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FIELD OF INVENTION
This inventien relates to 4-(4-substituted-benzenesulfonyl)-2,3,4,5-tetrahydro-
‘1H-[1,4]benzodiazepine-3-hydroxamic acids which act as matrix metalloproteinase

‘inhibitors and as inhibitors of TNF-o. converting enzyme(TACE). The compounds of

the present invention are useful in disease conditions mediated by matrix

‘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
implicated in the pathological destruction of connective tissue and basement

‘membranes. These zinc-containing endopeptidases consist of several subsets of
enzymes, including collagenases, stromelysing and gelatinases. Of these, the

gelatinases have been shown to be the MMPs most intimately involved with the
growth and spread of tumors.

For example, it is known that the level of expression of gelatinase is elevated
in malignancies, and that gelatinase can degrade the basement membrane which leads
to tumor metastasis. Angiogenesis, required for the growth of solid tamors, has also
recently been shown to have a gelatinase component to its pathology as reported in
“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,
osteoarthritis, rheumatoid arthritis, septic arthritis, comeal ulceration, abnormal
wound healing, bone disease, proteinuria, aneurysmal aortic disease, degenerative
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cartilage loss following traumatic joint injury, demyelinating discases of the nervous
system, cirthosis of the liver, glomerular disease of the kidney, premature rupture of
fetal membranes, inflammatory bowel disease, 'period'ontal disease, age-related
macular  degeneration, diabetic retinopathy, proliferative vitreoretinopathy,
retinopathy of prematmity, ocular inflammation, keratoconus, Sjogren’s syndrome,
myopia, ocular tumors, ocular angiogenesis/ neo-vascﬁlaﬁzaﬁon and corneal graft
rejection. Studies relating to these conditions are sct forth, e.g., in “Recent Advances
in Matrix Metalloproteinase Inhibitor Research”, R. P. Beckett et al., Research Focus,
1:16-26, (1996); Curr. Opin, Ther. Patents. 4(1); 7-16, (1994); Curr. Medicinal
Chem., 2: 743-762, (1995); Exp. Opin. Ther. Patents. 5(2): 1087-110, (1995); Exp.
Opin. Ther. Patents, 5(12): 1287-1196, (1995); “Inhibition of Matrix Metallo-
proteinases: Structur_e Based Design”, mglﬂmmm 2:524-661,
(1996). “Matrix Metalloproteinas__e_' Inhibitor Drugs”, Emg;gjl_ig_l_)mgg, 2:205-230
(1997). | |

TNF-a converting enzyme (TACE) catalyzes the formation of TNF-a from
xilembrane bound TNF-a. precursor protein. TNF-a. is a pro-inflammatory cytokme
that is believed to have a role in rhenmatoid arthritis, septic shock, graft rejection,
cachexia, anorexia, inflammation, congestive heart failure, inflammatory disease of
the central nervous system, inflammatory bowel disease, insulin resistance and HIV
infection, in addition to its well-dodu_mentcd antitumor properties. Research with anti-
TNF-a, antibodies in transgenic animals has demonstrated that blocking the formation
of TNF-c inhibits the progression of arthritis. This observation has recently been
extended to 'humaqs as described in “INF-o in Human Diseases”, Currept
Pharmaceutical Design, 2:662-667 (1996).

It is expected that small molecule inhibitors of 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 molecuies are peptidic and peptide-like
which demonstrate bioavailability and pharmacokinetic problems. Long acting,
orally bioavailable non-peptide inhibitors of MMPs and/or TACE would thus be
highly desirable for the treatment of the disease states discussed above.
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U.S. Patent No, 5455258 discloses 2 substituted-2-(arylsulfonylamino)
hydroxyamic acids and their use as MMP inhibitors. WO 97/18194, discloses
N-(arylsulfonyl)tetrahydroisoquinolone-hydroxamic acids and related bicyclic
derivatives thereof and their use as MMP inhibitors. WO 97/20824 and U.S. Patent
5,753,653  disclose 1-(arylsulfonyl)-4-(substituted)piperazine-2-hydroxamic acids,
4-(arylsulfonyl)morpholine-3-hydroxamic acids, 4-(arylsulfonyl)-tetrahydro-2H,1,4-
thiazine-3-hydroxamic acids, 3-(substituted-1-(arylsulfonyl)hexahydro-2-hydroxamic
acids and related compounds as useful MMP inhibitors.

WO 98/08822, WO 98/08823 and WO 98/08825, disclose 6-membered
1-(arylsulfonyDhexahydropyrimidine-2-hydroxamic ~ acids,  1-substituted-3-[(4-
methoxybenzenesulfonyl)Jhexahydropyrimidine-4-hydroxamic acids, 4-(aryl-
sulfonyl)-tetrahydro-1,2-thiazine-3-hydroxamic acids and  (arylsulfonyl)-4-
substitutedpiperazine-2-hydroxamic acids. WO 98/08827 discloses 4-(arylsulfonyl)-
hexahydrothiazepine-3-hydroxamic acids and 4-(arylsulfonyl)-hexadydrof1,4])-
diazepine-3-hydroxamic acids.

SUMMARY OF THE INVENTION

This invention relates to novel derivatives of substituted 2,3,4,5-tetrahydro-
1H-[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

wherein
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R is selected from hydrogen, (C, - C)alkyl, -CN, -OR|, -SR, -CF3, -OCF;, Cl, F,

NH;,, NH(C, - C3)alkyl, -N(R)CO(C; - Calalkyl, -N(R)R), NO,, -CONH,,

-SO;NHy, -SO;NR)(R), or -N(R')COCH,0-(C; - Cs)alkyl, wherein R’ is (C; - C3)
alkyl or hydrogen; |

5 Ryis(C-Cg)alkyl-O- containing one triple bond, eg C,-C‘; .
ogi— YR oo MR oL Mr

Y R

S
. _ . N- \ _ N . K éHs
-omz—l(}m' _Og.,?t_o—\)\‘/m O™ .I_ ' \\‘ Ry
. S R ’ N\87 !
-OO—'Q?”—_-%/R] ' -O-CHZTL‘ .\(\Rl _
\) . \N ’ -O-CH,-C =C-R"

wherein R" ishydrogen ,-CH,0H , (C,-Cyalkyl , (C1-Cg)alkyl-O-CH,-,
(C-CYdkyl-S-CHy-,  (C;-Coalkyl-NH-CH,-, [(C;-C5)alkyl],-NCH,-,

G-Cooydodky-O-CHy-,  (CrC dkyl)2N-(CH24aNHCH

. o) '
(C-Co dkyl)2N-(CH22aN(CHYCH2- , -CH2-0-< > .
: | Y
-CH-O <—/:’ Rl’ CHyOQHy /(_5/ R]‘ _Q/

R; and R; are each, independently, hydrogen or CHj;

R3 is (C; - Cglalkyl, NH;CH,CO-, (C; - CglalkyINHCH,CO-, HO(CH,),,CO-,
10 HCO-, Aryl(CHp),CO-, Heteroaryl(CH,),CO-, (C; - C3)alkyl-O-(CH,),CO-,

(Cy - Ca)alkylCO-, (C; - C3)alkylCO-NHCH,CO-, (C; - Cy)eycloalkylCO-,

(C1 - Cj)alkylSO,-, Aryl(CHp);SO,-, Heteroaryl(CH,),SO,-, (C; - Cj)alkyl-O-

(CHp)y-802-, (C; - C3)alkyl-O-(CHp)y-, (Cy - C3)alkyl-O-(C; - C3)alkyl-O-(C; -
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Cyulkyl, HOAC; - Cpalkyl-0-(C; - Cyalkyl, Aryl-O-CH,CO-, Heteroaryl-O-
CH,CO-, ArylCH=CHCO-, HeteroarylCH=CHCO-, (C; - C3)alkylCH=CHCO-,

2 p
: )] i
0 CH20C' , OF O CI'IzoC'N}ICHﬁO >

AIyI(C; - Cy)alkyl, Heteroaryl(C; - C3)alkyl, ArylCH=CHCH,-,
5  HeteroarylCH=CHCHj-, (C; - CgalkylCH=CHCH,-,

Voo \q&} G

M

. © 0D
Y 3Co @ : ’ ,
S0 W co” W |
T
——CO- o T
@ - T

R'OCH, CH(OR')CO-, (R'OCH;),C(RCO-,

10

CHsN (C; - C3)alkylCH=CH-CO Q\_,N‘-(C Ce)alkylCO
3~ 1-%3 = Y 1~ 5. =

7\ [\
U-(cl - Cg)alkylCO- , (Cy - C3)alkyICONHCO-, N-(C1-Ce)alkylCO- ,

O"-(Cx-Cs)alkyICO- . | PHC-CoplkylCO- , Ia\,N-(Cl—Cs)alkyICO- :
N

CHsN (C; - Cg)alkylCO- , t-Boc- +(C; - C¢)alkylCO- »
U U

Van ol 'Wam
S(Oj . BOCN_ N(C-Coalkylco- .
R o
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| _ L |
@-1;:-(01 -CalkyICO- >< | ><
CH; '
R’ T CO-

{(Cy - Cﬁ)alkyllz-N-(Cl - Ce)alkyl CO-, or (C; - C6)a1kyl- -(Cq - Cg)alkylCO-;
5 wherein
m=1to3;n=0to_3;

Arylis
|| ;J and
. R
Heteroaryl is

Z

-0
q

\Q’x X3 ¢
! l,{

wherein X is hydrogen, halogen, (C, - C3) alkyl or -OCH; and R and R' are as
defined above; :
L is hydrogen, (C; - C3)alkyl, -CN, -OR, -SR’, -CF3, -OCF3, C1, F, NHy, -NH-(C, -
Cy)alkyl, -N(R)CO(C; - C)alkyl, NR)(RY), -NOy, -CONHy, -SO,NHy, -

15 SO;N(R)(RY), -N(R)COCH,0-(C; - Cy)alkyl,

[ & M o

Sz

h\ | @" 5

?

10

b4
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R N— , or N(R)(R') where R' is as defined above;

W is O, S, NH or N(C; - C3)alkyl;

Y is hydrogen, F, Cl, CF3 or OCHj3; and X' is halogen, hydrogen, (C; - Cg)alkyl,
0-(C; - Cq)alkyl, or -CH,OH;

and pharmaceutically acceptable salts thereof.

DETAILED DESCRIPTION OF THE INVENTION

Preferably, the compounds of the present invention are those of formula 1
wherein R is hydrogen, (C; - C3) alkyl, -CN, -OR/, -SR’, -CF3_
-OCF;, Cl, F, NH,, NH(C; - Cyalkyl, -N(RYCO(C; - Czlalkyl, -N(R')}R’), NO,,
-CONH,, -SO,NH,, -SO,NR)R"), or -N(R'YCOCH,0-(C; - C3)alkyl, %erein R'is
(C; - C3) alkyl or hydrogen;
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Ry i8 (C; - Cg) alkyl-O- containing one triple bond,

ocm— M ocut M-r ool Mr

(S T T T

0 s N
N-—\\ N bH3
-0-CH— MR, 5\
L 2 5™ oo Y
§ | 0 N\S) ’
-0-CH—f- \\/“Rl 0CH, M Mg, |
BN ) SN >, -0-CH,- C=C-R"
o) N | ,~C=C-
tH,

wherein R*  is hydrogen ,-CH,OH , (C1-Clalkyl , (C;-Coalkyl-O-CHy-,

(C1-Cnlkyl-S-CH,-,  (C,-Coalkyl-NH-CHy,-, [(C;-Ca)alkyll,-NCH,-,

(C1-Cocycloalkyl-0-CH,-, [(C1-Cy)alkylL,-N-CH,); JNHCH,- ,

0]
[(Cr-Cyaligl,N-CH), NCCH)CHy ,  -CHyO-( ) >

~R. : : Y
-CHZ-O-Cy/ | -CH,O-CHy /__/ R’, —</;>/

R; and R, are each, independently, hydrogen or CHg;'

Rj is (C;-Cglalkyl, NHyCH,CO-, (C4-Cg)alkyINHCH,CO-, HO(CH3),,, CO-, HCO-,
Aryl(CH,),CO-, Heteroaryl(CH,),CO-, (C;-C3)alkyl-O-(CH,),,CO-,
(C3-C3)alkylCO-, (C; - C3)alkylCO-NHCH,CO-, (C3-C)cycloalkylCO-,
Aryl-O-CH,CO-, HeteroarylOCH,CO-,

(el | (3enol
——CH0C- ——CH,0C-NHCH,CO-

m=1t03;n=0t03;

wherein
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Ri
Heteroaryl is

N 0
IF'“/X 7 N
SR S U S
)
1SR S
R' R’

wherein X is hydrogen, halogen, (Cy - Cs) alkyl or -OCH; wherein R and R’ are as
defined above; and pharmacentically acceptable salts thereof.

It is more preferred that the compounds of the present invention include those
10 of formula 1 wherein R is hydrogen, (C; - C;) alkyl, -CN, -OR', -SR', -CF; -OCF;,
Cl, F, NHy, NH(C - Cg)alkyl, -N(R)CO(C; - C3)alkyl, -NR')}R'), NO,, -CONH,,
-SO,NH,, -SO,N(R'YR"), or -N(R')COCHzo-(Cl - Cyalkyl, wherein R’ is (C; - Cy)
alkyl or hydrogen;
R4 is (C; - Cg) alkyl-O- containing one triple bond,
15
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o M ocm it Mo, /)
LK ) O-CHy =~ ~ R
S Ko/ , N\s ) ,
-O-CH;7L‘ >\/R‘i -O-CH 'J \\/\RI
No S N\N »  -0-CH,~C=C-R"
tH,

wherein R*  is hydrogen , -CH;OH , (C;-Cgalkyl , (C,-Cg)alkyl-O-CH,-,
(C-Colalkyl-S-CHy-,  (Ci-Cealkyl-NH-CH,-,  [(C,-C3)alkyl},-NCH,-,

(Cy-Cocycloalkyl-O-CH,-, . [(C1-C3)alkyl],-N-(CH,), ,NHCH,- , |
[
[(Cr-Cs) alkyl,-N{CHp), N(CH;)CHy- ,  -CH0( ) »

._CH2-0-<_-/> R‘_ -CH,-0-CH; 4 _‘/Rl, _G

R1 and R; are each, independently hydrogen or CHg;
Ry is (C} - C3)alkylCO- , (C; - Cy)alkyl-O-(CHp)CO- , ArylCO-

Q-

Rl

wherein
5 m=1t03;n=0t03;

Arylis
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Heteroaryl is
L N/ * E ) i
ISR S \&}
o o
R'
- X -
N , AN or 27,
o) ll\T IIQ
R' R’
5  wherein X is hydrogen, halogen, (C; - C3) alkyl or -OCH; and R and R’ are as

10

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, (C3-Cj3) alkyl, -CN, -OR, -SR, -CF3, OCF;, Cl,
F, NH;, NH(Ci-Gyalkyl, -N(R')CO(C;-Cglalkyl, -N(R')R'), NO;, -CONHy,
-S02NHy, -807 NHj, SO;N(R)R") or -N(R') COCH,0-(C; - C3) alkyl, wherein R’

is (C; - C3)alkyl or hydrogen; R, is (C}-Cg) alkyl-O- containing one triple bond
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-O-CHZ—,<” \\/‘Rn , -o-cn,—,< >\/‘ R .0cH~ ’K” >("R1
0" - s ’ N
N_\\ ) CH;
-O-CH~t MR, NN _a
- ) ’ O-CH 'K /\/R1 0CH; WIL_—'\A\, R,
S 0O o N\S ) s
-o-CHz_NTL/ j,ﬁk, O-CH ﬁl P\&
No | ’ \N) *  -O-CH,~C=C-R"
tn,

wherein R"  is hydrogen ,-CH,OH » (C1-Colalkyl , (C-Cg)alkyl-O-CH,-,
(Cr-Coalkyl-S-CHy-,  (C;-Colalkyl-NH-CH,-, [(C;-C3)alkyll,-NCH,-,

(Cr-Ce)cycloalkyl-O-CH,-, [(C1-C3)alkyl},-N-(CHy), ,NHCH,- ,

KCr-CoalslN-CHY, NCHCHy , a0

-CHZ-O-C}/ R" -cuz-o-cnz»g f —</:// Y

R and R are each, iqdependently hydrogen or CH3
R3 is (C1 - C3) alkylSO;- Aryl (CH3)nSO;-, Heteroary(CH; ),S0;-, or (C; - C3)

alkyl-O-(CH3),S05 -,
5  wherein
m=] to 3; n=0to 3;

Aryl is

Rl
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A further, more preferred éthbodiment of the present invention includes
compounds represented by formula 1 wherein
R is selected from hydrogen, (C; - C3) alkyl, -CN, -OR', -SR’, -CF3,
-OCF;, Cl, F, NHp, NH(C; - Cg)alkyl, -N(RCO(C; - Cy)alkyl, -N(R)(R?), NO,, .
5 -CONHy, -SOyNH,, -SO,NR)}R’), or -N(R)COCH»O-(C; - Cs)alkyl, wherein R' is
(C; - C3) alkyl or hydrogen;

R4 is (C1-C¢)alkyl-O- containing one triple bond ,

I;—\\ R 7 \_p
-O-CH,—7— / O-CHy—5— -7 ™ -O-CH -~
SO G e &
&x,
PI—\\ R N
‘O'CHZ'_IL ‘/ 1 .O0-CH,—! —'\\/R1 ,——\\
KS) > 2—](0 ) , 'O'Cﬂz'?i )\/ f{l

S

-O-CHT-NwL‘ >‘/R\1 -O-CH. 2__,L‘ )/\
o s .0-CH,~ C=C-R"
bH3

wherein R* ishydrogen ,-CHyOH , (C1-Cglalkyl , (C,-Cyalkyl-O-CH,-,
(CCoalkyl-S-CH,-,  (C;-Cgalkyl-NH-CH,-, [(C)-Cy)alkyl],-NCH,-,

{(C1-Co)cycloalkyl-O-CH,-,  [(C1-Cj)alkyll,-N-(CH,), JNHCH,- ,

O
[(C1-C3) alkyll,-N-(CH,), JN(CH;)CH,- ,  -CH,-0-( > ,
Y
"CHz’O'@/Rl, -CHTO-CH2-</_/? Rl, —Q/

Rj and Ry are each, independently hydrogen or CHj;

10

R3 is (C - C3) alkylCO-, (C; - C3)alkyl-CO- , (C;-Cq)cycloalkyCO- , (C1-C3)alkyl

-O~(CHp) -CO- , Ar (CHz),CO-, HO-(CH,),,CO-, Heteroaryl(CHp)y, -CO-



WO 00/44730

PCT/US00/01991

wherein
Arylis
(zj{ and
Heteroaryl is
5 .
I X"
[ ;_ X ’ ) L]
N | o
RSN ST |
N o N
Rl ] . . .
£ % '
N , N or ,
0 Y
wherein X is hydrogen, halogen, (C; - C) alkyl or -OCHj and R and R' are as
defined above; and pharmaceutically acceptable salts thereof.
10 | Additionally highly i)réferréd compdunds of the present invention include

those of formula 1 wherein R is hydrogen, (Cq -'_C3) alkyl, -CN, -OR’, -SR', -CF3,
’OCF3’ CL F_! NH2$ NH(C], - CS)a]kyl: 'N(R')CO(CI - C3)a1kyl! 'N(R‘)(R’)' NOz,
-CONH,, -SO;NH3, -SO,NR')(R"), or -N(RYCOCH,0-(C; - C3)alkyl, wherein R' is

(Cq - C3) alkyl or hydrogen;
15 Ry is -0-CH,~ C=C~R"
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wherein R" is hydrogen , -CH,OH , (C,-Cglalkyl , (C;-Cgalkyl-O-CH,-,
(Ci-Coalkyl-S-CHy-,  (C-CoalkylNH-CHp~,  [(C1-C3)alkyl] NCH,-,

(C-Co)cycloalkyl-O-CH,-, [(Cy-C3) alkyl)}-N-(CH,), JNHCH,- ,

0
[(C1-Ca) alkylN-(CH,), N(CH3)CH,- ,  -CH-0-( > ,

R Y
-CHz-O-g ' cHy0-cHA{ 3 & —</-_:7/

Ry is
Y M
et
-co- | co- [700- ,
C : N
M
li“ ,Co-
o W co W
M
s !
O« 3w
wherein

m=1to3;n=0t03;

L is hydrogen, (C; - Ca)alkyl, -CN, -OR’, -SR’, -CF3, -OCF3, C1, F, NHj,

-NH-(Cy - C)alkyl, -NR')CO(C; - C)alkyl, NR')R?), -NO,, <CONH,, -SO;NH,
“SONER)R), NRICOCH,0-(C; - Caalkyl,

— Y3 CONH-  Y_—y CONE-
o NF
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Mis

] N— or NR")(R") where R' is as defined above;

W is O, S, NH or N(C; - Cy)alkyl;
5 Yishydrogen, F, Cl, CF; or OCI'Is;. and X' is halogen, hydrogen, (C; - Ca)alkyl, O-
(C, - C3)alkyl, or -CH,OH; and pharmaceutically acceptable salts thereof.

Accordingly this invention provides a process for preparing compdunds of formula
1, as defined above, which comprises one of the following:
10 a) reacting a compound of formula II:

Ozs—O_R4
A )
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wherein R, R, R, R,, and R, are defined above, and A is COOH or a reactive
derivative thereof, with a compound of formula IIT

NH,OH
(11n)

to give a corresponding compound o‘f formula I;

b) resolving a mixture (¢.g. racemate) of optically active isomers of a compound
of formula I to isolate one enantiomer or diastereomer substantially free of the other
enantiomer or diastereomers;

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

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 forms. For example a racemic mixture may
be converted to a mixture of optically active diastereoisomers by reaction with a
single enantiomer of a ‘resolving agent’ (for example by diastereomeric salt
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 diastereoisomers then treated to
remove the ‘resolving agent’ thereby releasing the single enantiomer of the
compound of the invention. Chiral chromatography (using a chiral support, eluent or
ion pairing agent) may also be used to separate enantiomeric mixtures directly.

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

Some of the intermediate compounds for the preparation of derivatives of
formula 1 are those wherein Rq is OCH3 and they may be advantageously prepared
according to the illustrated Reaction Schemes. Ester derivatives of formulae 8, 14,
15, 20, 22, 23, 24, 25, 29 and 30 wherein R4 is OCH3 are used 1o prepare derivatives
wherein R4 is OH (via cleavage of O-CH3 group). As illustrated in Scheme 8
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derivatives 40 with a phenohc OH group are reacted under standard organic synthetic
conditions to convert the OH mmety 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 recognized by
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 groups may be protected with tnmethylsﬂyl or t-butyl-dimethylsilyl
moieties which are then removed in a later reaction step). In addition, those skilled in
the art will recognize that catalyhc hydrogenauon conditions are inappropiate for
preparing intermediates with an R4 moiety contammg a triple bond; the R4 moiety is

~ then introduced into intermediates not requiring a reducuon step.

15

20

25

30

35

In general, the compounds of Formula 1 are synthesized from an alkyl ester
(such as 'methyl, ethyl, t-butyl and the like) of serine, threonine, or 3,3-dimethyl-3-
hydroxypropionic acids. One ieactibﬁ ‘pathway is shown in Reaction Scheme 1. Itis
noted that methyl esters are. shown i in all of the Reaction 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 eoﬁeSponding N-(4-substituted-benzenesulfonyl)

derivatives 3 and alkylated with sujtable substituted or unsubstituted 2-nitrobenzyl
bromides or 2-nitrobenzy! chlorides to provide the corresponding nitro derivatives 5 .

. Reduction under conventional reducmg conditions, such as catalytic hydrogeneration

(with Pd/C) or chemmal reduction (e.g., with SnClz or FeCly) results in amino
derivatives 6. Reacnon of the N—(2-ammobenzyl) derivatives 6 with alkanoyl
chlorides, alkylsulfonyl chiorides, aroyl chlorides, heteroaroyl chlorides, aryl sulfonyl
chiorides, heteroarylsulfonyl chlorides and the like, in the presence of trialkylamines
or pyridene, provides the dehydfoalanine derivatives 7. Ring closure to the
1 4]benzod1azepme compounds 9i is carried out by reachon with a mild base such as
sodium or potassium b1carbonate in an alcohol solvent such as methanol or ethanol.
Standard conditions wh1ch mvolve hydrolysis of the ester (NaOH), acid chloride
formation and reaction of the acid chloride with hydroxylamme are then used to
convert the ester denvatlves 8 to the hydroxannc aclds 9. Ester derivatives 8 (where
the ester function is a t-butyl ester) are converted to the acid with tnﬂuoroacenc acid
under standard condltlons '

As illustrated in Reaction Scheme 2, derivatives. 10, which contain a blocked
hydroxyl group, are alkylated with 2-nitro or 2-amino 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 hydroxy blocking group with derivatives 12, where
the R4 group is a protected amino moiety with simultaneous deblocking of the amino
and hydroxyl functions, gives intermediate compounds 13. The intermediates 13 may

5  then be reacted with benzyloxycarbonyl chloride to give the closed ring [1,4] benzo-
diazepines 14." Reaction of the detivatives 14 with acyl chlorides, aroyl chlorides,
heteroaroyl chlorides, alkysulfonyl chlorides, arylsulfonyl chlorides and heteroaryl-
sulfonyl chlorides and the like affords the intermediates 15.

8 Scheme 1
CH30C NH, ﬁ ?0 2@'1‘4
, 1805 R«  — cmoc NH
HO + \g
2 1 07
1 HO— CH  Br
0 $03 Ry 3 R .
It
CH30C N "
HO—\_ ' Hz% R ﬁ ?02 R
<«—— CH30C N
6
_— —_ HO :gkl NO2
AdCH ) CoC Heteroary{CH,,) COC R "
AI(CHZ;‘ SO 2Cl Hetetoaryl(CHz)nSO 2Cl 5
Akyl-0-CH,) COCY Alkyl-0-(CH,)S0 ,C1 g zon&
AlkylcOC1 Alky1SO,C1 CH,0
Cycloalky C3to C;)CO : Rx;r R
[ R, g;
so O—& / 3
ﬂ L2 Base 8
CH30 c\(" 1 OH-
J @ acococ
R{ “R, R () NH,0H
Ry o
"
Rl « R
R,
R,
10 9

wherein
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n=0t03;
m=1t03;
R1=R,=(C; - Cg)alkyl R =Hydrogen; halogen; OCI'Ig, NO,; NHy; CF3;
. NHCOCHj;; NHCOCH,0CH3; CONH,; -N(R)(R, -N(R')CO(CI Cylalkyl; (C; -
5 Cylalkyl;
R3 = Ar(CH»),CO-; Heteroaryl(CHp),CO-, Ar(CH3),SO,-; Heteroaryl(CHy),SO5-;
Alkyl-0-CH,),CO-; Alkyl-O- (CHp)ySO2-; AlkylCO-; AlkylSO,-; AlkylCO-
NHCH,CO-; and cycloalkyl(C3 - C7)CO-; and
R4 is as defined herein. |
' Scheme 2

Q so-O-m
0 ?OZO‘ i

i Cﬂ30 C
CH;0 C NH
HO %l + CH,OH
{ \ .

3 .

Rs-—-NOz
t-BocNH- ¢P + DEAD

| ﬁcnzocorm-
o Fr rs=wo
()H,; P Y cnso
D{ (2)H+
Rs = t-BocNH-
(1)1-1"' ; TRA
cnzocom-
(1) ):

Fen,ocoa l

\6COC1 _Q_
SO Rs
et ]

cn3ocﬁ/ R750, & CH30C
R Ry R

1 R
I RgCOC! ry ¢
2 S R
or
10 4 R,S0C 15

wherein
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n=0to3;

m=1to3;

@ = phenyl;

DEAD = diethylazodicarboxylate;

Rg = Ar(CH,),-; Alkyl-; Heteroaryl(CHp),,-;Alkyl-O-(CH,),; Cycloalky)(C; - Cy);

R7 = Ar(CHp)y~; Alkyl-; Heteroaty(CHp)y-; Alkyl-O-(CHp)p-;

Rg = Ar(CH),CO-; Ar(CHy),SO;-; AlkylCO-; AlkylSO,-~; Heteroary(CH,),CO-;
Heteroaryl(CH,),SOy-; Alkyl-O-(CH,),CO-; Alkyl-O-(CHy),,SO,-.

1-substituted arylmethyl-2,3,4,5-tetrahydro-1H [1,4]-benzodiazepines may
be prepared in the manner illustrated in Reaction Schemes 3 and 4. In Reaction
Scheme 3, the methyl 3-hydroxy-2-[4-methoxybenzenesulfonyl)-(2-amino-benzyl)-
amino}-propionates 6 are subjected to reductive alkylation with arylcarboxaldehydes
and heteroarylcarboxaldehydes to provide intermediates 17. Standard reaction
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 [1,4]benzodiazepines 20.

In an alternative route to the 3-hydroxamic acid derivatives 21(Scheme 4), N-
aroyl' derivatives 22 are reduced with reducing agents such as borane or lithium
aluminum hydride to reduce both the ester and amide fonctions. The 3-
(hydroxymethyl)-1-(arylmethyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepines 23 are
oxidized with stardard reagents known to convert a hydroxymethyl group to a
carboxylic acid:reagents such as NalO4 with catalyst RuO3 (e.g., see J, Org. 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
converted to hydroxamic acid derivatives via hydrolysis of the ester to the acid and
coupling the acid chloride with hydroxylamine.



WO 00/44730 PCT/US00/01991

-22-
Scheme 3
CH 0
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Scheme 4
g o 2@‘&: SOZO.H‘
CH30C HOC
RJ R BH, R, R
. ——
R; ) R
O-“=Ar CHAr
22 23
. SO R,
ﬁ $02 R mo. N &
HO I!l \ ’
H Rl N R
R, R N
P R, -
R, T:H —— | .
2A1' 21
24
wherein R,
10
Ar= \’7’ )/Rg R9 ],'Ijaklo
} L , \'\s ) , Of
{];)/ R,, -3d Ry and Ry are hydrogen Cl, Br, F, OCH, , OEt,
o)
SCH3 , COCH,. COEt,CF3 ,OCF; »or Me;N-
G Y A so2
CHL0C | cn3o
R, 'f —
0°C~ R, CH2R3
25 25a

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

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

5 moieties in the 1-(substituted carbonyl) group which may be prepared in the manner
shown in Reaction Scheme 5. Reaction of the 2,3,4,5-tetrahydro-1H-[1,4]-benzo-
diazepines 14 (without a substituent at the 1-position) with carbonyl chloride
derivatives in the manner depicted in Reaction Scheme 5, results in intermediates 25
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which are then converted to acid 26 and hydroxamic acids 27. The intermediates 25
may also be synthesized by reaction of methyl'2-[(2-aminobenzyl)-(4wmethoxy-
benzenesulfonyl) aljlino]-S-hydroxypropionates 6 with acid chlorides to give
“dehydroalanine” derivatives 28. As previously described, mild bases such as
NaHCO3 can be reiéted with these derivatives to cause ring closure via a 1,4-addition
10 the double bond in intermediate 28 1o provide the 7-membered 2,3,4,5-tetrahydro-
1H-{1,4] diazepines 25.

As illustrated in Reaction Scheme 6, aryl-arylcarbonyl, heteroaryl-
arylcarbonyl, aryl-heteroarylcarbonyl, heteroaryl-heteroarylcarbonyl derivatives 30
may be synthesized by standard pailadium catalysed coupling of bromoaroyl or
bromheteroaroyl derivatives 29 with appropriate arylstannanes ‘heteroarylstannanes,
arylboronic acids, heteroarylboromc acids, aryl tnﬂates, heteroaryl triflates and the
like, under known condmons For example, see Smﬂmgg 563-566 (1997); 1. Org.

Chem., 62:3405-3406, (1997); Teirahedron Lett, 36:5247-5250, (1995);

Heterocycles, 45:467, (1997); T Tetrahedron Lett,, 38: 1118-1182 (1997); Heterocycles,
42 189-194, (1996); w 5005-5006 '(1993); Synthesis, 843, (1987);
gclg, 2711-2716 (1987); and Tetrahedron Lett., 4407-4410, (1986).
By couplmg with such palladmm ‘catalysts, aryl—aryl heteroaryl-aryl, aryl-
heteroaryl and heteroaryl-heteroaryl carboxylic ester- denvauves can be prepared and

‘these derivatives converted to carboxylic acid 1nte1_med1ates The acids are then
‘converted to acid chiondes which aré reacted with esters of 2- [(2-aminobenzyl)-(4-
: subsntuted-benzenesulfonyl)ammo]-s-hydroxypropmnate as illustrated for conversion
- of derivatives 6 to intermediates 31.

The followmg references describe proceduréé for the synthesis of methyl 3-
arylpyrrole-4-carboxylates as in J. Org. Chem., 62: 2649-2651 (1997); methyl (2-
methylphenyl) benzoates as in J Org Chem., 62: 3405-3406 (1997); and methyl
benzoates substitued with heterocyclic moieties such as furanyl, thienyl or pyridinyl
groups as in Tetrahedron Lett,, 27:4407-4410, (1986).
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_ Y,Q/W w w
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YisH, F, Cl1, CF3, CH, or OCHg;
X is halogen, hydrogen, or (Cq - Cg)alkyl;
R and R’ are as defined herein;
S R, andR, are as defined herein; and
Ry is as defined herein.
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The intermediates 2,4,5,6-tctrahydro—1H-{l,4]benzodiazepines 39 and 38 may
be prepared from glycine esters in the manner exemplified in 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 alkyiated with a substitated
(R) or unsubstituted (R=H) 2-nitrobenzyl bromide in N,N-dimethylformamide or 1-
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 methyl 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
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 dimethylaminomethyl (Mannich type) compounds as intermediates for
elimination to the “dehydroalanine” derivatives 37 or direct ring closure of 36 to 39
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.



WO 00/44730

‘Scheme 7

PCT/US00/01991

CH,OCCH,NH, + C':ISOZ-<f>-R4 - CH;OCCI-IZNHSQL—<T/>-R4

32

o
i
CH30CCH2}\1-SOZ

@/Nﬂz

+

l CH, = N(CH,),C1-
or + '
CH,=N(CH,),I-

0 y
CH,0CCH—N-50;
(CH;),N—CH, Hz\

NH, \ \
CH:,’OE lflo .

0% |
39

Ry

R,

33 H,Br
| No2
R
. ?-
CH30_CCH§¥‘502‘®'R4
. HZ
| NO,
x
R
34
o O
—> | \ ]
Ak
37



WO 00/44730 PCT/US00/01991

10

15

20

29.

The intermediate carboxylic acids for conversion to the tetrahydro[1,4]-
benzodiazepine-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
of Formula 1, alternate routes are preferred as shown in Scheme 8. These routes
may be preferred when the R, group contains a triple bond or when it is preferred to
introduce the R, group toward the end of the synthetic sequence. Under these
conditions, intermediate carboxylate esters of formula 41 or acids of formula 44
wherein the R, substituent is an OH group are prepared. Intermediates with R, an
OH group any be prepared from derivatives wherein the OH group is protected by a
group which can be selectively removed. Deriviatives 40 wherein R‘ is an OCH,
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
alkaline metal carbonates, hydrides, alkoxides and organic bases. Reaction with an
alkylating moiety represented by the formula R, ,CH,X wherein X is a reactive leaving
group such as a chloride,bromide, iodide ,O-mesylate or an O-tosylate gives the
derivatives 42 and 48.

The alkylation reaction may be carried out with carboxylate esters such as 41
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 O-alkylated derivatives 42 and 45. Standard Mitsunobe Reaction conditions,
which are described in the following literature references ,may be used in the

coupling reactions.

(a) J. Heterocyclic Chem. 34, 349 (1997);(b) Tetrahedron Lett 37, 6439 (1996);(c) J.
Org Chem, 56, 7173 (1991),(d) Tetrahedron Lett 5709 (1989;(e) Synthesis 1-28
(1981).
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Scheme 8
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1
Rs
45 43
RysCHX R;sCH,0 = R, (as hercin before defined)
X = halogen, OTs, R;CH,0H = RH
OMs

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
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 saits of compounds
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with an acidic moiety include those with alkali métals or alkaline earth metals (such
as sodium, potassium, calcium, and magnesiumy) or organic bases.

When the present compounds are utilized in pharmaceutical compositions,
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 form of tablets, capsules, dispersible powders,
granules, suspensions, syrups or elixirs; parentally, in the form of a sterile injectable
solution or suspension; or topically, in the form of creams, lotions, ointments, etc.
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
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
orally, as well as by intravenous, intramuscular, subcutaneous or topical routes. Solid
carriers useful for preparing tablets, 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,
glycols, non-ionic surfactants, and edible oils such as corn, sesame, and peanut oils.
Adjuvants conventionally used in the preparation of pharmaceutical compositions
may also be included, such as flavoring agehts, coloring agents, preservatives and
antioxidants,

The compounds of the present invention were tested for biological activity
according to the following procedures.
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In Viuo ge]atmﬁ Lsggy

The assay is based on the cleavage of the thropepnde substrate ((Ac-Pro-Leu-
Gly(z-mercapto-4-methyl-pentanoyl)-Leu-Gly-OEt), available from- Bachem
Bioscience) by the enzyme gelaun_ase releasing the substrate product which reacts
colorimetrically with DTNB ((5,5"-dithio-bis(2-nitro-benzoic acid)). This assay is
disclosed in Wemgarten et al, “Spectrophotometric Assay for Vertebrate
Collegenase”, M_Meg 147 :437-440, (1985) The enzyme activity is
measured by the rate of the color i increase. -

The thiopeptxde substrate was made up fresh as a 20 mM stock in 100%
DMSO and the DTNB was dlssolved in 100% DMSO as a 100 mM stock and stored
in the dark at room temperature The snbstrate and the DTNB were diluted together
to 1 mM with substrate buffer (50 mM HEPES pH 7.5, 5 mM CaCl)) before use.
The stock of human ncutrophrl gelatmase B was diluted with assay buffer (50 mM
HEPES, pH 7.5, 5 mM CaCly, 0. 02% Brijtoa final concentration of 0.15 nM.

_ The assay buffer, enzyme, DTNBIsubstrate (500 uM final concentration) and
vehicle or inhibitor were -added to a 96 well plate (total reaction volume of 200ul) and
the increase in color was monrtored spectrophotometncally for 5 minutes at 405 nm
on a plate reader.

The increase. in 0D405 was plotted and the slope of the line was calculated _
The slope represents the reaction rate. The linearity 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 <0.05) with drug-treatéd rates using Dunnett's multiple
comparison test. Dose-response relationships were generated using multiple doses of
drug and IC50 values with 95% CI were estimated usmg linear regression (IPRED,
HIB).

In Vitro Co

This assay was based on the cleavage of a pepttde substrate ((an-Pro-Cha—
Gly-C ys(Me)—Hrs—Ala—Lys(NMa)-NHz_), available from Peptide International, Inc.)
by collagenase releasing the fluorescent NMa grtm'p which was quantitated on the
fluorometer as disclosed in Bickett et 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 fluorescence in the intact substrate.

The assay was run in HCBC assay buffer (50 mM HEPES, pH 7.0, 5 mM
Ca+2, 0.02% Brij, 0.5% Cysteine), with human recombinant fibroblast collagenase
(truncated, mw=18,828, from Wyeth-Ayerst Research, Radnor, PA). The substrate
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was dissolved in mithanol and siog?ed frozen in 1 ™M aliquots. Collagenase was
stored frozen in buffer in 25 yM aliquots. In conducting the assay, the substrate was
dissolved in HCBC buffer to a final concentration of 10 uM and collagenase to a final
concentration of 5 nM. The compounds being examined were dissolved in methanol,
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
line was calculated representing 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 Dunnpett's
multiple comparison test, Dose-response relationships were generated using multiple
doses of drug and IC50 values with 95% CI were estimated using linear regression.

Procedure for Measuring TACE Inhibition

In a 96-well black microtiter plate, each well received a solution composed of
10 uL. TACE (available from Immunex) at a final concentration of lug/mL, 70uL
Tris buffer, have a pH of 7.4 and containing 10% glycerol (final concentration 10

‘mM), and 10 pL of test compound solution in DMSO (final concentration 1uM,

DMSO concentration <1%). The plates were incubated for 10 minutes at room
temperature. The reaction was initiated by addition of a fluorescent peptidyl substrate
(final concentration 100 uM) 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
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 {(xxsem) 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
using multiple doses of drug and ICs values with 95% CI were estimated using
linear regression.

Some results obtained following these standard experimental test procedures
are presented in Table 1.
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B0~
HOHN
Rz R
Comp:und 3 ICso (nM)
o . _
R, Eumple R R, R R MMP-1 MMP9 MMP-13 TACE
COCH; 1 H H H -OCH,C=CCH, 85 28 77 16

« zs-’\\. 2 H H H .OCH,C=CCH,

%0 24 8 3

4CO-© 3 H H H .OCHC=CCH, 165 36 10 s
--CO-Q 57 H H H .OCI-[ZC_—__CCHs _ 1'25 2 7 33
s memm wm n

Some intermediite'- compounds for the synthesis of derivativeé of formula 1 are
presented in Table 2 (Reference Examples 10, 11, 41, 43-90, 92-97, 99, 100, 162,
. 166, 176, 181, 182, 186, 188, 190)

5
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The present invention will now be illustrated with reference to the following, non-

limiting examples.

Reference Example 1 -
(L) N-(Benzyloxycarbonyl)-O-benzylserine, t-butyl ester -

Into a solution of 25 g (0.076 mol) of N-(benzyloxycarbonyl)-O-benzylserine -

in 600 ml of CH2CI2 cooled to -6°C in an ice-salt bath was bubbled isobutylene,
while 4.1 ml of concentrated sulfuric acid was added dropwise therefo. The mixture
was stirred for 4 hours and worked up as described in M 26:2723
(1996) to give 29.24 g of product as a yellow oil.

Reference Example 2 -

L-Serine, t-butyl ester T

A mixture of 2924 g (0.076 mol) of (L) N-(benzyloxycarbonyl)-O-
benzylserine, t-butyl ester from-Reference Example 1, 24.1 g (0.38 mol) of
ammonium formate and 38.3 g of 10% paladium on carbon in 600 ml of methanol

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

mixture was filtered through diatomaceous earth and the ﬁltér pad was washed with
methanol. . The filtrate was concentrated to give 12.18 g (99.6%) of product as
described in Mty_@mm 26 2723 (1996). '

_ Reference Example 3 i
N-(&Methoxybemenesnlfonyl)—l,-serine, t-but_yl ester (3-hydroxy-2-

(4-methoxybenzenesnlfonylamino)propionic acid, tert-butyl ester)

To a solution of 12.18 g (0.0756 mol) of L-serine, t-butyl ester, 26.52 ml of
triethylamine in 160 ml of CHzGlz (cooled in an ice bath) was added, in small
portions, 16.1 g (0.0771 mol) of 4-methoxybenzene-sulfonyl chloride. The mixture

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

washed with H20, 2N citric acid, brine and dried with Na3SO4. The solvent was
removed under vacuum to give 25._34-'g of solid which was triturated 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 gel with hexane-cthyl acetate (7:3) as eluent to give 5.71 g
(22.8%) of white solid. m.p. 70-75°C. Anal. for C14H21N068

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

Found: C, 50.4; H,6.3; N,4.4.



WO 00/44730 : ‘@“’- - PCT/US00/01991
-39
Reference Example 4
3-Hydroxy-2-{(4-methoxybenzenemlfonyl)-(Z-nitrobenzyl)amlno]
propionic acid, tert-butyl ester
5 To 6.16 g (18.6 mmol) of 3-hydr6xy-2-(4-mcthoxybenmnesulfonylamino)-
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propionic acid fert-butyl ester in 50 ml of N,N-dimethylformamide, 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 N,N-
dimethylformamide was added dropwise. The mixture was stirred under nitrogen at
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 extracted with- CH2Cl2. The
organic extract was washed with H2O, brine and dried with Na2SO4. The solvent
was removed to give 11.2 g of solid which was chromatographed on silica gel with
hexane-ethyl acetate (1:1) as eluent followed by hexane-ethyl acetate (35:65) as
eluent. The fractions containing 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 C21H26N208S:

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

Found: C,54.0; H,5.7; N,6.Q.

Reference Example 5
2-[(2-Aminobenzyl)-(#méﬂloxjfbenzenwulfonyl)anﬁno]-&hydroxypropionic
acid, tert-butyl ester

A mixture of 0.60 g (1.28 mmol) of 3-hydroxy-2-[(4-methoxybenzene-
sulfonyl)-(2-nitrobenzyl)amino} pfopionic acid, tert-butyl ester and 145 g (6.45
mmol) of SnClp+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 was neutralized with saturated sodium bicarbonate solution and
filtered through diatomaceous earth. The ethyl acetate layer was separated and
washed with H2O, brine and dried with Na2SO4. The solvent was removed under
vacuum to give 0.30 g (53%) of a gum. Anal. for C21H28N206S:

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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Reference Example 6
2-[(Z-Al_ninobenzyl)-(4-methoxybenzenesulfonyl)anﬁno]-3-
| hydroxypropiomc acid
A solution of 0.75g (1.72 mmol) of 2-[(2-ammobenzyl)—(4~methoxybenzene—
sulfonyl)ammo]-S—hydroxypropzomc acid, tert-butyl ester and 6 ml of trifluoroacetic
acid in 6 ml of CH2C12 was stm'ed at room temperature for 3 hours and then
concentrated to dryness under vacuum To the resndue was added H20, CHzClz and
IN NaOH until the aqueous layer reached pH 8 The aqueous layer was then
separated, acidified thh 2 N citric acnd and extracted thh ethyl acetate. The extract
was washed with H20 brine and dned NazSO4. The solvent was removed under
vacuum to give 0.35 | g (54%) of a sohd Anal for C17H20N2058
Calc'd: C, 537 H,5.3; N74
Found: C, 530 H,5.3; N69

Referenee Example 7
2-{(2-[3—(Triﬂuoromethylbenzoyl)ammobenzyl]-(4-
methoxybenzensulfonyl)amino}acryhc acid, tert-butyl ester

A mixture of 0431 g(1 mmo]) of 2-[(2-ammo-benzyl)—(¢methoxybenzene-
sulfonyl)ammo]-3-hydroxy-prop10mc acid, tert-butyl ester, 0.474 g (2.2 mmol) of 3-
(mﬂuoromethyl)benzoyl chloride and 1.ml of pyndme in 2 ml of CH2Cl2 was stirred
at room temperature for 3.5 hours. The mixture was poured into H20 and extracted
with CH2Cl2. The extract was ‘washed with H20, 2 N citric acid, H20, 1 N
NaHCO3, brine and dned with Na2804 "The solvent was removed to give 0.72 g of

~ solid. The solid was dlssolved in2 ml of tetrahydrofuran and 1.5 ml of triethylamine

was added thereto. The solution was heated at 65°C overnight and concentrated to
dryness under vacuum. The resxdue was extracted with CH2Cl2 and the extract
washed with HzO and dried with NazSO4. ‘The solvent was removed under vacuum
to give 0.55 g of product as a sohd From a similar run the product was
chromatographed on silica gel w1th hexane-emyl acetate to give a solid, m.p. 65-
72°C. Anal. for C29H29F3N2058

Calc'd: C, 59.0; H,5.0; N4.7;

Found: C,59.2; H,5.2; N44.
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Reference Examplé 8
4-(4-Methoxybenzenesulfonyt)-1-(3-trifluoromethylbenzoyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, tert-butyl ester
A mixture of 0.55 g (0.932 mmol) of 2-{(2-[3-(trifluoromethyl)benzoyl]-amino-
benzoyl]-(4-methoxybenzenesulfonyl)amino} acrylic acid, tert-butyl ester
and 0.102 g (1.21 mmol) of NaHCO3 in 4 ml of methanol was stirred at room
temperature overnight and the solvent removed. The residue was extracted with

'CH2CI2 and the extract washed with H2O, brine and dried with Na2SO4. The

solvent was removed to give 0.57 g of solid. The solid was chromatographed on
thick layer silica gel plates with hexane-ethyl acetate (1:1) as solvent to give
0.30 g of a light yellow solid, m.p. 57-60°C. Anal. for C29H29F3N206S:

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

Found: C,58.8; N,5.0; N,4.6.

Reference Example 9
4-(4-Methoxybenzenesulfonyl)-1-(3-trifluoromethylbenzoyl)-2,3,4,5-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-1H-[1,4Jbenzodiazepine-3-carboxylic
acid, tert-butyl ester and 3 ml of trifluoroacetic acid in 3 ml of CH2Cl2 was stirred at
room temperature for 3 hours. The mixture was concentrated to dryness under
vacuum and the residue extracted with CH2Cl2. The CH2Clo was washed with 1 N
NaHCO3 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 CHCl
extract was washed with 2 N citric acid, H20, brine and dried with Na2SO4. The
CH2CI2 extract and the ethyl acetate extract were combined and the solvent removed
under vacuum to give 0.31 g of solid, m.p. 105-110°C. Anal. for C25H21F3N20¢S:

Calc'd: C,56.2; H4.0; N,5.2;

Found: C,55.1; H,3.7; N,5.0.

Reference Example 10
Methyl 1-([1,1'-Biphenyl]-2-carbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
To a mixwre of 1.5 g (3.8 mmol) of methyl 2-[(2-aminobenzyl)-(4-
methoxybenzenesulfonyl)amino]-3-hydroxypropionate and 2.65 ml of triethylamine
in 12 ml of CH2Cl2 chilled at 0°C was added a solution of [1,1"-biphenyl]-2-carbonyl
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chloride in 6 ml of CH2Cl2. The mixwre was stirred at room tempcrature overnight
and diluted with CH2CI2 and H20. . The organic layer was separated and washed
with 2 N citric acid, brine and dried with Na3SO4, - The solvent was removed under
vacuum to give 2.2 g of a white foam. Anal. for C31H28N206S:

Calc'd: €,66.9; H,5.1; N,5.0; Found: C,67.3; H,5.2N4.7.

Reference Example 11
Methyl 4-(4-Methoxybenzenesulfonyl)-1-(2-methyl-5-fluorobenzoyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
To a mixture of 1.5 g (3.80 mmol) of methyl 2-[(2-aminobenzyl)-(4-
meﬂnoxybenzenesulfqnyl)amino]-3-bjdroxypropi.ona;e and 2.64 m} (18.97 mmol) of
triethylamine in 15 ml of CH2ClY, chilled to 0°C, was added 1.36 g (11.4 mmol) of
2-methyl-5-fluorobenzoyl chloride. :The mixturc was stirred at room temperature
overnight. The solution was then diluted with CHzClz and water and the organic
layer separated. The organic layer was washed with 2 N citric acid, brine and dried
with Na2SO4, The solvent was removed under vacuum to give 2.2 g of a white
foam. Anal. for C26H25FN206S: - .
Calc'd: C,60.9; H4.9; N,5.5; Found: C,60.9; H,5.0; N,5.0;
Mass spectrum (ES) 513.4 (M+H).

Reference Example 12
Methyl 4-(4-Methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4] benzodiazepine- 3-carboxylate

To a mixture of 50 g (12._6_8 mmol) of methyl 2-{(2-aminobenzyl)-(4-
methoxybenzenesulfonyl)amino]-3-hydroxypropionate and 17.7 ml (26.8 mmol) of
triethylamine in 50 ml of CH2CI2 chilled to 0°C was added 9.05 ml (63.4 mmol) of
benzy] chloroformate. The mixture was stirred overnight and then cooled to 0°C and
.8 ml of triethylamine and 9.05 ml (63.4 mmol) of benzyl chloroformate were added
thereto. The mixture was stirred overnight and then washed with H20, 2 N citric
acid, brine and dried with Na2SO4._ The solvent was removed under vacuum to give
6.95 g of solid. The solid was chrgmamgraphed 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 oil. Anal. for C18H20N205S:

Calc'd: C,57.4; H,5.4; N,7.4; S,8.5; Found: C,57.9; H,5.4; N,6.7; 5,7.9;

Mass spectrum (ES) 377.2 (M+H).
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Reference Example 13

Methy! 3-Hydroxy-2-(4-methoxybenzenesulfonylamino)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 triethylamine in 100 ml of CH2Cl2, cooled to 0°C, was added
portionwise 6.64 g (32.14 mmol) of 4-methoxybenzenesulfonyl chloride. The
mixture was then stirred under argon. at room temperature for 2 days. The mixture
was diluted with 100 ml of CH2Cl2 and then washed with 60 m] each of H2O, 2 N
citric acid, brine and dried with Na2SO4, The solvent was removed under vacuum to
give a solid. Crystallization from ethyl acetate gave 5.0 g (54%) of white crystals,
m.p. 92-94°C. Anal, for C11H15NOgS:

Calc'd: C,45.7; H,5.2; N,4.8; S,11.1;

Found: C/45.6; H,5.2; N4.8; S,11.1,

P

Reference Example 14
Methyl 3-Hydroxy-2-[(4-methoxybenzenesuifonyl)-
(2-nitrobenzyl)amino]jpropionate
To a solution of 15.0 g (51.85 mmol) of methyl 3-hydroxy-2-(4-
methoxybenzenesulfonylamino)propionate in 125 ml of N,N-dimethylformamide,
cooled in an ice bath, was added portionwise 2.29 g (57.03 mmol) of NaH (60% in
oil). The mixture was stirred at 0°C for 20 minutes and then a solution of 12.32 g
(57.03 mmol) of 2-nitrobenzyl bromide in 25 ml of dry N,N-dimethylformamide was
added dropwise. The solution was stirred at room temperature for 48 hours and
diluted with 500 m1 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
and extract was washed with 200 m1 each of H20, 1 N NaHCO3, brine and dried with
Na2SO4. 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-
129°C. 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 C18§H20N208S:
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-_Aminobenzyl)-(4-meﬂ|oxybenzenesulfonyl)amino]-
3-hydroxypropionate
To a mlxtute under mn'ogen of 1.5 g (3.53 mmol) of methyl 3-hydroxy-2-[(4-
methoxybenzenesulfonyl)—(z-mtrobenzyl)ammo]proplonate 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% palladium on carbon. The mixture was stirred overnight at room

. temperature and heated at 80°C for 2 hours. - The mixture was filtered through

diatomaceous earth and the filtrate concentrated to dryness under vacuum to give a
semisolid. Trituration with ethyl acetate gave 0.65 g (47%) of white crystals, m.p.
138-140°C; Anal. for C18H22N206S:

Calc'd: C,54.8; H,5.6; N,7.1;

Found: C,53.0; H,5.6; N,6.8. :

: P Referenee Example 16 -
Methyl 3-Hydroxy-2-{(4-meﬂloxybenzenesulfonyl)-[2-(2,2,2-
triﬂuoroaeetylanuno)benzyl]ammo}propionate

To a solution of 0.50 g (1.27 mmol) of methyl 2-[(2—ammobenzyl)—(4—
methoxyben_zenes,uli__::onyl)atmnp]~3_-!.lyd;pxyprop10nate in 5 ml of CH2Cl? was added
1.8 ml (12.7 mmol) of trifluoroacetic anhydride. The solution was stirred for 1 hour
and concentrated to dryness under ilacuum. Methanol was added to the residue and
the solvent was removed under vacuum. - The addition of methanol and concentration
to dryness was repeated twice. The residue was chromatographed on silica gel thick
layer plates with hexane-ethyl acetate (1:1) to give 0.50 g of a colorless glass Anal,
for C20H21F3N2078: BT - -

Calc'd: C,49.0; H,4.3; N,57

Found: C,49.0; H4.5; N,54.

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

(2-nitrobenzyh)amino]acrylate
To a solution of 1.0 g (2.356 mmol) of methyl 3-hydroxy-2-[(4-methoxy-
benzenesulfonyl)-(2-nitrobenzyl) ainino]propionate in 2 ml of pyridine, cooled to -
10°C was added 0.539 g (2.83 mmol) of 4-methylbenzeuesulfonyl chloride. The
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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acetate and the extract washed with H20, 2 N citric acid, and brine and then dried
(Na2504). The solvent was removed under vacuum to give 1.2 g of an oil. The oil
was dissolved in 6 ml of pyridine and 1.08 g of 4-methylbenzenesulfonyl chloride
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 crystals, m.p. 65-67°C. Anal. for C1gH1§N207S:
Calc'd: C,53.2; H4.5; N,6.9;
Found: C,53.7; H4.5; N,7.2.

Reference Example 18
Methyl 2-{(4-Methoxybenzenesulfonyl)-
[2-(4-pyridinylcarbonyl) aminobenzyljamino}acrylate

To a mixture of 1.5 g (3.80 mmol) of methyl 2-[(2-aminobenzyl)-(4-
methoxybenzenesulfonylyamino]-3-hydroxypropionate and 3.0 ml (21.6 mmol) of
tricthylamine in 15 ml of CH2Cl2, 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
temperature overnight and diluted with CH2Cl2. The mixture was washed with H20,
2 N citric acid, and brine and then dried with Na2SO4. The solvent was removed to
give 1.8 g of a light tan solid; Anal. for C24H23N306S:

Calc'd: C,59.9; H4.8; N,8.7; S,6.6;

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

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

Utilizing the procedure destribed in Reference Example 18, the following
intermediate compounds can be prepared from the appropriately unsubstituted methyl
2-[(2-aminobenzyl)-(4-methoxybenzenesulfonyl)amino]-3-hydroxypropionate or the
appropriately substituted methyl 2-[(substituted-2-aminobenzyl)-(4-methoxybenzene-
sulfonyl)amino}-3-hydroxypropionate.
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Reference Example 19
Methyl 2-{(4-Methoxybenzenesulfonyl)-[2-(2,2,2-
trifluoroacetylamino)benzyllamino)acrylate
white crystals, m.p. 120-121°C. Anal. for C20H19F3N206S:
5 Calc'd: C,50.9; H4.1; N,5.9;
Found: C,50.8; H,4.2; N,5.6.

Reference Example 20
Methyl 2-[(2-Benzoylaminobenzyl)-(4-meﬂ|oxybenzenesulfonyl)
10 . aminoJacrylate
yellow oil. Anal for C25H24N206S:
Calc'd: C,62.5; H,5.0; N,5.8;
Found: C,62.7; H,5.3; N,5.0.

15 Reference Example 21
Methyl 2-[(Z-Aoetylaminobenzyl)-(tt-meﬂloxybenzenesulfonyl)
amino]acrylate
- : Reference Example 22
20 "~ Methyl 2-((4-M_et_hoxybenzemsnlfonyl)-{2-[(3—

pyridinylcarbonyl)amino]benzyl}amino)acrylate
off-white solid. Anal. for C24H23N306S:
Calc'd: C,59.9; H4.8; N,3.7; S,6.6; -
- Found: C,58.9; H,4.8; N,8.4; S,6.4;
25 Mass spectrum (ES) 482.8(M+H).

- Reference Example 23
Methyl 2-((4-Methoxybenzenesulfonyl)-{[(2-
thienylcarbonyl)ammo] benzyl}amino)acrylate
30 tan solid. Anal. for C23H22N20682
Calc'd: C,56.8; H4.6; N,5.8;
Found: C,55.7; H4.4; N4.9.
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Reference Example 24

Methy! 2-{[2-(-Methoxyacetylamino)benzyl)-(4-
methoxybenzenesiilfonyl)amino)acrylate
yellow oil. Anal. for C21H24N207S:

5 Calc'd: C,56.2; H,5.4; N,6.3;
Found: C,55.3; H,5.6; N,5.8.
Reference Example 25
Methyl 2-{(4-Methoxybenzenesulfonyl)-[2-(n-
10 propylsulfonylamino)benzyllamino}acrylate

light brown oil. Anal. for C21H26N20782:
Calc'd: C,52.3; H,5.4;. N,5.8;
Found: C,51.9; H,5.4; N,5.7.

15 Reference Example 26
Methyl 2-{[2-(3-Phenylpropionyl)aminobenzyl}-(4-
methoxybenzenesulfonyl)amino}acrylate
light brown oil. Anal. for C27H28N206S:
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-Triflucromethylbenzoyl)aminobenzyl]-(4-
methoxybenzenesulfonyl)amino}acrylate
25 yellow solid; m_p. 65-72°C.

Reference Example 28
Methyl 2-{[2-(4-Biphenylcarbonyl)aminobenzyl]-(4-
methoxybenzenesulfonyl)amino}acrylate
30 white solid. Anal for C31H28N206S:
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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Reference Example 29
Methyl 2-{[2-(Cyclopropylcarbonyl)aminobenzyl]-
_ (4-methoxybenzenesulfonyl)annno}acrylate
yellow oil. Anal for C22H24N2068

5 Calc'd: C,59.5; H,5.4; N,6.3;
Found: C,60.0; H,5.7; N,6.0;
Mass spectrum (ES) 445.5 (M+H).
_ Reference Example 30
10 Methyl 2-{[2-(Cyclohexylcarbonyl)ammobenzyl]—(4-

_memoxybengenmltonyl)amipo}aerylate
white foam. Anal. for C2sH30N206S:
Calc'd: C,61.7; H,6.2; N,5.8; -
Found: C,59.1; H,6.0; N,5.4;
15 Mass spectrum (ES) 487.5 (M+H).

Reference Example 3a
Methyl 2-{[2-(3-Fluorobenzoyl)ammobenzyl]—(4-
R methoxybenzenesulfony)amino}acrylate
20 S
Reference Example 32
Methyl 2-{[2-(3-Chlorobenzoyl)aminobenzyl]-(4-
: 'me'thoxybenzjemsmfonyl)axmﬁo}acrylate

25 o Reference Example 33
Methyl 2-{[2-(2, 4-Dichlorobenzoyl)ammobenzyl]-(4—
. pleﬂloxybenzen_esulfonyl)ammo}acrylate

Reference Example 34
30 Methyl 2-{[2-(2,3-Diﬂuorobenzoyl)anﬂnobenzyl]-(4—
methoxybenzenesulfonyl)anﬁno}au'ylate

Reference Example 35
Methyl 2-{[2-(2-Chloro-4-fluorobenzoyl)aminobenzyl]-(4-
35 methoxybenzenesulfonyl)amino}acrylate
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Reféﬁhce ExamPléé%
Methyl 2-{[2-(2-Furanylcarbonyl)aminobenzyl}-(4-
methoxybenzenesulfonyl)amino}acrylate
off-white solid. Anal. for C23H22N207S.
Calc'd: C,58.7; H,4.7; N,6.0;
Found: C,58.0; H4.1; N,3.8;
Mass Spectrum (ES) 470.9 (M+H).

Reference Example 37
Methyl 2-((4-Methoxybenzenesulfonyl)-{2-[(3-
thienylcarbonyl)amino}benzyl}amino)acrylate

Reference Example 38
Methyl 2-{]2-(2-Acetylaminoacetyl)aminobenzyl}-(4-
methoxybenzenesulfonyl)amino}acrylate

Reference Example 39
Methyl 2-{]2-(2-Dimethylacetyl)aminobenzyl}-(4-
methoxybenzenesulfonyl)amino}acrylate

Reference Example 40
Methyl 2-{[2-(Cyclobutylcarbonyl)aminobenzyl]-(4-
methoxybenzenesulfonyl)amino}acrylate

Reference Example 41
Methyl 1-Methoxyacetyl-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-methoxybenzene-snlfonyljamino]acrylate in 5 ml of anhydrous methanol
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 layer was separated and
washed with H20 and brine and then dried with Na2SO4_ The solvent was removed
to give 0.41 g of solid. The solid was crystallized from ethyl acetate to give 0.28 g of
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,56.1; H,5.3; N,6.3; §,6.9;
Mass spectrum (ES) 449.1 (M+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.

- Reference Example 2
Methyl 4-(4-Methoxybenzenesulfonyl)— 1-(4-methylphenylsulfonyl)-2,3,4,5-
tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate
white foam. Anal. for C25H26N20782
. Calc'd: C566 H49;N,53.
Found: C,56.2; H,5.2; N,5_.2_.

: *. - Reference Example 43 :
Methyl 1,4-Bis-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
" . '[1,4]benzodiazepine-3-carboxylate
whlte solid. Anal. for C25H26N20382
Calc'd: C,54.9; H4.8;N,5.1;
Found:- C,54.8; H4.9; N,5.1.

Reference Example 44
Methyl 1-Methanesulfonyl-4-(4-methoxybenzeuesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylate
white crystals, m.p. 136-137°C. Anal. for C19H22N20782:
Calc'd: C,50.2; H,4.9; N,6.2;
Found: C,50.1; H4.9; N,6.4.

Reference Example 45
Methyl l-Benz_oyl-4-(4-methokybenzenesulfonyl)—2,3,4 S-tetrahydro-1H-
1 4]benzod1azepme-3-carboxylate
tan solid. Anal. for C25H24N2028
Caic'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 Exaniple 46
Methy} 1-Acetyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylate
5 white crystals, m.p. 150-155°C. Anal. for CogH22N206S:

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-Methoxybenzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-
: tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
off-white solid; Anal. for C24H23N30¢S:
Calc'd: C,59.9; H4.8; 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-Meﬂ|oxybenzenesulfonyl)-1-(Z-thienylcarbonyl)-z,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylate
off-white solid. Anal. for C23H22N206S2:
Calc'd: C,56.8;, H4.6; N,5.8;
Found: C,56.0; H,4.6; N,5.2.

Reference Example 49
Methyl 4-(4-Meﬂ|oxybenzenesulfonyl)-1-(4-pyridinylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
off-white crystals, m.p. 162-164°C. Anal. for C24H23N306S:
30 Calc'd: C,59.9; H4.8; N,8.7;
Found: C,59.9; H,4.8; N,8.7.
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Reference Example 50
Methyl 1-(4-B1phenylcarbonyl)-4-(4-methoxybemenesulfonyl)-2,3,4,5—
tetrahydro-1H-[1, 4]benzod1azepme-3-carboxylate
white solid; Anal. for C31H28N2068

5 Calc'd: C,66.9; H,5.1; NSO
Found: C,65.8; H,5.2; N,s.o,
Mass spectrum (ES) 557.6 (M+H).
o Reference Example 51
10 Methyl 4-(4-Meﬂ|oxybenzenesulfonyl)- 1-(propane-1-sulfonyl)-2,3,4,5-

S tetrahydro-lH-[l,4]benzodiazepine-3—carboxylate
- yellow oil. Anal. for C21H25N20782
Calc'd: C,52.3; H54'N5 8__ .
Found: C51.8; H5.4; N,s,si-
15 ‘
: Referenee Example 52
Methyl 1-([1,1'-Blphenyl]-Z-carbonyl)-«l-(4-methoxybenzenesulfonyl)—2 3, 4 S-
tetrahydro-lH-[1,4]benzod1azepine-3-carboxylate
white foam. Anal. for 031H28N2058
20 Calc'd: C,66.9; H5.1;N,5.0;
Found: cs7§ H.5.2; N47-__._ |
Mass spectrum (ES) 557.6 (M+H).

Reference Example 53 -
25  Methyl 1-(3-Fluorobenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-
m-[1,4lb§nz?§iqzepine-3-carboxylate

Reference Example 54
Methyl 4-(4-Methoxybenzenesulfonyl)-l-(2-methyl-5-ﬂuorobenzoyl)-2,3,4 S-
30 tetrahydro-lH-[l,4]benzod1azepine-3-carboxylate
white solid; Anal. for C25H25FN2068
Calc'd: C,60.9; H/4.9; N55
Found: C,60.9; H,5.0; N,5.0.
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Refefitice Example 35
Methyl 4-(4-Methoxybenzenesulfonyl)-1-(2-niethyl-3-fluorobenzoyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 56

Methyl 4-(4-Methoxybenzenesulfonyl)-1-(3-phenylpropionyl)-2,3,4,5-tetrahydro-

1H-{1,4]benzodiazepine-3-carboxylate
white solid; Anal. for C27H28N20¢S:
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)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 58
Methyl 1-(2-Chloro-6-trifluoromethylbenzoyl)-4(4-methoxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 59
Methy) 1-(4-Fluoro-2-trifluoromethylbenzoyl)-4-(4-methoxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 60
Methyl 1-(2-Fluoro-6-trifiuoromethylbenzoyl)-4-(4-methoxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 61
Methyl 4-(4-Methoxybenzenesuifonyl)-1-(2-methylbenzoyl)-2,3,4,5-tetrahydro-
1H-{1,4]benzodiazepine-3-carboxylate

Reference Example 62
Methyl 4-(4-Methoxybenzenesulfonyl)-1-(2-methyl-6-chlorobenzoyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
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_ Reference Example 63 -
Methyl 1-(2,4-Dimetl|ylbenzoyl)-4-(4-methoxybenzenesnlfonyl)-2,3,4,5- -
tetrahydro-lH-[l_,4]benmdiazepine-3-carboxylate o
Reference Example 64 _ o
Methyl 1~(2,5-Dimethylbenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5- -
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 65

Methyl 1-(2-Chloro-4-ﬂuorobenzoyl)-4-(4-meﬂ|oxibenzenesulfonyl)-z,3,4 5- S

tetral_lydro-lll-[l,nl]benzodlazepine-3-carboxylate

_ Reference Example 66 -
Methyl l-(z-ChlorobenzoyI)-4-(4-meﬂloxybenzenestﬂfonyl)-
2,3,4,5-tetrahydro-ll-l-[l,4]benzodxazepme-3-carboxylate

Refereme Example 67
Methyl 1-(2-FInorobenzoyl)-4-(4-methoxybenzenesnlfonyl)-Z,SA,S-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylate

.. Reference Example 68
Methyl 1-(2-Chloro-6-fluorobenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-lll-[1,4]benzoﬂiazepine-3-carboxylate -

Reference: Example 69
Methyl l-(2,3-Diﬂuorobenzoyl)o4-(4-methoxybenzenesulfony1)-2 3,4,5-
tetrahydro-lll—[l,4]b_enzod|azepme-3-carboxylate """

Reference Example 70
Methyl 1-(2,4-D1chlorobenzoyl)-4-(4-meﬂloxybenzemsuIfonyl)-23,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate -
Prepared according to the procedure set forth in Reference Example 10; white

solid. Anal. for C25sH22CI2N206S:

Calc'd: C,54.7; H4.0; N,5.1; -—
Found: C,54.4; H,3.8; N.4.9;
Mass spectrum (548.9) (M+H); 550.9 (M+H).
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Reférence Example 71
Methyl 1-(2,3-Dichlorobenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 72
Methyl 1-(2,5-Dichlorobenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 73
Methyl 1-(2-Methoxybenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 74
Methyl 1-(4-Chloro-2-methoxybenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 75
Methy] 4-(4-Methoxybenzenesulfonyl)-1-(2-methylthiobenzoyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 76
Methyl 4-(¢-Methoxybenzenesulfonyl)-1-(3-methyl-2-thienylcarbonyl)-2,3,4,5-
tetrahydro-1H-{1.4]benzodiazepine-3-carboxylate

Reference Example 77
Methyl 4-(4-Methoxybenzenesulfonyl)-1-(4-methyl-2-thienylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 78
Methyl 1-(3-Chloro-2-thienylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
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_ Reference Example 79
Methyl l-(z-Furan_ylearbonyl)-4-_(A-methoxybmzenesulfonyl)-2,3,4;5-tetrahydro-
. lHe[lA]bengodiazepine-&carboxylate
~ off-white solid, m.p. 165-167°C. Anal. for 623H22N2078:
5 Calc'd: C,58.7; H4.7; N,6.0;
Found: C,58.4; H4.6; N,5.7;
 Mass spectrum (ES) 470.9 (M+H).

Reference Example 80
10 Methyl 4-(4-Methoxybenzenesulfonyl)- l-(3-methyl-Z-mranylcarbonyl)-z,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 81
Methyl 4-(4-Methoxybenzenesulfonyl)-l-(4-methyl-2-furanylcarbonyl)-2,3,4,5-
15 . tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 82
Methyl 1-(S-Chloro-2-furanylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 83
Methyl 1-(5-Chloro-2-thienylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

25 " Reference Example 84
Methyl 1-Propionyl-4-(Lmethoxybenzenesulfonyl)-2,3,4,5-tetrahydro-lH-
[1,4]benzodiazepine-3-carboxylate

Reference Example 85
30 Methyl 1-Hexanoyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylate

Reference Example 86
Methyl 1-(3-Methoxypropionyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
35 tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
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Reference Example 87
Methyl 4-(4-Methoxybenzenesulforyl)-1-(3-thienylcarbony})-2,3,4,5-tetrahydro-
- 1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 88

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

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

Reference Example 89
Methyl 1-(trans-Crotonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepirie-3-carboxylate

Reference Example 90 |
Methyl 1-(Methacryloyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylate

Reference Example 91
Methy} 1-(Chloroacetyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,41benzodiazepine-3-carboxylate .

Following the method described for Reference Example 18, 3.0 g (7.61 mmol)
of methyl 2-[2-aminobenzyl)-(4-methoxy-benzenesulfonyl)-amino)-3-hydroxy-
propionate was reacted with 1.82 ml (22.8 mmol) of chloroacetylchloride 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)-
aminojacrylate. A 1.3 g sample of the preceding compound was reacted with 0.312 g
of anhydrous- NaHCO3 in 10 ml of anhydrous methanol at room temperature
overnight and the mixture was then heated at 80°C for S hours. The solvent was
removed and the residue partitioned between H20 and ethyl acetate. The ethyl
acetate extract was washed with brine, dried with Na2SO4 and the solvent removed.

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
Methy! 1-(Acetylaminoacetyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-
1H-{1,4]benzodiazepine-3-carboxylate
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Reference Example 93
Methyl 1-(N,N-Dimethylaminoacetyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

. Reference Example 94
Methyl l-(Cyc!opmpylcarb¢nyl)-4-(4-meﬂlogybenzenesulfonyl)-2,3,4,5-
~ tetrahydro-1H-[1,4}benzodiazepine-3-carboxylate
white crystals, m.p. 98-100°C. Anal. for C23H24N206S:
Calc'd: C,59.5; H,5.4; N,6.3; . '
Found: C,59.3; 1,5.6; N,6.2;
Mass spectrum (ES) 445.1 (M+H).

Reference Example 95
Methyl 1-(Cyclobutylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
' tetrahydro-lll-[l§4]henzodiSRpine-3-carboxylate

- Reference Example 96
Methyl 4-(4-Methoxybenzenasulfonyl)— -(trifluoroacetyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylate

To a solution of 1.0 g (2.54 mmol) of methyl 3-hydroxy-2-{(4-methoxy-
benzenesulfonyl)-[2-(2,2,2-trifluoroacetylamino)benzyljamino}propionate in 10 ml
of CH2CI2 was added 1.8 ml (12.7 mmol) of trifluoroacetic anhydride. After 1 hour
at room temperaturc, the solvent was removed. Dichloromethane was added several
times and the solvent removed under vacuum after each addition. Methanol was then
added 2 times and the solvent removed under vacuum to give methyl 2-{(4-
methoxybenzenesulfonyl)-[2-(2,2,2-trifluoroacetylamino)benzyl]-amino} acrylate as
a glass. The glass was dissolved in methanol and 0.213 g of anhydrous NaHCO3 was
added. The mixture was stlrred at room temperature overnight and concentrated
under vacoum to dryness. To the residue was added ethyl acetate and water. The
organic layer was separated, washed with H20 brine and dried with NaS04, The
solvent was removed and the res:due (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 C20H19F3N206S: .

Calc'd: C,50.9; H4.1; N,5.9; F,12.1; $,6.7;

Found: C,50.8; H,4.4; N,5.5; F,11.7; 8,6.7;

Mass spectrum (ES) 473.1 (M+H).
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Reference Example 97
Methyl 4-(4-Methoxybenzenesulfonyl)-1-(4-methylphenylsulfonyl)-2,3,4,5-
" tetrahydro-1H-[1,4)benzodiazepine-3-carboxylate
To 0.50 g (1.26 mmol) of 2-{(2-aminobenzyl)-(4-methoxybenzene-sulfonyl)-
amino}-3-hydroxypropionate in 5 ml 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
and ethy! acetate added. The mixture was washed with H20, 2 N citric acid, brine

‘and dried with Na3SO4, 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 C25H26N207S2:

Calc'd: C,56.6; H,4.9; N,5.3; §,12.1;

Found: C,56.2; H,5.2; N,5.2; §,11.4;

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

Reference Example 98
Methyl 2-[(4-Methoxybenzenesulfonyl)-(2-
methylsulfonylaminobenzyl)aminoJacrylate
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 H2O and the mixture
was extracted with ethyl acetate. The extract was washed with H20, 2 N citric acid,
brine and dried with Na3S0Q4, The solvent was removed under vacuum and the
residue triturated with ethyl acetate-hexane to give 0.90 g of a solid, 128-142°C.
Anal. for Ci9H22N20782:
Calc'd: C,50.2; H4.9; N,6.2; S,14.1;
Found; C49.6; 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-Methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-
- 1H-[1,4]benzodiazepine-3-carboxylate

To a soluuon of 1.0 g (2.34 mmol) of methyl 2-[(2-aminobenzyl)-(4-
methoxybenzenesulfonyl)amino)-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 dryne_ss-under_ vacuum. To the residue
was added 12 ml of ethanol and the mixture reﬂuj:_ed. overnight. The solvent was
removed under vacuum and the ié.mdu’e chromatographed on silica gel thick layer
plates with ethyl acetate-hexane (1: 1) as solvent to give 0.83 g (60%) of product as a
white foam; Anal. calc'd for C25H26N20382 C,54.9; H/4.8; N,5.1; 8,11.7. Found:
C,54.8; H4.9; N,5.0; S,11.5; Mass spectrum (ES) 547.1 (M+H); and a second
component (0.38 g) methyl 2—{[2-(4-methoxybenzenesulfony])ammobenzyl] -(4-
methoxy-benzenesulfonyl)ammo}-S-hydroxyproplonate Anal. for C25H28N209S2:

- Calc'd: C,53.2; H,5.0; N,5.0;.S,11.4;

Found: C,51.8; H,5.1; N47 S, 113

Mass spectrum (ES) 565.2 (M+H)

_ Referenee Example 100
Methyl l-AcetyI-4-(4-methoxybenzenesulfonyl)-z 3,4, 5-tetrahydro
1H-[l,4]benzodiazepme-3-carboxylate

Toa solutmn of 0.70g (1 52 mmol) of methyl 2-[(2-diacetylaminobenzyl)-(4-
methoxybenzenesulfonyl) ammo]acrylate in 5 ml of anhydrous methanol was added
0.332 g (3.95 mmol) of anhydrous sodium bicarbonate. The mixture was stirred at
Toom temperature overnight 4nd m§,$olvent removed under vacuum. To the residue
was added ethyl acetate and sz, The organic Iay_er was separated, washed with
brine and dried with Na2S0O4, The solvent was removed and the residue dried under
vacuum to give 0.59 g of white crystals, m.p. 150-155°C. Anal. for C20H22N206S:

Calc'd: C,57.4; H,5.3; N,6.7; 8,7.7;

Found: C,56.6; H,5.2; N,6.5; S,7.5;

Mass spectrum (ES) 419.9 (M+H).
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Reference Exédmple 101
Methyl 3-Acetoxy-2-[(2-diacetylaminobénzyl)-
(4methoxybenzenesulfonyl)amino]propionate
A mixture of 1.0 g (2.54 mmol) of methyl 2-[(2-aminobenzyl)-(4-
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 mi of acetic anhydride added thereto. The mixture was heated at 100°C
overnight and concentrated to dryness under high vacuum to give an oil. The oil was
dried at 75°C under vacuum for 48 hours to give 1.2 g of a yellow oil. Anal. for
C24H28N2009S:
Calc'd: C,54.5; H,5.2; N,5.5; 5,6.2;
Found: C,54.6; H,5.1; N;5.4; S,6.4;
Mass spectrum (ES) 520.8 (M+H).

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)amino]propionate and 0.826 ml (5.92
mmol) of triethylamine in 5 ml of CH2Cl2 was stirred at room temperature overnight.
The solution was diluted with 30 ml of CH2Cl2 and washed with 20 ml each of H20,
2 N citric acid, brine and dried with Na2SO4. The solvent was removed under
vacuum to give a brown oil. Anal. for Co2H24N207S:
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-Methoxybenzenesulfonyl)-[2-(2,2,2-
trifluoroacetylamino)benzyljJamino}acrylate
To a suspension of 1.0 g (2.54 mmol) of methyl 2-[(2-aminobenzyl)-(4-
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 100°C overnight. The mixture
was then concentrated to dryness under vacaum. To the residue was added 0.9 ml of
trifluoroacetic anhydride and the solution stirred at room temperature for 1.5 hours
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 tricthylamine added and the mixture stirred at room temperature overnight. The
solution was concentrated to dryness and the residue dissolved in ethyl acetate. The
ethyl acetate was washed with H2O, brine and dried (Na2S04). The solvent was
removed under vacuum to give 1.0 g of colorless oil. Crystallization from ethyl
acetate-hexane gave 0.625 g of colorless. crystals, m.p. 120-121°C. Anal. for
C20H19F3N206S:

Calc'd: C,50.9; H4.1; N,5.9; §,6.7; F,12.1;

Found: C,50.8; H,4.2; N,5.6; 5.6.8; F,11.9;

Mass spectrum (ES) 473.1 (M+H).

Reference Example 104
4-(4-Methoxybenzenesulfonyl)-1-(2-methyl-5-fluorobenzoyl)-2,3,4,5-tetrahydro-
1H-[1,4]benmdiazepine-3—carhb_xylic Acid

To a mixture of 1.9 g (3.71 mmol) of methyl 4-(4-methoxybenzenesulfonyl)-
1-(2-methyl-5-fluorobenzoyl)-2,3,4,5-tetrahydro- 1H-[1,4]benzodiazepine-3-
carboxylate in 10 ml of tetrahydrofuran was added 5 ml (4.82 mmol) of 1 N NaOH.
The mixture was stirred at room temperature for 1.5 hours and the solvent removed
under vacoum. To the residue was added ethyl acetate and the mixture neutralized
with 1 N HCL. The organic layer was separated, washed with brine and dried with
Na2804, - The solvent was removed under vacum to give 1.41 g of white solid.

_Anal. for C25H23FN2068

. Calc'd: C,60.2; H4.7; N56; : ..

Found: C,60.2; H,4.8; N,5.4 S,6.4; F3.6; -

Mass spectrum (ES) 497.5 (M-H) :

Uiilizing the method ‘described in Reference Example 104, the following
benzod1azepme—3-carboxyhc acids can be prepared.

. Reference Example 105
4-(4-Methoxybenzenesulfonyl)-l-(4-methylphenylsulfonyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid
white foam. Anal. for C24H2_4N20782:

Calc'd: C,55.8; HA.7; N,5.4; -
Found: C,53.9; H,5.1; N4.3;
Mass spectrum (ES) 512.2 (M+H).
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Reference Example 106
1,4-Bis-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-
~ 3-carboxylic acid '

off-white solid. Anal. for C24H24N208S2:
5 Calc'd: C,54.1; H4.5; N,5.3;

Found: C,52.4; H4.8; N4.7;

Mass spectrum (ES) 533.1 (M+H).

Reference Example 107
10 1-Methanesulfonyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,41benzodiazepine-3-carboxylic acid
white solid. Anal. for C18H20N207S2:
Calc'd: C,49.1; H,4.6; N,6.3;
Found: C.47.5; H,5.0; N,5.5;
15 Mass spectrum (ES) 441.1 (M+H).

_ Reference Example 108
1-Benzoyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid

20 white foam. Anal. for C24H22N20¢S:
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).
25 ‘Reference Examiple 109

1-Acetyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid
white solid; Anal. for C19H22N20¢S:
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-Methoxybenzenesulfonyl)-1-(3-pyridmylcarbonyl)-2,3,4,5-l:etrahydro- 1H-
[1,4]benzodiazepme-3-carboxylic acid
white solid; m.p. 250-255. Anal for C23H21N3068
5 Calc'd: C,59.1; HA4.5; 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-Methoxybenzenesulfonyl)-1-(2-thienylcarbonyl)-2,3,4,5-tetrahydro-lH-
: I 4]benzod1azepme-3-carboxylic acid '
white sohd "Anal. for C22H20N20582
Calc'd: C,55.9; H,4.3; N,5.9;
Found: C.54.9; H44; N,5.4; _
15 ‘Mass spectrum _(ES) 473. l (M+H).

Reference Example 112
1-Methoxyaeetyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydm-lH-
' n 4]bemod1azepine-3-carboxyhc acid
20 white crystals, m.p. 193- 194°C Anal. for C20H22N2078
Calc'd: C,55.3; H,5.1;N,6.5; -
Found: C,55.1; HA49; N62
Mass spectrum (ES) 433.1 (M-H).

25 Reference Example 113
4-(4-Methoxybenzenesulfonyl)-l-(prﬂdinylearbonyl)-z,:&, ,5-tetrahydro-1H-
[1, 4]benzod1azepme-3-carboxyhc acid
white crystals m.p. 258-261°C. Anal for C23H21N306S:
Calc'd: C,59.1; H4.5; 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-(4-Biphenylcarbonyl)-4-(4-methoxybenzenesuifonyl)-2,3,4,5- tetrahydro-1H-
- {1,4]benzodiazepine-3-carboxylic acid
white foam. Anal, for C30H26N206S:
5 Calc'd: C,66.4; H,4.8; N,5.2;
Found: C,64.7; H,5.2; N4.8;
Mass spectrum (ES) 543.6 (M+H).

Reference Example 115
10 4-(4-Methoxybenzenesulfony)-1-(propane- 1-sulfonyl)-2,3,4,5-tetrahydro-1H-
{1,4]benzodiazepine-3-carboxylic acid
white foam. Anal. for Co0H24N20782:
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-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-
1H-{1,4]benzodiazepine-3-carboxylic acid
20 white foam; m.p. 106-145°C. Anal. for C30H26N206S:
Calc'd: C,66.4; H4.8; N,5.2;
Found: C,65.7; H,5.0; N,4.8;
Mass spectrum (ES) 541.1 (M-H).

25 ' Reference Example 117
1-(3-Fluorobenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid

Reference Example 118
30  4-(4-Methoxybenzenesulfonyl)-1-(2-methyl-3-fluorobenzoyl)-2,3,4,5-tetrahydro-
1H-[1,d]benzodiazepine-3-carboxylic acid
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_ Reference Example 119
4-(4-Methoxybenzenesulfonyl)-1-(3-phenylpropionyl)-2,3,4,S-tetrahydro-1H-
- [1,4]benzodiazepine-3-carboxylic acid
white solid. Anal. for C26H26N206S:
5 Calc'd: C,63.1; H5.3; N5.7;
Found: C,61.5; H,5.4; N,5.2;
Mass spectrum (ES) 493.2 (M-H).

- Reference Example 120
10  4-(4-Methoxybenzenesulfonyl)-1-(2-trifluoromethylbenzoyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid

- ' Refei’énce-Exampl_e 121
1-(2-Chloro-6-tl'iﬂuoromethylben_zoyl)-4-(4-meﬂ_ioxybenzgnesulfonyl)-2,3,4,5-
15 tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid

Reference Example 122 ,
1-(4-Fluoro-2-trifluoromethylbenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
* tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid

20 _ _
~ Reference Example 123 _
1-(2-Fluoro-6-trifluoromethylbenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid
25 'Reference Example 124

4-(4-Methoxybenzenesulfonyl)- 1_'-(2-methylbenz¢yl)-2,3,4,5-tetrahydro-lH-
[1,4)benzodiazepine-3-carboxylic acid

Reference Example 125
30  4-(4-Methoxybenzenesunlfonyl)-1-(2-methyl-6-chlorobenzoyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid

Reference Example 126
1-(2,4-Dimethylbenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
35 [1,4]benzodiazepine-3-carboxylic acid
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Reference Example 127 |
1-(2,5-Dimethylbenzoy!)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
- [1,4]benzodiszepine-3-carboxylic acid

Reference Example 128
1-(2-Chloro-4-fluorobenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-
1H-[1,4)benzodiazepine-3-carboxylic acid

Reference Example 129
1-(2-Chlorobenzoy})-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,41benzodiazepine-3-carboxylic acid

Referénce Example 130
1-(2-Fluorobenzoyl)-4-(4-methoxybenzenesnifonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodidzepine-3-carboxylic acid

Reference Example 131 _
1-(2-Chloro-6-fluorobenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-
1H-[1,4)benzodiazepine-3-carboxylic acid

Reference Example 132
1-(2,3-Difluorobenzoyl)-4-{4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
{1,4]benzodiazepine-3-carboxylic acid

Reference Example 133
1-(2,4-Dichlorobenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
{1,4]benzodiazepine-3-carboxylic acid
white solid. Anal. for C24H20CI2N206S:

Calc'd: C,53.8; H,3.8; N,5.2;
Found: C,52.8; H,3.9; N,4.9;
Mass spectrum (ES) 533 (M-H).

Reference Example 134
1-(2,3-Dichlorobenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5- tetrahydro-1H-
[1,4]benzodiszepine-3-carboxylic acid
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- Reference Example 135
1-(2,5-Dichlorobenzoyl)-4-(4-methoxybenzenesulfonyt)-2,3,4,5-tetrahydro-1H-
- [1,4]benzodiazepine-3-carboxylic acid

5 Reference Example 136
1-(Z-Methoxybenzoyl)-4-(4-metlmxybenzenesulfonyl)-2,3,4,5-tetrahydro-lH-
" [1,4]benzodiazepine-3-carboxylic acid '

Reference Example 137
10 _ 1-(4-Chloro-2-methoxybenzoyl)-4—(4-methoxybenzeneculfonyl)-z 3.4,5-
tet_rahydro-ll-l-[1,4]benzodlaz_epme-3-carboxyhc acid

o Reference Example 138
4-(4-Meﬂloxybenzenesulfonyl)-1-(2-methylthmbenzoyl)-2,3,4,5-tetrahydro-lﬂ-
15 , . [1,4]benzodiazepine-3-carboxylic acid

. Reference Example 139
4-(4-Meﬂloxybenzenesulfonyl)-1-(3-methyl-2-tlnenylcarbonyl)—2,3,4,5-
tetrahydro-lH-[l,4]benzod1azep1ne—3-carboxyhc acid

20
. Reference Example 140
4-(4-Methoxybenzenesulfonyl)-1-(4-methyl-2-thienylcarbonyl)-2 3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid
25 ‘Refer:ence Example 141

1-(3-Chloro-2-thienylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid

Reference Example 142
30 1-(2-Fnranyleerbonyl)-4-(4-methbkybenzenesulfonyl)-2,3,4,5-tetrahydro-lH-
[1,4]benzodiazepine-3-carboxylic acid
white solid. Anal. for C22H20N207S: |
Calc'd: C, 57.9; H, 4.4; N, 6.1;'
Found: C, 56.5; H, 4.5; N, 5.7;
35 Mass spectrum (ES) 455.1 (M-H).
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Reference Example 143
4-(4-Methoxybenzenesulfonyl)-1-(3-methyl-2-furanylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid

Reference Example 144
4-(4-Methoxybenzenesulforiyl)-1-(4-methyl-2-furanylcarbonyl)-2,3.4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid

Reference Example 145
1-(5-Chiloro-2-faranylcarbenyl)-4-(4-methoxybenzenesuifonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid

Reference Example 146
1-(5-Chloro-2-thienylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid

Refereiice Example 147
1-Propionyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid

Reference Example 148
1-Hexanoyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid

Reference Example 149
1-(3-Methoxypropionyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid

Refererice Example 150
4-(4-Methoxybenzenesnifonyl)-1-(3-thienylcarbonyl)-2,3,4,5-tetrahydro-1H-
{1,4]benzodiazepirie-3-carboxylic acid

Reference Example 151
4-(3-Furanylcarbonyl)-4-(4-methoxybenzenesalfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazépiné-3-carboxylic acid
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Reference Example 152
1-(trans-Crotonyl)-4-(4-methoxybenzenemﬂfonyl)-Z,S,4,5-tetrahydro-IH-
1 4]benzo@1azepme-3-carb9xylic acid

Reference Example 153
l-(Methacryloyl)_-4-(4-methoxybenzenesulfonyl)-2,3,4,S-tetrahydro-IH-
[1,4]benzodiazepine-3-carb9xylic acid

.Reference Example 154
(Pyrrolidinoacetyl)-4-(4-methoxybenzenesunlfonyl)—Z,S,‘l,S—tetrahydro-lH-
- .[1,4]benzodiazepine-3-carboxylic acid

: ~ Reference Example 155
1-(Acetylaminoacetyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
- [1,4]benzodiazepine-3-carboxylic acid

Reference Example 156
_1-(Cyclopropylcarbonyl)-4-(4-metl_loxybenzenesul_fonyl)-2,3,4,5-tetrahydr6-ll-l-
[1,4]benzodiazepine-3-carboxylic acid
white crystals, m.p. 131-135°C. Anal. for C2 1H22N2058

Calc'd: C,58.6; H,5.2; N,6.5;
Found: C,58.1; H,5.5; N,5.8_,
Mass spectrum (ES) 431.5 (M+H).

'Reference Example 157
1-(Cyclobutylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid

Reference Example 158
1-(Cyclohexylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
_ [1,4]benzodiazepine-3-carboxylic acid
white solid. Anal. for C24H28N206S:
Calc'd: C,61.0; H,6.0; N,5.9; .
Found: C,57.0; H,5.7; N,54;
Mass spectrum (ES) 471.5 (M-H).
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Refereince Example 159
(D,L)N-(4-Methoxybenzenesulfonyl)-O-(2-tetrahydropyranyl)serine,
: Methyl ester
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A mixture of 1.44 g (S mmol) of N-(4-methoxybenzenesulfonyl)serine,
methyl ester; 1.05 g (12.5 mmol) of 3,4-dihydro-2H-pyran and 9.5 mg of 4-
methylbenzene- sulfonic acid monohydrate in 5 ml of tetrahydrofuran was refluxed
overnight and the mixture was concentrated to dryness under vaccum. The residuc
was extracted with CH2Cl and the extract washed with 2 N NaHCO3, brine and
dried with Na28O4, The solution was filtered through a thin pad of hydrous
magnesium silicate and the filter pad washed with CH2Cly. The filtrate was
concentrated to dryness and the residue (2.3 g) was extracted with threc 50 ml
portions of hot hexane o give 1.92 g of product as a yellow oil; Mass spectrum (ES)
374.4 (MH*).

Reference Example 160
Methyl 3-Hydroxy-2-{[4-methoxybenzenesulfonyl}-[2-(4-
morpholinocarbonylamino)benzylJamino)propionate

To a mixture of 1.0 g (2.54 mmol) of methyl 2-{(2-aminobenzyl)-(4-methoxy-
benzenesulfonyl)amino]-3-hydroxypropionate in 8 ml of pyridine chilled at 0° to -
10°C was added 740 pL (6.34 mmol) of morpholinocarbonyl chloride. The mixture
was kept at 0° to 5°C overnight. The mixture was concentrated under vactum and
diluted with ethyl acetate. The solution was washed with H20, 2 N citric acid, and
brine and dried with Na2SO4, The solvent was removed under vacuum to give 1.61 g
of solid (yellow-orange foam). The solid was chromatographed on thick layer silica
gel plates with hexane-ethyl acetate (1:3) as solvent to give 0.86 g of solid. Anal. for
C23H29N30g8S:

Calc'd: C,54.4; H,5.8; N,8.3;

Found: C,53.9; H,5.7; N,8.1;

Mass spectrum (ES) 508.4 (M+H).

Reference Example 161
Methyl 2-{(4-Methoxybenzenesulfonyl)-[2-(4-
morpholinocarbonylamino)benzylJamino}acrylate
To a solution of 0.70 g (1.38 mmol) of methyl 3-hydroxy-2-{[4-methoxy-
benzenesulfonyl}-[2-(4-morpholinocaxbonylanﬁno)benzyl]amino}propionate and 769
uL (5.54 mmol) of triethylamine in 8 ml of CH2Cl2, cooled to 0°C, was added 0.386
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g (2.03 mmol) of 4-methylbenzenesulfonyl chloride. The mixture was stirred at room
temperature for 2 hours, diluted with water and extracted with CH2Cl2. The extract
was washed with 2 N cltnc acid, brine and dried with Na2SO4. The solvent was
removed to give 0.67 g of a yellow oil. Anal. for C23H27N307S:

Calc'd: C,56.4; H,5.6; N,8.6; S,6.6;
Found: C,56.1; H,5.8; N,8.3; S,6.6.

‘Reference Example 162
Methyl 4-(4-Methoxybenzenesulfonyl)—1-(4-morpholinoearbonyl)-2,3,4,§-
tetrahydro-1H-[1,4]-benzodiazepine-3-carboxylate

A mixwure of 0.50 g (1.02 mmol) of methyl 2-{(4-methoxybenzenesulfonyl)-
[2-(4-morpholinocarbonyl—amino)behzyllamino}acryl_axe and 0.111 g (1.32 mmol) of
anhydrous NaHCO3 in 5 ml of anhydrous methanol was stirred at room temperature
for 16 hours. An additional 55 mg of NaHCO3 was added and the mixture stirred at
room temperature for 2 hours. The solvent was removed under vacuum and the
residue diluted with H20 and cxtracted with ethyl acetate. The extract was washed
with brine and dried with NazSO4 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
C23H27N307S: 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;
Mass spectrum (ES) 490.3 (M+H).

Reference Example 163

4-(4-Methoxybenzenesulfonyl)- 1-(4-morphohnocarbonyl)-2,3,4,5-tetrahydro— 1H-

[1,4]benzodiazepine-3-carboxylic Acid
A mixture of 0.36 g (0.735 mmol) of methyl 4-(4-methoxybenzenesulfonyl)-

1-(4-morpholinocarbonyl)-2,3,4,5—tétrahydro- 1H-[1,4}benzodiazepine-3-carboxylate

and 1 ml (0.95 mmol) of 1 N NaOH in 5 ml of tetrahydrofuran was stirred at room
temperature for 1 hour. The mix,ture' was concentrated under vacuum and the
acidified with 1 N HCI and cooled. . The mixture was filtered and the solid washed
with water to give 0.26 g of white solid. Anal. for C22H25N307S:

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 3-[(2-Tetrahydropyranyl)exy]-2-[(4-methoxybénzenesulfonyl)-(2-nitro-4-
chlorobenzyl)amino]propionate

To a mixture of 1.67 g (4.4 mmol) of (D,L) N-(4-methoxybenzenesulfonyl)-

- 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
azodicatboxylate 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, 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 vacoum to give 4.54 g of solid." The solid was
chromatographed on silica gel with hexalie-eﬂlyl acetate (55:45) as solvent. The
fractions containing product were combined and the solvent removed to give 0.55 g
of oily solid; Mass spectram (ES) 543.1 (M+H).

Reference Example 165
Methyl 2-{[2-(4-Pyridinylmethyleneamino)benzyl]-[4-
methoxybenzenesulfonyllamino}-3-hydroxypropionate
A mixture of 0.50 g (1.268 mmol) of methyl 2—[(2-aminobcnzy1)-(4-méﬂnoxy-
benzenesulfonyl)amino)-3-hydroxypropionate and 1.268 mmol of 4-pyridine-
carboxaldehyde in 7 ml of anhydrous ethanol was refluxed for 1.5 hours and the
mixture concentrated under vacoum to dryness. To the residue was added H2O and
ethyl acetate. The ethyl acetate layer was separated and concentrated to dryness
under vactum. 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 C24H25N306S:
Calc'd: C,59.6; H,5.2; N,3.7;
Found: C,57.6; H,5.7; N,7.4;
Mass spectrum (ES) 484 (M+H)-product; 395.1 (M+H)-starting material.

Reference Example 166
Methyl 1-(Cyclohexylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
To a solution of 0.80 g (1.64 mmol) of methyl 2-{[2-(cyclohexylcarbonyl)-
aminobenzyl}-(4-methoxybenzenesulfonylyamino }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 and then an additional 0.207 g of NaHCO3 added. The mixture was
stirred overnight and the solvent removed under vacuum. To the residue was added
H20 and ethyl acetate and the organic layer separated. The ethyl acetate extract was
washed with brine, élried with Na2S04 and the solvent removed under vacuum to
give 0.83 g of the product as a yellow oil. Anal. for C25H30N206S:

Calc'd: 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).

Reference Example 167
Methyl 3-Hydroxy-2-[(4-methoxybenzenesulfonyl)-(4-chloro-2-
| nitrobenzyl)aminojpropionate :

To a soluuon of 0.289 g. (1 mmol) of methyl 3-hydroxy-2-(4-methoxy-
benzenesulfonylamino)propionate in 4 ml of N.N-dimethylformamide 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 mmol) of sodium iodide was added, followed by the addition of
0.226 g (1.1 mmol) of 4-chloro-2-nitrobenzyl chioride in 1 ml of dimethylformamide.
The solution became purple and was stirred at room temperature over the weekend.
The solvent was removed under vacuum and the residue extracted with CH2Cl2. The
extract was washed wnh H20, brine. and .dried with Na2SO4, The solvent was
removed to give 0.53 g of solid whxch ‘was chromatographed on thick layer silica gel
plates with hexane-ethyl acetate (2:1) as solvent to give 0.143 g (31 %) of product, as
crystals, m.p. 112°-114°C. Anal. for C18H19CIN203S:

Calc'd: C47.2; H4.2; N,6.1; -

Found: C,47.0; H4.1; N,6.0; .

Mass spectrum (ES) 459.2 (M+H).

Reference Example 168
Methyl 3-Hydroxy-2-[(4-methoxybenzenesulfonyl)-(4-chloro-2-
| aminobenzyl)amino]propionate

A mixture of 0.454 g (1 mnio_l)_ of methyl 3-hydroxy-2-[(4-methoxy-benzene-
sulfonyl)-(4-chloro-2-nitrobenzyl)amino]propionate and 0.451 g (2 mmol) of
SnC12+2H20 in 12 ml of methanol was refluxed for 2 hours. An additional 0.451 g
(2 mmol) of SnClp+2H20 was added 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 NaHCO3 and then stirred for 1 hour and filtered. The ethyl acetate layer was
separated and washed with H20, brine and dried with Na2SO4, The solvent was
removed 1o give 0.42 g of solid which was chromatographed on thick layer silica gel
plates with hexane-ethyl acétate (45:55) as solvent o give 60 mg of product (RF
0.66) as a glass, m.p. 99°-112°C. Anal. for C18H21CIN206S:

Calc'd: C,50.4; H4.9; N,6.5;

" Found: C,49.7; H,4.9; N,6.4;
Mass spectrum (ES) 429.1 (M+H).

Reference Example 169
Methyl 3-Hydroxy-2-[(4-methoxybenzenesulfonyl)-(4-chloro-2-
aminobenzyl)amino]propionate :

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
25 ml of ethyl acetate was added 0.045 g of 10% Pd/C (wet - 50% H20). The
mixture was shaken in a Part hydrogenator under 35 pounds per square inch of
hydrogen for 3 hours. The mixture was filtered through diatomaceous earth and the
filtrate 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
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 Patr hydrogenator under 35
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 (9:1 to 6:4 to 1:1 to 0:100) to give 1.56 g of a glass,
m.p. 110°-123°C. Anal. for C1gH21CIN20¢S:

Calc'd: C, 50.4; H, 4.9; N, 6.5; Cl, 8.3;

Found: C, 50.3;H,4.8;N, 6.5; Cl, 7.8.

Reference Example 170
N-(4-Methoxybenzenesnlfonyl)-glycine, Methyl Ester
To a mixture of 12.5 g (0.1 moly of glycine, methyl ester hydrochloride in 120
ml of CH2Clp, cooled in an ice bath was added 41.7 ml (0.3 mol) of triethylamine,



WO 00/44730 PCT/US00/01991

10.

15

20

-76-

followed by the dropwise addition of a solution of 20.65 g (0.1 mol) of 4-methoxy-
benzenesulfonyl chloride in 40 ml of CH2Clp. The mixture was stirred at room
temperature overnight and poured into water. The organic layer was separated and
washed with 2 N citric acid, H20, 1 N NaHCO3, brine and dried with Na32SO4, The
solvent was. removed under vacuum 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 C10H13NSOs:

Calc'd: C,46.3; H,5.1; N,5.4;

Found: C,46.2; H,5.0; N,5.2.

Reference Example 171
~ Methyl 2-[(4-methoxybenzemulfonyl)-(Z-nitrobenzyl)amino]acetate
‘To a stirred and cooled mixture of 1.2 g (30 mmol) of NaH (58% in oil) in 50
ml of H,N—dimethylformamide was added dropwise a solution of 7.78 g (30 mmol) of
N-(4»-1hethoxybenze;_1esulfonyl)gly¢;i_r_1_e, methyl ester in 40 ml of NN-
dimethylformamide. After gas evolution ceased, a sblution of 6.80 g (32 mmol) of 2-
mtrobenzyl bromide in 40 mi of H,N—dlmethylfonnaxmde was added dropwise to the
mixture. The mixture was. then surred at room temperature overnight under nitrogen

. and the solvent removed under vacuum.' The resxdue was extracted with CH2Cl2 and
. the extract washed w1ﬂ1 H20, 2 N citric acid, H20_ 1 N NaHCO3, brine and dried
-with Na2S04, The solution was filtered through a thin pad of hydrous magnesium

silicate and the filter 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-116°C. Anal. for C17H18N207S:

25

30

35

Calc'd: C,51.8; H4.6; N,7.1;
Found: C,51.7; HA4.6; N,7.1.

From the mother liquors an zidditional 6.49 g (55%) of product as crystals was
obtained by chilling at 0°C and filtering the mother liquors.

Reference Example 172
Methyl 2-[(2-Aminobenzyl)-(4-methoxybenzenesulfonyl)amino]acetate
(A) To a mixture of 2.15 g (5.45 mmol) of methyl-2-[(4-methoxy-benzene-
sulfonyl)-(2-nitrobenzyl)aminojacetate and. 1.57 g (25 mmol) of ammonium formate
in 10 m! of anhydrous methanol was added 0.42 g of 10% palladium on carbon. The
mixture was stirred at room. temperature for 1.5 hours and then filtered through
diatomaceous earth. The filtrate was concentrated to dryness under vacuum and the
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residue diluted with H20 (25 ml) and extracted with CH2Clg (75 ml). The extract
was washed with brine, dried with Na2S0O4 and the solvent removed to give 0.45 g of
solid. Crystallization from ethyl acetate gave 0.124 g of white crystals, m.p. 100°-
102°C. Anal. for C17H20N205S:
Calc'd: C,56.0; H,5.5; N,7.7;
Found: C,56.1; H,5.6; N,7.6.

(B) To a solution of 4.2 g of methyl 2-{(4-methoxybenzenesuifonyl)-(2-
nitrobenzyl)aminolacetate in 200 ml of ethanol-ethyl acetate (1:1) was added 0.42 g
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 temperatare. 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.

Reference Example 173

2-[(2-Aminobenzyl)-(4-methoxybenzenesulfonyl)amino]acetic Acid

To a solution of 5.14 g (14.1 mmol) of methyl 2-[(2-aminobenzyD-(4-
methoxybenzenesulfonyl)amino] 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
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 C1gH18N205S:

Calc'd: C,54.9; H,5.2; N,8.0;

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]benzodiazepine-3-carboxylate
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 CH2Clz 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
solvent was removed to give 2.4 g of crude methyl 2-{(4-methoxybenzenesulfonyl)-
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[2-(phenoxyacetylamino)benzyljamino}acrylate as an oil. Anal. for C26H26N207S:
Calc'd: C,61.2; H,5.1; N,5.5;
Found: C,62.6; l-LS.l; N,4;.(,)_;.
Mass spectrum (ES) 511 (M+H).

To a 2.0 g (3.92 mmol) sample of the preceding compound in 15 ml of
methanol was added 0.494 g of anhydrous NaHCO3 and the mixture stirred for 5
hours. The mixture was concentrated under vacuum and ethyl acetate and H2O were
added to the residue. The mixture was filtered and the organic layer of the filtrate

~ separated, washed with brine and driéd with Na2SO4, The solvent was removed to

give 0.36 g of product as off-white crystals mp. 151°-153°C. Anal. for

 CogH26M207S:

‘Calc'd: C,61.2; HS5.1; N55
Found: C,61.1; H,5.1; N54
Mass spectrum (ES) 511 (MfH).

Reference Example 175
3-hydroxymethyl-4-(4-Methoxybenzenesulfonyl)-1-
(3-pyﬂdmylmemyl)-2,3,4,5-ten'ahydro-lH-[l,4]benzodlazepme
A mixture of 0.100.g (0. 208 mmol) of methyl 4-(4-methoxybenzenesulfonyl)-

1- (3—pynd1nylcarbonyl)-2 34 S-tetrahydro-lH-[l ,4]benzodiazepine-3-carboxylate
_ and 3 ml of borane-tetrahydroforan complex in tetrahydrofuran (1.0 M) was refiuxed

overnight. The solution was cooled to room temperature, diluted with methanol and
the solvent removed. Methanol was added several times and, after each addition, the

.. solvent was removed. To the residue was added IN NaHCO3. The mixture was

stirred for 45 minutes and then extracted with ethyl acetate. The extract was
concentrated and then washed with H2O, brine and dried with Na2SO4, The solvent
was removed under vacuum and the @ﬁdm chromatographed on thick layer silica gel
plates with 10% methanol in ethyl acetate as solvent to give 60 mg of solid (RF. 0.26).
Crystallization from ethyl acetate gave 30 mg of white crystals. Anal. for
C23H25N304S: |

Calc'd: C,62.8; H,5.7; N,9.6; 5,7.3;

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-Methoxybenzenesulfonyl)-1-(2-methoxypyridinyl-3-carbonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

To a cooled (0°C) mixture of 1.0 g (2.54 mmol) of methyl 2-[(2-amino-
benzyl)-(4-methoxybenzenesulfonyl) amino]-3-hydroxypropionate and 1.8 ml (12.68
mmol) of triethylamine in 10 ml of CH2Cl2 was added 0.957 g (5.58 mmol) of 2-
methoxypyridine-3-carbonyl chloride in 4 ml of CH2Cl2. The solution was stirred at
room temperature overnight, diluted with H20 and CH2Cl2 and the organic layer
separated. The organic layer was washed with H2O, 2 N citric acid, and brine and
dried with Na2SO4, The solvent was removed under vacuum to give 1.2 g of solid.
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 C25H25N307S:

Calc'd: C,58.7, H,4.93; N,8.21;

Found: C,57.8; H,4.5;N,8.3; S,6.2.

Reference Example 177
5-Methyl-2-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 alcohol and the chilled solution stirred for 2
hours. The mixture was poured into ice-water and extracted with diethyl ether. The
extract was washed with H2O, brine and the solvent removed under vacuum to give a
mixture of product (50%) and starting material (50%).

. Reference Example 178
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 mi of dry N N-dimethylformamide was
added dropwise to a stirred shspension of 3.2 g (0.08 mol) of sodium hydride (57% in
oil) in 120 ml of N,N-dimethylformide; When gas evolution ceased, the mixture was
chilled in an ice bath and a solution of 16.4 g (0.084 mol) of 5-methyl-2-nitrobenzyl
chloride in 100 ml of N,N-dimethylformamide 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
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 ethy} acetate.
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The aqueous layer was extracted with an additional 200 ml of ethyl acetate. The
combined extract. wés washed with H20 brine and dried with Na2SO4, The solvent
was removed to give 41.18 g of cmde product. The product was chromatographed on
silica gel with hexane-ethyl acetate (1:1) as solvent to give 8.14 g (RF 0.38) of
product as a yellow semi-solid. From a small scale run (1 mmol) the product was
chromatographed twice on thick sﬂxca gel plates with hexane-ethyl acetate (1:1) to
give0.12gof a yellow semi-solid. Anal for C19H22N280g:

Calc'd: C,52.0; H,5.1; N,6.4;

Found: C,51.7; H,5.1; N,6.0.

_ Refe__;rence'Example 179
Methyl 3-I-_lydroxy-Z-[(4-1__i|ethoxybenzen&sulfonyl)-(z-amino-s-
‘methylbenzyl)amino)propionate
To a solution of 3.4 g of r_r_ﬁgthyl 3-hydroxy-2-[(4-meth0xybenzenesu1fonyl)-
(5-methyl-2-nitrobenzyl)-amino]propionate in 200 ml of ethanol-ethyl acetate (1:1)
was added 0.34 g of 10% palladium-on carbon (wet - 50% H20). The mixture was
then shaken in a Parr hydrogenatdf under 35.psi of hydrogen for 2.5 hours. The

. mixture was filtered through dxatomaoeous earth and the filtrate concentrated under

vacuum to give 2. 86 g of a brown. 011 Anal. for C19H24N20¢6S:
Calc'd: C,55.9; H,5.9; N,6.9;
Found: C,55.6; H.5.9;N,6.4;
Mass spectrum (ES) 409 (M+H).

_ Reference Example 180
Methyl &[(Z-Tetrahydropyranyl)oxy]-2-[(-4-methoxybenzemsulfonyl)—(5-
methyl-Z-mtrobenzyl)annno]propmnate

To a mixture of 1.75 g (4. 68 mmol) of (D,L)N-(4-methoxybenzenesulfonyl)-
O-(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
anhydrous tetrahydrofuran was added dropwise (over 15 minutes) a solution of 0.815
g (4.68 mmol) of diethyl azodxcarboxylate (DEAD) in 1 ml of tetrahydrofuran. The
mixture was stirred at room lemperature overnight and the solvent removed under
vacuum. The residue was triturated with diethyl ether and the solid filtered off. The
filtrate was conccntrated to dryhess under vacuum to give 4.67 g of solid. The solid
was chromatographed on silica gel w1th hexane-ethyl acetate (1:1) to give 0.56 g of
product (RF 0.48).
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Reference Example 181
Methyl 1-Methoxyacetyl-4-(4-methoxybenzenesulfonyl)-
7-methyl-2,3,4,5-tetrahydro-1H-{1,4]benzodiazepine-3-carboxylate

To a cooled (0°C) mixture of 1.598 g (3.91 mmol) of methyl 3-hydroxy-2-[(4-
methoxybenzenesulfonyl)-(2-amino-5-methylbenzyl)aminoJpropionate and 1.97 g
(19.5) mmol) of triethylamine in 15 ml of dichloromethane was added 0.787 ml (8.60
mmol) of methoxyacetylchloride. The mixturc was stirred at room temperature
overnight. The mixture was then diluted with CH2Cl2 and washed with H2O, 2 N
citric acid, H20, brine and dried with Na2SO4_ 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 mmol) of the preceding compound in 15 ml of
anhydrous methanol was added 0.382 g {4.50 mmol) of anhydrous NaHCO3 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 Na2SO4. The solution was filtered through a thin pad of hydrous magnesium
silicate and the filtrate concentrated under vacuum to give a yellow oil. Trituration
with ethyl acetate-hexane gave 1.26 g (78%) of tan crystals, m. p. 122°-124°C. Anal,
for C22H26N207S:

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

To a cooled (0°C) mixture of 1.465 g (3.586 mmol) of methyl 3-hydroxy-2-
[4-methoxybenzenesulfonyl)-(2-amino-5-methylbenzyl)amino]propionate and 2.49
ml (17.93 mmol) of triethylamine in 20 ml of CH2Clp was added 0.915 m] (7.89
mmol) of benzoyl chloride. The mixture was stored at room temperature overnight,
diluted with CH2Cl2 and washed with H2O, 2 N citric acid, H20, brine and dried
with NapSO4. The solution was filtered through a thin pad of hydrous magnesinm
silicate and the filtrate concentrated under vacuum to give 1.8 g of crude methyl 2-
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[(2-benzoylamino-5-methylbenzyl)- (4-methoxybenaenesulfonyl)ammo]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,5.2.

As described for Reference Bxample 181, 1.825 g (3.68 mmol) of the
precedmg compound was stirred w1th 0.402 g (4.78 mmol) of NaHCO3 in 1.5 ml of
methanol to give an oil. Trituration with hexane (plus several drops of ethyl acetate)
gave crystals, m. p. 58°-62°C.

Reference Example 183
Methyl l-(trans-Crotonyl)-4-(4-methoxybenzenesulfonyl)ﬂ-methyl-2,3,4 5-
- tetrahydro-1H-[1,4]benzadiazepine-3-carboxylate
As described for Reference Examples 181 and 182, a mixure of 1.41 g (3.455
mmol) of methyl 3-hydroxy¥2-[e_(4-methoxybenzenesulfonyl)—(2-amino—5-methy]—
benzyl)amino]propionate, 1.75 g (17.3 mmol) of triethylamine and 0.809 ml of trans-

: crotonyl chloride in 15 mi of CH2Cl2 was stirred ovetmght to give 1.52 g of methyl

2- {[2-(trans-crotonylammo) 5-methylbenzyl}-(4-methoxybenzenesulfonyl)
_a_:pmo}acrylate as a brown oil; Mass spectrum (ES) 459.4 (M+H).

As dcscnbed in Reference Example 181, 1 52 € (3.31 mmol) of the prcceding

product was stirred with 0.362 g (4.3 mmol) of NaHCO3 in 15 ml of methanol at

room temperature overnight. To the mixture was added 0.056 g of NaHCO3 and the
mixture was heated at 80°C for 3 hours and worked up as for Reference Example 181
to give a 1.05 g of a yellow glass, m. p. 75°-84°C. Mass spectrum (ES) 459.4
(M+H).

Reference Example 184
1-(trans-Crotonyl)-4Q(4-methoxybenzenesulfonyl)ﬂ-methyl-2,3,4,5-tetrahydro-
1H-[1 »4]benzodiazepene-3-carboxylic acid -

A mixtre of 126 g (2.72 mmol) of methyl 1- (trans-crotonyl)-4-(4—
methoxybenzenesulfonyl)-7-methyl-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-
carhoxylate and 3.53 m! (3.53 mmol) of 1 N NaOH in 10 ml of tetrahydrofuran was
stirred at room temperature for 3 hours. The solvent was removed under vacuum and
the residue dissolved in H20 and the solutioh_ extracted with ethyl acetate. The
aqueous layer was acidified with IN HCI (pH 2) and extracted with CH2Cl2. The
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CH)Cly extract was ‘dried with Na2SO4 and the solvent removed to give 1.06 g (after

drying under vacuum) of solid, m. P. 101°-105° C.

Reference Example 185
1-(Benzoyl)—4-(4-meﬂmxyhenzenesulfonyl)-’7-methyl-2,3-4,5-tetrahydro-
' ll—l[1,41benzodiazepine-3—carboxylic acid

A mixture of 1.18¢ (2.38 mml) of methyl 1-(benzoyl)-4-(4—methoxy—
benzcnesulfonyl)—?-methyl-z,3,4,5-tetrahydro—IH-[l,4]ben'mdiazepine—3-carboxylate
and 3.09 ml (3.09 mmol) of 1N NaOH in 10 m! of tetrahydrofuran was stored at room
teraperature overnight and the solvent removed under vacuum. The residuc was
diluted with H20, exracted with ethyl acctate and the aqueous layer acidified with
9N citric acid. The mixture was extracted with CH2C12 and the CH»Cly extracts
were washed with H70, brine and dried with Na2S04. The solvent was removed 10
give 0.82¢ of a Hght yellow glass, m.p. 95°-100°C; Mass spectrum (ES) 481.4
(M+H).

Reference Example 186 _
Methyl 4-(4-Methoxybenzenesnlfonyl)-1-(2-methoxyethyl)-2,3,4,5—tetrahydro-
1H-[1,4]benzodimpim-?:-carboxylﬁte

A mixture of 1.6 g (3.57 mmol) of methyl 1-(methoxyacetyl)-4-(4-methoxy-
benzenesulfonyl)—2,3,4,S‘tetrahydro-IH—[I ,4}benzodiazepine—3—carboxylate and 32 ml
of borane in tetrahydrofuran (1.0 M) was refluxed under nitrogen overnight.
Methanol was added and the solvent removed. To the residue was added 25 mt of
CHoClz and 25 ml of 2 N HC1 and the mixwre stirred at room temperature for 1
hour. The organic layer was separated and washed with H20 and concentratcd to
dryness. The residue was triturated with ethy] acetate-hexane, cooled and filtered 10
give 1.2 g of white crystals, m.p. 86°-90°C; Mass spectrum (ES) 435.4 (M+H). Anal.
for C21H26N2063:

Calc'd: C,58.1; H.6.0; N,6.5;

Found: C,58.5; H,6.0; N,6.5.

Reference Example 187
4-(4-Methoxybenzene§ulf6nyl)-1-(2-methoxyethyl)-2,3, 5-tetrahydro-
1H[1,'Albe’nzodiazepine-s-carhoxync acid

A mixture of 1.0 8 (2.3 mmo}) of methyl 4-(4—methoxybenzenesulfony1)—1-(2-
mcthoxyethyl)—2,3,4,S-mtrahydro—IH-[1,4]benzodiazepinc-3-carboxylate and 3.0 ml
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of 1 N NaOH in 10 m! of tetrahydrofuran 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 HCL. The mixture was exiracted with ethyl acetate and the extract was
washed with brine and dried with Na2SO4. The solvent was removed and the residue
triturated with ethyl acetate-hexanc, 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: __

Calc'd: C,57.1; H,5.8; N,6.7;

Found: C,57.3; H,5.7; N,6.4.

Reference Example 188
Methyl 1-(Benzyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
B [154]benzod_iazepine-?o-carboxylate
A mixture of 0.20 g (0.416 mmol) of methyl 1-(benzoyl)-4-(4-methoxy-
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 added S mlof CHzClz and S ml of 2N HCI] and the mixture stirred

~ for 1 hour. The orgamc layer was separatcd and concentrated to dryness. The residue

was chromatographed on thick layer silica gel plates with hexane-ethyl acetate (2:1)
as solvent to give 0.140 g of a color!¢ss oil; Mass spectrum (ES) 467.5 (M+H).

_ . ‘Reference Example 189
4-(4-Methdxybenzen$ulfonyl)-1-[4-(tri_ﬂuoromethoxy)benzoyl]-8-chloro-2,3,4,5-
tetrahydro-1H[1,4]benzodiazepine-3-carboxylic acid

As described for Refcrence Example 18, 1.46 g (3.40 mmol) of methyl 2-[(2-
amino#-chlordbenzy])-(4-methoxybenzenesulfonyl)amino]-3-hydroxypropionate was

 reacted with 4-(trifluoromethoxy)benzoyl chloride to give 2.59 g of methyl 2-{2-[4-

(trifluoromethoxy) benzoyl]amino-Lchlorobenzyl]amino}acrylate as a ycllow oil;
Mass spectrum (ES) 5§99.3 (M+H). The preceding compound was stirred with (.445
g (5.29 mmol) of anhydrous NaHCO3 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
residuc extracted with ethyl acetaie. The extract was washed with H0, brine, and
dried (Na2SO4). The solvent was removed and the residue crystallized from ethyl
acetate-hexane to  give rhjethylf 4{4—methoxybm2enesulfonyl)-l-[4-(triﬂuoro—
methoxy)benzoyl}-8—chlor0-2,3,4,5-tetrahydro-lH-[ 1,4]benzodiazepine-3-
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carboxylate as yellow crystals, m.p. 149°-151°C. Anal. for C26H22CIF307S:
Calc'd: C,52.1; H,3.7; N4.7; CL,6.0; F,9.5;
Found: C,51.8; H,3.6; N4.7; C1,5.9; F,9.4.

1.58g (2.64 mmol) of the preceding compound was stirred with 3.43 ml of 1N
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. 184°-186°C.

Reference Example 190
Methyl 4-(4-Methoxybenzenesulfonyl)-1-(4-morpholinoacetyl)-2,3,4,5-
tetrahydro-1H[1,4]benzodiazepine-3-carboxylate -

A mixture of 0.10 g (0.22 mmol) of methyl 1-(chloroacetyl)-4-(4-
methoxybenzencsulfonyl)-2,3,4,5-ietrahydro- 1H-[1,4]benzodiazepine-3-carboxylate,
21.2 41 of morpholine and 125.4 41 of N,N-diisopropylethylamine in 3 ml of CH2Cl2
was stirred overnight at room temperature. An additional 2.2 41 of morpholine was
added and the solution stirred for 2 days at room temperature. The mixture was
diluted with CH2Cl2 and washed with H20, brine and dried with Na2SO4, The
solvent was removed to give the product as a solid, Mass spectrum (ES) 504.3
(M+H). Anal. for C24H29N307S:

Calc'd: C,57.2; H,5.8; N,8.3;

Found: C,56.5; H,5.6; N,8.1.

Reference Example 191
Methyl 4-(4-Methoxybenzenesulfonyl)-1-[2-(1-pyrazolyl)phenylcarbonyl]-7-
methyl-2,3,4,5-tetrahydro-1H-{1,4]benzodiazepine-3-carboxylate

As described for the general reaction of ethyl 2-fluorobenzoate with amines
set forth in Tetrahedron, 53, 7557-7576 (1997), ethyl 2-fluorobenzoate was reacted
with pyrazole by refluxing N, N-dimethylformamide to give ethyl 2-(1-pyrazolyl)-
benzoate, as a thick yellow oil. Anal. Calc’d: for C,H,N,0,: 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 m! of ethanol-tetrahydrofuran (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.
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 1.5g 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 CH,CL, (chilled in an ice bath )was added 1.1
ml of a 2 Molar solution of oxalyl chloride in CH,Cl, and 0.085 ml of N,N-
dimethylformamide. 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 as a yellow solid.

A 2.3 g sample of the prcceding compound was reacted with 1.5g of the
compound of Reference Example 179 in 15 ml of CH(CI, and 5.12 ml of
triethylamine in the manner described for Reference Example 181 to give methyl 2-
[(4—methoxybenzenésﬁlf6nyl)-{2—[2—(]-pyfqzolyl)phehylcarbdnyl]amino-S-methyl-

benzyl }amino]acrylate. _Th_is compound was cycl_ii_qd with NaHCO, in methanol in

the manner described. in ___Reférence Example . 181 to- give methyl 4-(4-

. methoxybenzenesulfonyl)-1-{2-(1-pyrazolyl)phenylcarbonyl]-7-methyl-2,3,4,5-

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate, m.p. 240-242° C. .
A 1.16 g sample of the pmccding’ compound was hydrolysed with 2.69 ml of

"IN NaOH in 10 ml of tetrahydrofuran in the manner described for Reference

Example 104 to give 0.71 g of 4~(4-meﬂ\oxyb¢nzenesulfonyl)-1-[2-(1-pyrazolyl)-
phenyl-carbonyl)-7-:hethy1-2,3,4,5-teirahydro—lH{1,4]benzodiazepinc-3-carhoxylic
acid, mp 149-151°C.

Reference Example 192 |
Methyl 4-(4-Methoxybenzenesnlfonyl)-l-[2-(4-morphblino)phenylcarbonyl}-

8-chloro-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Ethyl 2-morpholinobenzozite' prepared in the manner described in Tetrahedron,
53:7557, (1997) was refluxed with 10 N NaOH in tetrahydrofuran-ethanol (8:2) for
1.5 hrs to give 2—mofpholinobenzoic acid, mp 156-157°C. A 1.8 g sample of this
compound in 5 ml of CH,CL, (chilled) was added a solution of 7.9 ml of oxalyl
chloride in CH,Cl, (2M) followed by the addition of 0.058 ml of N,N-dimethyl-

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 Reference Examples 181 and 189, the preceding 2-
(4-morpholino)benzoyl chloride was reacted with methyl 2-[(2-amino-4-
chlorobenzyl)-(4»mem0xybenzenesulfonyl)amino]-3—hydroxypropionate and the
product was stired with NaHCO; in methanol to give methyl 4-(4-mcthoxy-
benzenesulfonyl)—l-[2-(4-moxpholino)phenylcarbonyl]-slchloro-2,3,4,5-tetrahydro—
1H-{1.4]benzodiazepine-3- carboxylate, as a white solid having a mp 100-105°C.

To 0.90g of this compound in 10 mi of tetrahydrofuran was added 1.95 ml of
1 N 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-1H-[1,4]benzodiazepine-3-carboxylic acid J.

Reference Example 193 :
Methyl 1-(4-Ethoxybenzoyl)-4-(4-methoxybenzenesulfonyl) -2,3,4,5-
tetrahydro—lll-[l,4]benzodiazepine-3-cérboxylate

A mixture of 0.270 g of methyl 4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4] benzodiazepine-3-carboxylate of Reference Example 12, 0.291 g
of 4-ethoxybenzoyl chloride and 500 pl of triethylamine in 5 ml of CH,Cl, was
stirred at room temperature overnight. The mixture was diluted with CH,Cl, and H,O
and the CH,Cl, layer was separated and concentrated to dryness. The residue was
triturated with ethyl acctate to give 0.276g of methyl 1-(4-cthoxybenzoyl)-4-(4-
methoxybenzenesulfonyl)-2,3,4,5tetrahydro- 1H-[ 1,4]benzodiazepine-3-carboxylate as
white crystals, mp 187-190°C.

A 0.47 g sample of this compound was hydrolyzed with 1.2 ml of 1N NaOH
in 4 ml of tetrahydrofuran. Dilution with H,O and acidification with 1IN HCl gave
0.40 g of the acid as a white solid, mp 144-152°C.
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Reference Example 194
Methyl 4-(4-Methoxybenzenesulfonyl) -1-[2-chioro-4-(3-methyl-l-pyrazolyl)-
phenylcarbonyl}-2,3,4,5-tetrahydm -1H- [1,4jbenzodiazepine-3-carboxylate
As described in Example 65, methyl 4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-lH—[l,4]bcnzoc_liampine—_S;.carboxylate was reacted with 4-(3-methyi-1-
pyrazolyl)-2-chlorobenzoy1 chloride to give mcthyl 4-(4-methoxybenzenesulfonyl)-1-
[2—chloro-4-(3-mcthyl 1-pyrazolyl)phenylcarbonyl]-2,3 4,5-tetrahydro-1H-[1,4}-
benzodxazepme—3-c.arboxylate asa wtnte solid.. Anal. for C,H,,CIN,OS:
Calc’d: C,583;H,4.6; N, 9.4.
Found C582H49N89 _
Thls compound was hydrolysed wnh IN NaOH in tctrahydroturan as
descnbed in Reference Ex__ample 185 to give the benzodiazepine-3-carboxylic acid
derivative as a white solid.

Reference Example 195
1-Benzyl-4-(4-methoxybenzenesulfonyl)-2 3,4,5-tetrahydro-1H-
n 4]benzodlmpme-3-carboxyhc acid
A mixture of 1.7 g of the compound of Reterence 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 CH,OH, C}I:Clz- (40 ml) and 30 mi of 2N HC] and the
mixture stirred at room temperatufe for 1.5 hr, The organic laycr was separated,

washed with brine, dried with NazSO4 and the solvent removed. The residue was

- crystallized from ethanol-hexane to gwe 1.15g of mcthyl 1-benzyl-4-(4-

methoxybenzenesulfonyl)—z 34 5—tetrahydro—1H-[l ,4]benzodiazepine-3-carboxylate
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 tho 2,3,4,5- tetrahydro-1H-[1,4]benzodiazepine-3-
carboxylic acid derivativc 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-1H-[1,4]benzodiazepine-3-carboxylate

To a cooled (0°C) solution of 1.0 g (2.66 mmol) of 4-(4-methoxybenzene-
sulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benizodiazepine-3-carboxylate from Reference
Example 12 and 1.85 mi (13.3 mmol) of triethylamine in 8 ml of CH,Cl, was added
1.17 g (6.65 mmol) of 2,4-dimethoxybenzoyl chloride. The mixture was stirred at
room temperature overnight, diluted with CHyCl, and washed with 2 N citric acid.
The organic layer was washed with H,O, 1 N NayCO3, brine and dried over Na;SOy.
The solvent was removed and the residue was chromatographed on thick 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-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[ 1,4)-
benzodiazepine-3-carboxylate as a white foam. Anal. for Cy;HogH,04gS:

Caic’d: C,60.0; H,5.2; N,5.2;

Found: C,60.0; H,5.2; N,5.1;

Mass Spectram (ES): 541.0 (M+H).

A 0.80 g (1.48 mmol) sample of the preceding compound and 1.92 mi (1.92
mmol) of 1 N NaOH in 5 mi of tetrahydrofuran was stirred at room temperature for
1.5 hours. The solvent was removed and the residue diluted with water. The solution
was acidified with 1 N HCI, chilled and filtered to give 0.70 g of 1-(2,4-dimethoxy-
benzoyl)-4- (4-methoxybenzeqesulf onyl)-2,3,4,5-tetrahydro-1H-[ 1,4]benzodiazepine-
3-carboxylic acid as a white solid. Anal. for CygH,gN,OgS:

Calc’d: C,59.3; H,5.0; N,5.3;

Found: C,56.1; H,4.8; N,5.0;

Mass Spectrum (ES): 527.0 (M+H).

Reference Example 197
Methyl 4-(&Memoxybenzenosulfonyl)-1-[2-('4-methylpiperazin-1-yl)acetyl]-
2,3,4,5-tetrahydro-1H-[1,4jbenzodiazepine-3-carboxylate
To a mixture of 2.5 g (6.64 mmol) of methy! 4-(4-methoxybenzenesulfonyl)-
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 tricthylamine in 40 ml of CH,Cl, cooled to 0°C was
added to 1.65 g (14.63 'mmol) of chloroacetyl chloride. The solution was stirred at
room temperature for 2 days, chilléd_- to 0«C and 926 pl of triethylamine and 750 mg
of chloroacetyl chloride were added thereto. The mixture was stirred at room
temperature  overnight, diluted with CHyCl, and-HZO. The insoluble solid was
filtered off. The organic layer of the filtrate was separated , washed with brine, dried
with Na;SO, 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-
tetrahydro- lH-tl ,4]b¢nzo-diazepin¢-3-carboxylate (Referénce Example 91). Anal. for
CyoHp CIN;OgS: o
Calc’d: C,53.0; HATIN62;

Found: C,51.6; H,4.6;N,5.7;.

Mass Spectrum (ES): 453.0 (M+H).

To a solution of 1.4 g (3.09 mmol) of the preceding compound in 12 ml of
CH,Cl, cooled to 0+C was added 1.2 ml (6.79 mmol) of N,N-diisopropylethylamine
followed by the addition of 753.2 pl (6.79 mmol) | of 1-methylpipcrazine. The
mixture was stirred at room temperature overnight, diluted with CH,Cl,, and washed
with 2 N citric acid, H,O, 1 M NaHCO;, brine and dried (Nap;SOy4). The citric acid
wash was made basic with saturated NaHCO3 and then extracted with CH,Cl;. The
extract was dried over NaySO,4 and the solvent removed under vacuum to give 1.10 g
of methyl 4—(4—methoxyi>enzenesulfony1)—1-[2-(4-methylpiperazin—1-yl)acetyl]-
2,3,4,5-tetrahydro-1H-[1,4Jbenzodiazepine-3-carboxylate as a white glass.

A mixture of 1.0 g (1.94 mmol) of the preceding compound and 2.3 ml (2.3
mmol) of 1 N KOH in 5 m! 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)-1-[2-(4-methylpiperazin-1-yl)acetyl]-2,3.4,5-tetrahydro- 1H-
[1,4]benzodiazepine-3—carboxylate as a white solid. .
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Reference Example 198
Methyl 1-Acetyl-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-{1,4]
' benzodiazepine-3 -carboxylate

To a cooled (0°) solution of 2.0g (4.78 mmol) of methyl 1-acetyl-4-(4-
methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
in 14 m! of CH, Cl, was added dropwise 143.3ml (14.3mmol) of a 1.0 molar solution
of BBr, in CH, Cl, The mixture was stirred at room temperature for 1.5 hours, Ice
and H,O were added to the reactien mixturc and the insolubles filtered off. The
filtrate was diluted with CH,Cl, and H,0 and the CH,C), layer separated, washed with
brine and dried (Na, SO,} 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, Calc’d for C H,)N,OS: C, 56 4H, 5.0; N, 69
Found: C55.1; H,4.7: N, 6.5.

Reference Example 199
Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(2-thienylcarbonyl) - 2,3,4,5-
tetrahydro- 1H-{1,4]benzodiazepine-3-carboxylate

To a solution of 4.0 g (8.22 mmol) of methyl 4-(4 methoxybenzenesulfonyl)-
1-(2-thienylcarbonyl)-2,3,4,5-tctrahydro- 1H-[ 1,4]benzodiazepine-3-carboxylate in 17
ml of CH,Cl, chilled to 0°C, was added slowly 16.4 ml (16.44 mmol) of 1.0 molar
solution of boron tribromide in CH,Cl,. The mixture was stirred at room temperature
overnight and diluted with CH,Cl,, The mixture was filtered and the solid washed
with CH,CL,. and H,O. The filtrate was diluted with H,O and the organic layer
scparatcd. 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 C,,H,,N,O, S,: 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-hydroxybenzenesuifonyl)-2,3,4,5-tetrahydro-1H-
' [1,4]benzod_i_azepine-3-carboxylate
To a solution of 9.8 g (20.39 mmol) of methyl 1-benzoyl-4-(4-methoxy-
benzenesulfonyl)-2,3,4,5-tetraydr_o—1_H-[l,4]benzodia2_epine in 50 m! of CH,Cl, cooled
to 0°, was added slowly 40.8 ml (40.8 mmol) of 5 1.0 molar solution of BBr, in

CH,Cl, The mixwre was stirred under nitrogen at room temperature overnight. Ice

and H,O were added and the mixture diluted with CH,Cl, The organic layer was
separated and the aqueous layer extracted with ethyl acetate. The combined organic
extracts -(CH,CL+ethyl acetate) were: concentrated: under vacuum and the residue

. dissolved in ethyl acetate. The solution was washed with H,O, brine and dried

(Na,S0,). . 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;
Mass Spectrum (ES) 467 (M+H); - Anal Calc’d for C,H,N,0S: 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
-_ mgthyl-1-subst_ituted—4-hydroxybenzencsulfonyl)-2,3,4,5-tetrahy(_iro-1H—[1,4]

_benzodiazepine-3-carboxylates can be prepared.

'Reference Example 201
Methyl 4-(4-Hydroxybenzenesulfonyl).-1-(4-met_hylphenylsuIfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate.

Reference Example 202
Methyl 1-Methanesulfonyl-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4)benzodiazepinef-3-carboxylate

Reference Example 203
Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(3-pyridinylcarbonyl) 2,3.4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
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, Reference Example 204
Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(4-pyridinylcarbonyl-2,3,4,5-
5 tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
Reference Example 205

Methyl 1-(4-Biphenylcarbonl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

10
Reference Example 206

Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(propane-1-sulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

15 Reference Example 207
Methyl 1-([1,I’-Biphenyl]-2-carbenyl)-4-(4-hydroxybenzene-sulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 208
20 Methyl 1-(3-Fluorobenzoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

~ Reference Example 209
Methyl 4-(4-Hydroxybenzenesulfonyl}-1-(2-methyl-S-fluorobenzoyl)-
25 2,3,4,5-tetraliydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 210
Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(2-methyl-3-fluorobenzoyl)-
2,3,4,5-tetrai!ydro-1H-[l,4]benzodiazepihe-3-carboxylate
30
Reference Example 211
Methy! 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;Hydrbxybeglzenesulfonyl)-1-(2-triﬂuoromethyl-benzoyl)-
2,3,4_,5-tetrahydro-l_H-[l,4]benzodiazepine-3-carboxylate

Reference Example 213
Methyl 1-(2-Chloro-6-trifluoromethylbenzoyl)-4-(4-
hydroxybenzenwulfonyl)'-2_,3,4,5-tetrahydro-lH-[l,4]benzodiazepine-3-
: ~ carboxylate '

10
Reference Example 214

Methyl l-(4-Fluoro-2-triﬂll_oromethylbenzoyl)-4-(4‘-hydroxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

15 : - _ Reference Exainple 215
. Methyl-1-(z-mﬁoro-ﬁ-triﬂuiommethybenzoyl)-4-(4-
hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-
| carboxylate

20 _ © . Reference Example 216
Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(2 methylbenzoyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 217
25 Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(2-methyl-6-chiorobenzoyl)-
2,3,4,5-tetrahydro-1H-[l,4]benzodiazepine-3-carboxylate

Référence Example 218
Methyl 1-(2,4-Dimethylbenioyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
30 tetrahydro-1H-[1,4)benzodiazepine-3-carboxylate
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Reference Example 219
Methyl 1-(2,5-Dimethylbenzoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 220
Methyl 1-(2-Chloro-4-fluorobenzoyl)-4-(4-hydroxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4Jbenzodiazepine-3-carboxylate

Reference Example 221
Methyl 1-(2-Chlorobenzoyi)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-{1,4]benzodiazepine-3-carboxylate

Reference Example 222
Methyl 1-(2-Fluorobenzoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 223
Methy! 1-(2-Chloro-6-fluorcbenzoyl)-4-(4-hydroxybenzene-sulfonyl)-
2,3,4,5-tetrahydro-1H-[1,41benzodiazepine-3-carboxylate

Reference Example 224
Methyl 1-(2,3-Diflucrobenzoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]Jbenzodiazepine-3-carboxylate

Reference Example 225
Methyl 1-(2,4-Dichlorobenzoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 226
Methyl 1-(2,3-Dichloroberizoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-{1,4]benzodiazepine-3-carboxylate
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Reference Example 227
Methyl-1-(2,5-Dichlorobenzoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-{1,4]benzodiazepine-3-carboxylate

5 _ Reference Example 228
Methyl 4-(4-Hydroxybenzenesulfonyl)-l-(2-methylthlobenzoyl)-2,3,4,5-
tetrahydro-l_H_-[1,4]benzo¢_l|azepme-3-carboxylate

Reference Example 229
10 : Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(3-methyl-2-thienylcarbonyl)-
: 2,3,4,5‘-tetrahydr9y1H-[1,4]benzbdiazepine-3-carboxylate

Reference Example 230
_ Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(4-methyl-2-thienylcarbonyl)-
15 _ 2_,3,_4,5_- tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 231
Methyl 1-(37Chl_oro§2-t!ii¢nylcarbbnyl)e4-( hydroxybenzenesulfonyl)-
2,34,5- _tetrahydrq-lH-_[ 1,4]benzodiazepine-3-carboxylate

20
'Reference Example 232

Methyl 1-(2-Furanylcar!)onyl)-4-'(4-_hydroxybenzenesulfonyl)—2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

25 : Reference Example 233
Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(3-methyl-2-furanylcarbonyl)-
2,3,4,5- tetrahydrd—lH-[-l,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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Reference Example 235
"Methyl 1-(5-Chloro-2-furanylcarbonyl)-4-(4-hydroxybenzenesulfonyl)-
2,3,4,5- tetrahydro-1H-(1,4]benzodiazepine-3-carboxylate

Reference Example 236
Methy! 1-(S-Chloro-2-thienylcarbonyl)-4-(d-hydroxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodeiazepine-3-carboxylate

Reference Example 237
Methy! 1- Propionyl-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro-
1H-[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-thienylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 240
Methyl 1-(3-Furanylcarbonyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-iH-[1,4]benzodiazepine-3-carboxylate

Reference Exainple 241
Methyl 1-(Acetylaminoacetyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[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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Reference Example 243
Methyl 1-(Cyclopropylcarbonyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
' tetrahydro-1H-{1,4]benzodiazepine

Reference Example 244
Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(trifluoroacetyl) -2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine

Reference Example 245
Methyl 1-Acetyl-4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[l,4]benignqdiazepine-:i—ca?quylate

To a stirred solution of 3.73 £ (14.22 mmol) §f triphenylphosphine in 80 ml of
toluene-tetrahydrofuran (3:1) was added 1.06 ml (14.22 mmol) of 2-butyn-1-0l and
5.0 g (12.36 inmol) of methyl 1-acetyl-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[ 1,4]benzodiazepine-3-carboxylatc. To this solution under nitrogen
was added slowly dropwise 2.24 ml (14.22 mmol) of diethyl azodicarboxylate. The
mixture was stirred at room tempeféturé overnight and concentrated to dryness under
vacuum. To the residue was 'ad_de'q.i: ethyl acetaie and H,O and the solid filtered off.
The filtrate was concentrated under vacuum and extracted with CH,Cl, The extract
was washed with brine, dried _(Na',_S_OA)' and concentrated to dryness under vacuum.
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(1:1) as solvent to give
’3.9 g of white solid; Mass Spectrum (ES) 4.57.5 (M+H); Anal. Calc’d for
C,H,N,OS: C, 60.5;H,5.3;N, 6.1: Found: C, 60.2; H,5.2; N, 6.2.

Rel‘erence Example 246
Methyl 1-Benzoyl-4-(4-but-2-yi_|yloxybenzenosulfonyl)-2,3,4,5-tetrahydro-lH-
[1,4]benzodiazepine-3-carboxylate
To a stirred solution of 1.26 g 4.82 inmol) of triphenylphosphine in 15 ml of
toluene-tetrahydrofufan @1 under' ilitrogen 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-hydroxybenzene-
suifonyl)-2,3,4,5-tetrahydro-1H-[1,4]Jbenzodiazepine-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 CH,Cl, added. The CH,Cl, was washed with H,0 and brine, dried
(Na,SO,) and the solvent removed. The residue was chromatographed on silica gel
with hexane-ethyl acetate (1:1) to give 1.65 g of white solid; Mass Spectrum (ES) 519
(M+H); Anal Calc’d for C,H,N,0,S: C, 64.9; H, 5:1; N, 5.4. Found: C,60.5; H, 5.2;
N,6.9.

Reference Example 247
Methyl 4-(4-But-2-ynylbenzenesulfonyt)-1-(2-thienylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate |

To a stirred mixtare of 0.475g (1.81mmol) of triphenylphosphine, 134.8 uL.
(1.84 mmol) of 2-butyn—i-ol and 0.74 g of methyl 4-(4-hydroxysbenzenesulfonyl)-1-
(2-thienylcarbonyl)-2,3,4,5-tctrahydro-1H| 1,4]benzodiazepine-3-carnboxylate in 7 ml
of toluene and 2 ml of tetrahydrofuran was added slowly 285 uL (1.81 mmol) of
diethy! 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-o0l and
0.285 of diethyl azodicarboxylate. .The mixture was stirred for 2.5 hrs. at room
temperature and the solvent removed. To the residue was added CH,Cl, and the
mixture washed with H,O and brine. The CH,CL, layer was dried (Na,SO,) 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 C,H,N,0S,: C,59.5; H, 4.6; N, 5.3. Found: C, 56.1, H,
49;N,7.3)

Utilizing the method described in Reference Examples 245-247, the following
methyl 1-substituted-4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylate and methyl T-substituted-4-(4-[4-substituted-but-
2-ynyloxylbenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[ 1 ,4]benzodiazepine-3-
carboxylates can be prepared.
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Reference Example 248
Methyl 1-Butoxyacetyl-4-(4-but-2-ynyloxybenzenesulfony1)-2,3,4,5-tetrahydro-
" 1H-[1,4]benzodiazepine-3-carboxylate

5 Reference Example 249
Methyl 4-(4-Bnt-z-ynyloxybenzéngsulfonyl)-1-(4-_m¢ﬂ1y1pheny|su|fonyl)-2,3,4,5-
tetr#hydro-lH-[1,4]benzodiazepine-3-carboxylate

Reference Example 250
10 Methyl 1-Methansulfonyl-4-(4-but-2-ynyloxy benzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate .

Reference Example 251
Methyl 1-Benzoyl-4-(4-[4-methqubut-z-ynyloxy]benzenesulfonyl)-2,3,4,5-
15 _ tetrahydro-1H-{1,4]benzodiazepine-3-carboxylate

" Reference Example 252
Methyl l-Aoetyl-4-(45[4-methOXybut-2-ynyloxy]benzenesulfonyl)-z,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

20
Reference Example 253
Methyl 4-[4-But-2-ynyloxy] benzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-
- tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
25 Refe_rel_lce Example 254

Methyl 4-(4~Pent-2-ynyloxybenzeneéulfonyl)-l-(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)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
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Reference Example 256
Methyl 4-(4-But-2-ynyloxybenzenesulfonyl)-1-(4-pyridinylcarbonyl)-2,3,4,5-
tetrahydro-1H-{1,4]benzodiazepine-3-carboxylate

Reference Example 257
Methy1 1-(4-Biphenylcarbonyl)-4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 258
Methyl 4-(4-[4-Methoxybut-2-ynyloxy]benzenesulfonyl)-1-(propane-1-sulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 259
Methyl 1-([1,1'-Biphenyl]-2-carbonyl)-4-(4-{4-methoxybut-2-ynyloxy]
benzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 260
Methyl 1-(3-Fluorobenzoyl)-4-(4-pent-2-ynyloxybenzenesuifonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 261
Methyl 4-(4-[4-Ethoxybut-2-ynyloxyJbenzenesulfonyl)-1-(2 methyl-3-
fluorobenzoyl) -2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 262
Methyl 4-(4-[4-Dimethylaminobut-2-ynyloxy]benzenesulfonyl) -1-(2 methyl-3-
fluorobenzoyl) -2,3,4,S-tetrahydro-1H-{1,41benzodiazepine-3-carboxylate

Reference Example 263
Methyl 4-(4-But-2-ynyloxybenzénesuflony)-1-(2-friflouromethylbenzoyl)-2,3,4,5-
tetrahydro-1H-{ 1,4jbenzodiazepine-S—catboxylate
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Reference Example 264
Methyl 1-(2-Chloro-6-trifluormethylbenzoyl)-4-(4-pent-2-ynyloxybenzene-
sulfonyl)-2,3,'4,5-tetrahydlfo?lH-[l,4]benmdiazepine-3—carboxylate

5 Reference Example 265
Methyl 1-(4-Fluoro-2-trifiuoromethylbenzoyl)-4-(4-[4-methoxybut-2- ynyloxy]-
benzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 266
10 Methyl 1-(2-Fluoro-6- trifluormethylbenzoyl)-4-(4-pent-2 ynyloxybenzene-
sulfonyl)-2,3,4,5-tetrahydro-1H-[1,4)benzodiazepine-3-carboxylate

Reference Example 267
- Methyl 4-(4-But -2-ynyloxybenzenesulfonyl)-1-(2 methyl-ﬁ-chlorobenzoyl)-
15 _ 2,3.4,5-tetrahydro-1H-{1,4]benzodiazepine-3-carboxylate

Reference Example 268
- Methyl 1-(2,4-Dimethylbenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)
-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

20
Reference 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-Ch_lorobenzoyl)-4-(4-[4-methoxybut-z-ynyloxy]benzemsulfonyl)-
2,3,4,5-tétrallydro-1H-[1;4]benzodiazepine_-3-carboxylate
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. Reference Example 272
Methyl 1-(2-Chiorobenzoyl)-4-(4-pent-2-ynyloxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 273
‘Methyl 1-(2-Fluorobenzoyl)-4-(4-[ 4-methoxybut-2-ynyloxy]benzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 274
Methyl 1-(2-Chloro-6-fluorobenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]
benzenesulfonyl)-2,3,4,5-tetrahydro- 1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 275
Methyl 1-(2,3-Difluorobenzoyl)-4-(4-[4-methoxybut-2- ynyloxy]-
benzenesulfonyl)-2,3,4,5-fetrahydro-IH-[1,4]benzodiazepine-3-carboxylate

Reference Example 276
Methyl 1-(2,4-Dichlorobenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4}benzodiazepine-3-carboxylate

Reference Example 277
Methyl 1-(2,4-Dichlorobenzoyl)-4-(4—pent-2- ynyloxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 278
Methyl 1-(2,3-Dichlorobenzoyl)-4-(4-[4-methoxybut-2-ynxloxy]benzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 279
Methyl 1-(2,5-Dichlorobenzoyl)-4-(4-[4-hydroxybut-2-ynyloxy])-benzene-
sulfonyl)-2,3,4,5-tetrahydro-1H-[ 1,4]benzodiazepine-3-carboxylate
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Reference Example 280
Methyl l-(Benzoyl)-4-(4-pent-2-ynyloxybenzenesqlfonyl)-2,3,4,5-tetrahydro-lH-
) [l,4]benzo_diazepine-3-earboxylate

5 ' Reference Example 281
Methyl 4‘-(4-Bu_t-Lynyloxybenzenesulfony)-l-_(_z-methylﬂliobenzoyl)-2,3,4,5-
tetrahydro-1H-{1,4]benzodiazepine-3-carboxylate

Reference Example 282
10 Methyl 4-(4-But-}ynyloxyben;enesulfony)-l-.(S-methyl-z-thienylcarbonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 283 -
o Methyl 4-(4-[4-Hydroxybut -2-ynyloxy]benzenesulfonyl)-1-(4 methyl-2-
15 thienylcarbonyl)-2,3,4,5- tetrah_ydro-IH-[1,-4]benzodiazepine-3-carboxylate

. Reference Example 284
' Methyl 1-(3-Chloro-2~th:enylcarbonyl)-4—(4-[4-dimethylammobut 2-ynyloxy]-
benzenesulfonyl)-2,3,4,5- tetrahydmoll-l-[l 4]benzodnazepme-3-carboxylate

20
: Reference Example 285

Methyl 1-(2-Furanylca_rbonyl)-4-(4—[¢meﬂlylaminobut-z-ynyloxy]benzene-
sulfonyl)-2,3,4,5- t'etrahydr_q.-'lll-[l,4]benzodiazepine-3-carboxylate

25 _ Reference Example 286
Methyl 4-(4-But-Z-ynyloxybenzenesulfonyl)- =(3-methyl-2-furanylcarbonyl)-
2,3,4,5-tetrahydro-lH-,[l,_4]benzod|azepme-3-carboxylate
Reference Example 287
Methyl 4-(4-[4-But-2-ynyloxybenzenesulfonyl)-1-(-4-methyl-2-furanylcarbonyl)-
30 2,3,4,5-tetrahydro-ll-l-[1_,4]benzodiazepine-3-carboxylate

Reference Example 288
Methyl 1-(5-Chloro-2-furanyicarbonyl)-4-(4-[4-ethoxybut-2-ynyloxy]
benzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
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Reference Example 289
Methyl 1-(5-Chioro-2-thienylcarbonyl)-4-(4-[4-hydroxybut-2-ynyloxy]
benzemsulfonyl)-z,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-&carboxylate

Reference Example 290
Methyl 1-Propionyl-4-(4-[4-hydroxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4}benzodiazepine-3-carboxylate

Reference Example 291
Methyl 1-Hexanoyl-4-(4-[4-methoxybut-2-ynyloxy]benzenaulfonyl)-z,3,4,5-
tetrahydro-lH-[1,4]benzodiazepine-3-carboxylate

Reference Example 292
Methyl 4-(4-But-2-ynyloxybenzenesulfonyl) -1-(propionyl) -2,3,4,5-tetrahydro-
1H-[1,4}benzodiazepine-3-carboxylate

Reference Example 293
Methyl 4-(4-But-2-ynyloxybenzenesulfonyl)-1-(3-thienylcarbonyl)-2,3,4,5-
tetrahydro -1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 294
Methyl 4-(4-But-2-ynyloxybenzenesulfonyl)-1-(3-furanyearbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 295
Methyl 1-(Ethoxyacetyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl) -
2,3,4,5-tetrahydro - 1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 296
Methyl 1-(Acetylaminoacetyl)-4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
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Reference Example 297
Methyl 1-(N,N-Dimethylaminoacety)-4-(4-[4-methoxybut-2-ynyloxy]
benzenwulfonyl);2,3,4,5-tetrahy_dro- 1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 298
Methyl 1-(Cyclopropylcarbonyl)-4-(4-]4-methxybut-2-ynyloxylbenzenesuifonyl
)-2,3,4,5-tetrahydro-1H-{1,4]benzodiazepine-3-carboxylate

Reference Example 299
Methyl 1-(Cyclobutylcarbonyl)-4-(4-but-2-ynyloxybenzeneulfonyl) -2,3,4,5-
tetrahydro-ll_-l-[1,@]bepz@diazepine-&carboxylate :

- Reference Example 300
Methyl 4-(#But-zaynylpxyngzegésquonyl)-1-(triﬂouroacety)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

~ Reference Example 301
Sodium 4-'But1-Z;ynylt)xybenzengsulfonate
To a solution of 52.35g (_()._225 --inol) -of 4-hydroxybenzenesulfonate sodium
salt in 1L of isopropanol and 225 mL of a 1.0N soliltion of sodium hydroxide was
added 59.96g (0.45 mol) of 1-p‘r£>m¢}2-putyne. The resulting mixture was heated to
70° for 15h and then the isoproi)aﬁdj' was removed by evaporation in vacuo. The
resulting white -precipitate was collected by filtration, washed with isopropanol and
ether and dried under vacuun;,l to glve 56.0g (100%) of 4-but-2-ynyloxybenzene-

sulfonic acid sodium salt as a white solid.

‘Reference Example 302
4-But-2-ynyloxybenzenesulfonyl chloride
To a 0° solution of 43.8 mL (0.087 mol) of oxalyl chloride in 29 mL of
dichloromethane was dropwise added 6.77 mL (0.087 mol) of DMF followed by
7.24¢ (0.029 mol) of 4—but-2-ynyloxybcn2enesulfonic acid sodium salt.. The reaction
mixture was stirred for 10 minuteé at (° then let warm to room temperature and

stirred for 2 days. The reaction was then poured into ice and extracted with 150 mL
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of hexanes. The organiés were washed with water and brine, dried over Na2SO04,
filtered and concentrated in vacuo to provide 6.23g (88%) of the sulfonyl chloride as
ayellow solid; m.p. 63-65°C.; Mass Spec (EI) 243.9 (M").

Reference Example 303
But-2-ynyloxybenzene
To a solution of 6.14¢g (0.023 mol) of triphcnylphosphine dissolved in 100 mL
of benzene and 40 mL of THF was added 1.64g (0.023 mol) of 2-butyn-1-o0l. After
five minutes 2.00g (0.021 mol) of phenol, dissolved in 10 mL of THF, was added to
the reaction followed by 3.69 mL (0.023 mol) of diethyl azodicarboxylate. The
resulting reaction mixture was stirred for 18h at room temperature 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 butyny] ether as a
clear liquid;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 N, was dropwise added a solution of
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
washed with brine, dried over sodium sulfate, and concentrated in vacuo to provide
0.130mg (53%) of the desired product as a light brown solid.

The present invention may be cmbodied in other specific forms without
departing from the spirit or essential attributes thereof and, accordingly, refercnce
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 1

1-Acetyl-4-(4-but-2-ynyloxbenzenesulfonyl)-2,3 4,5-tetrahydro-1H-
[1 4]benzod|azepine-3- carboxylic acid, hydroxyamide
To a mixwre of 6.0 g(13.14 mmol) of methy! 1-acetyl-4-(4-but-2-ynyloxy-
benzene-sulfonyl)-2,3.4 S-telrah'ydo-IH-[l ,A]benzodiazepine-3-carboxylate in 66 ml
of tetrahydrofuran was added 17.1 (17.1 mmol) of lN KOH. The mixture was stored
at room temperature for.3 hours and concentratcd to dryness. Toluene was added

several times and the solvent rem_ovcd under vacuum after each addition. The residue

was dried under vacuum at 75°C for 2 days to give 6.5 g of the potassium salt of

--acetyl-4-(4-but—2-ynyloxybenzenesulfonyl)—z 3.4 5-tetrahydro—1H—[1 ,4]1benzo-
diazepine-3-carboxylic acid; Anal..Cal’d for CﬂH,_N OSK: C, 55.0; H, 4; N, 5.8.
Found C; 52.0, H, 4.5; N, 5.6.

The precedmg potassxum salt ‘was converted - to the 3-carboxylic acid,
hydroxyamide in the following manner: To a stirred and chilled (0°)solution of 26.1
ml (52.36 mmol) of .dxalyl (2.0M solutior in CH,Cl,) in 80 ml of CH,Cl,) was added -
slowly 4.05 ml (52.3§-mtdoi) of N,-N-dinhethylfomiémide. To this viscous mixture
was added a solution of the 'prgceding 3-carboxylic z_i_cid potassium salt in 30 ml of '
N,N-dimethylformamide and the mlxturc was stirred at room temperature for 1.5 hr
and chilled (0°) (solution A). -A s_oi_utibn _of '11.89 ml (0.194 ml) of 'hydroxy]amine
(50% in H,0) in 60ml of tetrahydrofuran was cooled in 'a_n_ ice bath (solution B). To
the cold solution' B was é,dded slowly the solution A and the mixture allowed to
warm 10 room temperature and was stirred overnight. The mixture was diluted with
200 ml of CH,Cl, and washed with 1‘.00 ml of H,0. The organic layer was separated
and the agueous layer was extracted with CH,Cl, The organic layer and extract were
combined, and the solvent removed under vacuum. The residue was diluted with 300
ml of ethyl acetate aﬁd the solution \__;vashed with 20 ml each of H,O, 2N citric acid,
H,0 and with 120 ml of NaHCO, (2 times) and 120 ml of brine. The solution was
dried (Na,SO,) and the solvent removed under vacuum to give a foam.
Crystallization from ethyl acetate gave 25¢g of white crystals, mp 167 169°C; Anal
Calc’d for CH,N,0,S: C, 57.8; H, 5.1; N, 9.2. Found: C, 57.5; H, 5.2; N, 8.9.
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Example 2

4-(4-But-Z-ynylbx&benzenesulfohyl)-1-(2-thienylcarbonyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

To a mixture of 0.87 g (1.66 mmol) of methyl 4-(4-but-2-ynyloxy-
benzenesulfonyl)-2,3,4,5-tetrahydro- 1H-[1,4]benzodiazepine-3-carboxylate in 4 ml or
tetrahydrofuran was added 2.2ml (2.2 mmol) of 1IN KOH. The solution was stirred
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 giv:e 0.99 of a foam; Anal Calc’d for C,H,,N,0S,K: C, 54.7;
H,3.9; N, 5.1. Found: C, 47.8; H, 44N, 6.0.

To a chilled (0°) solution of 2.66 ml(5.3 mmol) of oxalyl chloride (2.0M
solution in CHCL, ) in 8 ml of CHCI, was added slowly 412 pL of N,N-
dimethylformamide. 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 H,0) in 6 ml of
tetrahydrofuran was chilled to 0° (solution B). The cooled solution A was added
slowly to the cooled solution B and the mixture allowed to warm to room temperature
and stir overnight. The mixture was diluted with CH,Cl, and H,O and the organic
layer separated. The agueous layer was extracted with CH,Cl, 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, H,O, 1IN NaHCO, brinc and
dried (Na,SO,). The solvent was removed to give 0.65 g of solid. The solid was
chromatographed on silica gel with hexane-ethyl acetate (1:1) and then 10% CH,OH
in ethyl acetate to give 0.20 g of a white foam; Mass spectrum (BES) 526.4(M+H);
Anal Calc’d for C,H,)N,0,S,:C, 57.1; H, 4.4; N, 8.0. Found: C, 56.9; H, 4.3; N,7.8.
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Example 3

1-Benzoyl-4-(¢-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]-
benzodiazepine-3-carboxylic acid, hydroxyamide

To a mixture of 1.5 g (2.89 m_mol_j of methyl 1-benzoyl-4-(4-but-2-ynyloxy-
benzenesulfonyl)-2,3,4,5-tetrahydro§l_H.—[1,4]benzodiazepine—3—cnrboxylate in 7 ml of
tetrahydrofuran was added 3.8 m] (3_.8 mmol) of IE'KOH. The solution was stirred
for 2 hours and the mixture conc‘en__tri_tcd to dryness. Toluene was added repeatedly
and the solvent removed after each :'addi-tion to give a solid. The solid was dried at
75°C under vacuum to give 1.6 g of : the potassium sait of 1-benzoyl-4-(4-but-2-
ynylbenzenesulfonyl)_-2,3,4,5-tctrahydljo-iH-[],4]benzodiazepine-3-carboxylic acid
as a white foam; Mass spectrum (ES) 505.2 (M+H): Anal Calc’d for C,H,N,0,5K;
C,619;H,4.5; N, 5.4. Found: C, 5.22; H,4.6;N,59.

The preceding potassium salt iya__s_ cquettéd to the 3-§mboxyﬁc acid, hydroxamide in
the following manner.- Toa s_tir_r.e_d_.' and chilled (0°) sblution of 4.8 ml (9.6 mmol) of
oxalyl chloride (2.0M solution in CH,_CL) in 14 ml of CH,Cl, was added slowly 370
pL of N,N-dimethylformamide. ‘To this mixture was added a chilled solution of the
preceding 3-carboxylic acid potassiﬁni salt in'5 ml of NN dimethylformamide. The
mixture was stirred at 0° for 1.5 .hdprs (solution A)." A solution of 2.2 ml (35.9
mmol) of hydroxylamine (50%-in-}i;(j) m 10 ml of tetrahydrofuran was cooled in an
ice bath (0°) (solution_B). Tb the s_li;fed cold solution B was added slowly the cold
solution A. The mixture was aliovzsicd to warm (0 room temperature and stir
overnight. The mi:;_tﬁre was diluted with CI-.IzCl2 and H,O and the organic layer
separated. The organic layer was concentrated and the residue diluted with ethyl
acetatee and washed with 1M NaHCO,, =}§0, brine and dried (Na,SO,). The solvent
was removed to give 2.0g of a solid. -_C_:hrbmatography on silica gel with 10% CH,OH
in ethyl acetate gave 0.96 g of solid. The solid was dissolved in hexane-ethyl acetate
(1:1) and the solution filtered through diatomaceous earth and then through silica gel
(500 ml wash). The pfoduct was then eluted from the silica gel with 10% CH,OH in
ethyl acctate to give 2 0.593 gof w_hité solid; Mass spectrum (ES) 520 (M+H); Anal.
Calc’d for C,H,N,O.S: C, 62.4; H,4.9; N, 8.1. 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- substituted-
4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[ 1,4]benzodiazepine-3-
carboxylic acid, hydroxyamides and 1-substituted-4-(4-{4-substituted-but-2-yny)-
oxylbenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid,

5 hydroxyamides can be prepared.
Example 4

1-Butoxyacetyl-4-(4-but-2-ynyloxybenzenesuifony1)-2,3,4,5-tetrahydro-1H-
[1,4)benzodiazepine-3-carboxylic acid, hydroxyamide

Example 5

10 4-(4-But-2-ynyloxybenzenesulfonyl)-1-(4-methylphenylsulfonyl)-2,3,4,5-
tetrahydro-1H-{1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 6

4-(4-But-2-ynyloxybenzenesulfonyl)-1-methanesulfonyl-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

15 Example 7

1-Benzoyl-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 8

1-Acetyl-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-tetrahydro-1H-
20 [1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 9

4-[4-But-2-ynyloxy]benzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-tetrahydro-
1H-{1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 10

25 4.-(4-Pent-2-ynyloxy benzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 11

4-(4-[4-Methoxybut-2-ynyloxy)benzenesulfonyl)-1-(2-thienylcarbony!)-2,3.4,5-
tetrahydro-1H-{1,4]benzodiazepine-3-carboxylic acid, hydroxyamide
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Example 12

4-(4-But-2-ynyloxybenzenesulfonyl)-1-(4-pyridinylcarbonyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

: _Examnle 13

1-(4-Biphenylcarbonyl)-4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 14

4-(4-[4-Methoxybut-2-ynyloxy]'ber:liénosulfonyl)-l-(]iropane-l-sulfonyl)-z 3,4,5-
tetrahydro-lH-[l 4]benzod1azepme-3-carboxylic acid, hydroxyamide

Example 1§

1-([1, 1'-Biphenyl]-z-carbonyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-
2,34, S-tetrahydro-1H-[1 4]benzodlazepme-3-carboxyllc acid, hydroxyamide

Example 16

l-(3-Fluorobenzoyl)-4-(4-pent-z-ynyloxybenzenosulfonyl)- 2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 17

' 4-(4-[4-Ethoxybut-2-ynyloxy]benzenesulfonyl)-l-(2 methyl-S-ﬂuorobenzoyl) -

- 2,3,4, S-tetrahydm-IH-[l 4]benz_gd|az¢pme-3-carboxyllc acid, hydroxyamide
| o Ex'hmple 18

| 4-(4-[4-Dlmethylaminobut-z-ynyloxy]benzenesulfonyl) -1-(2 methyl-3-fluoro-
benzoyl) -2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid,
hydroxyamide

- Example 19

4-(4-But-2-ynyloxybenzen$uﬂ61_1_y)—i-(z-mﬂouromethylbenzoyl) -2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

. E_xa_mple 20

l-(2-Chloro-6-tritluormethylberiz_byl)_-4-(4-pent-2-ynyloxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]b¢nzodigzepine—3—carboxylic acid, hydroxyamide
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Example 21
1-(4-Fluoro-2-trifinoromethylbenzoyl)-4-(4-{4-méthoxybut-2-
ynyloxylbenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[ 1,4]benzodiazepine-3-
carboxylic acid, hydroxyamide
5 Example 22

1-(2-Fluoro-6- trifluormethylbenzoyl)-4-(4-pent-2 ynyloxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 23

4-(4-But -2-ynyloxybenzenesulfonyl)-1-(2 methyl-6-chlorobenzoyl)-2,3,4,5-
10 tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 24

1-(2,4-Dimethylbenzoyl)-4-(4-[4-methoxybut-2-ynyloxy}benzenesulfonyl) -
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 25

15  1-(2,5-Dimethylbenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 26

1-(2-Chloro-4-flurcbenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-
2,3,4,5-tetrahydro-1H-{1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

20 Example 27

1-(2-Chlor-obenzoyl)-4-(4-[4-meﬂloxybut-2-ynyloxy]benzenesnlfonyl)-Z,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 28

1-(2-Chlorobenzoyl)-4-(-4-pent-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-
25 1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 29

1-(2-Flnorobenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide
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‘Example 30

1-(2-Chloro-6-fluorobenzoyl)-4-(4-[4-methoxybut-2-ynyloxyjbenzenesulfonyl)-
2,3,4,5-tetrahydrdz-lH-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 31
1-(2, 3-D1ﬂuorobenzoyl)-4-(4-[4-méthoxybut-2- ynyloxylbenzenesulfonyl)-2,3,4,5-
tetrahydro-lH-[l 4]benzodiazepme-3-carboxyhc acid, hydroxyamlde
Example 32

1-(2, 4-DichIorobenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)—2,3,4,5-
tetrahydro-1H-{1 4]benzod1azepine-3-carboxyhc acid, hydroxyamide

Example 33

1- (2,4-D1chlorobenzoyl)-4-(4-pent-2- ynyloxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example’ 34 '

1- (2,3-D1chlorobenzoyl)-4-(4-[4-methoxybnt-z-ynxloxy]benzenesulfonyl)-z 3.4, 5-
- tetrahydro-lH-[l 4]benzod1azepine-3-carboxylic aud, hydroxyamule

' Example 35

1-(2 5-Dichlorobenzoyl)-4-(4-[4-hydroxybut-Z-ynyloxy]benzenesulfonyl)-z,3,4,5-
: tetrahydro-lH-[l 4]benzodlazepine-3-carboxy!ic aad, hydroxyamide '

Example 36

1 (Benzoyl)-4-(4-pent-2-ynyloxybenzenasulfonyl)-z,3 4,5-tetrahydro-1H-
[1,4]benzod1azepme-3-carboxyhc acid, hydroxyamide

Example 37

4-(4-But-Z-ynyloxybenzemsulfony)- l-(2-methyIthlobenzoyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

'Ex;zlnple 38

4-(4-But-2-ynyloxybenzenesulfony)-1-(3-methyl-2-thienylcarbonyl)-2,3, ,S-
tetrahydro-ll—l-[l 4]benzod1azepme-3-carboxyhc acid, hydroxyamide

Exa_mple 39

4-(4-[4-Hydroxybut -2-ynyloxy]benzenesulfonyl)-1-(4 methyl-2-thienylcarbonyl)-
2,3,4,5- tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide



WO 00/44730 PCT/US00/01991

10

15

20

fi’a
* -115-

Example 40
1-(3-Chloro-2-thienylcarbonyl)-4-(4-[4-dimethylaminobut 2-
ynyloxy]benzenesulfonyl)-2,3,4,5- tetrahydro-1H-[1,4]benzodiazepine-3-
carboxylic acid, hydroxyamide
Example 41

1-(2-Furanylcarbonyl)-4-(4-[4-methylaminobut-2-ynyloxy]benzenesulfonyl)- -
2,3,4,5- tetrahydro-1H-{1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 42

4-(4-But-2-ynyloxybenzenesulfonyl)-1-(3-methyl-2-furanylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 43

4-(4-But-2-ynyloxybenzenesuifonyl)-1-(-4-methyl-2-furanylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 44

1-(5-Chloro-2-furanylcarbonyl)-4-(4-[4-ethoxybut-2-ynyloxy] benzenesulfdnyl)-
2,3,4,5-tetrahydro- 1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 45

1-(5-Chloro-2-thienylcarbonyl)-4-(4-[4-hydroxybut-2-ynyloxy]benzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 46

1-Propionyl-4-(4-[4-hydroijut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 47

1-Hexanoyl-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 43

4-(4-But-2-ynyloxybenzenesulfonyl) -1-(propionyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide
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. Example 49

4-(4-But-2-yny|oxybenzenesulfonyl)-1-(3-th1enylcarbonyl)-2,3,4,5-tetrahydro -
' H-[l,4]benzodiazepme-3-enrboxyhc acid, hydroxyamide

Example 50

4-(4-But-z-ynyloxybenzenesulfonyl)-1-(3-furanycarbonyl)-2 3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 51

-(Ethoxyaeetyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenosulfonyl)—2,3,4,5-
tetrahydro - 1801 4]benzodlazepme-3-carboxyhc acid, hydroxyamide

Example S2

1-(Acetylaminoacetyl)-4-(4-but-2_-ynyioxybenzen_osulfonyl) «2,3,4,5-tetrahydro- '
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 53

1-(N, N-Dlmethylannnoacety)-4-(4-[4-methoxybut-z-ynyloxy]benzenesult‘onyl)-
2,34, S-tetrahydro-ll-l-[l 4]benzodiazeplne-3-carboxyhc acld hydroxyamide

Example 54

1-(Cyclopropylcarbonyl)-4-(4-[4-metlmxybut-2-ynyloxy]benzenesulfonyl )-
2,34, 5-tetrahydro-1H-[l 4]benzodlazepmeo3-carboxyhc acid, hydroxyamide

Example §5

1-(Cyclobutylcarbonyl)-4-(4-but-2-ynyloxybenzenwulfonyl) -2,3,4,5-tetrahydro-
1H~[1,4]benzod|azepme-3-carboxyhc acid, hydroxyamide

Example 56

4-(4-But-z-ynyloxybenzenosulfonjvl)-1-(triﬂouroacety)-z,3,4,5-tetrahydro-lH—
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

E_xample 57

4-(4-But-2-ynyloxybenzene-sulfonyl)-1-methoxyacetyl-2,3,4,5-tetrahydro-1H-
11 4]benzodlazepme-3-carboxyllc acid, hydroxyamide

Example 58

4-(4-[4-Methoxybut-z-ynyloxy]benzenesulfonyl_)-‘l ~(3-pyridinylcarbonyl)-2,3,4,5-
tetrahydro-1H-{1,4]benzodiazepine-3-carboxylic acid, hydroxyamide
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‘Example 59

4-(4-[4-Hydroxybut-2-ynyloxyJbenzenesulfonyl)-1-(4-pyridinylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzo-diazepine-3-carboxylic acid, hydroxyamide

- Example 60

5 1-(Ethoxyacetyl)-4-(4-[4-ethoxybut-2-ynyloxy]benzenesulfonyl)-2,3.4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 61

1-(Acetylaminoacetyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-
tetrahydro-1H-{1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

10 Example 62

4-(4-[4-Methoxybut-2-ynyloxy}benzenesulfonyl)-1-(3-methyl-2-thienylcarbonyl)-
2,3.4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 63

4-(4-But-2-ynyloxybenzene-sulfonyl)-1-(3-methoxypropionyl)-2,3,4,5- tetrahydro-
15 1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide.

Example 64

4-(4-But-2-ynyloxybenzene-sulfonyl)-1-(2-chlorobenzoyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide.

Example 65

20  4-(4-But-2-ynyloxybenzene-sulfonyl)-1-(2-fluorobenzoyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide.

Example 66

4-(4-But-2-ynyloxybenzene-sulfonyl)-1-(phenoxyacetyl)-2,3,4,5-tetrahydro-1H-
{1,4]benzodiazepine-3-carboxylic acid, hydroxyamide.
25 Example 67

4-(4-But-2-ynyloxybenzene-sulfonyl)-1-[2-(1-pyrazolyl)phenylcarbonyl]-7-
methyl-2,3,4,5-tetrahydro-1H-[1,4)-benzodiazepene-3-carboxylic acid,
hydroxyamide

Example 68
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4-(4-But-2-ynyloxybenzene-sulfonyl)-1-(5-chloro-2-thienylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodlazepme-?:-carboxyhc acid, hydroxyamide

Example 69

4-(4-But-%ynyloxybmzene-sultonyl)- -(S-chloro-2-furanylcarbonyl)-2,3,4,5-
5 tetrahydro-lH-[l,4]benzod:azepine-&carboxylic acid, hydroxyamide

~ Example 70

4-(4-[4-Methoxybut-2-ynyloxy]-benzenesulfonyl)-1-propionyl-2,3,4,5-tetrahydro-
1H-(1 4]benzodimpine—3-carboxyhc acid, hydroxyannde

Example 7

10 (4-[4-Methoxybut-z-ynyloxy]benzenesulfonyl)-l-(3-tlnenylcarbonyl)-2,3 4,5-
tetrahydro-1H-[1, 4]benzo- dlazepme-s-carboxyllc acid, hydroxyamide

Example 72 -

1-(Ammoacetyl)-4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4 S-tetrahydro-1H-
1 4]benzodiazepme-3-carboxylic add, hydroxyamlde

15 S o Example73

4-(4-But-2-ynyloxy-benzenesulfonyl)-l-(N N-Dimethylaminoacetyl)-2,3,4,5-
tetrahydro-1H-[1, 4]benzod|azepme-3-carboxyhc aud hydroxyamide

‘Example 74

4-(4-But-2-ynyloxybenzenesulfonyl)-1-(cycloyhexylcarbonyl)-2,3,4,5-tetrahydro-
20 1H-[1,4]-benzodia;epine;g}carboxylic acid, hydroxyamide.
Example 75

1-Methoxyacetyl-4-(4-{4-methoxybut-2-ynyloxy]benzenesulfonyl)-7-methyl-
2,3,4,5-tetrahydro-1H-{1 4]-benzodiazepme-3—carboxyl|c acid, hydroxyamide

Example 76

25 -Benzoyl-4-(4-but-2-ynyloxybenzenesulfonyl)-7-methyl-2,3,4,5-tetrahydro-lH-
[1,4]-benzodiazepine-3-carboxylic acid, hydroxyamide

_ Exémple 17
1-(Benzoyl)-4-(4-but-2-ynyloXybeniehesulfonyl)—8-chloro-2,3,4,5-tetrahydro—IH-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

30
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‘Example 78
4-(LBubZ-ynyloxybenzenesu!fonyl)—l-(2 -furanylcarbonyl) -2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid hydroxyamide

To a solution of 3.0g (6.38 mmol) of methyl 1-(2 furanylcarbonyl)-4-(4-
methoxybenzenesulfonyl)-2,3,4,5-tetrahydro- 1H-{ 1,4]benzodiazepine-3-carboxylate
in., 15 ml of CH,‘CI2 {cooled to 0°C ) was added dropwise 12.8ml (2.8 mmol) of BBr,
in CH,C], (1.0 M in CH,CL,). The mixture was stirred at room temperature for 3 days
«diluted- with CH,C], and then ice was added. The organic layer was separated,
washed with H,0, brine and dried ((Na,SO,). 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 combincd, the solvent removed and
the residue triturated with ethyl acetate, Chilling and ﬁltering gave 0.72g of methyl 1-
(2-furanylcarbonyl)-4-hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro- 1H-[1,4]benzodi-
azepine-3-carboxylate as a white solid, mp 204-206°C; Anal Cal’d for C,,H,,N,O.S:
C,57.9;:H,4.2; N, 6.1. Found: C,57.2; H4.3; N, 6.0.

To 1.26g (4.82 mmol) of triphenylphosphine in 10 ml of toluene and 2.5 mi of
tetrahydrofuran was added 360 uL (4.82 mmol) of 2-butyn-1-ol and 1.48 g (3.2
mmol)of methyl 1-(2-furanylcarbonyl)-4-(4-hydroxybenzenesulfonyl)-1H-[1,4]-
benzodiazepine-3-carboxylate. Under nitrogen was added 760 pL, (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(1:1) as solvent. The fractions containing product were
combined and the solvent removed to give a solid. Trituration with ethyl acetate
followed by chilling and ﬁlteririg 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-ynyloxybcnzenesulfonyl);z,S »4,5-tctrahydro-1H-[ 1,4}benzodiazepine-3-
carboxylate as a solid, mp 119°-120°C; Mass Spectrum (ES) 509.5(M+H).

To 1.8g (3.54 mmol) of the preceding compound in 10 m! of tetrahydrofuran
was added 4.6 mi (4.6 mmol) of IN KOH. The mixture was stirred at room
teraperature for 2.5 hr and diluted with HLO and ethyl acetate. The aqueous layer
was separated and acidified with IN HCL. The mixture was extracted with ethyl
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acetate, the extract washed with brine and dried (Na,SO,). The solvent was removed
to give 1.05g of 1-(2—furanylcarbony)-4-(4~but-2- yloxybenzenesulfonyl) 2,34,5-
tetradydro-lH-[l 4] benzodrazepme—3—carboxyhc acxd as a white foam; Mass
Spectrum (ES) 495.5(M+H); Anal Calc d for CstzzNO S: C, 60.7; H, 4.5; N, 5.7.
Found: C, 57.6; H, 4.8; N, 6.6.

To a solutlon of 3.4 ml (6.8 mmol) of oxalyl chloride (2.0M solution in
CH.C1,) in 8 m! of CH,Cl, (0°C) was added 527 pL of N N-dlmethylformamlde To
the solution was added a solution of 0 84g (1.7 mmol) of the precedmg acid in 3 ml
of NN-d:methylformamrde The mixture was stirred at room ‘temperature under
nitrogen for 1.5 hr. (Soluuon A). '

In a separatc ﬂask 1.56 ml (25.5 mmol) of hydroxylamine (50% in H,0) was

diluted with 6 ml of tetrahydrofuran and the solution chilled to 0° (Solution B). The

Solution A was added slowly to the Solution B and the mixture stirred overnight at
room temperature. The mixture was diluted with CH, Cl and the solution washed with

H,0, 2N citric acid, ™M NaHCO, and concemrated to dryness The solid residue was

chromatographed on silica gel (ﬂash column) with ethyl acetatc-hexane (1:1) as
solvent to remove impurities. The product was eluted with 10% methonal in ethyl
acetate. The combined product fractions were concentrated and dilluted with ethyl
acetate. and the soluhon dried (Na280) The solvent was removed to give a solid
which was dned 20 hr at 80°C under vacuum to give 0.64g of the product
hydroxamic acid.

Example 79

1-Cyclopropylcarbonyl-4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

To a solution of 4..44g(10 mmol) of methyl 1;cycloprOpylcarbonyl-4—(4-
methoxybenzenefulfonyl)-2,3,4-tetrahydro-1H-[ 1,4]benzodiaxepine -3-carboxylate in
25 ml of CH,CI, chilled to 0°C was added dropwise 22 ml (22 mmol) of BBr, in
CH,Cl, (1.0 molar solution). The mixture was stirred overnight, cooled and diluted
with ice and H,0. Dichloromethane was added and the organic layer separated and
washed with H,O, brine and dried (Na,SO,). The solvent was removed under
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vacuum to give a solid which was Chromatograpﬁ:ad on silica gel with the solvent

‘gthyl acetate-hexane (:1) to give 1.0 g of methyl 1-cyclopropylcarbonyl-4-(4-

hydroxybenzene-sulfonyl)-2,3,4,5-tetrahydro-1H-[1,4] benzodiazepine-3-carboxylate
as a foam.

As described for Example 57, 0.45g (1.09mmol) of the preceding compound
and 123 puL (1.64 mmol) of 2-butyn-1-ol were coupled with 0.430g (1.64 mmol) of
tripbenylphosphine and 2.59 L (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 ethiyl acetate-hexane (1:15) as solvent to give 0.60g
of methyl 4-(4-but-2-ynyloxybenzenesulfonyl)-1-(cyclopropylcarbonyl)-2,.3,4,5-
tetmhydro-IH-[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 IN
KOH and-3 ml of tetrahydrofuran was stirred 3 hours; concentrated and extracted
with ethyl acetate, The aqueous residue was acidified with 1N HCI and extracted
with cthyl acetate. The extract was washed with brine, dried (N2,SO,) and the solvent
removed to give 0.23g of 4-(4-but-2-ynyloxybenzenesulfonyl)-1-(cyclopropyl-
carbonyl)-2,3,4,5-tetrahydro-1H-[1,4)benzodiazepine-3-carboxylic acid as an off-
white solid.

As described for Example 57, 0.20g (0427 mmol) of the preceding
compound was reacted with 855 uL. (1.7 mmol) of N,N-dimethylformanide (DMF) in
3 m! of CH,Cl], and 1 ml of DMF followed by reaction with 393pL (.6.41 mmol ) of
hydroxylamine (50% in H,O) 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 for C,H,N,O,S: C, 59.6;H, 5.2; N, 8.7. Found: C, 56.2; H, 5.1; N, 8.6.

Example 80
(5-Fluoro-2-nitrophenyl) methanol
To 5-fluoro-2-nitrobenzoic acid (0.5 g, 2.7 mmol) was added a solution of
boranc-tetrahydrofuran complex (5 mL, 1.0 M, 5 mmol) and the resulting solution
was heated to 70 °C for 3 hours. 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;HN,OF: C, 49.13; H, 3.52; N, 8.18. Found: C, 48.76; H, 3.56; N, 7.88.

Example 81
2-(Bromomethyl)-4-fluoro-1-nitrobenzene

To a solution of (5-Fluoro-2-nitrophenyl) methanol (0.3 g, 1.75 mmol) in
methylene ehloride (5 mLO was added triphenylpho_sphirle (0.52 g, 2.01 mmol) and
carbon. tetrabromide' (0.66 g, 2.01 mmol). After 3 hours, the reaction was
concentrated and chromatographed u_§ing 3:1 hexane:ethyl acetate as eluant to provide
0.38 g (93%) of the desircd product as white crystals. mp 38-41°C. Anal Calc’d for
CHN,O,FBr: C, 35.93; H, 2.15; N, 5.99. Found: C, 35.97; H, 2.12; N, 5.91.

Example 82
Methyl 2-({[4-(Z-butynyloxy)phenyl]sulfony]}ammo)-3- hydroxypropanoate
Usrng the procedure of reference example 170, glycine methyl ester
hydrochloride was converted to the correspondmg sulfonamide using 4-But-2-
ynyloxybenzenesulfonyl chloride to _provrde methyl 2-({[4-(2-butynyloxy)phenyl]-

- sulfonyl}amino)-3- hydroxypropanoate.’

' Example 83
Methyl 2-{(5-ﬂu_orq-2-ni§robeniyl)[(4—methoxyphenyl)sulfonyl]amino}-3-
' hydroxypropaneate
To a solution was of 2—(bromomethyl) 4-fluoro-1-nitrobenzene (1.3g, 5.56
mmol) at 0 °C was added tetrabutylammomum iodide (2.05 g, 5.56 mmol). The
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 dimethyiformamide and cooled to 0 °C. Sodium hydride (0.21g, 5.56
mmol, 60% dispersion in oii) was added and the reaction was allowed to stir at 0 °C
for 0.5 hours at which time the soiution of the Bromide wae added. The reaction was
stirred overnight and then quenched with water. The mixture was extracted twice

with ethyl acetate, washed with brine, dried over Na,SO,, concentrated in vacuo and
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chromatographed uéing 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 C,,H, N,O,FS:
C, 52.50; H, 4.41; N, 5.83. Found: C, 52.44; H, 4.76; N, 5.56,

Example 84
Methyl 2-((2-amino-5-flaorobenzyl){[4-(2-butynyloxy)phenyl]sulfonyl}amino)-3-
hydroxypropanoate

Methyl  2-{(5-fluoro-2-nitrobenzyl)| (4-methoxyphenyl)sulfonyljamino}-3-
hydroxypropanoate (1.0 g, 2.08 mmol) was dissolved in ethanol (18 mL). To this
was added tin chioride dihydrate (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 NaHCO, 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, dricd over Na,SO, concentrated in vacuo and
chromatographed using 1 : 1 hexane : ethyl acetate as eluant to provide 0.55 g (58%)
of the desired product as a yellow oil.

Example 85
Methyl 1-acetyl-4-{[4-(2-butynyloxy)phenyl]sulfonyl}-7-fluoro-2,3,4,5-
tetrahydro-1H-1,4-benzodiazepine-3-carboxylate
Methyl-Z—((Z-amino-S-ﬂ uorobenzyl){[4-(2-butynyloxy)phenyl]-sulfonyl}-
amino)-3- hydroxypropanoate (0.48 g, 1.07 mmol) was converied 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 C,H,N,OFS: C,
58.22; H, 4.89; N, 5.90. Found: C, 57.58; H, 4.95; N, 5.60.

Example 86
1-Acetyl-4-{[4-(2-butynyloxy)phenyl]sulfonyl}-7-fluoro-2,3,4,5-tetrahydro-1H-
1,4-benzodiazepine-3-carboxylic acid

Methyl 1-acetyl-4-{{4-(2-butynyloxy)phenyl]sulfonyl}-7-fluoro-2,3,4,5- tetra-
hydro-1H-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 C,H, N,OFS: C, 57.38; H, 4.6; N, 6.08. Found: C,
56.93; H, 4.71; N, 5.67.

5 _ _ Example 87
1-Acetyl-4-{ [4—(_2-butynyloxy)phenyl]s'uIfonyl}77-ﬂuom-N-hydmxy-2,3,4,5-
tetrahydro-1H-1 ,4-benzodiazepine-3-carboxarnide
Using the procedure of example 3, 1-acetyl-4-{[4-(2-butynyloxy)phenyl]-
sulfonyl}-7-ﬂuoxo—2,3,_4,5_—tetrahydro—1H—1,4-benzodiachine—3—carboxylic acid was
10 converted to the hydroxamic ac1d 45 mg (15%). Mass Spectrum (ES) 476.2 (M+H).
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1. A compound of Formula 1:
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] foz R,
N.

HOHN R
R
R, I;I _
R
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10  wherein

15

R is selected from hydrogen, (Cg - C3) alkyl, -CN, -OR’, -SR,, -CF3,

-OCF;, Cl, F, NHy, NH(C; - C3)alkyl, -N(R)CO(C; - C3)alkyl, -N(R)(R"), NO,,
-CONH,, -SO;NH,, -SO;NR)R"), -N(R)COCH,0-(C; - Ci)alkyl, wherein R’ is
(Cq - C3) alkyl or hydrogen;

Ry is (Cq - Cg) alkyl-O- containing one triple bond,
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wherein R" is hydrogen , -CH,OH , (C,-C)alkyl , (C;-Ce)alkyl-O-CH-,

(Cr-Coalkyl-S-CH;-, .(Cl-Qs)'alky!.-NH-cHz-, [(C1-C3)alkyl},-NCH,-,

 (Cr-Ce)cycloalkyl-0-CHy-, - [(C-C3)alkyll;,-N-CHy), JNHCH,- ,

 [(C1-C3) alkyll,N{CH,), N(CH;)CHy- , -CH20-<° )

o O oo 5
R; and R, are each, independeﬂﬂ_y, hydrogen or CHj;
Ry is (C; - Cgalkyl, NH,CH,CO-, (C; - ColalkylNHCH,CO-, HO(CH),CO-,
HCO-, Aryl(CHp),CO-, Heteroaryl(CH,),CO-, (C; - Cyalkyl-O-(CH,),CO-,
(Cj - Cy)alkylCO-, (C; - C3)alkylCO-NHCH,CO-, (C3 - Cy)cycloalkylCO-,
(C1 - C3)alkylSOy-, Aryl(CH,),SOy-, Heteroaryl(CHy),SOy-, (C; - Ca)alkyl-O-
(CHy)u-$02- (Cy - C3)alkyl-O-(CHy)y, (Cy - Clalkyl-O-(C; - Cyalkyl-O-(C; -
Cyjalkyl, HO-(C; - C)alkyl-O-(C; - Cyalkyl, Aryl-O-CH,CO-, Heteroaryl-O-
CH,CO-, AryICH=CHCO-, Heteroary_lCH:CHCO—, (C; - C3)alkylCH=CHCO-,

G‘CHzOC- GCHZOC-NHCHZCO— ,
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Aryl(C; - C)alkyl, Heteroaryl(Cy-Cs)ilkyl, AryICH=CHCH-,
HeteroarylCH=CHCHj-, (C; - Cg)alkylCH=CHCH,-,

A SN \{IL}CO.

YA/

e
[N; co-

M
Y

"
o= 3w

10 R'OCH, CH(OR)CO-, (R'OCH,),C(R")CO-,

CH;—I\—/N(CI - C3)alkylCH=CH-CO- |, (\_/N-(Cl-Cs)alkleO- ,

/\ T\
L/N.(c1 - Cg)alkylCO- , (C; - C3)alkylCONHCO-, N-(C1-CelalkylCO- ,

Ov-(c, - Cg)alkylCO- , l N-(C1-Ce)alkylCO- l N-(C1-Cg)alkylCO- |
N

N

CH3—U(C1 - Cg)alkylCO- , t-BOC-U-(Q - CglalkylCO-»

' 0- P/
. EO N(C; - Cq)alkylCO- ,
:><Ojc CI\_/N

0)

QI'\I—(C 1-Cohalkyico- }>< ><
Chs co-

RI
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[(C; - Cgalkyl]y-N-(C; - Cgalkyl CO-, or (C; - Cg)alkyl-NH-(C; - Cg)alkylCO-;
wherein '

m=1to3;n=0t03

Arylis

| Heteroaryl is

h\

/§(]

5‘ x

o

™ -
v\*\
/§(

NN NN
SR
N
)
Rl
T\ 2 A
E N , “N » Or )X ,
o T Ny
' R ' R ‘R’

wherein X is hydrogen, halogen, (C; - C3) alkyl or -OCHj3 and R and R’ are as
defined above;

L is hydrogen, (C; - C3)a1ky1 -CN, -OR', -SR/, -CF3, -OCF;, C1, F, NH,, -NH-(C; -
Cj)alkyl, -N(R)CO(C; - Cz)alkyl, N(R)R"), -NO,, -CONH,, -SO;NH,,
-SO;NR)MR"), -N(R"YCOCH,0-(C; - C3)alkyl,

] \WCON“ N oM
%:}—CONH ko 3.

This Sheet Has Been Replaced

AR




WO 00/44730

Mis

PCT/US00/01991
-129-
S €3 Y
RS REREY
a b
= Y
[SINR ST ¢ o
R | Iy

tBoc —N N— . N— ﬂN" ’
\—/ O\_/ T/

] N=— , or N(R)(R") where R'is as defined above;

Wis O, S, NH or N(C; - Cyalkyl;

Y is hydrogen, F, Cl, CF; or OCHg; and X' is halogen, hydrogen, (C; - Cj)alkyl, O-

(C; - Cy)alkyl, or -CH,OH; and pharmaceutically acceptable salts thereof.

10

2.

A compound according to claim 1, wherein:

R is hydrogen, (C; - Cy) alkyl, -CN, -OR', -SR', -CF;
-OCF3, Cl, F, NH, NH(C; - Ca)alkyl, -N(R)CO(C; - C)alkyl, -NR)(R’), NO,,

-CONH,, -SO,NHj, -SO,N(R)(R), or -N(RYCOCH,0-(C; - Ca)alkyl, wherein R' is

15 (C; - Cy) akkyl or hydrogen;
R4 is (C; - Cg) alkyl-O- containing one triple bond,

-
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&H,
wherein R" is hydrogen , -CH;OH , (C)-Cglalkyl , (C,-Cq)alkyl-O-CH,-,
(C)-Cgalkyl-S-CH>-,  (C,-Cg)alkyl-NH-CH,-, [(C,-C3)alkyl],-NCH,-,

(C,-Ce)cycloalkyl-0-CH,-,  [(C4-C3) alkyl],-N-(CH,), 4JNHCH,- ,

O
[(Cy-C5) alkyl]-N-(CHo),4N(CH3)CH,- ,  -CH,-0-¢ > ’

-CH.e.@-C}/ a sz-baHrg n L Y

"Ry and R, are each, indepen_dently,: hydrogen or CH3;
Rj is (C; - Cglalkyl, NH,CH,;CO-, (C; - CgalkyINHCH,CO-, HO(CH,),,CO-,
HCO-, Aryl(CHy),CO-, Heteroaryl(CH,),CO-, (C; - C3)alkyl-0-(CH,),CO-,
5 (C; - C3)alkylCO-, (C; - C3)alkylCO-NHCH,CO-, (C3 - Cy)cycloalkylCO-,
Aryl-0-CH,CO-, HeteroarylOCH,CO-,

0 0
] ]
@-CHZOC- or G:—CHZOC-NHCHﬁO- :

m=1t03;n=0to03;

wherein
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wherein X is hydrogen, halogen, (Cy - C3) alkyl or -OCH; wherein R and R’ are as

defined above; and pharmaceutically acceptable salts thereof.

3. A compound according to claim 1, wherein

10 Rishydrogen, (C; - G3) alkyl, -CN, -OR', -SR/, -CF;,

-OCF3, Cl, F, NH,, NH(C; - Cy)alkyl, -NR')CO(C; - Cy)alkyl, -NR)(R'), NO,,
-CONHy, -SO,NH,, -SO;N(R)(R), -N(R)COCH,0-(C; - Cy)alkyl, wherein R’ is

(Cq - C3) akkyl or hydrogen;

Ry is (C; - Cg) alkyl-O- containing one triple bond,

This Sheet Has Been R,

T



WO 00/44730 _ * € L M 0§ x PCT/US00/01991

wherein R"  is hydrogen , -CH,OH , (C4-Cgalkyl , (C,-Cg)alkyl-O-CH,-,
(C;-Coalkyl-S-CH,-,  (C;-Celalkyl-NH-CH,-,  [(C1-C)alkyll,NCH,-,

(C1-Co)eycloalkyl-O-CHy-, [(Cl'-Cs) alkyl],-N~(CH,), 4JNHCH,- ,

0)
[(Ci-C3) alkyl],-N (CH2)2.4N(CH3)CH2 -CH,-0-¢ >’

R .' >R " Y
’CH2'0'<_Y) l -CHz-O‘C.Hz'/ % ; _C->/

R; and Ry are each, indépendcﬁtly, hydrogen or CHg;
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CHS-O(C, - C;)alkylCH=CH-CO- , O-(Cl - CoalkylCO-

[\
{>~!—«:1 - Co)alkylCO- , (C; - CalkylCONHCO-, N-(C;-CglalkylCO- |

«(C, - Cg)alkylCO- , | (C,-Cg)alkylCO- l «(Cy-CelalkylCO- ,
ON N}\I NJ
CH O'(c Cg)alkylCO- , t-Boc U (C, - C¢)alkylCO-

3 1~ Lol -+ 1-BOC Li-%e ?

. CO- 0
. ROCN  N(C, - CoalkylCO- ,
.:}@ U
¥ 0 )
@-I'\I- (C} - Co)alkylCO- >< ’
CH

R O co-
5
[(C; - Cglalkylly-N-(C; - Cglalkyl CO-, or (C; - Cg)alkyl-NH-(C; - CglalkylCO-,
where R' is as defined above;
and pharmaceutically acceptable salts thereof.
10 4, A compound according to claim 1, wherein

R is hydrogen, (Cy - C3) alkyl, -CN, -OR/, -SR’, -CF3
-OCF;, C}, F, NH,, NH(C; - C3)alkyl, -N(R)CO(C; - C3)alkyl, -N(R)}R"), NO,,
-CONH,;, -SO;NH,, -SO,N(R)(R"), -N(RYCOCH;0-(C; - C3)alkyl, wherein R’ is
{C; - C3) alkyl or hydrogen;

15 Ry4is (Cq - Cg) alkyl-O- containing one mple bond,
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wherein R"  is hydrogen ,-CH,0H , (C,-Cgalkyl , (C,;-Cg)alkyl-O-CH,-,
(Cr-Coalkyl-S-CHy-,  (C,-Coalkyl-NH-CHy-,  [(C;-Cs)alkyl],-NCH,-,

(C1-Ce)cycloalkyl-0-CH,-,  [(C-Cs) alkyll-N-(CH,), JNHCH,- ,

[Cr-Ca)alkyll N{CH), NCHy)CHy ,  -CHyO-( ) -
»~R l. Y
cuyo-d 5 emocmd —'</://

R, and R; are each, independently, hydrogen or CHy;

5 Ry is (C; - CyalkylSO,-, Aryl(CH),SO,-, Heteroaryl(CH,),SO,-, or (C; -

C3)alkyl-O-(CHp)p,-SO,,
wherein
m=1t03;n=0to03;

10 Arylis

-

Heteroaryl is
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wherein X is hydrogen, halogen, (C; - C3) alkyl or -OCH3 and R and R’ are as
defined above; and pharmaceutically acceptable salts thereof.

5 5. A compound according to claim 1, wherein
R is hydrogen, (C; - C3) alkyl, -CN, -OR', -SR', -CF3 -OCF;, Cl, F, NHy,
NH(C; - Cg)alkyl, -N(R")CO(C; - C3)alkyl, -N(R{R"), NO,, _
-CONH,, -SO,NHj, -SO;N(R)(R"), or -N({R"YCOCH,0-(C; - C3)alkyl, wherein R’ is
(C; - C3) alkyl or hydrogen;
10 Ryis (C; - Cg) alkyl-O- containing one triple bond,
-O-CH,~ C=C-R"
wherein R*  is hydrogen ,-CH,OH , (C;-Cglalkyl , (C;-Cgalkyl-O-CH,-,
(C\-Cglalkyl-S-CHy-,  (C,-Cqlalkyl-NH-CH,-, [(C,-Cs)alkyl,-NCH;-,

(C;-Cocycloalkyl-O-CH,-, [(C;-Cs) alkyll-N-(CH,), JNHCH,- ,

¢)
[(Cr-C alkyllN-CH ), NCH)CHy ,  -CHy0-( )

»~R R o\ Y

R; and R, are each, independently, hydrogen or CHj;
Rj3 is HCO-, (Cy - C3)alkylCO-, Aryl(C; - C3)alkylCO-, Heteroaryl(C; - C3)alkylCO-
, (C1-C3)alkyl-O-(CH2),CO-, HO(CH2),CO-, (C;-Cy)cycloalkylCO-,

15  wherein
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wherein X is hydrogen, halogen, (C1 C3) alkyl or -0CH3 and R and R' are is as
defined above;

and pharmaceutically acceptable salts thereof.

10 6. A compound according to claim 1, wherein -
R is hydrogen, (C; - C3) alkyl,--CN, -OR!, -SR/, -CF; -OCF;, CL F, NH,,
NH(C; - C3)alkyl, -N(R")CO(C, - C3)all_r.yl, -NR')(R"), NO,,
-CONH,, -SO;NH,, -SO,N(R')NR", or -N(R')COCHZO-(Cl - C3)alkyl, wherein R' is
(Cq - C3) alkyl or hydrogen;
15 Ry is (Cy - Cg) alkyl-O- containing one triple bond,
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-0-CH,~ C=CR"

wherein R"  is hydrogen , -CHOH , (C;-Calkyl , (C,-Cgalkyl-O-CH,-,
(C,-Cg)alkyl-S-CH,-, (Cl-Cs)alkyl-NH-CHZ-, [(C,-C3)alkyl],-NCH,-,

(C1-C)cycloalkyl-O-CH,-,  [(C1-C3)alkyl],-N-(CH,), ;,NHCH,- ,

O
[(C1-C3) alkyl,-N-CHL), N(CH;)CHy- ,  -CH,-0-( )

R R [\ Y
cHo-d ¥ -(:Hz.o.cuz-C}/ ' —-<:>/

R; and R are each, independently, hydrogen or CHj;
R3 is

LC-B_CO— , Y{CP_CO- ’ Yﬁ::;j_co- ,

wherein

m=1t03;n=0t03;

L is hydrogen, (C; - C3)alkyl, -CN, -OR’, -SR, -CF3, -OCF3, C1, F, NH,,

-NH~(C; - C3)alkyl, -N(R)CO(C; - Cy)alkyl, NR)(R"), -NO,, -CONHj, -SO,NH,, -
SO,N(RR)(R"), -N(RYCOCH,0-(C; - Cy)alkyl,

= | Y. CONH- vy » CONH-
)YDCONH- ) \é?‘)‘/ » Or E ‘) .
G :
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| tBoc —N\_/N— . CN— , _/q— ,

R N— , or N(R)(R") where R' is as defined above;

5 |
W is O, S, NH or N(C, - Cy)alkyl; _
Y is hydrogen, F, Cl, CF3 or OCHj3; and X' is halogen, hydrogen, (C; - Cj)alkyl, O-
(C; - Cy)alkyl, or -CH,OH; and pharmaceutically acceptable salts thereof.
10 7. The compound according to claim 1 which is 1-Acetyl-4-(4-but-2-

ynyloxy-benzenesulfonyl)-2,3,4,5-tetrahydro- 1H-[1,4]benzodiazepine-3-
carboxylic acid, hydroxyamide.

8. The compound according to claim | which is 4-(4-But-2-ynyloxy-
15 benzene-sulfonyl)-1-(2-thienylcarbonyl)-2,3,4,5-tetrahydro-1H-[1,4]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-1H-[ 1 4]benzodiazepine-3-carboxylic
acid, hydroxyamide.

10. The compound according to claim 1 which is 4-(4-But-2-
ynyloxybenzene-sulfonyl)-1-(2-furanyicarbonyl)-2,3,4,5-tetrahydro- 1H-
[1.4]benzodiazepine-3-carboxylic acid, hydroxyamide.

11. The compound according to claim 1 which is  4-(4-But-2-
ynyloxybenzene-sulfonyl)-1-(mcthanesulfonyl)-2,3,4,5-tetrahydro- 1H-{ 1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

12, The compound according to claim 1 which is 4-(4-But-2-
ynyloxybenzene-sulfonyl)-1-methoxyacetyl-2,3,4,5-tetrahydro-1H-[1,4]benzodiaze-
pine-3-carboxylic acid, hydroxyamide.

13. The compound according to claim 1 which is 4-(4-But-2-
ynyloxybenzene-sulfonyl)- 1-(3-pyridinylcarbonyl)-2,3,4,5-tetrahydro-1H-{ 1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

14. The compound according to claim 1 which is 4-(4-But-2-
ynyloxybenzene-sulfonyl)- 1-(4-pyridinylcarbonyl)-2,3,4,5-tetrahydro-1H-] 1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

15. The compound according to claim 1 which is 1-Benzoyl-4-(4-[4-
methoxybut-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro- 1H-{ 1,4]benzodiazepine-
3-carboxylic acid, hydroxyamide.

16.  The compound according to claim { which is 4-(4-[4-Methoxybut-2-
ynyloxybenzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-tetrahydro- 1H-[1,4]benzo-

diazepine-3-carboxylic acid, hydroxyamide.
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17.  The compound according to claim 1 which is 4-(4-Pent-2-ynyloxy-
benzene-sulfonyl)-1- (3-pyr1dmylcarbonyl) 2,3,4,5- tetrahydro-lH-[l JAlbenzo-
diazepine-3-carboxylic acid, hydroxyamide.

18. The compound according to claim 1 which is 4-(4-[4-Hydroxybut-2-
ynyloxylbenzenesulfonyl)-1-(4-pyridinylcarbonyl)-2,3,4,5-tetrahydro-1H-{ 1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

19.  The compound according to claim 1 which is 4-(4-[4-Methoxybut-2-
ynyloxy]—benzénes_lﬂfdnyl)- 1 -'(2-thienylcarbonyl)—2,3_,4,5-tetrahydro— 1H-[1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

20.  The compound according to claimi 1 which is 1-(Benzoyl)-4-(4-pent-2-

: 'ynyloxy—benzenesulfonyl}—2,3,4:'S-tetrahydroi1 H-[1 ,4]bénzodiazepine—3-carb0xylic
acid, hydroxyamide. ' '

21." The compound according to claim 1 which is 1-Propionyl-4-(4-[4-
hydroxybut-2-ynyloxylbenzenesulfonyl)-2,3,4,5-tetrahydro- 1H-{1,4]benzodiazepine-
3-carboxylic acid, hydroxyamide. |

22; The compotmd according to claim 1 which is 1-(N,N-Dimethylamino-
acetyl)-4—(4—[4—methoxybut—2—ynyloxy]benzenesulfonyl) 2,3,4,5-tetrahydro-1H-[1,4}-

benzodmzepme—3-carboxyhc acid, hydroxyamide.
23.  The compound according to claim 1 whi_ch is 1-(Acetylaminoacetyl)-
4-(4-but-2-ynyloxybenzenesulfonyt)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-

carboxylic acid, hydroxyamide.

24.  The compound according to claim 1 which is 1-(Ethoxyacetyl)-4-(4-

* [4-methoxybut-2-ynyloxylbenzenesulfonyl)-2,3,4,5-tetrahydro- 1H-{1,41benzodiaze-

30

pine-3-carboxylic acid. hydroxyamide.
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25. The compound according to claim 1 which is 4-(4-But-2-ynyloxy-
benzenesulfonyl)-1-(3-thienylcarbonyl)-2,3,4,5-tetrahydro- 1H-[1,4]benzodiazepine-
3-carboxylic acid, hydroxyamide.

5 26.  The compound according to claim 1 which is 1-(Ethoxyacetyl)-4-(4-
[4-ethoxybut-2-ynyloxylbenzenesulfonyl)-2,3,4,5-tetrahydro- 1H-[ 1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

27.  The compound according to claim 1 which is 1-(Acetylaminoacetyl)-
10 4-(4-[4-mcthoxybut—2—ytiyloxy]benmenemlfonyl)-z,S,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-H-
15  [1,4}benzodiazepine-3-carboxylic acid, hydroxyamide.

29.  The compound according to claim 1 which is 1-(Cyclobutylcarbonyl)-
4-(4-but-2-ynyloxybenzeneulfonyl)-2,3,4,5-tetrahydro- 1H-[ 1 ,4}benzodiazepine-3-
carboxylic acid, hydroxyamide.

20
30. The compound according to claim 1 which is 4-(4-But-2-ynyl-
oxybenzene-sulfonyl)- 1-(propionyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-
carboxylic acid, hydroxyamide.
25 31.  The compound according to claim 1 which is 4-(4-[4-Methoxybut-2-

ynyloxylbenzenesulfonyl)- 1-(3-methyl-2-thienylcarbonyl)-2,3,4,5-tetrahydro- 1 H-
[1,4]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-1H-[1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

I —
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33. The compound according to claim -1 which is 4-(4-But-2-ynyl-
oxybenmne—sulfonyl); 1-(2-chlorobenzoyD)-2,3,4,5-tetrahydro- 1H-[1,4]benzodiaze-
pine-3-carboxylic acid, hydroxyamide.

34. The compound according to  claim 1 which is 4-(4-Bui-2-
ynyloxybenzene-sulfonyl)-1-(2-fluorobenzoyl)-2,3,4,5-tetrahydro- 1H-[ 1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

35. The compound according to claim 1 which is 4-(4-But-2-ynyl-
oxybenzene-sulfonyl)-1-(4-methyl-2-furanylcarbonyl)-2,3,4,5-tetrahydro-1H-[1,4]-
benzodiazepine-3-carboxylic acid, hydroxyamide.

- 36. The compound according to claim 1 which is .4-(4-But-2-
ynyloxybenzene-sulfi onyl)-1-(3-furanylcarbonyl)-2,3,4,S-tctrahydm- 1H-[1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

37. The compound according to claim 1. which is 4-(4-But-2-
ynyloxybenzene-sulfonyl)-1 -(phenOXYacetyl)—2,3,4,5-tetrahydro- 1H-[1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

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-
1H-[1,4]-benzodiazepene-3-carboxylic acid, hydroxyamide.

39. The compound according to claim 1 which is 4-(4-But-2-ynyl-
oxybenzene-sulfonyl)-1-(5-chloro-2-thicnylcarbonyl)-2,3,4,5-tetrahydro- 1H-[1,4]-

benzodiazepine-3-carboxylic acid, hydroxyamide.
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40. The compound according to claim 1 which is 4-(4-But-2-ynyl-
oxybenzene-sulfonyl)-1-(5-chloro-2-furanylcarbonyl)-2,3,4,5-tetrahydro-1H-[ 1,4]-

“benzodiazepine-3-carboxylic acid, hydroxyamide.

41.  The compound according to claim 1 which is 4-(4-[4-Methoxybut-2-
ynyloxy}-benzenesulfonyl)-1-propionyl-2,3,4,5-tetrahydro- 1H-[ 1,4 ]benzodiazepine-
3-carboxylic acid, hydroxyamide.

42.  The compound according to claim ! which is 4-(4-[4-Methoxybut-2-
ynyloxy]benzenesutfonyl)-1-(3-thienyicarbonyl)- 2,3 4,5-tetrahydro-1H-{1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

43,  The compound according to claim 1 which is 1-(Aminoacetyl)-4-(4-
but-2-ynyloxybenzenesuifonyl)-2,3,4,5-tetrahydro- 1H-[ 1,4)benzodiazepine-3-
carboxylic acid, hydroxyamide.

44,  The compound according to claim 1 which is 1-Hexanoyl-4-(4-{4-
methoxybut-2-ynyloxy]benzenesulfonyl)-2,3.4,5-tetrahydro-1H-[1,4]benzodiazepine-
3-carboxylic acid, hydroxyamide.

45. The compound according to claim 1 which is 4-(4-Buti-2-ynyloxy-
benzenesulfonyl)-1-(N,N-Dimethylaminoacetyl)-2,3,4,5-tetrahydro-1H-[1,4]benzo-
diazepine-3-carboxylic acid, hydroxyamide.

46. The compound according to claim 1 which is 4-(4-But-2-
ynyloxybenzene-sulfonyl)-1-(cyclopropylcarbonyl)-2,3,4,5-tetrahydro- tH-[1,4]-
benzodiazepine-3-carboxylic acid, hydroxyamide.

47.  The compound according to claim 1 which is 4-(4-But-2-ynyloxy-
benzenesulfonyl)-1-(cycloyhexylcarbonyl)-2,3,4,5-tetrahydro-1H-[ 1,4)-benzodiaze-
pine-3-carboxylic acid, hydroxyamide.
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48.  The compound according to claim 1 which is 1-Methoxyacetyl-4-(4-
[4—methoxybut—2-ynyloxy]benzenesulfonyl)-7-methyl-2,3,4,5-ten'ahydro-1H—[l,4]-
benzodiazepine-3-carboxylic acid, hydroxyamide.

49.  The compound according to claim 1 which is 1-Benzoyl-4-(4-but-2-
ynyloxyhcnzenesulfonyl)-7-methyl-2,3,4,5-letrahydro—lH-[l,4]-benzodiazepine-3-
carboxylic acid, hydroxyamide.

50. The compound according to claim 1 which is 1- -(Benzoyl)-4-(4-but-2-
ynyloxyben7enesulfonyl)—8-chloro 2,3,4, S-tetrahydro-IH-[l -4Jbenzodiazepine-3-

carboxylic acid, hydroxyamide.

51, The compound according to claim 1 which is 1-Acetyl-4-([4-(2-

. butynyloxy)phenyl]sulfonyl }-7-fluoro-N-hydroxy-2,3,4,5-tetrahydro- 1H-[ 1,4]-benzo-

diazepine-3-carboxamide.

52. . A process for preparing a compound as claimed in claim 1 which

comprises one of the following: .

a) reacting a compound of formula II:

ey

wherein R, R, R,, R;, and R, are defined above, and A is COOH or a reactive
derivative thereof, with a compound of formula III
NH,OH
(1)
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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
of formula I to isolate one enantiomer or diastereomer substantially free of the other
enantiomer or diastereomers;

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

53. A pharmaceutical composition comprising a compound of Formula 1

,ﬁ EO;OR,;
R

R

¥y

HOHN

R, I.\]
R3

wherein

R is selected from hydrogen, (C; - C3) alkyl, -CN, -OR, -SR', -CF3_

-OCF;, Cl, F, NH,, NH(Cj - Cgalkyl, -N(R)CO(C - C3)alkyl, -N(R)R"), NO,,
-CONH,, -SO;NHj, -SO,NR)R), -N(RYCOCH;0-(C; - Cy)alkyl, wherein R’ is
(C; - C3) alkyl or hydrogen;

Ry is (C; - Cg) alkyl-O- containing one triple bond,
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-o-CH2-—,<’—_'\\\/R1 -0-CHy—- K R -0-CH—- K )

0
bH3

N .
L \ N _~Ry N= \\

\ 'O'CH /Rl / \\
K , 2 K7O ) ’ -o-cnz—lLﬁ\ )/ f{l

-O-CH

'O-CHz—NwL‘ i’“‘l _O-CH /R1
No ’ \ ) -O-CH,~C=C-R"

-

wherein R* is hydrogen ,-CH,OH , (C,-Coalkyl , (C,-Ce)alkyl-O-CH-,
(C-Coalkyl-S-CHy-,  (C;-Cealkyl-NH-CH,-, [(C;-Cs)alkyll-NCH,-,

(Cr-Coycloalkyl-O-CHy-,  [(C1-Cs)alkyllN{CH,), JNHCH- ,
. . : o . o
[(C-Cs) alkyll, NA(CH), N(CH;)CHy- ,  -CHp-0-( > ,

R \ s Y
-CH2-0-</_‘/} ' CH,0-CH;- /_--/ f —C>/ |

R and Ry are each, independently, hydrogeh or CHj;

Ry is (C - Cyalkyl, NHCH,CO-, (C - CglalkylNHCH,CO-, HO(CH,),CO-,

HCO-, Aryl(CH,),CO-, Heteroaryl(CH,),CO-, (C; - Cs)alkyl-O-(CH,),CO-,

(C; - C3)alkylCO-, (C; - C3)alkylCO-NHCH,CO-, (C; - Cy)cycloalkylCO-,

(C; - C3)alkylSO,-, Aryl(CH,),SO,-, Heteroaryl(CHy),SO,-, (C; - Caalkyl-O-
(CH-SO0y-, (C; - C)alkyl-O-(CHp)y, (C - C3)alkyl-0-(C; - Cy)alkyl-O-(C; -
Cyalkyl, HO-(C; - Cj)alkyl-O-(C; - Cs)alkyl, Aryl-O-CH,CO-, Heteroaryl-O-
CH,CO-, AryICH=CHCO-, HeteroarylCH=CHCO-, (C; - C3)alkylCH=CHCO-,

Q—CHZOC- G—CHZOC-Nchzcu ,
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Ary}(C; - Cy)alkyl, Heteroaryl(C; - Ca)alkyl, AryICH=CHCH,-,
HeteroarylCH=CHCH,-, (C; - Cg)alkylCH=CHCH,-,

¥
(Voo Yoo @ o .
v M
M
t3eo . OO LD
Y yco ,
9 W CO- w
Q. &
~ €O "L co.
, Yo s) .

R'OCH, CH(OR")CO-, (R'OCH5),C(R"CO-,

CH;O(C]- CalkylCH=CH-CO- , d  N+(C,- CgalkylCO-

T\
O—(Cl - Cg)alkylCO- , (C, - Cy)alkylICONHCO-, N-(C;-CglalkylCO- |

<:>v-(c1 - Cg)alkylCO- ,- ‘:;N-(c,-cs)alkylco- ,NI __ NHCrConlkyicO-
CH O(C CghalkylCO- , ¢ Boc_U“ (C, - Cg)alkylCO-
1~ %6 - ~ =17 ’

f') —
o , EtOCU(C, - C¢)alkylCO- ,
@-N“(Cl - Cg)alkylCO- l><O
CHs ’

R O CO-
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[(Cq - Cﬁ)aIkYI]z'N'(CI - C6)alkyl CO-, or (C; - Cﬁ)alkyl-NH-(Cl - CglalkylCO-;
wherein S

m=lto3;n=0t03§

5 Anlis
-
TR
Heteroaryl is

N)—X . E _ .O'
ISR ST 3

R' -
10 R -

wherein X is hydrogen, halogen, (C; - C3) alkyl or -OCHj3 and R and R’ are as
_defined above;
L is hydrogen, (C; - C3)alkyl, -CN, -OR’, -SR'’, -CF3, -OCFs3, CLF, NH;, -NH-(C; -
15 Ggalkyl, -N(R")CO(C; - C3)alky1, NR)R"), -NO,, -CONH,, -SO,NH,, -
SO;NR')R?, -N(R)COCH,0-(C; - Cy)alkyl,

= Y 3 CONH- Y, CONH-
Seom LN

20 Mis
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0) ’ (N,N ? (N/N : O‘N ’
| &
— Y
[N S I £ 3
R | Iy

tBoc —N/-_\N— , N— -
A A A

R N— , or NR)MR") where R' is as defined above;

W is O, S, NH or N(C; - C3)alkyl;
Y is hydrogen, F, Cl, CF; or OCHj; and X' is halogen, hydrogen, (C; - C3)alkyl, O-
(C; - Ca)alkyl, or -CH,OH; and pharmaceutically acceptable saits thereof.

A method of treating disease conditions mediated by matrix

metalloproteinase in a mammal in need thereof, which comprises administering to
said mammal an effcctive amount of a compound of Formula 1

o
Yava
- N
HOHN R .
Rg I;I /

R3
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wherein ;

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

-OCF3, Cl, F, NH,, NH(CI - Cg)alkyl, -N(R")CO(C; - C3)alkyl, -N(R)(R"), NO,,
-CONH,, -SOZNH2, -SOZN(R')(R') -NR' )COCHZO-(CI - C3)alkyl, wherein R’ is
(C; - C3) alkyl or hydrogen _ :

R4 is (C; - C¢) alkyl-O- containing one tnp]e bond,

O-CH,— - \/‘Rl OCH— MR, ocu~2 \

N S

| tH,
M N Y
-o-CHz—( R ocn '_-\\/Rl ocu—L

7 | K) N'\)/R’

S

I\?\ ) ’ R I‘i\' > 0-C =C~-R"
NN > .0-CH~C=C-R"
(s 8
wherein R* i hydrogen ,-CH;OH , (C-Coalkyl , (C,-Cy)alkyl-0-CH-,
(C-Cglalkyl-S-CH,-, (C,-Cs)élkyl-NH-CHz- ,  [(C,-Cyalkyll,-NCH,-,

(C1-Ce)cycloalkyl-O-CH;-,  [(C1-C) alkyl]-N-(CH,), JNHCH,- ,

) o]
[(Cr-C)alkylN{CH), NCH)CHy ,  CHy0-( )

R Y
<i0-d 5 cmoend 5 4

R; and R; are each, independently, hydrogen or CHs;

Ry is (C; - Cgalkyl, NHyCH;CO-, (C; - CglalkyINHCH,CO-, HO(CH,),CO-,
HCO-, Aryl(CH,),CO-, Heteroaryl(CH,),CO-, (C; - C3)alkyl-O-(CHy),CO-,

(Cy - C3)alkylCO-, (C; - C3)alkylCO-NHCH,CO-, (C; - C;)cycloalkylCO-,

(C; - C3)alkylSO,-, Aryl(CH,),SO,-, Heteroaryl(CHp),SOp-, (C; - Cs)alkyl-O-
(CHp)m-S0y-, (Cy - Cy)alkyl-O-(CHp)y,, (C; - Cs)alkyl-O-(C; - Ca)alkyl-O-(C; -
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Cy)alkyl, HO-(C; - C3alkyl-O-(C; - Cjalkyl, Ary-O-CH,CO-, Heteroaryl-O-
CH,CO-, ArylCH=CHCO-, Heteroaryl CH=CHCO-, (C; - C3)alkylCH=CHCO-,

0 o}
] (]
—1—CH,0C- ——CH,0C-NHCH,CO-
X TR

Al’yl(C] - C3)a1kyl, Hcteroaryl (Cl - C3)a1kyl, ArleH=CHCH2-,
5 HeteroarylCH=CHCH,-, (C; - CgalkylCH=CHCH,-,

Y Y M
| ’i NV
[Q—CO' , l >—co- , [ N%ca :
M

M

O-
Y-"'—"lco @ﬁ m
L/ T i ‘S ?
0 w co W
¥
~—CO- 5L P
@ . T

10 R'OCH; CH(OR')CO-, (R'OCH,),C(R")CO-,

CHyN  N(C;-CyalkylCH=CH-CO- , N-(C, - CgalkylCO- |,

<:>‘l-(c1 - C¢)alkylCO- , (C; - C;)alkylCONHCO-, N-(C;-Cg)alkylCO- |,

-«(C, - C¢)alkylCO- , I ~(C,-CglalkylCO- , | ~(C-CglalkylCO- |
Q N/N N=/N

'
CHyN  N(C;-CgalkylCO- , t-Boc-N (C, - Cg)alkylCO-»

' CO- ~—
EIOEN N(C, - CglalkylCO
> -6 y T
" /T
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N—(C; - Co)alkylCO- l><
CH3 .

[(Cy - Cealkyll,-N-(C; - Cglalkyl CO-, or (C; - Cgalkyl-NH-(C; - Cg)alkylCO-;

wherein _
5 m=1to'3;n=0to3;
Arylis
& -
" R
Heteroaryl is |
PN o N
| —_ % \ \ \ ,
LN;X SR AR
\ o \ \
LR S ,
R' .
0 1;1 N
R’ R

10 wherein X is hydrogen, halogen, (C; - C3) alkyl or -OCH3 and R and R’ are as
defined above; | _
L is hydrogen, (C; - C3)alkyl, -CN, -OR', -SR', -CF3, -OCF;, C1, F, NH,, -NH-(C; -
Cs)alkyl, -N(R'YCO(C; - C3)alkyl, N(R)(R?), -NO,, -CONH,, -SO,NH,, -
SO,N(R)(R"), -N(RYCOCH,0-(C; - Cy)alkyl,

= Y_;— CONH- Y. g
Srome N

15
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] N— , or N(R)(R") where R' is as defined above;

W is O, S, NH or N(C; - Cq)alkyl;
Yis herogen, F, Cl, CF; or OCHj3; and X' is halogen, hydrogen, (C - C3)alkyl, O-
(C; - Cy)alkyl, or -CH,OH; and pharmaceutically 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,
and tumor growth which comprises administcring to said patient an effective amount

of a compound of Formula 1

-
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wherein
R is selected from hydrogen, (C; - Cy) alkyl, -CN, -OR', -SR/, -CF3,
-OCF;, C1, F, NH,, NH(C, - C3)alkyl, -NR' )CO(Cl Cj)alkyl, -N(R')}R"), NO,,

5 -CONHj, -SO;NH,, -SO,;NR)R), -N(R)COCH0-(C; - C3)alkyl, wherein R' is

(C;q - C3) alkyl or hydrogen;
R4 is (Cg - Cg) alkyl-O- containing one triple bond,

I\ _r R, [\ 3
-O-CH 2R 2——— / O-CHz—— 2Ry
SR AN
' ¢,
N_—\\ 'R N
oG _\/ I3 x
Ks/ T 27( / - '.O'CHZNWi )/ h
| : S
oc— R ocn 2—4 A-r,
N\O) | . ) > -0-CH;-C=C-R"

bH3

wherein R"  is hydrogen ,-CH,OH , (C\-Cglalkyl , (C,-Cg)alkyl-O-CH;-,
(C;-Coalkyl-S-CH,-,  (C;-Coalkyl-NH-CHy-,  [(C1-Cs)alkyl]-NCH;-,

(C1-Ceeycloalkyl-O-CH,-,  [(C1-Cs)alkyll,-N-(CHp), JNHCH,-
- O
[(C)-C3) alkylL-N-(CH, N(CH3)CHy- ,  CHAO-( ) >

»~R >R N Y
cu0-d 5 cmocnd L

R; and R; are each, independently, hydrogen or CHs;
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R is (Cp - Cyalkyl, NH,CH,CO-, (Cy - CqalkyINHCH,CO-, HO(CH,),,CO-,
HCO-, Aryl(CH,),CO-, Heteroaryl(CH,),CO-, (C; - C3)alkyl-O-(CH,),CO-,

(Cy - Ca)alkylCO-, (C; - C3)alkylCO-NHCH,CO-, (C5 - Cy)cycloalkylCO-,

(C; - C3alkylSOy-, Aryl(CH,),S0,-, Heteroaryl(CH,), SO, (C; - Csy)alkyl-O-
(CHy)yi-SOx-, (Cy - C3)alkyl-0-(CHy)y, (C; - Ca)alkyl-0-(C; - Cy)alkyl-O-(C; -
Cyalkyl, HO-(C; - Cpalkyl-0-(C; - Cyalkyl, Aryl-O-CH,CO-, Heteroaryl-O-
CH,CO-, AryICH=CHCO-, HetcroarylCH=CHCO-, (C; - C3)alkylCH=CHCO-,

GCH,OC- G—cnpc-mcnzco- .

Ary)(C; - Cy)alky), Heteroary}(C; - Cy)alkyl, ArylCH=CHCH,-,
HeteroarylCH=CHCH,-, (C; - Cg)alkylCH=CHCH,-,

Y M
| - <
Q CO" » CO- . _CO- y
b | 7
M

N

M

'\ ) ) ® ? ‘a’ :
Y W CO-
m— l
CO- TR -
@ : Y K s) Co ’

R'OCH,; CH(OR")CO-, (R'OCH,),C(R"CO-,

-
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CH;O(Cl-C3)alkleH=CH-CO— , <(:>~_:-(cl - CgalkylCO-

 \
<:>N-(c1 - CgalkylCO- . (C; - CyalkylCONHCO-, N-(C,-Cg)alkylCO- |
< >\r ) | *N-(C.- l 'N-(C,-Cg)alkylCO- |
(C, - CoalkyICO- ~ N (c,. C,alkylCO- I N-(C;-Cg)alky
CH O(c CoalkylCO- , t-Boc U“ (C, - Cg)alkylCO-
3™ 17 %6 - o . (-G »

' CO- o) :
' i/ \
S@ , EOCN  N(C, - CalkylCO- ,
Rl
O—N—(Cl - C6)alkylCO- ><
CH;

5 (G -'c6)a1k_y1]2-N-(c, - C)alkyl CO-, or (C; - Cgalkyl-NH-(C; - CgalkylCO-;

~ wherein
m=1t03;n=0t03;
Arylis

I,] and

<

R

10  Heteroaryl is

This Sheet Has Been Repl

T




—_—

AR O Y O R —

WO 00/44730

0 5 SR &

W —N N
N )
Rl
¢\ X N
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N N 4
R l
R

wherein X is hydrogen, halogen, (C, - C3) alkyl or -OCHg, and R and R’ are as
defined above;

5  Lishydrogen, (C; - C3)alkyl, -CN, -OR’, -SR", -CF3, -OCF;3, C1, F, NH,, -NH-(C; -
Ca)alkyl, -N(R')CO(C; - Cy)alkyl, N(R'(R"), -NO,, -CONHj,, -SO,NH,, -
SO;NRHR?), -N(RYCOCH,0-(C; - Cy)alkyl,

)k_ : Y. WCONH- Y. fj/CONH-
C
Y/D_ ONH » S ) , or E 0) :
10 Mis
YD_ YL/\/'_ 5)

\'?/ Y}'_\\N %?1( \t'—d

Yol
\“—ﬁ 0 3"
l

[
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U —oco—U C -

tBoc —LN— . 'CL/N— ; —jq- ,

§ - N=— | or N(R)(R'") where R' is as defined above;

W is O, S, NH or N(C; - Cy)alkyl; |
Y is hydrogen, F, Cl, CF; or OCHj; and X' is halogen, hydrogen, (C; - C3)alkyl, O-
(C; - Cy)alkyl, or -CH,OH; and pharmaceutically acceptable salts thereof,
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