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.2t 3, 4·, 5-TETRAHYDRO-lH-[1, 4] BENZODIAZEPINE-3-HVDROXAMIC ACIDS AS MATRIX 
METALLOPROTEINASE INHIBITORS 

·5 FIELD OF INVENTION 

This invention relates to 4-( 4-substituted-benzenesulfonyl)-2,3,4,5-tetrahydro­

lH-{1,4]benzodiampine-3-hydroxam.ic acids which act as matrix metalloproteinase 

inhibitors and as inhibitors ofTNF-tt converting enzyme(TACE). The compounds of 

the present invention are useful in disease conditions mediated by matrix 

10 metalloproteinases and TACE, such as tumor growth, osteoarthritis, rheumatoid 

·arthritis and degenerative cartilage loss. 

BACKGROUND OF THE INVENTION 

Matrix metalloproteinases (MMPs) are a group of enzymes that have been 

15 implicated in the pathological destruction of connective tissue and basement 

·membranes. These zinc-containing endopeptidases consist of several subsets of 

·enzymes, including collagenases, stromelysins and gelatinases. Of these, the 

gelatin.ases have been shown to be the MMPs most intimately involved with the 

growth and spread of tumors. 

20 

For example, it is kno'Yn that the level of expression of gelatinase is elevated 

in malignancies, and that gelatinase can degrade the basement membrane which leads 

to trimor metastasis. Angiogenesis, required for the growth of solid tumors, has also 

recently been shown to have a gelatinase component to its pathology as reported in 

25 ''Matrix Metalloproteinases, Novel Targets for Directed Cancer Therapy", Drugs and 

Aging .. 11:229-244 (1997). 

Other conditions mediated by MMPs include restenosis, MMP-mediated 

osteopenias, inflammatory diseases of the central nervous system, skin aging, 

30 osteoarthritis, rheumatoid arthritis, septic arthritis, corneal ulceration, abnormal 

wound healing, bone disease. proteinuria, aneurysm.al aortic disease, degenerative 
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cartilage loss following traumatic joint injury, demyelinating diseases of the nervous 

system. cirrhosis of the liver, glomerulal'. disease of the kidney, premature rupture of 

fetal membranes, uinammatory bowel disease, periodontal disease, age-related 

macular degeneration, diabetic retinopathy, proliferative vitreoretinopathy, 

5 • retinopathy of prematurity, ocuJar inflammation, keratoconus. Sjogren's syndrome, 

myopia, ocular tumors, ocul~ anpogenesis/ neo-vasculari7.ation and corneal graft 

rejection. Studies relating to these conditions are set forth, e.g., in ''Recent Advances 

in Matrix Metalloproteinase Inhibitor ~arch". R. P. Beckett et al., R.esearch Focus. 

1:16-26, (1996); Curr. Qpin. T11er. Patents. 4(1); 7-16, (1994); Curr. Medicinal 

10 Clmn .• 2: 743-762, (1995); Em. Qoin. Ther. PaleIJts. 5(2): 1087-110, (1995); ~ 

Qgin. Ther. Patents. 5(12): 1287:.1196, (1995); "Inhibition of Matrix Metallo­

proteinases: Structure Based Design", eurrent Pharmaceutical Design. 2:524-661, 

(1996). "Mattix Metalloproteinase ~bitor Drugf, Ememint: Drugs, 2:205-230 

(1997). 

15 INF-a converting enzyme (TACE) catal~ the formation of INF-a from . . . . . 

membrane bound TNF-a. precursor protein. TNF-a, is a pro-inflammatory cytoldne 

that is believed to have a role in i:heumatoid arthritis, septic shock. graft rejection, 

cachexia, anorexia, ~ation,. congestive heart failure, inflammatory disease of 

the central nervous system, inflammatory bowel disease, insulin resistance and HIV 

20 infection, in addition to its well-doClllDented antitumor properties. Research with anti­

TNF-a antibodies in transg~c animals has demonstrated that blocking the fonnation 

of INF-a inhibits the progression of arthritis. This observation has recently been 

extended to humans as described in '1:'.NF-a in Human Diseases", Current 

Pharmaceutical Desio. 2:662-667 (1996). 

25 It is expected that small molecule inhibitors Qf MMPs and TACE would have 

the potential for treating a variety of disease states. Although· a variety of MMP and 

TACE inhibitors are known, many ·of these molecules are peptidic and peptide-like 

which demonstrate bioavailability ·and phannacokinetic problems. Long acting, 

orally bioavailable non-peptide inhibitors of MMPs and/or I ACE would thus be 

30 highly desirable for the treatment of the disease states· discussed above. 
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u.s. Patent No. 5,455,2;- discloses 2~~bstituted~2-{arylsolfonylamino) 
hydroxyamic acids and their use as MMP inhibitors. WO 97/18194, discloses 

N-(arylsu1fonyl)tetrahydroisoquinolone-hydroxamic acids and related bicyclic 

derivatives thereof and their use as MMP inhibitors. WO 97/20824 and U.S. Patent 

5 5,753,653 disclose l-(arylsulfonyl}-4-(substituted)piperazine-2-hydroxamic acids, 

4-(aryl&ulfonyl)morpholine-3-bydroxamic acids, 4-(arylsulfonyl)-tetrahydro-2H, 1,4-

thiazine-3-hydroxamic acids, 3-(substituted-l-(arylsutfonyl)hexahydro-2-hydroxamic 

acids and related compounds as useful MMP inhibitors. 

10 WO 98108822, WO 98/08823 and WO 98/08825, disclose 6-membered 

1-(arylsulfonyl)hexahydropyrimidine-2-hydroxamic acids, 1-substituted-3-[ (4-

methoxybenzenesulfonyl)]hexahydropyrimidine-4-hydroxamic acids, 4-(aryl-

su1fonyl)-tetrahydro-l ,2-thiazine-3-hydroxamic acids and (arylsulfonyl)-4-

substitutedpiperazine-2-hydroxamic acids. WO 98/08827 discloses 4-(arylsulfonyl)-

15 h'.exahydrothiu.epine-3-hydroxamic acids and 4-(arylsulfonyl)-hexadydro[l,4)­

diazepine-3-hydroxamic acids. 

SUMMARY OF THE INVENTION 

20 This invention relates to novel derivatives of substituted 2,3,4,5-tetrahydro-

IH-[1,4]benzodiazepine-3-carboxylic acid, hydroxamide which exhibit inhibitory 

activity against MMPs. The compounds of the present invention are represented by 

the following formula 1 

1 
25 wherein 
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R is selected from hydrogen, (C1 - C3)alkyl, -CN, -OR', ;.SR', -CF3, -OCF3, CI, F, 

NH2, NH(C1 - C3)allcyl, -N(R')CO(C1 - ~)alkyl, -N(R')(R'), N02, -CONH2, 

-S02NH2, -SC>iN(R')(R'), or -N(R')COCl:fa0-(C1 - ~)alkyl, wherein R' is (C1 - y) 
alkyl or hydrogen; 

5 ~is (C1 - 4) alkyl-0- containing one triple bond, eg C2-C,; 

.. fl \\--0 ·~ R g:-\ R 
-00i2 ~ ;>" l • -00i2 ~ / l • -0ot2 IL -:;f. l 

0 s "N 
N 6-f 3 . ~ z-rl .. ~ rl -00i2l . _\-R1 

"a ·'-s/ . 

-Oa-t'l:-;r~l ?<t -~ . . 'o'. 

wherein R" is hydrogen , -CH20H , (C1 -CiSlaJkyl • (C1 -C6)alkyl-O-CH2- , 

(C1-~dkyl-S-CHz-, (C1-C~alkyl-NH-CHr , [(C1-C3)alkylll-NCHr, 

(C1~cvdcx:Uc'yt-O-Cl-IT. ((C1-0J)dkyl)zN-(Cl-1~2...il\HGlz ~ 

((0-Q)dk'yt)2"N-(Oi2)2.4\J(Ql3)0i2- , -CH:z-0-0 • 

Ri and R2 are each, independently. hydrogen or CH3; 

R3 is (C1 - Cs)allcyl, NH2CH2CO-. (C1 - C6)alky1NHCH2CO-, HO(CH:zlmCO-, 

10 HCO-, Aryl(CH:zlnCO-, Heteroaryl(CH2)0CO-, (C1 - C3)alkyl-O-(CHV..CO-, 

(C1 - CyalkylCO-, (C1 - ~)alkylCO-NHCH2CO-, (C3 - C7)cycloalkylCO-, 

(C1 - C3)alkylS02-. Aryl(CH:zlnSC>i-. Heteroaryl(CHl)nSOr. (C1 - C3)alkyl-O­

(CH:zhn-SOi-. (C1 - C3)alkyl-O-(CH2)m-. (C1 - C3)alkyl-O-(C1 - C3)alkyl-O-(C1 -



W000/44730 PCTJUS00/019'1 

Joi .... .. ~: .. , 

-5-

~alkyl. HO-{C1 - y)alkyl-O-(C1 - ~)alkyl, Aryl-O-CH2CO-, Heteroaryl-0-

~CO-, ArylCH=CHCO-, HeteroarylCH=CHCO-, (C1 - y)alkylCH=CHCO-, 

G·,fl G ~ 
-CBiOC- • or -.-rni<>C-NHCH~O- ; 

Aryl(C1 - C~alkyl, Heteroaryl(C1 - Cg)alkyl, ArylCH=CHCHz-, 

5 HeteroarylCH=CHCH2-· (C1 - C())alkylCH=CHCH2-. 

~'"'--. t1_1CO-
M 

y~M 

, () m 
N 

10 

~CO-
~' 

R'OCH2 CH{OR')CO-, {R'OCHi)2C{R')CO-, 

I\ f\ 
CH3-~(C1 - C3)aJkyICH=CH-CO- • V-<.C1 - C5)alkylCO- • 

0-<c, -C.)alkyJCO- .cc, -~c0-. 1/-<c,..c.)alkyJCO- . 

O-<C1 -c.>aJky!CO- , 0-(C,-C,;)alkyJCO- • 0-<C1-C.)all:y!CO- • 
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O N-(C1 -Q;)alkylC0-
1 . 
CH3 

[(C1 - ~alkylh-N-(C1 - ~alkyl CO-, or (C1 - ~alkyl-NH-(C1 - C6)alkylCO-; 

wherein 

m = 1 to 3; n = 0 to 3; 

Aryl is 

0 and 
.R 

Heteroaryl is 

't)-x "(!' u ) o· v; '[) 'f) N ·o .. 
I 

Rt 

t"' ft:.~ '[tj x 
,.N , • or . / , 

0 N· N 
I I R' Rt 

wherein X is hydrogen, halogen, (C1 - C3) allcyl or -OCH3 and R and R' are as 
defined above; 

Lis hydrogen. (C1 - Cyalkyl, -CN. -OR', -SR', -CFg, -OCFg. Cl, F, NH2. -NH-(C1 -

~)alkyl, -N(R')CO(C1 - Cg)alkyl, N(R')(Rt), -N02, -CONH2, -S~NH2. -

15 S~N(R')(R'), -N(R')COCH20-(C1 - ~)alkyl, 

"'\_ Y'rJ.:"CONH- Y~~ONH-)L.rCONH-, I() ,or '-..:,> ; 
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1~·· 

f:>-.vf)-.\? 
\? .\~N .):_? '?to-L . 

0 N I 

'f:) 
• R' 

I R' 

R~o- 'C)-oco-0 
r-\. I\ 

tBoc -\_JN- • uN-
I\ 

·0-· 
D-· 

~N- , or N(R1)(R') where R' is as defined above; 

W is 0, S, NH or N(C1 - ~)al,kyl; 

Y is hydrogen, F, Cl, CF3 or OCH3; and x• is halogen. hydrogen, (C1 - Cg)alkyl, 

0-(Ct - C3)alkyl, or -~OH; 

and pharmaceutically acceptable salts thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

Preferably, the compounds of the present invention are those of formula l 

wherein R is hydrogen, (C1 - C3) alkyl, -CN, -OR', -SR•, -CF3• 

-OCF3, Cl, F, NH2. NH(C1 - C3)alkyl, -N(R~CO(C1 -C3)alkyl, -N(R')(R'), NOi. 

15 -CONHz, -SOzNHz, -SOzN(R')(R'), or -N(R')COCH20-(C1 - C3)alkyl, wherein R' is 

(C1 - C3) alkyl or hydrogen; 
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~is (C1 - C6) alkyl"'.0- containing one triple bond, 

wherein R" is hydrogen , -CH20H • (C1-C6)alkyl , (C1-C6lalkyl-O-CH2-. · 

(C1-C6)alkyl-S-C~.;., (CrC6)alkyl-NH-CH:r. [(C1-C3)alkyl]2-NCH2-, 

(C1-C6)cycloalkyl-O-CH2-, [(C1-C3) alkyl]a-N-(CH2h4NHCHr , 

-CH2-0-o . 

-CHrO-aR·. -CH:z-O-CH2-aR1
, -0" y 

R1 and R2 are each, independently, hydrogen or CH3; 

5 R3 is (C1-Cg)alkyl, NH2CH2CO-. (C1-C6)a1kylNHCH2CO-, HOCCHVn.CO-, HCO-, 

Aryl(CHvnCO-, Heteroaryl(CHvnCO-, (C1-~)alkyl-O-(CHi>nCO-, 

(CrC3)alkylCO-, (C1 - C3)a1kylCO-NHCH2CO-, (CrC7)cycloalkylCO-, 

O r 
-c~oc-

10 wherein 

m = 1 to 3; n = 0 to 3; 
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~"' 'C_ ,N . 't~ 
N 
I 

R' 

0 
•or 

x n 
0 

'[;x. 
N 
I 
R' 

wherein Xis hydrogen, halogen, (C1 - C3) alkyl or -OCH3 wherein Rand R' are as 
defined above; and pharmaceutically acceptable salts thereof. 

It is more preferred that the compounds of the present invention include those 
10 of formula 1 wherein R is hydrogen, (C1 - ~)alkyl, -CN, -OR', -SR'. -CF3, -OCF3, 

Cl, F, NH2. NH(C1 - Cg)alkyl, -N(R')CO(C1 - Cg)alkyl, -N(R')(R'), N02, -CONH2. 

-SC>iNH2. -SC>iN(R')(R'), or -N(R')COCH20-(C1 - C3)alkyl, wherein R' is (C1 - Cg) 

alkyl or hydrogen; 

R.i is (C1 - C6) alkyl-0- containing one triple bond, 

15 
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fl\ R fl\ R -0-CH fl\ R 

~~?.'· -O-CH2 ~ y 1 .. 2 ~ -y,l 
s N 

~t!J-R', 
Ol3 

N . 

~J\-R ~R / 1. -O-CH2 y 1 s 
0 N' ' s 

-0-CHr-//- 1--R.1 -0-CHrl/- !-R1 
I )> I )\ N' , N, 

-O-CH2-C 5C-R11 0 N 
~H3 

wherein R" is hydrogen , -CH20H , (CrC6)alkyl , (C1-C6lalkyl-O-CH2-, 

(C1-C6lalkyl-S-CHr. (C1-C6)alkyl-NH-CH2-, [(CrC3)alkylh-NCH2-, 

(C1-C6)cycloalkyl-O-CH2-, [(C1-C3) a1kylh-N-(CH2b4NHCHr , 

[(CrC3) alkyl]rN-(CH:ili.4N(CH3)CH2- , -CH2-0-0 • 

~HrO-aR1' -CH2-0-CHrQ'R1. -< ) y 

R1 and R2 are each, independently h¥drogen or CH3; 

R3 is (C1 - C3)alkylCO- • (C1 - ~)a1kyl-O-(CH2)mCO- • ArylCO-

wherein 

5 m = 1 to 3; n = 0 to 3; 

Arylis 

~ 
R' 

and 
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Heteroaryl is 

(? x ' r$ u 
0 x 

'[) '() n 
N 0 
t 

R' 

'f' t.--x< '[~x. .,..N • .,..N , or 
0 N N 

I I R' R' 

wherein x·is hydrogen, halogen, (C1 - Cy alkyl or-OCH3 and Rand R' are as 

defined above; and pharmaceutically acceptable salts thereof. 

It is more preferred that the compounds of the present invention include those 

of formula 1 wherein R is hydrogen, (C1-C3) alkyl, -CN, -OR. -SR, -CF3, OCF3, Cl, 

10 F, NH2. NH(C1-C3)alkyl, -N(R')CO(Cry)alkyl, -N(R')(R'), N02, -CONH2. 

-SQiNffi, -S()i NH2, SQiN(R')(R') or -N(R') COClliO-(C1 - C3) alkyl, wherein R' 

is (C1 - Cyalkyl or hydrogen; R4 is (C1-C6) alkyl-0- containing one triple bond 
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wherein R" is hydrogen , -CH20H , (C1-C6)alkyl , (C1-C6}alkyl-O-Cffi-, 

(C1-C6)alkyl-S-CHr, (C1-C6)alkyl-NH-CHr, [(C1-C3)alkyIJi-NCHr, 

(C1-C6)cycloalkyl-O-CH2_,- [(Ci-C3) alkyi]rN-(CH2h.4NHCHr , 

-Cffi'."0-0 • 

R l and R1 are each, independently hydrogen or CH3 

RJ is (C1 - C3} alkylS02-Aryl(CH2)nS02-, Heteroary(CH2)nS02-, or (Ct - C3) 

alkyl-O-(CH:VnS02 - • 

5 wherein 

m=l to 3; n=O to 3; 

Aryl is 

~· 
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A further, more preferred embodiment of the present invention includes 

compounds represented by formula 1 wherein 

R is selected from hydrogen, (C1 - C3) alkyl, -CN, -OR', -SR', -CF3, 

-OCF3. Cl, F, NH2> NH(C1 - ~)alkyl, -N(R')CO(C1 - C3)alkyl, -N(R')(R), NC>i, . 

5 -CONH2, -SOzNH2, -SOiN(R')(R'), or-N(R')COCH20-(C1 -C3)alky). wherein R' is 

(C1 - C3) alkyl or hydrogen; 

10 

R4 is (C1-Q>)alkyl-O- containing one triple bond , 

o-\. R ~ R -0-CH ~ R 
-0-Cffi /(... y 1 ' -O-CH2 /(... y 1 • 2 ~ .y • i 

O S N 
CH3 

~ R -O-CH2--;r ~ I 

N'-/, 
s . 

wherein R" is hydrogen , -CH20H , (C1-C6)alkyl , (Cr~alkyl-O-CH2-, 

(Ci-C6)alkyl-S-CHr, (Cr-:C6)alkyJ-NH-CH2-, ((C1~)alkylh-NCH2-, 

(C1-C6)cydoalk.yl-O-CHr, [(C1-C;) alk.ylh-N-(CHV24 NHCHr , 

-CH2-0-o , 

Ri and Rz are each, independently hydrogen or CH3; 

R3 is (C1 - C3) alk.ylCO-, (C1 - C3)alk.yl-CO-, (C1-C7)cycloa1kyCO-, (C1-C3)alkyl 

-O-(CH2)m-CO- , Ar (CH2)nCO-, HO-(CHi)mCO-, Heteroaryl(CH2)m ·CO-



wherein X is hydrogen, halogen, (C1 - Ca> alkyl or -OCH3 and R and R' are as 
defined above; and pharmaceutically acceptable salts thereof. 

10 Additionally highly preferred compounds of the present invention include 

those of formula 1 wherein R is hydrogen, (C1 - C3) alkyl, -CN, -OR', -SR', -CF3• 

-OCF3, CI, F, NH2. NH(C1 ... y)alkyl, -N(R')CO(C1 - ~)alkyl, -N(R')(R'), NC>i. 

-CONH2. -SOiNH2, -SOiN(R')(R'), or -N(R')COCH20-(C1 - C3)alkyl, wherein R' is 

(C1 - C3) alkyl or hydrogen; 

15 Roi is -0-e~-c=c-R" ; 
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wherein R" is hydrogen , -C~OH , (CrC6)alkyl , (C1-C6)alkyl-0-CH2-, 

(C1-C6laJkyJ-S-CHi-, (CrC6}alkyl-NH-CH2-, [(C1~)alkylh-NCHr, 

(C1-C6)cycloalkyl-O-CH2-, [(C1..C3) alkyl]i-N-(CH2h.4NHCH2- , 

[(C1-e;) alkyl]i-N-(CH2)24N(CH3)CHr , -CH:z-0-0 , 

-CHr<>-(J"R1. -CHrO-CHraR1. -0' y 

R1 and R2 are each, independently hydrogen or CH3; 

R3 is 

M 

Y-t'; CO-
O 

00-CO-
, or 

wherein 

m = 1 to 3; n = 0 to 3; 

Lis hydrogen, (C1 - ~alkyl, -CN. -OR', -SR', -CF3, -OCF3, Cl, F, NH2• 

-NH-(C1 - ~)alkyl, -N(R')CO(C1 - ~alkyl, N(R')(R'), -NOi, -CONH2. -S~NH2, 

10 -SOiN(R'}(R'), -N(R')COCH20-(C1 -Cj)alkyl, 

,, Y')t...~CONH- Y~f"\VCONH-yoNH- . ~;J ,or I:_) ; 
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"f) •· 

I 

.Q-. 

D-· 
\_JN- • or N(R')(R') where R' is as defmed above; 

Wis 0, S, NH or N(C1 - C3)alkyl; 

5 Yis hydrogen, F, Cl, CF3 or OCH3; and X' is halogen, hydrogen, (C1 - C3)alkyl. O­

(C1 - C3)alkyl, or -CH20H; and phannaceuticalJy acceptable salts thereof. 

Accordingly this invention provides a process for preparing compounds of formula 

1, as defined above, which comprises one of the following: 

10 a) reacting a compound of formula II: 

~-o-~ :.'iNh 
21--L~ 

R3 R 
(II) 
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wherein R, R1, ~. R:,. and R, are defined above, and A is COOH or a reactive 

derivative thereof, with a compound of formula m 

NlliOH 

(III) 

5 to give a corresponding compound of fonnula I; 
b) resolving a mixture (e.g. racemate) of optically active isomers of a compound 
of fonnula I to isolate one enantiomer or diastereomer substantially free of the other 
enantiomer or diastereomers; 

c) acidifying a basic compound of fonnula I with a pharmaceutically 
10 acceptable acid to give a pharmaceutically acceptable salt. 

15 

With regards to process a) the reaction can be carried out by processes known in the 
art e.g. by reaction with the acid chloride to form a reactive derivative before 
reaction with the hydroxylamine. 

With regard to process b) standard separation techniques may be used to isolate 
particular enantiomeric or diastereomeric fonns. For example a racemic mixture may 
be converted to a mixture of optically active diast.ereoisomers by reaction with a 
single enantiomer of a 'resolving agent' (for example by diastereomeric salt 

20 formation or formation of a covalent bond). The resulting mixture of optically active 
diastereoisomers may be separated by standard techniques (e.g. crystallisation or 
chromatography) and individual optically active diast.ereoisomers then treated to 

remove the 'resolving age~t thereby releasing the single enantiomer of the 
compound of the invention. Chiral chromatography (using a chiral support, eluent or 

25 ion pairing agent) may also be used to separate enantiomeric mixtures directly. 

30 

The compounds of formula I may be isolated in the fonn of a salt of a 
pharmaceutically acceptable acid e.g. an organic or inorganic acid by treatment with 
an acid such as d~ribed above. 

Some of the intermediate compounds for the preparation of derivatives of 
fonnula 1 are those wherein ~ is OCH3 and they may be advantageously prepared 

according to the illustrated Reaction Schemes. &ter derivatives of formulae 8, 14, 
15, 20, 22, 23, 24, 25, 29 and 30 wherein Rt is OCH3 are used to prepare derivatives 

35 wherein ~ is OH (via cleavage of O-CH3 group). As illustrated in Scheme 8 
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derivatives 40 with a phenolic OH group are. reacte<l under standard organic synthetic 
. . 

conditions to convert the OH moiety into the R4 substituents (as previously defined). 

Variations in these schemes may be made to improve productivity without negatively 

impacting the amount and nature of the product, by means that will be recogni7.ed by 

5 those skilled in the art. For example, reactive groups may be blocked with suitable 

blocking moieties which may then be deblocked .·under standard conditions (for 

instance, hydroxy gr9ups may be protected with trimethylsilyl or t-butyl-dimethylsilyl 

moieties which are then removed in a later reaction step). In addition, those skilJed in 

the art will recognize that catalylic hydrogenation . conditions are inappropiate for 

10 preparing intennediU,CS with an R4 ~oiety containing a triple bond; the R4 moiety is 

then introduced into interm~ not requiring a £e4uction step. 

In general, the compounds of Fonnula 1 are synthesiz.ed from an alkyl ester 

(such as methyl, ethyl, t-butyl an4 ~e like) of seriJJ.e, threonine, or 3,3-dimethyl-3-

hydroxypropionic acids. One re~o~ pathway is sh()wn in Reaction Scheme 1. It is 

15 noted that methyl es~rs are shown~ all of the.R.eacti,on Schemes, however, it is to be 

understood that the use of methyl esters is for purposes of illustration only, and other 

suitable alkyl esters. benzyl esters and the like may similarly be used. 

In Reaction Scheme 1, serine, threonine, .beta .. hydroxyvaline and related· 

derivatives are converted· ·to the co~sponding ~-(4-substituted-benzenesulfonyl) 

20 derivatives 3 and alkylated with sttjtable substituted or unsubstituted 2-nitrobenzyJ 

bromides or 2-nitrobenzyl chlorides.~ provide the corresponding nitro derivatives 5 • 
. · . ·.· . ,· 

Reduction under conventional reduf~8 conditions, ~uch as catalytic hydrogeneration 

(with Pd/C). or cheiµical reduction (e.g., with Sn~l2 or FeC13) results in amino 

derivatives 6. Reaction of the N~(2-aminobenzyl) derivatives 6 with a1kanoyl 

25 chlorides, alk:ylsulfonyl chlorides, aroyl chlorides, heteroaroyl chlorides, aryl sulfonyl 

chlorides, heteroarylsulfonyl chlorid~ and the like,_ in the presence of trialkylamines 

or pyridene, provides the dehydroalanine derivatives 7. Ring closure to the 

[1,4]benzodiazepine ~mpounds 9 ls ~arried out by reaction with a mild base such as . . ,, : ·: ... 
sodium or potassium bicarbonate in an alcohol solv~t such as methanol or ethanol. 

30 Standard conditions which involve hydrolysis of _ t1le ester (NaOH), acid chloride 

formation and reaction of the_ acid chloride with hydroxylamine are then used to 

convert the ester detjvatives 8 to th~ f1ydroxamic acids 9. Ester derivatives 8 (where 

the ester function is ~ t-butyl ester) ~ converted to the acid with trifluoroacetic acid 

under standard conditions. . 

35 As illustrated jn Reaction Scheme 2, derivatives. 10, which contain a blocked 

hydroxyl group, are al.kylated with 2-nitro or 2-amilio benzyl alcohol derivatives 11 
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by application of the Mitsunobu reaction to give intermediates 12. Reduction of the 
2-nitro group and removal of the ~ydroxy blocking group with' derivatives 12. where 
the R4 group is a protected amino moiety with simultaneous deblocking of the amino 
and hydroxyl functions. gives intenn.ediate compounds 13. The intennediates 13 may 

5 then be reacted with benzyloxycarbonyl chloride to give the closed ring (1,4] benzo­

diazepines 14.· Reaction of the derivatives 14 with acyl chlorides. aroyl chlorides. 
heteroaroyl chlorides, alkysulfonyl chlorides. arylsulf onyl chlorides and heteroaryl­
sulfonyl chlorides and the like affords the intennediates 15. 

10 

Schemet 

Ar(CH2~f0Cl 
Ar(CH2~S02Cl 

AJkyl-0-CH:z)i COO· 

Hete.roary.l(CH2>oCOa 

HeteroaryJ(CH2>oSO 2Cl 
AJkyl-0-(CHi}SO 2Cl 

m 
AlkylCOCl 

Cycloalky( C3to C7)CO 
AlkylSOp 

o so20R.. 

CH30~~;o-· 
R/LRi "" R 

~~ 

' 

wherein 
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R1 = ~ = {C1 - C3)alkyl; R =Hydrogen; halogen; OCH3; N02; NH2; CF3; 

NHCOCH3; NHCOCH20CH3; CONH2; -N(R')(R'), -N{R')CO(C1 - ~)alkyl; {C1 -

5 ~)alkyl; 

10 

R3 = ArCCHilnC~; Heteroaryl(CH:z>nCO-, Ar(CH:z)0SOz-; Heteroaryl(CH:z>nSC>i-; 

Alkyl-O-CHi)0CO-; Alkyl-0-(CHilmSOi-; AlkylCO-; A1kylS02-; AlkylCO­

NHCH2CO-; and cycloalkyl(C3 - C,)CO-; and 

R4 is as deimed herein. 

Scheme2 

o so 20R.i 
11 I 

ce3oc~NH + o-· -
1 
--.... 

HO t 0 
2 

3 

0 so _r\._ R.i 

m,o'~~~~ 
H~R1 I . 

Rz 

13 R 

wherein 

Rs= NO, 
(l)H2 ;Pd/C 

(2)~ ... 

+ DEAD 
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5 Rt;= Ar(CH:i)11-; Alkyl-; Heteroaryl(CH2>n-;A1kyl-O-(CH:i>n-i Cycloa1kyl(C3 - C7); 
R7 = Ar(CH'.2)0 -; Alkyl-; Heteroaryl(CH'.2)0 -; AlkyI-O-(CHVio-; 
Rg = Ar(CUVnCO-; Ar(CHvnSOz-; AlkyICO-; A1kylSOz-; Heteroaryl(CHvnCO-; 
Heteroaryl(CHi)nSOz-; Alkyl-O-(CH2)0CO-; Alkyl-0-(CHi)mSOz-. 

10 I-substituted arylmethyl-2,3,4,5-tetrahydro-lH [1,4]-benzodiazepines may 
be prepared in the manner illustrated in Reaction Scheme..~ 3 and 4. In Reaction 
Scheme 3, the methyl 3-hydroxy-2-(4-methoxybenzenesulfonyl)-(2-amino-benzyJ)­
amino)-propionates 6 are subjected to reductive alkylation with arylcarboxaldehydes 
and heteroarylcarboxaldehydes to provide intennediates 17. Standard reaction 

15 conditions such as reactions with triphenylphosphine and diethyl azodicarboxylate· 
(DEAD) or triplenylphosphine with either carbon tetrachloride or carbon 
tetrabromide. results in the .. dehydroalanine" derivatives 18 which are then ring 
closed to the [lA]benzodiazepines 20. 

20 In an alternative route to the 3-hydroxamic acid derivatives 21(Scheme 4), N-
ar.oyl derivatives 22 are reduced with reducing agents such as borane or lithium 
aluminum hydride to reduce both the ester and amide functions. The 3-
(hydroxymethyl)-1-(arylmethyl)-2,3,4,5-tetrahydro-1H-[1.4]benzodiazepines 23 are 
oxidized with stardard reagents known to convert a hydroxym.ethyl group to a 

25 carboxylic acid:reagents such as NaI04 with catalyst Ru<>2 (e.g., see J. Or&. Chem., 
46:3936 (1981); Synlett, p. 143. (1996)). Coupling the acids (via the acid chlorides) 
to hydroxylamine then gives products 21. Certain intermediates as exemplified by 
formula 25 may be reduced with borane under mild conditions to give derivatives 25a 
in which the amide carbonyl is selectively reduced. These intermediates 25a are then 

30 converted to hydroxamic acid derivatives via hydrolysis of the ester to the acid and 
coupling the acid chloride with hydroxylamine. 
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Sclleme3 

• l)EAD 
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Scheme4 

• and ~ and R10 are hydrogen .Cl. Br. F. OCH 3 , OEt , 

~ ff 
SCH3 , COCH3' COEt, CF3 ,OCP3 ,orMezN-. 

wherein R8 = alkyl. arylalkyl, aryloxyalkyl. heterocyclicalkyl, or alkyloxyalkyloxyalkyl. 

Other, preferred compounds of the present invention are those with basic 

5 moieties in the !-(substituted carbonyl) group which may be prepared in the manner 

shown in Reaction Scheme 5. Reaction of the 2,3,4~5-tetrahydro-IH-[l,4)-benzo­

diazepine.~ 14 (without a substituent at the I-position) with carbonyl chloride 

derivatives in the manner depicted in Reaction Scheme 5, results in intennediates 25 
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which are then conv~rted to acid 26 and hydroxamic acids 27. The intermediates 25 

may also be synthesimd by reaction of methyl 2-((2-aminobenzyl)-(4-metboxy­

bemenesulfonyl) amino)-3-hydroxypropionates 6 with acid chlorides to give 

"dehydroalanine" derivatives 28. As previously described, mild bases such as 

5 NaHC03 can be reacted with th'*' derivatives to ca~ ring closure via a 1,4-addition 

to the double bond ill intermediate 28 to provide the .7-membered 2,3,4,5-tetrabydro­

lH-[1,4] diazepines 25. 

As illustrated in Reaction Scheme 6, aryl-arylcarbonyl, heteroaryl­

arylcarbonyl, aryl-heteroarylcarbonyl, heteroaryl-heteroarylcarbonyl derivatives 30 

10 may be synthesized by standard palladium catalysed coupling of bromoaroyl or 

bromheteroaroyl deri,vatives 29 with appropriate at')'lstannanes, . heteroarylstannanes, 
. . 

arylboronic aci~ he,teroarylboronj~ acids, aryl tru1"ates~ heteroaryl triflates and the 

like, under known conditions. For example, see S,ynthesi8, 563-566 (1997); J. Org. 

. Chem.. 62:3405-3~, (1997); Tetrabedron Lett.. 36:5247-5250, (1995); 
15 Heierocycles, 45:467, (1997); Te.edron Lett,, 38:p 18-1182, (1997); Heterocvc}es. 

42:189-194, (1996); Tetrabedr9n J.&}tL 5005-5006, (1993); Synthesis, 843, (1987); 

Heterocycles. 2711"'.~716, (1987); and Tetrahedron Lett .. 4407-4410, (1986). 

By coupling_ with such palhu:lium ·catalysts, aryl-aryl, heteroaryl-aryl~ aryl­

heteroaryl and heteroaryl-heteroaryl carboxylic ester ·derivatives can be prepared and 

20 ·these derivatives converted to carpoxylic acid interinediates. The acids are then 

converted to acid c~orides which are reacted with esters of 2- [(2-aminobenzyl)-(4-

substituted-benzenesulfonyl)amino J-3-hydroxypropionate as illustrated for conversion 

of derivatives 6 to intermediates 31~ 

The following references ~cribe procedures fo~ the synthesis of methyl 3-

25 arylpyrrole-4-carboxylates as in I. Org. Chem .• 62i2649-2651~ (1997); methyl (2-

methylphenyl) benn1ates as in J. Org. Chem,, 62:3405-3406, (1997); and methyl . . 

benzoates substitued with heterocycµc moieties such as furanyl, thienyl or pyridinyl 

groups as in Tetrahedron Lett .. 27:4407-4410. (1986). 
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R 8coa 

Olr 
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Scheme6 

W= B(OH>z; 

I· Pd~~)4 or Pd(PPbg>iClz 

' equiValent Pd eatalyst 

whaeAr"=~ 
L 

x y 

PCTIUS00/019!>1 

w w 
y ~'\\ ; or Y~} 
~> ( . etc s 0 • 

SnM~ ; Sn(n-butyl)3 ; 

· 0-Tritlate; ZAtO ; or 7.nBr; 

Cl y o;._¢ 
+ L or. 

Cl 
~. o- "Ar" . 

Lis ~CONH- • 5/~ CONa- . YfrCONH- . 
Y !Jii:.J . ll....s7 •or . er • 

Mis r::=\._ cv,y ~~ y~ 
y.>'......fr • N" . '<? . "o';:I , 

y'f', ~ '/:\ ~~ 
, .N , C:::N. , '- ,N , or ,~ 
f I O I 

R' R' 

Y is H, F, Cl, CF3, CH3, or OCH3; 

Xis halogen, hydrogen, or (C1 - C3)alkyl; 

R and R' are as defined herein; 

5 R1 and ~ are as defined herein; and 

~ is as defined herein. 
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The intermediates 2,4,5.6-tetrahydro-1H-[l,4Jbenzodia7.epines 39 and 38 may 

be prepared from glycine esters in the manner exemplified iil. Reaction Scheme 7. In 

this synthetic route, N-(4-substituted-benzenesulfonyl) derivatives of glycine ethyl 

ester, glycine t-butyl ester or glycine methyl ester 33 are alkylated with a substituted 

5 {R) or unsubstituted (R=H) 2-nitrobenzyl bromide in N,N-dimethylfonnamide or I­

methyl-2-pyrrolidinone in the presence of potassium carbonate to give intermediates 

34. Alternatively. the esters of N-(4-substituted-benzenesulfonyl) glycines. such as 

the inethyl ester 33, are first reacted with sodium hydride in N, N-dimethylformamide 

or 1-methyl-2-pyrrolidinone and the resulting anion reacted with substituted or 

10 unsubstituted 2-nitrobenzylbromides to provide compounds 34. Reaction of derivates 

34 with N,N-dimethyl(methylene)ammonium chloride or the iodide salts under 

standard reaction conditions (e.g., as set forth in Fieser and Fieser. 10:160-161; 8:194 

affords the dirnethylaminomethyl (Mannich type) compounds as intermediates for 

elimination to the ••dehydroalanine" derivatives '37 or direct ring closure of 36 to 39 

15 via an elimination-addition reaction. Ring closure of compounds 37 provides 

intermediates 38 for conversion to hydroxamic acids. Variations of the reactions 

conditions for conversion of 36 to 39 involve heating in the presence of Lewis acids, 

such as BF3. or heating an acid salt of 36 to effect the elimination-addition reaction. 



W000/44730 

-28-

Scheme7 

CHk:i.NH. .. asoz-Q-R. 
32 2 

39 
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37 
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The intermediate carboxylic acids for conversion to the tetrahydro[lAJ­

benzodiuepine-3-carboxylic acid, hydroxyamides may be synthesized via different 

routes as shown in Schemes 1-8. For the synthesis of some of the desired products 

5 of Formula 1, alternate routes are preferred as shown in Scheme 8. These routes 

may be preferred when the R4 group contains a triple bond or when it is preferred to 

introduce the R4 group toward the end of the synthetic sequence. Under these 

conditions. intermediate carboxylate esters of formula 41 or acids of formula 44 

wherein the R4 substituent is an OH group are prepared. Intermediates with R4 an 

10 OH group any be prepared from derivatives wherein the OH group is protected by a 

group which can be selectively removed. Deriviatives 40 wherein R4 is an QC"3 
moiety are suitable precurssors to the desired phenolic compounds 41 and 44 through 

cleavage of the oxygen methyl bond. As shown in Scheme 8 the anion of the 

phenolic OH group may be prepared in situ and then alkylated. Suitable bases are 

15 alkaline metal carbonates. hydrides, alkoxides and organic bases. Reaction with an 

alkylating moiety represented by the formula R1sCH2X wherein X is a reactive leaving 

group such as a chloride.bromide, iodide ,0-mesylate or an 0-tosylate gives the 

derivatives 42 and 45. 

The alkylation reaction may be carried out with carboxylate esters such as 41 

20 or with the carboxylic acids represented by formula 44. Alternatively. the phenolic 

compounds 41 and 44 may be reacted under Mitsunobe Reaction conditions to afford 

the 0-alkylated derivatives 42 and 45. Standard Mitsunobe Reaction conditions, 

which are described in the following literature references ,may be used in the 

coupling reactions. 

25 

(a) J. Heterocyclic Chem. 34, 349 (1997);(b) Tetrahedron Lett 37. 6439 (1996);(c) J. 

Org Chem, 56, 7173 (199l);(d) Tetrahedron Lett 5709 (1989;(e) Synthesis 1-28 

(1981). 
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Sdiem~ 8 

J 
l)O}l-

2) BJ;lr3 

44 

Base ! .R15C"2J{ 

or 

o ~0:z-Ooc~R1s 
R,,C"2clyN~R 

R1'1'N-{.2 
Ra i\.3 

45 

R15CH:zX 

X = halogen, OTs, 
OMs 

OH 

PCT/US00/01991 

l OH 

0 ~02-00CH2R1s 
HO)yNhR. 

Rif-N-'<:} 
Rz i3 

43 

R15Cff:20 = R.i (as herein before defmcd) 

R15CH20H = R.iH 

The compounds of the present invention which have a basic moiety may be 

used in the form of salts derived from pharmaceutically or physiologically acceptable 

5 acids. These salts include, but are not limited to, salts with inorganic acids (such as 

hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid) or organic acids (such as 

acetic acid, oxalic acid, succinic acid. and maleic acid). Other salts of compounds 
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with an acidic mo~ty include tho~· with alkali m'1s or alkaline earth metals (such 

as sodium, potassium, calcium, and magnesium) or organic bases. 

When the present compounds are utilized in pharmaceutical compositions. 

5 they may be combined with one or more pharmaceutically acceptable carriers, e.g., 

solvents, diluents and the like. Such compositions containing the present compounds 

may be administered orally, in the foim of tablets, capsules, dispersible powders, 

granules, 8USpensions, syrups or elixirs; parentally. in the form of a sterile injectable 

solution or suspension; or topically. in the form of creams, lotions, ointments, etc. 

10 SUch pharmaceutical compositions may contain from about 1 to about 100 mg of 

active ingredient in combination with the carrier. 

The effective dosage of the present compounds utilized to treat a specific 

condition will vary depending upon the particular compound employed, the mode of 

15 administration and the type and severity of the condition being treated. However, in 

general, satisfactory results are obtained when the present compounds are 

administered at a dosage of about 0.001 to 1000 mg/kg of body weight. 

As noted above, the compounds of the present invention may be administered 

20 orally. as well as by intravenous, intramuscular, subcutaneous or topical routes. Solid 

carriers useful for preparing tabl~ capsules, etc., include starch, lactose, dicalcium 

phosphate, microcrystalline cellulose. sucrose and kaolin. Liquid carriers useful for 

preparing compositions of the present compounds include sterile water, polyethylene, 

glycoJs, non-ionic sudactants, and edible oils such as com, sesame, and peanut oils. 

25 Adjuvants conventionaUy used in the preparation of pharmaceutical compositions 

may also be included, such as flavoring agents, coloring agents, preservatives and 

antioxidants. 

The compounds of the present invention were tested for biological activity 

30 according to the following procedures. 
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In Vitro GeJatinase As8ay 

The assay is based on the ~l~vage of the ~opeptide substrate ((Ac-Pro-Leu­
Gly(2-mercapto4methyl-pentanoyl)-Leu-Gly-0Et), available from. Bachem 

Bioscience) by the enzyme gelatinase, releasing the substrate product which reacts 

5 coJorimetrically wi~ DTNB ((5,5'~dithio-bis(2-nitfu-benzoic acid)). This assay is 

disclosed in Wehigarten et al., "SpectrophotC>metric Assay for Vertebrate 

Collegenase", Anat Biochem., 147:437-440, (1985).. The enzyme activity is 

measured by the ra~ of the color increase. 

The thiopepµde substrate 9"118 made up ¥ as a 20 mM stock in 100% 
10 DMSO and the ~TNB was dissolved in 100% DM~O as a 100 mM stock and stored 

in the dark at room temperature. 'J:'he substrate md the DTNB were diluted together 

to 1 mM with substrate buffer (50 mM HEPES, pH 7.5, 5 mM CaC12) before use. 
The stock of human;· ncutrophil gelatinase B was diluted with· assay buffer (50 mM 

HEPES, pH 7 .5, 5 mM CaC12, 0.0~%. Brij) to a final concentration of 0.15 nM. 
15 The assay buffet~ enzyme, DTNB/substrate (5.00 pM final concentration) and 

vehicle or inhibitc:>r·were:added to a ~6 well plate (to~ ·reaction volume of 200µ1) and - . . .. . ... . 

the increase in color. was monitored spectrophotom~trically for 5 minutes at 405 nm 
on a plate reader. 

The increase.in OD405 was plotted ·and the slope of the line was calculated. 
20 The slope represents the. reaction rate. The liilearity' of the reaction rate was confirmed 

(r2 >0.85) and the mean (x ±' sem) of the control rate was calculated and compared 
for statistical significance (p <0.0~) with drug-treated rat.es using Dunnett's multiple 
comparison test. Do~-response relationships were generated using multiple doses of 
drug and ICSO values with 95% Cl were estimated. µsing linear regression (IPRED, 

25 HTB). 

In Vitto Collaaenase Assav 
This assay was based on the cleavage of a peptide substrate ((Dnp-Pro-Cha­

Gly-Cys(Me)-His-Ala-Lys(NMa)-N.H2}, available from Peptide International, Inc.) 
30 by collagenase releasing the fluorescent NMa group which was quantitated on the 

fluorometer as disclosed in Bickett ~t al., "A High Throughput Fluorogenic Substrate 

for Interstitial Collagenase (MMP-1) and Gelatinase (MMP-9)", Anal. Biochem .. 

212:58-64, (1993). Dnp quenches the NMa fluoresce11ce in the intact substrate. 
. . ' .. 

The assay was run in HCBC assay buffer (50 mM. HEPES, pH 7.0, S mM 
35 ca+2, 0.02% Brij, 0.5% Cysteine), with human recombinant fibroblast collagenase 

(truncated, mw=l8,828, from Wyeth-Ayerst Research, Radnor. PA). The substrate 
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was dissolved in m~thanol and stcired frozen in 1 mM aliquots. Collagenase was 

stored frozen in buffer in 25 )lM aliquots. In conducting the assay, the substrate was 

dissolved in HCBC buffer to a final concentration of 10 µM and collagenase to a final 

concentration of 5 nM. The compounds being examined were dissolved in methanol, 

5 DMSO. or HCBC. The methanol and DMSO were diluted in HCBC to < 1.0%. The 

compounds were added to a 96 well plate containing enzyme and the reaction was 

started by the addition of substrate. 
The reaction was read (excitation 340 nm, emission 444 nm) for 10 min. and 

the increase in fluorescence over time was plotted as a linear line. The slope of the 

10 line was calculated representing the reaction rate. The linearity of the reaction rate 
was confirmed cr2 >0.85). The mean (x ± sem) of the control rate was calculated and 
compared for statistical significance (p <(>.05) with drug-treated rates using Dunnett's 
multiple comparison test. Dose-response relationships were generated using multiple 
doses of drug and ICso values with 95% CI were estimated using linear regression. 

15 

Procedure for Measuring TACB Inhibition 
In a 96-well black microtiter plate, each well received a solution composed of 

10 µL TACB (available from Immunex) at a final concentration of lµg/mL~ 70µL 
Tris buffer, have a pH of 7.4 and containing 10% glycerol (final concentration 10 

20 m.M), and 10 µL of test com.pound solution in DMSO (final concentration 1 µM. 

DMSO concentration <1 % ). The plates were ineubated for 10 minutes at room 
temperature. The reaction was initiated by addition of a fluorescent peptidyl substrate 
(final concentration 100 µM) to each well with shaking on a shaker for 5 sec. 

The reaction was read (excitation 340 nm. emission 420 nm) for 10 min. and 
25 the increase in fluorescence over time was plotted as a linear line. The slope of the 

line was calculated and this represents the reaction rate. The linearity of the reaction 
rate was confirmed (r2 >0.85). The mean {x±sem) of the control rate was calculated 

and compared for statistical significance (p<0.05) with drug~treated rates using 
Dunnett's multiple comparison test. Dose-response relationships were generated 

30 using multiple doses of drug and IC50 values with 95% CI were estimated using 

linear regression. 

35 

Some results obtained following these standard experimental test procedures 
are presented in Table 1. 
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Tablet 

0 ~~o-R.i HOmg:-OR 
R . A 

. l. I 

Compound 
Ri ~ 

IC,o(nM) 
of 

R3 Example R R1 iii --- .&. MMP-1 MMP~9 MMP-13 TACE 

-COCH3 1 H H H -OC"2C5CCH3. 835 . 228 77 16 

-co-0 s . 2 H H H -0Clhc==CCH3 250 24 8 38 

-co-Q 3 H H H ·.:ocH2C5CcH3 165 36 10 59 

-err{) 51 H H H -OC"2C5CCH3 125 2 7 33 

-coA 58 H H H ~()CH2C5CCH3 841 33 29 10 

Some intermediate compounds· for the synthesis of derivatives of formula 1 are 

5 presented in Table 2 (Reference E~amples 10, 11, 41, 43-90, 92-97, 99, 100, 162, 

166, 176,181, 182,186, 188, 190) 
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Table2 

!J~~~ CH,O -OR 
~ R1 N _ 

R2 I 
R3 

R3 R R1 R2 R.a_. 

-SOzOCH3 
H H H -OCH3 

-SC>iCH3 H H H -OCH3 
-SQ2C H2CH2CH 3 H H H -OCH3 

-sozOOCH3 H H H -OCH3 

-COCH3 H H H -OCH3 

-eoQ H H H -OCH3 
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R3 R, Rl R2 R.i 

-COCH:i()CH3 · 7-CH3 H H -OCH3 

-eoQ 7-CH3 H H -OCH3 

-eoOocF3 8-Cl H H -OCH3 

-CH2CH20CH3 H H H -OCH3 

<:~ 
-co{J 

7-CH3 H H ·-OCH3 

o~ 
H -OCH3 t::::N 8-Cl H 

-co-O· 

-eo-Q-oc.i11s H H H -OCH3 

Cl .· 

-co~':>-ce3 H H H -OCH3 - N 

-CH2-0 H H H -OCH3 

CH30 -eo-Q H H H -OCH3 
OCH3 

~ 
H H H -OCH3 -CO-CH2-N N-CH3 

'--' 
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R3 R Ri Ri ~ 

-CO-o H H H -OC~ 

-CQ..o 
H H H -OCH3 

-CO-o H H H -OCH3 

COCH
2
0CH3 H H H -OCH3 

-CO(Cffj~ H H H -OCH3 

-0)-Q 
CF3 

H H H -OCH3 

~ H H H -OCH3 

F 

-C o-0-0 H H H -OCH3 

~ H H H -OCH3 

-CO~ H H H -OCH3 

-CO~ 
H H H -OCH3 

-co-pa 
H 

Cl 
H H -OCH3 

-eo.O 
0 

H H H -OCH3 

-COCH 2o--Q H H H -OCH3 
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The present invention will now be illustrated with reference to the following, non­

limiting examples. 

Reference Example 1 

5 (L) N-(Benzyloxycarbonyl)·O-benzylser.ine, t·butyl ester 

Into a solution of 25 g (0.076 mol) of N-(f>enzyloxycarbonyl)-0-benzylserine --- -

in 600 ml of CH2CI2 cooled to -6°C in an ice-salt bath -was bubbled isobutylene, 

while 4.1 ml of concentrated sultWic acid was added dropwise thereto.- The mixture 

was stirred for 4 hours and worked up as de8cribed in Synthetic Commun., 26:2723 

10 (1996) to give 29.24 g of product~ a yellow oil. 

Reference Examplel 
L-Serine, t•batyl ester 

A mixture of 29.24 g -(0.076 mol) of (L) N-(benzyloxycarbonyl)-0-

15 benzylserine, t-butyl ester from--1leference Example l, 24.1 --g (0.38 mol) of 

ammonium formate and 38.3 g of 10% palladium on carbon in 600 ml of methanol 

was heated at 65°C-for 20 hours. and stirred at room temperature overnight. The---­

mixture was filtered through diatomaceous earth and the filter pad was washed with 

methanol - The filtrate was concentrated to give 12.18 g (99.6%Y-bf product as 
20 described in SVnthetic Commun., 26:2723 (I9%}. 

Reference Example 3 

N-(4-Metboxybenzenesulfonyl)-L·serlne, t-butyl ester (3-hydroxy-2-

(4-methoxybenzenesulfonylamino)priipionic add, tert-butyl ester) 

25 To a solution of 12.18 g (0~0756 mol) of L-serine~ t-butyl ester, 26.52 ml of 

triethylam.ine in 160 ml of CH2€t2 (cooled in an ice bath) was added, in small 

portions, 16. I g (0.0771 mol) of 4-metlloxybenzene-sulfonyl chloride. The-·mixture 

was stirred at 0°C for 0.5 hours and at room temperature overnight. The mixture was ---­

washed With H20, 2H citric acid, brine and dried with Na2S04. The solvent was 

30 removed under vacuum to give 25.34-g of solid which was trituratea with hexane. 

The solid was recrystallized from 120 ml _of toluene to give 12.18 g (48.7%)- of 

product as a white solid. The filtrate was concentrated and the residue 

chromatographed on silica ge1 with hexane-ethyl acetate (7:3) as-eluent to give 5.71 g 
(22.8%) of white solid. m.p. 70-75°C~-Anal. forC14H21N06S: 

35 Calc'd: C, 50.7; H,6.4; N,4.2; 

Found: C, 50.4; H,6.3; N,4.4. 
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Reference Example 4 

3-Hydroxy·2-[(4-methoxybenzenesulfonyl)-(2-nitrebenzyl)amino] 

proplonic add, tert-butyl ester 

5 To 6.16 g (18.6 mmol) of 3-hydroxy-2-(4-methoxyben7.e11esuJfonylamino)-

propionic acid m-butyl ester in SO ml of N,H-dimethylformam.ide, cooled in an ice 

bath, was added 0.781 g (19.5 mmol) of sodium hydride. After gas evolution ceased, 

a solution of 4.02 g (18.6 mmol) of 2-nitrobenzylbromide in 18 ml of NtN­

dimethylformamide was added dropwise. The mixture was stirred under nitrogen at 

10 room temperature for 4 hours and 1.0 g of 2-nitrobenzyl bromide was added. The 

mixture was stirred at room temperature overnight and the solvent removed under 

vacuum. The residue was diluted with water and extrclCted with· CH2CI2. The 

organic extract was washed with H20, brine and dried with Na2S04 The solvent 

was removed to give 11.2 g of solid which was cbromatographed on silica gel with 

15 hexane-ethyl acetate (1:1) as eluent followed by hexane-ethyl acetate (35:65) as 

eluent. The fractions containin~ product were combined and the solvent was then 

removed to gave 7. 7 g (89%) of .solid. A sample from a 3 mmol run gave a gum. 

Anal. for c21H26N20gS: 

Calc'd: C,54.1; H,5.6; N,6.0; 

20 Found: C,54.0; H,5.7; N,6.0. 

Reference Example 5 

2-((2-Aminobenzyl)-( 4-methox)rbenzenesulfonyl)andno]-3-hydroxyproptonic 

acid, tert-butyl ester 

25 A mixture of 0.60 · g (l.28 mmol) of 3-bydroxy-2-[(4-methoxybenzene-

sulfonyl)-(2-nitrobenzyl)amino] propionic acid, lell-butyl ester and 1.45 g (6.45 

mmol) of SnCI2•2H20 in 20 ml of methanol was heated in an oil bath at 90°C for 2 

hours. The solvent was removed under vacuum and ethyl acetate added to the 

residue. The mixture wa& nel.itra.Iii.ed with saturated sodium bicarbonate solution and 

30 filtered through diatomaceous earth. The ethyl acetate layer was separated and 

washed with H20. brine and dried with Na2S04 The solvent was removed under 

vacuum to give 0.30 g (53%) of a gum. Anal. for C21H2sN206S: 

35 

Calc'd: C, 57.8; H,6.5; N,6.4; 

Found: C, 57.8; H,7.0; N,6.2. 
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~~ Exampl•Ci 
2-[(2-Aminobenzyl)-(4-metboxybenzenesulfonyl}amino]-3-

hy~ypropionic ~d 

A solution o( 0.75 g (1. 72 ~ol) of2-[(2-aininobenzyl)-(4-methoxybenzene-

5 sulfonyl)am.ino)-3-~ydfoxypropionic acid. ten-buty~ ester and 6 ml of trifluoroacetic 

acid in 6 ml of cH2a2 was stirred at room temperature for 3 hours and then 
concentrated to ~ under vaa'i~. To the resi~ue was added H20. CH2CI2 and 

lN NaOH until th~: aqueous laye~· reached pH 8~ . The aqueous layer was then 
separated, acidified with 2.N citric acid.and extrac~·with ethyl acetate. The extract 

10 was washed with aio. brine and· ~ed Na2S04- The solvent was removed under 

vacuum to give 0.35 g (54%) of a so~d. Anal. for Ci7H20N206S: 
. .· . ~. . 

Calc'd: C, 53.7; H.5.3; N,7.4; 
Found: C, 53.0; H,5.3; N,6.9. 

15 Reference Example 7 

2-{(~[3-(Trifluoro~yibenzoyJ}~obenzyl]·(4-
methoxyb~e~uJfonJ.~)ammo}acrylic~d, tert·butyl ester 

. ~· 

A mix.tme of 0.431 g (1 mnu>l) of 2-[(2-~110-benzyl)-(4-methoxybeiizene-
sulfonyl)amino]-3-hydroxy-propionic acid, tert"."butyl ester, 0.474 g (2.2 mmol) of 3-

20 (trifluoromethyl)benzoyl chloride an~ 1 ml of pyridine in 2 ml of CH2CI2 was stirred 

at room temperature· for 3.5 hours. ·The mixture was poured into H20 and extracted 

with CH2CI2. The _extract was· w~hed with H20, 2 N citric acid, H20. 1 N 
.· . 

NaHC03, brine and dried with Na2~04. The solvent was removed to give 0. 72 g of . .-·.. . 
solid. The solid was ~issolved in 2 ~ of tetrahydrofuran and 1.5 ml of triethylamine 

25 was added thereto. The solution w~ heated at 65°C overnight and concentrated to 

dryness under vacuum. The resid~e was extracted with CH2Cl2 and the extract 
washed with H20 and dried with Na~S04- ·The solvent was removed under vacuum 
to give 0.55 g of .J?roduct as a ~olid: From a . similar run the product was 
chromatographed on 8:ilica gel with ~exane-ethyl acetate to give a solid, m.p. 65-

30 72°C. Anal for C29H29F3N206S: 

Calc'd: C, 59.0; H,5.0; N,4.7? 

Found: C, 59.~; H,S.2; N,4.4 .. 
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alnmce Exampfe 8 
4-(4-Methoxybenzenesulfonyl)·1·(3-triiluoromethylbenzoy0-2,3,4,5-tetrahydro-

1H·[l,4)benzodiazepf0&.3-carboxylic add, tert-butyl ester 
A mixture of 0.55 g (0.932 mmol) of 2-{(2-[3-(trifluoromethyl)benzoyl]-amino-

5 benzoyl]-(4-methoxybenmnesulfoilyl)amino} acrylic acid, tert-butyl ester 
and 0.102 g (l.21 mmol) of NaHC<>3 in 4 ml of methanol was stirred at room 
temperature overnight and the solvent removed. The residue was extracted with 
·CH2C12 and 1he extract w'aslied With H20. brine and dried with Na2S04. The 
solvent was removed to give 0.57 g of solid. The solid was chromatograpbed on 

IO thick layer silica gel plates with hexane-ethyl acetate (1:1) as solvent to give 
0.30 g of a light ye11ow solid, m.p. 57-60°C. Anal. for C29H29F3N206S: 

Calc'd: C59.0; H,5.0; N,4.7; 
Folllld: C,58.8; N,S.O~ N,4.6. 

15 Reference Example 9 
4-(4-Metboxybenzenesulfony1)-1-(3-trHluoromethylbenzoyl)·2,3,4,S-tetrahydro-

1H-[1,4]benzodiazepine-3-carboxylic acid 
A mixture of 0.36 g (0.61 mmol) of 4-(4-methoxybenzenesulfonyl)-1-(3-

trifluoromethylbenzoyl)-2,3,4,5-tetrahydro-lH-[l,4}benzodiazepine-3-carboxylic 
20 acid, tert-butyl ester and 3 ml of trifluoroacetic acid in 3 ml of CH2C12 was stirred at 

room temperature for l hours. The mixture was concentrated to dryness under 
vacuum and the residue extracted with CH2CI2. The CH2Cl2 was washed with 1 N 
NaHC03 and the aqueous layer (pH 8) was acidified with 2 N citric acid and 
extracted with ethyl acetate. The extract was dried (Na2S04). The original CH2CI2 

25 extract was washed with 2 N citric acid, H20, brine and dried with Na2S04- The 
CH2Cl2 extract and the ethyl acetate exttact were combined and the solvent removed 
under vacuum to give 0.31 g of solid, m.p. 105-l 10°C. Anal. for C25H21F3N206S: 

30 

Calc'd: C,56.2; H,4.0; N.5.2; 
Found: C,55.1; H,3.7; N,5.0. 

Reference Example 10 
Methyl l-([1,1'-Biphenyl]·2-carbonyl)-4-(4-methoxybenzenesulfonyl)-l,3,4,5-

tetrabydro-ffi-[1,4]benzodiazepine-3-carboxylate 
To a mixture. of 1.5 g (3.8 mmol) of methyl 2-[(2-aminobenzyl)-(4-

35 methoxybenzenesulfonyl)amino]-3-hydroxyproj>ionate and 2.65 ml of triethylamine 
in 12 ml of CH2CJ2 chilled at 0°C was added a solution of [1,1 '-bipbenyl]-2-carbonyl 
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chloride in 6 ml of CH2a2. The mixture was stirred at room temperature overnight 

and diluted with CH2Cl2 and H2q. The organic layer was separated and washed 

with 2 N cittic acid. brine and drieci with Na2S04 •. The solvent was removed under 
vacuum to give 2.2 g of a white foan,i. Anal. for C31H2sN206S: 

5 Calc'd: C,66.9; H.5.1; N.5.Q; Found: C,67.3; H,5.2;N,4.7. 

Refei;mce ExaJllple 11 
Methyl 4-( 4-Meda~xybenzenesuwonyl)-1·(2-metb,yl-5-fluorobenzoyl)-2,3,4,5-

tetrahydro-tH-[1,~]benzodiazepin~3-carboxylate 

10 To a mixture of 1.5 g (3.80 mmol) of methyl 2-[(2-aminobenzyl)-(4-

methoxybenzenesulfonyl)amino]-3-l>ydroxypropionat.e and 2.64 ml (18.97 mmol) of 

ttiethylamine in lS ml of CH2a2. Chilled to 0°C, ~ added 1.36 g (11.4 mmol) of 
. ' . . . 

2-methyl-5-fluorobenzoyl chloride. The mixture was stirred at room temperature 

overnight. The solution was then cliluted with CH2C12 and water and the organic 
: ' 

l 5 layer separated. The organic layer w:~ washed with· 2 N citric acid, brine and dried 

20 

with Na2S04. The solvcmt was re.~oved under v~um to give 2.2 g of a white 

foam. Anal. for C26H2sFN206S: 
Calc'd: C,60.9; H,4.9; N,5~5; J=lound: C,60.9; H,5.0; N,5.0; 
Mass spectruni (ES) 513.4 (~+H). 

RefeJ'«!Dce Example 12 
Methyl 4-(4-Methoxy~esulfonyl)-2,3,4,5-tetrabydro-lH­

[1,4]. benz~azepine- 3-car\loxylate 
To a mixture of 5.0 g (12.68 mmol) of methyl 2-[(2-aminobenzyl)-(4-

25 methoxybenz.enesulfonyl)amino]-3-hydroxypropionate and 17.7 ml (26.8 mmol) of 

triethylamine in 50 ml of CH2a2 chilled to 0°c was ~ded 9.05 ml (63.4 mm.al) of 
benzyl chloroform.ate. The mixture w,as stirred overnight and then cooled to 0°c and 

.8 ml of Uiethylamine and 9.05 ml (63.4 mmol) of be.nzyl chloroform.ate were added 

thereto. The mixture was stirred ov~might and then washed with H20. 2 N citric 

30 acid, brine and dried with Na2S04 .. The solvent was removed under vacuum to give 

6.95 g of solid. TJie solid was c~~tographed on silica gel with hexane-ethyl 
acetate (1: 1) to give 2. 7 g of product as a viscous yellow oil. ·From a similar 0.5 g 

run, there was obtained 0.178 g of an 9il. Anal. for C1sH2oN20sS: 

Calc'd: C,57.4; H,5.4; N,7.4;S,8.5; Found: C,57.9; H,5.4; N,6.7; S,7.9; 

35 Mass spectrum (BS) 377 .2 (M+H). 
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Reference Example 13 

Methyl 3-Hydroxy-2-(4-methoxy'beilzenesulroDyJ&mino)propionate 
To a mixture ·of 5.0 g (32.14 mmol) of D.L-serine. methyl ester and 15.7 ml 

(0.012 mol) of trlethylamine in 100 ml of CH2CJ2, cooled to 0°C, was added 
S portionwise 6.64 g (32.14 minol) of 4-methoxybemenesulfonyl chloride. The 

mixture was then stirred under argon. at room temperature for 2 days. The mixture 
was diluted with 100 ml of CH2CI2 and then washed with 60 ml each of H20, 2 N 
citric acid, brine and dried with Na2S04_ The solvent was removed under vacuum to 
give a solid. Cry8tallization from ethyl acetate gave 5.0 g (54%) of white crystals, 

10 m.p. 92-94°C. Anal. for C11H15N06S: 
Calc'd; C,45.7; H,5.2; N,4.8; S,11.1; 
Found: C,45.6; H,5.2; N,4.8; S,11.l. 

Reference Example 14 
15 Methyl 3-Hydroxy-2-[(4-metboxybenzenesulfonyl)· 

(2-nitrobellZyl)amlno]propionate · 

To a solution of 15.0 g (51.85 mmol) of methyl 3-hydroxy-2-(4-

methoxybell7.eliesulfonylamino)propionate in 125 ml of N,N-dimethylfomiamide, 
cooled in an ice bath, was added poitionwise 2.29 g (57.03 mmol) of NaH (60% in 

20 oil). The mixture was stirred at 0°C fo~ 20 minutes and then a solution of 12.32 g 

(57 .03 mmol) of 2-nitrobenzyl bromide in 25 ml of dry N,N-dimethylfonnamide was 

added dropwise. The solution was stirred at room temperature for 48 hours and 
diluted with 500 ml of ethyl acetate and water. The organic layer was separated and 
the aqueous layer extracted with 250 m1 of ethyl acetate. The combined organic layer 

25 and extract was washed with 200 ml each of H20, 1 N NaHC<>3. brine and dried with 
Na2S04. The solvent was removed and the residual solid was triturated with ethyl 

acetate, cooled and filtered to give 13.5 g (61%) of white crystals, having a m.p. 127-
1290C. From a small scale run (3.0 g) there was obtained 2.32 g of white crystals, 
having am.p. 127-129°C. Anal. for c1sH20N20gS: 

30 Calc'd: C,50.9; H,4.8; N,6.6; 
Found: C,50.9; H,4.8; N,6.5. 
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Reference Example 15 
Methyl 2-[(2-Andno~)-( 4-methoxybenzenesulfonyl)amino)-

3-hydroxyeropiona• 
TQ a mixture under nitrogen of 1.5 g (3.53 ttlmol) of methyl 3-hydroxy-2-((4-

5 methoxybenzenesulfonyl)-(2-nitrobenzyl)amino]propionate in 5 ml of dry ethanol 

was added 1.12 g (17.69 mmol) of ammonium formate followed by the addition of 

0.50 g of 10% ~um on carb<:>n. The. mixture was stirred overnight at room 

temperature and heated at 80°C for ~ llours. Tile mixture was filtered through 

diatomaceous earth and the 14~ con¢entrated to.· dryness under vacuum to give a 

10 semisolid. Trituration with ethyl ~tate gave .0.65 g (47%) of white crystals, m.p. 

138-140°C; Anal. for C1sH22N2~: 

15 

Calc'd: C,54.:8; H.S.6; N,7.1; 

Found: C,53 .• 0; H,5.6; N,6.8. 

Ref~~~plel6 · 
Methyl ~Hydroxy~2-{(+~oxybenzenesulfonyl)-[2·(2,2,2-

.nnuoroacetylamino):t>enzyl]amino}propionate 
To a solutipn of 0.50 g .p.27 mmol) of methyl 2-[(2-aminobeniyl)-(4-

methoxybenzenes~c;>nyl)an.rlno]-3:-~Ydfoxypropionate in 5 ml of CH2Cl2 was added 
20 1.8 ml (12.7 mmol) :of trifluoroaceti~ anhydride. The solution was stirred for 1 hour 

and concentrated ~ dryness under v~uum. Methanol was added to the re.~due and 

the solvent was removed under v~um .. The addition of methanol and concentration 

to dryness was repeated twice. Th~ residue w~ chromatographed on silica gel thick 
layer plates with hexane-ethyl acetate (1:1) to give 0.50 g of a colorless glass. Anal. 

25 for C2oH21F3N2C)?S: 

30 

Calc'd: C,49.0; H.4.3; N.S.7; 
Found: C,49.0; H,4.5; N.S.4; 

Reference Example 17 
Methyl 2·[( 4-Methoxybenzenesulfonyl)­

(2-nitrobenzyl)amlno]acrylate 
To a solution of 1.0 g (2.356 mmol) of methyl 3-hydroxy-2-[(4-methoxy­

benzenesulfonyl)-(2-nitrobenzyl) amino]propionate in 2 ml of pyridine. cooled to -

10°C was added 0.539 g (2.83 mmol) of 4-methylbenzeuesulfonyl chloride. The 

35 solution was chilled overnight and 4 ml of pyridine and 0.539 g (2.83 mmol) of 4-

methylbenzene-sulfonyl chloride were added. The mixture was stirred and chilled at 
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-lO°C for 24 hours and diluted with H20. The mixture was extracted with ethyl 

acetate and the extract washed with H20, 2 H citric acid, and brine and' then dried 

(Na2S04). The solvent was removed Under vacuum to give 1.2 g of an oil. The oil 

was dissolved in 6 ml of pyridirie and 1.08 g of 4-methylbenunesulfonyl chloride 

5 was added thereto. The mixture was stirred at room temperature overnight and 

diluted with H20. The mixture was extracted with ethyl acetate and the extract was 

washed with H20, 2 N citric acid, and brine and then dried with Na2S04. The 

solvent was removed to give 1.0 g of brown oil. The oil was crystallized from 

ethanol to give white crystalSt m.p. 65-67°C. Anal. for c1sH13N207S: 

10 Calc•d: C,53.2; H.4.5; N,6.9; 

Found: C,53.7; H.4.5; N,7.2. 

Reference Example 18 

Methyl 2-{( 4-Methoxybenzenesolfonyl)-

15 [.2-(4-pJridinylcarbonyl) aminobenzyl]amino}acrylate 

To a mixture of 1.5 g (3.80 mmol) of methyl 2-[(2-aminobenzyl)-(4-
methoxybenzenesulfonyl)amino]-3-hydroxypropionate and 3.0 ml (21.6 mmol) of 
triethylamine in 15 ml of CH202. cooled to 0°C was added 1.7 g (9.5 mmol) ml of 

4-pyridinecarbonyl chloride (isonicotinoyl chloride). The mixture was stirred at room 

20 temperature overnight and diluted with CH2Cl2. The mixture was washed with H20, 

2 N citric acid, and brine and then dried with Na2S04_ The solvent was removed to 

give 1.8 g of a light tan solid; Anal. for C24ff23N306S: 

Calc'd: C,59.9; H.4.8; N,8.7; S,6.6; 

Found: C,59.0; H,4.8; N~8.5; S,6.9; 

25 Mass spectrum (ES) 482.6(M+H). 

Utilizing the procedure destribed in Reference Example 18, the following 

intennediate compounds cu be prepared from the appropriately unsubstituted methyl 

2-( (2-aminobenzyl)-( 4-metho:xybenzenesulfonyl)ammo]-3-hydroxypropionate or the 

30 appropriately substituted methyl 2-[(.substituted-2-aminobenzyl)-(4-methoxybenzene­

sulfonyl)aminoJ-3-hydroxypropionate. 
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Reference Example 19 

Methyl 2-{(4-Methoxybenzenesulfonyl)-[2-(2,2,2-

triftooroacetylamino)benzyl]amino}acrylate 

white crystals, m.p. 120-121°C. Anal. for C20H19F3N206S: 
5 Calc'd: C,50.9; H,4.1; N,5.9; 

Found: C,50.8; H,4.2; N,S.6.. 

Ref~ce Example 20. 

Methyl 2-[(2-BenzoylBIDPJobenzyl)-( 4-methoxybenzenesulfonyl) 

10 amino]acrylate 

yellow oil. Anal. for C2sH24N206S: 

Calc'd: C,62.5; H,5.0; N,5:8; 

Found: C,67.7; H,5.3; N,5.(l 

15 Ref•rence Example ,21 

20 

Methyl 2~[(2-Aeetylamlllobenzyl)-(4-methoxybenzenesulfonyl) 

•no]acrylate 

·Reference Example 22 

Methyl 2·((4-Methoxybenzenesulfonyl)-{2-((3-

py~dinylcfirbonyl)amino]benzyl}amino)acrylate 

off-white solid. Anal. for C24H23N306S: 

Calc'd: C,59.9; H,4.8; N,8.7; S,6.6; 

Found: C,58.9; H,4.8; N,8.4; S,6.4; 

25 Mass spectrum (ES) 482.8(!'4+H). 

Ref.-ce Example l3 

Methyl 2-((4-M~oxybenzenesulfonyl)-{[(2-
thienylcarbonyl)amino]benzyl}amino)acrylate 

30 tan solid. Anal. for C23H22N206S2: 
Calc'd: C,56.8; H,4.6; N,5.8; 

Found: C,55.7; H,4.4; N,4.9. 
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Reference Example 24 

Methyl 2-{(2-(-MethoxJ*etylamino)benzyl]-(4-

methox~esUltonyl)amlno}acrylate 
yelJow oil. Anal. for C21H24N20.,S: 

5 Calc'd: C,56.2; H,5.4; N,6.3; 

Found: C,55.3; H,S.6; N,5.8. 

Refel"ence Example 25 

Methyl 2-<C 4-Meth0xybenzenesulfonyl)-[2-(n-
10 propylsnlfOnylamino)benzyl]amino}acrylate 

15 

light brown oil. Anal. tor C21H26N20.,S2: 
Calc'd: C,523; H,5.4; N,S.8; 

Found: C,51.9; H,5.4; N,5.7. 

R8ference Example 26 
Methyl 2-{[2-(3-Phenylpropionyl)aminobenzyl]·(4-

metb0xybenane5ulfonyl)amino}acrylate 

light brown oil. Anal. for C27H2sN206S: 
Calc'd: C,63.8; H,5.6; N,5.5; 

20 Found: C,66.7; H,5.8; N,4.1. 

Reference Example 27 
tert-Butyl 2-{[2-(3-Trlfluoromethylbenzoyl)amlnobenzyl]-( 4-

methoxybenzenesulfonyl)amino }acrylate 

25 yellow solid; m.p. 65-72°C. 

Reference Example 28 
Methyl 2-{[2-( 4-Bipbenylcarbonyl)aminobenzyl]-( 4-

methoxybemenesulfonyl)amino}acrylate 

30 white solid. Anal for C31H2sN206S: 
Calc'd: C,66.9; H,5.1; N,5.0; 

Found: C,66.1; H,5.0; N,5.1. 
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Rd'qence Example 29 

Met,hyl 2-{[2-(Cy~opropylcarbonyl)aminobenzyl]­

(4-methoxyb~esulfo.nyl)anlino}acrylate 

yellow oil. Anal. for C22H~206S: 

5 Calc'd: C,59.5; H,S.4; N,6.3; 

Found: C,60.0; H,5. 7; N,6.0; 

Mass spectrum (ES) 445.S (M+H). 

Ref~ Example.~ 
_;· ., .. . . 

10 Methyl 2-{[2-( Cy~oliexylcarbonyl)a:minobenzyl]-( 4-

inethoxybenzeDemlfonyl)amlDo}acrylate 
·. ;•. . : .. 

white foam .. Anal. for C25~~oN206S: 

Calc'd: C,61.7; a6.2; N,5.8; ;. 

Found: C,59.l; H,6.0; N,5.4; 

15 Mass spectrwn (ES) 487.5 (~+H) . 

'20 

25 

30 

35 

. Ref~ce ~J>le 31 

Methyl 2-{[2-(3-~~orobenzoyl~obenzyl]-(4-

methoxybenz~esulfonyl)amblo}acrylate 

. Reference Example 32 

Me~yl.2-{[2-(3-qalorobenzoyl)aminobenzyl]-(4-

methoxybenZe.~esulfonyl)amino}acrylate 

· Reference Example 33 

Methyl 2-{[2-(2,4-Dic111orobenzoyl)aminobenzyl]-( 4-

methoxybenz~~esulfonyl)amino }acrylate 

Refe~ce Example 34 

Methyl 2-{[2-(2,3-l)i~oorobenzoyl)aminobenzyl]-( 4-

methoxyben~esulfonyl)amino}acrylate 

Reference Example 35 

Methyl 2-{[2-(2-Chloro-4-fluorobenzoyl)aminobenzyl]-(4-

methoxybenzenesulfonyl)amino}acrylate 
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Ref~ce Exainpte'~ 
Methyl .2-{[.2-(2·Furanylcarbonjl)amlnobenzyl]-(4-

methoxybenzenesolfonyl)amino}acrylate 

off-white solid. Anal. for C23H22N2<)TS. 
5 Calc'd: C,58.7; H,4.7; N,6.0; 

Found: C,58.0; H,4.1; N,3.8; 

Mass Spectrum (BS) 470.9 (M+H). 

10 

15 

20 

Reference Example 37 

Methyl 2-(( 4-Methoxybenzenesulfonyl)-{.2-[(3-

tbienylcarhonyl)amino)benzyl}amino)acrylate 

Reference Example 38 

Methyl 2-{[2-(.2-Acetylaminoacetyl)amlnobenzylJ·( 4-

methoxybenzenesulfonyl)amino}acrylate 

Reference Example 39 
Methyl 2-{[.2-(2-Dimethylacetyl)amtnobenzylJ-(4-

methoxybenzenesulfonyl)amino}aaylate 

Reference Example 40 

Methyl 2·{(2-(Cyclobutylcarbonyl)alnlnobenzyl]·( 4-

metho:xybenzenesnlfonyl)amino}acrylate 

25 ·Reference Example 41 

Methyl 1-Metboxyacetyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H­

(1,4]benzodiazepine-3-carboxylate 

To a mixture of 0.449g (1 mmol) of methyl 2~[(2-(2-methoxy- acetamido)­
benzyl]-(4-methoxyben7.ene-sulfonyl]amino]acrylate in 5 ml of anhydrous methanol 

30 was added 0.109 g (1.3 mmol) of anhydrous sodium bicar-bonate. The mixture was 

stirred at room temperature overnight and the solvent removed under vacuum. To the 
residue was added ethyl acetate and water. The organic Jayer was separated and 

washed with H20 and brine and then dried with NaZS04. The solvent was removed 
to give 0.41 g of solid. The solid was crystallized from ethyl acetate to give 0.28 g of 

35 white crystals, m.p. 160-163°C. 
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Anal. for c21H24N207S: 

Calc'd: C,56.2; H,5.4; N~6.3; 

Found: C,56. l; H,5.3; N,6.3; S,6.9; 

Mass spectrum (ES) 449.1 CM+H). 

Utilizing the procedure in Reference Example 41, the following intermediate 
compounds can be prepared· from . the appropriate methyl 2-{(4-methoxy­

benzenesulfonyl)-[2-(substituted amino )benzyl]amino }acrylates. 

10 Reference Example 42 

Methyl 4-{4-Methoxybemenesulfonyl)-1-( 4-metllylphenylsulfonyl)-2,3,4,5-

tetrahydro-1H-[1,4]b~~azeplne-3-carboxylate · 

white foam. Anal. for C25H26N207S2: 

Calc'd: C,56.(i; H,4.9; N,5.3 

15 Found: c,s6.2; H,5.2; N,S.2. 

Ref~ce Example.43 

Methyl ·l,~llis-( ~methoxybenzenesulfonyl)•2,3,4,5-tetrahydro-1H­

. · [1,4]benzodiazepine-3•carboxylate 

20 white solid: Anal. for C25Hz6N208S2: 

Calc'd: C,54~9; H,4.8; N,5.1; 

Found:· C,54.8; H,4.9; N,5.1. 

Reference Example 44 

25 Methyl 1.;Methanesulfonyl-4-(4-m~thoxybenzeuesulfonyl)·2,3,4,S-tetrahydro-1H· 

30 

[1,4]benzodiazepine-3-carboxylate 

white crystals, m.p. 136-137°C. Anal. for C19H22N207S2: 

Calc'd: C,50.2; H,4.9; N,6.2; 

Found: C,50.1; H,4.9; N,6.4. 

Reference Example 45 

Methyl 1-B~yl-4-(4-meth':>xybenzenesulfonyl)-2,3,4,S-tetrahydro-1H­

[1,4]benzodiazepine-3-carboxylate 

tan solid. Anal. for C2sH24N202S: 

35 Calc'd: C,62.2; H,5.4; N,5.8; 

Found: C,62.3; H,5.2; N,5.6~ 
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Reference Example 46 
Methyl 1-Acetyl-~(4-methoxybemenesulfonyl)-2,3,4,5-tetrahydro-m­

(1,4Jbenzodi87.epine-3-carboxylate 
5 white crystals, m.p. 150-155°<: Anal. for C2oH22N206S: 

Calc'd: C,57.4; H,5.3; N,6.7; 
Found: C,56.6; H,5.2; N,6.5. 

Reference Example 47 
10 Methyl 4-(4-Methoxybemenesulfonyl)-1-(3-pyriclinylcarbonyl)-2,3,4,5-

tetrahydro-18·[1,4]benzodiazepjne·3-carboxylate 
off-white solid; Anal. for C24H23N306S: 
Calc•d: C,59.9; H,4.8; N,8.7; 
Found: C,59.2; H,4.8; N,8.3; 

15 Mass spectrum (ES) 482.2 (M+H). 

Reference Example 48 
20 Methyl 4-(4-Metboxybenzenesulfonyl)-1·(2-thienylcarbonyl)-2,3,4,S-tetrahydro-

25 

1H-[1,4]benzodiazepine-3-carboxylate 
off-white solid. Anal. for C23H22N206S2: 
Calc'd: C,56.8; HA.6; N,5.8; 

Found: C,56.0; H,4.6; N,5.2. 

Reference Example 49 
Methyl 4·(4-Methoxybenzenesulfonyl)-1-(4-pyridinylcarbonyl)-2,3,4,5-

tetrahydro-lH-[1;4Jbenzodiazepine-3-carboxylate 
off-white crystals, m.p. 162-164°C. Anal. for C24H23N306S: 

30 Calc'd: C,59.9; H,4.8; N,8.7; 
Found: C,59.9; H,4.8; N,8.7. 
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Ref~~ Example 50 
Methyl t-(4-BiphenylcarbPJ,JY,)-4(4-methoxybenzenesulfonyl)-2~,4,S­

tetrahydro-Uf·C1,~)-~diazepiQ~3-carboxylate . : -.~ .. ' . . . 

white solid; Anal. for Ga 1H28N206S: 
5 Calc'd: C,66.9; H,5.1; !'f.~:o{'. ... . . 

Found: C,65.8; H.5.2; N.~.O; 

Mass spectrum (ES) 557.6. <M+ff,). 

~~-~Example 51 
10 Methyl 4-(4-Meth~~~oJ1yl)-l·(prppane-l-sulfonyl)-2,3,4,S-

15 

teqbydro-tH-[l?~~diazepie.-3-carboxylate . . ... ·'; · .. 

yellow oil. Anal. fQr C21H26N2P7S2: 
:. . . . ·:- ~: -~··· '.·. '· 

Calc'd:.C,52.3; H,SA; N.5.8; . . ; . 

Found: C,51.8; H,5.4; N.5.6. 

Rtfere,n~ Example 52 · 
Methyl t-([1,1 '-Biphenyl]-2..~))onyl)-4-(4·methoxybenzenesulfonyl)-2,3,4,S­

tetr8.bydro-l~-[l,4~bep>etiazepine-3-carboxylate 
white foam. Anal. f~r ,C31~28N206S: 

.. . .· ..... · 
20 Calc'd: C,66.9; H,5.1; N,5.Q; ·.· .. 

. ,, ' • .!: 

Found: C,67.~; H.5.2; N.4.7; 
Mass spectruln (ES) 557 .6 (~+H) • 

.. . ·-: . 

~fe~ Example 53·· 

25 Methyl 1-(3-Fluorobenzoyl)-4-(4-inethoxybenzenesulfonyl)-2,3,4,S-tetrahydro-

m-[t,4]b~~Pine-3-carboxylate 

~~ Example54 
Methyl 4-(4-Methoxybenzene,sqlf!JRfl)~ 1-(2..methyl·S·.ftuorobenzoyl)-2,3,4,5-

30 tetrahydro-1Jl-[1,4]bepKtiazepine-3-carboxylate 
white solid; Anal. for C26Ji2sFN206S: 
Calc'd: C,60.9; H,4.9; N,5.5; 

Found: C,60.9; H,5.0; N,5.0; 
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ReteL Example SS 
Metbyl 4-(4-Methoxybenzenesolfonyl)· 1-(l-:riiethyl-3-fluorobenzoyl)-2,3,4,S­

tetrahydro-1H-[l,4]benzodiaizepine·3-carboxylate 

5 Reference Example 56 

10 

Methyl 4-(4-Methoxybenzenesulfonyl)-l-(3·phenylpropionyl)-.2,3,4,5-tetrabydro-

1H-[l,4Jbenz0diazepine-3-car&oxylate 

white solid; Anal. for C27H2sN206S: 
Calc'd: C,63.8; H,5.6; N,5.5; Found: C,64.0; H.5.7; N.5.3; S,6.5. 

Reference Example 57 

Methyl 4-( 4-Methoxybenzenesulfonyl)-1-(2-trifluoromethylbenzoyl)-l,3,4,5-

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

15 Reference Example 58 

Methyl 1-(l-Chloro-6-trttluoromethylbenzoyl)-4(4-methoxybenzenesulfonyl)-
2,3,4,S·tetrahydro-1H•[l,4]henzodiazepine-3·carboxylate 

Reference Example 59 
20 Methyl 1·(4-Flooro-l-trlfluorometbylbenzoyl)-4-(4-metboxybenzenesulfonyl)-

25 

30 

2,3,4,S·tetrahydro-1H·[1,4]benzodiazepine-3-carboxylate 

Reference Example 60 
Methyl l·(l-Fluoro-6-trmuoromethylbenzoyl)-4-(4·metboxybenzenesulfonyl)· 

2,3,4,S-tetrahydro-tB-[1,4]benzodiazepine-3-carboxylate 

Reference Example 61 
Methyl 4-( 4-Metboxybenzenesulfonyl)-1-(.2-metbylbenzoyl)-2,3,4,S-tetrabydro-

1H-[1,4]benzodfazepine-3-carboxylate 

Reference Example 62 
Methyl 4--( 4-Methoxybenzenesulfoilyl)· 1·(2·inefhyl-6-chlorobenzoyl)-2,3,4,5-

tetrahydro-1H-[1,4Jbenzodiazepine-3-earboxylate 
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Reference Example 63 

Methyl t-(2,4-Dimethylbenzoyl)-4-(~metbo:xybenzenesulfonyl)-2,3,4,5· ---- -

tetrahydro-1H-[1,4Jbenzodiazepme-3-carboxylate 

5 Refenmce Example 64 
Methyl 1-(2,5-Dimethylbenzoyl)·4-(4-methoxybenzenesulfonyl)-2,3,4,5· 

tetrahydro-1B·[l,4]benzodiazephle-3-carooxylate 

Refere.nce Example (;5 

10 Methyl 1·(2·Chloro-4-fluorobenzoyl)·4-( 4-methmybenzenesulfonyl)·l,3;4,S-

15 

20 

25 

tetr&hydro-1H·[1,4]benzodiazepine-3-carboxylate 

Reference Example fi6 

Methyl 1·(2-Chlorobenzoyl)-4-(4-methoxybemenesulfonyl)· 

2,3,4,5-tetrahydro•lB·[1,4]benzodiazepine-3-carboxylate 

. Reference Example 67 

Methyl 1·(2-Flnorobenzoyl)-4-(4-methoxybenzenesulfony1}2,3,4,5-tetrahydro-

1B·[l,4]benz0diazepine-3-carboxylate 

-Reference Example '8 

Methyl 1-(2-Chloro-•fluorobenzoyl)-4-( 4-methoxybenzenesulfonyl)-2,3,4,S­

tetrahydro-lB·[l,4]benzodiazepine-3-carboxylate 

ReferepceExample 69 

Methyl 1·(2,3-Diftuorobenzoyl)·4-(4-methoxybenzenesulfony1)·2,3,4,5-

tetrahydrf)-1H·[l,4]benzodiazepine-3·carboxylate 

Reference Example 70 

30 Methyl t-(2,4-Dichlorobenzoyl)·4-(4-methoxybenzenesulfonyl)•2;3,4,5· 

tetrahydro-1H·[l,4]benzodiazepine-3-carboxylate 

Prepared according to the procedure set forth in-Reference Example 10; white 

solid. Anal. for C25H22Cl2N206S: 

Calc'd: C,54.7; H,4.0; N,5.1; 

35 Found: C,54.4; H,3.8; N,4.9; 

Mass spectrum (548.9) (M+H); 550.9 (M+H). 
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Reference Example 71 

Methyl 1-(2,3-Dlchloro•eiizoyt)-4-(4-metboxybenzenesulfonyl)-2,3,4,5-

tetrahydro-lB-[1,4}benzocliazepine-3-carboxylate 

Reference Example 7Z 
Methyl 1-(2,5-Dichlorobenzoyl)·4-(4-methoxybenzenesulfonyl)-2,3,4,S­

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

10 Reference Example 73 
Methyl 1·(2-Me1hoxybenzoyl)-~(4-me1hoxjbenzenesulfonyl)-2,3,4,S-tetrahydro-

1H-[1,4Jbenzodjazepine-3-carboxylate 

Reference Example 74 
15 Methyl 1-(4-Chloro-2-methoxybenzoyl)-4-(4-methoxybenzenesulfonyl)-l,3,4,5-

20 

25 

tetrahydro-1B-[1,4]benzodiazepine-3-carboxylate 

Reference Example 75 

Methyl 4-( 4-Methoxybenzenesulfonyl}-1-(2-methylthlobenzoyJ)-2,3,4,5-
tetrahydro-1H-[1,4Jbenzodiazepine-3-carboxylate 

Reference Example 76 

Methyl 4-( 4-Methoxybenzeilesuifonyl)-l-(3-methyl-2-thienylcarbonyl)-l,3,4,5-

tetrahydro-1H-[1.4Jbenzodiazepine-3-carboxylate 

Reference Example 77 

Methyl 4-( 4-MetboxybenzellesuJfonyl)· 1-( 4-metbyl-2-thienylcarbonyl)-2,3,4,5-
tetrahydro-W-(1,4]benzodiazepine-3-carboxylate 

30 Reference Example 78 

Methyl 1-(3-Chloro-2-thienylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-

tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate 
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Reference Example 79 
Methyl 1·(2-Furanylcarbonyl)-4-(4-metboxybenzenesulfonyl)-2,3,4,5-tetrahydro­

. 1H·[1,4]~azepine-3-carboxylate 

off-white so~d. m.p. 165-167°C. Anal. for C23H22N20,S: 
5 Calc'd: C,58.7; H,4.7; N,6.0; 

Found: C,58.4; H,4.6; N,5.7; 
Mass spectrum (ES) 470.9 (M+H). 

Reference Example 80 
10 Methyl 4·(4-Methoxybenzenesulfonyl)-t-(3-methyl-2-furanylcarbonyl)-2,3,4,5· 

tetrahydro-1H·[~,4]benzodiazepine-3-carboxylate 

Reference Example 81 
Methyl 4·(4-Methoxybenzenesulfonyl)·l-(4-methyl-2-foranylcarbonyl)-2,3,4,5-

15 tetrahydro-1H·[~,4]henzodiazepine-3-carboxylate 

20 

25 

Reference Example 82 

Methyl 1-(5-Chloro-2-furanylcu,-bonyl)-4-( 4-methoxybenzenesulfonyl)·2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 83 
Methyl 1-(5-Chloro-2-thienyl~bonyl)-4-( 4-methoxybenzenesulfonyl)-2,3,4,5-

tetrahydro-tH-[1,4]benzodiazepine-3-carbo:xylate 

· Reference Example 84 

Methyl 1-Propionyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-tH­
[1,4]benz9diazepine-3-carboxylate 

Reference Example 85 
30 Methyl 1-Hexanoyl-4-(4-metho:xybenzenesulfonyl)-2,3,4,S·tetrahydro-1H-

35 

[1,4]benzodiazepine-3-carboxylate 

Reference Example 86 
Methyl 1-(3-Methoxypropionyl)-4-( 4-methoxybenzenesulfonyl)-2,3,4,5-

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 
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Refennce Example fr'/ 
Methyl 4-(4-Metboxybeiazenesulfmiyl)-t.;.(3-thienylmbOnyl)-2,3,4,5-tetrahydro· 

· 1H-[l,4JbeniodiazepJne-3-catboxylate 

s Reference Example 88 
·Methyl 1·(3-Furanylcarbonyl).4-(4-methoxybellzenesolfonyl)-2,3,4,5-tetrahydro­

tH-[1,4)benzOdiuepiiie-3-cal-boxylate 

Reference Example 89 
10 Methyl 1-(trans-Crotonyl)-4-(4-methoxybenzenesolfonyl)-2,3,4,5-tetrahydro-1H-

15 

[1,4Jbeld0diazepine-3-carboxylate 

Reference Example 90 
Methyl l·(Methacryloyl)-4-(4-mefhO:xybenzenesulfonyl)-2,3,4,5-tetrahydro-lH· 

[1,4]benzodtazepine-3-c8rboXylate 

Reference Example 91 
Methyl l-(Chloroacetyl)-4-(4-methoxybenzenesolfonyl)-2,3,4,S-tetrahydrO:.tH­

[1,4}benzodiazepine-3-carboxylate 
20 Following the method described for Reference Example 18, 3.0 g (7.61 mmol) 

of methyl 2-(2-aminobenzyl)-(4-methoxy-benmnesutfonyl)-amino ]-3-hydroxy-
propionate was reacted with 1.82 ml (22.8 mmol) of cliloroacetylchloride to give 4.0 
g of solid. Chromatography on silica gel with ethyl acetate-hexane (1:1) as a solvent 
gave 1.5 g of methyl 2-((2-chloroacetylaminobenzyl)-(4-methoxybenzenesulfonyl)-

25 amino)acrylate. A 1.3 g sample oftbe preceding compound was reacted with 0.312 g 
of anhydrous· NaHC03 in 10 ml of anhydrous methanol at room temperature 
overnight and the mixture was then heated at 80°C for 5 hours. The solvent was 
removed· and the residue partitioned between H20 and ethyl acetate. The ethyl 
acetate extract was washed with brine. dried with Na2S04 and the solvent removed. 

30 The residue was triturated with hexane-ethyl acetate. chilled and filtered to give the 
product; Mass spectrum (ES) 453~ 1 (M+H). 

Reference Example 92 
Methyl t-(Acetylaminoacetyl)-4-(4-methoxybenzeneiulfonyl)-2,3,4,5-tetrahydro-

35 1H-[1,4Jbenzodiazepine-3-car'.boX.ylate 
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Reference Example 93 

Methyl t-(N,N·Dimethylaminom.:etyl)-4·(4-methoxybenzenesulfonyl)-2,3,4,5· 
. . 

tet.r•ydro-W·[1,4]bemodiazepine-3-carboxylate 

5 Ret~~nee Example 94 

Methyl 1-(Cy~opropylcarbo~yl)·4-(4-meth~benzenesulfonyl)-2,3,4,5-

tetrldaYdro-1H·[1,4Jbenzodiazepine-3-carboxylate 

white crystah;. m.p. 98-100°C. Anal. for C22ff24N206S: 

Calc'd: C,59.5; H,5.4; N,6.3; . 

10 Found: C,59.3; H,S.6; N,6.2~ 

Mass spectrum (ES) 445.1 (~+H). 

Refen,nce E,xample 95 

Methyl l·(Cyd.obutylcarbo1,1yl)·4-( 4-methoxybenzenesulfonyl)-2,3,4,5-

15 · tetrahydro·1H-[l,4]benzodiazepine-3-carboxylate 

llef~ce Example 96 

Methyl 4-(4-Methoxybenzenesulf9nyl)-l·(trifluoroacetyl)-2,3,4,5-tetrabydro.tH· 

[1,4]benzodiazepine-3-carboxylate 

20 To a solution of 1.0 g (2.54 mmol) of methyl 3-hydroxy-2-{(4-methoxy-

benzenesulfonyl)-[2-:(2,2,2-ttitluoroacetylamino)benzyl]amino )propionate in 10 ml 

of CH2CJ2 was added 1.8 ml (12.7 mmol) of trifluoroacetic anhydride. After 1 hour 

at room temperature, the solvent was· removed. Dichloromethane was added several 

times and the solvent removed under vacuum after ~h addition. Methanol was then 

25 added 2 times and the solvent removed under vacuum to give methyl 2-{(4-

methoxybenzenesulfonyl)-[2-(2,2,2:-~fluoroacetylamino)benzyl]-amino} acrylate as 

a glass. The glass was dissolved in ip.ethanol and 0.213 g of anhydrous NaHCOJ was 

added. The mixture was stirred a~ .room tempera~ overnight and concentrated 

under vacuum to dryness. To the ~esidue·was added ethyl acetate and water. The 

30 organic layer was separated, washed with H20, brine and dried with Na2S04. The 

solvent was removed and the residu~ (1.0 g) was chromatographed on silica gel thick 

layer plates with hexane-ethyl acetate (1:1) as solvent to give 0.365 g of product as a 

glass. Anal. for C20IJ19F3N206S: . 
Calc'd: C,50.9; H,4.1; N,5.9; F,12.1; S,6.7; 

. 35 Found: C,50.8; H,4.4; N,5.5; ;F.11.7; S,6.7; 

Mass spectrum (ES) 473.1 (M+H). 
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Reference Exainple 97 
Methyl 4-(4-Methoxybenzenesulfonyl)-t .. (4-metbylpbenylsulfonyl)·2,3,4,5-

tetrahydro-ffi·[1,4Jbenzodlazepine-3-carbo:xylate 
5 To 0.50 g (l.26 mmol) of 2-[(2-aminobenzyl)-(4-methoxyben?.ene-suJfonyl)-

amino]-3-hydroxypropionate in 5 tnl of pyridine cooled to 0°C was added 0.284 g 

(2.59 mmol) of tosyl chloride. The mixture was stirred at 0°C for 2 hours and then 
concentrated to remove the solvent.· To the residue was added 8 ml of anhydrous 

ethanol and the mixture refluxed for 2 days. The mixture was concentrated to dryness 

10 and ethyl acetate added. The miiture was washed with H20. 2 N citric acid, brine 

and dried with Na2S04_ The filtrate was filtered through a thin pad of hydrous 
magnesium silicate and the filter pad washed with ethyl acetate. The filtrate was 
concentrated to dryness to give 0.60 g of a foam. Anal. for C2sH26N207S2: 

Calc1d: C,56.6; H.4.9; N.5.3; s.12.t; 

15 Found: C,56.2; H.5.2; N.S.2; S,11.4; 

Mass spectrum (ES) 531.6 (M+H). 

20 

Reference Example 98 
MethJI 2-[(4-Methoxybenzenesulfonyl)-(l­

methylsulfonylattdnobenzyJ)amino]acrylate 

To a solution of 1.0 g (2.54 mmol) of methyl [(2-aminobenzyl)-(4-

methoxybenzenesulfonyl)amino]-3-hydroxypropionate in 10 ml of pyridine cooled to 

-5°C was added 0.432 ml (5.58 mmol) of methanesulfonyl chloride. The mixture was 

stirred at 0°C for 48 hours. To the mixture was added ice and H20 and the mixture 

25 was extracted with ethYJ acetate. The extract was washed with H20. 2 N citric acid, 

brine and dried with Na2S04. The solvent was removed under vacuum and the 
residue triturated with ethyl acet3te-hexane to give 0.90 g of a solid, 128-142°C. 

Anal. for C19H22N207S2: 
Calc1d: C,50.2; H,4.9~ N,6.2; S,14.1; 

30 Found: C,49.6; H,5.0; N,6.9; S,14.0; 
Mass spectrum (ES) 455.5 (M+H). 
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Reference Example 99 

Methyl 1,4-Bis-( 4-Meth~ybenzenesulfonyl)-2,3,4,5-tetrahydro­
. 1H-[1,4]benzodiazepine-3-carboxylate 

To a solution of 1.0 g (2.34 mmol) of .methyl 2-[(2-aminobenzyl)-(4-
5 methoxybenzenesulfonyl)aminQ)-3-hydroxypropionate in 6 ml of pyridine cooled to 

0°C to -5°C was added 1.07 (5.18 mmol) of .4-methoxybenzenesulfonyl chloride. 
After 2 hours, the mixture was concentrated to dryness under vacuum. To the residue 
was added 12 ml o~ ethanol and the iajxture refluxed overnight. The solvent was 
removed under v~um and the ~d~ cbromatographed on silica gel thick layer 

10 plates with ethyl ·te-hexane (l~i) as 59lvent to give 0.83 g (60%) of product as a 
white foam; Anal. calc'd for C25H26N208S2: C,~.9; H,4.8; N,5.1; S,ll.7. Found: 

~. •... . 

C,54.8; H.4.9; N,5.0; S,11.5; M~s spectrum (ES) 547.1 (M+H);. and a second 
component (0.38 g) methyl 2'.'"{ [2~(4-methoxybenzenesulfonyl)aminobenzyl]-(4-
methoxy-benzenesulfonyl)amino h37hydroxypropio.Qate. Anal. for C25H2sN209S2: 

; . . . 

15 Calc'd: C,53.2; H,5.0; N,5.0;-S,ll.4; 

Found: C,51.8; H,5.1; N.4.7; S,Jl.3; 
Mass spectrum (BS) 565.2 (M,+H). 

Rel~~ ~ample •oo 
20 Methyl 1-Acetyl-4-(~metboxybenzenesulf~myl)-2,3,4,S·tetrahydro· . ' ~. . . 

1H-[1,4]belimdiazepine-3-carboxylate 
·; .. · 

To a solution of0.70 g (1.5~ mm.ol) of methyl 2-[(2-diacetylaminobenzyl)-(4-
methoxybenzenesulfonyl) amino]~rylate in 5 ml of anhydrous methanol was added 
0.332 g (3.95 mmol) of anhydrous sodium bicarbonate. The mixture was stirred at 

25 room temperature overnight and th~·_sol~ent removed under vacuum. To the residue 
was added ethyl acetate and H20~ The organic layer was separated, washed with 
brine and dried with Na2S04. Th~ solvent was ~oved and the residue dried under 
vacuum to give 0.59 g of white crystals, m.p. 150"'. t5_5°C. Anal. for C2oH22N206S: 

Calc'd: C,57.4; H,5.3; N,6.7; S,7.7; 
30 Found: C,56.6; H,5.2; N,6.~'.; S,7.5; 

Mass spectrum (ES) 419.9 (M+H). 
~- . : 
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Reference Example ioi· 
Methyl 3-Acetoxy-2-[(~aceiylaminotieDZyl)­
(4-"JDethoxybenzeneSulfonyl)amino]propionate 

A mixture of 1.0 g (2.54 mmol) of methyl 2·[(2-am.inobenzyl)-{IJ. 
5 methoxybenzenesulfonyl)amino]-3-hydroxypropionate and 1.3 ml of acetic anhydride 

in 8 ml of toluene was heated at 100°c for 2 hours. The mixture was concentrated 
and 3 ml of acetic anhydride· added thereto. The mixture was heated a.t 100°C 

overnight and concentrated to dryness under high vacuum to give an oil. The oil was 

dried at 75°C under vacuum for 4&. h0urs to give 1.2 g of a yellow oil. Anal for 

10 C24H28N209S: 
Calc'd: C,54.5; H,5.2; N,5.5; S,6.2; 
Found: C.54.6; H,5.1; N~5.4; S,6.4; 

Mass spectrum (ES) 520.8 (M+H). 

15 Reference Example 102 

Methyl 2{(2-Diacetylaminobenzyl)-(4·methoxybenzenesulfonyl)amino]acrylate 

A mixture of 1.0 g (1.97 mmol) of methyl 3-acetoxy-2-[(2-diacetyl­
aminobenzyl)-(4-methoxybenzenesulfonyl)aminoJpropionate and 0.826 ml (5.92 
mm.ol) of triethylamine in 5 ml of CH2Cl2 was stirred at room temperature overnight. 

20 The solution was diluted with 30 ml of CH2CI2 and washed with 20 ml each ·of H20, 
2 N citric acid, brine and dried with Na2S04. The solvent was removed under 

vacuum to give a brown oil. Anal. for C22ff24N207S: 

25 

Calc'd: C,57.4; H,5.3; N,6.1; S,7.0; 
Found: C,56.2; H,5.5; N,5.6; S,7.2. 

Reference Example 103 

Methyl 2-{( 4-Methoxybenanesulfonyl)-[2-(2,2,2-

triOuoroacetylamino)benzyl]amino }acrylate 

To a suspension of 1.0 g (2.54 mmol) of methyl 2-[(2-aminobenzyl)-(4-
30 methoxybenzenesulfonyl)amino]-3-hydroxypropionate in 10 ml of toluene was added 

1.8 ml (12.7 mmol) of trifluoroacetic anhydride (solid dissolves). The solution was 

stirred for 2 hours at room temperature and heated at l00°C overnight. The mixture 

was then concentrated to dryness under vacuum. To the residue was added 0.9 ml of 

trifluoroacetic anhydride and the solution stirred at room temperature for 1.5 hours 
35 and concentrated to dryness. To the residue was added 10 ml of toluene and the 

mixture refluxed for 2 hours. The solution was cooled to room temperature and 2.5 
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ml of triethylamine added and the m~ture stirred at room temperature overnight. The 

solution was concentrated to ~s and the residue dissolved in ethyl acetate. The 

ethyl acetate was washed with H2(}. brine and dtjed (Na2S04). The solvent was 

removed under vacµum to give lrO g of colorless oil. Crystallization from ethyl 

5 acetate-hexane gave. 0.625 g of ~olorless crystal~ m.p. 120-121°C. Anal. for 

C2()H19F3N206S: 

10 

Calc'd: C,50.9; H,4.1; N,5.9; ~.6.7; F,12.1; 
Found: C,50.8; H,4.2; N,5.6; S,6.8; F, 11.9; 

.~ ; " 

Mass spectrum (ES) 473.1 (_M+H). 

Ref~ce Example 104 
4-(4-Methoxybenzenesulfonyl}-t~(~methyl-S·Ou()'°benzoyl)-2,3t4,5-tetrahydro-

1B-[1,4]benzodiazepine-3-carJ>oxyHc Add 

To a mixture of 1.9 g (3.71 mmol) of methyl 4-(4-methoxybenzenesulfonyl)-

15 1-(2-methyl-5-0uorQbenzoyl)-2,3,4,?~tetrabydro-lH-[1,4]benzodiazepine-3-

carboxylate in 10 ml oftetrahydrof~ was added~ ml (4.82 mmol) of 1 N NaOH. 

The mixture was stirred.at room.te~perature for 1.S hours and the solvent removed 

under vacuum. To:~e residue w~.added ethyl acetate and the mixture neutralized 

with 1 N Ha. The organic layer·:was separated, ~Uhed with brine and dried with 

20 Na2S04. ·The solv~t was remov~d under vacuum to give 1.41 g of white solid. 

Anal .. for C25H23FN206S:. 
Calc'd: C,60.2; H,4.7; N,5.6; . 

Found: C,60~2; H,4.8; N,5.4 S,6.4; F,3.6; . 

Mass sp~ (ES) 497.S (M-H). 
25 Utilizing the· method ·described in Reference Example 104, the following 

benzodiazepine-3-carboxylic ~ds c~ be prepared. 

Reference Example.I~ 
4-(4-Methoxybenzenesulfonyl)-t-(4-methylpheny~fonyl)·2tl,4,S-tetrahydro-

30 1H-[1,4]benz~azepble-3-carboxylic _add 

35 

white foam. Anal. for C24H24N207S2: 

Calc'd: C,55.8; H,4.7; N,5.4; . 

Found: C,53.9; H,5.1; N,4.8; 

Mass spectrum (ES) 512.2 <M,+.H>· 
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Reference Example 106 
1,4-itis-( 4-methoxybenzenesuUonyl)-2,3,4,S-tetrahydro-ffi-[1,4]benzodiazepine-

3-carbo.xyllc acid 
off-white solid. Anal. for C24ff24N20sS2: 

5 Calc'd: C,54.1; H,4.5; N,5.3; 

Found: C,52.4; H,4.8; N,4.7; 

Mass spectrum (ES) 533.1 (M+H). 

Reference Example 107 
10 1-Methanesulfonyl-4-( 4-methoXybenzenesulfonyl)-2,3,4,S-tetrabydro-tH-

(l,4]benzodiazepine-3-carboxylic add 

white solid. Anal. for C1sH20N207S2: 
Calc'd: C.49.1; H,4.6; N,6.3; 
Found: C,47.5; H,5.0; N,5.5; 

15 Mass spectnun (ES) 441.1 (M+H). 

. Reference Example 108 
1-Benzoyl-4-(4-methoxybenzenesulfonyl)-2,3,4,S-tetrabydro-1B-

11,4Jbenzodiazepine-3-carboxyllc acid 

20 white foam. Anal. for C24H22N206S: 

25 

Calc'd C,61.5; H,5.2; N,6.0; 
Found: C,60.8; H,5.2; N,5.7; 
Mass spectrum (ES) 467.9 (M+H). 

Reference Example 109 
t-Acetyl-4-(4-methoxybenzenesulfonyl)-2,3,4,S·tetrabydro-1H­

[1,4)benzodiazepine-3-carbo:xylic acid 

white solid; Anal. for C19H22N206S: 
Calc'd: C,56.4; H,5.0; N,6.9; 

30 Found: C,55.2; H,4.9; N,6.6; S,7.8; 
Mass spectrum (ES) 404.9 (M+H). 
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Reference Example 110 

4-(4-Metho:xybenzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-tetrabydro-lH· 

· [1,4]benzodiazepine-3-carboxylic add 

white solid; m.p. 250-255. ~al. for C23ff21N306S: 

5 Calc'd: C,59.1; H,4.5; N,9.0; 

Found: C,58.3; H,4.7; N,8.3; 
Mass spectrum (ES); 468.2 (M+H). 

Reference Example 111 

10 4-(4-MetboxybeDzenemlfonyl)~l-(l-thienylcarbonyl)-2,3,4,5-tetrahydro-lH-
(l,4]benzocQazepine-3-carboxylic add 

white solid;'Anal. for C22H2pN206S2: 

Calc;d: C,55.9; H,43; N,5.9; 

Found: C,54.9; H,4.4; N,5.4; 

15 Mass spectrum (ES) 473.1 (M+H). 

Rerere~ce Example 112 
1-Metho:xyacetyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-lH-

. . . 
:[1,4]~azepine-3-carboxylic acid 

20 white crystals, m.p. 193.;194°C. Anal. for C2oH22N207S: 

Calc'd: C,55.3; H,5.i; N,6.5'; . 

Found: C,55.1; H,4.9; N,6.2; 

Mass speetrum (ES) 433.1 (M-H). 
' 

25 ·Reference Example 113 

4-(4-Methoxybenzenesulfonyl)·l~( 4-pyridinylcarbonyl)-2,3,4,5-tetrahydro-1H­
[1,4]benzodiazepine-3-carboxylic add 

white crystals, m.p. 258-261°C. Anal. for C23H21N306S: 

Calc'd: C,59.1; H,4.5; N,9.0; 

30 Found: C,58.8; H,4.5; N,8.8; 

Mass spectrum (ES) 483.3 (M+H). 
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Reference Example 114 

1-(~Biphenylcarbonyl)-4-( 4-methoxybenzeilesultonyl)-2,3,4,5-tetrabydro-lB­

. [1,4Jbelimdlazepine-3-carboxyHc add 

white foam. Anal. for C30H26N20(;S: 

5 Calc'd: C,66.4; H,4.8; N,5.2; 

Found: C,64.7; H,5.2; N.4.8; 

Mass spectrum (BS) 543.6 (M+H). 

Reference Example 115 

10 4-(4-Methoxybenzenesolfonyl)-1-(propane-1-slllfonyl)-2,3,4,S·tetrahydro-1H-

(1,4JbemOdiazepbie-3-carboxyUc add 

white foam. Anal. for C2oH24N2<>7S2: 

Calc'd: C,51.3; H,5.2; N,6.0; 

Found: C,50.3; H,5.3; N,5.7; 

15 Mass spectrum (ES) 467.3 (M-H). 

Reference Example 116 

1-([1,1'-Biphenyl]-2-carbonyl)-4-(4-methoxybenzenesulfoityl)-2,3,4,S-tetrabydro-

1H·[1,4]benzodiazepine-3-earb0xyUc add 

20 white foam; m.p. 106-145°C. Anal. for C3QH26N206S: 

25 

Calc'd: C,66.4; H,4.8; N,S.2; 
Found~ C,65.7; H,5.0; N,4.8; 

Mass spectrum (ES) 541.1 (M-H). 

Reference Example 117 

1-(3-Fluorobenzoyl)-4-( 4-inethoxybenZellesulfonyl)-2,3,4,5-tetrahydro-lH­

[1,4]benzodiazepine-3-carboxyUc add 

Refereilce Example 118 

30 4-(4-Methoxybenzenesulfonyi)-1·(2-methyl-3-0uorobenzoyl)-2,3,4,S-tetrahydro-

1H-[1,4]benzodiazepine-3-earboxylic add 
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Reference Example ~19 

4-( 4-Methoxyhe~ulfonyl)-l-(3-phenylpropionyl)-2,3,4,S.tetrahyctro.tB­

. (1,4]benzodi,azepine-3-carboxylic acid 

white solid. Anal. for C26H26N206S: 
5 Calc'd: C63.1; H,5.3; N,5.7; . 

Found: C,61.S; H,S.4; N.5.2; 
Mass spectrum (ES) 493.2 {M-H). 

Ref~nce Example 120 

10 4-(4-Methoxybenzenesolfonyl)-1-(2-trifluoromethylbenzoyl)-2,3,4,S-tetrahydro-

lB-[1,4]~azepine-3-carboxylic acid 

Refere~ceExample 121 

1-(2-Chloro-6-trifluorometbylbenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,S. 

15 tetrahydro-1H-[1,4]benzodlazepiDe-3-carboxylic add 

20 

25 

Refe~ce Example 122 

1-(4-Fluoro-2-trffluoromethylbe~yl)-4-(4-methoxybenzenesulfonyl)-2,3,4,S­

tetnihydro-1H·[l,4J~~nzodiazepine-3-carboxylic add 

Reference Example 123 

1-(2-Fluoro-6-trifluoromethylbenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,S· 

tetrahydro-1H-[1,4]~~odiazepine-3-carboxylic acid 

Reference Example 124 

4-(4-Methoxybenzenesulfonyl)-1-(2-metbylbenzoyl)·2,3,4,5-tetrahydro-1H­

[1,4]benzodiazepine-3-carbox.ylic add 

Ref~ce Example 125 

30 4-( 4-Methoxybenzenesulfonyl)·l·(~~etbyl-6-chlorobenzoyl)·2,3,4,S·tetrahydro-

1B-(1,4]benzodiazepine-3-carboxylic acid 

Reference Example 126 

1-(2,4-Dimetbylbenzoyl)-4-( 4-methoxybenzenesulfonyl)-2,3,4,S-tetrahydro.1H-

35 [1,4]benzodiazepine-3-carboxylic acid 
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RefeftnceExample ll7 

t-(2,S.Dimethylbenzoyl)-4-(4-methO.Xybemenesulfonyl)..2,3,4,S-tetrahydro-tH­
. [1,4Jbemodieepine->carboxylic add 

S Reference Example 128 

1-(2-Chloro-4-fluorobenzoyl)-4-( 4-meibo:xybenzenesolfonyl)-2,3,4,5-tetrahydro­

tH-[t,4]benzodlazepine-3-carboxylic acid 

Reference Example 12' 

10 t-(2-Chlorobenzoyl)-4-(4-methoxybenzenesultonyl)·2,3,4,5-tetrahydro-1H· 

[t~4]benzodiazepine-3-carboxylic add 

Renrince Example 130 

t-(2-Fluorobenzoyl)-4-(4-methdxybenzenesulfonyl)-2,3,4,5~tetrahydro-1H-

15 [1,4]benzodi8zepine-3-carbo:xyHc add 

20 

Reference Example 131 

1-(2-Ch1oro-6-fluorobenzoyl)-4-(4-metho:xybenzenesulfonyl)·2,3,4,5-tetrahydro-

1H-[1,4]benzodiazepine-3-carboxyUc acid 

Reference Example 132· 

1-(2,>DJfluorobenzoyl)-4~(~methoxybenzenesulfonyl)·l,3,4,5-tetrahydro· lH­
[l,4]beDzodiazepine->carbo:xylic acid 

25 Reference Example 133 
1-(2,4-Dichlorobenzoyl)·4-(4-metho:xybenzenesulfonyl)-2,3,4,5·tetrahydro-1H­

[1,4]beilzodiazepine-3-carboxyllc add 

white solid. Anal. for C24H2002N206S: 

Calc'd: C,53.8; a3.8; N,5.2; 

30 Found: C,52.8; H,3.9; l't,4.9; 

Mass spectrum (ES) 533 (M-H). 

Reference EUmple 134 
~ . ' . 

1-(2,3-Dichlorobemoyl)-4-(4-methoxybenzen'esulfonyl)-2,3,4,S-tetrahydro-tH. 

35 (1,4]benzoWiiiepme-3-CJirbo:Xyllc acid 
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Ref~ce Example 135 

1·(2,5-Dichlorobenzoyl)-4-(4-m~oxybenzenesulfonyl)·2,3,4,S-tetrahydro-1H­

. [1,4]benzod.iaaepin~3-carbQxyUc add 

5 Ref~ Example 136 

1-(2-Methoxybenzoyl)-4-( 4-meQloxybenzenesulfonyl)·2,3,4,S·tetrabydro-1H­

[1,4)benzodiazepine-3-carbQXylic acid 

Reference Example 137 

1 O t-(4-Chloro-2-methoxybenzoyl)·4-(4-methoxybenzenesulfonyl)-2,3,4,5-

tetrahydro-1H·[l,4]~azepine-3-carboxylic add 

Reference Example 138 

4-(4-Methoxybenzenesulfonyl)-1 ~<2-methylthiobenzoyl)-2,3,4,5-tetrabydro-W-

15 [1,4]benzodiazepine-3-carboxyllc add 

20 

25 

Ret~ce ~le 13' 
4-( 4-Methoxybenzenesulfonyl)-1-(3-methyl-2-thienylcarbonyl)-2,3,4,5-

tetrahydro-W-[1;4]benz(ldlazepine-3-carboxylic acid 

Reference Example 140 
4-(4-Methoxy1,Jenzenesulfony•>:·l-(4-methyl-2-thienylcarbonyl)·2,3,4,S­

tetrabydro-1H-[l,4]benzodiazepine-3-carboxylic acid 

Reference Example 141 

l-(3-Chloro-2-thienyl•bonyJ)~4-(4-methoxybenzenesulfonyl)·2,3,4,S­

tetrahydro-1H-(1,4]H.nzoctiazepine-3-carboxyJic add 

Reference Example 142 

30 1-(2-Furanylcarbonyl)-4-( 4-methoxy~enzenesulfonyl)-2,3,4,5-tetrahydro-lH-

[1,4]benzodiazepine-3-carboxylic acid 

white solid. Anal. for C22H2oN207S: 
Calc'd: C, 57.9; H, 4.4; N, 6.1; 

Found: C, 56.~; H, 4.5; N,5!7; 

35 Mass spectrum (ES) 455.1. (M"'.~). 
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Reference Example 143 

4-(4-Methoxybenzenesulfonyl)· 1·(3-metbyf-2-toranylCarbonyl)-2,3,4,5-

tetrahydro-tH-[1,4]bemodiazepine-3·carboxylic add 

Reference Example 144 

4-(4-Methoxybenzenesolfonyl)-1-(4-methyl-2-furanylcarbonyl)-2,3,4,5-

tetrahydro-W-(1,4)benzodiazepine-3-carboxylic acid 

Reference Example 145 
10 1-(5-Chloro-.2-furanylcarbenyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-

15 

20 

25 

tetrahydro-1H·[l,4Jbenzodiazepine-3-carboxylic add 

Reference Example 14' 
l·{S-Chloro-2-thienylcarbonyl).4-(4-methoxybenzenesulfOnyl)-2,3,4,5-

tetrabydro-1H-(l.4Jbenzodiazepiiae-3-carboxylic acid 

Reference Example 147 

t-Propionyl-4-( 4-methoxybemenesulfonyl)-2,3,4,5-tetrabydro-lH· 

[1,4Jbenzodiazepine-3-carboxylic add 

Reference Example 148 

1-Hexanoyl-4-(4-methoxyhenzenesulfonyl)-2,3,4,5-tetrahydro-lH­

[1,4]benzodiazepine-3-carboxylic add 

Reference Example 14.9 
1-(3-Methoxypropionyl)-4-(4-methoxybenzenesulfo:Dyl)-2,3,4,5-tetrahydro-lH­

[1,4]benzodiazepine-3-carboxylic acid 

Reference Example 150 

30 4-(4-Metho.xybenzenesulfonyl)-1-(3-thienylcarbonyl)-2,3,4,S-tetrahydro-1H-

[1,4)benzodioepme-3-carboxylic acid 

Reference Example 151 

4-(3-Furanylcarbonyl)·4-(4-methoxy~nzenem1ioiiy1)-z,3,4,S-tetrahydro-1H-
35 [t,4Jbenzodi~pin~3-mboxjlic acid 
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Reference Example 152 

1-(trans-Crotonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H­

[1,4]b~-.pine-J;.carb~c add 

s Reference Example 1,53 
l-(Metbacryloyl)-4-(4-methoxybenzenesulf011Yl)-2,3,4,S-tetrahydro-1H­

[1,4]benzodiazepine-3-carboxylic add 

.. Refe"1tce Example 154 

10 1-(Pyrrolidinoa~tyl)-4-( 4-meth~xybenzenesulfonyl)-2,3,4,S-tetrahydro·lH-

ts 

.[1,4]benzodiazepine-3-carboxyUc add 

Reference Example 155 

1-(Acetylaminoacetyl).,4-(4-meti.oxybenzenesulfonyl)-2,3,4,5-tetrahydro·lH­

[1,4]benzodiazepine-3-carboxylic add 

Refe~ce Example 156 . 
1-(Cydopropyl~bonyl)-4-(4-meJboxybenzenesulfonyl)-2,3,4,S-tetrahydro-lB­

[1,4]benzodi~pine-3-carboxylic add 
20 white crystals, m.p. 131-l)S°C. Anal. forC21H22N206S: 

Calc'd: C,S8.6; H,S.2; N,6.5; 
Found: C,58.1; H,S.S; N,S.8; 
Mass spectrum (ES) 431.S (M+H). 

2S Reference Example 157 

1-(Cydobutylcarbonyl)-4-(4-metho.xybenzenesulfonyl)-l,3,4,S-tetrahydro-1H­

[1,4Jbenzodi~pine-3-carboxylic add 

Reference Example 158 

30 t-(Cydohexylcarbonyl)-4-(4-m,t,hoxybenzenesulfonyl)-2,3,4,5-tetrahydro-lH-

[l,4]benzodi~pine-3-carhoxylic add 

white solid. Anal. for C24HisN206S: 

Calc'd: C,61.0; H,6.0; N,5.9;, 

Found: C,57.0; H,5.7; N,5.4~ 
35 Mass spectrum (BS) 471.5 (M-H). 
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Reference Example 159 
(D,L)N-(4-MethoxybenzeneSulfonyl)-0-(2-tetrahydropyranyl)serine, 

Methyl ester 
A mixture of 1.44 g {5 mmol) of N-(4-methoxybem:enesulfonyl)serine, 

5 methyl ester; 1.05 g (12.5 mmol) of 3,4-dihydro-2H-pyran and 9.5 mg of 4-
methylbenmne- suJfonic acid monohydrate in 5 ml of tetrabydrofuran was refluxed 
overnight and the mixture was concentrated to dryness under vaccum. The residue 
was extracted with CH2Cl2 and the extract washed with 2 N NaHC03. brine and 
dried with Na2S04. The solution was filtered through a thin pad of hydrous 

10 magnesium silicate and the filter pad washed with CH2CI2. The filtrate was 
concentrated to dryness and the residue (2.3 g) was extracted with three 50 ml 
portions of hot hexane to give 1.92 g of product as a yellow oil; Mas8 spectrum (ES) 
374.4 (MH+). 

15 Reference Example 160 
Methyl 3-Hydroxy-2-{[ 4-metboxybenzenesulfonyl]-[2-( 4-

morpholinocarbonylamino)benzyl]amino}propionate 
To a mixture of 1.0 g (2.54 mmol) of methyl 2-((2-aminobenzyl)-(4-methoxy­

benzene.sulfonyl)ainino]-3-hydroxypropionate in 8 ml of pyridine chilled at_ 0° to -
20 lO°C was added 740 µL (6.34 mmol) of morpholinocarbonyl chloride. The mixture 

was kept at 0° to 5°C overnight The mixture was concentrated under vacuum and 
diluted with ethyl acetate. The solution was washed with H20. 2 N citric acid, and 
brine and dried with Na2S04. The solvent was removed under vacuum to give 1.61 g 
of solid (yellow-orange foam). The solid was chromatographed on thick layer silica 

25 gel plates with hexane-ethyl acetate (1:3) as solvent to give 0.86 g of solid. Anal. for 

30 

C23H29N30gS: 

Calc'd: C,54.4; H,5.8; N,8.3; 

Found: C,53.9; H,5.7; N,8.1; 

Mass spectnlm (ES) 508.4 (M+H). 

Reference Example 161 
Methyl 2-{( 4-Methoxybenzenesolfonyl)-[2·( 4-

morpholinocarbonylamino)benzyl]amino}acrylate 
To a solution of 0.70 g (1.38 mmol) of methyl 3-hydroxy-2-{[4-methoxy-

35 benunesulfonyl]-[2-(4-morpholinocarbonylamino )benzyl]amino }propionate and 769 
µL (5.54 mmol) of triethylamine in 8 ml of CH2C12. cooled to 0°C, was added 0.386 
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g (2.03 mmol) of 4-methylbenzen~µ]fonyl chloride. The mixture was stirred at room 

temperature for 2 hours, diluted with water and extracted with CH202. The extract 

was washed with 2 N citric acid, brine and dried with Na2S04, The solvent was 

removed to give 0.67 g of a yellow oil. Anal. for C23ff27N30]S: 

5 Calc'd: C,56.4; H,5.6; N,8.6; S,6.6; 

Found: C,56.l; H,5.8; N,8.3; S,6.6. 

Reference Example 162 

Methyl 4-(4-Metboxybenzenesulfonyl)·l·( 4-morpholinocarbonyl)·2,3,4,5· 

10 tetrahydro-lH-[1,4]-benzodiuepine-3-carboxylate 

A mixture of 0.50 g (1.02 ~ol) of methyl 2'."{(4-methoxybemenesulfonyl)­

[2-(4-morpholinocarbonyl-amino)b~zyl]amino}acrylate and 0.111 g (1.32 mmol) of 

anhydrous NaHC03 in 5 ml of anhydrous methanol was stirred at room temperature 

for 16 hours. An additional 55 mg of NaHC03 was added. and the mixture stirred at 
15 room temperature fQr 2. hours. .·The solvent was removed under vacuum and the 

residue diluted with H20 and extracted with ethyl acetate. The extract was washed 

with brine and dried with Na2S04. The solvent .was removed and the residue 

triturated with hexane-ethyl acetate.to give 0.36 g of a yellow solid; Anal. calc'd for 

C23H27N30,S: C,56.4; H.5~6; N,8.6; S~6.6. Found: C,56.5; H,5.7; N,8.4; S,6.7; 

20 Mass spectrum (ES) 490.3 (M+H). 

Reference Example 163 

4-(4-Methoxybenzenesulfonyl)·l·('l.·morpholinocarbonyl)-2,3,4,S-tetrahydro-lH­

[1,4]benzodiazepine-3-carboxylic Add 

25 A mixture of 0.36 g (0.735 mmol) of methyl 4-(4-methoxybem.enesulfonyl)-

1-(4-morpholinocarbonyl)-2,3,4,5-tetrahydro-lH-[l,4]benzodiazepine-3-carboxylate 

and 1 ml (0.95 mmol) of 1 N Naoa in S ml of tetrahydrofuran was stirred at room 

temperature for 1 hour. The mix.~1,lre was concentrated under vacuum and the 

acidified with 1 N HCJ and cooled. . The mixture was filtered and the solid washed 

30 with water to give 0.26 g of white S()lid. Anal. for C22"25N30,S: 

Calc'd: C,55.6; H,5.3; N,8.8; 

Found: C,53.5; H,5.6; N,8.3; 

Mass spectrum (ES) 474.3 (M-H). 
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Reference Example 164 
Methyl J.[(l-Tetrahydropyranyl)oxy]·2-((4-metboxybenzenesulfonyl)·(2·nitro-4-

chlorobenzyl)amtnO]propionate 
To a mixture of 1.67 g (4.4 mmol) of (D,L) N-(4-methoxybenzenesulfonyl)-

S ·Q-(2-tetrahydropyranyl) serine, methyl ester, 0.825 g (4.4 mol) of 4-chloro·2-
nitrobenzyl alcohol and 1.16 g (4.4 mmol) of triphenylphosphine in 4.5 ml of 
tetrahydrofuran was added dropwise a solution of 0.766 g (4.4 mmol) of diethyl 

azodicarboxylate in 1 ml of tetrahydrofuran. The mixture was stirred at room 
temperature overnight and the solvent removed under vacuum. The residue was 

10 triturated with diethyl ether. filtered and the filtrate passed through a thin pad of 
hydrous magnesium silicate. The pad was washed with ethyl acetate and the total 
filtrate concentrated to dryness under vacuum to give 4.54 g of solid.· The solid was 
chromatographed on silica gel with hexane-ethyl acetate (55:45) as solvent. The 
fractions containing product were combined and the solvent removed to give 0.55 g 

15 of oily solid; Mass spectrum (ES) 543.1 (M+H). 

Reference Example 165 
Methyl 2-{(2-(4-Pyridlnylmethyleneamino)benzyl]·[ 4-

methoxybenzenesulfonyl]amino}-3-hydro.xypropionate 
20 A mixture of 0.50 g (1.268 mmol) of methyl 2-((2-aminobcnzyl)-(4-methoxy-

benmnesulfonyl)amino]-3-hydroxypropionate and 1.268 mmol of ~pyridine­

carboxaldehyde in 7 ml of anhydrous ethanol was refluxed for 1.5 hours and the 
mixture concentrated under vacuum to dryness. To the residue was added H20 and 
ethyl acetate. The ethyl acetat.e layer was .separated and concentrated to drynes.s 

25 under vacuum. The solid was purified by thick layer chromatography on silica gel 
with hexane-ethyl acetate as solvent to give 0.40 g of solid product (plus a small 
amount of starting material). Anal. for C24ff25N306S: 

Calc1d: C,59.6; H,5.2; Nt8.7; 

Found: C.57.6; H.5.7; N,7.4; 

30 Mass spectrum (ES) 484 (M+H)-product; 395.1 (M+H)-starting material. 

Reference Example 166 
Methyl 1-(CyclohexylcarbOJiyl)-4-( 4-inethoxybenzenesulfonyl)-2,3,4,5-

tetrahydro-1H·[1,4]benzodiazepine-3-carboxylate 
35 To a solution of 0.80 g (1.64 mmol) of methyl 2-{[2-(cyclohexylcarbonyl)-

aminobenzyl)-(4-methoxybenr.enesulfonyl)amino }acrylate in 10 ml of methanol was 
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added 0.207 g (2.46 mmol) of anhydrous sodium bicarbonate. The mixture was 

stirred for 2 days an,d then an additional 0.207 g of N:aHC03 added. The mixture was 

stirred overnight an~ ·the solvent rcrmoved under vacuum. To the residue was added 

H20 and ethyl aceta~ .and the orgamic layer sep~. The ethyl acetate extract was 
5 washed with brine, dried with Na2S04 and the solvent removed under vacuum to 

-~ . • I •· ' 

10 

give 0.83 g of the pr~duct as a yellow oil. Anal. for C25H30N206S: 
Calctd: C,61.7; H,6.2; N,5.8; 

~ .· 

Found: C,61.0; H,6.4; N,5.3; 

Mass spectrum (ES) 487.0 (M,+H). 

•et~ Example 167 
Methyl 3-Hydroxy-2-[(4..Jllethoxyb4'0Hnesulfonyl)-( 4-chloro-l­

nitrobe-_yl)amino]propionate 

To a solution of 0.289 g, (1 mmol) of methyl 3-hydroxy-2-(4-methoxy-

15 benzenesulfonylamino)propionate in .. 4 ml of N,N-~ethylformamide cooled in an 

ice bath was added 40 mg of NaH (60% in oil) (1 mmol). After the gas evolution 
ceased, 0.165 g (1.1 ~ol) of sodiu~ iodide was added, followed by the addition of 

0.226 g (1.1 mmol) of 4-chloro~2-ni~benzyl chlori<le in .1 ml of dimethylformamide. 
The solution became, .Purple and w~ s~ at roo111 .temperature over the weekend; 

20 The solvent was rem0ved under vacuum and the residue extracted with CH2a2. The 
: . . 

extract was washed with H20. bri~~· and dried with Na2S04. The solvent was 
removed to give 0.53 g of solid which .was cbromatograpbed on thick layer silica gel 

plates with ~e-ethyl acetate (2: 1) as solvent to give 0.143 g (31 % ) of product, as 

crystals. m.p. 112°-114°C. Anal. for C1sH19ClN20sS: 
25 Calc'd: C,47 .2; H.4.2; N,6.1; 

Found.: C,47.0; H,4.1; N,6.0; 

30 

Mass spectrum (ES) 459.2 (MtH). 

Reference Example 168 

Methyl 3-Hydroxy-2-[(4-~ethoxybenzenesulfonyl)·(4-cbloro-2-

aminobenzyl)amino]propionate 

A mixture of 0.454 g (1 mmol) of methyl 3-hydroxy-2-[(4-methoxy-benzene­

sulfonyl)-(4-chloro-2-nitrobenzyl)amino]propionate and 0.451 g (2 mmol) of 

SnCI2•2H20 in 12 ml of methanol was refluxed for 2 hours. An additional 0.451 g 
35 (2 mmol) of SnCI2•2H20 was ad~ and the mixture refluxed for 2 hours. The 

solvent was removed and ethyl acetate added. The mixture was neutralized with 
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1 N NaHC03 and then stirred for 1 hour and flltered. The ethyl acetate layer was 

separated and washed with H20. brine and dried with Na2S04. The solvent was 

removed to give 0.42 g of solid which was cbromatographed on thick layer silica gel 
plates with hexane-ethyl acetate (4S:S5) as solvent to give 60 mg of product (RF 

5 0.66) as a glass, m.p. 99°-112°C. Anal. for C1sff21CIN206S: 

catc'd: c.so.4; H,4.9; N,6.s; 
Found: C,49. 7; H.4.9; N,6.4; 

Mass spectrum (ES) 429.1 (M+H). 

10 Reference Example 169 
Methyl 3-Hydroxy-2-[(~methoxybenzenesu1fony1)-(4·chloro-2-

aminobe11Zyl}8mmo]proplonate 

To a solution of 0.458 g (1 mmol) of methyl 3-hydroxy-2-[(4-methoxy­

benzenesulfonyl)-(4-chloro-2-nitrobenzyl)amino]propionate in 25 ml of ethanol and 

15 25 ml of ethyl acetate was added 0.045 g of 10% Pd/C (wet - 50% H20). The 

mixture was shaken in a Parr hydrogenator under 35 pounds per square inch of 
hydrogen for 3 hours. The mixture was filtered through diatomaceous earth and the 

ftltrate was concentrated to dryness under vacuum to give 0.47 g of the product as a 

solid (approximately 90% pure). Thin layer chromatography on silica gel, NMR and 
20 Mass spectrum (ES) 429.1 (M+H) 395.1 (M+H) indicated approximately 10% of 

deschloro derivative. 

A mixture of 4.74 g of methyl 3-hydroxy-2-[(4-methoxybenzenesulfonyl)-(4-

chloro-2-aminobenzyl)amino} propionate, and 0.470 g of 10% Pd/C (wet-50% H20) 

in 200 ml of ethyl acetate-ethanol (1:1) was shaken in a Parr hydrogenator under 35 

25 psi of hydrogen for 4 hours. · The mixture was filtered through diatomaceous earth 
. and the solvent removed to give 4.5 g of solid. The solid was chromatographed by 

HPLC on a Waters Prep machine With a 4 x 30 cm silica gel column with a step 
gradient of hexane-ethyl acetate (9:1to6:4 to 1:1 to 0:100) to give 1.56 g of a glass, 

m.p. 110°-123°C. Anal. for C1gH21CJN20(;S: 

30 Calc'd: C. 50.4; H, 4.9; N. 6.5; a, 8.3; 

Found: C, 50.3; H, 4.8: N. 6.5; Cl, 7.8. 

Reference Example 170 
N·( 4-Methoxybenzenesolfonyl)-glycine, Methyl Est.er 

35 To a mixture of 12.5 g (0.1 mol) of glycine, methyl ester hydrochloride in 120 

ml of CH2CI2. cooled in an ice bath was added 41.7 ml (0.3 mol) of triethylamine, 
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followed by the dropwise addition of a solution of 20.65 g (0.1 mol) of 4-methoxy­
benzenesulfonyl chloride in 40 ml of CH2<:12. The mixture was stirred at room 
temperature overnight and poured.into w.ier. The organic layer was separated and 
washed ~th 2 N ciq:_ic acid, H20. l N NaHCO), btjne and dried with Na2S04. The 

5 solvent was remove'1 under vacuim,i to give 24.6 g of-residue which was triturated 
with ethyl acetate to give 19.9 g of crystals, m.p. 59°'."61°C. Anal. for C1()H13NS05: 

Calc'd: C.46.3; H,5.1; N,5.4; 

Found: C.46.2; H,5.0; N,s.2~ 

10 Ref~ Example 171 
Methyl 2-[(4-~ethoxyb~ulfonyl)·(l-Jlitrobenzyl)amino]acetate 
To a stirred ~d cooled mDr:ture of L2 g (30 mmol) of NaH (58% in oil) in 50 

ml of H,N-dimethylformami~e was a,dded dropwise ~solution of 7.78 g (30 mmol) of 
N-(4-methoxybenzelleSUlfonyl)glyt.ine, methyl "8ter in 40 ml of N.N-

15 dimethylformamide. After gas evol~t;ion ceased, a ~lution of 6.80 g (32 mmol) of 2-
nitrobenzyl bromide in 40_ ml ~f H~~dimethylfonna,mide was added dropwise to the 
mixture. The mixttu.e was .then s~d at room temperature overnight under nitrogen 

.. and the solvent rem~v¢. under vacµµm. The te$idue was .extracted with CH2a2 and 
the extract washed ~~ H20, 2 N tjtric ~d, l120, 1 N NaHCO), brine and dried 

20 with Na2S04, The solution was filtered through a thin pad of hydrous magnesium 
silicate and the itlter pad washed with CH2Cl2. The filtrate was concentrated under 

. vacuum to give 11.79 g of solid; Trituration with ethyl acetate gave 2.64 g (22%) of 
crystals, m.p. 114°C-l16°C. Anal. for C17H13N207~: 

Calc'd: C,51.8; H,4.6; N,7.1; 

25 Found: C,51,7; H,4.6; N,7.1. 

From the mother liquors an additional 6.49 g (55%) of product as crystals was 
obtained by chilling at 0°C and fiitefing the mother liquors. 

30 Reference Example 172 
Methyl 2-[(2-Aminobenzyl)-(4-metho:xybenzenesolfonyl)amino]acetate 

(A) To a mixture of 2.15 g (5.45 mmol) of methyl-2-[(4-methoxy-benzene­
sulfonyl)-(2-nitrobenzyl)amino]acetate and 1.57 g (25 mmol) of ammonium formate 
in 10 ml of anhydrous methanol w~ ~dded 0.42 g of 10% palladium on carbon. The 

35 mixture was stirred at room. temp~ture for 1.5 hours and then filtered through 
diatomaceous earth. The filtrate ";BS concentrated to dryness under vacuum and the 
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residue diluted with 1120 (25 ml) and extracted with CH2a2 (75 ml). The extract 
was washed with brine, dried with Na2S04 and the &olveilt removed to give 0.45 g of 
solid. Crystallization from ethyl acetate gave 0.124 g of white crystals, m.p. 100° -
l02°C. Anal. for C17H20N20sS: 

5 Calc'd: C,56.0; H.S.5; N,7.7; 
Found: C,56.1; H.S.6; N,7.6. 

(B) To a solution of 4.2 g of methyl 2-[(4-methoxybemenesulfonyl)-(2-
nitrobenzyl)amino)acetate in 200 ml of ethanol-ethyl acetate (1:1) was added 0.42 g 

10 of 10% Pd on carbon (wet -50% H20) and the mixture shaken in a Parr hydrogenator 
under 35 pounds per square inch of hydrogen for 4.5 hours at room temperature. The 
mixture was filtered through diatomaceous earth and the filtrate concentrated to 
dryness under vacuum to give 4.0 g of crystals. m.p. 100°-102°C. 

15 Reference Example 173 
2-((2-Anlinobenzyl)-( 4-metboxybenzenesulfonyl)amino]acetic Add 
To a solution of 5.14 g (14.1 mmol) of methyl 2-((2-aminobenzyl)-(4-

methoxybenzenesulfonyl)am.ino] acetate in 50 ml of methanol-tetrahydrofuran (1:1) 
was added 2.86 ml of 10 N NaOH and the mixture refluxed for 2 hours. The solvent 

20 was removed under vacuum and the residue partitioned between water and ether. The 
water layer was separated and acidified with 2 N citric acid. The solid was filtered, 
washed with H20 and dried in a vacuum oven at room temperature to give 4.45 g 
(91%) of crystals, m.p. 145°-147°C. Anal for C16H1sN205S: 

Calc'd~ C,54.9; H,5.2; N,8.0; 
25 Found: C,55.1; H.5.2; N,7.9. 

Reference Example 174 
Methyl 4-(4-Methoxybenzenesulfonyl)-1-(phenoxyacetyl)·2,3,4,5-tetrahydro-1H­

[1,4]beModiazepine-3-mboxylate 
30 To a cooled (0°C) mixture of 1.5 g (3.8 mmol) of methyl 2-[(2-aminobenzyl)-

(4-methoxybenzenesulfonyl)amino]-3-hydroxypropionate and 2.7 ml (19 mmol) of 
triethylamine in 15 ml of CH2C12 was added 1.58 g (11.4 mol) of phenoxyacetyl 
chloride. The mixture was stirred at room temperature overnight and filtered. The 
filtrate was washed with H20, 2 N citric acid, and brine' and dried with Na2S04. The 

35 solvent was removed to give 2.4 g of crude methyl 2-{ (4-methoxybenzenesulfonyl)-
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[2-(phenoxyacetylanµno)benzyl]amino }acrylate as an oil. Anal. for C26H26N20,S: 

Calc'd: C,61.2; H.5.1; N~.5; 

Found: C,62.6; H,5.1; N,4.Q; 
Mass spectrum (ES) 51 l (M+H). 

To a 2.0 g (3.92 mmol) ~ple of the preceding compound in 1S ml of 
methanol was added 0.494 g of anhydrous NaHC03 and the mixture stirred for S 

hours. The mixture was concentrated under vacuum and ethyl acetate and H20 were 

added to the residue. The mixture w,-as filtered· and .. the. organic layer of the filtrate 

10 separated, washed with brine and ~ed with Na2S04, The solvent was removed to 

give 0.36 g of product as off.:.white crystals, m.p. 151°-153°C. Anal. for 

. C26H26N20'7S: · 

Calc'd: C,61.2; H.5.1; N,5.5; 

Found: C,61.1; H.5.1; N,5.4; 

15 Mass spectrulJl (ES) 511 (MtH). 

RefeRJICe Example 175 

3-hydroxymetbyl-+.(4-Metboxybenzenesulfonyl)-1· 
.· .. -:. . 

(3-pyridiny~metbyl)-2,3,~·tetrahydro-IH·[1,4]benzodiazepine 

20 A mixture of Q.100.g (0.208 mmol) of methyl 4-(4-methoxybenzenesulfonyl)-

1-(3-pyridinylcarbonyl)-2,3,4,5,.tetrahydro-lH-[l,4]benzodiazepine-3-carboxylate · 
. . . . .. ~ . 

• and 3 ml of borane-tetrahydroforan c~mplex in tetrahydrofuran (1.0 M) was refluxed 

overnight. The solution was cooled to room temperature, diluted with in.ethanol and 

the solvent removed. Methanol was added several times and, after each addition, the 

. 25 . solvent was removed. To the residue was added lN NallC0;3. The mixture was 

stirred for 45 minutes and then extracted with ethyl acetate. The extract was 

concentrated and then washed with H20, brine and dried with Na2S04, The solvent 

was removed under vacuum and the residue chromatographed on thick layer silica gel 
•• < • 

plates with 10% methanol in ethyl acetate as solvent to give 60 mg of solid (RF 0.26). 

30 Crystallization from ethyl acetate gave 30 mg of white crystals. Anal. for 

35 

C23H25N304S: 

Calctd: C,62.8; H,5.7; N,9.6; S,7.3; 

Found: C,61.1; H,5.6; N,9.2; S,7.3; 

Mass spectrum (ES) 440.2 (M+H). 
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Reference Example 176 
Methyl 4-(4-MethoxybenzenesUlronyl)-1-(2-methoxypyridinyl-3-carbonyl)-

2,3,4,S..tetrahyctro..lH-[1,4]benzodiaapine-3-carboxylate 
To a cooled (0°C) mixture of 1.0 g (2.54 mmol) of methyl 2-[(2-amino-

5 benzyl)-(4-methoxybenzenesulfonyl) amino]-3-hydroxypropionate and 1.8 ml (12.68 
mmol) of triethylamine in 10 ml of CH2CI2 was added 0.957 g (S.58 mmol) of 2-
methoxypyridine-3-carbonyl chloride in 4 ml of CH2CI2. The solution was stirred at 
room temperature overnight, diluted with H20 and CH2CI2 and the organic layer 
separated. The organic layer was washed with H20, 2 N citric acid, and brine and 

10 dried with Na2S04, The solvent was removed under vacuum to give 1.2 g of solid. 

15 

The solid was chromatographed on thick layer silica gel plates with ethyl acetate­
hexane (3:1) as solvent to give 0.27 g of yellow foam. Anal. for C25H2sN30'7S: 

Calc'd: C,58.71 H,4.93; N,8.21; 

Found: C,57.8; H,4.5; N,8.3; S,6.2. 

Reference EXample 177 
5-Methyl-~nitrobenzyl Bromide 

To a cooled (ice-water bath) mixture of 30% HBr in acetic acid (3 ml) was 
added 2.5 g 5-methyl-2-nitrobenzyl a1coho1 and the chilled solution stirred for 2 

20 hours. The mixture was poured into ice-water and extracted with diethyl ether. The 
extract was washed with H20, brine and the solvent removed under vacuum to give a 
mixture of product (50%) and starting material (50% ). 

Reference Example 178 
25 Methyl 3-Hydroxy-2-[( 4-methoxybenzenesulfonyl)-(5-methyl-2-

nitrobenzyl)amino]propionate 

A solution of 23.14 g (0.08 mol) of methyl 3-hydroxy-2-(4-methoxy­
benzenesulfonylamino)propionate in 120 ml of dry H.N-dimethY.lfonnamide was 
added dropwise to a stirred silspension of 3.2 g (0.08 mol) of sodium hydride (57% in 

30 oil) in 120 ml of N,N-dimethylformide;· When gas evolution ceased. the mixture was 
chilled in an ice bath and a soiutlon of 16.4 g (0.084 mol) of 5-methyl-2-nitrobenzyl 
chloride in 100 ml of N.N-diinetbylfonnamide was added. To the mixture was added 
12.6 g (0.084 mol) of anhydrous sodium iodide and the mixture was chilled in an ice 
bath and stirred for 20 minUtes. The mixture was allowed to warm to room 

35 temperature and was stirred overnight. The solvent was removed under vacuum and 
the residue diluted with 200 ml of H20 and extracted with 500 ml of ethyl acetate. 
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The aqueous layer was extracted with an additional 200 ml of ethyl acetate. The 

combined extract was washed with lf20, brine and dried with Na2S04. The solvent 

was removed to give 41.18 g of crude product. The product was chromatographed on 

silica gel with hex~e-ethyl aceta~ (1:1) as solvent to give 8.14 g (Rp 0.38) of 

5 product as a yellow semi-solid. From a small scale run (1 mmol) the product was 

chromatographed twice on thick sµica gel plates with hexane-ethyl acetate (1:1) to 

give 0.12 g of a yellow semi-solid. Anal. for CJ 9H22N2SOg: 

10 

Calc'd: C,52.0; It5.1; N,6.4; 

Found: C,51.7; H,5.1; N,6.9. 

Reference Example 179 

Methyl 3-Hydroxy-2-[( 4-~ethoxybenzenesulfonyl)-(2-amino-5-

methylb~nzyl)amlno)propionate 

To a solution of 3.4 g of 111~thyl 3-hydroxy-2-[(4-methoxybenzenesulfonyl)-

15 (5-methyl-2-nitrobenzyl)-amino]propionate in 200 ml of ethanol-ethyl acetate (1:1) 

wa..'i added 0.34 g of 10% palladium, on carbon (wet - 50% H20). The mixture wa8 
.. 

then shaken in a Parr hydrogenator under 35 psi of hydrogen for 2.5 hours. The 
. . 

mixture was filtered through diatOm!iceous earth and the filtrate concentrated under 

vacuum to give 2.86 g of a brown oil~ Anal. for C19H24N206S: 

20 Calc'd: C,55.9; H,5.9;. N,6;9.; 

Found: C,55.6; H,5.9; N,6.~; 

Mass spectrum (ES) 409 (M+H). 

Reference Example 180 

25 Methyl 3-[(2· Tetrahydropyranyl)oxy]-2-( ( -4-methoxybenzenesulfonyl)-(5· 

. metbyl-2-nitrobenzyl)amino]propionate 
To a mixture of 1.75 g (4.6~ mmol) of (D,L)N-(4-methoxybenzenesulfonyl)-

0-(2-tetrahydropyranyl) serine, methyl ester, 0.790_ g (4.68 mmol) of 5-methyl-2-

nitrobenzyl alcohol and 1.23 g (4'.68 mmol) . of triphenylphosphine in 4.5 ml of 

30 anhydrous tetrahydrofuran was added dropwise (over 15 minutes) a solution of 0.815 

g (4.68 mmol) of diethyl azodicarb~xylate (DEAD) in 1 ml of tetrahydrofuran. The 

mixture was stirred at room temperature overnight and the solvent removed under 

vacuum. The residue was triturated with diethyl ether and the solid filtered off. The 

filtrate was concentrated to dryness under vacuum to give 4.67 g of solid. The solid 

35 was chromatographed on silica gel with hexane-ethyl acetate (1:1) to give 0.56 g of 

product (RF 0.48). 
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Reference Exarhple 181 

Methyl ·t-Methoxyacetyl-4-( 4-methoxybenzenesulfonyl)-

7-methyl-~,4,S-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

5 To a cooled (0°C} mixture of 1.598 g (3.91 mmol) of methyl 3-hydroxy-2-[(4-

methoxybenzenesulfonyl)-(2-amino-5-methylbenzyl)amino]propionate and 1.97 g 

(19.5) mmol) of triethylaminc in 15 inl of dichloromethane was added 0.787 ml (8.60 

mmol) of methoxyacetyfohloride. The mixture was stirred at room temperature 

overnight. The mixture was then diluted with CH2CI2 and washed with H20. 2 N 
10 citric acid, H20. brine and dried with Na2S04. The solution was filtered through a 

thin pad of hydrous magnesium silicate and the filtrate concentrated to give 1.94 g of 
crude methyl 2-({2-(methoxyacetylamino )-5-methylbenzyl]-(4-methoxy-benzene­

sulfonyl)-amino }acrylate as a brown oil. Mass spectrum (ES) 463.4 (M+H). 
To a solution of 1.62 g (3.5 mriJ.ol) of the preceding compound in 15 ml of 

15 anhydrous methanol wa.., added 0.382 g (4.50 mmol) of anhydrous NaHC03 and the 

mixture was stirred overnight at room temperature. The solvent was removed under 
vacuum and the residue partitioned between 100 ml of ethyl acetate and 20 ml of 

water. The ethyl acetate layer was separated and washed with H20, brine and dried 
with Na2S04. The solution was filtered through a thin pad of hydrous magnesium 

20 silicate and the filtrate concentrated under vacuum to give a yellow oil. Tritumtion 
with ethyl acetate-hexane gave 1.26 g (78%) of tan crystals, m. p. 122°-124°C. Anal. 

for C22H26N20'7S: 

25 

Calc•d: C,57.1; H,5.7; N,6.1; 

Found: C,57.4; H,5.7; N,6.0. 

Reference Example 182 

Methyl 1-Benzoyl-4·( 4-methoxybenzenesulfonyl)· 7-methyl-2,3,4,5-tetrahydro­

lH-[1,4]benzOdlazeprine-3·carboxylate 
To a cooled (0°C) mixture of 1.465 g (3.586 mmol} of methyl 3-hydroxy-2-

30 [ 4-methoxybenzenesulfonyl)-(2-amino-5-methylbenzyl)amino ]propionate and 2.49 

ml (17.93 mmol) of triethylamine in 20 ml of CH2a2 was added 0.915 ml (7.89 
mmol) of benzoyl chloride. The mixture was stored at room temperature overnight, 

diluted with CH2CI2 and washed with H20, 2 N citric acid, H20, brine and dried 

with Na2S04_ The solution was filtered through a thin pad of hydrous magnesium 

35 silicate and the filtrate concentrated under vacuum to give 1.8 g of crude methyl 2-



W000/44730 PCT/USOO/Ol991 

5 

10 

-82-

[ (2-benzoylamino-5-methylbenzyl)-( 4-methoxybenz.enesulfonyl)amino ]acrylate as a 

brown oil. Anal. for C26H26N206S: 

Calc'd: C,63;1; H,5.3; N,5.7; 

Found: C,63.9; H,5.2; N,5.~. 

As described for Reference Example 181, 1.825 g (3.68 mmol) of the 

preceding compound was stirred~~ 0.402 g (4.78 mmol) of NaHC03 in 1.5 ml of 

methanol to give an oil. Triluration with hexane (plµs several drops of ethyl acetate) 

gave crystals, m. p. 58°-62°C. 

Refere~ce Example 183 

.·Methyl 1-(trans-Crotooyl~4-(+.~ethoxybenzenesulfonyl)-7-methyl-2,3,4,5-

tetrahydro-1H-[1,41l>enzacliazepine-3-carboxylate 

As described for Reference Examples 181 and 182, a mixture of 1.41 g (3.455 

15 mmol) of methyl 3-hydroxy-2-[.,.(4-methoxy'benzenesulfonyl)-(2-amino-5-methyl-

20 

benzyl)amino]propionate, 1.75 g (17~~.mmol) of triethylamine and 0.809 ml of trans­

. crotonyl chloride in .15 ml ofCH2Clz was stirre<J ov~might to give 1.52 g of methyl 

2-{ [2-(trans'.'.crotonybµnino)-5-methylbenzyl]-(4-ipethoxybenzenesulfonyl) 

~ino}acrylate as a brown oil; Mass spectrum (ES) 4:59.4 (M+H). 
·.· ··. . ; . 

As described in Reference Example 181, 1.52 :g (3.31 mmol) of the preceding - . . . ... 

product.was stirred with 0.362 g (4.3 mmol) of NaHC03 in 15 ml of methanol at 

room temperature overnight. To the mixture was added 0.056 g of NaHC03 and the 

mixture was heated at 80°C for 3 hours and worked up as for Reference Example 181 

25 to give a 1.05 g of a yellow· g~ m. p. 75°-84°C. Mass spectrum (ES) 459.4 

(M+H). 

RefeN.nce Example 184 

l-(trans-Crotonyl)-4-( 4-methoxybenzen~ulfonyl)-7-methyl-2,3,4,5-tetrahydro-

30 1H-[1,4]benzodiazepene-3-carboxylic acid 

A mixture of 1.26 g (2.7~ mmol) of ~ethyl 1-(trans-crotonyl)-4-( 4-

methoxybenzenesulfonyl)-7-methyl-2,~,4,5-tetrahydro-1 H:·[l ,4]benzodiazepine-3-

carboxylate and 3.53 ml (3.53 mmol) 9f J N NaOH in 10 ml of tetrahydrofuran was 

stirred at room temperature for 3 hour~. The solvent was removed under vacuum and 

35 the residue dissolved in H20 and the solution extracted with ethyl acetate. The 

aqueous layer was acidified with 1 N HCI (pH 2) and extracted with CH2CI2. The 
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CH2CI2 extract was.dried with Na2S04 and the solvent removed to give 1.06 g (after 

drying under vacuum) of solid, m. p. 101°-105° C. 

Reference Example 185 

5 l-(Benzoyl)-4-( 4-methoxybenzenesulfonyl)-7-methyl-2,3-4,5-tetrahydro-

1H(l,4]benzodiazepine-3-carboxylic add 

A mixture of l.18g (2.38 mml) of methyl l-(benzoyl)-4-(4-methoxy­

benzcnesulfonyl)-7-methyl-2,3,4,5-tetrahydro-lH-[1.4}benzodiazepine-3-carboxylate 

and 3.09 ml (3.09 mmol) of IN NaOH in 10 ml of tetrahydrofuran was stored at room 

10 temperature overnight and the solvent removed under vacuum. The residue was 

diluted with H20, extracted with ethyl acetate and the aqueous layer acidified with 

2N citric acid. The mixture was extracted with CH2Cl2 and the CH2C12 extracts 

were washed with H20, brine and dried with Na2S04. The solvent was removed to 

give 0.82g of a light yellow glass. m.p. 95°-100°C; Mass spectrum {ES) 481.4 

15 (M+H). 

Reference Example 186 

Methyl 4-( 4-Metboxybenzenesulfonyl}· 1·(2-methoxyethyl)-2,3,4,5-tetrahydro-

1H-[1,4)benzodiazepine-3-carboxylate 

20 A mixture of 1.6 g (3.57 mmol) of methyl 1-(methoxyacetyl)-4-(4-methoxy-

benzenesulfonyl)-2.3,4,5-tetrahydro-lH-[ l ,4Jbenzodiazepine-3-carboxylate and 32 ml 

of borane in cetrahydrofuran (l.0 M) was refluxed under nitrogen overnight. 

Methanol was added and the solvent removed. To the residue was added 25 ml of 

CH2CI2 and 25 ml of 2 N HCl and the mixture stirred at room temperature for 1 

25 hour. The organic layer was 8eparated and washed with H20 and concentrated to 

dryness. The residue was triturcitcd with ethyl acetate-hexane, cooled and filtered to 

give 1.2 g of white (.,'J}'Stals, m.p. 86°-90°C; Mass spectrum (ES) 435.4 (M+H). Anal. 

for C21H26N206S: 

Calc'd: C,58.1; H,6.0; N,6.5; 

30 Found: C,58.5; H,6.0; N,6.5. 

Reference Example 187 

4-{4-Methoxybenzene5ulfo
nyJ)-1-(2-methoxyethyl)·

2,3,4~S-tetrahydro­

lH[l,4JbenzOdiazepine-J..carboxylic acid 

35 A mixture of l.O g {2.3 mmol) of methyl 4-(4-methoxybenzenesulfonyl)-1-(2-

methoxyetbyl)-2,3.4,5-tetr.1hydro-lH-[ t .4]benzodiazepinc-3-carboxylate and 3.0 ml 
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of 1 N NaOH in 10 ml oftetrahydrofuran was stirred at room temperature for 2 hours 

and the solvent removed. To the residue was added water and the mixture acidified 

with 1 N HCI. The· mixture was extracted with ethyl acetate and the extract was 

washed with brine ~d dried with ~a2S04. The solvent was removed and the residue 

5 triturated with ethyl acetate-hexane. cooled and filtered to give 0.65 g of white 

crystals, m.p. 164°-165°C; Mass spectrum (ES) 421.4 (M+H). Anal. for 

C20H24N206S: 

10 

Calc'd: C,57.1; H,5.8; N,6.7; 

Found: C,57.3; H,5.7; N,6.4. 

Ref~enel' Example 188 
Methyl 1-(Benzyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,S-tetrahydro-1H­

[1;4]benzodiazepine-3-carboxylate 

A mixture of 0.20 g (0.416 mmol) of methyl 1-(benzoyJ)-4-(4-methoxy-

15 benzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazcpine-3-carboxylate and 4 ·ml 

of borane in tetrahydrofuran (1.0 M) was refluxed overnight and the solvent removed. 

To the residue was ac;lded 5 ml of CH2a2 and 5 ml of 2N HCI and the mixture stirred 
~ ~ . . 

for 1 hour. The organic layer Wll$ separated and concentrated to dryness. The residue 

was chromatographed on tJ.iick layer: silica gel plates with hexane-ethyl acetate (2:1) 

20 as solvent to give 0.140 g of a colorless oil; Mass spectrum (ES) 467.5 (M+H). 

·Reference Example 189 

4-(4-Methoxybenzenesulfonyl)·l-[ 4-(trHluoromethoxy)benzoylJ-8-chloro-2,3,4,5-

tetrahydro-lH[l,4]benzodiazepine·3-carboxyllc acid 

25 As described for Reference Example 18, 1.46 g (3.40 mmoJ) of methyl 2-[(2-

amino-4-chlorobenzyJ)-( 4-methoxybenzenesulfonyJ)amino ]-3-hydroxypropionate was 

reacted with 4-(trifluoromethoxy)benzoyl chloride to give.2.59 g of methyl 2-{2-[4-

(trifluoromethoxy) benzoyl]amino-4-chlorobenzyl]amino }acrylate as a yellow oil; 

Mass spectrum (ES) 599.3 (M+H). The preceding compound.was stirred with 0.445 

30 g (5.29 mmol) of anhydrous NaHC03 in 15 ml of methanol at room temperature for 

16 hours and then was heated at 80°C for 2 hours. The solvent was removed and the 

residue extracted with ethyl acetate. The extract was washed with H20, brine, and 

dried (Na2S04). The solvent was removed and the residue crystallized from ethyl 

acetate-hexane to give methyl 4~(4-methoxyben~enesulfonyl)-l-[4-(tritluoro-

35 methoxy)benzoyl }-8-chloro-2,3,4,5-tetrahydro-lH-[l ,4]benzodiazepine-3-
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carboxylate as yellow crystals. m.p. 149°-151°C. Anal. for C26H22CIF30'7S: 

Calc'd: C,52.l; H,3.7; N,4.7; Cl,6.0; F,9.5; 

Found: C.51.8; H.3.6; N,4.7; Cl,5.9; F,9.4. 

5 1.5Sg (2.64 mmol) of the preceding compound was stirred with 3.43 ml of lN 

NaOH in 10 ml of tetrahydrofuran at room temperature for 2 hours and worked up as 

for Reference Example 104 to give 1.52 g of product. Crystallization from ethyl 

acetate-hexane gave 1.2 g of white crystals. m.p. l84°-l86°C. 

10 Reference Example 190 

Methyl 4-( 4-Methoxybenzenesulfonyl)-1·( 4-morphoUnoacetyl)-2,3,4,5-

tetrahydro-lH[t,4]benzodiazepine-3-carboxylate 

A mixture of 0.10 g (0.22 mmol) of methyl 1-(chloroacetyl)-4-(4-
methoxybenzenesulfonyl)-2,3.4,5-tetrahydro-lH-[1 ,4]benzodiazepine-3-carboxylate, 

15 21.2 41 of morpholine and 125.4 ~I of N.N-diisopropylethylamine in 3 ml of CH2CI2 
was stirred overnight at room temperature. An additionill 2.2 ~ l of morpholine was 

added and lhe solution stirred for 2 days at room temperature. The mixture was 
diluted with CH2Cl2 and washed with H20, brine and dried with Na2S04_ The 

solvent was removed to give the product as a solid, Mass spectrum (ES) 504.3 

20 (M+H). Anal. for C24H29N30'7S: 

Calc'd: C,57.2; H,5.8; N,8.3; 

Found: C,56.5; H,5.6; N,8.1. 

Reference Example 191 

25 Methyl 4-( 4-Methoxybenienesulfonyl)-1-[2-(1-pyrazolyl)phenylcarbonyl]-7-

methyl-2,3,4,S-tetrahydro-1B-[1,4]bemodiazepine-3-carboxylate 

As described for the general reaction of ethyl 2-fluorobenzoate with amines 

set forth in Tetrahedron, 53, 7557-7576 (1997). ethyl 2-tluorobenzoate was reacted 

with pyrazole by refluxing N, N-dimethylformamide to give ethyl 2-(l~pyrazolyl)-

30 benzoate, as a thick yellow oil. Anal. Calc'd: for C12H12N20 2: C, 66.7; H, 5.6; N 13.0: 

Found: C, 66.5: H, 5.4: N, 12.9~ Mass spectrum (ES) 217.2 (M+H). A sample (7.02g) 

of this compound and 8.42 ml of SN NaOH in 40 ml of ethanol-tetrahydrof uran (2: 1) 

was refluxed for 2 hrs and the solvent removed.The residue was made acidic (pH6) 

with 2N citric acid and the precipated solid was filtered to obtain 3.7g of product. 

35 The pH of the filtrate was adjusted to 4.5 and extracted with ethyl acetate. The 
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extract was concentrated to dryness to give 1.Sg of product. The two crops were 

combined to give 5.2g of 2-(1-pyrazolyl)benzoic acid, mp 140-142°C. To the 

preceding compound.(2.07 g) in 5 ml~~ (chilled in an ice bath )was added 11.t 

ml of a 2 Molar solution of oxalyl chloride in CH2Cl2 and 0.085 ml of N,N-

5 dimethylformam.ide. The mixture was allowed to warm to room temperature and 

. stirred for 4 hours. The solvent was removed and 25 ml of toluene added (twice) and 

removed under vacuum to give 2-(1-pyrazolyl)benzoyl chloride asa yellow solid. 

A 2.3 g sample of the preceding compound was reacted with l.5g of the 

compound of Reference Example 179 in 15 ml of C~Cl2 and 5.12 ml of 

10 triethylamine in the manner described for Reference Example 181 to give methyl 2-
·. . . 

[( 4--methoxybenzenesulfonyl)-{2-(2-(1-pyrazolyl)phenylcarbonyl]arnino-5-methyl-

benzyl }amino ]acrylate. _This compound was cyclized with NaHCO, in methanol in 

the manner descri~ed. in Reference Example 181 to give methyl 4-(4-

methoxybenzenesulfonyl)-1-(2-(1-pyrazolyl)phenylcarbonyl]-7-methyl-2,3,4,5-

15 tetrahydro-1H-[1,4]benz<>diazepine-3-carboxylate, m.p. 240-242° C. 

A 1.16 g sample of the preceding' compound was hydrolysed with 2.69 ml of 

IN NaOH in 10 mt of tetrahydrofuran in the manner described for Reference 

Ex.ample 104 to give 0.71 g of 4--(4-methoxybenzenesulfonyl)-1-(2-(1-pyrazolyl)­

phenyl-carbonyl)-7-methyl-2,3,4,5-t.etrahydro-lH[ 1,4]benzodiazepinc-3-carboxylic 

20 acid, mp 149-151°C. 

Reference Example 192· 

Methyl 4-( 4-Methoxybenzenesulfonyl)-1-[2-( 4-morpholino)phenylcarbonyl}· 

8-chloro-2,3,4,S.tetrahydro-1H·[1,4]benzodiazepine-3-carboxylate 

25 Ethyl 2-morpholinobenzoate prepared in the manner de.~ribed in Tetrahedron, 

53:7557, (1997) was refluxed with 10 N NaOH in tetrahydrofuran-ethanol (8:2) for 

1.5 hrs to give 2-morpholinobenzoic acid, mp 156-157°C. A 1.8 g sample of this 

compound in 5 ml of CH2Cl2 (chiJled) was added a solution of 7.9 ml of oxalyJ 

chloride in CH2Cl2 (2M) followed by the addition of 0.058 ml of N,N-dimethyl-

30 formamidc. The solution was stirred at room temperature for 6 hrs and the solvent 
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removed. Toluene was added (2 times) and removed to give 2-(4- morpholino)­

benzoyl chloride as a yellow solid. 

"In the manner. described in Rererence Examples 181 and 189. the preceding 2-

( 4-morpholino )benzoyl chloride was reacted with methyl 2-[(2-amino-4-
5 chlorobenzyl)-( 4-methoxybenzenesulfonyl)amino)-3-hydroxypropionate and the 

product was stirred with NaHCOJ in methanol to give methyl 4-(4-mcthoxy­

benzenesulfonyl)-l-[2-( 4-morpholino )phenylcarbonyl]-8-chloro-2,3,4,5-tetrahydro­

lH-[l ,4]benzodiazepine-3- carboxylate, as a white solid having a mp 100-105."C. 

To 0.90g of this compound in IO ml of tetrahydrofuran was added 1.95 ml of 
10 1 li NaOH and the solution was stirred at room temperature overnight. Acidification 

with 2N citric acid gave 0.82 g of solid. mp 136-143°C. [ compound, 4-(4-
methoxybenzenesulfonyl)-1-[2-(4-morpholino )phenylcarbonyl]-8-chloro-2,3,4,5-

tetrahydro- lH-[1,4]benzodiazepine-3-carboxylic acid ]. 

15 Reference Example 193 

Methyl 1-(4-Etho:xybenzoyl)-4-( 4-methoxybenzenesulfonyl) ·2,3,4,5-

tetrabydro-1H-[1,4)benzodiazepine-3-carboxylate 

A mixture of 0.270 g of methyl 4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-lH-[1,4] benzodiazepine-3-carboxylate of Reference Example 12, 0.291 g 

20 of 4-ethoxybenzoyl chloride and 500 µI of triethylamine in 5 ml of ~C~ was 

stirred at room temperature oyemight The mixture was diluted with CH2Cl1 and ~O 
and the CHiC12 layer was separated and concentrated to dryness. The residue was 
triturated with ethyl acetate to give 0.276g of methyl l-(4-ethoxybenzoyl)-4-(4-

methoxybenzenesulfonyl)-2,3,4,5tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate as 
25 white crystals, mp 187-J9C>°C. 

A 0.47 g sample of this compound was hydrolyr.ed with 1.2 ml of IN NaOH 

in 4 ml of tetrahydrofuran. Dilution with ff:iO and acidification with IN HCl gave 
0.40 g of the acid as a white solid, mp 144-l 52°C. 
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Refe,rence Example 194 

Methyl 4·( 4-Methoxybenzenesulfonyl) • 1-[2-chloro·4·(3-methyl· l·pyrazolyl)­

phenylcarbonyl}-2,3,4,S·tetrahydro -1H· [1,4)benzodiazepine-3-carboxylate 

As described in Example 65, methyl 4-(4-methoxyben7.enesul(onyl)-2,3.4,S-

5 tetrahydro-1H-[1,4]benzodia7.epine-:3~carboxylate was reacted with 4-(3-methyl-1-

pyrazolyl)-2-chlorobenzoyl chloride ~o give methyl 4-( 4-methoxybenzenesu1fonyl)-1-

(2-chloro-4-(3-mcthy1-1-pyrazolyl)phenylcarbonyl]-2,3,4,5-tetrahydro-1H-[ 1,4]­

benzodiazepine-3-carboxylate as a white solid. Anal. for C211H:r,ClN40~: 

Calc'd: C, 58.3; H, 4.6; N, 9.4. 

10 Found: C,58.2; H, 4.9; N, 8.9. 

15 

TIUs compound was hyd~olysed with IN NaOH in tctrahydrofuran as 

described in Reference Example 185 to give the benzodiazepine-3-carboxylic acid 

derivative as a white solid. 

Reference Example 195 

1-Benzyl-4-( 4-methoxybenzenesulfonyl)-2,3,4,S·tetnlhydro-tH-
. . 

[1,4Jbenzodiazepine-3-carboxylic acid 

A mixture of 1. 7 g of the compound of Reference Example 45 and 25 ml of 

borane in tetrahydrofuran (1.0 Molar) was refluxed under nitrogen overnight. To the 

20 solution was added 5 ml of CH30H, C~Clz (40 ml) and 30 ml of 2N HCl and the 

mixture stirred at room temp~rature for 1.5 hr. The organic layer was separated, 

washed with brine, dried with Na2S04 and the solvent removed. The residue was 

crystallized from ethanol-hexane to give 1.15g of methyl 1-benzyl-4-(4-

methoxybenzenesulfony1)-2,3,4,5-tetr~ydro-1H-[1,4]benzodiazepine-3-carboxy1ate 

25 as white crystals, mp 120-122°C. A sample (1.0 g) of this compound was hydrolysed 

with 2.8 ml of 1 N NaOH in 7 ml of tetrahydrofuran as described in Reference 

Example 104 to give 0.64 g of the 2,3.4,5- tetrahydro-1H-[l,4]benzodiazepine-3-

carboxylic acid derivative as white crystals, mp 183-185°C. 
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Reference Example 196 

Methyl 1-(2,4-Dimethoxybenzoyl)-4-( 4-methoxybenzenesulfonyl)-2,3,4,5-

tetrahydro-tB-[1,4)benzodiazepine-3-carboxylate 

To a cooled (0°C) solution of 1.0 g (2.66 mmol) of 4-(4-methoxybenzene-

5 sulf onyl)-2,3,4,5-tctrahydro-1H-[l ,4]benzodiazepine-3-carboxylate from Reference 

Example 12 and J.85 ml (13.3 mmol) of triethylamine in 8 ml of CH2CI2 was added 

1.17 g (6.65 mmol) of 2,4-dimethoxybenzoyl chloride. The mixture was stirred at 

room temperature overnight, diluted with CH2Cl2 and washed with 2 N citric acid. 

The organic layer was washed with H20. 1 N Na2C03, brine and dried over Na2so4. 

10 The solvent was removed and the residue was chromatographed on ~ick layer silica 

gel plates with ethyl acetate-hexane (1:1) as an eluent to give 1.0 g of methyl 1-(2,4-

dimethoxybenzoyl)-4-( 4-methoxybenY.enesulfonyl)-2,3,4,5-tetrahydro-lH-[ l ,4]­

benzodiazepine-3-carboxylate as a white foam. Anal. for Ci1H28H20sS: 

Calc'd: C,60.0; H,5.2; N,5.2; 

15 Found: C.60.0; H,5.2; N,S.1; 

Mass Spectrum (ES): 541.0 (M+H). 

A 0.80 g (1.48 mmol) sample of the preceding compound and 1.92 ml (l.92 

mmol) of 1 N NaOH in 5 ml of tetrahydrofuran was stirred at room temperature for 

1.5 hours. The solvent was removed and the residue diluted with water. The soJution 

20 was acidified with I N HCI, chilled and filtered to give 0. 70 g of 1-(2,4-dimethoxy­

benzoyl)-4-( 4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-lH-( l ,4]benzodiazepine-

3-carboxylic acid as a white solid. Anal. for ~6H26N2D&S: 

Calc'd: C,59.3; H,5.0; N,5.3; 

Found: C,56.1; H.4.8; N,5.0; 

25 Mass Spectrum (ES): 527 .0 (M+H). 

Reference Example 197 

Methyl 4-( 4-Methoxybenzenesulfonyl)-1-[2-(4-methylpiperazin-l-yl)acetyl]-

2,3,4,S-tetrahydro-1B-[1,4Jbe:rizodiazepine-3-carboxylate 

30 To a mixture of 2.5 g (6.64 mmol) of methyl 4-(4-methoxybenzenesu1fonyl)-

2,3,4,5-tetrahydro-1H-( 1,4]benzodiazepine-3-carboxylate (Reference Example 12) 
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and 4.63 ml (33.2 mmol) of triethylamine in 40 ml of CH2CI2 cooled to O•C was 

added to 1.65 g (14.63 mmol) of cbloroacetyl chloride. The solution was stirred at 

room temperature for 2 days. chilled to O•C and 926 µI of triethylamine and 750 mg 

of chloroacetyl chloride were adqed thereto. The mixture was stirred at room 

5 temperature overnight, diluted with CH2Clz and H20. The insoluble solid was 

filtered off. The org~ic layer of the filtrate was separated , washed with brine, dried 

with Na2S04 and filtered through diatomaceous earth. The solvent was removed and 

the residue triturated with ethyl acetate and a trace of ethanol. Chilling and filtering 

gave 0.75 g of methyl 1-(chloroacetyl)-4-(4-methoxybenzencsulfonyl)-2,3,4,5-

10 tetrahydro-1H-[1,4]benzo-diazepin~3-carboxylate (Reference Examplt? 91). Anal. for 

C2off21ClN206S: 

Calc'd: C,53.0; H,4.7; N,6.2; . 

Found: C,51.6; H,4.6; N,5.7; . 

MasS Spectrum (ES): 453.0 (M+H). 

15 To a solution of 1.4 g (3.09mmol) of the preceding compound in 12.ml of 

CH2Cl2 cooled to 0-C was added L2 ml (6.79 nimol) of N,N-diisopropylethylamine 

followed by the addition of 753.2 µl (6.79 mmol) of 1-methylpipcrazine. The 

mixture was stirred at room temperature overnight, diluted with CH2C12, and washed 

with.2 N citric acid, H20, 1 M NaHC~. brine and dried (Na2S04). The citric acid 

20 wash was made basic with saturated ~aHC03 and then extracted with CH2Clz. The 

extract was dried over Na2S04 and the solvent removed under vacuum to give 1.10 g 

of methyl 4-( 4-methoxybenzenesulf onyl)-1-[2-( 4-methylpiperazin-1-yl)acetyl]-

2,3,4,5-tetrahydro-1 H-[1,4]benzodiuepine-3-carboxylate as a white glass. 

A mixture of 1.0 g (1.94 mm~l) of the preceding compound and 2.3 ml (2.3 

25 mmol) of 1 N KOH in S ml of methanol was stirred at room temperature for 2 hours~ 

The solvent was removed under vacuum. To the residue was added toluene (2 times) 

and the solvent removed under vacuum after each addition. The solid was dried at 

65•C under vacuum for 6 hours to give 1.1 g of potassium 4-(4-mcthoxy­

benzenesulfonyl)-l-[2-( 4-methylpiperazin- l-yl)acetyl]-2,3,4,5-tetrahydro- lH-

30 [l,4]benzodiazepine-3-carboxylate as a white solid. 
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Reference Example 198 

Methyl 1 ·Acetyl·4-(4-hydroxybenzenesolfonyl)·2,3,4,S·tetrahydro-1B·[1,4] 

benzodiazepine-3 -carboxylate 

To a cooled (0°) solution of 2.0g (4.78 mmol) of methyl 1-acetyl-4-(4-

5 methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1 H-[l ,4]benzodiazepine-3-carboxylate 

in 14 ml of CH2 C~ was added dropwise 143.3ml (14.3mmol) of a 1.0 molar solution 

of BBr, jn CH2 C12 • The mixture was stirred at room temperature for 1.5 hours. Ice 

and HiO were added to the reactien mixture and the insolubles filtered off. The 

filtrate was diluted with CH,,~ and ~O and the C~Cl2 layer separated, washed with 

10 brine and dried (Na,, S04). The solvent was removed under vacuum to give 1.5 g of a 

white foam. The solid was chromatographed on silica gel with hexane-ethyl acetate 

(1:1) as solvent to give a foam which was dried under vacuum to give 0.52 g of 

product as a white foam; Anal. Cale' d for C19H~206S: C, 56 4:H, 5.0; N, 6.9 

Found: C 55.1; H, 4.7: N, 6.5. 

15 

Reference Example 199 

Methyl 4-( 4-Hydroxybenzenesulfonyl)-1-(2-thienylcarbonyl) - 2,3,4,S­

tetrahydro· 1B·[1,4]benzodiazepine-3·carboxylate 

To a solution of 4.0 g (8.22 mmol) of methyl 4-(4 melhoxybenzenesulfonyl)-

20 l-(2-thienylcarbonyl)-2,3,4,5-tctrahydro-1H-[1,4]bcnzodiazcpinc-3-carboxylate in 17 

ml of CH2Cl2 chilled to 0°C. was added slowly 16.4 ml (16.44 mmol) of 1.0 molar 

solution of boron tribromide in C~Cl,_. The mixture was stirred at room temperature 

overnight and diluted with ~Clr The mixture was filtered and the solid washed 

with C~Cli. and ~O. The filtrate was diluted with H20 and the organic layer 

25 separated. The solvent was removed under vacuum and the solid chromatographed 

on silica gel with hexane-ethyl acetate (1:1) as solvent to give 0.80 g of off white 

foam; Mass Spectrum (ES) 473.5 (M+H); Anal. Calc'd for C22 H10 N20 6 S2: C, 55.9; 

H, 4.3; N. 5.9. Found: C, 54.5; H, 4.4; N, 5.5. 
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Reference Example 200 

Methyl 1-Benzoyl-4-( 4-hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro-lH­

[ t,4]benzodiazepine-3-carboxylate 

To a solution of 9.8 g (20.39 mmol) of methyl 1-benzoyl-4-(4-methoxy-

5 benzenesulfonyl)-2,3,4,5-tetraydro-1H-[1,4]benzodiazepine in 50 ml of CHi02 cooled 

to 0°. was added slowly 40.8 ml (40.8 mmol) of a 1.0 molar solution of BBr, in 

CB:iCl:i. The mixture was stirred under nitrogen at room temperature overnight Ice 

and H20 were added and the mixture diluted with CB:iCI2• The organic layer was 

separated and the aqueous layer extracted with ethyl acetate. The combined organic 

10 extracts (CH2C1i+ethyl acetate) were concentrated, under vacuum ~d the residue 

dissolved in ethyl acetate. The solution was washed with H20, brine and dried 

(N8zSO.,). _ The solution was filtered through a thin pad of hydrous magnesium silicate 

and the filtrate concentrated to dryness. The residue was chromatographed on silica 

gel with hexane-ethyl acetate as solvent to give 8 g of product as an off-white foam; 

15 Mass Spectrum (ES) 467 (M+H); - Anal Calc'd for C24"2iN20 6S: C. 61.8; H, 4.8; N, 

6.0. Found: C, 61.3; H, 4.6; N, 5.8. 

Utilizing the method described in Reference Examples 198-200. the following 

methyl-1-substituted-4-hydroxybenzencsulfonyl}-2,3,4,5-tetrahydro-lH-[1,4] 

20 . benzodi.87.epine-3-carboxylates can be prepared. 

25 

Reference Example 201 

Methyl 4-( 4-Hydroxybenzenesulfonyl)-1·( 4-methylphenylsulfonyl)-2,3,4,S­

tetrabydro-1H·[1,4]benzodiazepine-3-carboxylate. 

Reference Example 202 

Methyl 1-Methanesulfonyl-4-( 4-hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro-lH­

[l,4]benzodiazepinef-3-carboxylate 

30 Reference Example 203 

Methyl 4-( 4-Hydroxybenzenesulfonyl}-1-(3-pyridinylcarbonyl} 2,3,4,5-

tetrahydro-tH-[l,4]benzodiazepine-3-carboxylate 
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Reference Example 204 

Methyl 4-(4-Hydroxybenzenesulfonyl) .. t-( 4-pyridinylcarbonyl-.2,3,4,5-

tetrahydro-1B-[1,4]benzodiazepine-3-carboxylate 

Reference Example 205 

Methyl 1..( 4-Biphenylcarbonl)-4-(4-hydroxybenzenesulf onyl)-2,3,4,5-

tetrahydro-1H·[1,4]benzodiazepine-3·carboxylate 

Reference Example .206 

Methyl 4-(4-Bydroxybenzenesulfonyl)-1-(propane-1-snlfonyl)-2,3,4,5-

tetrahydro· 1H·[1,4]benzodiazepine-3-carboxylate 

Reference Example 207 

Methyl 1-(f t,r-Biphenyl]·2-carbonyl)-4-( 4-hydroxybenzene-sulfonyl)-

2,3,4,S-tetrahydro-1H-[1,4]benzodiazeplne-3-carboxylate 

Reference Example 208 

Methyl 1..(3-Fluorobenzoyl)-4·( 4-hydrox:ybenzenesulfonyl)-2,3,4,5-

tetrahydro-tB-[1,4)benzodiazepine-3-carboxylate 

Reference Example l09 

Methyl 4-( 4-Hydroxybenzenesulfonyl)-1-(2-methyl-5-0uorobenzoyl)-

2,3,4,S-tetrahydro-til-[t,4]benzodiazepine-3-carboxylate 

Reference Example 210 

Methyl 4-(4-Bydroxybenzenesulfonyl)-1-(.2-metbyl-3-0uorobenzoyl)-

2,3,4,S-tetrahydro-tH-[1,4]benzodiazepine-3-carboxylate 

Reference Example 211 

Methyl 4-(4-Hydroxybenzenesulfonyl}· 1-(3-phenylpropionyl)·2,3,4,5-

tetrahydro-1H·[1,4]benzodiazepine-3-carboxylate 
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· Reference Example 212 

Methyl 4-(4-HydrC>xybenzenesulfonyl)· l-(2-tritluoromethyl-benzoyl)­

.2,3,4,5-tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate 

Reference Example 213 

Methyl 1·(2-Chloro-6-triftuoromethylbenzoyl)-4·( 4-

hydroxybenzenesulfonyl)~2,3,4,S-tetrahydro-1H-[1,4]benzodiazepine-3-

carboxylate 

Reference Example 214 

Methyl 1-( 4-Fluoro-2-tritluoromethylbenzoyl)-4-( 4~hydroxybenzenesulfonyl)· 

2,3,4,S..tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 215 

Methyl· t-(2-Fluoro-6-triftuoromethybenzoyl)-4-( 4-

hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro-tH-[1,4]benzodiazepine-3-

carboxylate 

Reference Example 216 

Methyl 4-( 4-Hydroxybemenesulfonyl)-1-(2 methylbenzoyl)-2,3,4,5-

tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate 

Reference Example 217 

Methyl 4-( 4-Hydroxybenzenesulfonyl)·l-(2-methyl-6-chlorobenzoyl)· 

.2,3,4,5-tetrahydro-tH-[1,4]benzodiazepine-3-carboxylate 

Reference Example 218 

Methyl 1-(2,4-Dimethylbenzoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-

tetrahydro-1H-[l,4]benzodiazepine-3-carboxylate 
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Reference Example 219 

Methyl 1-(:2,5-Dimethylbenzoyl}-4-( 4-hydroxybenzenesulfonyl)-2,3,4,5-

ietrabydro-1H-[t,4]benzodiazepine-3-carbo:xylate 

Reference Example 210 

Methyl 1-(2-Chloro-4-0uorobenzoyl)-4-(4-hydroxybenzenesulfonyl)-

2,3,4,S-tetrahydro-tH-[t,4Jbenzodiazepine-3-carboxylate 

Reference Example 221 

Methyl 1-(2-Chlorobenzoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,S­

tetrahydro-tH-[1,4]benzodiazepine-3-carboxylate 

Reference Example 222 

Methyl 1-(2-Fluorobenzoyl)-4-( 4-hydro:xybenzenesulfonyl)-2,3,4,5· 

tetrabydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 223 

Methyl 1·(2-Chloro-6-ftuorobenzoyl)-4-{ 4-hydroxybenzene-sulfonyl)-

2,3,4,5-tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate 

Reference Example 224 

Methyl 1-(2,3-Diftuorobenzoyl)-4-( 4-hydroxybenzenesulfonyl)-2,3,4,5-

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 225 

Methyl t-(2,4-DJcfilorobenzoyl)-4-( 4-hydroxybenzenesulfonyl)-2,3,4,S­

tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate 

Reference Example 226 

Methyl t-(2,3-Dicblorobelizoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4>5-

tetrahydro-1H-[1,4]benZodiazepine·3-carboxylate 
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~erence Example 227 

Methyl-1-(2,S-Dichlorobenzoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,S­

tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate 

~eference Example 228 

Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(.2-methylthiobenzoyl)-2,3,4,5-

tetrahydro-tH-[l,4]benzodiazepine-3-carboxylate 

Jleference Example 229 

Methyl 4-(4-Hydroxyb~esulfonyl)-1-(3-methyl-2-thienylcarbonyl)· 

2,3,4,S•tetrahydm-1H-[1,4]benzodiazepine-3-carboxylate 

~~ference Example 230 

;Methyl 4-(4-Hydroxybenzenesulfonyl)-1-( 4-methyl-2-thienylcarbonyl)-

2,3,4,5- tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

lleference Example 231 

Methyl 1-(3-Chloro-.2-thj~nylcarbonyl)·4·( hydro:xybenzenesulfonyl)-, . '• 

2,3,4,S- tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 232 

Methyl 1-(2-Furanylcar~onyl)-4-(4·hydroxybenzenesulfonyl)·2,3,4,S­

tetrahydro·1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 233 

Methyl 4-( 4-Hydroxybenzenesulfonyl)-1-(3-methyl-2-furanylcarbonyl)-

2,3,4,S- tetrahydro-1H-[-1,4]benzodiazepine-3-carboxylate 

Reference Example 234 

30 Methyl 4-( 4-Hydroxybenzenesulfonyl)-1-( 4-methyl-2-furanylcarbonyl)-

2,3,4,5- tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 
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R~rerence Example 235 

··Methyl 1-(5-Chloro~2-furanylcarbonyl)·4-(4-hydroxybenzenesulfonyl)­

·2,3,4,5- tetrahydro-1H-[1,4]benzodiazeptne-3-carboxylate 

5 Reference Example .236 

Methyt l-(5-Chloro-.2-thienykarbonyl)-4-(4-hydroxybenzenesulfonyl). 

2,3,4,S-tetrahydrtl-tB-[1,4]benzodeiazepine-3-carboxylate 

Reference Example 237 

10 Methyl 1- Propionyl-4·( 4-hydroxybenzenesulfonyl)-.2,3,4,S-tetrahydro-

15 

20 

25 

30 

tH-[1,4]benzodeiazepine-3-carboxylate 

Reference Example 238 

Methyl 1-Hexanoyl-4-(4-hydroxybenzenesulfonyl)·2,3,4,5-tetrahydro-1H­

[1,4]benzodiazepine-3-carboxylate 

Reference Example .239 

Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(3-tbienylcarhonyl)-2,3,4,S­

tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate 

Reference Example .240 

Methyl t-(3-Furanylcarbonyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-

tetrahydro-1H-[l,4]benzod.lazepine-3-carboxylate 

Reference Example 241 

Methyl 1·(Acetylaminoacetyl)·4·( 4-hydroxybenzenesulfonyl)-2,3,4,S­

tetrahydro-tH-[1,4]benzodiazepine-3·carboxylate 

Reference Example 242 

Methyl 1-(N,N Dimethylaminoacetyl)-4·( 4-hydroxybenzenesulfonyl)· 

2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 
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R~erence Example 243 

Methyl t-(Cydopropylcarbonyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-

tetrahydro-tH-[t,4]benzodiazepine 

~ference Example 244 

Methyl 4-( 4-Hydroxyb~nzenesulfonyl)· 1-(triftuoroacetyl) -2,3,4,5-

tetrahyclro-tH-[1,4]benzodiazepine 

Reference Example 245 

10 Methyl 1-Acetyl-4-(4-but-2-yny~oxybenzenesulfonyl)-2;3,4,S-tetrahydro-1H-

[1,4]benzene.<Hazepine-3-carboxylate 

To a stirred solution of 3.73 g (14.22 mmoJ) of triphenylphosphine in 80 ml of 

toluene-tetrahydrofuran (3:1) was added 1.06 ml (14.22 mmol) of 2-butyn-1-ol and 

5.0 g (12.36 mmol) of methyl J-acetyl-4-(4-hydroxybenzenesulfonyl)-2.3,4,5-

15 tetrahydro-1H-[l,4]benzodiazepine-3-carboxylatc. To this solution under nitrogen 

wa.c; added slowly dropwise 2.24 ml (14.22 mmol) of diethyl azodicarboxylate. The 

mix.Lure was stirred at room temperature overnight and concentrated to dryness under 

vacuum. To the residue was adde~ ethyl acetate and HiO and the solid filtered off. 

The filtrate was concentrated under vacuum alid extracted with CH2C1z. The extract 

20 was washed with brine, dried CN3iS04) and concentrated to dryness under vacuum. 

25 

The residue was triturated with ethy acetate-hexane to give 6.5 of solid. This solid 

was chromatographed on silica gel with ethyl acetate-hexane(l:l) as solvent to give 

3.9 g of white solid; Mass Spectrum (ES) 4.57.5 (M+H); Anal. Calc'd for 

C23H2AN20 6S: C, 60.5; H, 5.3; N, 6. L Found: C, 60.2; H, 5.2; N, 6.2. 

Reference Example 246 

Methyl t-Benzoyl-4-( 4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H­

[1,4]benzodiazepine-3-carboxylate 

To a stirred solution of 1.26 g (4.82 mmoJ) of triphenylphosphine in 15 ml of 

30 toluene-tetrahydrofuran (4:1) under nitrogen was added 360 uL (4.82 mmol) of 2-

butyn-1-ol and 1.5 g of (3.22 mmol)of methyl 1- benzoyl-4-(4-bydroxybenzene­

sulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate. To the stirred 
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mixture was added slowly 759 uL of diethyl azodicarboxylate and the reddish clear 

solution stirred overnight at room temperature. The solvent" was removed under 

vacuum and Cff,Clz ·added. The ~Cl2 was washed with H:P and brine, dried 

(N~S04) and the soJvent removed. The residue was chromatographed on silica gel 

5 with hexane-ethyl acetate (1:1) to give 1.65 g of white solid; Mass Spectrum (ES) 519 

(M+H); Anal Calc'd forC28H2,N20,S: C. 64.9; H. 5:1; N, 5.4. Found: C,60.5; H. 5.2; 

N,6.9. 

Reference Example 247 

10 Methyl 4-( 4-But-2-ynylbenzenesulfonyl)-1·(2-thienylcarbonyl)-2,3,4,5-

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

To a stirred mixture of 0.475g (l.8lmmol) of triphenylphosphine. 134.8 uL 

(1.84 mmol) of 2-butyn-1-ol and 0.74 g of methyl 4-(4-hydroxysbenzenesulfonyl)-1-

(2-thienylcarbonyl)-2,3,4,5-tctrahydro-lHL 1.4]benzodiazepine-3-carnboxylate in 7 ml 

15 of toluene and 2 ml of tetrahydrofuran was added slowly 285 uL (1.81 mmol) of 

diethyl azodicarboxylate. .The mixture was stirred overnight at room temperature and 

to the mixture was added 0.475 g of triphenylphosphine. 125 uL of 2-butyn-1-ol and 

0.285 of diethyl azodicarboxylate. The mixture was stirred for 2.5 hrs. at room 

temperature and the solvenl removed. To the residue was added CH2Cl2 and the 

20 mixture washed with H:P and brine. The CH2Clz layer was dried (N~S04) and the 

solvent removed to give 2.0 g of a yellow oil. Chromatography on silica gel with 

hexane-ethyl acetate (1.1) gave 1.0 g of off-white foam; Mass Spectrum (ES) 525.6 . 

(M+H); Anal. Calc'd for ~N206S2: C,59.5; H, 4.6; N. 5.3. Found: C. 56.l, H. 

4.9; N, 7.3) 

25 Utilizing the method described in Reference Examples 245-247, the following 

30 

methyl 1-substituted-4-{ 4-but-2-ynyloxybenzenesulfonyl}-2,3.4,5-tetrahydro-IH­

[ l ,4]benzodiazepine-3-carboxylate and methyl r-substituted-4-(4-[4-substituted-but-

2-yny1oxy]benzenesulfony1)-2,3,4~5-tetrahydro-1H-[l,4)benzodiazepine-3-

carboxylates can be prepared. 
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Ref~rence Example 248 

Methyl t-Butoxyacetyl-4-(4-but-2-ynyloxybenzenesolfony1)·2,3,4,5-tetrahydro-

1H·[l,4]benzodiazepine-3·carboxylate 

5 Reference Example 249 

Methyl 4·( 4-But-2-ynyloxybenzenesulfonyl)· 1·( 4-methylphenylsulfonyl)-2,3,4,5· 

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 250 

10 Methyl l·Methansulfonyl-4-(4-but-2-ynyloxy benzenesulfonyl)-2,3,4,S-

15 

20 

tetrabydro-1H-[1,4]benzodiazepine-3-carboxylate . 

Reference Example 251 

Methyl 1-Benzoyl-4-(4-[ 4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-

tetrahydro-lH-[1,4)benzodiazepine-3-carboxylate 

· Reference Example 252 

Methyl 1-Acetyl-4-(~[ 4-methoxybut-2-ynyloxy]benzenesulfony1)·2,3,4,5-

tetrahydro·lH-[1,4]benzodiazepine-3·carboxylate 

Reference Example 253 

Methyl 4-[ 4-But-2-ynyloxy] benzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,S­

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

25 Reference Example 254 

Methyl 4-(4-Pent-2-ynyloxybenzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 255 

30 Methyl 4-( 4-[ 4-Methoxybut-2-ynyloxy ]benzenesulfonyl)-1-(2-thienylcarbonyl)-

2,3,4,S-tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate 
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Reference Example 256 

Methyl 4-( 4-But-2-ynyloxybenzenesulfonyl}~ t-(4-pyridinylcarbonyl)-2,3,4,S­

tetrahydro-1H·[l,4]benzodiazepine-3-carboxylate 

S Reference Example 257 

Methyt t-( 4-Biphenylcarbonyl)-4-( 4-but-2-ynyloxybenzenesulfonyl)·2,3,4,S­

tetrahydro~ 1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 258 

10 Methyl 4-(4-[ 4-Methoxybut-2-ynyloxy]benzene5ulfonyl)·l-(propane-1-sulfonyl). 

2,3,4,S-tetrahydro-tB-[1,4]benzodiazepine-3·carboxylate 

Reference Example 259 

Methyl 1-([1,1'·BiphenylJ-2-carbonyl)-4-(4-(4-methoxybut-2-ynyloxy] 

15 benzenesulfonyl)-2,3,4,5-..tetrabydro-lH-[l,4]benzodiazepine-3-carboxylate 

20 

Reference Example 260 

Methyl 1·(3-Fluorobenzoyl)·4·( 4-pent-2-ynylo:xybenzenesulfonyl)-2,3,4,S­

tetrahydro-1H-[t,4]benzodiazepine-3-carboxylate 

Reference Example 261 

Methyl 4-(4·[ 4-Ethoxybut-2-ynyloxy]benzenesulfonyl)-1·(2 methyl-3-

fluorobenzoyl) -2,3,4,S-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

25 Reference Example 262 

Methyl 4-( 4·[ 4-Dimethylaminobu~2-ynyloxy]benzenesulfony1) -1-(2 metbyl-3-

fluorobenzoyl) -2,3,4,S-tetrahydro-1H-(1,4]benzodiazepine-3-carboxylate 

Referellee Example 263 

30 Methyl 4-( 4-But-2-ynyloxybenz~esuflony )-1-{2-trlflouromethylbenzoyl)-2,3,4,5-

tetrahydro-1B-[1,4jbenzodiazepine-3-carboxylate 
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Reference Example 264 

Methyl 1·(2-Chloro-6-triftuo"8ethylbenzoyl)·4-( 4-pent-2-ynyloxybenzene­

sulfonyl)-2,3;4,5-tetrabydro-lH-[1,4]ben.Uazepine-3-carboxylate 

Reference Example 265 

Methyl t-(4-Fluoro--2-trifluoromethylbenzoyl)·4;.( 4-[ 4-methoxybut-2- ynyloxy]­

benzenesulfonyl)·2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3·carboxylate 

Refe~.-ce Example 266 

10 Methyl 1-(2-Fluoro-6- triftilo~thylbenzoyl)-4-(4-pent-l ynyloxybenzene-

15 

20 

sulfonyl)-2,3,4,5-tetrahyd.n>.-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 267 

Methyl 4-( 4-But -.2-ynyloxybenzenesulfonyl)-1-(.2 methyl-6-chlorobenzoyl)· 

2,3,4,5-tetrahydro-1H-(l,4Jbenzodiazepine-3-carboxylate 

Refe~ce Example 268 

Methyl 1-(2,4-Dimethylbenzoyl)-4-(4-[ 4-methoxybut-2-ynyloxy]benzenesulfonyl) 

-2,3,4,5-tetrahydro-1H·[l,4]benzodiazepine-3-carboxylate 

Refere~ Example 269 

Methyl 1-(2,5-Dimethylbenzoyl)-4-( 4-[ 4-methoxybut-2-ynyloxy]benzene­

sulfonyl)-2,3,4,5-tetrahydro·1H-[1,4]benzodiazepine-3-carboxylate 

25 Reference Example 270 

Methyl 1-(2-Chloro-4-flurobenzoyl)-4-( 4-[ 4-methoxybut-2-ynyloxy]benzene­

sulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 271 

30 Methyl 1-(2-Chlorobenzoyl)-4-( 4-[ 4-methoxybut-1-ynyloxy Jbenzenesulfonyl)· 

2,3,4,5-tetrahydro-1H-[~,4]benzodiazepine-3-carboxylate 
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Reference Example 272 

Methyl 1-(2-Chlorobenzoyl)-~( 4-pent-2-ynyloxybenzenesulfonyl)·2,3,4,5· 

tetrahydro·1H-[1,4Jbenzodlazepine-3-carboxylate 

Reference Example 273 

·Methyl 1-(2-Fluorobenzoyl)-4-( 4-[ 4-methoxybut-2-ynyloxy]benzenesulfonyl)-

2,3,4,S-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 274 

10 Methy'l l-(2-Chloro-6-0uorobenzoyl)-4-( 4-[4-methoxybut-2-ynyloxy] 

benzenesulfOnyl)-2,3,4,5-tetrabydro-1H-[1,4)benzodiazepine-3-carboxylate 

Reference Ex.ample 275 

Methyl 1-(2,3-Ditluorobenzoyl)-4-(4-[ 4-methoxybut-2- ynyloxy ]· 

15 benzenesulfonyl)-2,3,4,5-tetrahydro-1H-[l,4]benzodiazepine-3-carboxylate 

20 

25 

Reference Example 176 

Methyl 1-(2,4-Dicblorobenzoyl)-4-( 4-[ 4-methoxybut-2-ynyloxy]benzenesulfonyl)-

2,3,4,S-tetrahydro-1H-[1,4)benzodiazepine-3-carboxylate 

Reference Example 277 

Methyl 1·(2,4-Dichlorobenzoyl)-4-( 4-pent-2- ynyloxybenzenesulfonyl)-2,3,4,S­

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 278 

Methyl 1-(2,3-Dichlorobenzoyl)-4-( 4-[ 4-methoxybut-Z-ynxloxy]benzenesulfonyl)-

2,3,4,S-tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate 

Reference Example 279 

30 Methyl J.;(2,5-Dichlorobenzoyl)-4-( 4-[ 4-hydroxybut-2-ynyloxy]-benzene-

sulfonyl)-2,3,4,S-tetrahydro-tH-(1,4]benzodiazepine-3-carboxylate 



W000/44730 PCT/US00/01991 

s 

-104-

Reference Example 280 

Methyl 1-(Benzoyl)-4-( 4-pent-2-ynyloxybenzenesulfonyl)-2,3,4,S-tetrahydro-lH­

[1,4]benzodiazepine-3-carJJoxylate 

Reference Example ~1 

Methyl 4-( 4-But-2-ynyloxybenzenesulfony)-1-(2-methylthiobenzoyl)-2,3,4,S­

tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate 

Reference Example 282 

10 Methyl 4-( 4-But-2-ynyloxyben~nesulfony)-t-(3-methyl-2-thienylcarbonyl)-

2,3,4,S•tetrahydro-1~-~1,4]benzodiazepine-3-carboxylate 

Refer~nce Example 283 

Methyl 4-( 4-[ 4-Hydroxybut ~2-ynyloxy]benzenesulfonyl)-1-(4 methyl-2-

15 thienylcarbonyl)-2,3,4,~- te~ydro-1H-[1,-4]benzodiazepine-3-carboxylate 

20 

. Reference Example 284 . . ~. . . 

Methyl 1-(3-Chloro-2-thienylcarbpnyl}-4-( 4-[ 4-dimethylaminobut 2-ynyloxy]-. . . .• . . . . 

benzenesulfonyl)-2,3,4,S- tetr8"ydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 285 

Methyl 1-(2-Furanylcarbonyl)-4-( 4-( 4-methylaminobut-2-ynyloxy ]benzene­

sulfonyl)-2,3,4,S· tetrahyd~_.1H-[1,4]benzodiazepine-3-carboxylate 

25 Reference Example 286 

30 

Methyl 4-( 4-But-2-ynyloxybenze~esulfonyl}-l-(3-methyl-2-furanylcarbonyl}-

2,3,4,S-tetrahydro-tH~[t,4]benzodiazepine-3-carboxylate 

Reference Example 287 

Methyl 4-( 4-[ 4-But-2-ynyloxybenzenesulfonyl}-1-(-4-methyl-2-furanylcarbonyl}-

2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 288 

Methyl 1-(5-Chloro-2-furanylcarbonyl}-4-( 4-( 4-ethoxybut-2-ynyloxy] 

benzenesulfonyl}-2,3,4,5-tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate 
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Reference Example 289 

Methyl 1-(S-Chloro-:2-thienylcarbonyl)-4-(4-[ 4-hydroxybut-2-ynyloxy] 

benzenesulfonyl)-2,3,4,S-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 290 

Methyl 1-PropJonyl-4-(4-[4-hydroxybut-2-ynyloxy ]benzenesulfonyl)-2,3,4,S­

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 291 

Methyl 1-Hexanoyl-4-( 4-[ 4-metboxybut-2-ynyloxy ]benzenesulfonyl)-l,3,4,5-
; 

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 292 

15 Methyl 4-(4-But-:2-ynyloxybenzenesulfonyl) -1-(propionyl)-l,3,4,S-tetrahydro-

20 

25 

tH-(1,4]benzodiazepine-3-carboxylate 

Reference Example 293 

Methyl 4·( 4-But-l-ynyloxybenzenesulfonyl)-1-(3-thienylcarbonyl)-l,3,4,5-

tetrahydro -1H-[1,4]benzodiazepine-3-carboxylate 

Reference Example 294 

Methyl 4-( 4-But-2-ynyl~xybenzenesulfonyl)-l-(3-furanycarbonyl)-2,3,4,S­

tetrahydro-1B-[1,4]benzodiazepine-3-carboxylate 

Reference Example 295 

Methyl 1-(Etho:xyacetyl)-4-( 4-[ 4-methoxybut-2-ynyloxy ]benzenesulfonyl) -

.2,3,4,S-tetrahydro - 1H·U,4Jbenzodiazepine-3-carboxylate 

30 Reference Example 296 

Methyl 1-(Acetylaminoacetyl)-4-( 4-but-2-ynyloxybenzenesulfonyl)-2,3t4,S­

tetrahydro-1H-[1,4]benzodiazepine .. J-carboxylate 
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Reference Example 297 

Methyl 1-(N,N-Dimethylaminoacety)-4-(4-[ 4-methoxybut-2-ynyloxy] 

benzenesulfonyl)~2,3,4,5-tetrahydro-1H-[l,4]benzodiazepine-3-carboxylate 

5 Reference Example 298 

Methyl 1-(Cyclopropylcarbonyl)-4-( 4·[ 4-methxybut-2-ynyloxy]benzenesulfonyl 

)·l,3,4,5-tetrahydro-1H.;.[t,4]benzodiazepine-3·carboxylate 

Refere_.ce Example 299 

10 Methyl 1-(Cyclobntylcarbonyl}-4-(4-but-2-ynyloxybenzeneulfonyl) -2,3,4,5-

tetrahydro-tH-[1,~]l>e)]Z<Jdjazepine-3•carboxylate . 

llefe~i,i~ Example 300 

Methyl 4-( 4-But-~ynyloxybe,D.ze'1esulfonyl)-1-(triftouroacety)-l,3,4,S-
. . 

15 tetr&hydro-tH-[1,~]~eJ.lz~azepine-3-carboxylate 

Reference Example 301 

Sodium 4-But.;.2.:.ynyloxybenzenesulfonate 

To a solution of 52.35g (0.225 mol) -of 4-hydroxybenzenesulfonate sodium 

20 salt in lL of isopropanol and 225 mL of a 1.0N solution of sodium hydroxide was 

added 59.96g (0.45 mol) of 1-bromo..,2-butyne. The resulting mixture was heated to 
. . . 

700 for 1 Sh and then the isopropan~l was removed by evaporation in vacuo. The 

resulting White precipitate WaS COU~ by filtration, Washed with isopropanol and 

ether and dried under vacuum to give 56.0g (100%) of 4-but-2-ynyloxybenzene-

25 sulf onic acid sodium salt as a whi~e solid. 

~efer~~ ~ample 302 

4-But-2-ynyloxyl)enzenesulfonyl chloride 

To a 0° solution of 43.8 mL (0.087 mol) of oxalyl chloride in 29 mL of 

30 dichloromethane was dropwise addecl 6.77 mL (0.087 mol) of DMF followed by 

7.24g (0:029 mol) of 4-but-2-ynyloxybenzenesulfonic acid sodium salt .. The reaction 

mixture was stirred for 10 minutes at 0° then let warm to room temperature and 

stirred for 2 days. The reaction was then poured into ice and extracted with 1 SO mL 
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of hexanes. The organics were washed with water and brine, dried over Na2S04, 

filtered and concentrated in vacuo to provide 6.23g (88%) of the sulfonyl chloride as 

a yellow solid; m.p. 63-65°C.; Mass Spec (EI) 243.9 (M•). 

Reference Example 303 

But-l-ynyloxybenzene 

To a solution of 6.14g (0.023 mol) of triphenylphosphine dissolved in 100 mL 

of benzene and 4-0 mL of TIIF was added l.64g (0.023 mol) of 2-butyn-1-ol. After 

five minutes 2.00g (0.021 mol) of phenol, dissolved in 10 mL of TIIF. was added to 

10 the reaction followed by 3.69 mL (0.023 mol) of diethyl azodicarboxylate. The 

15 

resulting reaction mixture was stirred for l 8h at room temperaiure and then 

concentrated in vacuo. The residue was chromatographed on silica gel eluting with 

ethyl acetate/hexanes (1:10) to provide 2.18g (70%) of the desired butynyJ ether as a 

clear Jiquid;Mass Spec (Electrospray) 146.0 (MH+) 

Reference Example 304 

4-But-2-ynyloxybenzenesulfonyl chloride 

To a solution of 0.146g (1.0 mmol) of but-2-ynyloxybenzene in 0.3 mL of 

dichloromethane in an acetone/ice bath under N1 was dropwise added a solution of 

20 0.073 mL (1.1 mmol) of chlorosulfonic acid in 0.3 mL of dichloromethane. After the 

addition was complete. the ice bath was removed and the reaction was stirred at room 

temperature for 2h. To the reaction was then dropwise added 0.113 mL (1.3 mmol) 

of oxalyl chloride, followed by 0.015 mL DMF. The reaction was heated to reflux for 

2h and then diluted with hexane and poured into ice water. The organic layer was 

25 washed with brine, dried over sodium sulfatet and concentrated in vacuo to provide 

0.130mg (53%) of the desired product as a light brown solid. 

The present invention may be embodied in other specific forms without 

departing from the spirit or essential attributes thereof and, accordingly, reference 

30 should be made to the appended claims, rather than to the foregoing specification, as 

indicating the scope of the invention. 
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Example t 

1-Acetyl-4-(4~but-2-ynyloxl>enz,enesulfonyl)-2,3,4,S-tetrahydro-1H-
5 [1,4]benz0diazepin&.3~ carboxylic aci~ hydroxyamide 

To a mixture of 6.0 g(l3.14 mmol) of methyl 1-acetyl-4-(4-but-2-ynyloxy­

benzene-sulfonyl)-2,3,4,5-tetrahydo-lH-[ l ,4]benzodiazepine-3-carboxylate in 66 ml 

oftecrahydrofuran was added 17.1 (17.1 mmol) of IN KOH. The mixture was stored 

10 at room temperature for 3 hours and concentrated to dryness. Toluene was added 

several times and the solvent removed under vacuum· after each addition. The residue 

was dried under vacuum at 75°C for 2 days to give 6.5 g of the po~ium salt of 

l-acetyl-4-( 4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-IH-[ 1,4]benzo­

diaz.epine-3-carboxylic acid; Anal.Cal'd for CAN60 6SK: C, 55.0; H, 4; N, 5.8. 

15 Found C; 52.0, H. 4.5; N; 5.6. 

The preceding potassium salt . was converted to the 3-carboxylic acid, 

hydroxyamide in lhe following manner: To a stirred and chilled (0°)solution of 26.1 

ml (52.36 mmol) of oxalyl (2.0M solution in C~Cli) in 80 ml of C~ClJ was added 

slowly 4.05 ml (52.36 mmol) of N;N-dimethylformamide. To this viscous mixture 

20 was added a solution of the preceding 3-carboxylic acid potassium salt in 30 ml of 

N,N-dimethylfonnamide and the mixtUCC. was stirred at room temperature for 1.5 hr 

and chilled (0°) (solution A). A solution of 11.89 ml (0.194 ml) of hydroxylamine 

(50% in "20) in 60mlof tetra'1.ydrofliran was cooled in an ice bath (solution B). To 

the cold solution B was added slowly the solution A and the mixture allowed to 

25 warm to room temperature and was stirred overnight. The mixture was diluted with 

200 ml of Cff:iC~ and washed with l 00 ml of H:P· The organic layer was separated 

and the aqueous layer was extracted with CH2Cl2. The organic layer and extract were 

combined, and the solvent removed Qnder vacuum. The residue was diluted with 300 

ml of ethyl acetate and the solution washed with 20 ml each of H20, 2N citric acid, 

30 H:P and with 120 ml of NaHCO, (~times) and 120 ml of brine. The solution was 

dried (NC1.zS04) and the solvent removed under vacuum to give a foam. 

Crystallization from ethyl acetate gave 2.5 g of white crystals, mp 167-169°C; Anal 

Calc'd for C2H23
N

3
0

6
S: C, 57.8; H, 5.1; N, 9.2. Found: C, 57.5; H, 5.2; N, 8.9. 
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Example2 

4·(4-But-2-ynyl0xybenzenesulfonyl)·l·(2-thienylcarbonyl)-2,3,4,5-tetrahydro-
5 1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

To a mixture of 0.87 g (l.66 mmol) of methyl 4-(4-but-2-ynyloxy­

benzenesulfonyl)-2,3,4.5-tetrahydro-1H-[1.4Jbenzodiazepine-3-carboxylate in 4 ml or 

tetrahydrofuran was added 2.2ml (2.2 mmol) of lN KOH. The solution was stirred 

10 at room temperature for 2.5 hrs. and then concentrated to dryness. Toluene was 

added repeatedly and the solvent removed after each addition. The residue was dried 

at 75°C for 60 hrs to give 0.99 of a foam; AnaJ Calc'd for CAN296S1K: c. 54.7; 

H. 3.9; N, 5.1. Found: C, 47.8; H, 4.4;N, 6.0. 

To a chilled (0°) solution of 2.66 ml{S.3 mmol) of oxalyl chloride (2.0M 

15 solution in CH2Cl2 ) in 8 ml of C8zCI2 was added slowly 412 µL of N,N­

dimcthylformamide. To this solution was added a solution of 0.73g (1.33 mmol) of 

the preceding potassium salt in 3 ml of N.N-dimethylformamide (solution A). A 

solution of 1.22 ml (19.95 mmol) of hydroxylamine (50% in ~0) in 6 ml of 

tetrahydrofuran was chilled to 00 (solution B). The cooled solution A was added 

20 slowly to the cooled solution B and the mixture allowed to warm to room temperature 

and stir overnight. The mixture was diluted with CH2Cl2 and H:P and the organic 

layer separated. The agueous layer was extracted with CFlzC11 and the organic layer 

and extract combined and concentrated to dryness. The residue was diluted with 

ethyl acetate and the solution washed with 2N citric acid, Hp, lN NaHCO,, brine and 

25 dried (N~SO_.). The solvent was removed to give 0.65 g of solid. The solid was 

cbromatographed on silica gel with hexane-ethyl acetate (1:1) and then 10% CH30H 

in ethyl acetate to give 0.20 g of a white foam; Mass spectrum (ES) 526.4(M+H); 

Anal Calc'd for C2~N,02S2:C, 57.1; H, 4.4; N, 8.0. Found: C, 56.9; H, 4.3; N,7.8. 
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&ample3 

1-Benzoyl-4-( 4-b~t-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-tH-[1,4]· 
be~iazep~e~3·carbo?tylic acid, hydroxyamide 

To a mixture of 1.5 g (2.89 JillI10l) of methyl 1-benzoyl-4-(4-but-2-ynyloxy­

benzenesulfonyl)-2,3,4,5-tetrahydro-IH-[1,4]benzodiazepine-3-carboxylate in 7 ml of 

tetrahydrofuran was added 3.8 ml (3.8 mmol) of IN KOH. The solution was stirred 

for 2 hours and the mixture concentrated to dryness. Toluene was added repeatedly 

10 and the solvent removed after each addition to give a solid. The solid was dried at 

75°C under vacuum to give 1.6 g. of the potassium salt of 1-benzoyl-4-(4-but-2-

ynylbenzenesulfonyl)-2,3,4,5-tetrahydro-lH-[1,4]betizodiazepine-3-carboxylic acid 

as a white foam; Mass spectrum (E~)· 505.2 (M+H): Anal Calc'd for C:nH:wN20 6SK; 

C, 61.9; H, 4.5; N, 5.4. Found: C, 5,22; H, 4.6; N, 5.9. 

15 The preceding potassium salt was cqnverted to the 3-carboxylic acid, hydroxamide in 

the following manner. To a stirred ~d chilled (0°) solution of 4.8 ml (9.6 mmol) of 

oxalyl chloride (2.0M solution in CH2CIJ in 14 ml of CH2Cl2 was added slowiy 370 

µL of N,N-dimethylformamide. ·Tc)' this mixture was added a chilled solution of the 

preceding 3-carboxylic acid potassium salt in·Sml of N,N dimethylformamide. The 

20 mixture was stirred at 0° for LS hou~ (solution A). A solution of 2.2 ml (35.9 

mmol) of hydroxylamine (50% iri "20) in 10 ml of tetrahydrofuran was cooled in an 

ice bath (0°) (solution B). To the s~rred cold solution B was added slowly the cold 

solution A. The mixture Was allowed to warm to ·· room temperature and stir 

overnight. The m~ture was diluted with ClizC~ and "20 and the organic layer 

25 separated. The organic layer was concentrated and ·the ·residue diluted with ethyl 

acetatee and washed with IM NaHC03, ,~o. brine and dried (N8:iS04). The solvent 

was removed to give 2.0g of a solid. C:hromatography on silica gel with 10% CH,OH 

in ethyl acetate gave 0.96 g of solid. The solid was dissolved in hexane-ethyl acetate 

(l: 1) and the solution filtered through diatomaceous earth and then through silica gel 

30 (500 ml wash). The product was then eluted from the silica gel with 10% CH30H in 

ethyl acetate to give a 0.593 g of white solid; Mass spectrum (ES) 520 (M+H); Anal. 

Calc'd for C21~N306S: C, 62.4; H. 4.9~ N. tU. Found: C, 61.2; H, 4.9; N, 7.9. 
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Utilizing the method described in Examples 1-3. the following 1- substitutcd-

4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]berizodiazepine-3-

carboxylic acid, hydroxyamides and 1-substituted-4-(4-[4-substituted-but-2-yny1-

oxy)benzenesulf onyl)-2.3,4,5-tetrahydro-JH-[1,4]benzodiazepine-3-carboxylic acid, 

5 hydroxyamides can be prepared. 

Example4 

1-Butoxyacetyl-4-(4-but-1-ynyloxybenzenesulfony1)·1,3,4,5-tetrahydro-1H­
[1,4]benzodiazepine-3-carboxylic add, hydroxyamide 

Examples 

10 4-(4-Bot-1-ynyloxybenzenesulfonyl)-t-(4-metbylphenylsulfonyl)·2,3,4,5-

15 

tetrahydro-1H-[1,4]benz0diazepine-3-carboxylic acid, hydroxyamide 

Example6 

4-( 4-But-2-ynylo:xybenzenesulfonyl)· l ·methaoesulfonyl-.2,3,4,5-tetrabydro-1H­
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

Example7 

1-Benzoyl-4-( 4-[4-metho:xybut-2-ynyloxy ]benzenesulfonyl)-.2,3,4,S-tetrahydro-
1H·[l,4]benzodiazepbte-3-carboxylic acid, hydroxyamide 

Example8 

t-Acetyl-4-( 4-[ 4-methoxybut-.2-ynyloxy]benzenesulfonyl)-2,3,4,5-tetrahydro-lH· 
20 [1,4]benzodia~epine-3-carboxyllc acid, hydroxyamlde 

Example9 

4-[ 4-But-2-ynyloxy ]benzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-tetrahydro· 
1H-[1,4]benzodiazepine-3-carboxylic add, bydroxyamide 

Example 10 

25 4-( 4-Pent-2-ynyloxy benzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,S­
tetrahydro· lB-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

Example 11 

4-( 4-[ 4-Methoxybut-2-ynyloxy ]benzenesulfonyl)· 1·(2-tbienylcarbonyl)-2,3,4,S­
tetrahydro-1B-[1,4]benzodiazepine-3-carbo:xylic acid, hydroxyamide 
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Ex~ple12 

4·(4-But-2-ynyloxy)>enzenesulfonyl)-1·(4-pyridinylcarbonyl)-2,3,4,S·tetrahydro-
1H-[1,4lbenzodi~epjne•3-~arboxylic ~d, hydroxyamide 

~~ple13 

5 1-( 4-Biphenylcarbonyl)-4-( 4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5·tetrabydro-

10 

1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

Example14 

4-( 4-[ 4-Metho:xybut-2-ynyloxy]be~eiies ... lfonyl)· J·(propane-1-sulfonyl)·2,3,4,5-
tetrahydro-1H-[1,4]benzocUazepine-3-carboxylic acid, hydroxyamide 

Example 15 

1-([1,1'-Biphenyl]-2-carbonyl)-4-(4·[4-~ethoxybut-2"'.ynyloxy]benzenesulfonyl}· 

2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

:Example 16 

1-(3-Fluorobenzoyl)-4-( 4-pent-2-ynyloxybenzenesulfonyl)-2,3,4,5·tetrahydro-1H· 
15 [1,4]benzodiazepine~3-carboxylic acid, hydroxyamide · 

Example17 
. . . 

4-( 4-( 4-Ethoxybut-2-ynyloxy]be~nesulfonyl)· 1-(2 methyl-3-ftuorobenzoyl) • 
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

~ample18 

20 4-( 4-[ 4-Dimethylaminobut-2-ynylo;xy]J>enzenesulfonyl) -1-(2 methyl-3-fluoro-
benzoyl) ·2,3,4,5-tetrahydro-1H-[l,4]benzodiazepine-3-carboxylic acid, 

hydroxyamide 

· Ex~ple19 

4-( 4-But-2-ynyloxybenzenesuftony)-1·(2-triftouromethylbenzoyl) -2,3,4,5-
25 tetrahydro-1H~[1,4]benzodi~pine-3-carboxylic acid, hydroxyamide 

Example 20. 

1·(2-Chloro-6-trilluormethylbe~yl)·4·(4-pent-2-ynyloxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]~nzo4iazepine-3-carboxylic acid, hydroxyamide 
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·Example21 

1-(4-Fluoro-2-trifiuorometliylbenzoyl)-4-(4-[ 4-methoxybut-2-
ynyloxy]benzeriesulfonyl)-2,3,4,5-tetrahydro-111-Il,4)benzodiazepine-3-

carboxylic acid, hydroxyamide 

Example22 

1-(2-Fluoro-6- tritluormethylbenzoyl)-4-( 4-pent-2 ynyloxybenzenesulfonyl)· 
2,3,4,5-tetrahydro-1H-(1,4]benzodiazepine-3-carboxylic acid, hydroxyamtde 

Example23 

4-( 4-But -2-ynyloxybenzenesulfonyl)-l-{2 methyl-6-chlorobenzoyl)-2,3,4,5-
10 tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic add, hydroxyamide 

Example24 

1-(2,4-Dlmethylbenzoyl)-4-(4-[4-methoxybnt-2-ynyloxy]benzenesulfonyl)-
2,3,4,5-tetrahydro-1H·[1,4]benzodiazepine-3-carboxylic add, hydroxyamide 

ExamplelS 

15 1-(l,S-Dimethylbenzoyl)-4-( 4-[ 4-methoxy but-2-ynytoxy]benzenesuJfonyl)·.2~3,4,5-

20 

tetrahydro-1H-[1,4)benzodiazepine-3-carboxylic add, bydroxyamlde 

Example26 

1·(2-Cbloro-4-flurobenzoyl)-4-(4-[ 4-methoxybut-2-ynyloxy]benzenesulfonyl)-
1,3,4,5-tetrabydro-lH-[1,4]benzodiazepine-3-carboxylic acid, bydro:xyamide 

Example27 

t-(2-Chlorobenzoyl)-4-( 4-[ 4-metboxybut-2-ynylo:xy]benzenesulfonyl)-2,3,4,5-
tetrahydro-tH-[1,4]benzodiazepine-3-carboxylic add, hydroxyamide 

Example.28 

1-(2-Chlorobenzoyl)-4-(-4-pent-2-ynyloxybentenesulfonyl)·2,3,4,S·tetrahydro-
25 1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

Example29 

1-(2-Fluorobenzoyl)-4-( 4-[ 4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-
tetrabydro-1H-[1,4]benzodiazepine-3-carboxylic add, hydroxyamide 
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~ple30 

1-(2-Cbloro-6-flu01;obenzoyl)·4-( 4-[ 4-methoxybut-2-ynyloxy]benzenesulfonyl)-
2,3,4,S-tetrahydro~ 1H-[1,4]benzodiazepine-3-carboxylic add, hydroxyamlde 

Example3t 

5 1-(2,3-Ditluorobenzoyl)-4-( 4-[ 4-me~oxybut-2- ynyloxy]benzenesulfonyl)-2,3,4,5-

10 

15 

tetrahydro-tH-[1,4]benzodiaiepine-3-carboxylic acid, hydroxyamide 

·Example 32 

1-(2,4-DJchlorobenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl) .. 2,3,4,5-
tetrahydro-lB-[1,4]benzodiazepine-3-carboxylic· add, hydroxyamide 

Example33 

1-(2,4-Dichlorobenzoyl)-4-(4-pent-2- ynyloxybenzenesulfonyl)-2,3,4,5-
tetrabydro-tB~(l,4]benzodiazepine-3-carboxylic acid, bydroxyamide 

Example34 

1-(2,3-Dichlorobenzoyl)-4-(4-[4-methoxybut-2-ynxloxy]benzenesulfonyl)-2,3,4,5-
tetrabydro-1H-[1,4]benzodiazepil1e-3~carboxylic add, hydroxyamide · 

Example35· 

1-(2,5-Dichlorobenzoyl)-4-( 4-[ 4-hydroxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-
. tetrahydro-1H-[1,4Jbenzodiazepine-3-carboxyllc acid, hydroxyamide · 

Exaniple36 

20 1-(Benzoyl)-4-( 4-pent-2-y,nyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-lH-

25 

[1,4]benzodiazepine-3-~arboxylic add, hydroxyamide 

Example37 

4-(4-But-2-ynyloxybenzenesulfony)"." 1-(2-methylthiobenmyl)-2,3,4,5-tetrahydro­
tH-[1,4]benzodiazepine-3-carboxylic acid, bydroxyamide 

·Example38 

4-(4-But-2-ynyloxybenzenesulfony)-1·(3-methyl-2-thienylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

Example39 

4-(4-[ 4-Hydroxybut -l-ynyloxy]benzenesulfonyl)-1-( 4 methyl-2-thienylcarbonyl)-
30 2,3,4,5- tetrahydro-1H·[l,4]benzodiazepine-3-carboxylic acid, hydroxyamide 



W000/44730 PCT/US00/01991 

5 

.. -115-

Example40 

1-(3-Chloro-2-tbienylcarbonyl) .. 4-( 4-[ 4-dimethylaminobut .2-
ynyloxy]benzenesulfonyl)-2,3,4,S .. tetrahydfo .. JB-[1,4]benzodiazepine-3· 

carboxyUc acid, bydroxyamide 

Example41 

1-(.2-Furanylcarbonyl).4-( 4-[ 4-metbylaminobut-.2-ynyloxy]benzenesulfonyl)-
2,3,4,5 .. tetrahydro-1H-[1,4Jbenzodiazepine-3-carboxylic acld, hydroxyamide 

Example42 

4";(4-But-.2-ynylo:xybenzenesulfonyl)-1-(3-methyJ .. 2-fnranylcarbonyl)-2,3,4,5-
10 tetrahydro-1H·[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

Example43 

4-(4-But-2-ynyloxybenzenesulfonyl)·1-(-4-methyl-2-furanylcarbonyl)-2,3,4,5-
tetrahydro .. tH-[1,4]benzodiazepine-3·carboxylic acid, hydroxyamlde 

Example44 

15 1-(S-Chloro-2-furanylcarbonyl)-4-(4-[ 4-ethoxybut-.2-ynyloxy] benzenesulfonyl)· 

20 

2,3,4,S-tetrahydro-lH-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

Example4S 

1-(5-Chloro-2-thienylcarbonyl)-4-(4-[ 4-hydroxybut-2-ynyloxy]benzenesulfonyl)-
2,3,4,S-tetrahydro-lH .. [1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

Example46 

1 .. Propionyl-4-( 4-[ 4-hydroxybut-2-ynyloxy ]benzenesulfonyl)-.2,3,4,S-tetrahydro-
1H-[1,4]benzodlazepine-3-carboxylic acid, hydroxyamide 

Example47 

t-Hexanoyl-4-(4·[4-metboxybut-.2-ynyloxy]benzenesulfonyl)-2,3,4,5-tetrahydro-
25 1H-[1,4]benzodiazepine-3-carboxylic acld, bydroxyamide 

Example48 

4-( 4-But-2-ynyJoxybenzenesulfonyl) -1-(propionyl)-.2,3,4,5-tetrahydro-tH­
[1,4]benzocliazepine-3-carboxylic acid, hydroxyamide 
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Ex•ple49 

4-(4-But-2-ynylo~ybenzenesulf~nyl}o 1-(3·thieny•carbonyl)·2,3,4,5-tetrahydro -
tH-[1,4jbenzodb1zep~ne-3;.oirboxylic add, hydroxyamide 

. .· ·~ . 

. ·Example SO 

5 4-( 4-But-2-ynyloxybenzenesulfonyl).:t-(3-furanycarbonyl)-2,3,4,S-tetrahydr~ 

10 

1H-[1,".J]benzodiazepi .. e.:3~carboxylic .. cJd, hydroxyamide 

Example St 

t-(Ethoxyacetyl)-4-( 4-( 4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-
tetrahydro • lH-[t,4Jbenzocl!azepine-3-carboxylic add, hydroxyamide 

Example52 

1-(Acetylaminoacetyl)-4-( 4-but-2-yoyloxybenzenesulfonyl) -2,3,4,5-tetrahydro­
tH-[1,4]benzodiazepi~~3-carboxylic acid, hydroxyamide 

Example53 

1-(N,N-Dimethylaminoacety)-4-( 4-l 4-methoxybut-2-ynyloxy ]benzenesulf~nyl)-
15 2,3,4,5-tetrabydro-lH-[1,4]ben~diazepine-3-carboxylic acid, bydroxyamide 

·. Exaniple 54 

1-(Cyclopropylcarbonyl)-4-( 4-[4-methoxybut-2-yoyloxy]benzenesulfonyl )· 
2,3,4,5-tetrahydro-lH-[1,4]benzodi~pine-3·carboxylic acid, hydroxyamide · 

Example SS 

20 1-(Cyclobutylcarbonyl)-4-( 4-bot-2-ynyloxybenzenesulfonyl) ·2,3,4,5-tetrahydro-

25 

lH-[1,4]benzodiazepine.·3-carboxylic acid, hydroxyamide 

ExampleS6 

4-( 4-But-2-ynyloxybenzenesulfonyl)· l-(triOouroacety)-2,3,4,5-tetrahydro-lH· 
[1,4]benzodiazepine-~-carboxylic acid, hydroxyamide 

Example57 

4-(4-But-2-ynyloxybenzene-sulfonyl)-1-methoxyacetyl-2,3,4,5-tetrahydro-lH­
[1,4]benzodiazepine-3-carboxylic add, hydroxyamide 

Example SS 

4-(4-[ 4-Methoxybut-2-ynyloxy]benzenesulfonyl)-1 ·(3-pyridioylcarbonyl)·2,3,4,S-
30 tetrahydro-1H-[1,4]beozodiazepine-3-carboxylic acid, hydroxyamide 
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Example59 

4-(4-[ 4-Hydroxybut-2-ynyloxy]be~zenesulfonyl)· 1·( 4-pyridinylcarbonyl)-2,3,4,5-
tetrahydro-10:-[1,4]benzo-diazepine-3-carboxylic acid, hydroxyamide 

·Example60 

5 1-(Ethoxyacetyl)-4-(4·[4-ethoxybut-2-ynyloxy]benzenesulfonyl)·2,3,4,S· 

10 

tetrahydro-1H-[1,4)benzodiazepine-3-carboxylic acid, hydroxyamide 

Example61 

1-(Acetylaminoacetyl)-4-( 4-[ 4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

Example62 

4-( 4-( 4-Methoxybut-2-ynyloxy]benzenesulfonyl)-1-(3-methyl-2-tbienylcarbonyl)-
2,3,4,5-tetrabydro-lH-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

Example63 

4-(4-But-2-ynyloxybenzene-sulfonyl)-l-(3-methoxypropionyJ)-2,3,4,5-tetral1ydro-
l5 1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide. · 

Example64 

4-( 4-But-2-ynyloxybenzene-sulfonyl)· 1·(2-chlorobenzoyl)-2,3,4,5-tetrahydro-1H­
[1,4)benzodiazepine-3-carboxylic acid, hydroxyamide. 

Example6S 

20 4-( 4-But-2-ynyloxybenzene-s.ulfonyl)-1·(2-fluorobenzoyl)-2,3,4,5-tetrahydro-1H-

25 

(1,4Jbenzodiazepine-3-carboxylic acid, hydroxyamide. 

Example66 

4·( 4-But-.Z..ynyloxybenzene-sulfonyl)· l·(phenoxyacetyl)·2,3,4,5-tetrahydro-1H­
[1,4Jbenzodiazepine-~earboxylic acid, hydroxyamide. 

EXample67 

4-( 4-But-2-ynyloxybenzene-sulfonyl)-1-[2-(1-pyrazolyl)phenylcarbonyl]-7-
methyl-2,3,4,5-tetrahydro-lH-[l ,4]-benzodiazepene-3-carboxylic acid, 

hydroxyamide 

Eiample68 
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4-(4-But-l-ynyloxybenze~e-sulf9nyl)-t-(5-chlon>·l-thienylcarbonyl)-2,3,4,S­
tetrahydro-1H-[1,4]benzodiazepine·3·carboxylic acid, hydroxyamide 

E.xample69 

4-(4-Blit-2-ynyloxybenzene-sulfcmyl)-1-(5-chloro-l-f~anylcarbonyl)·2,3,4,S-
S tetrahydro-1H-[1,4]benzodiaiepine-3-carboxylic add, hydroxyamide 

~ample70 

4-(4-[ 4-Metboxybut-2-ynyloxy]-be._zenesulfonyl)-1-propionyl-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic add, hydroxyamide 

~ple71 

10 4-( 4-[ 4-Methoxybut-l-ynyloxy]benzenesulfonyl)-1-(3-thienylcarbonyl)·2,3,4,S-

15 

tetrahydro-1H"'.[l,4]benzo· di~epine-3-carboxylic add, hydroxyamide 

Ex-....ple72 

1-(Aminoacetyl)·4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,S-tetrahydro-1H­
[1,4]benzodiazepioe-~carboxylic acid, hydroxyamide 

~ple73 

4-( 4-But-2-ynyloxy-benzenes.._lfo~yl)-1-(N,N-Dimethylaminoacetyl)-2,3,4,5-
tetrahydro· 1H-[1,4]benzodiazeplne-3-carboxylic add, hydroxyamide 

Exalnple 7 4 

4-( 4-But-2-ynyloxybenzenesulfonyl)~ ~ -(cycloyhexylcarbonyl)-2,3,4,5-tetrahydro-
20 lH-[1,4]-benzodi~pine'."3-carboxylic add, hydroxyamide. 

Example75 

1-Methoxyacetyl-4-( 4-( 4-methoxybut-2-ynyloxy ]benzenesulfonyl)-7-methyl-
2,3,4,S-tetrahydro-1B-[1,4]-benzo<1iazepine-3-carboxylic acid, hydro:xyamide 

~~ple76 

25 1-Benzoyl-4-( 4-but-l-ynyloxybenzen'5Ulfonyl)-7-methyl-2,3,4,5-tetrahydro-1H-
[1,4]-benzodiazepille-3~carboxylic acid, hydroxyamide 

30 

. E~ample77 

t-(Benzoyl)-4-(4-but-2-ynyloxybenzenesulfonyl)-8-chloro-2,3,4,5-tetrahydro-tH­
[1,4]benzodiazepine-3~carboxylic acid, hydroxyarnide 
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·Example78 

4-( 4-But-2-ynyloxyJ:>enzenesulfonyl}-1-(2 -foranylcarbonyl) -2,3,4,S-tetrahydro .. 
1H-[l,4]benzodiazepine-3-carboxy6c acid hydroxyamide 

To a solution of 3.0g (6.38 mmol) of methyl 1-(2 furanylcarbonyl)-4-(4-

methoxybenzenesulfonyl)-2,3.4,5-tetrahydro-lH-[l,4]benzodiazepine-3-carboxylate 

in., 15 ml of CH1C12 (cooled to 0°C) was added dropwise 12.8ml (2.8 mmol) of BBr3 

in ~Cl1 (1.0 Min CH2CI:).The mixture was stirred at room temperature for 3 days 

10 ,diluted- with ~~ and then ice was added. The organic layer was separated, 

washed with H20, brine and dried ((Na,_SOJ. The solvent was removed and the 
residue chromatographed on silica gel (flash column) with ethyl acetate-hexane (1:1) 
as solvent. The fractions containing product were combined, the solvent removed and 
the residue triturated with ethyl acetate. Chilling and filtering gave 0. 72g of methyl 1-

15 (2-furanylcarbonyl)-4-hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro- IH-[ l ,4]benzodi­

azepine-3-carboxylate as a white solid, mp 204-206°C; Anal Cal' d for <;AoN20 1S: 

C. 57.9; H. 4.2; N, 6.1. Found: C,57.2; H.4.3; N. 6.0. 

To 1.26g (4.82 mmol) of triphenylphosphine in 10 ml of toluene and 2.5 ml of 
tetrahydrofuran was added 360 uL (4.82 mmol) of 2-butyn-1-ol and l.48 g (3.2 

20 mmol)of methyl 1-(2-furanylcarbonyl)-4-( 4-hydroxybenzenesulfonyJ)-lH-[ 1,4]­

benzodiazepine-3-carboxylate. Under nitrogen was added 760 µL. (4.8 mmol) of 

diethyl azodicarboxylate and the mixture stirred for 2 days at room temperature. The 

solvent was removed under-vacuum and the residue chromatographed on silica gel 
with ethyl acetate-hexane(l:l) as solvent. The fractions containing product were 

25 combined and the solvent removed to give a solid. Trituration with ethyl acetate 
f olJowed by chilling and filtering gave 2.2g of white solid. The solid was 

recrystallized from ethyl acetate to give 1.53g of methyl 1-(2-furanylcarbonyl)-4-

( 4-but-2-ynyloxybenzenesulfonyl)-2,3.4,5-tetrahydro-lH-[ l .4]bcnzodiazcpinc-3-

carboxylate as a solid, mp 119<>-J20°C; Mass Spectrum (ES) 509.S(M+H). 
30 To l.8g (3.54 mmol) of the preceding compound in 10 ml of tetrahydrofuran 

was added 4.6 ml (4.6 mmol) of lN KOH. The mixture was stirred at room 

temperature for 2.5 hr and diluted with H20 and ethyl acetate. The aqueous layer 

was separated and acidified with l N HCJ. The mixture was extracted with ethyl 
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acetate, the extract washed with brine and dried (N8zS04). The solvent was removed 

to give l .05g of 1-(2-furanylcarbony)-4-(4-but-2- ynyloxybenzenesulfonyl)-2,3,4,5-

tetradydro-lH-[1,4] benzodiazepin~ .. 3-carboxylic acid as a white foam; Mass 

Spectrum (ES) 495.5(M+H); Anal Calc'd for C25BuN20,S: C, 60.7; H, 4.5; N, 5.7. 

5 Found: C, 57.6; H, 4.8; N, 6.6. 

To a solution of 3.4 ml (6.8 mmol) of oxalyl chloride (2.0M solution in 

~ClJ in 8 ml of C1IiCl2 (0°C) was added 527 µL·of N,N-dimethylformamide. To 

the solution was added a solution of 0.84g (1.7 mmol) of the preceding acid in 3 ml 

of N,N-dimethylformamide. The mixture was stirred at room temperature under 

10 nitrogen for 1.5 hr. (Solution A). 

In a separate flask, 1.56 ml (25.5 mmol) of hydroxylamine (50% in "20) was 

diluted with 6 ml of tetrahydrofuran and the solution chilled to 0° (Solution B). The 

Solution A was added slowly to the Solution Band the mixture stirred overnight at 

room temperature.The mixture was diluted with CH2Cl2 and the solution washed with 

15 HiO. 2N citric acid, IM NaHCO, and,, concentrated to dryness. The solid residue was 

chromatographed on silica gel (flash column) with ethyl acetate-hexane (1 : 1) as 

solvent to remove impurities. The product was eluted with 10% melhonal in ethyl 

acetate. The combined product fractions were concentrated and dilluted with ethyl 

acetate. and the solution dried (N8iS04). The solvent was removed to give a solid 

20 which was dried 20 hr at 80°C under vacuum to give 0.64g of the product 

hydroxamic acid. 

Example 79 

25 1-Cyclopropylcarbonyl-4-(4-but-~ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide 

To a solution of 4 .. 44g(l0 mmol) of methyl 1-cyclopropylcarbonyl-4-(4-

methoxybenzenefulfonyl)-2,3,4-tetrahydro-lH-[ l ,4]benzodiaxepine -3-carboxylate in 

30 25 ml of C~CJ2 chilled to 0° C wa..~ added dropwise 22 ml (22 mmo1) of BBr3 in 

CH2Cl2 (1.0 molar solution). The mixture was stirred overnight, cooled and diluted 

with ice and ~O. Dichloromcthane was· added and the organic Jayer separated and 

washed with H20, brine and dried (N~S04). The so1vent was removed under 
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vacuum to give a solid which was chromatograpfied on silica gel with the solvent 

ethyl acetate-hexane (1:1) to give 1.0 g of methyl 1-cyclopropylcarbonyl-4-(4-

hydroxybenzene-sulfonyl)-2,3,4,5-tetrahydro-lH-[l,4) benzodiazepine-3-carboxylate 

as a foam. 

5 As described for Example 57, 0.45g (1.09mmol) of the preceding compound 

and 123 µL (1.64 mmol} of 2-butyn-l-ol were coupled with 0.430g (1.64 mmol) of 

tripbenylphosphine and 2.59 µL (1.64 mol) of diethyl azodicarboxylate in 3.5 ml of 

toluene and' 1 ml of tetrahydrofuran as solvent. The product was purified · by 

chromatography on silica gel with ethyl acetate-hexane (1: 15) as solvent to give 0.60g 

10 of methyl 4-(4-but-2-ynyloxybenzenesulfonyl)-1-(cyclopropylcarbonyl)-2,.3.4.S­

tetrabydro-1H-[14]benzodiazepine-3-carboxylate as a solid. A solution of the 

preceding compound (0.57g; 1.18 mmol) in a mixture of 1.5 ml (1.53 mol) of lN 

KOH and· 3 ml of tetrahydrofuran was stirred 3 hours; concentrated and extracted 

with ethyl acetate. The aqueous residue was acidified with lN HCI and extracted 

15 with ethyl acetate. The extract was washed with brine, dried (Na2SO,) and the solvent 

removed to give 0.23g of 4-(4-but-2-ynyloxybenzenesulfonyl)-1-(cyclopropyl­

carbonyl)-2.3.4,5-tetrahydro-lH-[1.4]benzodiazepine-3-carboxylic acid as an off­

wbite solid. 

As described for Example 57, 0.20g (0.427 mmol) of the preceding 

20 compound was reacted with 855 µL (l.7 mmoJ) ofN,N-dimethylformanide (DMF) in 

3 ml of CHzCI2 and 1 ml ofDMF followed by reaction with 393µL (.6.41 mmol) of 

hydroxylamine (50% in H20) in 2 ml of tetrahydrofuran to the product was dried at 

80°C overnight to give 0.188g of a white foam; Mass Spectrum (ES) 484.5(M+H); 

Anal Calc'd forC24~N,O,S: C, 59.6; H. 5.2; N, 8.7. Found: C, 56.2; H. 5.1; N, 8.6. 

25 

Example SO 

(S-Fluoro-2-nitrophenyl) methanol 

To 5-tluoro-2-nitrobenzoic acid (0.5 g. 2.7 mmol) was added a solution of 

boranc-tetrahydrofuran complex (S inL, 1.0 M, 5 mmol) and the resulting solution 

30 was heated to 70 °C for 3 homs. The reaction was then cooled to room temperature 

and methanol was added. The mixture was concentrated and methanol was added two 
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additional times to provide 0.48 g (100%) of a white solid. mp 82-86°C. Anal Calc'd 

for C,fl.sN,O,F: C, 49.13; H, 3.52; N, 8.18. Found: C, 48.76; H, 3.56; N, 7.88. 

Example81 

5 2-(Bromomethyl)-4-0uoro-1-nitrobenzene 

To a solution of (5-Fluoro-2-nitrophenyl) methanol (0.3 g, 1.75 mmol) in 

methylene chloride (5 mLO was added triphenylphosphine (0.52 g •. 2.01 mmol) and 

carbon tetrabromide (0.66 g, 2.01 mmol). After ~ hours, the reaction was 

concentrated and chromatographed~~g 3:1 hexane:ethyl acetate as eluant to provide 
10 0.38 g (93%) of the desired product as white crystals. mp 38-41°C. Anal Calc'd for 

C7H5N30)4Br: C, 35.93; H, 2.15; N, 5.99. Found: C, 35.97; H, 2.12; N, 5.91. 

Example82 

Methyl 2-( {[ 4-(2-butynyloxy)phenyl]sulfonyl}amino)-3· hydroxypropanoate 

15 Using the procedure of re~erence example '170, glycine methyl. ester 

20 

hydrochloride was converted to ~e corresponding sulfonamide using 4-But-2-
ynyloxybenzenesulfonyl chloride to provide methyl 2-({[4-(2-butynyloxy)phenyl]­
sulfonyl }amino )-3:.. hydroxypropanoate. 

Example83 

Methyl 2-{ (5-tluoro-2-Di~benzyl)[( 4-methoxyphenyl)sulfonyl]amino }·3-

hydroxypropanoate 

To a solution was of 2-(bromomethyl)-4-fluoro-1-nitrobenzene (1.3g, 5.56 

mmol) at 0 °C was added tetrabutylammonium iodide (2.05 g, 5.56 mmol). The 
25 solution was stirred at 0 °C for 1.5 hours. In a separate flask, methyl 2-( { [ 4-(2-

butynyloxy)phenyl]sulfonyl}amino)-3- hydroxypropanoate (1.73 g, 5.05 mmol) was 

dissolved in dimethylformamide and cooled to 0 °C. Sodium hydride (0.21g, 5.56 

mmol, 60% dispersion in oil) was added and the reaction was allowed to stir at 0 °C 

for 0.5 hours at which time the solution of the bromide was added. The reaction was 

30 stirred overnight and then quenched with water. The mixture was extracted twice 

with ethyl acetate, washed with brine, dried over N11:zSO •• concentrated in vacuo and 
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chromatographed uSing 1.5 : 1 hexane:ethyl acetate· as eluant to provide 1.88 g (77%) 

of the desired product as a white solid. mp 83-88 °C. Anal Calc'd for C21H1,N20 1FS: 

C. 52.50; H, 4.41; N, 5.83. Found: c;. 52.44; H, 4.76; N, 5.56. 

5 Example84 

Methyl 2-((2-amino.5-0uorobenzyl){l 4-(2-butynyloxy)phenyl]sulfonyJ}amino)-3-

hydroxYpropanoate 

Methyl 2-{ (5-fluoro-2-nitrobenzyl)l (4-methoxyphenyl)sulfonyl]amino }-3-

hydroxypropanoate (1.0 g, 2.08 mmol) was dissolved in ethanol (18 mL). To this 

10 was added tin chloride djhydrate (2.35 g, 10.4 mmol) and the reaction_ was heated to 

70 °C for 2 hours. The reaction was then cooled to room temperature and ice water 

followed by NaHC03 was added to bring the solution to pH 8. Ethyl acetate was 

added and the suspension was filtered through celite. The organic layer was separated 

and washed with brine, dried over Na;S04 concentrated in vacuo and 

15 chromatographed using 1 : I hexane: ethyl acetate as eluant to provide 0.55 g (58%) 

of the desired product as a yellow oil. 

Example SS 

Methyl 1-acetyl-4-{[ 4-(2-butynyloxy)phenyl]sulfonyl}-7-fluoro-2,3,4,5· 

20 tetrahydro-lH-1,4-benzodiazepine-3-carboxylate 

Methyl-2-((2-amino-5-fluorobenzyl){ [ 4-(2-butynyloxy)phenyl}-sulfonyl }­

amino )-3- hydroxypropanoate (0.48 g, 1.07 mmol) was converted to the desired 

product 0.41 g. (95%) using acetyl chloride as the acylating agent by following the 

procedure outlined in reference example 181. Anal Calc'd for C23~3N:PJ'S: C, 

25 58.22; H, 4.89; N, 5.90. Found: C, 51.58; H, 4.95; N, 5.60. 

Example86 

1-AcetyJ-4-{[ 4-(2-butynyloxy)phenyl]sulfonyl}-7-fluoro-2,3,4,5-tetrahyd.ro. 1 H-

1,4-benzodiazepine-3-carboxylic acid 

30 Methyl 1-acetyl-4-{ [ 4-(2-butynyloxy)phenyl]sulfonyl }-7-fluoro-2.3.4,5- tetra-

hydro- lH-1 ,4-benzodiazepine-3-carboxylate was hydrolized to the carboxylic acid 
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utilizing the procedure from reference example 185 to provide the desired acid as an 

off white solid .. Anal Calc'd for C22H21N20 6FS: C, 57.38; H, 4.6; N, 6.08. Found: C, 

56.93; H, 4. 71; N, 5.67. 

Example87 

1-Acetyl-4-{[ 4-(2-butynyloxy)phenyl]sulfonyl}-7-ftuoro-N-hydroxy-2,3,4,S· 

tetrahydro-lH-1,4-benzodiazepine-3-carboxamide 

Using the procedure of example 3, l-acetyl-4-{[4-(2-butynyloxy)phenyl]­

sulfonyl }-7-fluoro-2,3,4,5-tetrahydro-1 H-1,4-benzodiazepine-3-carboxylic acid was 

10 converted to the hydroxamic acid 45 mg (15%). Mass Spectrum (ES) ~76.2 (M+H). 
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5 

1. A compound ofFonnula I: 

l 

10 wherein 

R is selected from hydrogen. (C1 - C3) alkyl, -CN, -OR', -SR', -CF3, 

-OCF3, Cl, F, NH2. NH(C1 - C3)alkyl, -N(R')CO(C1 - C3)alkyl, -N(R')(R'). NC>i, 

-CONH2. -SO:zNH2, -S0iN(R1(R'), -N(R1COCH20-(C1 - C3)alkyl, wherein R' is 

15 (C1 - C3) alkyl or hydrogen; 

R4 is (C1 - C6) alkyl-0- containing one triple bond, 
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-0-CH // 1-Ri z-;r ~\) 

N'-/ ' . 0 

wherein R" is hydrogen , -CH20FI , (C1-C6)alkyl , (Ci-C6)alkyJ-O-CHr, 

. (CrC6)alkyl-S-CHr , (CrC6)allcy,'.'NH-CHr, [(C1-C3)alkyJh-NCHr, 

· (C1-C6)cycloalkyl-O-CHr, · [(CrC3)a1kylb-N-(CH2)24NHCHr , 

-CH2-0-o , 

Ri and R2 are each, independently, hy4rogen or CH3; 

R3 is (C1 - Cg)alkyl, NH2CH2CO-, (C1 - C6)alkylNHCH2CO-, HO(CHi)mCO-, 

HCO-, AryJ(CHi)8CO-, Heteroaryl(CHi}0CO-, (C1 - C3)alkyl-0-(CHiJnCO-, 
. . 

5 (C) - C3)alkylCO-, (C1 - C3)alkylCO-Nf.[CH2CO-, (C3 - C7)cycloalkylCO-, 

10 

(C1 - C3)alkyISC>i-. Aryl(CHi}8 S02-. tJ.eteroaryl(CH2)8 SOz-, (C1 - C3)alkyl-O­

(CH2)m-S02-. (C1 - C3)alkyl-O-(CHi)m, (C1 - C3)alkyl-O-(C1 - C3)alkyl-O-(C1 -

C3)alkyl, HO-(C1 - C3)alkyl-O-(C1 - C3)alkyl, Aryl-O-CH2CO-, Heteroaryl-O­

CH2CO-, ArylCH=CHCO-, HeteroarylCH=CHCO-, (C1 - C3)alkylCH=CHCO-, 
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Aryl(C1 - C3)alky1. Heteroaryl{CrC3)aJkyl~ ArylCH=CHCHz-. 

HeteroarylCH=CHCH2-. {C1 - C6)alkylCH=CHCHz-, 

. tj}-co. 
M 

010. · cp) 

(X)-CO-
• 

10 R'OCH2 CH(OR')CO-, (R'OCH2)2C(R')CO-. 

I\ I\ 
CH:r\_J(C1 - C3)alkylCH=CH-CO- , C\.__/-(C1 - C6)alkylCO- • 

Q-<c, -C.lalkyJCO- • cc, -c,)alky!CONHCO-, D-<c,-c,lalkylCO- . 

0-cc, -C.)alky!CO- , C'11-<C1-C.lalkylCO- .1 J-<C1-C.)alkylCO- , 
N N 

1\;>--fO­
R?\o.J 

iiiiU 
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[(C1 - C6)alkyl]z-N-(C1 - C6)alkyl CO-, or (C1 - ~alkyl-NH-(C1 - C~alkylCO-; 

wherein 

m = 1 to 3; n = 0 to 3 

5 Aryl is 

10 

~and 
R 

Heteroaryl is 

't-J x' 
N ~ 'f3 

0 

~ ~) '£:) ) 
N 0 
I 

R' 

ftr\ 't_'ll ~ ?j 
,N • ,N • or )>x, 

0 . N ·. N 
I I 

R' R' 

wherein X is hydrogen, halogen, (C1 - C3) alkyl or -OCH3, and R and R' are as 

defined above; 

Lis hydrogen. (C1 - C3)alkyl, -CN, -OR', -SR', -CF3, -OCF3, Cl, F. NH2, -NH-(C1 -

15 C3)alkyl, -N(R')CO(C1 - C3)alkyl, N(R')(R'), -N~. -CONH2. -SC>iNH2. 

-S02N(R')(R'), -N(R')COCH20-(C1 - C3)alkyl, 

ili1iiffi1irrf 
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P-. y.o . \? 
\? .\~N .\~):er~ , 

0 N N 

'() 
I 
R' 

/\ 

I ~· 

\? 
I 

tBoc -N N- , 
\___/ 

I\ 
~N- , or N(R')(R') where R' is as defined above; 

Wis 0, S, NH or N(C1 - C3)atkyl; 

Y is hydrogen, F, Cl, CF3 or OCH3; and X' is halogen, hydrogen, (C1 - C3)alkyl, O­

(C1 - C3)a1kyl, or -CH20H; and pharmaceutically acceptable salt.~ thereof. 

2. A compound according to claim l, wherein: 

R is hydrogen, (C1 - C3) alkyl, -CN, -OR', -SR', -CF3, 

-OCF3, CJ, F, NHz, NH(C1 - C3)alkyl, -N(R1)CO(C1 - C3)alkyl, -N(R')(R'), NOz, 

-CONH2, -S02NH2, -S02N(R')(R'), or -N(R')COCH20-(C1 - C3)alkyl, wherein R' is 

15 (C1 - C3) alkyl or hydrogen; 

~ is (C1 - C()) alkyl-0- containing one triple bond, 

This Sheet Has Been Replaced 

11111/ I IM 111 
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wherein R11 is hydrogen • -CH20H • (CrC6)alkyl • (Ci-C6)alkyl-O-CH2- , 

(CrC6)alkyl-S-CHr, (C1-C6)alkyl-NH-CH2-, [(C1:-C3)alkyl]rNCHr, 

(C1-C6)cycJoalkyl-O-CHr , [ (C 1-C3) alkylh-N-(CH:zh4 NHCHr , 

-CHr0-0, 

R1 and R2 are each, independently, hydrogen or CH3; 

R3 is (C1 - Cs)alkyl, NH2CH2CO-, (C1 - C~alkylNHCH2CO-, HO(CH2)mCO-, 

HCO-. Aryl(CH2)0 CO-, Heteroaryl(CH2)0 CO-, (C1 - C3)alkyl-O-(CH2)0 CO-, 

5 (C1 - C3)alkylCO-, (C1 - C3)alkylCO-NHCH2CO-, (C3 - C7)cycloalkylCO-, 

Aryl-O-CH2CO-, HeteroarylOCH2CO-, 

wherein 

m = 1 to 3; n = 0 to 3; 
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~ 
R' 

and 

'f-~x ll !1111 • 
N 

x n 
N 
I 
R' 

'PL 
~ ,..N ,or 

N 
I 
R' 

wherein Xis hydrogen, halogen. (C1 -C3) alkyl or-OCH3 wherein Rand R• are as 
defined above; and phannaceutically acceptable salts thereof. 

3. A compound according to claim 1, wherein 

10 R is hydrogen, (C1 - C3) alkyl, -CN. -OR', -SR', -CF3, 

-OCF3• CJ, F, NH2, NH(C1 - C3)alkyl, -N(R')CO(C1 - C3)alkyl, -N(R')(R'). NOz, 

-CONH2. -SOiNH2, -SOzN(R')(R'), -N(R')COCH20-(C1 - C3)alkyl, wherein R' is 

(C1 - C3) alkyl or hydrogen; 

R4 is (C1 - C6> alkyl-0- containing one triple bond, 
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N . 

.o.rn, if J\.-R1 -0-CH, ¥ LR 
"-./,. LI-\} 1 

s "'-o"' 

-0-CH // i-R1 r-;r ~~ 

N'/ 
0 

wherein R" is hydrogen , -CH20H , (Ci-C6)alkyl , (C1-C6)alkyl-O-CH2-, 

(CrCJalkyl-S-CHr, (CrC6)alkyl-NH-CH2- , [(CrC3)alkylh-NCHr, 

(CrC6)cycloalkyl-O-CH2-, [(C1-C3)~lkylh-N-(CH2)i4NHCH2- , 

-CH:z-0-0, 

-cry 
R1 and R2 are each, independently, hy~rogen or CH3; 
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rn.-Occ, -cj)alkylCH=CH-CO- . Oc1 - <;,)alk:ytCO- • 

Oc, -c6)alkyleo- • cc, -<;>alkytcONHCO-, l/-<c,-c;,)alky1c0- . 

o-(C1 -C.,)a]ky!CO- , Q-<C,-C.,)alky!CO- • l='-(C,..C.)alky!CO- , 

ca,-Qcc, -C.,Jalky!CO- • 
I\ 

t-Boc-v-(C1 -C6)alkylCO-_· 

V'TCO-, 

'R(\o--1 

~/\ 
EtO~v(C1 -C6)alkylCO- , 

Oi;i-cc, -C.)alkytCO- x:x· 
CH3 • R' 0 CO-

[(C1 - C6)alkyl]i-N-(C1 - C6)alkyl CO-. or (C1 - C6)alkyl-NH-(C1 - Y,)alkylCO-, 

where R' is as defined above; 

and pharmaceutically acceptable salts thereof. 

4. A compound according to claim 1. wherein 

R is hydrogen, (C1 - C3) alkyl, -CN. -OR', -SR'.-CF3, 

-OCF3, Cl, F, NH2. NH(C1 - C3)alkyl. -N(R')CO(C1 - C3)alkyl, -N(R')(R'), N02. 

-CONH2. -S02NH2, -S<JiN(R')(R'), -N(R')COCH20-(C1 - C3)alkyl, wherein R' is 

(C1 - C3) alkyl or hydrogen; 

15 R4 is (C1 - C6) alkyl-0- containing one triple bond, 
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~ R ~R 
-O-CH2 ~ y 1 ·• -0-CH:z ~ y, 1 

S N 

-0-CH ll i-R1 ~ -~ 
N, / 

N 
CH3 

CH3 

-O-CH2-C EC-R" 

wherein R" is hydrogen , -CH20H , (C1-C6)alkyl , (C1-C6)alkyl-0-CH2-, 

(C1-C6)alkyl-S-CH2-, (C1-C6}alkyl-NH-CHr, [(C1-C3)alkylh-NCH2-, 

(CrC6)cycloalky1-0-CH2-, [(C1-C3) alkyl)i-N-(CH2}i4 NHCHr , 

-CHr0-0. 

R1 and R2 are each, independently, hydrogen or CH3; 

5 R3 is (C1 - C3)alkylS02-. Aryl(CH2)0 SOi-. Heteroaryl(CH2)8 S02-. or (C1 -

C3)alkyl-O-(CHVin-S02. 

wherein 

m = 1 to 3; n = 0 to 3; 

10 Aryl is 

Heteroaryl is 
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'Vi- ):.x 
. l( ,.N · , or 

N 
I 

R' 

x n 
0 

'f N 
£C. J>x. 
f 
R' 

wherein X is hydrogen, halogen, (C1 - C3) alkyl or -OCH3 and R and R' are as 

defined above; and pharmaceutically acceptable salts thereof. 

5. A compound according to claim l, wherein 

R is hydrogen, (C1 - C3} alkyl, -CN, -OR'~ -SR', -CF3• -OCF3, Cl, F, NH2, 

NH(C1 - C3)alkyl, -N(R')CO(C1 - C3)alk.yl, -N(R')(R'), NOz. 

-CONH2, -SOiNH2. -SOiN(R')(R'), or -N(R1)COCH20-(C1 - C3)alkyl, wherein R' is 

(C1 - C3) alkyl or hydrogen~ 

10 ~is (C1 - C6) alkyl-0- containing one triple bond, 

-O-CH2-C 5C-R11 

wherein R" is hydrogen , -CH20H , (C1-C6)alkyl , (C1-C6)alkyl-O-CHr, 

(C1-CJalky1-S-CHr, (C1:.C6)alkyl-NH-CHi-, [(CrC3)alkylh-NCH2-. 

(C1-C6)cycloalkyl-O-CHr, [(C1-C3) alkyl]rN-(CHz)24NHCH2- , 

[(CrC3) aJkylh-N-(CH2)24N(CH3)CHr , -CHi-0-0 • 

C7R1 Cf" R1 -CHrO- , -CHrO-CHr _ • , 

R1 and R2 are each. independently, hydrogen or CH3; 

R3 is HCO-. (C1 - C3)alkylCO-, Aryl(C1 - C3)alkylCO-, Heteroaryl(C1 - C3)alkylCO-

• (C1-C3)alkyl-O-(CH2)nCO-, HO(CH2)rnCO-, (C1-C1)cycloalkylCO-, 

15 wherein 

This Sheet Has Been Replaced 
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Aryl is 

~ and 
·. R' 

Heteroaryl is 

't)-x 'f$ ~ 
0 

r2 '[) '() (. ) 
N 0 
I 

R' 

'f' 'f.. K '[N -U...x 
.,.N • N • or ;> , , 

0 N N . 
I l R' R' 

wherein X is hydrogen, halogen, (C1 - C3) alkyl or -OCH3 and Rand R' are is as 

defined above; 

and pharmaceutically acceptable salt~ thereof. 

6. A compound accordin~ to claim 1, wherein 

R is hydrogen, (C1 - C3) alkyl,.-CN, -OR', -SR', -CF3, -OCF3, Cl, F, NH2, 

NH(C1 - C3)alkyl, -N(R')CO(C1 - C3)alkyl, -N(R')(R'), N02, 

-CONH2. -SC>iNH2, -SC>iN(R')(R'), or -N(R')COCH20-(C1 - C3)alkyl, wherein R' is 

(C1 - C3) alkyl or hydrogen; 

15 ~ is (C1 - Ct;) alkyl-0- containing one triple bond, 



--... ==---.,.,. 

11111111 111111 lllfl 11111111111 
W000/44730 * C L M S * PCT/US00/01'91 

5 

-137-

wherein R 11 is hydrogen , -CH20H , (CrC6)alkyl , (CrC6)a1kyl-O-CHr, 

(C1-C())alkyl-S-CHr, (CrC6)alkyl-NH-CHr. [(C1-C3)alkylh-NCHr, 

(CrCJcycloalkyl-0-CHr, [(CrC3) a1kyIJrN-(CHi)i4 NHCHr , 

-CHr(>-0 , 

R1 and R1 are each. independently. hydrogen or CH3; 

R3is 

¥ 
Y "" co ~ ,)' -

0 

wherein 

--<:Yy 

10 m = 1 to 3; n = 0 to 3; 

15 

Lis hydrogen, (C1 -C3)alkyl. -CN, -OR', -SR', -CF3, -OCF3, Cl, F, NH2. 

-NH-(C1 - C3)alkyl, -N(R')CO{C1 - C3)alkyl, N(R')(R'), -N02, -CONH2. -SC>iNH2. -
SOiN(R')(R'), -N(R')COCH20-(C1 - C3)alkyl, 

' This Sheet Has Been Replaced 

I 1111111111111 11111111111 
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·O-. 
D-· 

'---1N- , or N(R')(R') where R' is as defined above; 

W is 0, S, NH or N(C1 - C3)alkyl; 

Y is hydrogen, F, Cl, CF3 or OCH3; and X' is halogen, hydrogen, (C1 - C3)alkyl, O­

(C1 - C3)alkyl, or -CH20H; and pharmaceutically acceptable salts thereof. 

7. The compound according to claim l which is l-Acetyl-4-(4-but-2-

ynyloxy-benzenesulfonyl)-2,3,4,5-tetrahydro-1H-[l,4]benzodiazepine-3-

carboxylic acid, hydroxyamide. 

8. The compound according to claim 1 which is 4-(4-But-2-ynyloxy-

15 benzene-sulfonyl)-1-(2-thienylcarbonyl)-2,3,4,5-tetrahydro-1 H-[ l ,4]benzodiazepine-

3-carboxylic acid, hydroxyamide. 
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9. The compound according to claim 1 which is 1-Benzoyl-4-(4-but-2-

ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-lH-[ 1,4]benzodiazepine-3-carboxylic 

acid, hydroxyamide. 

5 IO. The compound according to claim 1 which is 4-(4-But-2-

ynyloxybenzene-sulfonyl)-1-(2-furanylcarbonyl)-2,3,4,5-tetrahydro-lH-

[l ,4]benzodiazepine-3-carboxylic acid, hydroxyamide. 

11. The compound according to claim 1 which is 4-(4-But-2-

10 ynyloxybenmne-sulfonyl)-1-(mcthanesulfonyl)-2,3,4,5-tetrahydro- lH-[ l,4]benzo­

diazepine-3-carboxylic acid, hydroxyamide. 

12. The compound according to claim 1 which is 4-(4-But-2-

ynyloxybenzene-sulfonyl)- J-methoxyacetyl-2,3,4,5-tetrahydro-l H-[1,4]benzodiaze-

15 pine-3-carboxylic acid, hydroxyamide. 

20 

13. The compound according to claim 1 which is 4-(4-But-2-

ynyloxybenzene-sulf onyl)- l-(3-pyridinylcarbonyJ)-2,3,4,5-tetrahydro-lH-[ l ,4]benzo­

diazepine-3-carboxylic acid, hydroxyamide. 

14. The compound according to claim 1 which is 4-(4-But-2-

ynyloxybenzene-sulfonyl)-l-(4-pyridinylcarbonyl)~2,3,4,S-tetrahydro-1 H-J l,4]benzo­

diazepine-3-carboxylic acid, hydroxyamide. 

25 15. The compound according to claim I which is 1-Benzoyl-4-(4-[4-

methoxybut-2-ynyloxy Jbenzenesulfonyl)-2,3,4,5-tetrahydro- lH-[ l,4]benzodiazepine-

3-carboxylic acid, hydroxyamide. 

16. The compound according to claim l which is 4-(4-[4-Methoxybut-2-

30 ynyloxy Jbenzenesulfonyl)-l-(3-pyridinylcarbonyl)-2,3,4,5-tetrahydro-lH-[1,4]benzo­

diazepine-3-carboxylic aci~. hydroxyamide. 

This Sheet Has Been Replaced 
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17. The compound according to claim 1 which is 4-(4-Pent-2-ynyloxy-

benzene-sulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-tetrahydro-lH-[1,4]benzo­

diazepine•3-carboxylic acid, hydroxyamide. 

18. The compound according to claim 1 which is 4-(4-(4-Hydroxybut-2-

ynyloxy]benzenesulf onyl)-1-(4-pyridinylcarbonyl)-2,3.4,5-tetrahydro-IH-[ l ,4]benzo­

diazepine-3-carboxylic acid, hydroxyamide. 

19. The compound according to claim I which is 4-(4-[4-Methoxybut-2-

10 ynyloxy]-benzenesulfonyl)-1..:(2-thienylcarbonyl)-2,~.4,5-tetrahydro- l H-[ l ,4]bcnzo­

diazepine-3-carboxylic acid, hydroxyamide. 

15 

20. The compound according to claim I which is l-(Ben1.0yl)-4-(4-pent-2-

·ynyloxy-benzenesulfonyl)-2,3,4;:S-tetrahydro~ 1 H-[1,4]benzodiazepine-3-carboxylic 

acid, hydroxyamide. 

21. · The compound according to claim 1 which is 1-Propionyl-4-(4-[4-

hydroxybut-2-ynyloxy ]bellZenesulfonyl}-2,3,4,5-tetrahydro- lH-[ l ,4]benzodiazepine-

3-carboxylic add, hydroxyamide. 

22. The compound according to claim 1 which is 1-(N,N-Dimethylamino-

20 acetyl)-4-(4-(4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-tetrahydro-lH-[1.4]-

benzodiazepine-3-carboxylic acid, hydroxyamide. 

23. The compound according to claim 1 which is l-(Acetylaminoacctyl)-

4-( 4-but-2-ynyloxybcnzenesulfonyl)-2,3,4,5-tetrahydro-l H-[ l ,4]benzodiazepine-3-

25 carboxylic acid, hydroxyamide. 

30 

24. The compound according to claim l which is 1-(Ethoxyacetyl)-4-(4-

[ 4-methoxybut-2-ynyloxy ]benzenesulfonyl)-2,3,4,5-tetrahydro- lH-[ l ,4]benzodiaze­

pine-3-carboxylic acid, hydroxyamide. 
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25. The compound according to claim 1 which is +(4-But-2-ynyloxy-

benzenesulfonyl)-1-(3-thienylcarbonyl)-2,3,4,5-tetrahydro- lH-[ 1 ,4Jbenzodiazepine-

3-carboxylic acid, hydroxyamide. 

5 26. The compound a<..-cording to claim 1 which is 1-(Ethoxyacetyl)-+(4-

[4-ethoxybut-2-ynyloxy]benzenesulfonyl)-2.3.4,5-tetrahydro- tH-[ 1,4]benzo­

diazepine-3-carboxylic acid, hydroxyaniide. 

27. The compound according to claim I which is 1-(Acetylaminoacetyl)-

10 4-(4-(4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzo-

diazepine-3-carboxylic acid. hydroxyamide. 

28. The compound according to claim 1 which is 1-(Cyclopropyl-

carbonyl)-4-( 4-[ 4-methxybut-2-ynyloxy ]benzenesulfonyl )-2.3.4.5-tetrahydro-1 H-

15 [l.4]benzodiazepine-3-carboxylic acid. hydroxyamide. 

20 

29. The compound according to claim 1 which is 1-(Cyclobutylcarbonyl)-

4-(4-but-2-ynyloxybenzeneulfonyl)-2,3,4,5-tetrahydro-tH-[ l .4)benzodiazepine-3-

carboxylic acid, hydroxyamide. 

30. The compoun~ according to claim 1 which is 4-(4-But-2-ynyl-

oxybenzene-sulfonyl)-l-(propionyl)-2,3,4,5-tetrahydro-1 H-[ l ,4]benzodiazepine-3-

carboxy1ic acid. hydroxyamide. 

25 31. The compound according to claim 1 which is 4-(4-[4-Methoxybut-2-

ynyloxy ]benzenesulfonyl)-1-(3-methyl-2-thienylcarbonyl)-2,3.4,5-tetra.hydro-I H-

[ J ,4]benzodiazepine-3-carboxylic acid, hydroxyamide. 

32. The compound according to claim 1 which is 4-(4-But-2-ynyl-

30 oxybenzene-sulfonyl)-1-(3-methoxypropionyl)· 2,3,4,5-tetrahydro-lH-[t ,4]benzo­

diazepine-3-carboxylic acid, hydroxyamide. 

iiiiilii 
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33. The compound according to claim · 1 which is 4-(4-But-2-ynyl-

oxybenzcne-sulfonyl)-1-(2-chlorobenzoyl)-2,3,4,5-tetrahydro-lH-[ l ,4]benzodiaze­

pine-3-carboxylic acid, hydroxyamide. 

34. The compound according to· claim 1 which is 4-(4-But-2-

ynyloxybenzene-sulfonyl)-l-(2-fluorobenzoyl}-2,3,4,5-tetrahydro-lH-[ 1,4]benzo­

diazepine-3-carboxylic acid, hydroxyamide. 

10 35. The compound according to claim 1 which is ~(4-But-2-ynyl-

oxybenzene-sulfonyl)-l-(4-methyl-2-furanylcarbonyl)-2,3,4,5-tetrahydro-lH-[ 1,4]­

benzodiazepine-3-carboxylic acid, hydroxyamide. 

36. The compound according to claim 1 which is . 4-(4-But-2-

15 ynyloxybenzene-sulfonyl}-1-(3-furanylcarbonyl)-2,3,4,5-tctrahydro-1 H-[ l ,4]benzo­

diazepine-3-carboxylic acid, hyd.roxyamide. 

37. The compound according to claim 1 which is 4-(4-But-2-

ynyloxybenzene-sulfonyl)-1-(phenoxyacetyl)-2,3,4,5-tetrahydro-lH-L 1,4]benzo-

20 diazepine-3-carboxylic acid, hydroxyamide. 

25 

38. The compound according to claim 1 which is 4-(4-But-2-ynyl-

oxybenzene-sulfonyl)-1-[2-(1-pyrazolyl)phenylcarbonyl]-7-methyl-2,3,4,5-tetrahydro­

lH-[1,4]-benzodiazepene-3-carboxylic acid, hydroxyamide. 

39. The compound according lo claim 1 which is 4-(4-But-2-ynyJ-

oxybenzene-sulfonyl)-l-(5-chloro-2-thicnylcarbonyl)-2,3,4,5-tetrahydro-lH-[I,4]­

bcn7.0diazepine-3-carboxylic acid, hydroxyamide. 
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40. The compound according to claim 1 which is 4-(4-But-2-yny1-

oxybenzene-sulfonyl)-1-(5-cbloro-2-furanylcarbonyl)-2,3,4,5-tett"dhydro-1H-[ 1,4]-

. benzodiazepine-3-carboxylic acid, hydroxyamide. 

5 41. The compound according to claim t which is 4-(4-[4-Methoxybut-2-

ynyloxy]-benz.enesulfonyl)-1-propionyl;.2,3,4,5-tetrahydro-lH-[ l ,4]benzodiat.epine-

3-carboxylic acid, hydroxyamidc. 

42. The compound according to claim 1 which is 4-(4-[4-Methoxybut-2-

10 ynyloxy]benzenesulfonyt)-1-(3-thienylcarbonyl)-2,3.4,5-tetrahydro-1H-[1,4Jbenzo-

diazepine-3-carboxylic acid, hydroxyamide. 

43. The compound according to claim 1 which is 1-(Aminoacetyl)-4-(4-

but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-IH-[ l,4]benzodiazepine-3-

15 carboxylic acid, hydroxyamide. 

20 

44. The compound according to claim 1 which is l-Hexanoyl-4-(4-[4-

methoxybut-2-ynyloxy]benzenesulfonyl)-2.3,4,S-tetrahydro-lH-[I.4}benzodiazepine-

3-carboxylic acid. hydroxyamide. 

45. The compound according to claim 1 which is 4-(4-But-2-ynyloxy-

benzenesulfonyl)-l-(N ,N-Dimethylaminoacetyl)-2.3 ,4,5-tetrahydro-IH-[ l ,4]benzo­

diazepine-3-carboxylic acid, hydroxyamide. 

25 46. The compound according to claim 1 which is 4-(4-But-2-

ynyloxybenzene-sulfonyl)-l-(cyclopropylcarbonyl)-2,3,4,5-tetrahydro-lH-( 1.4]­

benzodiazepine-3-carboxylic acid, hydroxyamide. 

47. The compound according to claim l which is 4-(4-But-2-ynyloxy-

30 benzenesulfonyl)-1-(cycloyhcxylcarbonyl)-2,3,4,S-tetrahydro-1H-[1.4]-benzodiaze-

pine-3-carboxylic acid. hydroxyamide. 

This Sheet Has Be~n Replaced 
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48. The cpmpound according to claim I which is 1-Methoxyacetyl-4-(4-

[4-methoxybut-2-ynyloxy]benzenesulfonyl)-7-methyl-2,3,4,5-tetrahydro-lH-[l ,4]­

benzodiazepine-3-carboxylic acid, hydroxyamide. 

49. The compound according to claim 1 which is l-Benzoyl-4-(4-but-2-

ynyloxybcnzenesulfonyl)-7-methyl-2,3,4,5-letrahydro-lH-[ l ,4]-benzodiazepine-3-

carboxylic acid, hydroxyamide. 

IO 50. The compound according to claim 1 which is 1-(Benzoyl)-4-(4-but-2-

ynyloxyben7.enesulfonyl)-8-chloro-2,3,4,5-tetrahydro-1H-[1,4]benzodia7.epine-3-

carboxylic acid, hydroxyamide. 

51. The compound according to claim 1 which is 1-Acetyl-4-{(4-(2-

15 butynyloxy)phenyl]sulfonyl}-7-fluoro-N-hydroxy-2,3,4,5-tetrahydro-lH-[ l ,4]-benzo­

diazepine-3-carboxamide. 

52. . A process for. preparing a compound as claimed in claim 1 which 

comprises one of the following: . 

20 a) reacting a compound of formula II: 

25 

A. 0,~-o-~ 

R11-0 
R3 R 

(II) 

wherein R, R" ~. R:i. and R4 are defined above, and A is COOH or a reactive 
derivative thereof, with a compound of formula Ill 

iiiirnnr 
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to give a corresponding compound of formula I; 

b)- resolving a mixture {e.g. racemate) of optically active isomers of a compound 

5 of formula I to isolate one enantiomer or diastereomer substantially free of the other 

enantiomer or diastereomers; 

c) acidit}':ing a basic compound of fonnula I with a pharmaceutically acceptable 

acid to give a pharmaceutically acceptable salt. 
10 

53. A pharmaceutical composition comprising a compound of Formula I 

I 

15 wherein 

R is selected from hydrogen. {C1 - C3) alkyl, -CN, -OR', -SR', -CF3. 

-OCF3, a. F. NH2. NH(C1 - C3)alkyl, -N(R')CO(C1 - C3)alkyl, -N(R')(R'), NOz. 

-CONH2. -SOiNH2. -SOiN(~'(R'), -N(R')COCH20-(C1 - C3)alk.yl, wherein R' is 

(C1 - C3) alkyl or hydrogen; 

20 ~ is (C1 - C(j) alkyl-0- containing one triple bond, 

iiiii~f 
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~R ~ R 
-O-CH2 ~ )> 1 ' -O-CH2 ~ )> t. 

0 s 
N. . 

-0-CH, t7 1-R, -CJ.CH, ; \\_..R 
"'s/ , ~ ~ i 

0 

wherein R" is hydrog~ , -CH20H , (C.-C6)alkyl , (C.-C6)alkyl-O-CHi-, 

(C1-C6)alkyl-S-CHr, (C1-C6)alkyl~NH-CHr, [(C1-C3)alkylh-NCHr, 

(CrC6)cycloalkyl-O-CHr, [(C 1-C3) alkyl]i-N-(CH2)24NHC.Hr , 

-CHr0-0' 

-CH2-0-aR1' -CHrO-CHrQ"Rt, -0" y 

Rt and R2 are each, independently, hydrogen or CH3; 

R3 is (C1 - Cg)alkyl, NH2CH2CO-, (C1 - C6)alkylNHCH2CO-, HO(CH2)mCO-, 

HCO-, Aryl(CH2)0CO-, Heteroaryl(CHi)0CO-, (C1 - C3)alkyl-0-(CH2)
0
CO-, 

5 (C1 - C3)alkylCO-, (C1 - C3)alkylCO-NHCH2CO-, (y - ~)cycloalkylCO-, 

10 

(C1 - C3)alk.ylSOz-, Aryl(CH2)8SOz-, Heteroaryl(CH2)8 SOz-, (C1 - C3)alkyl-O­

(CH:Vrn-SOz-, (C1 - C3)alkyl-O-(CH2)m, (C1 - C3)alkyl-O-(C1 - C3)alkyl-O-(C1 -

C3)alkyl, HO-(C1 - C3)alkyJ-O-(C1 - C3)alkyl, Aryl-O-CH2CO-, Heteroaryl-O­

CH2CO-, ArylCH=CHCO-, HeteroaryICH=CHCO-, (C1 - C3)alkylCH=CHCO-, 
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Aryl(Ci - C3)a1kyl, Hcteroaryl(C1 - C3)alkyl. ArylCH=£HCHr, 

HeteroarylCH=CHCHr, (C1 - C6)alkylCH=CHCHr. 

y 

f_}-co-

M 
ir.., 

Y lt.. yco-
o 

, ~W/;CO- ~ 
~J · cVv! 

COCO-
, 

M 

Y uf lc o-
l".~ . 

R'OCH2 CH(OR')CO-, (R'OCH2)iC(R')CO-, 

cH.-Occ, -c,1aJ1<y1cH=CH-e0- , 0-<c, -c6)allcyICO- • 

Q-<c, -C,,)alkyICO- • cc, -c,)alkyICONHCO-, l/-cc1-c,,)alky1CO- , 

Q-<c, -C,,)alkyICO- • · Q-1crc.JalkylC0- , !J-<c,-e6)1llkyICO- , 

rn.-Occ, -C,,)alky!CO- • t-Boo-Q-cc, -c,,Jalky1c0-. 

1\. jJ CO- 0 I\ RA) , ~(C,-C,,)alky!CO-. 

ol)'-cc1 -C6)alky!CO- yy_· 
Cfu • R' 0 CO- • 

iiii~1r 
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[(Ci - C())alkyl]i-N-(C1 - C6)alkyl CO-, or (C1 - C())alkyl-NH-(C1 - C6)alky1CO-; 

wherein 

m = 1 to 3; n = 0 to 3; 

5 ~lis 

10 

and 

Heteroaryl is 

{')x 
x 

'tr7{ 'Q • 1£:.. , 
N .. 0 

'Pi '[) '[) 
N 0 
I 

R' 

'tfl\ 'f. Jl '[lj 
,.N ,.N • or /x 

0 N N 
I I 

R' R' 

wherein Xis hydrogen, halogen, (C1 -C3) alkyl or-OCH3, and Rand R' are as 

defined above; 

Lis hydrogen, (C1 - C3)alkyl, -CN, -OR', -SR', -CF3, -OCF3, Cl, F, NH2. -NH-(C1 -

15 C3)alkyl. -N(R')CO(C1 - C3)alkyl, N(R')(R'), -N02. -CONH2. -S02NH2. -

S~N(R')(R'), -N(R')COCH20-(C1 - C3)alkyl, 

20 Mis 
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p-. ('1 
Y--
~ .? 

N 

\ry .\~N .\~ :t0.L . 
0 N N 

'[) 
' R' 

I ~· 

/\ 
tBoc -N N- , 

\_/ 

/\ 

t?y. 
N 
I 
R' 

·O-. 
D-· 

'--1N- . or N(R')(R1 where R' is as defined above; 

5 W is 0, S, NH or N(C1 - ~)alkyl; 

Yis hydrogen, F, CI. CF3 or OCH3; and X' is halogen, hydrogen, (C1 - C3)alkyl, O­

(C1 - C3)a1ky1, or -CH20H; arid phannaceutically acceptable salts thereof. 

54. A method of treating disease conditions mediated by matrix 

10 metalloproteinase in a mammal in need thereof, which comprises administering to 

said mammal an effective amount of a compound of Formula 1 

w ~Oio-R4 
HoHNR~-ON R 

R2 N x 
' R3 

1 

Th.is Sheet Has Been Replaced 
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wherein 

R is selected from hydrogen, (C1 - C3) alkyl, -CN, -OR', -SR', -CF3, 

-OCF3, Cl, F, NH2, NH(C1- C3)alkyl, -N(R')CO(C1.,. C3)alkyl, -N(R'}(R'), NC>i, 

-CONH2. -S02NH2. -SC>iN(R')(R'), -N(R')COCH20-(C1 - C3)alkyl, wherein R' is 

5 (C1 - C3) alkyl or hydrogen; 

~ is (C1 - C6) alkyl-0- containing one triple bond, 

~R ~ R 
-O-CH2 ~ y I • -O-CH2 I! y I 

o· "'s 

wherein R" is hydrogen , -CH20H , (C.-C6)alkyl , (C1-CJalkyl-O-CHr, 

(CrC~alkyl-S-CHr, (C.-C6)alkyl-NH-CHr, [(C.-C3)alkylh-NCH2-, 

(C.-C6)cyclbalkyl-0-CHi-, [(C1-C3) alkyl]rN-(CH2h4NHCHr , 

-CH2-0-o , 

Ri and R2 are each, independently, hydrogen or CH3; 

R3 is (C1 - Cs)alkyl, NH2CH2CO-, (C1 - C6)alkylNHCH2CO-, HO(CH2)mCO-, 

10 HCO-, Aryl(CH2)0 CO-, Heteroaryl(CH2)0 CO-, (C1 - C3)alkyl-O-(CHi)0 CO-, 

(C1 - C3)alkylCO-, (C1 - C3)alkylCO-NHCH2CO-, (C3 - C7)cycloalkylCO-, 

(C1 - y)alk.ylSOr. Aryl(CH2)0 S0z-, Heteroaryl(CH2)0 SOz-, (C1 - C3)alkyl-O­

(CH2)m·SOz-, (C1 - C3)alkyl-O-(CHvm• (C1 - C3)alkyl-O-(C1 - C3)alkyl-O-(C1 -
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C3)a1ky1, HO-(C1 - C3)alkyl-O-(C1 - CJ)alkyl, Aryl-0-CH2CO-. Heteroaryl-O­

CH2CO-, ArylCH=CHCO-. HeteroarylCH=CHCO-, (C1 - C3)a1kylCH=CHCO-, 

M 
r't1 YlC y-co-

o 

(X)-CO-
• 

~0-, 00 
Vlv! CO-

M 

Y..rft1 co 
~~ -

10 R'OCHz CH(OR')CO-, (R'OCH2)iC(R1)CO-, 

rnrQrc1 -C3)alky!CIPCH-CO- . Q-<c, -C6)alky1CO- , 

Q-<c1 -~ :<c, -<;>alkYICONHco.., D-<c,-e,,)alky1co.. • 

o-(C1 -C.)alky!CO- • O-<C1..C..Jalky!CO- . !J-<C1..C..)alky1CO- . 
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x-v· 
R' o_/\co-

[(C1 - Cc>)alkyl]i-N-{C1 - C~alkyl CO-, or {C1 - C6)alky1-NH-(C1 - C6)alkylCO-; 

wherein 

m = 1 to 3; n = 0 to 3; 

Aryl is 

·lQ and 
. R 

Heteroaryl is 

t~ 'f1 
x 

t~ I -x 
N-tP' 

, 
0 

t~ .. '[) '[) 
N ·o 
I 

R' 

t"'. r2 '[~x .,N • N , or • 
0 N" N . I I 

R' R' 

wherein X is hydrogen, halogen, (C1 - C3) alkyl or -OCH3, and R and R' are as 

defined above; 

Lis hydrogen, (C1 - C3)alkyl, -CN, -OR', -SR', -CF3, -OCF3, Cl, F, NH2, -NH-(C1 -

C3)alkyl, -N(R')CO(C1 - C3)alkyl, N(R')(R'), -N02. -CONH2. -S02NH2. -

SOiNCR')(R'), -N(R')COCH20-(C1 - C3)alkyl, 

'\._ Y~CONH- Y,r"\VCONH-)if CONH- , t..) ,or t.) ; 
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r\ 
tBoc -N N- , r\ °'--1N-\._/ 

r\ 

PC't/US00/0199t 

.Q-, 

D-· 
\__;N~ , or N(R~(R') where R' is as defined above; 

W is 0, S, NH or N(C1 - ~)alkyl; 

5 Y is hy~rogen, F, Cl, CF3 or OCH3; and X' is halogen, hydrogen, (C1 - C3)alkyl, 0-

(C1 - C3)alkyl, or -CH20H; and phannaceutically acceptable salts thereof. 

55. A method of treating a patient suffering from a condition selected from 

the group consisting of osteoarthritis, rheumatoid arthritis, degenerative cartilage loss, 

10 and tumor growth which comprises administering to said patient an effective amount 

of a compound of Formula I 

This Sheet Has Been Replaced 
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1 
wherein 

R is selected from hydrogen, (C1 - C3) alkyl, -CN, -OR', -SR', -CF3, 

-OCF3, a, F, NH2, NH(C1 - C3)alkyl, -N(R')CO(C1- C3)alkyl, -N(R')(R'), NOi, 

5 -CONH2. -SOiNH2~ -S02N(R')(R'), -N(R ')COCH20-(C1 - C3)alkyl, wherein R' is 

(C1 - C3) alkyl or hydrogen; 

R4 is (C1 - C~ alkyl-0- containing one triple bond, 

~R . ~ R 
-O-CH2 ~ y 1 , -O-CH2 ~ y 1 

0 ... . . s 

wherein R" is hydrogen , -CH20H , (Ci-Cc,)alkyl , (C1-C6)alkyl-O-CHr, 

(C1-C6)alkyl-S-CHr, (C1-C6)alkyl-NH-CHr, [(C1-C3)alkyl]rNCHr, 

(C1-C6)cycloalkyl-0-CHr, [(C1-C3) alkylh-N-(CH2h-4NHCH2- , 

-CH2-0-o ' 

R1 and R2 are each, independently, hydrogen or CH3; 
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R3 is (C1 - Cs)atkyl, NH2CH2CO-. (C1 - C@alkylNHCH2CO-, HO{CH2)mCO-, 

HCO-, Aryl(CHvnCO-, Heteroaryl(CH2)0CO-, (C1 - C3)alkyl-O-(CH:z)
0
CO-, 

(C1 - C3)alkylCO-, (C1 - CyalkylCO.NHCH2CO-, (~ - C7)cycloalkylCO-, 

(C1 - C3)alkylSOi-, Ary1(CHv0S0i:-• Heteroaryl(CH:z)0S02-. (C1 - C3)alkyl-0-

5 (CH2)m-SOr, (C1 - C3)alkyl-O-(CH2>m· (C1 - C3)alkyl-O-(C1 - C3)alkyl-O-(C1 -

C3)alkyl, HO-(C1 - ~)alkyl-O-(C1 - C3)alkyl, Aryl-O-CH2CO-, Heteroaryl-0-

CHzCO-, ArylCH=CHCO-, HetcroarylCH=CHCO-, (C1 - ~)alkylCH=CHCO-, 

10 

15 

u u 0 0 0 0 CH,OC- , """- -.CH,OC-NHCH,.CO- . 

AryJ(C1 - C3)alky1, Heteroaryl(C1 - C3)alkyl, ArylCH=CHCH2-, 

HeteroarylCH=CHCHr. (C1 - C6)alkyJCH=CHCHr. 

~CO-
~' 

~ 
M 

~AY,.M 
l.) CO-

N 

~0- ~ 

VLw7 cVv! 

M 

Yrl-. co 
~~ -

20 R'OCH2 CH(OR')CO-, (R'OC~C(R')CO-, 

iiifiif 
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ca,..Occ, -c,)a]tylCll=CH-CO- , Q-ic 1 -C.)a)ky1cO­

Q-ic1 -C.lalkyICo.. .cc, -<;JalkyICONHCO-, D-ic,-<;,)alkyICO- , 

O -cc1 - C5)alky1co- • C.r-cc.-c6>aiky1c0- • f \N-cc1-C6>aJky1c0- • 
~N · N==' 

O tr-CC1 - Q;)alkylCO­

CH3 
.x-y_·. 

.· R' 0 CO-

5 [(C1 - C6)alkyl]i-N-(C1 - C~alkyl CO-, or (C1 - C5)alkyl-NH-(C1 - C6)alkylCO-; 

wherein 

m = I to 3; n = 0 to 3; 

Arylis 

IO Heteroaryl is 
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('~x 'ff x n N-' . ' 0 u 'f N 'f) • ) 
N 0 1 
R' 

'f' v 'flj ,.,N ' .,N , or ,,.,,x, 
0 N N 

' I R' R' 

wherein X is hydrogen, halogen, (C1 - C3) alkyl or -OCH3• and R and R1 are as 

defined above; 

5 Lis hydrogen, (C1 - C3)alkyl, -CN, -OR', -SR'. -CF3. -OCF3, Cl. F, NH2. -NH-(C1 -

CJ)alkyl, -N(R')CO(C1 - C3)a1kyl, N(R')(R'), -N02, -CONH2. -S02NH2. -

S~N(R')(R'), -N(R ')COCH20-(C1 - C3)alkyl, 

10 Mis 

"[) 
N 
I 
R' 

~">.: y 
' I( ) ' 

N 
I 
R' 
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"~ l\c· R'-1\._f- , voco-1\._Y , N- , 

tlloc -CN- • CN- , D- , 
I\ 
\_JN- • or N(R~(R') where R' is as defined above; 

Wis 0, S, NH or N(C1 - C3)alk.yl; 

Y is hydrogen, F, Cl, CF3 or OCH3; and X' is halogen. hydrogen, (C1 - C3)alkyl, O­

(C1 - C3)alkyl, or -CH20H; and pharmaceutically acceptable salts thereof. 
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