXAMPLE 5 

To a solution of 377 mg of tert-butyl (R)-l\J-[2-(4-aminophenyl)-!\J-(2-hydroxy-2-phenylethyl) 
ethyl]carbamate in 10 ml of tetrahyclrofuran were adcled 203 mg of 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride., 143 mg of 1-hyclroxybe.11zotriazole and 202 
mg of 8-quinolinecarboxylic acid successively. The reaction solution was stirred at room 
temperature for 18. 5 hours, and the solvent was eva poratecl in vacuo. The residue was diluted 
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wiU1 ettiyl acetate, and U1e organic layer was washed with a saturated aqueous solution of 
i;ocliurn hydrogen carbonate and dried ov<e'.r anhydrous rnagnesium sulfate. nie reskJue obtained 
by evaponJtion of the solvent was purified by silica ~Jel column chromatography (eluent: 
l1exane/ethyl acetate:::2/1) to give 302 mg of t:ert-butyl (R)-N-(2-hydroxy-2-phenylethyl)-l\J-[2-
[ 4-[ (8-quinolinecarbonyl)amino] phenyl]ethyl]carbamate. 

REFERENTIAL EXAMPLE 6 

lo a solution of 403 mg of tert-butyl (R)-N-(2-hydroxy-2-phenylethyl)-N-[2-[ 4-[(2-11+ 
imidazol .. 2-ylacetyl)amino]phenyl]ethyl]carbamate in 10 ml of acetonitrile were added 120 mg 
of potassium carbonate and 164 mg of 2-fluorobenzyl bromide successively at room 
temperature, Tl1e reaction solution 'Nas stirred at 50° C. for 12 hours, Insoluble matters were 
filtered off usin~J Celite, and the solvent was evaporated. The resulting residue was purified by 
silica ~Jel column chromatography to give 2.53 mg of tert-butyl (R)-N-[2.-[4-[[2-[l-(2-
fluorobenzyl)-1 H-imidazol-2-ylJ-acetyl]a mi no] phenyl] ethylJ-N-( 2-hycl roxy- 2-phe nylethyl)-
ca rbama te. 

Rf:FERf:rHI/\I.. f:XAMPl..F: 7 

To a solution of 13.4 g of (R)-2-[l\1-benzyl-N-[2-( 4-nitrophenyl)ethylJaminoJ-1-phenylethanol in 
150 ml of methanol were t'Kided 8.6 fJ of iron powder and 40 ml of a 2f\J aqueous hydrochloric 
acid solution. Tile reaction mixture vvas heated to reflux for tvvo 11ours, a 11\J aqueous solution of 
sodium hydroxide was added thereto, ancl the insoluble matters thus proclucecl were filtered off 
usinq C:elite. The filtrate was concentrated in vacuo to remove the methanol. The resultin9 
aqueous phase was extracted witl1 chloroform, tl1e orqanic layer w<.is dried over anhydrous 
magnesium sulfate, ancl the solvent was evaporated in vacuo, The resulting resicJue was 
purified by silica od column chrom1.itowapl"1y (eluent: hexane/ethyl ,?Jcetatec:::1/1) to qive 11.4.5 
iJ of (R)-2-[N-[2-(4-arn ino-pl1enyl)ethyl] ·N·benzylaminoJ-1.-pllenylethanol, 

REFERENTIAi.. EXAMPLE 8 

To 502 mq of (R)-2-[N-[2·(4·aminophenyl)ethyl_H~-bemylaminoj-1-pl1enyletl1anol were added 
336 mg of ethyl 2-(3-methylpyt"idin-2-yl)acetate and 10 ml of xylene, Tile reaction mixture was 
refluxed for nine hours, and the solvent was evaporated in vacuo. The resultin~.1 rel:;idue was 
purified by silica qel column chrornatoqraphy (eluent: hexane/ethyl acetate::::l/3) to qive 222 
mg of (R)-4&pt"ime ;-[2-[ N-benzyl-N-(2-11ycl roxy-2-phenylethyl )a mi no] ethylJ-2-( 3-
rnethylpyridin-2-yl)acet<:J nil ide, 

HEFERENTIAL EXAMPLE 9 

lo a solution of CL96 g of 2-fluoroacetophenone in 20 ml of tetrahydrofuran was aclcled 2.65 g 
of benzyltrimethylarnrnoniurn tribromicle, The reaction mixture was l>tirrecl at roorn temperatun2 
for 30 minutes, insoluble matters were filtered off, and the solvent was concentrated in vacuo, 
The resulting residue was dissolved in 40 ml of 2-butanone, then 1.81 g of N-benzyl-4-
nitrophenethylamine and 0.92 g of cliisopropyl et.hylarnine were added, and t11e reaction mixture 
was heated to reflux for one hour. The solvent was evaporated in vacuo, ethyl acetate was 
added thereto, and the mixture was washed with water and a saturated saline solution 
successively. The organic layer Wi.'JS dried over anhydrous magnesium sulfate ;:rnd evaporated in 
vacuo, The resulting residue was dissolved in 40 ml of methanol, 0.34 g of sodium borohydride 
vvas aclcled thereto, and the reaction mixture was stirred at room temperature for one hour. The 
solvent was ev<:Jporated in vacuo, ethyl acetate was added, and the mixture was washed with 
water and a saturated saline solution successively. The organic layer was dried over anhydrous 
magnesium sulfate and evaporated in vacuo, The resulting residue was purified by silica gel 
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column chromatography (eluent: chloroform) to give 1.95 g of 2-[N-benzyl-N-[2-(4-
n i trophenyl)ethyl] a mi no]- :J.-(2-fluorophenyl)ethanol. 

REFERENTIAL EX/\MPLE 10 

A reaction rnixture of 5.12 g of methyl 2-pyridylacetate, 5.14 g of 4-aminobenzyl cyanide and 
50 ml of xylene was heated to reflux for 24 hours. An appropriate amount of the solvent was 
evaporated, diethyl etl1er was added to the residue, and the resulting crystals were taken by 
filtration to give 5.65 g of 4&prime;.-cyanomethyl-2-(2-pyridyl)acetanilide. 

REftRENTll\L EXAMPLE 11 

To a solution of 640 mg of 4&prime;-cyanomethyl-2-(4,6-dimetl1yl-2-pyridyl)acetanilide in 15 
ml of tetrahyclrofuran was added 15 ml of an ethanolic suspension of a Raney nickel, and 
concentrate(i aqueou~; ammonia was added to adjust the pH of the mixture to about 10. The 
mixture was stirred at room temperature for one hour in a hydrogen atmosphere under 
atmospheric pressure. The reaction mixture was filtered usin\;1 Celite, and the solvent was 
evaporated in vacuo to ~1ive 640 mg of 4&prime;-(2~arninomethyl)-2-(4,6-dimethyl-2-pyridyl) 
acetanilide, 

REFERE~JTIAL EX.AMPLE 12 

To a solution of 630 mg of 4&prirne;-(2.··aminornethyl)··2··(4,6·dimetl1yl··2·pyridyl)acetanilide in 
20 ml of toluene was <.ii:kied 0.2.7 ml of benz.alclehyde 1 and the mixture was heated to reflux for 
three hours using a Dean-Starke apparatus. The reaction mixture was filterecl, ancl the solvent 
w;as evapor;ated in wJCuo. A solution of the resulting residw.'.~ in 30 rnl of metllanol was cooled ,flt 
oc C., 6:3 mg of sodium borohydride was added, and the mixture was stirred at 0"' C for one 
hour. About. one·half of the solvent of ttie reaction mixture was evaporated in vacuo, water and 
ethyl acetate were added to the residue, the ornanic layer was waslled with a saturated saline 
solution twice and dried over anhydrous magnesium sulfate and the solvent was evaporated in 
vacuo. To a \;olution of the resulting residue in 50 ml of isopropanol was added 0.26 ml of (R)
styrene oxide, and the mixture \Nas heated to reflux for 1.2 hours. The solvent was evaporated 
in vacuo, and the resulting residue was purified by silica gel column chromatography (eluent: 
chlorof'orrn/rnethanol:::100/3) to give 920 mg of (R)-4tli.prirne;-[2-[N-benzyl-f\J-(2-hydroxy-2-
P 11enylethy I )-am ino"j ethyl]-2~( 41 6-d imethyl-2-pyrkiyl )acetan i I ide. 

EXAMPLE 1 

A 4N hydro~1en chloridfr·ethyl acetate solution (10 rnl) was added to HJ ml of an ethanolic 
solution of 458 rnq of tert··butyl (R)··N··(2··hydroxy-2.-phenylethyl)·r~-l·2·[4 .. [(2·pyridinecarbonyl) 
arnino]p!1eny1Jethy1Jcarbamate, n1e reaction solution was stirrecl at room temperature for three 
hours, and the solvent 1111as then evaporated in vacuo. Ttie obtained crude cry~;tals were 
recrystallized from methanol-ethanol-ethyl acetate to give 289 mg of (R)-43l.prime;-[2-[(2-
hyd roxy-2-phenyl-et:hyl)a mi no Jethyl]-2-pyridi neca rboxan iii de clihyd roch loride, 

The compounds of Examples 2 to 33 were prepared by the same manner as in Example 1, 

EXAMPLE 2 

( R)-4&prirne ;-[ 2- [ (2- Hyd roxy-2-p he nylethyl )amino] ethyl]-3-pyridi necarboxa n iii de 
clihydrochloricle 
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EXAMPLE 3 

(R)-41-[ 2-[ ( 2-Hyd roxy-2-p he nylethyl )am inolethylJ-8-qu i nolinecarboxan i lide dihydroch lo ride 

EXAMPLE 4 

(R)-41lpr·ime ;-[2- [ ( 2- Hyd roxy-2-phenyletlwl )amino 1 ethyl]-( E)-3-(2-pyr·idyl)acryl ic an i I ide 
ditwclrochloride 

EXAMPLE 5 

(R)-2-( Benzothiazol-2-yl )-4&prime;-[ 2-[ ( 2-hyd roxy- 2-phenyl-ethyl)am ino Jeth ylJ aceta nil ide 
di hydrochloride 

EXAMPLE 6 

(R)-4&prime; ·· P·· [ (2 · Hydroxy··2 ··phenylethyl )amino] ethyl] ··:?··(imidazof.2 1 1 ··b.]th iazol-·3-yl) 
acetanilide dihydr·ochloride 

EX/\MPLE 7 

(R)-4&pri me ;-[2- [ (2- Hyd roxy-2-phenylethy I )amino J ethylJ-2-(2-methylth iazol-4-yl )ace tan ilide 
hydrochloride 

EXAMPLE 8 

(R)-481.prirne ;-[2- [ ( 2- Hyd roxy-2-phenylethyl )amino] ethyl]- 2-( 1 H-i rn idazol-2-yl)acetan i I ide 
di hydrochloride 

EXAMPLE 9 

(R)-4&pr·ime ;-[2- [ ( 2- Hyd roxy-2-phenylethyl )amino] ethyl]-2-( l H-tetrazol-5-yl)aceta ni lide 
hyd rnch loride 

EXAMPLE 10 

(R)-4&prime ;-[2- [ (2- Hyd roxy-2-phenylethyl )amino] ethyl]-2-( 5-sulfanyl-1 H-1 ,2,4-triazol-3-yl) 
acetanilide hydrochloricJe 
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EXAMPLE 11 

( R)-2-( 2-Am i no th iazol-4-yl)-4&pri rne ;-[ 2-[ ( 2-hyd roxy-2-phenyl-ethyl)am ino] ethyl]-2-
oxo;:Jcetan ilide dihydrochloride 

EXAMPLE 12 

(R)-2· ( 5-Am ino-1, 2,4-thiad iazol·· 3 ·yl) ·41\tpri me;·· [2 ·· [ ( 2 ·· hydrox)'"·2 ··phenyleth yl)am i no ]ethyl] 
acetanilide dihydrochloride 

EXAMPLE 13 

(R)-2-( 5-Ethoxyca rbonylam ino-1, 2,4-tl1 iad iazol-3-yl )-4&prime ;-[2- [ (2- hyd roxy-2-pl1enyletliyl) 
amino]ethyl]acetanilide hydrochloride 

EXAMPU:'. 14 

(R)-2-[ (2-( 3+1uorophenyla mi no) th iazol-4-yl)-4&pri me ;-[2-[ ( 2-hyd roxy- 2-phenylethyl)a mi no] 
ethyl] acetan i I ide d ihydroch loride 

EXAMPLE 15 

( R)-2-( 2-Ci1 loropyrid i rH5-yl)-4 g,pri me; -[2-[ ( 2-hyd roxy-2.-phenyl-ethyl)a mi no] ethyl]aceta ni lide 
hyd rncl1 loride 

EXAMPLE 16 

( R )-2-( 2-Ben zyloxypy rid in -6-yl )-4&pri me;-( 2-[ ( 2- hyd roxy-2-p henylethyl) amino] ethyl] 
ac:etanilicle hydrochloride 

EXAMPLE 17 

(R)A&prirne ;-[2 ·· [ (2- Hydroxy· 2-phenylethyl )amino 1 ethyl]·· 2 ··[I-( 2 ··methyl· J-propenyl)-1 H ·· 
imidazol-2.-yl)aceta nil ide d ihydroch lo ride 

EXAMPLE 18 

(R)-2-( 1-Benzyl-1 H-irnidazol-4-yl)-4&prime ;-[2-[ (2-hydroxy-2.-phenylethyl)am ino J ethyl] 
acetanilide dihydrochloride 

EXAMPU:'. 19 
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( R)-2-[ 1-(2-Ch lorobenzyl )- :l l+im idazol-4-yl]-4&prime ;-r 2-l· ( 2-hydroxy-2-phenylethyl)am ino 1 
eU1yl] acetan i I icle cl ihydroch loricle 

EXAMPLE 20 

( R)-2-[ 1-(3-Ch lorobenzyl )-1 rHm iclazol-4-yl)-4&prime ;-[2-[ ( 2-hydroxy-2- phenylethyl)am ino] 
ethyl] acetan i I icle cJ ihydroch loricle 

EXAMPU:': 21 

(R)-2-f_ 1-(4-Ch lorobenzyl )-1 H-irn kJazol-4-ylJ-48•.prime ;-f.2-!. (2-hydroxy-2-phenylethyl)am ino J 
ethyl]acetanilide dihydro-chloride 

EXAMPLE 22 

(R)-2-[ 1-( 4-Fluorobenzyl)-1 H-imiclazol-2-yl]-4&pri me;-[2-[(2-hydroxy-2-phenylethyl)amino] 
ethyl]acetanilide dihyclrochloride 

EXAMPLE 23 

(R)-2--[ 1. ··( 4 ·Ch lorobenzyl)-·:l H ·irnidazol-·:?.·yl] ·4&prim12; ··[2··[(2··hydroxy ·2-·phenylethyl)amino 1 
ethyl]acetanilide dihydrochloride 

EXAMPLE 2.4 

( R)-2-[ 1-( 4-Bromobenzyl)-1. H-im kiazol-2-y1J-4&prime ;-[2-l. (2- hyd roxy-2-phenyleth y'I )a mi 110] 

ethyl]acetanilicle clihydrochloricle 

EXAMPLE 25 

(R)-4&prime;.-[2-[ (2-Hydroxy-2-phenylethyl )amino] ethyl]-2-[1-( 4-iodobenzyl)-1 H-im iclazol-2-
ylJacetanilide dihydrochlorkfo 

EXAMPLE 26 

(R)-48<.prime;-[2-[(2-Hydroxy-2-phenylethyl )amino] ethyl]-2-[:l-{ 4-lrifluorornethylbenzyl)-1 H
imidazol-2-yl]acetanilide dihydrochloricle 

EXAMPLE 27 
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(R)-4&prime ;-[2- [ ( 2- Hyd roxy-2-ph<1mylethyl )amino J ethylJ-2.-[ 1-(2-na phthyl)-1 H-i rn idazol-2-yl] 
acetanilide dihydrochloride 

EXAMPLE 28 

( R)-2-[ 1-( 4-fluorobenzyl)-5-methyl-1 H-i m idazol-2-yl]-4&prime;-[ 2-[ ( 2-hydroxy-2-p Ile nylethyl) 
arnino ]ethyl]aceta n iii de clihyd roch loride 

l:JCl\MPU: 29 

(R)-2-[ 1-( 4-fluorobenzyl)-4-methyl-1 H-im iclazol-2-yl]-4&prime;-[2-[ (2-hydroxy-2-phenylethyl) 
amino]ethyl]acetanilide dihydrod1loride 

EXAMPLE 30 

(R)-2-[ 1-(4-Fluorobenzyl )- l H-tetrnzol-5-y1J-4&prime ;-[2-l. ( 2-hydroxy-2-phenyletll yl)ami no] 
ethyl]acetanilide hydrochloride 

EXAMPLE 31 

(R)- 2.-[ 2-( .3,4-Dicl1 lorobenzyl)- l H-tetrazol-5-yl]-4&prime ;-[2-[ ( 2-hydroxy- 2-phenylethyl )a 111 i no] 
i.::thyl]acetanilick hydrod1loride 

(R)-2-[ 2-( 4-Fluorobenzyl)-1 H-tetrazol-:'i-y l]-4&prime ;-[2-[ ( 2-hydroxy-2-phenylethyl )a mi no J 
ethyl] acetan i I ide hyd rocll lorkie 

EXAMPLE 33 

( R)-2·· l" l ··( 3 ,4 ··Di ch lorobenzyl) ·· 1H··tetrazol·5-yl] ··4&prime ;-[ 2. ·· [ ( 2. ·hydroxy-· 2 ·· pl1enylt:~U1yl)a mi no] 
etiiyl]acetanilicle hydrochloride 

EXAMPLE 34 

To a solution of 175 mg of tert-butyl (R)-~H2-[4-[2-(1H-1,2,4-triazol-3-yl)acetylaminolphenyl] 
eU1yl]N-(2-hyclroxy-2-phenylethyl) carbarnate in 5 ml of methanol was added 4 ml of a solution 
of' 4N hydroi;.1en chloride in ethyl acetate. The mixture was stirred at room ternpen:Jture for three 
hours, the solvent was filtered off, and the resulting powder was washed with ethanol. The 
resulting powder was dried to give 125 mg of (R)-4&.prime;-[2-[(2-hydroxy-2-phenylethyl) 
a mino]ethyl]-2-( 11+ 1, 2,4-triazol-J~yl)aceta n ii icle cl i hydrochloride. 

The compounds of Exarnples 35 to 40 were prepared by the same manner as in E:xarnple 34. 
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EXAMPLE 35 

(R)-2-( 5-Benzylsu lfa nyl-1H-1,2,4-triazol-3-yl)-4&pri me ;-[2-[ ( 2-hydroxy-2-phenylethyl)am ino] 
ethyl]acetanilide dihyclrochloride 

EXAMPLE 36 

(R)-2-( 2-Acetam idoti1 iazol-4-yl)-4&pri me ;-[2- [ ( 2- hydroxy-2-phenylethyl)am i no ]ethyl] 
acetanilide hydrochloride 

EXAMPLE 37 

( R)-4&prirne ;-r2- [· (2- Hyd roxy-2-p he nylethyl )am inoJ ethylJ-2-(2-methanesu lfonarn idoth iazol-4-
yl )acetan ilide hydrochloride 

EXAMPLE 3B 

( R)-2-( 2-Gua n idi no th iazol-4-yl)-4&prime ;-[2-[ ( 2.-hydroxy-2-phenylethyl)a mi no ]ethyl] 
acetanilide cJihydrochloride 

EXAMPLE 39 

(R)-4&prime ;-[2- [ (2- Hyd roxy-2-p he nylethyl )am inok'.th yl]-2-(2- phen yla rn i nothiazol-4-yl) 
acetanilide hydrochloride 

EXAMPLE 40 

(R)-<'1Bi.prime;·· f.2·· i.(2·· Hydroxy·2··phenylethyl)amino'j ethyl] ··2·· [l ··( 4·nitrobenzyl)· 1H ··i mirJazol-2· 
yl]acetanilicle hydrochloride 

EXAMPLE 41 

To 690 mg of tert-butyl (R)-N-[2-[4-[2-(2-amino-thiaz:ol-4-yl)acetamino]phenylJethylJ-N-[(2-
hydroxy-2-phenyl)et:hylJcarbamat:e were aclded 30 ml of methanol and 15 ml of a solution of 4N 
hyrfrogen chloride in ethyl acetate, and the mixture was stirred at mom ternpernture for two 
hou1's, The solvent was evaporated in vacuo, and the residue was purified by a reverses pllase 
column chromatography (eluent: water/methanol 2/1) to give 310 rn\;1 of (R)-2-(2-
aminoth iazol-4-yl )-4&p rime;-[2-(2-hydroxy-2-phenylethyl)a m ino]-ethyl]aceta nil ide 
dihydrochloride. 

The compouncJs of Examples 42 to 57 were prepared by the S<:Jme manner as in Example 4L 
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EXAMPLE 42 

( R)-4&pri me ;-[2- [ ( 2- Hyd roxy-2-phenylethyl )amino] ethyl]-(2-a mi no-th iazol-4-yl )carboxa n iii de 
hydrochloride 

EXAMPLE 43 

(R)-2· ( 2-Am ino-5-meth '{Ith iazol A·yl}·4&prime; · 2-[ ( 2 · twcJroxy-2 -phenylethyl)arni no J ethyl] 
acetanilide dihydrochloride 

EXAMPLE 44 

(R)-2-( 2-Am i no th iazol-4-yl)-2-methyl-4&prime ;-[2-[ (2-hyd roxy-2-phenyletliyl)a mi no ]ethyl] 
propionanilicle hydrochloride 

EXAMPLE 45 

(R)-4&prime ;-[2- [ (2- Hyd roxy-2-phenylethyl )amino] ethyl]-(2-am ino-4, 5,6, "7-
tetra hydrobenzoth iazolA ·yl )ca rboxa ni I ide dihydrochloride 

EXAMPLE 46 

(R)-4&prirne;-r2-l'(2-Hydroxy-2-phenylethyl)arninoJ ethylJ-2-(irnidazo[.2 1 1-b.]th iazol-6-yl) 
acetanilide hydrochloride 

EXAMPLE 47 

( R)-2-( 2-Benzyl-1H-1,2,4-triazol-3-yl )-4&prime ;-[2- [ ( 2-hydroxy-2-phenylethyl)a mi no] ethyl] 
acetanilicle hydrochloride 

EXAMPLE 48 

(Rh?.· ( 1-Benzyl- :t H · 1, 2,4-triazol· 3-y l)-4&prime; ·· [2- [ (2-hydroxy-2 ·· phenylethyl)a mi no] ethyl] 
acetanilide hydrochloride 

EXAMPLE 49 

(R)-2-( 3-Benzyl-2-th ioxoth iazol-4-yl )-4&prime ;-[ 2-[ ( 2- hyd roxy-2-pllenylethyl)amino ]ethyl] 
acetanilide hydrochloricle 

EXAMPLE 50 
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( R)-4&prirne ;-r2- [· ( 2- Hyd roxy-2-phenylethyl )am inoJ ethylJ-( 5, 6, 7, 8-tetrahydroqu inolin-f:l-yl) 
carboxanilide dit1yclrochloride 

EXAMPU:": 51 

( R)-4&prime ;-[2- [ ( 2- Hyd roxy-2-phenylethyl )amino] ethyl] -2-( 1-phenyl-11-Hm idazol-2 -yl) 
acetanilide cJihydrochloride 

EXAMPLE 52 

(R)-41lr.wime ;-[)- !. (2- Hyd roxy-2-phenylethyl )arn ino j ethylj-2-[ ( 1-( 4-isop ropylbenzyl)-1 H
imidazol-2-yl )aceta nil ide dihydrochloride 

EXAMPLE 53 

(R)-481.prime ;-[2- [ ( 2- Hyd roxy-2-phenylethyl )amino] ethyl]-2-[ ( 1-( 4-phenylbenzyl )-1 H-i m idazol-
2-yl)aceta nil ide dihydrochloride 

EXAMPLE 54 

(R)-2--[ t ··(:?·Ch lorobenzyl)-·t H ·irnidazol-·:?.·yl] ·4&prim12; ··[2··[(2··hydroxy ·2-·phenylethyl)amino 1 
ethyl]acetanilide dihydrochloride 

EXAMPLE 55 

( R)-2-[ 1-(3-Ch lorobenzyl )- :l l+irn idazol-;?-yl"j-4&prirne ;-r 2-[ ( 2-hydroxy-2-phenylethyl)arn ino "j 
ethyl]acetanilicle clihydrochloricle 

EXAMPLE 56 

( R)-2· [ 1-(3 ,4-D ich lorobenzyl)-1 H-i midazol-2-yl]-48tpri me;-[ 2-[ ( 2-!lycl roxy-2-phenylethyl) 
amino ]ethyl]aceta n ilicle clihyd roch loricle 

EXAMPLE 57 

(R)-4&prime; ~ [2- [ ( 2~ Hyd roxy-2~ phenylethyl )amino] ethyl]- 2-[ ( 1-(2-pyridyl)meth yl-t H-i m idazol~ 
2-yl)acetanilide dihydrochlol"ide 

The compound of Example SB was prepared by the same manner as in Example 1. 
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EXAMPLE 58 

( R)-2-( 2-a m1 nopyricl in-6-yl)-4&prime;-[2-[ ( 2-hyclroxy-2-phenyl-eth yl )amino J ethyl] ace tan i I ide 
di hydrochloride 

EXAMPLE 59 

lo a solution of tert-butyl (R)-N-[2-[ 4-[ [2-(2-amino-thiazol-4-yl)-2-oxoacetylJamino J phenyl] 
elhyl]-N-{2-·hydroxy-2-phenylethyl) carbamate in 30 ml of methanol was acJded 130 mg of 
sodium borohydride at room temper<.iture. The reaction mixture was stirred at room 
temperature for three l1ours, and the solvent was evaporated in vacuo. The residue 'Nas 
dis:;olved in 5 ml of methanol, and to this reaction solution was added :1.0 rnl of a solution of 4N 
l1ydrogen chloride-etliyl acetate. Tl1e reaction solution was stirred at room temperature for 
eight hours and the solvent: was evaporated in vacuo. The residue was purified by silica gel 
column chromatoqraphy (eluent: chlorofonY1/rnethanol"=.5/:l). The resultin9 residue was purified 
by reversed phase column chromatograpl1y (eluent: water/methanol""2/1) to give 77 mg of 
(R)-2-( 2-am i no-th iazol-4-yl )-2- hydroxy-4&prime;-[2-( 2- hydroxy-2-phenyleth yl )-amino] 
acetanilide hydrochloride. 

EXAMPLE 60 

To 349 rng of terHiutyl (R)-N-[2-[4-[[2-(2-benzyl~oxypyriLiin~6-yl)acetyl]amino]phenyl]ethylJ
r\i..(2··hydroxy<?·phenylethyl) carbamate were added 478 m\J of pentamethylbenzene and 5 ml 
of trifluoroacetic acid successively. The reaction solution was stirred at room temperature for 
four hours, and the solvent was evaporated in vacuo. To the residue were added water and 
potassium carborn:ite to rnake the solution basic, and the aqueous phase w<:is extracted with a 
mixed solvent of chloroform and tetrahydrofuran. The onJanic layer vvas dried over anhydrous 
rnannesiurn sulfate, and ttie solvent was .;.'.vaporated in vacuo. The residue was purified by silica 
qel column cl1rornat0Qrnphy (eluent: chloroforrn/methanol:::10/:1.&rarr;5/1). To an ethanolic 
solution of the resulting residue was added 100 µI of a 4N hydrogen chloride-ethyl acetate 
solution, and then the solvent 111ft'1s evaporated in vacuo. The resulting crude crystah> were 
recrystallized from ethanol~ethyl acetate to \Jive 65 mg of (R)~2~(2~bemyloxypyridin-6~yl)-
4&prime;-[ 2-[ ( 2-hydroxy-2-phenylethyl)amino ]ethyl] aceta n i lide 11ydroch loride. 

The compounds of Examples 61 to 76, 83 and 85 were prepared by the same manner as in 
Example 1; ancl the compounds of Examples 77 to 82 were preparecl by the same manner as in 
Example 4L 

EXAMPLE 61 

( R)-A&prirne; ·· [2 ·· [ (2 .. Hydroxy- 2 .. phenylethyl )am inok'.th yl] ·2··( 2 ·· methy I propyl ·· 1 H·· imiclazol·· 2~yl) 
acetanilide dihydrochloride 

EXAMPLE 62 

(R)-2-[ 1-(2-Fluorobenzyl)-1 H-imidazol-2-yl]-4&pri rne;-[2-(2-hyd roxy-2-phenylethyl)amino] 
ethyl]acetanilide dihyclrochloride 

EXAMPLE 63 
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( R)-[ 1-(3-Fluorobem:yl) - l H-irnidazol-2-yl]-4&prirne ;-['2-(2-hydroxy-2-phenylethyl )a rn i no.1 ethyl .1 

acetanilide dihydrochloricle 

EXAMPU:": 64 

( R)-2-[ 1-(2,4-D i fluorobenzyl)-1 H-im idazol-2-yl]-4&prime ;-[2-( 2-hyclroxy-2-phenylethyl)a mi no] 
elhyl]acetanilide cJihydrochloricJe 

EXAMPLE 65 

( R)-2.-f_ 1 - (2 ,6-D i nuorobenzyl )- :1. H-irn idazol -2-ylJ-4& prime; -[2-(2. -hydroxy-2- phenylethyl)a rnino] 
ethyl]acetanilide dihydrochloride 

EXAMPLE 66 

(R)-2-[ 1-(3,5-Difluorobenzyl)-1 H-imidazol-2-yl]-4 -[2-(2-hydroxy-2-phenylethyl)amino]ethyl] 
acetanilide dihyLirochloride 

EXAMPLE 67 

( R)-2·· [ :1. ·· (:?, 5 ·-D ifluorobenzyl) ·· 1 l·J .. im idazol-2-·yl] )-·4&prirne; ·· [2.·(2·· hydroxy .. 2 ·· phenylethyl) 
a rnino ]ethyl]<iceta n iii de dihyd rnch loride 

EXAMPLE 68 

( R)-2-[ 1.-(3 ,4-D ifluorobenzyl )-1 H- im idazol-2-yl3-4L~pri me; - f. 2-( 2-hyd roxy-2-p he nylethyl )am ino"j 
ethyl]acetanilicle clihydrochloricle 

EXAMPLE 69 

( R)-4&prime; - [2 - [ (2- Hyd roxy-2- phenylethyl )amino] ethyl]- 2-[ 1-( 2,3 ,6-trifl uorobenzyl)-1 H
i rnidazol-·2.··yl]aceta nilide d ihydroch lo ride 

EXAMPLE 70 

( R)-48<.prime ;-[2- [ ( 2- Hyd roxy-2-phenylethyl )amino] ethyl]-2-[I-( 2, 4, 5-trifluorobenzy I )-1 H
i midazol-2-yl]aceta nilide dihydrochloride 

EXAMPLE 71 
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(R)-4&prime ;-[2- [ ( 2- Hyd roxy-2-ph<1mylethyl )amino J ethylJ -2.-[ 1-( 3,4, 5-trifl uorobenzyl)-1 H
imidazol-2-yl]aceta nil ide dihydrochloride 

EXAMPLE 72 

( R)-4&prime ;-[ 2- [ ( 2- Hyd roxy-2-phenylethyl )amino] ethyl]-2-[ 1-( 2,3,4, 5,6-pentafluorobenzyl)-
1 H-i m iclazol-2-yl] aceta n i I icle cl ihyd roch loricle 

f:JCl\M PU: 73 

( R)-4&prime;-[2-[ (2-Hydroxy-2-phenylethyl )amino] ethyl]-2-[1-( 3-iodobenzyl)-1 H-im idazol-2-
yljacetanilide dihydrochloride 

EXAMPLE 74 

( R)-2-[ 1-( 2 ,6-D ich iorobenzyl)- 1 I+ i midazol-2. -yl"j-4&pri me;-[ (2-hydroxy-2- phenyleth yl)a mi noj 
ethyl]acetanilide hydrochloride 

EXAMPLE 75 

(R)-2.-[ 1-( 4-Cyanobenzyl)-l H-imidazol-2-yl]-4&pri me;-[2-(2-llydroxy-2-phenylethyl)aminoJ 
ethyl]acetanilide dihydrochloride 

EXAMPLE 76 

( R)-4&prime ;-[2- [ ( 2- Hyd roxy-2-phenylethyl )amino J ethylJ-2-[ 1-( qu inol i n-2-yl)-1 !Hm idazol-2-
yl.]acetan ilide trihy(irochloride 

EXAMPLE 77 

( R)-2·· [" l ·· (2 ·Cl1 loro-6·.fluorobe nzyl) ·· 1 H··irn idazol · 2-yl.] ·-4&prime; - [2 .. ( 2·· hydroxy··2. ·· phenyleth yl) 
amino]ethyl]acetanilide 

EXAMPLE i'fl 

( R)-2-[ 1-(2-Ch loro-4-fluorobe nzyl)-1 H-im idazol-2-ylJ-4&.prime ;-[2-( 2-hyclroxy-2-phen ylethyl) 
a mi no ]ethyl]acetan ilicle 

EXAMPLE 79 
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(R)-2-[ 1-(2, 5-D ich iorobenzyl)-1 H-i midazol-2-yl]-4&pri me;-[ 2-( 2-hyd roxy-2-phenyleth yl )amino J 
et.hyl]acetanilick dihydrochloride 

EXAMPLE BO 

(R)-4&prime ;-[2- [ ( 2- Hyd roxy-2-phenylethyl )amino] ethyl]-2-[ 1-( 2,3,4-trifl uorobenzyl)-1 H
imidazol-2-yl]aceta nil ide d ihydroch lo ride 

EXAMPLE 81 

( R)-4&prime ;-[2- [ ( 2- Hyd roxy-2-phenylethyl )amino J ethylJ-2-[ 1-( 4- metl1oxyca rbonylbenzyl)- 1 H
imidazol-2-yl]aceta nil ide dihydrochloride 

EXAMPLE 82 

(R)-4&prime;-[2-[ (2-Hydroxy-2-phenylethyl )amino] ethyl]-2-[1-[ (pi pericline-1-carbonyl) 
benzyl"j-1H-imidazol-2-y1Jacetanilide dihydrochloride 

EXAMPLE 83 

(R)·'4(~.p1·ime; - [) ·· i. (2 ··Hydroxy· 2-p he nylethyl )am ino"j etl"iyl"J ·· 2·· ( l ··pyrazolyl)acet.?J ni lide 
hydrochloride 

EXAMPLE 84 

(R)-4&prime ;-[2- [ ( 2- Hyd rnxy-2-phenylethyl )amino] etllyl]-2-( 1 ,2,4-triazol-1-yl)aceta n ii ide 
di hydrochloride 

EXAMPLE B5 

(R)-2·· ( 2 ··Arn inobenzi rn iclazol-1--yl)-4&prime; .. [ (2 .. [ ( 2 .. hycJ roxy .. 2- phenylethy l)a mi no] ethyl] 
acetanilide dihyd1·ochloride 

EX/\MPLE 86 

To a solution of 20. 1 9 of 4&prime; .. [2-[N-benzyl-N .. (2 .. hyclroxy .. 2-p~ienylethyl)aminoJethylJ<~'.
(2-pyridyl) acetanilide in 400 ml of methanol was added 5.96 g of 10°1'0 palladium-carbon. The 
reaction solution was stirred for six hours in a hydrogen atmosphere under atmospheric 
pressure. Insoluble matters were filtered off usini;.1 Celite and the filtrate W<'JS concentrated in 
vacuo, To a methanolic solution of tile resulting residue was added 10.8 ml of a 4N hydrogen 
chloride-ethyl acetate solution, and the solvent was evaporated in vacuo, The resulting crucle 
crystals were recrystallized from methanol-ethanol to ~;iive (R) .. 4&prime;-[2-[(2-hydroxy-2 .. 
phenyletl1yl )amino] ethyl]-2-( 2-pyridyl)aceta n ilide hydrochloride. 
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The compounds of ff7 to 90 were prepared by the same manner as in txample 86. 

tXAMPLE 87 

(R)-4&prime ;-[2- [ (2- Hyd roxy-2-p he nylethyl )amino] ethyl]-2-( 3-pyridyl)aceta 11 i I ide 
hyd rnch loride 

EXAMPLE Bf:l 

(R)-4&prime; ·· [2 · [ (2 · Hyd roxy-2 ··p h12 nylethyl )amino J ethyl]·· 2.·( 4··pyridyl)aceta n i I ide 
l1yd rocl1 loride 

EXAMPLE 89 

( R)-4&prime ;-[ 2- [ ( 2- Hyd roxy-2-phenylethyl )amino] ethyl]-3-(2-pyridyl)propiona n i I ide 
hycl roch loride 

EXAMPLE 90 

(R)A&pri me;·· [2 ·· [ (2·· Hydroxy· 2 .. phenyleU1yl)am ino] ethy I]·· 2·· [ ( 1 ··phenylethyl) ·· 1 H ·· imidazol·· 2 ·vlJ 
acetanilide dihydrochlorid!.'.~ 

EXAMPLE 91 

(R)-2.-( 11+ Benzirnida:wl-2.-yl )-4&prime ;-[4-[ 2-[ r~ -benzyl-N-(2- hydroxy-2-phen ylethyl)a mi no] 
ethyl]phenyl.]acetanilide (240 m~1) was dissolved in 30 ml of ethanol, then 170 mg of 10°/o 
palladium-carbon was added thereto and tile mixture was stirred for nine hours in a hydrogen 
atmosphere under atmospheric pressure. The catalyst was filtered off, the solvent was 
evaporated in vacuo, and the residue was washed with ethanol-ethyl acetate to ~jive 200 mq of 
( R)-2-( 1 H-benzirn idazol-2-yl)-4&prime;-[2-[ ( 2-hydroxy-2-phenylethyl)a mi no ]-ethyl] acetan i I ide. 

The compouncls of t:xamples 92 and 93 were prepared by the same manner as in Example 86. 

tXAMF'LE 92 

(R)-4&.pri me;-[ 2- [ (2- Hyd roxy-2-phenylethyl )a mi no J ethyl]-2-( 3-methyl pyridin-2-yl] ace tan i lifje 
hydrochloride 

EXAMPLE 93 

(R)-4&pri me ;-[2- [ ( 2- Hyd roxy-2-phenylethy l)arn ino] ethyl]-2-(2-pyrazi nyl)aceta ni I icle 
hyd rocll loride 
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EXAMPLE: 94 

(R)-4&prime;-[ 4-[2-[f\l-Benzyl-N-(2-hydroxy-2-phenylethyl)-a mi no ]ethyl] phe11 ylJ-2-(1-benzyl
HHmid;:uol-2-yl)acetanilide (350 mg) W<'JS dissolved in 20 ml of ethanol, then 130 mg of 10%i 
palladium-carbon was added thereto, and the mixture was stirred for 17.5 hours in a hydrogen 
atmosphere under atmospheric pressure. The catalyst was filtered off, the solvent was 
evaporated in vacuo, and the residue was purified by silica gel column chrorn<'Jtography (eluent: 
chloroform/methanol/concentrated aqueous ammonia=200/1D/1). Tile resulting oily substance 
was dissolved in methanol, ancl 280 pl of a 4N hydrogen chloride-ethyl acetate solution was 
adcled thereto. The mixture was filtered after addinQ active carbon was adcJed thereto, and the 
solvent was ev<.iporatecl in vacuo to give 200 mq of (R)-2-(:1.-benzyl-1H-imidazol-2-yl)-
4&prirne ;-[2-[ (2-hyd roxy-2-phenylethyl)arn ino ]et!lyl]aceta n i licle clihydrnch loricle, 

The compounds of Examples 95 and 97 were prepared by the same manner as in Example 9t; 
the compouncls of Examples 98 ancl 100 were prepared by the same manner as in Example 94; 
and the cori-1pounds of Examples 99 and HH to 103 were prepared by the sarne rmrnner as in 
Example 86, 

EXAMPLE 95 

(R)-481.pri me ;-[2- [ ( 2- Hyd roxy-2-phenyletllyl)arn ino] ethyl]-2-(4-methyl-2-pyridyl )aceta n ilide 

EXAMPLE 96 

(R)-4&pr·i me ;-[2- [ ( 2- Hyd roxy-2-phenyletllyl)arn ino] ethyl]-2-( 5-methyl-2-pyridyl )aceta n ilide 

EXAMPLE 97 

(R)-4&pri me ;-[2- [ ( 2- Hyd roxy-2-phenyletllyl )arn ino] ethyl]-2-( 6-methyl-2-pyl"idyl )aceta n ilide 

EXAMPLE 98 

4&prirne;. -[ ( R)-2-[ ( ( R)- 2-Hycl roxy-2-phenylethyl)a mi no] propyl]-2-(2-pyriclyl)aceta n ilicle 
hydrochloride 

EXAMPLE 99 

4&prirne ;-[ ( S )-2-[ ( (R)-2-Hydroxy-2-phenylethyl)am inolpropyl]-2-(2-py ridyl )acetan iii de 
hyd rncll loride 

EXAMPLE 100 

2-(1-Benzyl-1 H-irnidazol-2-yl)-4&prime;-[ (S)-2-[( (R)-2-hydroxy-2-pi1enyletllyl)arnino] propyl] 
acetanilicle hydrochloride 
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EXAMPLE 101 

4&pri me;-[ 2-[ [2-Hyd roxy-2-( 2-fluornphenyl )ethyl]a mi no ]ethyl]-2-( 2-pyridyl )aceta n iii de 
hyd rnch loricle 

EXAMPLE 102 

4&pri rne;-[2-[ [2-Hyd roxy-2-( 3-fluornphenyl)ethyl]a mi no ]ethyl]-2-(2-pyriclyl )aceta n iii de 
hydrochloride 

EXAMPLE 103 

4&pri me ;-f.2-f. [2-Hyd roxy-2-( 4-fluorophen yl)ethyl]a mi no Jethyl]-2-( 2-pyridyl )aceta n iii de 
hyd rnch loride 

EXAMPLE 104 

To a solution of 805 mg of 4&prime;-cyanomethyl-2··(2··pyrimidinyl)acetanilide in 30 ml of 
tetrahydrofuran vvere added 30 ml of an ethanolic solution of a Raney nickel and 3 ml of 
concentratecJ aqueous ammonia, The reaction solution was stirred for four hours in a hyclrogen 
atmosphere under atrnosp~1eric pressure, then insoluble rnatters were filtered off usinn Celite, 
and the solvent was evaporated. To the resulting residue were added 10 ml of 2-propanol, 300 
rng of (R}·styrene oxide and 2 rnl of methanol successively. The reaction rnixtur.;.'. wa:; heated to 
reflux for ten hours, and the solvent was evaporated. The residue was pu1·ified by silica \Jel 
column chromatography (eluent: chloroform/methanol,,,10/1), To a methanolic solution of the 
resulting residue was added 150 µI of 4N hydrogen chlorkJe-ethyl acetate solution, and the 
solvent was evaporated in vacuo. The resultinfJ residue was crystallized from rnethanol-ethanol
ethyl acetate and then recrystallized from ethanol-diethyl ether to give 160 mg of (R)-
48i.prirne ;-[ 2-[ ( 2-hydroxy-2-pheny !ethyl )~m~ino JethylJ-2-(2- pydm idi nylJ aceta n i lide 
hydrnchloride. 

The compounds of Examples 105 to 108 were prepared by the same manner as in Example 
104; and the compound of Example Hl9 was prepared by the same manner as in Example 91.. 

EXAMPLE 105 

(R)-4&p1·ime ;-[2 - [ (2- Hyd roxy-2-p he nylethyl )arn ino J etl1yl]-2- (2-qui nolyl)acetan ilide 
hyd rnch loricle 

EXAMPLE 106 

(R)-4&prime ;-[2- [ [2-Hyd roxy-2-( 3-ch lorophenyl)ethyl] amino ]-ethyl]-2-( 2-pyridyl )aceta n iii de 
hyd rnch loricle 
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EXAMPLE 10/ 

4&pri me;-[ 2-[ [2-H ydroxy- 2-(3-pyrid yl )ethyl] amino] ethyl]-2-(2-pyrid yl)acetan i lide 
hydrochloride 

EXAMPLE 108 

(R) .. 2· [ 1-( 4··Ch lorobenzyl) ·· 1 H··benzi m iclazol·2 ··ylJ .. 4&pri me;·· [2-[ ( 2-h 'i'd roxy-2 ·· phenylethy I) 
amino ]ethyl]aceta n iii de dihyd rocl1 loride 

EXAMPLE 109 

(R)-2-( 4,6-Dimethyl-2-pyi·idyl )-48<.prime ;-[2-[ (2-liydroxy-2-phenylethyl)amino ]ethyl] aceta 11 ii ide 

EXAMPU:'. 110 

To 4&prime;-(3-aminopropyl)-2-(2-pyridyl)acetanilide were added 10 ml of 2-propanol and 600 
mhl of (R)-styrene oxide successively. The reaction mixture was heated to reflux for four hours, 
and the solvent was evaporated. The residue was purified by silica w~I column chromatowaphy 
(eluent: chloroform/metl1<.rnol=30(ti:i;.Delta; 10/1). To a met11anolic solution of the resultinq 
residue was acJcled 100 µI of a 4N hydrogen chloridfr·ettwl acetate solution, and the solvent was 
evaporated in vacuo. The resultinq crude crystials were recrystallized from t:~thanol-diethyl ether 
to ~Jive 71 mg of (R)"48l.prime;-[3-[(2-11ydroxy-2·phenylethyl)aminolpropyl]-2·(2·pyriclyl) 
acetanilkk hydrochloride. 

EXAMPLE 111 

To a solution of 3.62 g of tert-butyl N-[2-[4-[[2-(2-pyridyl)acetyl]amino]phenoxy]ethyl] 
Ci.'Jrbamate in 30 ml of methanol was added :;o ml of a 4f\J hydrochloride-ethyl acetate solution. 
After the reaction solution vvas stiri-ed at room temperature for eight hours, the solvent was 
evaporated in vacuo. To the residue were aclded an aqueous solution of soclium hydrogen 
carbonate and potassium carbonate to adjust to pH about 12. The resultin~:1 aqueous phase was 
extracted with a mixed solvent of chloroform and tetrahydrofuran. The or9anic layer was dried 
over anhydrous rnagnesium sulfate and concentrated, the resulting residue was Liissolved in 40 
ml of methanol, ancJ 1.02 g of (R)··styrene oxide was added thereto. After the reaction solution 
w~.is he<:ltf.~d to reflux for 2.6 hours, the solvent was evapon.ited in vacuo. The resulting residue 
was purified by silica gel column cl1romatography (eluent: 
chloroforrn/methanol<W/1&rarr;10/1) and dissolved in methanol, 0 .. 59 ml of a 4N hydrnQen 
cllloride-ethyl acetate solution was added, and the solvent was evaporated in vacuo, Tile 
resultiniJ crude crystals were recrystallized from methanol-ethanol to 9ive 320 mg of (R)-
4.&prirne; - [ 2· [ (2-hydroxy- 2-pheny lethyl)-am ino] ethoxy J-2- ( 2-pyridy l)acetan i I ide hyd l"OCh lo ride 

EXAMPLE 112 

To a solution of 490 m9 of tert-butyl N-[1, 1-di-methyl-2-[ 4-[[2-(2-pyridyl)acetyl]amino]phenyl] 
ethyl]-carbarnate in 10 ml of methanol was <:Jdded 30 ml of a 4N hydrochloride-ethyl acetate 
solution. After the reaction solution was stirred at room temperature for eight hours, the 
solvent was evaporatecl in vacuo. To the residue were adclecl an aqueous solution of sodium 
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hydrogen carbonate and potassium carbonate to adjust to pH about 12. The resulting aqueous 
phase 1111as extracted with a mixed solvent of chloroforrn and tetrahydrofurnn. The organic layer 
was dried over anhydrous maw1esium sulfate and concentrated, the resulting residue was 
dissolved in 2 ml of 2-propanol and 2 rnl of methanol, and 120 rng of (R)-styrene oxide vvas 
added thereto. After the reaction solution was heated to reflux f'or 24 hours, the solvent was 
evaporated in vacuo, Tile resulting residue was purified by silica gel column chromatography 
(eluent: chloroform/methanol"'30/1&rarr;15/1) and dissolved in methanol, 0.1 ml of a 4N 
hydro9en chloride~ethyl acetate solution was ackled, and the solvent was evaporated in vacuo, 
The resulting residue was purified by silica gel column chromatography (eluent: 
chloroform/methanol""~i/1) ancl a reversed phase column chrornatography (eluent: 
water/methanol:::2/1fllrarr;i/:l) to give 35 mQ of (R)·'4fllprirne;<2,2 .. dirnelhylI·[(2··hydroxy-·2· 
phenylethyl )a mi no] ethyl]-2-(2-pyridyl)aceta n ilide hycl roch loricle. 

The compound of Example 113 was prepared by the same manner as in Example 1. 

EXAMPLE 113 

( R)-1.-( 4-[2-[' (2-Hydroxy-2-phen ylethyl)a m ino ]ethyl 1 phenyl]-3-(2-pyridyl)u re~1 d ihyd roch lo ride 

As hereunder, physical ancl chemical properties of the compounds of the Referential Examples 
are ~1iven in Tables 1 and those of the compounds of the Examples are given in Tables 2. 

The symbols in the tables have the followin~1 meanings. 

Rex.: Referential Example No. 

Ex.: Example l\Jo. 

NMR: Nucleomagnetic r·esonance spectrnm (TMS internal standard; DMSO-d was used as a 
solvent unlesl> otherwise specified) 

mp: melting point 

dee: decomposition 

MS (rn/z): mass spectro9raphic: data (rn/z) 

Structure: structural formula 

Search terms may haw.~ bet:~n found within the contents of this table, Please see the table in the 
original document. 

Search terms rriay have been found within the contents of this table. Please see the table in the 
original document. 

Search terms may have been found within the contents of' this table. Pleal>e see the table in the 
original document, 

The compounds shown in Tables 4 ancl 5 together with chemical structural formulae can be 
easily manufactured by almost the same method as mentioneLi in the above Exarnples or 
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Manufacturing Methods or by the method to which some modifications known to the persons 
\;killed in the art are applied. Incidentally, in ~;orne Ct'll>es, there are tautorneric, geometric or 
optical isomers for the compounds mentioned in Tables 4 and .5, and the compounds of the 
present invention cover each of the isolated isomers of the above-mentioned ones or a mixture 
thereof 

Search terms may have been found within the contents of this table. Please see the table in the 
original clocurnenL 

Search terms may have been found wiU1in the contents of this table, Please see the table in the 
original docurnenL 

ENGU SH·CLAI MS: 
Return to Top of Patent 

What is claimed is: 

1. A compound of formula (I): 

in the formula, each of the symbols means as follows: 

ring Bis a heteroaryl group which is unsubstituted or substituted and is optionally fusee! 
with a benzene ring; 

JI> -

X is a bond, or a lower alkylene or an alkenylene, both of which are unsub~;tituted or 
substituted with hydroxy or a lowe1· alkyl group, or X is a carbonyl or a group represented 
by ····NH·····, and when X 1s a lower alkylene which is substituted with a lower alkyl ~1roup, a 
carbon atom of the rin~1 B optionally bonds with the lower alkyl qroup so that a riWJ is 
formed; 

* -

A is a lower alkylene or a group represented by -lower alkylene-0-; 
Ill -

R(la), R(lblare the same or different and each is a hydro9en atom or a lower alkyl qroup; 
Ill • 

R( 2 lis a hycJrogen atom or a halogen atom; and 
<!I • 

z is a iJroup represented by fkboxH;CH--·; or a salt thereof. 

2. The compound of formula (I) or the salt thereof according to claim 1, wherein A is 
methylene, ethylene, or a group represented by -0-1( 2)0-. 

:3. The compound of formula (I) or the salt thereof according to claim 2, wherein the ring B is a 
heteroaryl group which is substituted with a substituent chosen from a halo9en atom, lower 
alkyl, lower alkenyl, lower alkynyl, hydroxy, sulfanyl, haloqeno lower alkyl, lower alkyl-0-, 
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lower alkyl-S---, lower alkyl-0---co----, carboxy, sulfonyl, sulfinyl, lower alkyl-SO----, lower alkyl
S0(2)·---, lower alkyl-CO----, lower alkyl-C0----0----, carbamoyl, lower alkyl-NH----CO·----, clHower 

alkyl--N----co--- 1 nitro, cyano, amino, lower alkyl-NH·---, dHower alkyl-N----, aryl-lower alkyl, 
halogeno aryHower alkyl, guaniclino, lower alkyl-CO-NH, and lower alkyl-SOc:n~Nl--1-. 

4. rhe compound of formula (I) or th<1.'. \;alt thereof according to claim 3, wherein R.( 2l, R(la)ancl 
R(ib)a1"e each a hydrogen <~tom, ancl z is &boxH;CH----, 

5. A compound of formula (Ia): 

in the formula, each of the symbols means as follows: 

"' .. 

ring Bis a heteroaryl group; 
<!I • 

Xis a bond or a lov11er alkylene woup; 
"' -

Risa hydrogen atom, a l1alo\;1e11 atom, a lower alkyl group, amino group, an aryl lower 
alkyl group, or a halogeno aryl-lower alkyl woup; or a salt thereof. 

6. A compound: 

( R)-4&pri me; - [ 2- [ ( 2- Hyd roxy-2 -pl1enylethyl )amino J ethyl] - 2- pyridineca rboxya nil ide, 
'lb -

(R)-2-[ 1-( 4-chlorobenzyl)-1 H-imidazol-2-yl)-4&prime ;-[2-[(2-11ydroxy-2-phenylethyl) 
amino] etl1yl]-aceta 11 ilide, (R)-2- [ 1 - (3,4-d ichlorobenzyl)-1H-tetrazol-5-yl ]-4&pri me ;-[2-
[ (2 · hyd roxy-2-phenylethyl )a rnino ]ethyl_] i.'Jceta ni licle, 

"' -

( R )- 2 -( 2. -am in oth iazol-4- y'I )-4& prime; -[ 2 -( 2 -hydroxy-2- phenyleth yl )a rn in o "j ethyl] 
acetanilide 1 

Ill • 

( R)-2-( 2- benzyl-11+ 1,2.,4-triazol-3-yl)-4&p rime;- [2.-[ ( 2.-hyd roxy-2- phenyletllyl)-<.i mi no J 
ethyl]acetan ilicle, 

<!I • 

(R)-2·( 2-a 111inopyridi n-6-yl)-4&pri me; - [2-[ (2-hyd roxy-2- phenylethyl )a rn i no] ethyl] 
ace ta nilide, ( R)-4&pri rne; -l-2· [ ( 2-hydi·oxy-2-phenylethyl )a rn ino] ethyl"j-2-( 2- pyridyl) 
acetanilide, 

* -

(R)-481.pri me;-[ 2-[ ( 2-hyd roxy-2- phenyleth yl )-amino] ethyl)-2· (2-pyrazi nyl )aceta n ilide, 
(R)-48~pri me;-[ 2-[ ( 2-hyd roxy-2- phenylethyl )a minoJ ethyl)-2-( 2-pyrimicl inyl)-;:Jceta nil ide, 
or a salt of any of the foreqoinq. 
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7, A composition compl"ising at least. one compound of formula (I) or the salt thereof as claimed 
in one of claims 1 throu~1h4in a pharmaceutically acceptable carl"ier. 

8. The composition al> claimed in claim 7, wherein the at least one compound of formula (I) or 
the salt thereof is present in an amount effective fm the treating of diabetes mellitus in a 
human or animal patient in need of such treating, 

9, The compound of formula (I) as claimed in claim 1, wherein the compound of formula (I) is 
an optical isomer, a hyLirate, or a solvate of the compoumi of formula (I), 

10. A composition comprising a compound of formula (I) as claimed in claim l in a 
pharmaceutically acceptable carrier, wherein the compound of formula (J) is present as a 
polymorphic substance. 

lL A composition corn prising at least one compournj of formula (l) or the salt thereof as 
claimed in claim 5, in a phannaceutically acceptable carrier. 

12. A composition comprising at least one compound or the salt of any of the foregoin\;1 as 
claimed in claim 6, in a pharmaceutically acceptable c~irrier. 

13, A method for treating cliabetes mellitus in a human or animal patient in need of such 
treatment comprisinq administerinfJ to the patient an amount of a compoumi of formula (T) as 
claimed in claim 1, wherein the amount is an amount effective for such treatment. 

14. A method for treatinq obesity in a human or animal patient in need of such treatment 
comprising administerin9 to the patient an amount of a compound of formula (I) as claimecl in 
claim 1, wherein the amount is an amount effective for such treatment. 
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Attorrwy Docket No. 07385,0042~00000 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Ex Parte Rt~-Exarnination of: 

US, Patent No.: 6,346,532 

Issm~d: February 12, 2002 

Control No.: 96/000,045 

Filed: November 21, 2013 

Inventors: Tatsuya 1V1ARlJYAl'vlA et al. 

For: AMIDE DERIVATIVES OR SALTS 

) 
) 
) Group Arl Unit 3991 
) 
) Examiner: Evelyn Huang 
) 
) Confirmation No.: 3506 
) 
) 
) 
) 
\ ,, 

THEREOF ) 

MaH Stop: :Ex Parte Reexam 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313··1450 

Sir: 

In supplement to the response file.d lvfay 6, 2014, to the Office Action dated 

l\!lareh 6, 201.4, please amend the abovr;.Hcaptfoned patent as folki\VS and consider the tb.1ki\11;ing 

rernarks. 
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Please amend the claims as follows. 

1. (Amended) A. compound of formula (I): 

(l) 

(I) 

in the formula, each of tlw symbols means as follows: 

ring His a nitrogen-containirrn; heteroaryl grnup which is unsubstituted or 

substituted and is optionally fhsed with a benzene ring; X is [a bond, or] a lower alkylene or an 

alkenylene, both of\vhich are unsubstituted or substituted with hydroxy or a lower alky.l group, 

or Xis a carbonyl or a group represented by· Nff·-··, and wh~m Xis a lower alkylene whieh is 

substituted vvitl1 a lower alkyl group, a carbon atom of the ring B optionally bonds with the lower 

alkyl group so that a ring is formed; A is m.~~Ah.Y.lyJl§.,,,..~J:hyJene, [a lower alkykneJ or a group 

represented by ...... .(H~1o ... -.. Hower alkylene-0-... ·]; R 11
\ Rib are the same or difierent and each is a 

hydrogen atom or a lo\ver alkyl group; R2 is a hydrogen atom or a halogen atom; and Z is a group 

represented by =Cff-... ; or a salt thereof. 

2 
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2. (Cancelled) 

3. (Amended) The compound offommla (I) or the salt thereof according to 

daim 1. [claim 2.J, wherein the dng B is [a heteroaryl group which is] substituted with a 

substltuent chosen from a halogen atom, lm-ver alkyl, lower alkenyl, lm.:ver alkynyl, hydroxy, 

sulfonyl, halogeno lower alkyl, lower aikyJ .. Q---, low~~r alkyl-S-, lower alkyl-0------CO-, 

earboxy, sulfonyl, sulfinyl, lower alkyl-SO-, lower alkyl-SOr----, lower alkyl-CO-, lovA~r 

alkyl-C() .... ,,o---~, carbamoyl, lower alkyl-NH--(;(}-----·, di-lower alkyl-N--CO-, nitro, cyano, 

amino, lower alkyl-NH-, and di-lower alkyi-N-- f, aryl-lower alkyl, halogeno aryl-lower alkyl, 

guanidino, lowt~r alkyl-CO.-----NH, and .lovv·er alkyl-S02-NH-J. 

4. (An1ended) The compound offormula (f) or the salt thereof according to 

dairn 3, wherein R2
, R1

a and Rtb are each a hydrogen atom, [and Z is -"''CH------·] i\j11_JD.i,';lhY.lene, 

5, (Amended) A compound of torrmda (Ia):~ 

3 
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[in the formula, each of the symbols tneans as follows: 

ring B is a heterom·yl group; :X is a bond or a lower alkykne group; R is a 

hydrogen atom, a halogen atom, a Im.ver alkyl group, am.ino group, an aryl lower alkyl group, or 

a halogeno aryl-fower alkyl group;] or a salt thereof. 

6, A compound: (R)-4'-[2-[(2-I-fydroxy-2 .. phenylethy1)aminoJethyl]-2-

pyridinecarboxyanilide., (R)-2-[ l -( 4-ch1ornbenzyl)- l H -imidazol-2-yl)A'-[2-[ (2-hydroxy-2-

pheny lethyl)amino ]ethyl]-acetani1ide, (R)-2-[ 1-(3 ,4-dichlorob~~nzyl)-l H-tetrazol-5 -yf!-4 '-[2 .. f (2-

bydroxy-2-phenyiethyl)arnino]ethyl]acetanilide, (R)-2-(2-aminothiazol-4-yl)-4'-[2-(2-hydroxy-2-

phenylethyl)amlno ]ethyl]acetanilide, (R)-2-(2-benzyl-1H-1,2,4-triazol·-3 -yl)-4'-[2-[(2--hydroxy-2-

pht~nylethyl)-amino]ethyl]acetanilide, (R)-2-(2-arninopyridin-6-y1)-4'-[2-[(2-hydroxy-2-

phenylethyl)amino_]ethy lJ acetani I ide, (R)-4' -[2-[ (2-hydroxy-2-phi.mylethy l)amino_]ethyl J -2-(2-

pyridyl)a.cetanili(fo, (R)-4'-[2-[(2-hy<lroxy-2-phenylethyl)-·amino]ethyl)-2-(2-

pyrazinyl)aceumilide, (R)-4"·[2-[(2-hydroxy-2-phenylethyl)amino]ethyl)-2-(2-pyrimidinyl) .. 

acetanitide, or a salt of any of the for~~going, 

7. (Cancelfod) 

4 
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8. (Cancelled) 

9. The compound of fonnula (I) as claimed in claim 1, wherein the 

compound of formula (I) is an optical isomer, a hydrate, or a solvate of the compmmd of fommla 

(1), 

! 0. A composition comprising a compound of frwmula (I) as claimed in claim 

1 in a pharmaceutically acc~~ptable carrier, wherein tht~ compound of formula (I) is present as a 

polymorphic substance. 

1 L (Amended) A composition comprising [at least onel th.Q compound of 

formula f.(l}l .LlJil or the salt thereof as claimed ln claim 5, in a pharmaceutically acceptable 

carder .. 

12. A composition comprising at h~ast one compound or the salt of any of the 

foregoing as clai1ned in claim 6, in a pharmaceutically acceptable carrier. 

13. A method for treating diabd.es mel.litus ln a hurnan or animal patient in 

need of such trt'.atment comprising administering to the patient an amount of a compound of 

formula (I) as claimed in claim 1, wherein the amount is an amount effective for such treatment 

5 
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14. A. method fi:ir treating obesity in a human or animal patient in need of such 

treatment comprising administering to the patient an amount of a compound of forrnula (!)as 

claimed in clairn 1, wherein the amount is an amount effective for such ueatmenL 

l6. (Cancelfod) 

1 7, (Cancelled) 

1.&, ........... Jbfa,~~JlLtn.nlm,~hhk~n.£~1m11rJ.~ing __ {ft.k.~1~t.nnR.£'.I11m1uruEi qf.flnnn11J~~.CD..sn: 

IbS! .. i11:\lJ .. 1h~!:1:~gJ..~lN.91¥timQ~ti1J C\1lJU1fs:\;1i.m.t1.J., .. :L.::l~:Al.O!J .. 1.~t .. L!:lJlcJ1bf1nnaceuti<-:~t!JxJmQ.Q12Hil~h:. 

1.(L ........... Ct::!.9'1:\:):'..Lil1ttmm11q.~iJLQUJ!§.sl.gi1:n~~d . .in.£!.;t\111 .. J,fl,_.·wl1f:ir~!n.Jtm.i1Lls~n~tI>n~~. 

99~1m1~mn!J.~i:~fJ!:,1.!:!IL!1H1.i,!}.9r ·tl'i~~·. sqJttlw:tm;~fi'i$2,n~.&£Xl1.in.An .. il!XW1!l1I .. 'iltJQi~i!XgJ~?J:Jt!;J1t.t.nitdinh~~t~lS: 

mdlitus .h11'"! •. h1Uiillil . .9.JJtUc\tnill .. !2."1!b°~J}t in need of such trcatin_g, 

6 
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Claims l, 3~6, 9~ l. 5, and l. 8-19 remain pending. 

Claims 16 and 17 bave been cancrdled without prejudice or disclaimer. 

Pursuant to a t~dephone conference vvith Supervisory Examiner Jones n~gar<ling 

the clarity of the ddetions to claims 1 and 5, this supplemental arnendment is being filed t(l 

improve the clarity of lhose deletions. 

Prompt and favorable reconsideration is respectfully requested. 

It is believed that no foes are necessary in connect.ion with this Amendment 

However, in the event that the U.S. Patent and Trademark Office determines that foes are due, 

the Commissioner is ht-:reby authorized to charge any scwh foes to the undt'.rsigned's Deposit 

Account No. 06 0916. 

Dated: July 25, 2014 

8780T:l0 

Respectfolly submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT&: DUNNER, L.L.P. 

By: __________________ (::-:i~·::'.::1:::·:~:~~~~~':: __ , __ ~;i~.~:: .. ______________________ _ 

7 

Charles E. Van Horn 
Reg. No. 40,266 
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(57) AUS TRACT 

(I) 

i\.mide derivatives represented by general formula (I) or salts 
thereof wherein each symbol has the following meaning: ring 
B: an optionally substituted heteroaryl optionally fused with 
a benzene ring; X: a bond, lower alkylene or lower alkenylene 
optionally substituted. by hydroxy or lower alkyl, carbonyl, or 
a group represented by -NH-( when Xis lower alkylene 
optionally substituted by lower alkyl which may be bonded to 
the hydrogen atom bonded to a constituent carbon atom of 
ring B to form lower alkylene to thereby form a ring); A: a 
lower alkylene or a group represented by -(lower alkylene)-
0-; R1

a andR16
: tht' same or different andeachhyclrogt,nor 

lower alkyl; R2
: hydrogen or halogeno; and Z: nitrogen or a 

group represented by =CH-. The compounds are useful as 
a cli::ibetes remedy which not only fonctions to both accelerate 
the secretion of insulin and enhance insu !in sensi ti vi ty but has 
an antiobestic action and an antihyperlipemic action based on 
its sdective stimulative action on a fi3 receptor. 
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US 6,346,532 Cl 
1 

EXPARTE 
REEXAMINATION CERTIFICATE 

ISSUED UNDER 35 U.S.C. 307 

THE PA:t'HNT IS H~1UrnY AMENDED AS 
INDICATED BELOW. 

Matter enclosed in heavy brackets [ ] appeared in the 
patent, but has been deleted and is no longer a part ofthe 
patent; matter printed in italics indicates additions made 
to the patent. 

AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DFTFRMTNFD THAT: 

Claims 2, 7 and 8 are cancelled. 

Claims 1, 3-5 and 11 are determined to be patentable as 
amended. 

2 
3. The compound of formula (!) or the salt thereof accord

ing to [claim 2] claim 1, wherein the ring B is (a heteroaiyl 
group which is] substituted with a substituent chosen from a 
halogen atom, lowt'r alkyl, lower alkenyl, lower alkynyl, 
hydroxy, sulfru1yl, halogeno lower alkyl, lower alkyl-0-, 
lower alkyl-S-, lower alkyl-0-CO-, carhoxy, sulfonyl, 
sulfinyl, lower alkyl-SO-, lower alk-yl-S02-, lower alkyl
CO--, lower alkyl-C0-0-, carbainoyl, lower alkyl-NH-

10 CO--, di-lower alkyl-N-CO--, nitro, cyano, amino, lower 
alkyl-NH-, and di-lower alkyl-N-(, aiyl-lower alkyl, halo
geno aryl-lower alkyL guru1idino, lower alkyl-CO NH, and 
lower alkyl-S02-N!I-]. 

4. The compound of fonnula (I) or the salt thereof accord-
15 ing to claim 3, wherein R2

, R '" ru1cl R 16 ru·e each a hydrogen 
atom, (and Z is =CH-:] A is methylene, and 

Claims 9, 10, l'.l and 14, dependent on an amended claim 20 
are determined to be patentable. ' 

New claims l5-l7 are added and determined to be 
patentable. 

Claims 6 and 12 were not reexamirnxl. 
1. A compound of formula (I): 

(l) 

25 

40 

5. A compound of formula (la): 

(in the formula, each of the symbols means as follows: 
ring Bis a heteroaryl group; 
X is a bond or a lower alkylene group; 

(la) 

in the fonnula, each ofthc symbols means as follows: 
ring B is a nitrogen-containing heteroaryl group which is 

45 

unsubstitutt~d substituted and is optionally fust~d with a 
benzene ring: 

Risa hydrogen atom, a halogen atom, a lower alkyl group, 
ammo group, an aryl lower alkyl group, or a halogeno 
aryl-lower alkyl group;] or a salt thereof 

. IL A composition comprising (at least one] the compound 
of formula [(I)] (la) or the salt thereof as claimed in claim 5 

Xis [~bond, or] a lower alkylene or an alkenylene, both of 
which are unsubstituted or substituted with hydroxy or a 
lower alkyl group, or X is a carbonyl or a group repre
sented by -NH-, and when X is a lower alkvlene 
which is substituted with a lower alkyl group, a c;trbon 
atom of the ring B optionally bonds with the lower alkyl 
group so that a ring is fonrrnd: · 

A is [a lower alkylene] methylene, ethylene, or a group 
represented bv (-lower alkvlene-0---:]-CH O-· 

R1 " E' 1b th, dif": cl · 
2 

' , ' are e same or ierent an. each 1s a hydrogen 
atom or a lower alkyl group; 

R2 is a hyclrogtm atom or a halogen atom: and 
Z is a group representtx! by =CH-; or a salt thereof. 

50 in a pharmaceutically acct.'Ptable carrier. ' 
15. The compound according to claim 4 or ihe salt thereof,' 

which is an optical isomer: 
16 . • 1 composition comprising at least one compound of 

formula (1) or the salt thereof as claimed in one of claims 1, 3, 
55 4, and 15 in a pharmaceutically acceptable carrier. 

17. Yl1e composition as claimed in claim 16, wherein the at 
least one compound of .formula (l) or the salt thereof is 
present in an amount effective/or treating diabetes mellitus in 
a human or animal patient in need of such treating. 

* * * * 
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) 
Examiner: Evelyn Mei Huang 

U.S. Patent No. 6,346,532 

Control No. 96/000,045 ) Art Unit 3991 

Inventors: TATSUYAMARUYAMAET AL. ) Conf. No.: 3506 

Filed November 21, 2013 ) 

For: AMIDE DERIVATIVES OR SALTS THEREOF ) 

Reexamination Certificate Issued: February 24, 2015 ) May 13, 2016 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

CERTIFICATE OF CORRECTION 
UNDER RULE 322 

It is respectfully requested that a Certificate of Correction be issued by the Patent 

and Trademark Office due to errors which appear in the printed Ex Parle Reexamination 

Certificate as a result of Patent and Trademark Office mistakes. A Certificate of Correction form 

(Form PTO/SB/44) is attached. 

Patentees note that they previously provided the attached Form PTO/SB/44 to the 

Certificates of Correction Branch via facsimile for entry into the official record at the request of 
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the Certificates of Correction Branch. However, to date, that paper does not appear to have been 

placed in the file and considered. 

Patentees' undersigned attorney may be reached in our New York office by 

telephone at (212) 218-2100. Correspondence should be directed to our address given below. 

FITZPATRICK, CELLA, HARPER & SCINTO 
1290 Avenue of the Americas 
New York, New York 10104-3800 
Facsimile (212) 218-2200 

Respectfully submitted, 

/Jason M. Okun/ 
Jason M. Okun 
Attorney for Patentees 
Registration No. 48,512 
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PATENT NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

U.S. 6,346,532 Cl 
February 24, 2015 
TATSUYAMARUYAivIAET AL. Page 1 of 2 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected 
as shown below: 

COLUMN l: 

Line 40, "[ 

OH (I) 

H 

Ny.A~ 0 

Ria RJb I . . II r;\ 
AP N~XK_) 

H 
]" 

should read --[ 

(I) 

Line 46, "unsubstituted substituted" should read --unsubstituted or substituted--. 

MAILING ADDRESS OF SENDER: 
FITZPATRICK, CELLA, HARPER & SCINTO 
1290 Avenue of the Americas 
New York, New York 10104-3800 
(212) 218-2100 - Telephone 
(212) 218-2200 - Facsimile 
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PATENT NO. 
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INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

U.S. 6,346,532 Cl 
February 24, 2015 
TATSUYAMARUYAivIAET AL. Page 2 of2 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected 
as shown below: 

COLUMN 2: 

and ~B 
x 

Line 20," 

should read --
"--y0 

MAILING ADDRESS OF SENDER: 

is 

is 

FITZPATRICK, CELLA, HARPER & SCINTO 
1290 Avenue of the Americas 
New York, New York 10104-3800 
(212) 218-2100 - Telephone 
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CERTIFICATE OF CORRECTION 

: 6,346,532 Cl 
: 96/000045 
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: Tatsuya Maruyama et al. 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

COLUMN I: 

OH 

Line 40, "[ ]" 

should read 

(I) 

--[ ]--. 

Line 46, "unsubstituted substituted" should read --m1substituted or substituted--. 

COLUMN2: 

and is 

Line 20," 

f>-NH, 
'-....__CH2 N 
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