; e3e[:V[7J 6TV-aS -1 2, 3, 4, 5-TETRAHYDRO 1H (1, 4)

BENZODI AZEPI NE- 3- HYDROXAITMW MATRI X METALLOPROTEI NASE | NHI BI TORS 5
FI ELD OF | NVENTI ON This i m"mmﬂlat es to 2 4 JUN 2003
4- (4- substy &ipbenzenesul fqQ 4,5-tetrahydrolH|[ P

1, 4] benzodi azepi'ne- 3- hydr oxam c acr ds which act as matrix ‘ﬁFéP%Q"f%%r ot el nase
|nh| bitors and as inhibitors of TNF-a converting enzyne(TACE). The
conpounds of the present invention are udeful in disease conditions

medi ated by matrix 10 netal |l oprotei nases and TACE, such as tunor grow h,

osteoarthritis, rheumatoid arthritis and degenerative cartil age | oss.

Eﬁgﬁgﬁrm&%ﬁ}wbﬁaﬁﬂtﬁ R e T SR

connective tissue and basenent msrrbr anes. These zinc-containing
endopepti dases consi st of several subsets of enzynes, including
col | agenases, strornelysins and gelatinises. O these, the gel atinises have

been sho t TR intimately involved with the growth and
spread o:‘Ngt u?nlggﬂgg or exanple, it is known that the | evel of expression

‘'of gelatinise is dh&viavenion nelams togmaﬂsulﬂﬁtutﬁ%nmmulgmb’mz 3\ Seewahydrbegr ade
t he basenent ne |ch I to tunp tastasr S ogenesi.s,
required for ﬁ&b@s Yj\lih bﬁﬁ)ﬂ‘frPWsaa a¥ 1&" 6t ?%E@H?’fg" RIQLHBASE t o
have a gel at ijfiisiors MMPARRLISR of IR ChRPEhE gncer @d THR cBmpohfids of X

Met al | opr ot ei nases, Novel Targets for D rected herapy"”, Drubs and A
in, 11:229- 24 r(rmgt?)mvmﬁher agomdéful ains dm@heatcerwlmnswm@latmlhydenamx

rest enosisg - [ i ntral
nervous éyst MM@%&}&%S Oaﬁ&eg‘gggt g‘g%hr W&{’%‘u%a art i |"?nat°185ept| C
arthritis, canhﬂa&anddbgemat%,caﬂmrlml wound heal i ng, bone di sease,

prot ei nuri a, aneurysnal aortic di sease, degenerative WO 00/ 44730 -2 2 4
JUN 2f 103 PCT/ US00/ 01991 cartilage loss following traumatic joint injury,

denyel i nat i ngy At REAEGEND OF R ENVFA IOt em cirrhosis of the liver,
gl onerul ar di sease of the kidney, premature rupture of fetal rrenbranes

i nfl anmat or y boweIMamsm@IOpmmaﬁd@ﬁMMPsar 8¢ o5 group pé eneymesedlaihavgl been
degener atiso héa*?ee& iy {h tbzﬂf?o‘i U%Jc‘&i d cﬁénero?t (l:on%ﬁyti\;er o W@%&Qﬁ(enﬁ )

reti nopat pr efrat uri amrat rat oconus ogren's
syndr one, nyommbramu I’I:heset mmnrceintmmg endepepiidigesn ecnsist ofe severs canbwts pation

and cor neal raft lon t udi es rel a to th se condj n e set
Fornorace! Yoy, chfitRg, sollAstTasES o R 4 BB erRacel | AR, e
Resear ch”) RgeRtine§hevd b&n sown BEEE WL MNIPE Ufost intﬂafatélﬁ,m((olxl&ﬂﬁ'lth t&rr r.
Qpin. Ther. Patents, 7-16, ( 1994); Curr. Medicinal 10 Chem) 2:

743-762) (19@5)Wtheg Smrqwof)tmers Patents, 5(2): 1087-110, (1995); EXD.
Opi n. Thep. Patents, 5(12): 1287-1196, (1995); "Inhibition of Matrix
Metal | o proteinases: Structure Based Design”, Current Pharnmaceuti cal
Desi gn, 2: S24- 661 Fof ee@@je, it ivknown thas tizd levgirod eaprasssan ofrgeldsinaseris Blevged
Emerging Dr Ugs maﬁgrga%gfeg,?’a?ld (tha% %glzziﬁase can degrade the basement membrane which leads
to tumor metastasis. Angiogenesis, required for the growth of solid tumors, has also
recently been shown to have a gelatinase component to its pathology as reported in
25  “Matrix Metalloproteinases, Novel Targets for Directed Cancer Therapy”, Drugs and

Aging, 11:229-244 (1997).

Other conditions mediated by MMPs include restenosis, MMP-mediated
osteopenias, inflammatory diseases of the central nervous system, skin aging,
30 osteoarthritis, rheumatoid arthritis, septic arthritis, corneal ulceration, abnormal

wound healing, bone disease, proteinuria, aneurysmal aortic disease, degenerative
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15 TIVF-a converting enzyne (TACE) catalyzes the formation of TNF-a from
menbr ane bound TNF-a precursor protein. TIVF-a is a pro-i flammtory
cytokine that is believed to have a role in rheumatoid arZPﬁHUtNl 403 septic
shock) gmnved 00/44830ect i on, cachexia, anorexia, inflammti onPCTURYEHPIIve heart
failure, inflammatory disease of the central nervous system inflammatory
bowel disease, insulin resistance and HV 20 infection, in addition to its
wel | -docunent ed antitunor properties. Res®arch with anti ThlF-a anti bodies
in transgenic animals has denonstrated that blocking the formation of

Thl F-a i nhi bi ¢astilagrelogy fndlowdng wannaticapinh frijurys demysligaingsdisaasesi afrihdagrvoecent | y

Phar moeut | ool Bls oS R 5L d6gdlr dhielor e KR mrbR RS Rugped o1 ™
mol ecul e i nhifatal Qﬁ&nbﬁanMVPBlﬂamdaaﬂylEbd\mll disbaw,e peHedopel editdasd, fgrelatint i ng
O R ok OB bt e dal oo
denonst r atse . bleGAWAHYAGH plehibnity RARE TRESKIAGH, qceﬁh&&lahmméh § sfdrbiig,

oral ly bioavali l abI e ‘non-peptide inhibitors of MVPs andl of CE Wwoul d t hus
be 30 hi ghl y mmm agslutar f tymorsh eoculae angieganesis/ nmvasc@amomaad eorngak guadts ed

gbz\ég 258 d| sc §ses glet%sﬁatmgtl\é%é‘eggfg%t{‘sul ﬁg) 1?15@%%3{/‘39?(%’0%{% ds

and their useinadathvMétattupboteiatse. InMOItORIs8ar8H Rles Bbmam al., Research Focus,
N (aryl sul font;il% t;gt gla9t9iﬁﬁdr oi soqui nol one- hydr oxami.c. acids_and rel ated
€

bi cyclic deri r GBI Opap. kher, Patelts, d(ng- ]iénHll%?“t)oQ‘»-—immﬂéOSM

and U.S. fat ehenp, 5 7@37@25?(1@53 gffbpm Ther. Patents, 5(2): 1087-110, (1995); Exp.
1- (aryl sul f onyl 5 4- (substl tute era2| ne- roxam c acid
4- (aryl sul fo &{H t96ac(,1ag5) “Inhibition of Matnx Metallo-

4-(arylsulfo r P r N
3-(substitut glydjogf nEagérsyl su ony aﬁbeég{%dl’oﬂ&%m )¢ C%’é’ga‘ (93524 66
conpounds as ({1926)ul“Mdufx |Mhammaamaselmmcﬁ8bﬁ&82&w23 ’A)SdZ:N)D

98/ 08825, dis b e 6-nmenbered

1- (aryl sul fon@ § exahydr opyri rni di ne-2- hydr oxam ¢ aci ds,

1-substi t14 ed- 3- [(W@&B&%Qﬁiﬁé%%ﬁkiéf(?ﬁm,b)]cﬂﬁm&yﬁ'x@%bfﬁdd%ct!f“mﬁcahﬁéﬁmoxam c
acids, 4-(arylsulfonyl)-tetrahydro-1,2-thiazine-3-hydroxan c acids and
(aryl sul f ony| membrabs hound é’uﬁrqo@r@nrsnepmmydTﬁFm&:a po-DElamWBt G ey @& i

di scl oses 4-( fo yI) 15 he r ot h| ne- 3- hydy oxam ¢ aci ds and

4- (aryl sul fon@i"t{lsﬁ%& 3’[316 &]fa FWBaIQ BB?a?ﬁpBX ﬁ?c m 'OF THE
| NVENTI ON 20 chibhexid, wmkiapﬁhﬂa@hﬂdm tengaanel hedﬂrfhﬁ'lﬁbl Mﬁ&nﬁfatdiryﬂdisbas‘etﬁfEd
2,3,4,5-tetrah droll—l—%ﬁlv 4] benzodi aze |ne 3 car hoxyl i ¢ acid, hydroxam de

whi ch’ exhi bi t!F SERUEA BFeus sYsism )ilammatony bamedisestee inSBRM fsistnce ang KLV
present iy enhiRfos ’i@ac‘icﬁ%xﬁt%ei&tﬁéil Ji’c)éuﬁx'%ﬁ‘teﬁ Qhdi@oP Brob&rikd! IRdsehrdnKithani- R4
HORN R N R R2 N R 3 25 wherein U N 2D13 00/ 44730 -4 5 10
PCTNS00/ 01991TINF1osambb¢c$ sdratnsgﬂmdwdmab @as d¢n@instrate jhal klpbking i, forn@@ion - SR,

MR (R, oTNFeigihs e pgessiago St T dshiiee pecrand( been.
C3) al kyl, whehgifeR tof ﬁu&gs ascgéscgbéﬁy 'mor"l"lwf&{ qgeﬁunﬁﬂ D‘i"seﬁs@&" - Chient

al kyl -O containing one triple
Pharmaceutical Design, 2:662-667 (1996)

25 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 molecules 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

30  highly desirable for the treatment of the disease states discussed above.



-OCH~Rt ~S~ -O-CH~ ~ t ~~, p.CH~ %~ Rt "s/ OCHN~Rt,O
-p.CH2-~-~~Rt N~ N~3 0.a.~ 2--~~—~Rt "N~ ~3 _~a...p. ~l9, Ryn do3S
-OCH2- C~ C-R'" wherein R'" is hydrogen , -CHZOH , (Ct C~al kyl

(Ct..CB) MKBPI44BOCH2-, (Ct - C~dkyl - S~H2-, (C~- C~al kyl - NH CpEL/US00/01991

L(CnC3) al kY1] 2- NCHz-, (C -C~o0, ~dad kyl -OCHz- ) (CCr~) dkY~) rN-C~ ~2~t NH
CHr , ((C-GCs)dkyl)2- N—(CI—|2)2-aI~I(CI—|s) 2- , -CH2-O0~, R /| Y -CH O ~
~Rt a..12 ,C~wz / ~, , R and R2 are each, independently, hydrogen or
CH3; Rg is (dC aﬁg al k%@ NH2CH2CO-, (Cl - C6 al Kyl NHCH2 CO- )) , CO)
HOO , Aryl (CHZ) n %o‘ﬂ%yl%@ﬁéi)ﬁc@scloe@l Sueg})ta'lemcaolf(t@qeylﬁwo (CL -

C3) al kyl CO |
ng ZI k§18022 ym@ @%Wt}%r oar yﬁd@i hﬂg@f‘?ycw djhé%l ﬂlél‘f%%i
24 JUN 23 W 001 44730 =5 PCTNSO0) 0480T G Al Kyl O - oy al iyl O (L
- th) al ky|5 dég?;@ (q?@f ?ﬁﬂ@%&r%ﬁ@%@é&if@?ﬁ@% f??? Filent

er oar
e NHé—IZCO 3 isclo s ¥ l%gmuHet er?)satlr t )gﬁ@ e-2 Wdr xamic acids,

Ar
Ary| CH=CHCH2 4- aquq&%@ylbaewh@aeéawoxmld amdscd; wlmﬁr@éxydrovﬂim 1 CO
- -0 ~th1az§:r(rg-3-hydroxam1c acids, 3-(substituted- 1-(arylsulfonyl)hexahydro-2-hydroxamic

acids and related compounds as useful MMP inhibitors.

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

15  hexahydrothiazepine-3-hydroxamic acids and 4-(arylsulfonyl)-hexadydro[1,4])-

diazepine-3-hydroxamic acids.

SUMMARY OF THE INVENTION

20 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

25  wherein



JLNMM~CO Y~ ~;~CO >~, O\ WCO W10 Mr~ ~1 COY ~ CO
(C1-

R OCH2 CH(OR
Cs) al kyl CO - (

CO, (R OCH2)2C(R)CO, CH3- ~ (Cl- C3)alk -
)C~ - Cg)al kyI)COC(( %C~ - C3)al kyI(CC]\chcza yé@ﬁ@m ,

(O - Csyabduat@0- , - (O -Cs)alkyl GO . ~ -(COrCs)~Y1C0D- PCMUSS/ODM3- ~( C~ -

Cs) al kyl CO- |

t - Boc- ~- ( Cl- Cs)allcyICOCCEtOC~(C1- Cs)alkylCO- , ~/O WO

00/ 4a730 N-(Cl - Cs)alkylCOCH3 -6 O' , R OCO2 4 J U N 2003
PCT/ US00/ 01991 I (O - CB)~YI12-N-(CL - C8~Yl CO, or (O - C&)alkyl-NH(C

- C8)al kyl CO-;

5 wherein nelto3; n=03; Aryl is | ~~ and R Heteroaryl is \~

\r-, /x \r, -, /Kid selected, fromhydroghh,QC\ F 'GY)dBky}, ,-CN,~OR',NS®',RCF3n-OCF;) CN K , N,

N,or<,

ONNI1IO R R wherein X is hydrogen, halogen, (ClL - Cg)

| kyl or - OCHeHANH RikyBEN(RCOUE, i- T 0hRfIOVE(R' QONH,, (C -
e A (¥ L R AL

-N(R)CO(d
-N(R ) COCH20

5

. 10

'SO§NHEJ<%S|02NWWQ )8 Ef )N(R)WHZ@@S!'QCQﬁE@EI\Hﬂxmn BiS@N®)) (R))
aSkC}orl(l:ygc?rol I§1y| P

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

T\ /A I\
-OCH /—R’] OCHr—— 2R .OCHr—~ 2R
e IS
N— Oy
-O-CHo—2L- R
ks/}’ 1’ -O-CH?—( MR oo Z'NT}L \y
\S

' .0-CH,-C=C-R"

wherein R" ishydrogen ,-CH,OH , (C{-Cglalkyl , (C,-C¢)alkyl-O-CH,-,
(C-Cdkyl-S-CHp-,  (C;-Coalkyl-NH-CH,-, [(C;-C3)alkyll,NCH,-,

(O-CYoydadi-O-CHy-,  ((CrCa) dkyl)rN-(CH)24NHCH -

. O
(Cr-Ca dkyl)2N-(CHoe N(CHYCH2 . -CH-0-¢ >

o GF™ avoonl™ 7

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

Ry is (Cy - Cglalkyl, NH,CH,CO-, (C; - Cg)alkyINHCH,CO-, HO(CH,),,CO-,
HCO-, Aryl(CH,),CO-, Heteroaryl(CH,),CO-, (C; - C3)alkyl-O-(CHj),CO-,

(Cq - C)alkylCO-, (Cy - C4)alkylCO-NHCH,CO-, (Cj - Cq)cycloalkylCO-,

(C; - C3)alkylSO,-, Aryl(CH,),SO,-, Heteroaryl(CHj),S0,-, (Cy - Cj)alkyl-O-
(CHp)p-S0,-, (Cy - C3)alkyl-O-(CHp)m-, (Cy - C3)atkyl-O-(Cy - C)alkyl-O-(Cy -



CONH ~ ~~ ~CONHor y SO WO 00144730 Mis 2 ~ uuN 203 PCT/ US00101991 J

~~~,NOI,~~%Y,<~1RINRR~, -~
Q-N , N ~N'"" , or NNR)(R) where R is as deflned abo@é“@i@gﬁ WIS

O S, NHwwoMaBo - C3)alkyl: Y is hydrogen, F, O, CFg opctiGiiiend X is
hal ogen, hydrogen, (Cl - C3)a| kyl, O(C - Cg)al kyI) or -CH20H, and

phar maceutical ly acceptable salts thereof. DETAILED DESCRI PTI ON OF THE

| NVENTI ON Preferably, the conpounds of ti%e present invention are those of
formula 1 wherein Ris hydrogen, (C - Cg) alkyl, -CN, -OR, -SR, -CFg,
-OGF3, O) F.CaMtiyl, NEDQL, - - Ga))alkiylD-(C;N¢ RCYBRYCL ArIa)aCHAC0-, - HetBtortyRO-

wnerein R i€ @“Hﬁea;ﬁa%) HEr e e Gor Sl CHEOrY (1 -

C6) al kyl -O cont ai ni ng e triplg bon -0 CHZ ~0Rt O-06CH~~ R ~S~
- - —— ~ ~~|
O CHz R N~ @2 o. N}?HZOCH"' ~Ri N~ N ~H3

Aryl(Cy - Cy)alkyl, Heteroaryl(C; - Cs)alkyl, ArylCH=CHCH,-,
5  HeteroarylCH=CHCH,-, (C; - C¢)alkylCH=CHCH,-,

I b S
L{=_\>—co. , g}—c& , ﬂ\ —:j——co- ,
M

M

/CO"
3o I 5
Y co- l , 4 ,
o W co-” W
@—co- =
- IR :

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

/'|‘]

10

CH (Cq - C3)alkylCH=CH-CO U(C Cg)alkylCO
3" 1 - L3akylln=Ch-LL- (L - CgralkylLO-

/\ \
U—(C; - Cg)alkylCO- , (Cy - C3)alkylCONHCO-, /\I-(Cl-Cs)alkyICO- )

= —_—
<:>\¥-(C1-C6)a1ky1CO- : Q-(Cl-cs)alkleO— ,NI . N-(C-Cg)alkylCO- |

/\
CH3-U(C1 - Cg)alkylCO- , t-Boc- ~(C; - Cg)alkylCO- -

CO-
, EIOC (C; - Ce)alkylCO- ,
:}(Oj U

O




Z 4 JU N 2003 PCT/ US00/ 01991 -O CH2-'~~Rt N ~H3 - O CH2-
-OCH2- C = CR' wherein R
(Cl1-CB)al ky] -O- CH2-, (Cl-C6)al kyl -S-CH2- , (Ct-06)al kyl - Ng-4CH
L(d - C3) w® adl42rsiNCHZ- , (d -C6)cycl oal kyl - O CH2-,
al kyl]2-N- (CH2) 2- a~CH2-

CHz_O_ /"~R

-CH2-O CHz- /

i s hydrogen ,

- CH20H ,

;~-~~ R N~ S
(C~-Co) al ké}ﬂ 3003

~( Ct - CICT/US00/01991

~{C-C3) al k3 1~2-N-(CH-2-4N(CH3)CH2- ~ -CH2-0O Y
~~R ~/ R and RZ are each,

i ndependent vy,

hydrogen or CH3; 5 R3 is (O -Cg)al kyl, NH®CH2CD-, (O -C8)al kyl NHCH2C0- )

HQ(CH2) ~CO-, HCO, Aryl (CH2)"CO, Heteroaryl {CH-nCO ,
(Ad-Cg)al kyl -0 (CH2)nCO-, (dA-Cg)alkylCO, (CL - C3)al kyl CO NHCH2CO-,
{Cg-C~)cycl oal IZTRO ) Aryl-0-CH2CO-, Hetrer g@ C0-, ~ CH20C / ~ CH20 ~
NHCH2CO- , 1 'm—(oilcr(,)zﬂcymtl;x 03; 00/ 30 Aryl is Heteroaryl is
C~X N ~~/ X " ~NA=R/N/ 2 4 JUN 2003 PCT/ 400/ 01 -9 I’ ~~and R \n/X ,,
N, or NR ~ X ,r-N3O~X O\r-N R0 Co-
[(C; - Cgalkyl],-N-(Cy - Cg)alkyl CO-, or (Cy - Cg)alkyl-NH-(C; - Cg)alkylCO-;
5  wherein
m=1to3;n=0to03;
Arylis
l X'J and
R
Heteroaryl is
X X
\\ T T
E/}X ? (? ’ \( /> )
N X o)
> 7N N
( /) 4 \& \ * \Q \ 2
I}I 0O
R’ X
! ! \\‘ Ir—ﬂ_
TN 8% o« T3¢
o ITI 1}1
10 R’ R’
wherein X is hydrogen, halogen, (C; - C3) alkyl or -OCHj and R and R' are as
defined above;
L is hydrogen, (C; - C3)alkyl, -CN, -OR', -SR/, -CF3, -OCF3, C1, F, NHj, -NH-(C; -
Cy)alkyl, -N(R)CO(Cy - C3)alkyl, N(R)(R'), -NOy, -CONH,, -SO;NHj, -
15 SONR)R"Y), -NR)COCH,0-(Cy - Cg)alkyl,

Seom

Y. — CONH- Y. CONH-
NUXK N
( S) » Or ( 0) ;



5 ~r-N ~x

wherein R and R are as defined above; and pharnaceuti calég
228

N R wherein X is hydrogen, hal ogen, (Cl- Cg) al kyl or -QOCHg

salts thereof.
i nvent i omoioovad7agle t hose 10 of forrmula 1 wherein R is hydcegsoynegdl

al kyl ,

“N(R)ca d
-N(R ) COCH20- (d
c6) al kyl

is (ClL -

O CH2 ~~R- MJs 'O CH—~% R~ S -O CH—~~R~ N~ ~ ,

-0 CH~~RI

It

-CN, -OR)

is nore preferred that the conpounds of

-SR) -CF3,

~OCFg) C, F) NH2, NH(CQ - Cg)al kyl,

abl
ent

e

Cg)

- Cg)alkyl, -N(R)(R), N, -CONH2, -S02NH2, -S02N(R)(R),
C3) al kyl, wherein R -Ts (d - Cg) al kyl or hydrogen;

-O containing one txiple bond, 15

WD 00/ 44730 -10 S
O-O0CH2 ~~~ R S

O-0C+~~R N~ N-~H3 2 4 JUN 2003 PCT/ US00/01991 -G CH~-~I

{d -08)al kyl -

~H3 -O CH2---~-~~ Ra N~ S -0 CHz - R
-CHZOH , (Cl-08)al kyl )aIkyJ__O (

NH CH2- ) 2k Yl [&- mHz- ’
[ (C~-C3)al kyl ] 2- N- { CH2)*2~ NHCHZ- . [(OMNEs) ~k3' 1)

-CHz-O /

i ndependent |y hyd%ogen
O (CH2) nCO-

C3) at kyl -

10

15

R/

al kyl - S- CH2-

Y CH O / ~~R -CH2-OCH2-G- R and R2 are each,

| 1'1-

S ARSI

|
R’ I &

R‘-I{_—\/N- A }OCO"'I\I/_\N , O_ ,

tBoc -—N/—\N— , Q/_\N—- , __/N" ,

R 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, CF3 or OCH3; and X' is halogen, hydrogen, (C; - C3)alkyl,
0O-(Cq - C3)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, (Cy - C3) alkyl, -CN, -OR/, -SR', -CF3

-OCF3, Cl, F, NHy, NH(C; - Cg)alkyl, -N(R)CO(C; - C3)alkyl, -N(R)(R'), NO,,
-CONH,, -SO;NH,, -SO,N(R")(R), or -N(R")COCH,0-(C; - Cq)alkyl, wherein R' is
(Cy - C3) alkyl or hydrogen;

‘%—%%” SF%&%@?’ | Ary' 's 1 - and

R' is hydrogen ,

) cyel oal kyl - O CH2-,
N- (CHz) 2- 4N( CH3) CHz-

or
R4

Ri



R‘ WO 00144730 -11 Heteroaryl is ~""'~" /X X, N\r.-,/X ~~--N N~ ~ ~O0- R
~ ~ ~ x ,N, ~ N,orONR~~/X\O~\r-N\r-Nx UN JUN
2UOS PCT/ US00/ 01991 5 wherein X is hydr ogen, hal ogen, (Cl - a?
-OCHg an®@ROUHMOR' are as defined above; and phar maceut i BEFUF00MER pt abI e

salts thereof. It is nore preferred that the conpounds of the present

I nvention include those of fornula 1 wherein Ris hydrogen, (d-C3) alkyl,
-CN, -OR, -SR, -CF3, OCF3, C1, 10 F, NH2‘8’NH(CI Cg}al kyl

-N(R)CO d - C3)a|ky -N(R' (R), NO2, -CONH2) -S02NH2, {502 NH2,

S02N(R ) (R ) Boris (& +&&p) anmg@yﬂénlkwoyldMerel nR is (CL - C3)al kyl
or hydrogen; R4 is (O-C6) alkyl-O containing one triple bond WO
00144730 2 4 JUN 2G03 PCT/ US00/ 01991 -12 -O CH2 ~~R~ ~O~ -0_CH~~ R ~S~

-OCHI-~|~RyS O O-CHZW"/_RI_-W'* Cl—la~~/'f|_R\ l}lz",s
-O-CHz-~. ~i R~'QPCH2',_@C§"I ~~= }iz— 'O_CHTT / 1
< LA 2
tu,

N\ N—\ )\
-O"CHZ—7L /\/R] -0-CH,—! \/Rl \
(F " 5™ oof e

S
'O'CHZ—NﬂL >\/‘R1 -O-CH /R1
No ’ \ ) > -O-CH,~ C=C~R"

bH3

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

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

O 3
[(Cl"Cs) alky1]2-N-(CH2)2 _4N(CH3)CH2- , -CHZ-O- ’

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

5 Rjsis (Cq-Cglalkyl, NH,CH,CO-, (C1-Cg)alkyINHCH,CO-, HO(CH,),,CO-, HCO-,
Aryl(CHj),,CO-, Heteroaryl(CHy),,CO-, (C;-C3)alkyl-O-(CHy),CO-,
(C4-C3)alkylCO-, (Cy - C3)alkylCO-NHCH,CO-, (C3-Cy)cycloalkylCO-,
Aryl-O-CH,CO-, HeteroarylOCH,CO-,

Z ﬁ) Z 3 l?
'—I'—CHzOC— —,—-CH20C-NHCH2CO- ,
\ 4 \
10  wherein

m=1to3;n=0to3;



-OCH2- C=CR' wherein R" is hydrogen , -CH20H , (C~-Co6)alkyl ,

(C1-C6)al kyl -O- CH2-, (C~-C6)al kyl -S-CH2- , (dC CG)aI kyl NH CH2-

[(CL C3)al kyl ] 2-NCH2- , (O -06)cycloal | cyl -O CHz-, [(Cl- @34 JUN 2003

al | ryl ] MOwy@MER~. ~NHCH2- , L(C ' C3) ~k3' 1J2- N—(CHZ) 2. AN(BFRVEeR1991 - CH2- O ~O
|/ ~R~/ ~R -CH2’O0 -CH2' O CH2'~ R and R2 are each, independently
hydrogen or CH3 R3 is (ClL - C3) al kyl SOz- Aryl (CH2)"S02-,

Het er oary(CH2) "S02-, or (ClL - C3) al kyl=0-(CH2)nS02 - , 5 wherein nFl to 3;
n=0 to 3; Aryl is R 2 4 JUN 2009 WD 00144730 -13 conpounds represented
by formula 1»Wh8rein A further, nore preferred enbodi nent of the present

i nvention includes 5 10 R i's sel ect rom hydrogen, (G - Cg) al kyl) -CN,
-OR, -SR) -CFg, -CCFg, : - Q)alkyl, -N(R)CO C1 -
C3talkyl, -N(R)(R), N02 CO\IH2 NHRnd SOZN(R')(R') or
-N(R ) COCH20- (A - C3)al kyI V\/nere . is (Cl- Cg) alkyl or hydrogen;
PCTNS00101991 R4 is (C~-Co) aI kyl-O ¢ nt aining one triple bond , -O CH2
~~R~ ~O~ - O_ﬁgﬁm Rgs S-OCHz ~~ R ~S~ -OCH~~R1L O-OCHZ-"~~ R N ~H3
-OCHz ; ~-~~~ - a]g ~, S OCH~IRL N~, O_OCH~~R~- N~ N ~H3

-OCH2- C=CR

[T G A 5

\,r,—-yx Y Ny
N R R
iy
— X
\(?N , \(N{N , Or \k

|
R' R'

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

It is more preferred that the compounds of the present invention include those
10 of formula 1 wherein R is hydrogen, (C; - C3) alkyl, -CN, -OR’, -SR', -CF3 -OCFj3,
Cl, F, NHp, NH(C; - Cy)alkyl, -N(R)YCO(Cy - Cg)alkyl, -N([R)(R'), NO,, -CONHj,
-SOyNH;, -SO;N(R)H(R"), or -N(R)COCH,0-(C; - Cz)alkyl, wherein R' is (C; - Cjq)
alkyl or hydrogen;
R4 is (Cy - Cg) alkyl-O- containing one triple bond,
15



wherein R' is hydrogen , -CH20H , (Cl-C6)alkyl , (d-0C6)alkyl -0 CH2-,

(C1-Ce)allcyl-S-CH2- , (Cl-C6)al kyl -NHCHZ- , L(~~-~3) kYIéz hﬁg%w
(C-Co6)cycloallryl-OCH2-, ~(Cl1-C3)al kYl ~r N (CH2) 2- aNHCH2- 223)
~~1~2- N (WdoA4BN CH3)CH2 R R _CH _O/ . [ ~, [/ 2 _ ~~ PCT-/!QSGQ/O@O—la G R1

and R2 are each, independently hydrogen or CHS3; R3 is (Cl - C3) ~kYICO
(C1 - C3)~kYI-CO . (Cl-C7)cYcloal kyCO ~ (C1-C3)~kYl -O(CH2),n -CO Ar
(CH2) nC0-, HO (CH2) nC0-, Heteroaryl (CH2)nlQ- -CO WD 001 44730 -14 wher ei n

Aryl is | ~~and R Heteroaryl is 5 J X~~>>NO>>~~, OS R 2 4 JUN
2003 PCT/ US00/ 01991 ~ff I\-rp- ~, , - /'—I" \N , or FIKONNR R
wherein X i s hyRHdh ! G8h, C@CH Ry -'&ﬂd \ glF\’ are as
defi ned above; and mﬂe utiecally a%t e sabts therzgf. 0,
Additionally highly preferred conpounds oS the present inveiMNion include
t hose of forrrulalv\,hereln R i s hydrogen, - C3) al kyl, -OR, -SR,
-CFg) -OCFg, O, Hd ~- Cg)al -N(R)CO(CI - Cg)a kyI)
-N(R ) (R), NOEQ- /—SGBNHz,Ocﬁoz R’ dl)\ or N(R’) a -
Cg)al kyI wherein R - G3) al 5gen,o.t51 s;—@E 2- C -
CR' i > 4 JUN 20030 00/ 44730 P /01991 115 V\:hIQKEI R i's
hydrogen , -CH20H , (C~ Co6) al kyl (Cl- aI kyl - O CH2-,

~kYI 1 2-N- (~H2) Z- aN ~~ R -CHZ-O CHZ- ~ ~~

(O - CB) al kyl - S- CH2-,  (C=-CB) al kyI NH- CH2- (Q"ICS)a| kYl | r NCHD-

(Cr Cs) cYcl oal ky.eB, Yl 2. aNHCHZ- . ~( Cl- C3)

S - -..I

R ~ — Y \0 > -0-CH;-C=C-R"
<‘:H3

wherein R"  is hydrogen , -CH,OH , (C1-Cg)alkyl , (C,-Cg)alkyl-O-CH,-,
(Ci-Cgalkyl-S-CHy-,  (C;-Cgalkyl-NH-CH,-, [(C;-C3)alkyl],-NCH,-,

(C1-Cg)cycloalkyl-O-CH,-,  [(Cy-C3)alkyl],-N-(CHy), JNHCH,- ,
0
[(C-Cy) alkyll,-N-(CHp), yN(CH;)CH,- ,  -CH-0-¢ ) »

R; and R, are each, independently hydrogen or CHj;
Rj is (Cy - C3)alkylCO- , (C; - C3)alkyl-O-(CHp)CO- , ArylCO-
wherein

5 m=1to3;n=0to03;

Arylis



G Rl and R2 are
rl-~ CO "o0J ~' \

each,

~co_ M CCs ~~~Mco- ,

N ~, CO

I ndependent|ly hydrogen or CH3; R3 is Y ~I
'>WMY ~~"

~ CO.

\ coL MY
or

i cod wherein nmelto3;n=¢o03; L is hydrogen, (O - Cg)al kyI2,4-~@N, Wrr

~s~ .,
)

-SR, -CRgooo/dedw) G, F, NH2, -NH-(CQ ' Cg)al kyl, -N(R pepisbono1osig) al kyl ,
N(R)(R), -NO2, -CONH2, -S02NH2, 10 -S02N(R )(R ), -N(R )COCH20-(Cl -
C3) al kyl, Y~~-,yCONHor Y~~CONH O ' r 2 4 JUN 2D1 00/ 44730
PCT/ US00/ 01991 -16 Mis Y NJ < ~~N~HN\ N O N~-NOR ~~~Y <" 7 ~
~>>NNN\nR~N, ~OCO~, / " NtBoc - ~ N
Heteroaryl is
N K NCK
2= ks) N T
N X 0]
P I,'""N r'-—N
5 Ty . N
I}I o)
R' X
— > N
\ N : \Q AN or \Q X
O I;I III
R' R

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

defined above; and pharmaceutically acceptable salts thereof.

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

of formula 1 wherein R is hydrogen, (C1-C3) alkyl, -CN, -OR, -SR, -CF3, OCFj3, C1,

10

F, NH;, NH(C;-Cjy)alkyl, -N(R")CO(C;-Czlalkyl, -N(R")(R'), NOz, -CONHj,

-SOsNH;, -SO; NH,, SO;NR')(R’) or -N(R’) COCH,0-(C; - C3) alkyl, wherein R’

is (Cq - C3)alkyl or hydrogen; R, is (C}-Cg) alkyl-O- containing one triple bond



~N , or N(R)(R ) where R is as defined above; Wis O S, NH or N(CL -
Cg)al kyl; S Y is hydrogen, F, d, CFg or OCHg; and X ié&]@l ogen, hydrogen)
(CL - Cg)alkyl, Ci1- C)alkyl) or -CHzZOH, and pharnace NN cceptabl e
sal ts t hgbeghsraficcordingly this invention provides a preorasod/onpreparing
conmpounds of formula 1, as defined above, which conprises one of the
followng: 10 a) reacting a conpound of formula Il: ~2S ~/ RA ANR- R2 N
JRs\ R(IN) 2 4 JUN 2f 03 WO 00/ 4473012PCT/ USO0/ 01991 _17_ wherein R, R,
R~, R) and R are defined above, and A is COON or a reactive derivative
thereof, with a conpgamdyof fornula II OH (Ill) 5 to/pi a

cor r espondi ng-Q@-6tp of\fT’: Bt nul-a-CH { r Ing -8-Gkl e £ &1 racenate)

of optically active \so s of a conp forpula | ts i sprat,e one
enanti oner or diastere r substantiallysfree of the othernNenanti onmer or
di astereoners; c) acidifying a basic conpound of fornmula | ath a

phar maceutically 10 ;H taglae acid ive a pharnaceutica 3y accept abl e
salt. Wthre@ﬂﬂsz—(-f-pr a). ipactl\ oo, can be carrj ut by
processes known in % ap e.g.)%sﬁlle ctiHleh tr@_cq.p:-i-q%chl tr8 to form
a reactive derivativesgéfore feaction™ t# the hydroxylam ne. } S5 Wth
regard to process b) standard separati o techni ques may bé gsed to isolate
particul ar enantioneric or diastereoneric forns. For exanple a racemc

m xture may be_epnv. t ed\ a mxtyre tigally active diastereoi soners
by reaction with mgyl?fcel}ﬁntl‘ ] Ig a*{"elgbl ving agent' (for exanple by
di astereoneric salt 20 #Ormatfon or f N;rat,i}on of. a goralept=hery). The
resulting m xture of O(Bti cally active di®stereoi soners ﬁay be separated by
standard techniques (e.g. crystallisati oGHgr chromat ography) and i ndivi dual
optically active diastereoisoners then treated to renove the "resol ving
agent' therehy, r SiJ ing%leoﬁn 1(9???,5,1& h RYPO. _of the

i nvention. Ch%?eéghc rolﬁgy{l)%ggf)ﬁy asi n’g(@é Shi ral’ g%l‘p%@?t ellél}gznt or 25 ion

pai ri ng agent ICP@ alRY1SRCPE- ,use@%]té@f)?gmgQ%Q?m' Ehduey I INGRy-es directly.

The conmpounds of Tormula I' may e formof a salt of a

phar maceutical |y acc able acid A 0G O3 gani c aci d by
treatment witH @95@5?@@3950 %"degg%%gﬁkgkgigﬁ%mgg%’of t he

i nt ernedi ate conmpounds for the preparation of deriv& ives of fornmula 1 are
those wher ei nf4-d.JalliBNACEHLJ,NRYCHBCHYe | advaoly gﬁ@y,prepared accordi ng
to the iIIustr[dgseci’;Reactign éczﬁgrrrel;m IIgsgt er deri%atl of formul ae 8, 14,

15, 20, 22, 23, 24, 25) 29 and 30 wherein R4 is OCH3 areyused to prepare

derivatives 35 ufe gi Ris \ﬁrggclg%l of O group). As
illustrated in Schenm WO 08572 27 z 4 JUN PCT/ US00/ 01991
derivatives 40 with a phenolic OH group are reacted under standard organic

synthetic comgi 4dda0sark @adhORMEFendélly hlitoBBl &t@HA Nto the R4 substituents (as
previ ously defined). Variations inthese schenes nay be nmade to inprove

productivity gM t A0 eMel Y t ¢ _Natg e t he
product, by E’%*“afﬁgef hacf‘?%ﬁleégengQgﬁf‘ggg" E’géé‘ﬁ‘ ?ﬁgg%)’% 1n(ga(ei]ncgp1e art.
For exanpl e,@h(eyg@t@é_gpg ups may be bl ocked with suitable blocking noieties
which may th -8 cked under standard conditions (for instance,

hydr oxy ggou%e})&y be protected with trinmethylsilyl or
t-butyl-dinmethylsilyl noieties which are then renoved in a |ater reaction
step). | n addnti r8; dd0asd;skilled in the art will recognize that catalylic
hydr ogenati on conditions are inappropiate for 10 preparing internedi ates
with an R4 mf?ré"cv containing a triple bond; the R4 noiety is then
introduced into internedgtates not requiring a reduction step.



I n general, the conmpounds of Fornmula 1 are synthesized froman al kyl ester
(such as nmethyl, ethyl, t-butyl and the |ike) of serine, {/hrﬁmn?@ ) or

3, 3-di et hyl - 3hydr oxypr opi oni ¢ aci ds. One reaction pat hwa

Reacti onwgaeamsol . It is | S noted that nethyl esters arrcTsUssomion aII of
t he Reaction Schenes, however, it is to be understood that the use of

nmet hyl esters is for purposes of illustration only, and other suitable
al kyl esters. benzyl esters and the likel3may sinmlarly be used. In Reaction
Scheme |, serine, threonine, beta-hydroxyvaline and related derivatives are

converted to the eorfurdsspomi'rmq;rdfbr('eﬁ- smbedintent efl-the presants idveotion jnchilles

derivatives 3 and | at ed SUi | e, substituted or unsubstituted

2. ~nit robenzﬁPmB‘?‘Hﬁts&%’éesB?te‘éWh %‘?’8@%’%&'5? ¥l ori des to provide the
correspondi ng fgrsém@edjﬁbm\r@mo\g@ﬁ &, clj{;emdﬂt Lom, qm:leSRcogp ntional reducing
conditions, such as catal %Q—lc hydr generatl on (W|th Pdl or chem cal

reduction (e-9CFa.\ilth NHg 1, MERICOECi nCalalkyd -HER YRk Nees 6.
i f [ d
Ayl sul gnyrtéSR‘Pké %&WQ@ﬁW@?rdéé RYEOCR0L ) - T ypdam P o)

sul fonyl chl ¢€{ €€s), aJkgdtoehpdmgdrsul f onyl chI orides and the like, in the
presence of trial kylam nes or pyridene, provides the dehydroal ani ne
derivatives R4iRGeCohlsykOe containing qne 1riplpbend odi azepi ne conpounds 9 is
carried out by reaction with a mld base such as sodi um or potassium

bi carbonate in an al cohol solvent such as nethanol or ethanol. 30 Standard

condi ti ons which inv ydroI ysi s of est er (NaO—|), 4 chloride
formation andc;-g Rre oa)xd; lam Rfe then
used to convert t ster derl,vatlves to he h droxam acipls 9. Ester
derivatives 8 (V\here ester function at- butyI est ey are’converted

to the acid with trifluoroacetic acid under standard condi ?Flll_gns. 35 As
illustrated in ReactNau)—)fcheme 2, derl vatl ves 10, which contdi n a bl ocked
hydr oxyl gr oum-(m 2-am no ben | cohol
derivatives | 730 gz Z/ﬁJN 20053 Pd@u)k 91 by
application of the nobu °r eactl o] OKB»VG i nt er me es 1 Reductl on
of the 2-nitro group and renoval of theOhydroxy bl ocking g{ p with
derivatives 12, where the R4 group is a protected am no noi ty W th

si mul t aneous 6eéhoc ng\ f ﬁfhe am Wdr oxyl functions, gives

i nternedi ate conp he iGr R may t hen be reacted wth

benzyl oxycar bonyl ’I\pr e to gi ve tH‘é\ ed ring é]% azepl nes
14. Reaction of the défivatives 14 withMcyl chlori I? oyI I ori des,

het er oaroyl chl orides, al kysul fonyl chl quges aryl sul.f onyl chI ori des and
het er oar yl sul f onyl chI orides and the like affords the internediates 15. 0O

05 Croar O Sodesin RE, s hirober”, FOHE HERERaR © L DN, z-é éozz“? i
---- CH30 C 6@ NO 2 ~—
Ar ( CH2~S02C1 héL e‘ﬁ) o§1y5|~ k sé@é%@ﬁ%%r%&f A|3t EH“ cﬁz so 2C1 ~ SO
2' R4 CHOCAL 1S02C R c~ COR~R2R30
50 2 |m| | rﬁ%f}r@ @{QH:GA ][@ é&’ H%] W%%‘“ﬁﬁﬁ%ﬂ a )"3 70
1~102~R4 HO-|N~ Rt~ ~ yR Rz ~, R3 9 wherein

[(C-C)alkyl, N-(CHy), NCHCHy- . -CHy0 ) »

Rj and Ry are each, independently hydrogen or CHj;

10

Rz is (Cj - C3) alkylCO- , (C - C3)alkyl-CO- , (C-Cy)cycloalkyCO- , (C1-Cz)alkyl

-0-(CH3)m -CO-, Ar (CH),CO-, HO-(CH3),,CO-, Heteroaryl(CH2)y, -CO-



2 4 JUN 2003 WO 00/ 44730 PCT/US00/ 01991 -20n=t03; nFl to3; R = R2 = (d

Cg) al kyl ;
CONHZ;

-N(R)(R), -N(R)COd - Cg)alkyl; (d 5 Cg)al Ry ;JuRg2083
Ar ( CH~-nCOVO 0844478¢ oar yl ( CH2} nC0-) Ar (CH2) ~S02-; Het er oar y IPCTHEPI/EIN- ;

R = Hydrogen; hal ogen; OCHg; NO2; NH2; CF3; NHCOCH3; NHCOCH20CHg;

Al kyl - O CH2) nC0-; Al kyl - O (CH2) a, S02-; AIkyICO Al ky1S02-;
Al kyl CONHCH2C0-; and cycl oal kyl (C3 - C? and R4 is as defined herein. O
50 2 ~ ~ ~ H+ CH30 C NH ' - R~+HOOR21§0102' ~Rd CH30C NHt Rs CH20H 2
10 R11 RS = -NO2 t-BocNHCH OCCONH O i02 ~ ~ R4 CHB OCNR HRz 13 R i
R?\ NH 2 SchetkereinRS=NO (1) H2 : Pd/ (2 R5 = t-Boc (1) H+ : TFR 5
=~CH2 0 CONH( )Ang% COCl p SO2~ R4 Il i or a CH30 N R7S02C1 ~CH 20 COCl 10
14 R6 LOCI ZClQSSP+DEADZOSO,,~~R4CHSO~CNR~ONH—~2
A 3
Heteroaryl is
5

10

15

[SEER YR &

SO S T 3

q % N
SN

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

Additionally highly preferred compounds of the present invention include
those of formula 1 wherein R is hydrogen, (C; - C3) alkyl, -CN, -OR’, -SR', -CF3,
-OCF;, Cl, F, NH,, NH(C; - Cyalkyl, -N(RCO(C; - Czlalkyl, -N(R)R"), NO,,
-CONHjy, -SO,;NH,, -SO,N(R)(R'), or -N(R)COCH,0-(C; - Cq)alkyl, wherein R' is
(C; - C3) alkyl or hydrogen;

Ry is -O-CH,- C=C-R"

E



12 ROSO 21l NCH30 CR | R\~ Rg 15 wherein WD 00/44730 -21 n=Qt 03;
nmel t 03; @B = phenyl; DEAD = diethyl azodi carboxylate; 2 4 JUN 2003

PGT/ US00/ 01991 5 R6 = Ar(CH~,; ; A kyl-; Heteroaryl (CH2)" ;2 kyN 20§ CH-n ;
Cycl oal kywQgr4473C~); R~ = Ar(CH~n ; Al kyl -; Heteroaryl ( Cr2¥mspoe/01991

Al kyl -O-(CH2)~ ; Rg = Ar(CH2)nCO-; Ar(CH-nS02-; Al kyl CO; Al kyl S02-;

Het eroaryl (CH-nCO-; Heteroaryl (CH2) nS02-; Al kyl -0 (CH2) nCO-;

Al kyl - O (CH2) ~502-. 10 1-substituted aryildethyl -2, 3, 4, 5-tetrahydro-1H

[ 1, 4] - benzodi azepi nes may be prepared in the manner illustrated in Reaction
Schenmes 3 and 4.whereilRBACtis bydrEgene reCH Ol hdCyrbllalklyl , (C,-Cg)alkyl-O-CH,-,

3- hydr oxy- 2-[ 4- net hoxybenzenesul fonyl ) - (2-am no- benzyl ) am no] - pr opi onates 6
are subj ected t dGiendkilPeCHbdey| abG:ee)alkyINBGH € ar bKéa-ICdEH‘}’H Ghd,

het er oar yl car boxal dehydes to provide internediates 17. Standard reaction 15
condi ti ons such ggg%@mp.ox@}qp,t ri(@REgallptioN(CHY, NKICH)-ef hyl

azodi car boxyl at e@? ) or triplenyl phosphine with either carbon

tetrachl oride or carbon tetrabrom de, results in the 'glahydroal ani ne"
derivatives 18 WHCCR3pkyIbMACHDpgNEEZ3EHt 0 t heCHAOA bepzodi azepi nes 20.
20 In an alternative route to the 3-hydroxam c acid dertvati ves 21 (Schene
4), Naroyl derivatives arg reduced wth_reduyci ng a s, guch as borane
or lithium alum nm}:@;d@ ) rqgﬁg_@_@gg_@ st e;@“\/m de functions.
The = ] ’ =

3(hydroxymet hyl )-1-(aryl methyl)-2, 3, 4, 5-tetrahydro- 1H[ 1, 4] benzodi azepi nes
23 are oxidized with standard reagents known to convert a hydroxynet hyl
group to a ZSRBQﬁd)Rgﬂeieqc@qﬁdt érmg@ﬁhﬁdrgg&mr@%g\lal 04 with catal yst Ru02
(e.g., see J. Oe. em, 46:5936 (1981); Synleétt) p. 143) (1996}).

Coupl ing the Bgifds (via the acid chlorides) to hydroxyl am ne then gives
products 21. Certain internediates as exenplified by formula 25 nay be
reduced with borade under nild itions to gi Ve kY i vati ves 25a in which
the amide carbopfll s sel ectively f dg d. Thesg\ I"Rf er nedi ates 25a are then
30 converted toSpyd 0@ ¢ aci d\ddr VdtPves’ vi 4l hydrofPsis of the ester to
the acid and cdidpFng the acid chiBride with hy yl am ne. WO 00/ 44730
-22 Schenme 3 SO 2~Ra CH30C N ~ AMHOR HO 2 H ~ C2HSOH 6 1 0 2~Ra CH30~ ~ N

(CH) PR6 53R}~/ . <i 2 H DEAD CH2Ar 18 q SO 2~I ""Ra CH30C
r‘lid-ﬁ \’CO- A\
Yoo 5CO- Y. :
) w CO-\ w
0 M
—CO- Y-E: Lco_
, OT ] 1
s F \S/
wherein

m=1to3;n=0to3;

L is hydrogen, (C; - C3)alky], -CN, -OR', -SR/, -CF3, -OCF3, C1, F, NH,,

-NH-(Cj - Cy)alkyl, -N(RYCO(C; - C3)alkyl, N(R)(R"), -NO,, -CONH,, -SO,NH,,
10 -SO;NR) R, -N(RYCOCH,0-(Cy - Cz)alkyl,



R\N/ ( R2 - ~H4r 20 whereinf 0 2~Ra CH30C N/ vR A R2 H CH2Ar 17
~(C6H5 )3P CC14 19 . 0 ~02~-Ra s HH N~ RR w~ R R 21 CHZAr Ar = /R0
~A~R9 AT R0 ~~RI~RI I 9RoOI , I~N)y/~r~/.. N9orJn-20"' ~J,
or RO S w&b@4473.and R 9 and R 1B are; Cl) Br) F) OCH , Optrwstiahbsd , ~ OCH
. 30q9qCOEt , CF3, OCF3 ~ NH 2 ~ -NHCOCH 3 , or Me2N-. 2 ~ JUN 2(-~3

PCT/ US00/ 01991 | O 2~Ra CHBOC NR R~ Ho RN 2 16 ~Ar NaCNBH 3 HOAc q t~0
a~-Ra CH30OC N R~- Hl ~R HO Ra CH2Ar W0O160! 44730 Scheme 4 SO 2( /rRa HOCH
BH3 Rt~/ ~/ RRN, 2 CH2ZAr' 23 O SO 2~Ra HO~- NH R / R ~N

Mis

0\ N
T OO
| Iy
N v Y
SRV
R | b
/\

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

W is O, S, NH or N(C; - Cy)alkyl;
5  Yishydrogen, F, Cl, CF3 or OCHs; and X' is halogen, hydrogen, (C; - Cg)alkyl, O-
(Cq - Cy)alkyl, or -CH,OH; and pharmaceutically acceptable salts thereof.

Accordingly this invention provides a process for preparing compounds of formula

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

10 a)

reacting a compound of formula II:



RZ CHZAr 21 -23 1 I | O2~Ra CH30OCY NRt J R!I-NR2 _.... o'~"Ar 22 0 SO 2

11/ RaeHJO) R~ ~R. N _ CHZAr 24 wherein ~Rto ~*~~ Ar = ~\ |, ~ I~ NRg
Rto O 2 4 JUN 2003 PCT/US00101991 Rto Iy RO " y ~ ~I~ Rto $4,JUN 2003, ~. N
~S~ |, ~~3 y . or R S and RO and Rto are hydrogen , G, OCH 3 ,
CEt | scn‘-’(%“",’“i”ocnﬂ "1 1| O2~Ra OGBOC N R~ | , R o ReTgS oo X q
COEt , CF3, OCF3 , or MezN-. SO 2~Ra CH 30 C ~J~ R2 "N ~ . R CH 2Rg 25a
wherein R8 = al kyl) arylal kyl, aryl oxyallyyl) heterocyclical kyl, or

al kyl oxyal kyl oxyal kyl . . Qther, preferred conpounds of the present

nVenti on ar ayRdnt W, (1. B3 ROAEERhE®RbohE, 49 G iRl car bony! )

group which may be prép I'n the manner shown I n Reaction Schene 5.
Reaction of tdesivatia tesof, atithahsompoundof bormplad8nzodi azepi nes 14 (without a
substituent at the 1-position) with carbonyl chloride derivatives in the
manner depicted in Reaction Scheme S, NEEOH S in intet~rnediates 25 wo
ooi aa~30 -24 2 4 JUN 2~3 PCT/ US00/ 01991 ﬁ@i ch are then converted to acid 26
and hydroxam c acids 27. The internedi atl 25 may al so be synt hesi zed by

reaction met hyl  2-1(2-am nobenzyl )= 4- hoxybenzenesul f onyl )
am noj - 3- ydrt8>5§/‘{v?r%%qr%%%?ngggézo\%ptoﬁxiéﬁ%"8%37i des to give "dehydroal ani ne"
derivatives 28. Astegnleiupouikiprei@sk ricomdle) aof oplichlis aative isomerssof5 ¢ampoosd can be

reacted with 4eagudeis ¥dlate/Sife dnlniiOr rdﬁd@&gébkx%g Hl%tﬁ,trzrlg{in%lyafr%e dr @elditel on to

t he double bond i.n internediate 28 to provid ere

2,3, 4, 5-t et r SHPEHINEE T H1BHErREMEIS b nes 25.

c) acidifying a basic compound of formula I with a pharmaceutically
10 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.

15
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

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

25 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.

30

Some of the intermediate compounds for the preparation of derivatives of
formula 1 are those wherein R4 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 to prepare derivatives

35 wherein Ry is OH (via cleavage of O-CH3z group). As illustrated in Scheme 8



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

aryl carbonyl, aryl-heteroaryl carbonyl, heteroaryl-heteroaryl carbonyl
derivatives 30 10 may be synt hesi zed by standard pal | adi ur@ & Uil d
coupl i ngvwaf odds@g0ar oyl or bromhet eroaroyl derivatives 29pgASoomipediopri ate
aryl st annanes, heteroaryl stannanes) aryl boronic acids, heteroaryl boronic
acids) aryl triflates, heteroaryl triflates and the |Iike, under known
conditions. For exanple, see Synthesis, -5&3-566 ( 1997); J.J. Ora. Cem)
62: 3405- 3406, (1997); Tetrahedron Lett., 36:5247-5250, (1995); 15
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understood that the use of methyl esters 1s 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 corresponding N-(4-substituted-benzenesulfonyl)
20  derivatives 3 and alkylated with suitable substituted or unsubstituted 2-nitrobenzyl
bromides or 2-nitrobenzyl chlorides to provide the corresponding nitro derivatives 5 .
Reduction under conventional reducing conditions, such as catalytic hydrogeneration
(with Pd/C) or chemical reduction (e.g., with SnCl, or FeCl3) results in amino
derivatives 6. Reaction of the N-(2-aminobenzyl) derivatives 6 with alkanoyl
25  chlorides, alkylsulfonyl chlorides, aroyl chlorides, heteroaroyl chlorides, aryl sulfonyl
chlorides, heteroarylsulfonyl chlorides and the like, in the presence of trialkylamines
or pyridene, provides the dehydroalanine derivatives 7. Ring closure to the
[1,4]benzodiazepine compounds 9 is carried out by reaction with a mild base such as
sodium or potassium bicarbonate in an alcohol solvent such as methanol or ethanol.
30 Standard conditions which involve hydrolysis of the ester (NaOH), acid chloride
formation and reaction of the acid chloride with hydroxylamine are then used to
convert the ester derivatives 8§ to the hydroxamic acids 9. Ester derivatives 8 (where
the ester function is a t-butyl ester) are converted to the acid with trifluoroacetic acid
under standard conditions.
35 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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WO 00/ 44730 -26 5 O Ar" 30 where Ar" 24~UN23 X L is

Y ~~CO eqwio/qleny Pd catalyst 6 SO2 V Ra O ~02~Ra CH30C -per@rdpbhoidoft N

RIR N R- 2 (
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W =

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 derivatives 14 with acyl chlorides, aroyl chlorides,
heteroaroyl chlorides, alkysulfonyl chlorides, arylsulfonyl chlorides and heteroaryl-
sulfonyl chlorides and the like affords the intermediates 15.
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Scheme 1

]
CH30C NH, ﬂ
:g‘x C'SO?-@' Rs —> CH30C NH
HO +
1 2 2 B :ERI
2
Nl

B

Heteroary(CH, ),COCl
Heteroaryl(CHZ)nSO 2Cl1

Alkyl-0-(CH»)SO ,Cl
AlkylSO,Cl

o

(0]
0]
"

g X
CH3OC 'Ll
R
A
R2 P =
Ry
8
() OH"

2) clcococl
y (® NHOH

O
+
0,
CH,Br
2
R —-
4
o -
CH30C N
HO:ER’ 7/~ 02
ZR/ \
5 —



Br YR |~r Avr - ~ ~, C"~| . ,orY~~'ONSOCHO|Ii02RaBr3
Pd(PPh3)4 or Pd(PPh3)2Cl2 H~ Ror R~ R2 HO ~Ar " 31 MY~ ~~ ~~j ~ y ( or
~~CNO, ~Csl <o MY NH . ~~ ~ CONH- ~ orY *O- CONHS ZM»JHNJOEBW' ~~ ~
' <<~/ Ywe60/44730 OYNY .N .N, ° N. or ~ ~: ~ NN ~ O | Rer¥semoipd1 F, Cl,
CFg, CH3, or OCH3; X is hal ogen, hydrogen, or (O - Cg)alkyl; Rand R are
as defined herein; R and R are as defined herein; and R4 is as defi ned
herein. CLy L or C WO 00l 44730 2 4 -20N 2003 PCT/ US00/ 01991 -27 The

internmedi ates 2,4,5,6-tetrahydro-1 H [ 1, 4]benzodi azepi nes 39 and 38 may be
prepared from=@ltpS;ne esters in the manner exenplified in Reaction Schene

7. In m=1to3;
R; =R, =(C; - Cg)alkyl; R = Hydrogen; halogen; OCHj3; NO,; NHj; CFj;
NHCOCHj3; NHCOCH,O0CHj3; CONHj; -N(R)(R"), -N(R)CO(C; - Cy)alkyl; (C; -

5  Cyalkyl
= Ar(CH,),CO-; Heteroaryl(CH,),CO-, Ar(CH,),SO,-; Heteroaryl(CH,),SO,-;
Alkyl-O-CH,),,CO-; Alkyl-O-(CH;),,SO,-; AlkylCO-; AlkylSO,-; AlkylCO-
NHCH,CO-; and cycloalkyl(C4 - C7)CO-; and
R, is as defined herein.
Scheme 2
as g
9 102 Re ut CH30C NH
CH50C NH f‘j"——*- .
+ [ Q—o % 1 X CH,OH
HO L‘ o 2 @’ 2
R, + x
3 10 R
11
Rs =-NO,
t-BocNH- ¢ P + DEAD
CH,OCONE-
0 ‘@' Ry R5 = NO I
CH,0 ol (1) H, ; Pd/ CH3O
Fonly 25
R5 = t-BocNH-
(l)H* ; TFA
CH OCONH
(1) Ht
K{CH20COC1
\6(:00 -@'
SO Ry
ﬁ SO 2@ || I'Q 2
CH30 R7S0, o CH3°CY
R
Ry R ]> R
R?\NH & RgCOCI Ry | &
= or Rg
10 14 R,SO,Cl 15

wherein



this synthetic route, N-(4-substituted-benzenesul fonyl) derivatives of
glycine ethyl ester) glycine t-butyl ester or glycine nethyl ester 33 are
alkylated with a substituted 5 (R) or unsubstituted (R=HZ £-JdNt3Wbenzyl
br om de waod4isodi et hyl f or mam de or 1 net hyl - 2- pyrr ol i dPEDWE00/09K he
presence of potassium carbonate to give internediates 34. Alternatively,
the esters of N-(4-substituted-benzenesul fonyl) glycines, such as the
methyl ester 33, are first reacted w t h-Xdodi um hydride in N,
N-di met hyl f or mam de or 1-nethyl -2-pyrrolidi none and the resulting anion
reacted withnsibetdtuted or 10 unsubstituted 2-nitrobenzyl bromides to
provi de conpgunglg, 34. Reaction of derivates 34 with

N, N- di et hyl mtl}%\' iene) anmoni um chl oride or the iodide salts under standard
reactlon coniTPHME5(e. g., as set forth in Fieser and Fieser, 10:160-161;

8:194 affordDEWIB~dwmmtiﬁaibbwmhyl (Manni ch type) conmpounds as

i nt er medi at e oI ' e" [j i ves,.37 or

di rect rlsﬁg gﬁosu@ﬂ{@’l‘ ggéy oﬁg%?of%ﬁw a2 &h e l'é (ﬁpf[q’]‘ y?i@éik&ﬁgﬁ &i)act i on.

Ri ng cl osur eRot A@Holuriddk g7 HeterorgyEHoh- eAH@HDa(lCé'IQ);Bﬂ for conversion to
hydr oxam c agj ¢'5Ar(\@-![j)5¢09%r(9ﬁ2)t 9@ 5 Q@RW L{ﬁ;ﬁﬁﬁo J; (}%ierBﬁl*ylhéﬂ?’@@‘ on of

36 to 39 inv ve h n r C sucC BF3 or
heating an a fé%?rgg%%l éﬂﬁﬁl ﬁe&sﬁ h(go P]\rfél??%ﬁ)n&sﬁl tion reaction.
WO 001 44730 O II CH30CCH2NH2 32 -28Schene 7 + O SO-Ra ~(/2 p 11
CH30CCH21$02- - ~Ra Gl &pkigs 2@'!35 ) R I CH30C
i H N- S02- =- Ra ( CH3) 21} g e@.ﬁ'ﬁ"ﬁﬁ = 3"‘”& S e E‘Z"W@%%ﬂé"z
JUN 2003 PCTPRBERAGE9D thymanserilusirgiegen Reactiy Sphempyy3 ayd24 R 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

15 conditions such as reactions with triphenylphosphine and diethyl azodicarboxylate

(DEAD) or triplenylphosphine with either carbon tetrachloride or carbon

tetrabromide, results in the “dehydroalanine” derivatives 18 which are then ring

closed to the [1,4]benzodiazepines 20.

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 functions. The 3-
(hydroxymethyl)- 1-(arylmethyl)-2,3,4,5-tetrahydro-1H-[ 1,4]benzodiazepines 23 are
oxidized with stardard reagents known to convert a hydroxymethyl group to a

25 carboxylic acid:reagents such as NalO4 with catalyst RuO7 (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

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



O CH30CCHz N-SO02~Ra CH NO2 34 O~ 02 ~\ Ra C-130 G -~ Il H~/~R 3~ 37 r
S02 ~ ~ Ra CH3oc ~ /R R3 38 WD 00144730 2 4 J a N 2003 PCT/ US00/ 01991 -29
The internedi ate carboxylic acids for conversion to the tgt,;g@,y [ 1,4]
benzodi az&p)daRa3p car boxylic acid, hydroxyam des may be sygrieabaee Vi a
different routes as shown in Schenmes 1-8. For the synthesis of sone of the
desired products 5 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 R4 group toward the end of
the synthetic sequence. Under these c8adhkeidons, internedi ate carboxyl ate
esters of fornula 41 or acids of fornmula 44 wherein the R4 substituent is

an OH group are prepared. lLakernmediates with R4 an 10 OH gFaup any be
prepared from deriyati ves «@)'1‘ the OH group i protsé \-@‘a Rsqa group

whi ch can be sel edfivelly Fhaled Derivi ativegy e WwheNeln R’ is an OCH,

noi ety are sui€Bifte~predmssors to t headmsor ed phepol i c ds 41 and 44

t hr ough cl eavage of e OX n get hyl hond ,As 1 n 8 the anion
of the phenolic G®7Q oﬂip e prepar Of situ ank,; tlYen yl at ed.
Sui tabl e bases are | 5 a4k ne met al Pbonat es, hydr s, al koxi des and
organi ¢ bases. Reactionwth an al kylating noiety represe €d by the

chl ori de, bronide) iodide ,Onesylate or an Otosylate di vBRCNBH3deri vatives
42 and 4S. The alkylation r ion may be carried out Wt K boxyl ate
esters such as 41 20 or 8O Rgarboxylic acids represented.hy fornula
44. Al ternativel y,ll t he pheno conmpounds 41 and 44 qray b orﬁ under

M t sunobe Reac‘?}il:(qp'ej))gd’l ToNs to af f@ldighe O al k |éf§d dgr? at#ves 42 and
4s. Standard M t sunoble, ReacyiohRconditians . whi ikt Scriked in the
following literaturé re‘féf , may beEABed in the c i ng yeag¢tions. 25
(a) J. Heterocyclic Chem @far349 (1997);(b) Tetrahedr LH @ 6439
(1996);(c) J. O g Chem 56) 7173 (¥991);(d) Tetrahedron Let H9 (1989; (e)
Synthesis 1-28 (1981 ). 18

formul a R, SCHZX wher ei n6X is a reactive | eaving group a‘uch as_a

g ek "
CH,0C N
i =
cl” R, und N 4
Q $0 5 R, < 19CHZA‘r
CH3oc\|}/ o §0 2®-R4
A ey
2 = R
J:HZAr R12 \l /__'
wherein R 21 CHZAr
o 10 Ry ~s Rio Ry
Ar=© /- \A/ A l"\ R I Rs | Ryo
@ ’l) r YN '[))/ , [.))/ J \'zj)/.or
Ry N R S ° S

\Z‘rﬁ\)/llm ; and R9 and R 10%re: Cl, Br, F, OCH3 , OEt, SCH 4 "COCH:,’.

COEt, CF3 ,OCF3 ,CNH2 » -NHCOCH3 , or Me;N-.



WD 001 44730 Schenme 8 ONO2 \ : / CHs CH30 ~ BBr / iRa -30 2 4 ,JUN 2c~~
PCT/ US00/ 01991 0 s02 \ / OHNCH30 R~ N/ iR.R2 Rs 41 R~ R R3 40 R sCH2X

1) OH2) BBr3 OTL 2\ / HHO/ y,R 44 (CsHs)sP Base er D-2R| YOK2@3 R-sCH2X
RL N R2 RaB0o/4fI0HZR-s R-sCH2 R CH R~ sCH20H Base (CBHs) FCiaisiondoh02 \ /
OCH2R,s CH30 R~ N/ iRi R3 42 (HR~N/ Rz R3 45 0Sz \ / OCH2R's N HO

R~N/ ~R/R2 ~ R3 43 R-sCH2X R~sCH20 = R4 (as herein before defined) X =
hal ogen, OIs, Ri sCH20H - RaH -23-

Scheme 4

302 302
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&HzAr—— 21
wherein R9 R Ry
,>( 10 l R R, 0
AI—O O | R/&I]l ,[Sj\)/ 9’ [I;}\){ | \Z'?)/R’or

,/"rg/ R,, ad Ry and Ry, are hydrogen,Cl, Br, F, OCH4 , OEt,
\.\ 3

| |
SCH3 , ‘COCH,, COEt, CF; , OCFj » or Me;N-

SO R
P 2@‘4 502

CH3OC N CH3OC
R2 I e, —
0~C= R, CH2
25 25a

wherein R = 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



Ovs The conpounds of the present invention which have a basic noiety may be
used in the formof salts derived from pharnmaceutically or physiologically
acceptable 5 acids. These salts include) but are not |im2éduNo2008alts with
i nor ganiwo&e#493 (such as hydrochloric acid, sulfuric acP€I/UsdD¥eIP¥ aci d,
phosphoric acid) or organic acids (such as acetic acid, oxalic acid,
succinic acid, and nmalefic acid). Other salts of conpounds WO 00/ 44730
-31 2 4 JUN 20Q8 PCT/ US00/ 01991 with anci di ¢ noi ety include those with

al kali metals or alkaline earth netals (such as sodium potassium calcium
and ragnesi uwhichrarothgaepevenad exsacid\Béand hgdrorasiericids @ffp Shedstesmediates 25 zed in

n .
phar maceut i Cflay SO 8! bynfibedd by NNCHERY ob SrARYIDSNEKaritinbbedd 098 @G,

phar meceut | ogll ﬁwﬁiaﬁ%ﬁe&%fw@ Sfiend CHHpoisishige gve

adm ni st er ed“dehadroylaning” tdesvdtivesn28f  tAsbipedvigusiya pesotibed, wils plmsss bhch powder s,
granul es, 5 SURBAP: g%lﬁ be ?é‘a[:féﬂ%vxfﬁrthgsle'déh&ﬁrve?%rﬁp&ar!idcgyﬁl?éu?e {4 1HZP 5@18&1

sterile injectabl & solution or suspension
creans, | oti inide deptle kot in m@fraedlgtg 285 Broyider ﬁh&é’éﬂ@mbﬁﬁd éésﬂsﬁréﬁltltahmfg- may
contain frompeqoMy dikzépin @lzgut 100 ng of active ingredient in conbination

with the carrier. The, ffec e qf the res nt .c s utilized to
treat a specific c&?dl sbrﬁte 68]‘21 S geou a{y}g@r%tj g‘ﬁ‘le%ﬂarydonpound
errpljo%/ed }) ha’ytmdn@nyﬂf ary- laaa:lam)azryls;a.nbemyloﬂwmmzzhr)taé lhmtegqapydczabm)& edaew;IrgeSOSO t he
conditio ehﬁ i e

Y xze geyl%darcfis rﬁar e gmaﬁa}l?’?erc@gﬁﬁﬁ é) of cr)glg Bglf 8,{about

obt ai ned whe r nt .c

0.001 to 100 Hg‘ﬁlégoaé?y BVMWéf éﬁt""%%@%ﬂ apbjannanegeh %Wﬁﬁ Ay, t he
present i nveatylbmromaycide mmmanylwmnﬁ:ohcaﬁ aryattifldtesa hewedarylasiflages iafd nigvenous,
i nt | f f
reparing. ¢ airiBadd oy opd, Pbr Blaplr 62 suaied’ S35k diof ol |
phosphate, nfbeBer & 051348 ceﬂ%?bsé&@ﬂ&@%e_léﬁﬂd k3&5247-5250qui (9% ner s

usteful fpilf pHe@afcyag agmmsowmrrset edrog tess?u1$@mzov1m) - HEGdr e‘éte“|he
vt or - POLY kiAo ey, GhiC eydaha O, SRR itk Satlesd %4@@ h the

prepar ati on Hmmm@ém -2¢H, (%ﬁp@dtlmh_dm&_aLséﬂQﬁMlﬂcdlﬂa@d such as

flavoring agents, pgQlgp 1mggwﬁﬁe§ﬂa§ mﬁﬁﬁr&@aﬁysvse%rﬁ%laﬂédewslﬁ% aryhe

conpounds of . the I nv tlon re tested for bjological act V|ty 30
accor di ng toh"ttﬁé?a‘g'i) ‘ﬁbﬁ“’rf@”ﬁfg"é%rﬂw irboxylipyepipy AlRrivivess e@rﬁmdz

PCT/ USO02®1901&sd derifatives Cmivemdﬁasearbs:s)éyc adik imtemeediates. bdhe diciuis ardneheml eavage
of the thiop &&a“&%%&&tﬁ&d ted 2
((Ac-Pro-Leu zg mer capt o- X w i¢ arger?ﬁcaenOWV'Sl eT_ters © [%Z)Obenz é?:)l e from
Bachem Bi os c?‘@’ﬁ gie ﬂ%?n%q’?ésuéfﬁﬁlﬂhaémé‘éﬂ' ez Epropighainas iHyst fF¥TVER{GR
product whi cbf deeigatiwes 6 to intermediates 31.
The following references describe procedures for the synthesis of methyl 3-
25  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).



5 colorinetrically with DINB ((5,5" -dithio-bis(2-nitro-benzoic acid)). This
assay is disclosed in V\ei ngarten et al., "Spectrophotonetric Assay for
Vertebrate Col | egenase”, Anal. Biochem, 147:437-440) (198%3)JuNheg3enzymne
activit Yyd sodyeasur ed by the rate of the col or increase.pdmestbiopepti de
substrate was nade up fresh as a 20 nM stock in 100% 10 DMSO and t he DTNB
was di ssolved in 100% DMSO as a 100 mM stock and stored in the dark at room
tenperature. The substrate and the DINB2f#ere diluted together to 1 nMw th
substrate buffer (50 nM HEPES, pH 7.5) 5 nmM Cad 2) before use. The stock of
human neutrophil gel ati nase B was dil utSstleme$h assay buffer (50 mM HEPES,
pH 7.5, 5 nM Cad 2, O. 02% ‘to a final concentration of \> NM 15 The
tl=-‘

assay buffer, enzy rRate (500 pM final c nceﬁ@Q ¢’
vehi cl e or |nh|b|to werl to a 96 well plag reacti on vol une
of 200al) and t feH in color wag goetore §p op ot o rically
for 5 m nutes at 40311 lRate read®r. The |ncre o was
plotted and the sl op o\fN ne was—CarTUAed. 20 heNs represents
the reaction rate. Thé IHne ty of Et4ld argquyeidingn rat e l;‘Fonfirrred (r2
>0. 85) and the nmean (x igem) of the control rate was c@l cul ated and
conpar ed for t| stical sfgnificance (p 5) with drug2¥reated rates

usi ng Dunnett’ %1‘ PPl e okt test. CHggponse rql ati onshi ps were
generated using nultiple d s of drug and 150 val ues w tjh &9% Cl were
estimated using linear re re @) £ | PRED, 5 )= In Vitrlo Col | agenase
Assay This assay was based the cl eavageN® peptr de sybstrate

((Dnp- Pro-Chad y- Cys( Mg) S( NMWR) - avai |l abl e |from Pepti de
International, Inc.) 30 I‘hy IIa ghase rel ’91 Hp)e 1 uorlescent Nwva gr oup
whi ch was quantrtated on t fluorometer as di S8 osed in Bickett et al., "A
H gh Throughput Fl uorogeni KX @t e for[¢H§1(@hlgsilt]iN(cng) -CoMl agenase (MVP-1)
and Cel ati nase (MWP-9)", Anpah. BI ochem, 2 (1593) Dnp quenches
the NMa fl uorescence i neRo —substrm@ ﬁ%say was run in HCBC
assay buffer (50 nM HEPES) 0 5 mM 35 Ca 2%Brij) 0.5%
Cysteine), with human recgfoi nt fi brobl agi#a @glluh-agenase (truncat ed,

mv=18, 828, framy\b%kl Ayer ste\Resear ch, Radnor) PA) . The #P

001 44730 -33 2 ~ ,J g@q RSO0/ 01991 was’ di ssol Vg B and
storedfrozen in 1#M Ta Collagenase was st(brcefd en in buffer in
25 pM al i quot HO i ng the assay) the substratle } Rved in
HCBC buffer to a |I?1 coc Ration ofe—10—pM-and col | e“®do a final
concentration of 5 g NFle €@npounds being exani ned w&ee idi ved in

met hanol , 5 DVBSO, or Iﬁc. he met hanol and DMSO were @{#0Bed in HCBC to <
1.0% The conpounds @ere Radded to a 96 wel | plate contal ni Bg enzyne and the
reacti on was started by27%t he addition of substrate. The reaction was read

(excitation 340 nm em ssioge=444 nm) for 10 mn. a he increase in
fl uorescence overptinme se o/ Rgd as a linear BOp 4Sl ope of the 10
line was cal cehaé d repteSer¥ng the reactrrrtgn rate. e linearity of the

reacti on rate Was (r2 >0 85) CH’{g{ECﬂ:%fn
rate was cal cul ated |a gg col # |sﬁ

Wi th drug-treatego nnet®' Itrpl afi son test.
Dose-response rel ati dnshi%ps re generated using ultTpl e doses of drug and
| C50 values with 95% Cl were esti ﬂ%mNusrng | i ogar Regression. 15
Procedure for Measurifig. TACE Inhibition In a 96-we28 black microtiter

pl ate, each well received a solut|jon conposed of || ONpHCOJACE (avail abl e
from I nmunex) at a final concentration of 1 ug/nL,708kQHTris buffer, have
a pH of 7.4 and containing 10% gl ycerol (final co Q&i} on 10 20 n“@ and
10 pL, of test conpound solution |{n DVBO (frnﬁl cBned f*on 1 i.~M DMBO
concentration <1 % . The plates

tenperature. The reaction was ini
peptidyl substrate (final concent
a shaker for 5 sec. The reaction
nm for 10 mn, and 25 the increa
as a linear line. The slope of th
the reaction rate. The linearity
>0.85). The nean (xsem of the co
statistical significance (p<0.05)
mul tiple conparison test. Dose-re
using multiple doses of drug and
using linear regression. Sone res
experinmental test procedures are

”~ A= 1. 1 a N B le~E_am 1 P~ n

sen% of the control
ilcance (p <0.0S)

re incubsate m nutes at room

i ated by dq{r\ﬁon akfl uor escent

ation 100 ~ wi t h shaki ng on
s read (eXChﬁLe 40 nm emi ssion 420
e in fluoresc rover time was plotted
line was cal Q%éd and this represents
f the reaction rate was confirned (r2
trol rate was cal cul ated and conpared for
Wi th drug-treated rates using Dunnett's
ponse rel ationshi ps were generated 30
C50 values with 95 % Cl were estimated
|ts obtained follow ng these standard
resent ed in Table 1. 35 wo oo0i aa~so

N T P - —




of RB Example RR~ RZ R4 -COCH3 1 HHH -OCH2C=CCH3 -C ~ ~ 2 HHH

-OCHzC=CCH3 S -C/ ~ 3 HHH-OCHzC=CCH3 57 HH H -OCH2C=CCH3 -CO~ 58 HH H
- OCHZC=CCH3 2 ~, , JUN 2d03 PCT/ US00/ 01991 | CSO (~M MP- 12MVEUY 2083P- 13 TACE
835 228 w0 0ba47360 24 8 38 165 36 10 59 125 2 7 33 841 3PCAAWshQoSene

I nt ermedi at e conpounds for the synthesis of derivatives of fornmula 1 are S
presented in Table 2 (Reference Exanples 10, 11, 41, 43-90, 92-97, 99, 100,
162, 1G5, 176, 181) 182, 186, 188) 190) -26-WD 00/ 44730 -35 Table 2 ON 2 \ /
Ra CH30 R~ N/ iIRRZRBR3 S ~/ CH3 -S02CH3 -S QZC H 2 CHZCH 3 -SQz ~ /
OCH3 -COCH3 -CO / \ RR~R2HHHHHHHHHH§IF|H'1HI5IHH 2 ~ uuN 2003 PCT/ US00/ 01991 Ra

- OCH3 - OCH3 - OCH3 - OCH3 ~r JUN 20@3 VD 00/ 44730
PCT/ US00/ 01991 - 3§- 7 CHSH ~_CH3HRM QCH3_C / \
OCF38- O HH- OOk cqul& &r%H - OCHoN
RQJ\ W= B(OH)2 ’ SnMeS H Sn(n'butyl)3 ’
O Ar' O-Triflate; ZnCl ; or ZnBr;

_¢’j [\/1 }i\; OY\%{.

PA(PPhy), or Pd(PPhy),Cl, Ary 1 b
or
equivalent Pd catalyst

0 802®'R4 0 so 2@-&, ’\(‘
I
cm_,,oc\r CH30 \)
Ry, :23 Rl) - R Et3N
R2 2 cl

Ar" - 31 OJI\AI'" O’\ Ar"
M M
: 24 \/ ol Y\"_\\ g
Ar'= 5 Sy b
where H/J E\ J E ‘{S , OT 1\0%’
e 5 / Y~ R-CONH-
Lis QCONH [Sl/\r coNm- o RS :

= L ey N
Q—, Y Y T,
Y \/ (N4 (S/ (9)

KF.\N T\'LN.’N ' \Q’:,\N ,or\g\ ;
!

R b
Y isH, F, Cl1, CF;, CHj, or OCHg;
X is halogen, hydrogen, or (Cq - C3)alkyl;
R and R’ are as defined herein;

5 R, and R, are as defined herein; and

R4 is as defined herein.



CO/ \-Cp / \ OC2ZHSHHH-OCH3C1 ~\ HHOCHCH3 . -CO ~H3 --CH2 ~
HHH OCH3CH30- CO \ ~HHH OCH3OCH3- CO- CH2 N- CH3HHH- OCH3 WD 00/ 44730 R3 - CO-

N-CO _CO_ ~ ,N COCH20CH 3 -CO-C-2 ~/ -COCF3 CH3 -C2/4 BuNQ@B3 / ~ /
CO ~ /| wo@u@®se -CO ~/ C Cl -CO~ O-COCH 20- ~ ~ PdinsoblotdoH H H H H
HHHHZ2 4 JUN 2003 PCT/ US00/ 01991
7- Rt RRR4AHH OCH3HH- OCH3HH_OCH3H- OCH3HH OCH3HH_ OCH3 HH _OCH3 HH -OCH3 H H
OCH3 HH OCH3HH- OCH3HH- OCH3HH- OCH3HH_OCHRT-

The intermediates 2,4,5,6-tetrahydro-1H-[1,4]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 alkylated with a substituted

5 (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
10  unsubstituted 2-nitrobenzylbromides to provide compounds 34. Reaction of derivates
34 with N,N-dimethyl(methylene)ammonium chloride or the iodide salts under
standard reaction conditions (e.g., as set forth in Fieser and Fieser, 10:160-161; 8:194
affords the dimethylaminomethyl (Mannich type) compounds as intermediates for
elimination to the “dehydroalanine” derivatives 37 or direct ring closure of 36 to 39
15 via an elimination-addition reaction. Ring closure of compounds 37 provides
intermediates 38 for conversion to hydroxamic acids. Variations of the reactions
conditions for conversion of 36 to 39 involve heating in the presence of Lewis acids,

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



2 4 JUN 2003 WD 00l 44730 PCT/ US00/ 01991 -38The present invention will now

be illustrated with reference to the followng, non limti ng exag&@es.
Ref erence Exanple 1 5 (L) N-(Benzyl oxycarbonyl)-O benzyi sed fndN ¢0 ut yl
ester | myeodugabution of 25 g (0.076 nol) of PCT/US00/01991

N- (benzyl oxycar bonyl ) - O benzyl serine in 600 m of CH2Cl2 cooled to -6C in
an ice-salt bath was bubbled i sobutylene, while 4.1 m of concentrated

sul furic acid was added dropw se thereto28The nmi xture was stirred for 4
hours and worked up as described in Synthetic Commun., 26:2723 10 (1996) to
give 29.24 g of product as a yel | oScheme7 Ref erence Exanple 2 L-Seri ne,
t-butyl ester A mxture of 29.24 g (0.076 nol) of (LE

N- (benzyl oxycar bonyl ) - OL5 be S t-butyl ef
Exanpl e 1, 24.C:H3@C(QHZB&IZWD+)E§6 f or et e%@ g%l.ggﬁs&f Cﬁ"
pal I adi um on carbon in 600 nl of ne€Thanol was heated a3 65g4fgf 20 hours
and stirred at rooB2tenperature ovenight. The m xture was f red through
di at onaceous earth and the filter pad was washed with tphamol . "The
filtrate was conceptrated to give 12.18 g (99.6% of pgoadwel’ as 20
described in Synthgtic Commu 26: 2723 (1996). Reference Bfanple 3

N- (4- Met hoxybeﬁklg@éélwzﬂo&@i \L- &Rune, t-butyl esteé ( 3- hydr oxy- 2

(4- met hoxybenzenesul f ops) am nOypropi oni ¢ acid, tertfbutyl esteg 25 To a
solution of 12.18 g mol ) of L-¢Brine, tCHOCCHENTEO, @ Ry of
triethylamne in 160®ﬁ PC12 (cgoled—in an ice bathy was dtled, in
smal | portions, 16.1 0.0771 nol) ofPdMEnet hoxybenzen sﬁNbonyI chl ori de.
The mixture was stirred & OC for 0.5 hours and at ro@/enpérature

overni ght. The m xture™was washed with H20) 2N citric aé¥d) brine and dried
with Na2S04. The sol ve;t \/\/@3{239-'!\1{]@{592\(;&‘1 under vacuumto ve 25.34 g of
solid which was triturgted wi't h+ hexane. The solid was réérystallized from
120 M of toluene to give CHENEHAS- 7% of product as a white solid. The
filtrate was concentrated and the residue chromatographed o ilica gel

wi t h hexane- et hyl ﬁbetate (7: as eluent to give 2[?71 9sd @' R?,f white
solid. mp. 70C¥5§CC@P%—SB“@;Q%’\DGS: 35 Cal ¢’ C, %0. =1, 6.4, N, 4.2;
Found: C, 50.4; B 6.8B; 814. A 01 44730 - 39CHOGI UM 2003 PCTI US00/ 01991
Ref er ence Exal@hlsiNt-CH, H, I

3- Hydr oxy- 2-[ (4- met hoxyben sul fonyl ) - (Z-M trobenzyl ) N )g{opi oni c
acid, tent-butyl esterng, 16 g ( 18.6 nmol ) of A\

3- hydr oxy- 2- (4- met hoxybenzeweSug f onyl ami no) propi onic acid tert-butyl ester
in 50 rnl of N, _N-di met}8yl formani de, cooled in an ice bagh, was added 0.781
g (19.5 mml) of sodi un|\ hydride. After gas evolution ceased, a solution of
4.02 g (18.6 mmol ) of Qnitrobenzyl bromde in 18 m of NgNdi net hyl f or mram de
was added dropw se. The m xture was stirred under nitrog!n at 10 room
tenperature for 4 hours and 1.0 g of 2-nitrobenzyl brom de was added. The

m xture was stirred at roo nperature overni ght @andgg Lyent renoved
under vacuum The r id&@z@r}u uted with water and pxt ed*wi th cHd 2.
The organic ext r@aggﬁvashs d with H20, brineCHQ¥ 1§ with Na2S04. The
solvent was renoved td gi we 1R 2 g of solid which S C ogr aphed on

silica gel wth 15 he 3yl acetate (1:1) as elu | owed by
hexane-et hyl acetate (3H: as eluent. The fractionsRgontaining product
wer e conbi ned and the sg| vent was then renoved to gave_ 7.7 g (89% of
solid. A sanple froma mmol run gave a gum Anal. f B C21H26N208S:
Calc'd: C54.1; H5.6; N 6.0; 20 Found: C 54.0; H/5.7; N 6.0. Reference
Exanple 5

2-[ (2- Ami nobenzyl ) - (4- met hoxybenzenesul f onyl ) am no] - 3- hydr oxypr opi oni ¢
acid, tert-butyl ester 25 A mixture of 0.60 g (1.28 mmol) of

3- hydr oxy- 2-[ (4- met hoxybenzenesul f onyl ) - (2- ni trobenzyl ) am no] propionic
acid, ter -butyl ester and 1.45 g (6.45 mmol) of Snd 22H20 in 20 m of

met hanol was heated in an oil bath at 90C for 2 hours. The sol vent was
removed under vacuum and et hyl acetate added to the residue. The m xture
was neutralized with saturated sodi um bi carbonate solution and 30 filtered
t hrough di at omaceous earth. The ethyl acetate | ayer was separated and
washed with H20) brine and dried with Na2S04. The sol vent was renoved under
vacuumto give 0.30 g (53% of a gum Anal. for C21H28N206S:



Calc'd: C, 57.8; H 6.5 N6.4, Found: C, 57.8; H 7.0; N 6.2. 35 WO

00/ 44730 -40 Reference Exanple 6 2 4 JuN 2003 PCT/ USOO/01991

2- [ (2- Ami nobenzyl) - (Mret hoxybenzenesul f onyl ) am no] - 3hydr o %p%‘ﬂ)l@@l c acid A
solutionvwh o4 g ( 1.72 mol ) of 2-[(2-am nobenzyl) - (4poetBanganzenes
sul fonyl ) am no] - 3- hydr oxypropi oni ¢ acid, tert-butyl ester and 6 nl of
trifluoroacetic acid in 6 ml of CH2C12 was stirred at roomtenperature for
3 hours and then concentrated to dryness2®mnder vacuum To the residue was
added H20, CH2C 2 and 1N NaOH until the aqueous |ayer reached pH 8. The
aqueous | ayer was then separ at ed aci dified with 2 N_ citri c acid and

extracted with et hyl et at.e t rac 0 was vvash ith H2 rine and
G e Napsos. he Ui iSRG FaRetAl ARt o SRRRED ) Uk Bl akoy of
a solid. Analpenk®iaZepiftBPI2sxPlic @ﬁh%ﬁﬂroﬁmﬁ&shaﬁ‘b@sﬁxthd&z@d Avia Figtgsreat C
53.0; H,5.3; N6.9. 15 Reference Exanp

2-{(2- [ 3- ( Tr i PGS Ab FRAYH ISR EEPS Y Fmﬁb%wﬂ}es(s@f some of the desired products

et g%b(erszenas%mxlﬂ QML AN AGHYS b Abfefled LS oty SaRhes. At tdh& ©f

2- [g 2- am nobl:mmjzbré pm(&ﬂgﬂ%ﬁb&aﬁng@n}as&mraﬂm&i}c t)g)lzn bum}i-d_%ﬁhednmyprqﬁenlneﬂbmm c I
aci tert-but t : trifluorongt enzoy
chl ori de and waucsftg%ﬁq &i°HR tgwgé ﬁ’F% %ﬁ-{% C SPAYGRES anﬁ ‘?%ot}f?

t enper at ure fghditiobs, atérBedidi caffokylateCest@s dpQufdla id1t 6r kEi8s apdomidl4 alt ed

w th CH2C12. The extract was washed with H20, 2 Ncitric acid, H20, 1 N
NaHCD3, bri newhsigindhe Be sulistientzis ap OH Broupsase \rparegh s Intermediates twithg iR, an0. 72 g
of solid.qglh 8 m of
ri ot hyl o neCBRrbih M brepRed Bl dftafiios inekdth HRTWH M Bbrdbied oy a

over ni ght andgroum edirhr cingdw setectivainaersovedddpenindatingsn 407 weheredrs Rel iseam@€CH,

extracted with | t he ex W H20 d

R T T L %@%’ﬁﬂ%@%‘%‘f%ﬁb%‘%@%"g f%)&&%t as a
sol i d. From acledvagd af tiieudxygar ruthylusindnass C blicwRirStighed hia anidni efathgel

w th hexane- eth I acetate to 8bve a solid dD 6530 72C. Anal . for
C29H29F3N20( PheaglicOF: greyp mupyche piepargd insii and e, alkylated. s§uitable pasesrarey 4 4.,
t WD 00{s447 4 0 r e

- (4 Vet hixy bR Tl e B e Rl o L A Al BB an
0 1H [ 1, 4] benalkylitingepointy- rsprcmtnd)bylthefoamuuR;C&i,K\bmrgm Xeistageacivereavinge of
0.55 ¢ (0 932_mmol 10 or, } he

benzoyl ] - (4- net I!Pofg e]élszenesu @P]()dre‘mor% ngm‘:eE iyté %C%)W{Ogﬁ?@bﬁ?% thgster
and 0.102 ¢ (de.rﬂé.uvmﬂlz)and)ﬁSNaHmB in 4 m of nethanol was stirred at room
t enperature overni hga)@ad t he sol vent, renpved. The r.esidue was eﬁtr ted

with CH2C12 and th afiqn reaclion may; e camsg oyl with carhpxyigle esieTs fuch a Rl soa.

The sol vert v@swiile HRMREbdx9li@ hdils pbeberledby Sethiuth 44 hal@alativelate phenohc
chr omat ographed on 10 thick layer silica gel plates with hexane-ethy

acetate ( 1: 160}ﬂp9§ncéscﬂ1v@4t44tleasgbwaeeeencber Mltsanwhegl?eﬁacw sitiogs F(Uaff(?ﬁjp
57-60C. A I 9

2'sa. 8. Nng Ohégp &&gﬂté% E%N%g?ee'én% gﬁ.p | %Ealgcﬁm@ Mithumots Réhdiod : coh@itiBAS,

4- (4- Met hoxy behizienesudéseriyed -l ife3 follawing) ditesaretehieftremces y mpy De3yséd Sat her ahydr

o 1H[1, 4] benzodf azepi ne- 3- carboxylic acid
coupling reactions.

ol

25
(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).



A mxture of 0.36 g (0.61 nmmol) of

- 4-(4-met hoxybenzenesul fonyl ) -1-(3trifl uoromet hyl benzoyl)-2, 3, 4, 5-tetrahydro
-1H[ 1, 4] benzodi azepi ne- 3-carboxylic 20 acid) tert-butyl th@rJUﬂnmgs m of
trifluorogsssdaracid in 3 mM of CH2CI2 was stirred at roopeiespRidiure for
3 hours. The m xture was concentrated to dryness under vacuum and the

resi due extracted with CH2A 2. The CH2Cl12 was washed with 1 N NaHC03 and

t he aqueous layer (pH 8) was acidified w-3¢% 2 N citric acid and extracted
with ethyl acetate. The extract was dried (Na2S04). The original CH2Cl2 25
extract was washed with 2 N citric &clethe 8420, brine and dried with Na2S04.
The CH2Cl2 extract and the ethyl acetate extract were conbi ned and the

sol vent renoved under vacuumto give 0.31 g of solid, mp. 105-110C. Anal.

for C25H21F3N206S: |%Od.@5.6 A H 4.0, N5 2 Found 5.1; H 3.7;
N, 5.0. 30 Reference I 0 Nb?h 0 $02‘@'0H
1-([1, 1' - Bi phenyljoZ- )-4- (@Ba;et hoxybenzen nyt) -2, 3, 4, 5tetrahyd
ro-1H[ 1, 4] benzodlgﬁ ' 34 arboxyl ate To a?ﬁ’&t%jé g5 g (3.8 mmol) of
met hyl 2-[(2-am nobdgzwl ) 35 R77 N /
net hoxybenzenesul f onyf Yani no] - 3- hydr oxypr opi onat e IangzU
triethylamne in 12 nj of CH2Cl1l2 chilled at 0C s added a sol ution of
1, 1' - bi phenyl ] -2-car bonyl WO 00/ 4a7 3FysCHX JUN 28003 PCTNS00/ 01991
chloride in 6 m of CHC;;,Q0 Fhe m xture stirred at |repoHi@sper at ure
overni ght and diluted Pb—lZCI 2 and . Bf¢e organic Igé‘g{)f;vas separ at ed
ddried with 4% The sol vent

and washed with 2 N ci r?)cﬁﬁam d) brine
was renoved under vacuumto g| ve 2.2 g of white foamy ARBAD f or

=

C31H28N206S: 5 Cal ¢’ d: ﬁ 5.1; N, 5. Found: C,67.3,=U 5.2;N,4.7.

Ref erence Exanple 1 Né,t B 0 $02-<\‘ g—OCHzR,,

4- (4- Met hoxybenz -1-(2-net hyl - 5-fl uor obepkRgN-\- , 4, 5t etrahydro
-1H[ 1, 4] benzodi az% boxyl ate 10 To a n%%?é:of ¥R O (3.80 mMmol)

of methyl 2-[(2- amh}iaenz R77 N

nmet hoxybenzenesul f ony Ram no] 3 hydw\oxypr opi onat e anﬂz%'{G m (18 97 mmol )
of triethylamne in 1541 of CI—|2C12 hilled to 0C, was’added 1.36 g (11.4
mrol ) of 2-nethyl-5-fl uorobenzmghs)ghl ri de. The m xtur42 was stl rred at room

t enper ature overnight. jTher so on/was then diluted with CH2Cl12 and wat er
and the organic E&Q%jr sepa

"R,J¢18,001 gani c | ayer s washed with 2 N
citric acid, bri dried w Na2S04, The sol vent S gignoved under

vacuumto give 2.2 g of a white foam Anal. for C26H25FN20C6S: Cal ¢' d:
C 60.9; H4.9; N 5.5 Found: C 60.9; H5.0; N 5.0; Masy spectrum (ES) 513.4
(MtH). 20 Reference Exarrpl 2 Met hyl

4- (4- Met hoxybenzene$) ﬁ@n 0@”&‘15 tetrahydro-1H 1, 4] &

3-carboxyl ate TQi e of 5.0 g (1gy68 mmol ) of t

2-[ (2- am noben?¥y xybenzenesul f ony] ) ami HOT- ¥- hydeoxypr opi onat e
and 17.7 m (26.8 riethylamne in 50 m ofp 2-9hilled to OC
was added 9.05 m ( mml) of benzyl chl orofor matéR =M xture was

stirred overni ght and t en cooled to OC and .8 nil of tri"éthylam ne and 9. 05
m (63.4 mol) of bemdyl chloroformate were added theret#d. The m xture was
stirred overnight o #ﬁl}ghen washed with H20) 2 N mtrtc 30 acjd, brine and
dried with Na2504,"Th& sol vent was renoved tm8E:0 acRukes hesemybaiere gfige) g of
solid. The solid was bélegemaOdgr aphed on sil RC@H%II w tRyHhexane- et hyl
acetate ( 1:1 ) to gioas2. 7 g of product as ¥ viscous yellow oil. Froma
simlar 0.5 g run, there was obtained 0.178 g of an oil. Anal. for

C gH2pN205S: Calc'd: C,57.4; H5.4; N 7.4; S, 8.5, Found: C 57.9; H, 5.4,
N6.7 S7.9 35 MiscoBmhiyst (EPreddindelibhHbbich hife DBAJE ibibty iy be

Ref erence Exanple 13 2 JUN 2003 PCTI USOO 01991 Met hyl

3- Hydr oxy- 2- (usem e fgme af salis dativeshiyom pham)asewsisaldyn ax physiologically acceptable

5 acids. These salts include, but are not limited to, salts with inorganic acids (such as
hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid) or organic acids (such as

acetic acid, oxalic acid, succinic acid, and maleic acid). Other salts of compounds



To a mxture of 5.0 g (32.14 mvol ) of D,Irserine, nethyl ester and 15.7 nil
(0.012 nol ) of triethylamne in 100 m of CH2Cl2, cool ed to 0C, was added 5
portionwise 6.64 g (32.14 mol) of 4-net hoxybenzenesulfo (gh [mde The
m xture \Wasediddedy stirred under argon at roomterrperatureP ys The

m xture was diluted wth 100 m of CH2A 2 and t hen washed W|th 60 m each
of H20, 2 N citric acid, brine and dried with Na2S04, The sol vent was
renoved under vacuumto give a solid. Crypgtallization fromethyl acetate
gave 5.0 g (549% of white crystals, 10 mp. 92-94C. Anal. for Cl1H15NO6S:
Cal ¢’ d: G, 45. ithlanacidic Moétﬁneﬁd@lho’lse WidUQIKhL faetdRR- o alitdlife artNntals (senll. 1.
Ref erence Exanple 14 15 Meth

3- Hydr oxy- 2- [WM@QW‘F@MWfWQ@EﬁWﬁ PORsERNiG P3sasi no] propi onate To a
solution of 15.0 g (51.85 nrnol) of nethyl

3- hydr oxy- 2- (4met hoxybenzenesul f onyl am no) propi onate in 125 nml of

N, N-di et hy! f or manWien thogtesehti congrounde ateaiilizetvds phatiedemival icompositons, 29 g
(57.03 mmo)) of NaH (60%i.n 20 oil). The mxture f stirred at 0C for 20
it os Akl t HER RIS CRE ML b o JGre PhaReRACRIRECSD R bIe i 1.

br omi de i 0 25dten, aiohuNot 1l RS AU e EehuACAE thelrei &tpotics
solution was stirred at roomtenperature for 48 hours an ute w th 500
m of ethyl aBeydeecdminisigeedeerallfhia dbe fam of tablets, (epsules pisparside anwderse

aqueous | ayer h DI Ne ani c
| ayer 25 and 5&{%@%@% b ’é%‘%s??é’g&w t%&%(gbﬁarﬁr%ﬂtalgpﬁ}ﬁk?ﬁﬁg%?f%%%%fﬁ% rine
and dried w t@lﬁd&ﬁ%%usﬂ'dmoapbmmpﬁcam@slnrmmvmd ofintambelotiosd, diminests] etd. was
triturated with ethyl acet caqQled and fi)Jtered to give, 13. 61% of
whi Lo or yi0 al St BRRTHACHEGAT sompaR SoBmar conel SRl 0831t A [P BT ¢ her e
was obt ai ned Rcu?aznggr&ﬁeﬂmé&ntﬁhmﬁnamnh%xﬂneﬂ a mp. 127-129C. Anal. for
Cl8H2pN2(8S: 30 8; N, 6.6; Found: C,/50.9; H 4.8; N 6.5.
WD 00144730 _q.4_ 2 4 JUN 2003 PCT/ USOO 01991 Ref er ence Exanpl e 15 Met hyl
2-((2- Ami nobenzyl) zgn | b 0 r.opi te To
a m xture under ’{léeoafgﬁctugg %Qg‘l’g @%%EQHVR u'ﬂﬁJ uﬁh‘:%d{o g 30515‘%& (4 5
nmet hoxybenze nermditfomnyxlll)vagz dependiop expay theapartion] 4o rcompmnmlt emplnyﬁ tﬂe mobdedofy

et hanol

Saa T on B oadgishagdh, Simd Fyod dnl Wovekicd of BEROMGH habE Beded oloBere 3y ("

overni ght at g@@fmt%m@io@éryr gesans! mabmdmaa &@@fme Prézentr Tomphndei wieur e
was filtered throu di at onaceous earth and t iltrate concentrated to

dryness under adfaig dt% agﬁo%e&fibo@é’rﬂoéé‘l’ﬂwo “TS/?(S Gf%‘?q)’o‘ﬁe‘ﬁi“t h ethyl acetate
gave 0.65 g (47% of white crystals, mp. 138-140C, Anal. for C18H22N206S:
Calc'd: C/54.8;, H5.6; N 7.1, Found: C 53.0; H 5.6; N 6.8. 15 Reference
Exanpl e 16 Methyl Bs hiyed aka%(wmmuﬂ@smﬁhiwmasinwém;a!ma){mz(dmim',s@red
trifluorogget Mn{aﬁg‘ a?%)zeh % %t?d% sPh 9%9&%?, stBcutans Qs Or' t8ftc roftes S dtia( 1- 27

mrol ) of neth . o
met hoxybenzen%"éﬂ?rﬁ é‘ﬁfif}l %’WFR?P“B!% @wkﬁi Shainglude swrch, lagtoses giesjeiug, o
added 20 1.8 phospHate, midttotystallinetdellfilobt) Isoacet dand kaohy.diLigied cadrhierssaefut f@n was

stirred for Pﬁg%égc%gwggpﬁﬁs“&rtﬁé gx%tsén? c&hﬁ&{iﬁ?l gfﬁ‘&@ SelifCwat, %Bﬁl?ﬁzﬁﬂé nas

added to the enobve er va addi tion
of methanol agdcd®riwariorigsidactants, ang eéible qilsssuele peearaosesiipg and pranut @8s.due

was chr orrm OgAdj%bﬁds Qan@hhbMyg@ded tihi 6K ﬁrmhoﬁloat;ﬁmdehnmmmgoﬁﬁml

acetate col or| ess l.ass

CZpH21F3N2 L byl mﬁ‘(‘)‘ﬂﬁpoﬁcmaﬂ VOrgEs g LR lRne &g%‘gs d’fesﬁfvﬁg‘?s N5, 4.
Ref erence Exaamioeudm?tsso Met hyl

2- ((4- Met hoxybenzenesul f onyl )(2 ni trobenzyl )am no] acrylate To a sol ution of
1.0 g (2.356 nmol)_of nethyl 3-hydroxy-2-[(4-ne e ..
benzenesul f onyl ) - (@%qumﬁ%ﬁ }heaPﬁeWé‘} M’V@B‘F%&'F@ ‘Fée@ fon bigtogig} pckviy,

cool ed 't 03(L0Casrarirmuckd @kl B11owthgproctdfes.mol ) of 4-net hyl benzeuesul f onyl
chloride. The 35 solution was chilled overnight and 4 m of pyridine and
0.539 g (2.83 nmol) of 4 nethyl benzene-sul fonyl chloride were added. The

m xture was stirred and chilled at




WO 00144730 -45 2 ~ (!uN 2e03 PCT/ US00/ 01991 -10C for 24 hours and diluted
with H20. The m xture was extracted with ethyl acetate and the extract
washed with H20, 2 Ncitric acid, and brine and then driedy ( NARSQ#S. The
sol vent wpgod/&psved under vacuumto give 1.2 g of an oil pcHosoomiboivas
dissolved in 6 mM of pyridine and 1.08 g of 4-nethyl benzenesul fonyl
chloride 5 was added thereto. The m xture was stirred at roomtenperature
overnight and diluted with H20. The m xt32e was extracted with ethyl
acetate and the extract was washed with H20, 2 Ncitric acid) and brine and
then dried W invViNedS4inadd18ss30! vent was renoved to give 1.0 g of brown oil.

he o | . ; ! L0 AR
pral - Tor ClgHh anpthrel Sl eEa i Bealee 8 i MR BN (aTER LRy ° 7
H, 4.5; N, 7. 2. Gi¥2-aeeeapto- oty penignayb)-lheu-Ghy-OED, MeavailabloendeomesuBhchent ) 15

E ;2), g g- Irm)i di “Bio‘f;é}érkb@r}s&hh@@hi&%h%&é/ﬁdaé’éﬁr@l@iﬁﬁg’ WeBdiBstifle Profuet! Whith Qkacls 5 9

1) of _nethy! , V oren . 1 . L . .
2-[(2-am rf%)beﬁ:ﬁ?ﬂ"}‘@%‘ﬁﬂg‘t RatRy B ENBe &S ufithierPis(Zhitishensoif agidk y hisprsmai® and
3d8 (T (21. G(Mbs)edm[ir))t Weﬁh%rayiearrieneali,n “Sﬁedﬁbphétoﬁb?ﬁl%ssa}oofwd \tezmeBﬁteNfls
added 1.7 ) - | Gl rHan orkde  (J. sani N
chl ori de). gThém% [E”J\Fé M’ gtﬁ?gz'r%g' 0@%%2ér£hgrg(ig\§%r %?‘3{‘1 gsynd
di | uted with wegsoed bytherag of the eolppiciiashed with H20, 2 N citric acid, and

br: _neh?nfl then dripgh Vb%iéﬂé W%@%ﬁg@%ﬁ%ﬁb&@lﬁg fé&h iéemugelMHthslg e I\llbg%7g of
ali S ; . X : : : e
5.6, &1 Folha: DMsQ et Bemi@h s SISaeRR YD D530 o5 I AV fieda orea

482. 6( MHH) . Umi the darkt romm eropssiurce ThessobstiatedandnthRETIENR wee dikderlogethd, t he
fol 'owi ng i nt gy MRNI&Hith GARRAEMWHCEHD BR1 PEPEST BH 7.505iMeCANPY Obiealse! Y

unsubsti t ut ed_pet hyl , ) ) ,

2-[ (2-ami nobeﬁ%?t?éi 2L hepan ReEapbil gelatipgss B Mg ARG -t 350 RS SSP bk e or

t he 30 appr opHERES| pH 315h S mMGa€tlh, 9029y Brij) to a final concentration of 0.15 nM.

2-[ (subst {4 ut ed- 2-a7 i I ' i3 r oxypr

opi onat e. 13 2 ~, Jﬁ?\?f %@gﬂ%rbﬁéli%g’gg?%%@?%Mé?p@%lwgn)hm

PCT/ US00/ 0199Yehigde prnhibitor were added to a 96 well plate (total reaction volume of 200ul) and

2- { (4- Met hoxythenaeess in to1oy was lidnftéred spéckiophdtomemiesityyforrsi mimuteenz w03 ami no} ac

rylate white Sr{@é@gr%a mp. 120-121C. Anal . fox C2pH 9F3N206S: 5 Cal c' d:

C,50.9; H 4. 17°/% ;'qgo'und.: C 50.8; H4.2; N5.6. Reference Exanple 20

Met hyl  2- [ (2- BenzolheaiticieasseinZgDy05 wanplotiesk gisk ieeslepsnfftimiing wag calculated.

ﬁlmSng] ag (r)ydn gt ?k;é’ﬁ%%@hég{sg}ﬁ@ %éagti%ﬁa}egiﬁée‘?%@yg? néx@géa@ﬁdgl: ra@,vﬁa%icﬁﬁfliﬂﬂ\e‘a- 0;

, 2. O, una: s, ; .3, . 0.

2-[(2- Acet yl affi ﬁg Z??/‘F }he(lﬁéq?e@h*bme‘?fztgﬁ@gw At ‘yasar%(ﬁ’f&?éc%l cé%@ared

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 IC50 values with 95% CI were estimated using linear regression (IPRED,
25 HIB).

In Vitro Collagenase Assay
This assay was based on the cleavage of a peptide substrate ((Dnp-Pro-Cha-

Gly-Cys(Me)-His-Ala-Lys(NMa)-NH?2), available from Peptide International, Inc.)

30 by collagenase releasing the fluorescent NMa group 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

35 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



Ref erence Exanple 22 20 Met hyl

2- ((4- Met hoxybenzenesul fonyl ) -{2-[ (3pyri di nyl carbonyl ) am no] benzyl } am no) ac
rylate off white solid. Anal. for C24H23N306S: Calc'd: C, 5929%; Jb# 408;

N, 8.7; S, swoodamand: C,58.9; H 4.8; N 8.4; S, 6.4; 25 Masspspessowousm ( ES)

482. 8( M+H) . Reference Exanple 23 Met hyl

2- ((4- Met hoxybenzenesul fonyl ) - {[ (2t hi enyl car bonyl ) am no] benzyl } am no) acryl a
te 30 tan solid. Anal. for C23H22N2~6S2=-8%ic'd: C, 56.8; H 4.6, N 5.8;
Found: C,/55.7; H 4.4; N, 4.9. WO 001 44730 -47 2 4 uuN 2~3 PCT/ US00/ 01991
Ref er ence Exanpdsedigsélvedtihyhethanol and stored frozen in 1 mM aliquots. Collagenase was

vl Low o't asef i,y MLBCREY v HEL G0 XY DEREERRSH 180, e BSghaTIC & ©
C,55.3; H, 5. 6;disolyes in REBE uftes tora fingl icangegtratiargf| 10 1M and collagenase to a final
2- { (4- Met hoxy hhesnagsd 60NYM). “The compBunds being examined were dissolved in methanol,

Corroon-73) oG AER, B ek tnd BRaso At T wHEBC RS 0% e, 1
Ref erence Exarqohmmﬂisl\mérhwddéi {5[ 296 3vd1>hpjragel qnnmmiogny:hésamﬁ mﬁﬂom’ezxyaq’tio(x’zwas

met hoxybenzenegeiﬂeﬁ??%gmtmﬁ}@g{lb@lﬁ{é& light brown oil. Anal. for
C27H28N206S: Calc'd C 63.8, H 5.6, 0 Found: C 66.7; H5.8, N 4. 1.

. . N, 5. 5;
Ref er ence Exanpl e Z”F}xetrgchipghxfass read (excitation ”34& nm, emission 444 nm) for 10 min. and
2-{[2-(3-Tri f | thoimreatdin heorzseyhceavendine nzasl fletfedrastalineab ting e Mas wlopo of theam no

| at | o -7 : s
}2aﬂ g ? 4?Btl%ghé’1§4§| \ga\aﬂr%géﬁha"? da%})%(s)%ngiﬁ§ytﬁ:fe(a§%nefa?éC?‘hgﬁﬁg@ﬁf of theBANGh rate
met hoxybenzene¥isicoafigmodat a8k rTheaneandd sger) of dhel qontrolwaty wissalogkiadamrp 06 S:
Cal ¢’ d: C, 66. %ondfafedFor MatkstiBil sipdutdnceGpaed.05) wittbdrlz-thlafed tates usiip DEAAE30

-48 2.4 ~uN 2Cr‘ﬂul ip el\cl%gl%%rqgo%gt%st. Dose-response relationships were generated using muitiple

doses of drug and IC5( values with 95% CI were estimated using linear regression.

15
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 lpg/mL, 70puL
Tris buffer, have a pH of 7.4 and containing 10% glycerol (final concentration 10
20 mM), and 10 pL of test compound solution in DMSO (final concentration 1puM,
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
25  the increase in fluorescence over time was plotted as a linear line. The slope of the
line was calculated and this represents the reaction rate. The linearity of the reaction
rate was confirmed (r2 >0.85). The mean (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
30 using multiple doses of drug and IC50 values with 95% CI were estimated using
linear regression.

Some results obtained following these standard experimental test procedures

are presented in Table 1.
35



Ref erence Exanpl e 29 Met hyl

2-{[ 2- (Cycl opropyl car bonyl ) am nobenzyl ] (4- met hoxybenzenesul f onyl ) am no}acry
late yellow oil. Anal. for C22H24N246S: 5 Calc'd: C 59.5; R.pJdn 2036. 3;
Found: C+p@o8l447d8 5. 7; N, 6.0; Mass spectrum (ES) 445.5 ( Mpbrashipdiegience
Exanpl e 30 10 Met hyl

2-{[ 2- (Cycl ohexyl car bonyl ) am nobenzyl ] - (4nmet hoxybenzenesul f onyl ) am no} acxyl
ate white foam Anal. for C25H30N2~6S: Cel4e' d: C,61.7; H 6.2; N, 5.8; Found:
C 59.1; H6.0; N5.4; I S Mass spectrum (ES) 487.5 (MtH). Reference Exanple

31 Met hyl Table 1

2-{[ 2- (3- Fl uor obenzoyl ) am nobenzyl ] - (4nmet ybenzenesul f onyl ) am no}acryl ate
20 Reference Exanple 32 Met hyl 0 $02@—R4

2-{[ 2-{3- Chl or obenzoyl ) am nobenzyl ybenzenesul f onyl ) am no}acryl ate
25 Reference Exanple 33 Met hy/HO AR

2-{[2-(2, 4-Di chl orobenzoyl ) am nobepr 41 g_/ t hoxybenzenesul f ony) ) am no}acry
| at e Reference Exanple 34 30 Met hyl R,

2-{[ 2- (2, 3-Di f | uolCemeerdy| ) ani nobenzyl }]{3-(4rret hoxybenzi€yg@eM) f onyl ) ami no} acry
| at e Ref erence, Exanp?fe 35 Met hyl

2-{[ 2- (2- Chl or B2 4- Hh&FayiRanm nobeReyl | - (4384P-1 MMP-9 MMP-13 TACE

nmet hoxybenzenesul f onyt) am no}acryl ate WO 00/ 44730 -49 2 4 JUN 2L~D3

PCT/ USO0/ 01991—C8€H§r ence ﬁxa;qrpIHs 3—6(:“?&:—&:6CH3 835 228 77 16
2-{[2- (2- Furanyl cai’bonyl ) am nobenzyl |- (4

nmet hoxybenzenesyl yl,) am, nq} acy yl M f-white solid. Anal. for

C23H22N2~' 7S~ é@ (? @53‘1 7?{ H@Eﬁzé]-:,f‘ch ®; Fould) C 38.0; B, 4. B8 N, 3.8;
Mass Spectrum (ES)_470.9 (M+H). Reference Exanple 37 10 Met hyl

2- ((4- Met hoxyhepzé€nesus f oyl or- (12- [ ;e;a@ ar bon am no] benzyl } afg no) acry
| ate Refer enceéEx eb 38rll\/191%]hy}I2 '%H?t— H A6 % 0" 1558

2-{[ 2- (2- Acetyl am _npacet yl ) am nobenzyl ] - (415

net hoxybenzeneggl oBy| Janmmokachy! ahe cetecgnce Exi@bpl €239 Mefhyl 33

2-{[ 2- (2- Di met hyl a@et yl ) ami nobenzyl | - (‘4net hoxybenzenesul f onyl ) anuno}acryl at
e

-COA 583 H H H .OCH,C=CCH, 841 33 29 10

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



20 Reference Exanple 40 Methyl 2-{
[ 2- (Cycl obut yl car bonyl ) am nobenzyl ] - (4met hoxybenzenesul f onyl ) am no}acryl ate

25 Reference Exanple 41 Met hyl Ju

1- Met hoxy doyde73y( 4- met hoxybenzenesul fonyl)-2, 3, 4, 5-tetr aﬁ&pﬁ)m%ﬁ, 4] benzo
di azepi ne- 3-carboxyl ate To a m xture of 0.449g ( 1 mmol) of nethyl
2-[[2-(2-met hoxy-

acet am do) benzyl ] - (4- net hoxybenzene-sul fogyld ] am noJacrylate in 5 m of
anhydr ous net hanol 30 was added 0.109 g (1.3 nmol) of anhydrous sodi um

bi car-bonate. The m xture was stirrgdprtz roomtenperature overnight and the
sol vent renoved under vacuum To the residue was added et hyl acetate and
wat er. The organic | ayer was separ tegoa hed with H20 and bri ne and
then dried with Na2S04_ The ‘sol ven 2Nepvéd to give 0.41 g of solid.
The solid was crystallized fr, adetate to give 0.28 g of 35 white
crystals, mp. 160-163C. for C21H2gq. N20~7S: Cal c' d:
C 56.2; H/5.4; N6.3; Found: C 51/ N _3/ N 6.3; S,6.9; Mass spectrum
(ES) 449.1 (M+H). 5 2 4 JUN 213 PC'E’le§OO 01991 Utilizing the procedure in
Ref erence Exanple 41, the follow ng i nfernmedi ate conpounds can be prepared
fromthe appropriate nethyl 2-{ (4-nethoxybenzenesul fonyl)-[2-(substituted
am no) benzyl Jam no} geryl ates. 10 Reference Exanple 42 Met hyl

4- (4- Met hoxybenzeneZ‘fﬁl fonyl)-1-(4-neth pher&_sul foRyI )-2, 3, 4Rgt et rahydro-i
H[ 1, 4] benzodi azepi ne- 3-car boxytate . ite foam Anal. for TZ5H26N2~7S2:
Calc'd: C/56.6; H4.9; N 5.3 15 Found: _C, 56. 31 H 5. 2; N 5.2. Reference
Exanpl e 43 Met hsbz@_@'l_p-M- met hoxybeRzenesdt fonyl }- 2, 3, 4, 5:Q@Hy ahydr o-i H|
1, 4] benzodi azepi ne-3<car Boxyl ate 20 white solid. Anal. for C25H26N2~8S2~
Calc'd: C 54.9; Hgé,8m,N 5 1; Found: CHb4.8; FH 4. 9;HN, 5. 1. ReiGHgence

Exanpl e 44 25

Met hyl | - Met hanest8Q@6niih CH,CH qret hoxybebzeuesH f onyl B- 2, 3, 4, SQGH,r ahydr o- 1H|
1, 4] benzodi azepi ne-3=car boxyl ate white crystals, mp. 136-137C. Anal. for
ClOH22N2~7S2: CaSQid: @GR, 2; H 4.9; NH6.2; Bound: B, 50.1; HOCK; N, 6.4. 30
Ref erence Exanpl e 45 Met hy)

1- Benzoyl - 4- (4- nepyptybenzenesul fonyl ) §2, 3, 43b-t et rghydr o- 1"“0}2}43] benzodi aze
pi ne- 3-carboxyl ate tam solid. Anal. for C25H24N2~2S: 35 Calc' d: C, 62.2;

H 5.4; N, 5.8; FOU@S:Z. 3; H5. 2, N ﬁ 6. 4 Jl.ﬁl 2003 WO (&(ﬂ 44730
- -OLts




-51 PCT/ US00/ 01991 Reference Exanple 46 Met hyl

1- Acetyl - 4- (4- met hoxybenzenesul fonyl) -2, 3, 4, 5-tetrahydr o- 1H£ 1, 4] benzodi azep
i ne-3-carboxylate 5 white crystals, mp. 150-155C. Anal. fo¥ JSpMIN2~6S:
Cal c' d: GyO6e/d4730H, 5.3; N, 6.7; Found: C 56.6; H, 5. 2; N, 6. BcrBsbroigace

Exampl e 47 10

Met hyl 4- (4- Met hoxybenzenesul fonyl ) - 1-(3-pyridi nyl carbonyl)-2,3,4,5

t et rahydro-1H[ 1, 4] benzodi azepi ne-3-car beXyl ate off-white solid; Anal. for
C24H23N3~6S: Calc'd: C/59.9; H 4.8; N, 8.7, Found: C/59.2; H 4.8, N 8.3; 15
Mass spectrum (ES) R82.2 (MrH). RefRrence Ekanpl eR48 20 R

Met hyl 4- (4- Met heseHserzeresul f onyl y=—4=( 2-t ht-enyl carbonyl )——f 3,4,5-tetrahydro
1H-[ 1, 4] benzodi azepi ne- 3- car boxyl a}e off-white solid. Anal. for
C23H22N246S2: Cal-®OEHREE 8, H 4.%6HN 5. 8; HoundH C 56:%HH 4.6; N, 5.2. 25

Ref erence Exanpl e 49 Mt hyl
4- (4- Vet hoxybenze@’@myl ) - 1- (4-pyH,di nyl Gqr bony ) - 2, &gt et r ahydro- 1H|
1,4J b enzodi azepi ne=3-carboxyl ate off-white crystals, m p3 162- 164C.

Anal . for CZ4H23N3C~ 0 lc'd: C 59.9; H,4.8; 8.7; Found: C 59.9;

H 4.8 N8.7 2= WO 0018401730 - 53 pCT/ US00/ 3 Ref er ence
Exanpl e 50 Met hyl

1- (4- Bi phenyl car b%%ﬁljl?—qg(lﬂ- net hoxyBenzenesdf onyM - 2, 30CHs et r ahydr 0- 1H- |
1, 4] benzodi azepi ne,3-carboxylate white solid; Anal. for C31H2gN2~6S: S
Calc'd: C 66.9; H, gy N,5.0; Found: C,65.8; H5.2; N, 5.0; Mass spectrum

(ES) 557.6 (M+H). Nience Exanpl (7-@%3 10 { -0C
Met hyl 4- (4- Met hoxybenzghagul fonyl ) - | - (pr opane- 1- Sl,llff onyI% }& 3,4, 5tetrahydro
-1H[ 1, 4] benzodi az@& -car boxyl ate yellow oil. Anal. for C21H26N2~' 752:
Calc'd: C52.3; H5.4; N5.8;, Found: C,51.8; H5.4; N, 5.6.

— 8-Cl H H  -OCH;

-Co—<_:>—oc2H5 H H H -OCH3

cl
-CO r.;}-CH3 H H H  -OCH
-CHz_'Q H H H -OCH3
CH,0
-CO H H H  -OCH,
OCH,

I\
-CO-CH;—N_N-CH H H H  -0CH;



15 Reference Exanple 52 Met hyl

1-([ 1,1 -Bi phenyl]-2-carbonyl) -4-(4-net hoxybenzenesul fonyl ) -2, 3, 4, 5t et rahyd
ro-1H[ |, 4] benzodi azepi ne- 3- car boxyl ate white foam Anal. 2f0UuiC2MI28N206S:
20 Calc'd: C 66.9; H 5.1; N5.0; Found: C 67.3; H 5.2; Nedrdsooa®s spectrum
(ES) 557WP¥ATH. Reference Exanple 53 25

Met hyl | - ( 3- Fl uor obenzoyl ) - 4- (4- nmet hoxybenzenesul fonyl ) -2, 3, 4, 5-tetrahydrolH
-[ 1, 4] benzodi azepi ne- 3- car boxyl at e Ref ergnce Exanpl e 54 Met hyl

4- (4- Met hoxybenzenesul fonyl ) - 1- (2- met hyl - 5- f | uor obenzoyl ) - 2, 3, 4, 530
tetrahydro-1H[ | ,Aibenzodi azepi ne-g- car boml ate v\ﬂaite sohid; Anal. for
C26H25FN2~6S: _Calc™H: C.60.9; H 49 N, 5.5- Foundi=C, 60.9%4 H S. U N, S. U

2 4 JUN 2~3 WD 001 44730 PCTI US00/ 01991 -53 Reference Exanple 55 Met hyl
4-{4- Met hoxyben€E@rgSTUNf onyl ) - 1- (2-gyet hyl - 3§ f | uor oHenzoyOGHE 3, 4, 5
tetrahydro-1H[ 1, nzodi azepi ne-3-carboxylate 5 Reference Exanple 56
Met hyl

4- (4- Met hoxyben?@n Sty fonyl ) - 1- (3-ghenyl pHopi onyl¥- 2, 3, '29@311 et rahydrolH[ 1,
4] benzodi azepi ne- 3 rboxyl ate white solid; Anal. for C27H28N206S:. Cal c' d:
C 63.8; H 5.6; 544, Found: C 64.0; H 5.7, N5.3;, S 6. SCH’LO Ref erence
Exanpl e 57 I\/btﬁ@‘? | H H H -OCH;

4- (4- Met hoxybenzen i onyl)-1-(2-trifluoromethyl benzoyl)-2,3,4,5
tetrahydro-I H [éoﬁ_péegpsdi azepi ne-g- car boxyl at e 1H Ref er@CHe Exanpl e 58

Met hyl 2

1-{2-Chloro-6-tri ouor;@%l benzoyl ) - 4( 4- met hoxybenzenesul fonyl ) 2, 3, 4, 5-t et

rahydro- 1H [ 1, 4COHEsH i ne- 3- cHr boxyl Ht e Ref ¢ ence ©GHpl e 59 20

Met hyl | - (4- Fl uoro-2-trl or oret hyl benzoyl ) - 4- (4- met hoxybenzenesul f onyl)

2,3,4,5-tetrahydr 9@[ |, 4] benzodi azepi ne- 3- car boxyl ate 1 Reference Exanple
| uo

60 Met hyl -CO
1-(2-Fluoro-6-trif pEt hyl benzoﬁ )-4-( A et hox@benze-rQeCsHlfl fonyl ) 25

2,3,4,5-tetrahydro- 1H 13 4] benzodi azepi ne- 3- car boxyl at e

p (*Q H H H  -OCH;
F
-C H H H -OCH;

H H H -OCH3
o A H H H -OCHj3
O H H H -OCH,
-CO- cl
H H H -OCH;
a
codl o\ H H H -OCH

-OCH
-COCH 40~ ) H H H 3



Ref erence Exanple 61 Met hyl

4- (4- Met hoxybenzenesul fonyl ) - 1- (2- et hyl benzoyl )-2, 3, 4, 5-tetrahydrolH-[ 1, 4]
benzodi azepi ne- 3- car boxyl ate 30 Reference Exanple 62 Methyl2 & JUN 2083

4- (4- Met wooplagrigenesul f onyl ) - | - (2- net hyl - 6- chl or obenzoy| BCTAI®04198t et r ahydr o
-1 H[ 1, 4] benzodi azepi ne- 3- car boxyl ate 2 4 JUN 20U3 WD 001 44730

PCT/ US00/ 01991 -54 Reference Exanple 63 et hyl

| - (2, 4-Di nmet hyl benzoyl ) - 4- (4- net hoxybenZ‘éﬁ‘esuI fonyl)-2,3,4,5
tetrahydro-1H-[ 1, 4] benzodi azePi ne- 3-carboxyl ate 5 Reference Exanple 64

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

1-(2,S17i netﬁmitﬁg@g(gﬁ ks 4- (4- met hoxybenzenesul fonyl ) -2, 3, 4, 5t et rahydro- 1H
j 1,4] benzodi azepi ne-3-carboxyl ate Reference Exanple 65 10

Met hyl | - (2- Chl or 0- 4-f | uor obenzoyl ) - 4- (4- net hoxybenzenesul fonyl )-2, 3,4, 5tetr
ahydro-1H[1, 4] benzodi azepi ne- 3- caRéferencaErampleck ence Exanpl e 66 Met hyl

| - (2- Chl orpbenzoyl ) - 4- 1 Uhf -

2,3,4,5-t e5ft)r ahydr o- 1H-(f‘§ll, 4; tﬁ‘e‘%‘é%&%ﬁe |§§gb3$§g*q %l%ﬁ’ étblelty[&g?tg‘f ence Exanpl e

67 Met hyl Into a solution of 25 g (0.076p mol) of N-(benzyloxycarbonyl)-O-benzylserine

%- (2- g! uor obesmzenpl mi 4f (Gtaltgm@ mggu%&@zm@whﬁ&wdallt-&gg% 5ﬁbtlﬁaa adopoyRher [ |, 4]
enzodi azepi ng; 3- ¢car hoxyl at e el enc anpl.e . .

(o chr or o CVRTE &7 R HoBbehuA R s RGE nad SRR PR 10, The ety i

- 1Hj 1, 4] benzwal stirredi for 4 hoursrandwydrkedeup s BestribashineS yEthetip ICongoump1613723

1- (2, 3-Di{d uo, Ay ?aﬁﬁg-.IfonyI)-2,3,4,5tetrahydro-1|—|—[
1, 4] benzo]:jdi azgg?ﬁg-é wﬁa%xé?@é%?%fence %(larrpl e 70 30

Met hyl | - (2, 4- Di chl or obenzoyl ) - 4- (4- net hoxybenzenesul fonyl ) -2, 3, 4, 5t et rahydr
0-1Hj 1, 4] benzodi azepi ne- 3- car boxyRefexenke Epamnplt 2accordi ng to the procedure
set forth in Reference Exanple 10y i S0k nal . for C25H22C12N2~6S:
Calc'd: C54.7, H4.0. N5 1; 35 Ogﬁ‘gﬁé@@hﬁ E“eﬁ 8. N, 4.9; Mass spectrum
(548.9) (MH); 5504%0mixeg) of 2%x¢s og @P760 mol) of (L) 'N-(benzyloxycarbonyl)-O-

15 benzylserine, t-butyl ester from Reference Example 1, 24.1 g (0.38 mol) of
ammonium formate and 38.3 g of 10% palladium on carbon in 600 ml of methanol
was heated at 65°C for 20 hours and stirred at room temperature overnight. The
mixture was filtered through diatomaceous earth and the filter pad was washed with
methanol. The filtrate was concentrated to give 12.18 g (99.6%) of product as

20  described in Synthetic Commun., 26:2723 (1996).

Reference Example 3
N-(4-Methoxybenzenesulfonyl)-L-serine, t-butyl ester (3-hydroxy-2-
(4-methoxybenzenesulfonylamino)propionic acid, tert-butyl ester)

25 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 CH2Cl2 (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 Na2SO4. The solvent was

30 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-ethyl acetate (7:3) as eluent to give 5.71 g
(22.8%) of white solid. m.p. 70-75°C. Anal. for C14H21NOg¢S:

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

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



55 5 2 ~r JUN 203 PCTNS00/ 01991 Reference Exanple 71 Met hyl

5
(2, 3-Di chl orobenzayl ) - 4- (4- met hoxybenzenesul fonyl ) -2, 3, 4, 5tetrahydro- 1H |
4] benzodi azepi ne- 3- car boxyl at e Ref erence Exanple 72 Met h§l JUN 2003

(2, 5- Dgdnbgdq@dpenzoyl ) - 4- (4- met hoxybenzenesul f onyl ) - 2, 3pdt/As00/01991

et rahydro-1H[ 1, 4] benzodi azepi ne- 3-car boxyl ate 10 Reference Exanple 73

Met hyl

1- (2- Met hoxybenzoyl ) - 4- (4- net hoxybenzenest f onyl ) -2, 3, 4, 5-tetrahydrolH[1, 4
] benzodi azepi ne- 3- car boxyl ate Reference Exanple 74 15

Met hyl | - (4- Chl or o- 2- met hoxybenzoyl ) - 4- (4- met hoxybenzenesul fonyl ) - 2, 3, 4, 5t et

rahydro- 1H[ 1, 4] benzadi azepi ne- 3- Ref erence Exanple 75 Met hyl
4- (4- Met hoxybenzenesul fonyl ) - 1- ( Zﬁ@ﬁgﬁ%#ﬁgﬁgﬁe{gyl )-2,3,4,5 20

t et rahydr o- | H- [ 1, 4Pdydusay-2zlédimethaxybenzemesulfomgl) emitrebenzybamingle 76 d

Met hyl 4-(4- Met hoxybenzenesul f gyghibnik-dcflt, Titbityl2stepi enyl carbonyl ) -2, 3, 4, 5
- ' i‘ne- 3- ~1

t et rahydro5 1H[1.4 be6n od|(%%pllmr}l%])%fcg_rhlg,%&/clyfazt_&_ I' 25 Ref ereﬁ%e Exanple 77

Met hyl 0 6.16 g methoxybenzenesulfonylamino)-
4- (4- Met hoxybpropioniesacid Briyiulyl ksted im0 imi lof 24, Nhdimethly farmiammivié,)codle8 id abtieet r ahyd
ro-1H[ 1, 4] be | | : C‘?!tfe)f I
1- ( 3- Chl or o- Z%ﬁﬂ{éﬁiﬁag%d:@gg{/ngﬁg?ﬁ%ﬁ%%@ghgéﬁigsu i o%?/%) %\%&\ﬁgm %% égtaé't rahyd
ro- 1H [ 1, 4] beh2gHitigd ffi AO238 cdBifoprel) of 2-pitrobenpylbyomidanimdf smy 3§ N.N-
ECZ-/Z UEOO/ 01|99dime5r@b lﬂlaﬂﬁﬁﬁﬁeﬁﬁasEﬁ@é@%@p&&e.%@%ﬁixture was :s))tirlrled5under nitrrogen at 1
- (2-Furapyl carbo -4-(4- oxybenzene nyl) - -tet ydr,oi :
4] benzodi iﬁepfor‘?g]- %ﬁ‘é’é%géé?rg? ilogrlsfapaﬂi.(?g o?éﬂ[;-pigr’og?ﬁzgl.zbrfgggelg%géc%ﬁaldfhef or
C23H22N247S: ®ixDarecwah: stitye88at 7oomh), tamperatire oggrnightiaell the, ®dvest ramaved uners. 7;
NNE,\??\ lsgeng ll\J/Emt/a(ﬁE@lbﬁ‘Qe QesﬁchE]t&/as lﬁﬁﬁt@& f(?»ﬂﬁ? wﬁ%@t 5 lrﬁhheefx%gct&@ with CHyClp. The =~
yl 4- ( 4- oxybenzenesu nyl)-1-(3-ne - 2-furanyl carbo “f. 3, 4, 0te
LT ahydr o1 H4 | PERBERTHANES aphel Wb R, Ginectpd driea Wil Nag808” Hhe'sofvert
was removed to give 11.2 g of solid which was chromatographed on silica gel with
15 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;
20 Found: C,54.0; H,5.7; N,6.0.

1-
1,
1-
t

Reference Example 5
2-[(2-Aminobenzyl)-(4-methoxybenzenesulfonyl)amino}-3-hydroxypropionic
acid, tert-butyl ester
25 A mixture of 0.60 g (1.28 mmol) of 3-hydroxy-2-[(4-methoxybenzene-
sulfonyl)-(2-nitrobenzyl)amino] propionic acid, tert-butyl ester and 1.45 g (6.45
mmol) of SnCl2+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
30 filtered through diatomaceous earth. The ethyl acetate layer was separated and
washed with H20, brine and dried with Na2SO4. The solvent was removed under
vacuum to give 0.30 g (53%) of a gum. Anal. for C21H28N20¢S:
Calc'd: C, 57.8; H,6.5; N,6.4;
Found: C, 57.8; H,7.0; N,6.2.
35



Ref erence Exanpl e 81 Met hyl

4- (4- Met hoxybenzenesul fonyl ) - 1- (4- et hyl - 2- f uranyl car bonyl ) -2, 3, 4, 515

t et rahydro- 1H-[ 1, 4] benzodi azepi ne- 3- car boxyl at e Ref er ence 28xakpI WB2 Met hyl
1- ( 5- Chl wonea4Mar anyl car bonyl ) - 4- (4- met hoxybenzenesul f orRET/USBOBIN] 5t et r ahyd
ro-1H[ 1, 4] benzodi azepi ne- 3-car boxyl ate 20 Reference Exanple 83 Mt hyl

1- (5- Chl oro- 2-t hi enyl car bonyl ) - 4- (4- net hoxybenzenesul fonyl ) -2, 3, 4, 5t et rahyd
ro-1H[ 1, 4] benzodi azepi ne- 3- car boxyl at e 45" Ref er ence Exanpl e 84 Met hyl

1- Propi onyl - 4- (4- met hoxybenzenesul fonyl ) -2, 3, 4, 5-tetrahydro-1H( 1, 4] benzodi a
zepi ne- 3-car boxyl at e Ref erence Ex&eftrengsExanple 6

Met hyl | - Hexanoyl - 4- ( 4:((RAhanyb&RFHIBSHethexHehzehesulforyafiih@y.dr o- 1H[ 1, 4] ben
zodi azepi ne- 3- car boxyl ate Reference, Exanpl e 86 t hyl

1- ( 3- Met hoxypr opi onyl ) - 4- (4- net &xﬂa&m@ﬁg@mﬁl )-2,3,4,535

t et rahydro- 1H[ 1, 4] sodwtimoofa0: g 1273 mmaslp ok 94[ €2-aminoBentyl) N nR@B xyik26red 4 7 30
PCTI US00/ Q1991 - r - . :

& (a- Vet hawy DURTBRERISERToRHR R e Rlctibn sopr oo ot apuopeggts,
4] benzodi azeFidein36 da} BH,GH2GIR WwasRetitade pc EOORY Agrpesatare fast hypours and then

1- (3- Fur any| ¢efideatiyted tatdfyfiesiRinderwabaiiz e Moshd fegidyé was added KO, atHebdnai H- [

1,4]b di Khes3- I f l 2,89 10
Vet 11— (¢ r aght SRDED RS Bty el aRbE BECRT oKy padebus Jover vuas B9 o- 11
[ 1, 4] benzodisepaegsed eci@lifiealr withx ¥ N cidridResfid prchexsraRied ivitheetigy) aketatey [The extract

1-(Meth I 7 waRt f 2s
AT et o el oty bt i i

erenc

1- ( Chl or oacetFuvmylo Bved3h gy ofmealidy ﬁmﬁ@r_ %wl\é—aﬁgﬁr ahydro- 1H[ 1, 4] ben
zodi azepi ne- 3- car i@akid: af,e5320 681 NWi.41g t he net hod descri bed for Reference
Exanple 18) 3.0 g Iy 5 20 t hyl

2-[ 2- am nobenzyl )F%ﬁqﬁel?%-%gﬁﬁfgh%%ul fonyl ) -am no] - 3- hydr ox~pr opi onat e
was reacted with 1.82 m (22.8 mml) of chloroacetylchloride to give 4.0 g
of solid.15Chromat ography on silic®Regaknow EXangpibyl acetate-hexane ( 1:1 ) as
a solvent gave 1.5 g of t Ay . .

2-[(2-chl oroacetyl am no%mi F(I)’Ilrt%oﬁglf‘ﬁwwgﬁgémgﬂ??edﬁ%])@ 25 am noj
acrylate. A 1.3 g sangthexyfenzenespifenybamino)aorybicacid, text-bntdested with 0.312 g
over ni ght and. 1 ho prasr S B (LAY AR PRS- (L AR ok R Vent

v [ X i . v
was renoved éH]tdfortW@mI“EﬂT:;d]@g?Wf PEOPIOBISAGIYy LATHRYUN! 4556 & E‘Pét@@%}eﬁt@é. The
et hyl aceéDat dtriflubransdthyljtenzeys biddride drid mi nepyriflinecid 2mi of CH2CG4wasdtitrhe

sol vent reno j Ll £ 1 ate,

ﬁon@&gﬂé@mﬁr@ Sfbxdf’s‘.ﬁ h‘ﬁ@ébélgl'e ik i€ dalbbited ﬁﬁ@ﬁ’%(ﬁiﬂ@’éxu?&?& .

chilled and rve 1 $ER b, L D

Ref er ence Ex gl—lggl%t extrac::a ars wasﬁttad w\lftE}lxsilz \ eZC_H girprl
1- (Acet yl am NedICdy; Ibyind abd dried tvith NaoR@an &helsbloentiwWas 2erBoviedIo tgivterTd/gobH35
1H[1,4]b enz%gfi&zrﬁ)é %?i'd?(ﬁ&adrig%&li H£mi of tetrahydrofuran and 1.5 ml of triethylamine
25  was added thereto. The solution was heated at 65°C overnight and concentrated to
dryness under vacuum. The residue was extracted with CH2Cl2 and the extract
washed with H20 and dried with Na2SO4. The solvent was removed under vacuum
to give 0.55 g of product as a solid. From a similar run the product was
chromatographed on silica gel with hexane-ethyl acetate to give a solid, m.p. 65-
30 72°C. Anal. for C29H29F3N206S:
Calc'd: C, 59.0; H,5.0; N,4.7;
Found: C, 59.2; H,5.2; N,4.4.



WO 00/ 44730 -58 2 4 JU N 2003 PG'T/ US00/ 01991 Reference Exanple 93 Mt hyl

1- (N, N-Di net hyl am noacetyl ) -4- (4- net hoxybenzenesul fonyl ) -2, 3, 4, 5t et r ahydr o-
1H[ 1, 4] benzodi azepi ne-3-carboxyl ate 5 Reference Exanple 24 N (2003
1

- (Cycl opwonwleas bonyi ) - 4- (4- met hoxybenzenesul fonyl) - 2, 3,p&raiseb/o@biydr o- 1 H- [
1, 4] benzodi azepi ne- 3-carboxyl ate white crystals, mp. 98-100C. Anal. for
C22H24N2(6S: Calc'd: C,/59.5; H5.4; N/ 6.3; 10 Found: C 59.3; H5.6; N, 6.2;
Mass spectrum (ES) 445.1 (M+H). Ref erence4bkxanpl e 95 Met hyl
1- (Cycl obut yl car bonyl ) - 4- (4- met hoxybenzenesul fonyl ) -2, 3, 4, 515
tetrahydro-1H-[ 1, 4] benzodi azepi ne-KefathboEyimple 8Ref er ence Exanpl e 96

Met hyl

4- (4~ Met hoxybenz(‘e' Methpyybenpenesulfonyl)c1-( triflaoromefhylbenzoy-2,3.4,5-tptrahydrory 1| 4]
benzodi azepi ne- 3- car bobH{hé enmdt@emw-ganb@nylmacid,aeq utykestexnol ) of
g‘é‘;;‘ghegur‘]}’ga%ﬁné’n&e (of- 083 ho |‘fy I9?]2 mmol) of 2- 2 [3 E)tnﬂuoromethyl)benzpolp])Iaglrll%q[-e -
10 m of cPed }'%{&é é O’iytbﬁ eS(u;tg QTLSBHE%"H%C anhydri de.
After 1 hour andr@®@dod ge(r’rrﬂarmmni)epf NadICQd wre|4t mM@ﬁ mﬁhmoedvasmmbﬂmamhane
was added Sev%ﬁhﬁcram}é B?ﬁm%ﬂg gﬁ(h?xf 9&1%&&%&6%&" eq"hﬁ 485 ev%ylé%?cftédegnﬁa(:h

addi ti on. ©Met han and 't vent renoved under
vacuum to gi veciiélgyandothe extract washed with H0, brine and dned with Na2SO4. The

(4net hoxybenzesamud @v@@ydn)ovba-t() Zivk @59rd of beHdATRE Yolaimmag cheaaydgt edﬂoﬂo }

acryl ate S S ed t.h and .0,

anhydr ous ﬁa (%ﬁﬁvxﬁger g%ag ggﬁ_%a\{\% yd[h @8\% e‘é‘?f?ﬁ%‘ea@% %Sms?l(‘-fﬂ;ﬁeﬁoagﬂ’
over ni ght and G¥hgehr lghtgdllemdelid, vapLaioQ°c. dngln by 29FQIFIN206%i1 due was
added et hyl acet at ecaga&;i m@@rHST@quG; organi c | ayer was separated, washed

with H20) brine a (hegr?gl g{'glgﬁg The sol vent was renoved and the
resi due 1.0 g) s"“B ) 64)n silica gel thick layer plates with
hexane- et hyl acetate (1:1) as solvent to gi ve 0. 365 g of product as a

gl ass. Angls. for C20HI9F3N2C6S: Calygassle ﬁ:@a IU4 1; N59 F,12.1;
S,6.7; 35 Found: C 508 H 4.4 Nl&g pee f’?"§

“@g ectrum ( ES)
473.1 (MrH) . HiNethesybsnzensgilfonyl)yls(3- mwrpmﬂw%weu %tr@w 0-
Exanpl e 97 Met hyl 1H-[1,4]benzodiazepine-3-carboxylic acid

4- (4- Met hoxyb | | dro-1
't [ 1, 4] bonzodi apept halsiEs, b 0134 & BB RRH5 o' 24P egpihedyitgh i o
2-[(2-am nobertzlﬂllwo(ﬂ@ﬂwﬂlenm AAcntetrahydre A+ ﬁbﬁnn@ﬁ}m@pmy@rw@ﬁwb% onat e
in 5 ml ofyopyric, Bet-Bagl @ttr ik 9m) VR erifksiiestelle #3d i3 fxﬁo@@Hﬁ@& wadtirfeasy |
chloride. The m xture red_at our s tcﬂ n concent at ed
to renove the ™ 88‘?‘v'§ﬁ‘tper\9’g'(5 ??lre é“\fa@”ﬁ‘&raeﬁa%c?ﬂceﬁtfa% Sfyd\ﬁ%s g‘f Snol
and the m xt urvacuush lang the ltmuczemwsd Wﬂh&ﬂt&hurﬂle\&&éz@l@mmasmdewﬁh &N
grtypeisagodancbt;zﬁ%cgaﬁ aaae\h@taguaﬁ?ﬁﬂ er I f 8) ﬁ]aura%ldm& wﬁ&h@ctq}/ulihtb Ad?cp,anﬁry )
itri i | Wi L u
i b Botor Srael e ESeetut CThe et whior NP BDE: ik gt :
et hyl acet2at e.exfrhet Wasl Washecbmmsz Nocitrzmcidy tHaD, tlmndrapdeimdt\mlng:eS@t 6(th of a
f Anal .

o " L CYSSERNSe i bt i o

Ref er ence Exarfider Gguugsngive 93[1(8@-fl\°@11¢769<9b BiPesuprd FF2§IZIZ 3N2

met hyl sul f onyl am nah&reyC et Hol.@avglate To a solution of 1.0 g (2. 54 nmol )
of net hyl .

[ (2- am nobenzyl )-(Ir%g?‘ho%?gehzénesu'lsfo(’)nyl ) am no] - 3- hydr oxypropi onate in 10
m of pyridine cooled to -5C was added 0.432 nl (5.58 mmol ) of

met hanesul fonyl chloride. The m Xt Refr é@@gﬁgdﬁp[@m at OC for 48 hours. To

the mxture Wasl\/f‘dh qu [f? ﬁ‘lp?)en %? 2-cadb(}nr;'?) 5“ (4-methoxybenzenesulfonyl)-Z 3,4,5-

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
To a mixture of 1.5 g (3.8 mmol) of methyl 2-[(2-aminobenzyl)-(4-
35 methoxybenzenesulfonyl)amino]-3-hydroxypropionate and 2.65 ml of triethylamine
in 12 ml of CH2CI?2 chilled at 0°C was added a solution of [1,1'-biphenyl]}-2-carbonyl



25 was extracted wth ethyl acetate. The extract was washed with H20, 2 N
citric acid, brine and dried with Na2S04. The sol vent was_renoved under
vacuum and the residue triturated with et hyl acet at e- hexadd ¢¥N g?me’e 0.90 g
of a sowalpo/2®- 142C. Anal. for Cl9H22N207s2: Cal c' d: CPEDU00/HINM. 9; N, 6. 2;
S,14.1; 30 Found: C,49.6; H 5.0; N 6.9; S, 14.0; Mass spectrum (ES) 455.5
(MtH) . WO 00/ 44730 -60 2 4 JUN 203 PCTI US00/ 01991 Reference Exanple 99
Met hyl 1, 4- Bi s- (4- Met hoxybenzenesul fony‘l4)2"- 2,3,4,5-tetrahydrolH[ Z, 4]
benzodi azepi ne- 3- carboxylate To a solution of 1.0 g (2.34 nmol) of nethyl
2- [ (2- am nobeHerde)in 648l @Ha%&aaeﬂfe‘né%wmwyraww@pmwmy@rﬁmpvqsmgbhat ein
6 m of byrigio@niaphed CRyOE it HEC. B o4HR0 1dycd R hepilatelahi Wihed

met hoxybenze Qn or e mxture was
concent r at ed™ fﬁgfﬁ Hre‘%é cig WV@C‘H{? $bN2@$4 eil‘%é@"‘eﬂéévaéaﬂ%"@?ﬂr%f of
et hanol and v&caumtmgueézgebfmwhdeﬁmm nAg&iIforCBeHngz@gﬁ was renoved under
vacuum a the res ﬁHechg@q?g?ggqajo@ &1 %8—; 5:.8HS 6@ ck layer 10 pl ates

as

wi th et hyl acetateé-hexane ( vent 10 g (60% of
product as a white foam Anal. calc'd for 025H26N20982 C, 54 9; H, 4.8;
N,5.1; 5 11.7. Found: C 54.8; H, RefirehteEfimplell. 5; Mass spectrum (ES)

S47.1 (M+H); 185 onent 81 N 3
BTl oo bR o

N, 5.0; Sqgl.4; Foundy £k obhis d\kfﬂnﬁnolﬁ ot IndhyiMA38- a%ﬂﬁsﬁénwibf@-s)
565. 2 (M+H). ference

Vot hy | - Ac: ERERY e DE BT BAG ﬁwﬁr&ﬁwrwl@n@e #76 264 PLAFHTRADION] benzo
di azepi ne- 3- tmtliymhatrelﬂ' ml af €}, anhillzdl t6 O?(D way adtled 2. 361 (1)1 . dofnnrod) 6fy |
2-[(2-di ty 5m
of  Sianydr ous i aﬁo*?“am%&%éyﬁr@‘%%yb% FUEGHY RO Kirred Wl AthE Wbty |

bi car bonat e. OVeRHER; xThe 8olyfien was Fheé&ﬂélgedzwﬂh Wﬂqlél%ﬂ‘ér“é‘mﬁ raé‘ddb%PFﬁaQWt and
the sol vent Ia?émpﬁaﬂddldﬂhe wagmwnuy&mdsh%shaswdue Mafriaddiddbeidipld et at e

0020 They st L i SARTERRES wiTA 1o 2 0B R 0T

Na2S04, The Y 8S1uE cuumto give
0.59 g of vqua@ e%%thIQZWiFNm 155C. Anal for C2pH22N206S: Cal ¢' d:

C 57.4; H5.3; N @Gadi: 8,60.9:H,49; ﬁ%diougd5@6©9 F.I35302NS|‘&6 5; S, 7.5, Mass
spect rum (ES) 419@&% (EXS‘%]%OHWﬁ? 61 2 473 U N 2003 PCT/ US00/ 01991
2‘1’1‘%

Ref erence Exanpl e
3- Acet ox30 2-[ (2- di acet yl am nobenzyl) (4- met hoxybenzenesul f onyl ) am no] pr opi on
ate A mxture of 1.0 g (2.54 mmln)ef EndEEpI€ 12 ( 2- ami nobenzyl ) - (45

Thyar de ng i onéuns fulSheshe g%?naffnyﬁoééﬁérwgaﬁs%ps 15" xt ur e
was concentrated and 3 mnl of[la&jbbnznddmhpnhmmeaﬂﬁﬂwitd hereto. The m xture

was heated at 10%‘0 %V?r[igtiugemmfaﬁﬁioé:%‘f%gﬁﬂl% dolt %éiiﬂ n§?@ d:'xﬁlgﬁ’(f]engﬁg@ vacuum

to give an oil er vac S'to glve

1.2 g of2% ywethgyyhsnzeneskionyl)aminol -hydroxppynpionate atr,%u 13:7gml 26,4 mmo})
N, 5.5; S, 6. 2triefigtantlne & 50tmb of BHpCly chilI&d &b 0°8 Waghadded BYHJSSmIS(]@Gmtmmm((ES)

520.8 (MrH). benzyl 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

30 acid, brine and dried with NapSO4_ The solvent was removed under vacuum to give
6.95 g of solid. The solid was chromatographed 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 C1gH20N205S:

Calc'd: C,57.4; H,5.4; N,7.4; S,8.5; Found: C,57.9; H,5.4; N,6.7; S,7.9;
35 Mass spectrum (ES) 377.2 (M+H).




15 Reference Exanple 102 Methyl

2-[(2-Di acetyl am nobenzyl ) - (4- met hoxybenzenesul f onyl ) am no] acr I ate A

m xture of 1.0 g (1.97 mmol) of nethyl 3-acetoxy-2-[(2-di aZét

am nobenzwo)ooidrsoet hoxybenzenesul f onyl ) am no] pr opi onat e am:tnﬁso%ﬁmm (5.92
mml) of triethylamne in 5 m of CH2A 2 was stirred at roomtenperature
overnight. 20 The solution was diluted with 30 mMl of CH2Cl12 and washed with
20 m each of H20, 2 ~T citric acid) brin#-and dried with Na2S04, The

sol vent was ~ renpved under vacuumto give a brown oil. Anal. for
C22H24N2~7S: Calc'd: C,57.4; H, 5. 3Referénceé Exampl®i3,. Found: C 56.2; H, 5.5;

N 5.6; S,7.2. 25 R .
2-{(4- Met hoxybenze%%iﬁ%ﬁagg;%gﬁ?f%%%g%ﬁyﬁésggﬁte %‘g‘ﬁ““ac
rylate To a suspendi r .

2- [ (2- am nobengyll} -rd3 bfneiethylanias 2e resuint @TyCHoOIN @boldd iy doTx ywisopddenat e

:aﬂhigr Tdeo%sz)ﬁ)loﬁ?gﬁ%éga?\/esg &?#485@}%‘% 82 ‘@@I’D&%ﬁ%‘&t‘?@wﬁ %gafdgt :at Poom
t enper at ur e anuixieawes then StioEed wwder argerhat rodmeteppgature fovad daysenTheomizdwrer at ed

to dryness undgis dffedWith 160 hﬂ%f@ﬂdﬂﬁnd‘@én%%ﬁéﬁ Qi 6mmpéacﬁ roszk!Per@CEt I c
anhydri de and the hours 35 and

lution stjrre erature
concentr at ed tcbmﬁta?ﬁeg‘%n &PS‘{'W g’sﬁm 88‘ bk rﬁi"olﬁ‘? ‘frﬁileﬁéar?é'“%?ﬁﬂ t he
m xture refl ughet 4 coli? Goustallizaiibre frool cthylometamgayecﬂ &g (54%) 0b mhite ropgstadd, ur e
and 2.5 6 /US00/ 01991 m of triethylam ne
added and thquw?%ggc %rrlagegrc‘ H_Iﬁﬁo rrperature overni ght. The sol ution
was concent rat ed t@aéFr‘l/n‘é*@ TaReb- #:54868ildde di ssolved in ethyl acetate. The
ethyl acetate was vamshedcwsid) HEQ; Njrg;set1and dried (Na2S04). The sol vent
was renoved under vacuumto give 1.0 g of colorless oil. Crystallization
fromethyl 5 acetate-hexane gave 0.625 g of colorless crystals) mp.
120-121C. Anal. for C20H19F3N206S: RefgrancdExample B4 H 4.1; N, 5.9; S, 6.7;

F,12.1; Fqgnd: C 50. 8;  Hyrbuigyi 3er§dx%xy-§ -Hietloxybetiendutongnect rum (ES)

473. 1 (NH—l) 10 ?. Reference
4- ( 4- Met hoxybenzenesul f onyl ) - 1 ?gﬁﬁ& JAaminppspRYRALS,y | ) - 2, 3, 4, 5-t et r ahydr

o 1H[1, 4] benzodi azepTmea 30hm:oboafy|1|5(9 Aci(31.8% mampd) xblumeethy] 3-lgdpx§3-A1
mol ) of meth etﬁo@ﬁeﬂﬁéhé&ﬁméaﬂé}éﬁ gwié rlaY'u) 19515 %f”ﬁtﬁﬁléméh%lk amide, .

or obenzoyl) - 2, benzadi azepi n car xy ate in 10
m of tetrahydPBedinan Msb%d@é agded pqriomise P8 X708 RmARCH Nath460% i# ur e
was stirred atoil) oametnemwé axaslrserréd)at 0°Cofol QO minatesl ahd eéheacl sodwtfonr Fr@v32dg under

vacuum To th i zed
wth 1N ra. GH %“?‘5@ ?‘gzx?éaéms[‘{édeg?’gﬁ%f ‘aﬁ]gr%g]edl eﬁ&gﬁ)’q’?\%’%g%%ri ed
with 20 Nazsozadd%érogmwenﬁm@uﬁméumbéﬁ reoae (emparauey {p 48 hourg) apd

white solid. Aiated vith SGﬁzﬁl‘Bﬁﬁhﬁ%&ate@ahﬁvdﬂer Q?h@fbrgamd'laéeﬁwasl\éeﬁarﬁted Emund

Gii i 21 ng t he Bbisasdates fiuptenet g apL IR The sorhped Bighbis 153
benzodi az @i n@nge&taacbmym@ed(wlths?o@m coch of HpQyr el. N2:HEQ3. dnige am drigsl withl 05
4- (4- Met hoxyb 0gs umeomd&m @faé éensmk@nh@ RRskiatdi {8 Ry was Zm%mfie&whﬁfeg@hydr 03

821;*2%23]723”2@;@3 oled gttt pwe 3308 (510t T S &Rl Boipg 8 np 27 o,
Mass spect r uml@Es). EEkﬁmzl §ohdttBcale run (3.0 g) there was obtained 2.32 g of white crystals,
having a m.p. 127-129°C. Anal. for C18H20N208S:
30 Calc'd: C,50.9; H,4.8; N,6.6;
Found: C,50.9; H,4.8; N,6.5.
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|, 4- Bi s- (4- met hoxybenzenesul fonyl)-2,3,4,5-tetrahydro-1H[1, 4] benzodi azepin
e 3-carboxylic acid off white solid. Anal. for C24H24N208S2:4 BUICE' d:

C 54.1;, Kydo&aadd 5-3; Found: C 52.4; H 4.8; N 4.7, Mass ppeaisocddpIES) 533.1
(MtH). Reference Exanple 107 10

| - Met hanesul f onyl - 4- (4- met hoxybenzenesul fonyl ) -2, 3, 4, 5-tetrahydro-1H 1, 4] be
nzodi azepi ne- 3-carboxylic acid white sol+d- Anal. for Cl8H2pN207S2: Cal c' d:
C 49.1; H 4.6; N 6.3; a Found: C,47.5; H 5.0; N 5.5; 15 Mass spectrum (ES)
441.1 (MrH). Reference Exanpl e | OReference Example 15

| - Benzoyl - 4- (4-nmet h sul fonyl etrah
[ 1, 4] be%zodl <(512ep| ne%ﬁ@ﬁ?ﬁgf%rﬁ%og e béﬁ %’ﬁ?’éyqegﬁ?ﬂwﬁg%yl)aaé?oltmm2N2~68:
.a Clc'd C61.5; H5.2; NB®6.O; 3-hydr¢xorpmpmnat608 H 5.2; N5.7; Mass

i pig;: ;Im ( E(Szl ﬁgt?h'?o S(/i%%inl)i@ure und%r"_’nioﬁ‘r‘f;)f l@ﬁ 6ES QS%P%?PQ%? él}ethy{ |C_’»|—hydroxy—2 -[(4-
[ 1 4] bonz obi aBEpORE ARy D1 @ TR A IBIPIPTARAD 5 Fibiof cdryrhaceL es

Cal c' d: C, 56. #as L‘tﬂdi:dol 1Ng 1969 Hinblp wh dimnfonim 20rntdiedfdllowddd Gy Ghe Sdditidhi ofVass

spectrum (ES) %ég / %?géw I_thlladlum VP QA4 PR nfiuRElEL Sh%Es %&H@h? atfdnf ~

ju?l 42(1\3/25 hﬁg Blmraélym@én@qa)edlat( °Fy fard? thpntsar Bbeynixture Jvas Bligred tamygh o- 1H[
1, 4] benzodi az amtdmm@ousaerahﬁwh ithe fRkath mc&xﬂrami {otdryfesp unaérovaaﬁﬁn té\rgale 2 f or
%;)’SH 2; glg c?& C%lhcd 2E i ﬁwm\ﬂ)th &:thyll5 acel\al’te ga\ie d: &5’ gd(47‘? ) o? w?fnte taZS 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.

15 Reference Example 16
Methyl 3-Hydroxy-2-{(4-methoxybenzenesulfonyl)-[2-(2,2,2-
triflunoroacetylamino)benzyl]amino}propionate
To a solution of 0.50 g (1.27 mmol) of methyl 2-[(2-aminobenzyl)-(4-
methoxybenzenesulfonyl)amino]-3-hydroxypropionate in 5 ml of CH2Cl2 was added
20 1.8 ml (12.7 mmol) of trifluoroacetic anhydride. The solution was stirred for 1 hour
and concentrated to dryness under vacuum. 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.
25  for CooH21F3N207S:
Calc'd: C,49.0; H,4.3; N,5.7;
Found: C,49.0; H,4.5; N,5.4.

Reference Example 17
30 Methyl 2-[(4-Methoxybenzenesulfonyl)-
(2-nitrobenzyl)aminolacrylate

To a solution of 1.0 g (2.356 mmol) of methyl 3-hydroxy-2-[(4-methoxy-
benzenesulfonyl)-(2-nitrobenzyl) aminojpropionate in 2 ml of pyridine, cooled to -
10°C was added 0.539 g (2.83 mmol) of 4-methylbenzeuesulfonyl chloride. The
35  solution was chilled overnight and 4 ml of pyridine and 0.539 g (2.83 mmol) of 4-
methylbenzene-sulfonyl chloride were added. The mixture was stirred and chilled at



Ref erence Exanple 111 10

4- (4- Met hoxybenzenesul fonyl) - 1- (2- t hi enyl carbonyl ) -2, 3, 4, 5, tetra%ro-lH(l,
4] benzodi azepi ne- 3-carboxylic acid white solid; Anal. for oy 6S2:
Calc'd: &dbovf730H, 4.3; N, 5.9; Found: C,54.9; H 4.4; Nb. HcT/msoomm spectrum
(ES) 473.1 (MtH). Reference Exanple 112

1- Met hoxyacet yl - 4- (4- net hoxybenzenesul fo%’h) 2,3,4,5-tetrahydro- 1H

[ 1, 4] benzodi azepi ne- 3-carboxylic acid 20%hite crystals, mp. 193-194C

Anal . for C2pH22N247S. Calc'd: C/55.3; H5.1; N,6.5; Found: C 55.1; H4.9;
N, 6. 2; Mass s{36% fom24 BES)rs 488.diluted with 1280 .Réfhermixtre Fvasngxitractéd 3vith ethyl

h
1L o b ol By o) i e a1

for C23H21N3 )-cThe s WP rqmoyed Unferovaguum o giye el se 8p of. Lheoils.
N, 8.8, Mass s\omxmmeaame ﬂmf%yﬁmw)and 1.08 4 ofUNmath31DeRPSdIAROChloride

PCTNS00/ 0 6 f
1< - Bi pheny i BIGR) e 3 T RGeSl e, ¢ oo tempsrajune Queright, w114
[1, 4] benzodi ahqudnwutsﬂz& bbbeynixgurecvas extracted pathrethyhacdtate and thexxHagNRas6S: 5
Cai ¢’ d: C, 66. Wash&d itk HHOD 220 cﬁ?i'é%id Qm@“br?ne dtdothén diled with MASSOFPERfer UM
(ES) 543.6 (MtH). Reference é
- et hoscy DAOHER S50 FEBANAS 101210y 1o et Brosth ¢ibnyThe. oil avag cavstaliredhfamo- 1 1
, 4] benzodi azeq;lhamel ®- giwer Wbite/¢riystala,ang. GHHET &C.f Axeain forr@ pgH 1 siNpO7S2pH24N207 S2:

Calcd 1.3; C 50.3; H5.3; N5.7;, 15 Mass
spect rum (OIISES) 467. %ﬂgﬂ/} IF—:QSQ 2%1#’4 S,

erence Exanple 116
1-([1, 1 -Biphenyl] °2m€a ok IH4.2: N4l et hoxybenzenesul fonyl ) - 2, 3, 4, 5-tetrahy

dro i H—[l 4] benzodi azepi ne- 3- car boxyl ic acid 20 white foam mp. 106-145C.
Anal . for C3pH26N2~6S: ;- Calc'd: ggig?i Ablgél’SN 5.2; , Found: C, 65.7;
QK

H 5.0; N, 4.8; Mass spectrum (ES) Reference Exanpl e 117
1- (3- Fl uor obenzoyl ) - 4- (4- meMethyl Zef(44d Yhengenesldfayl)-5- t et r ahydr o-i H

[ 1, 4] benzpygli azepi ne- 3- 3(41 éﬁhﬂn{lcﬁ%ﬁ%ﬁfn@ﬂ&ﬁ ﬁaﬁf&ﬁcrgiafi 30

4- (4- Met hoxybenze sul ug 0 rahydr
0lH [ 1, 4] benzodi az |an<911 I Bc 3% d“mOI Y St yl[ animbbenzylg ?‘{

methoxybenzenesulfonyl)amino]-3-hydroxypropionate and 3.0 ml (21.6 mmol) of
triethylamine 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
20  temperature overnight and diluted with CH2Clp. 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 C24H23N30¢S:
Calc'd: C,59.9; H,4.8; N,8.7; S,6.6;
Found: C,59.0; H4.8; N,8.5; 5,6.9;
25 Mass spectrum (ES) 482.6(M-+H).

Utilizing the procedure described 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

30 appropriately substituted methyl 2-[(substituted-2-aminobenzyl)-(4-methoxybenzene-
sulfonyl)amino}-3-hydroxypropionate.
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4- (4- Met hoxybenzenesul f onyl ) - 1- ( 3- phenyl propi onyl ) -2, 3, 4, 5-t %t rgpég@blH
[ 1, 4] benzodi azepi ne- 3-carboxylic acid white solid. Anal. for @ 6S:. 5
Calc'd: C 680dbp4dd3®. 3; N, 5.7; Found: C,61.5; H 5.4; N 5.2; rifrasosmoet r um
(ES) 493.2 (MH). Reference Exanple |20 10

4- (4- Met hoxybenzenesul fonyl )-1-(2-trlfl uoronet hyl benzoyl)-2, 3, 4, 5-tetrahydr
ol H-[ 1, 4] benzodi azepi ne- 3-carboxylic aci d R&-erence Exanple 121
1-(2-Chloro-6-trifluoronethyl benzoyl) - 4- (4-nmet hoxybenzenesut fonyl)-2, 3, 4,51
5 tetrahydro-1H-[ 1, 4] benzodi azepi ne-Refersnee Exhinpleat® d Ref erence Exanple |22
1-(4-Fluoro-2-trifl uoronet - A- (4 fonyt)-2, 3, 4, 5t
etrahydro- 1 H [ 1, 4] benzodi a%E@E’gﬁg{‘{é@r‘:&é‘%%gg{ﬁﬁggﬂi'%@?’ghce Exanpl e 123
| - (2- Fl uoro- 6-trif | uor onet hy ktiBnerepretylaminohenzydlopineiaeridatel f onyl )- 2, 3, 4, 5

tetrahydro-1H [ 1, 4] bgmaeehaned e 130921 A0XxhiiCfr ¢y H?%’ﬁ@j gence Exanple
)-2,3,4,5-tetrahydro-1H

| 24 4- (4- Met boxybenz sul [).-1-(2-net hyl benzoy , 3, 4,

[ 1, 4] benzodi azepi ne- ?]a@éfb(fbggpr %"élci(hﬁs'ggf erence Exanple 125 30
4- ( 4- Met hoxybenzenes BblimmhyC,50.8; HA.2réN,6l - 6- chl or obenzoyl ) -2, 3, 4, 5-tetrahydr
v1H [ 1, 4] benzodi azepi ne- 3-car boxylic acid Reference Exanple 126

1- (2, 4- D net hyl benzoyl ) - 4- (4- met hoxybenzenesul fonyl )-2, 3, 4, 5-tetrahydr o- 1H3
5 [ 1, 4] benzodi azepi ne- 3- car boxyl i ¢ Refarence\Examp 0 -67 Reference Exanple
127 2 ~r JUN 2(~3 PCThSH ﬁﬂ(@%enzoylaminobenzyl)-(4-methoxgbenzenesulfonyl)

1-(2,5-D rreg?yl benzoyl) - 4- (4- met hoxybegzen{gsgljﬁiace}nyl )-2,3,4,S-tetrahydro-1H
|, 4) benzodi azepi ne- 3-carboxylic acid 5 FRrP eExarrpl e 128

1- (2- Chl or o- 4- f | uor oyeltovy9il) Anal forfGasHarNpeeSenesul fonyl ) - 2, 3, 4, 5-t et r ahydr
01H[1, 4] benzodi azepicar*d3-C88.89¥4).0;,84d Reference Exanple 129 10

1- (2- Chl or obenzoyl ) - %8';6}1 Ir@%g%lyl eﬂﬁgﬁsul fonyl)-2,3,4,5-tetrahydro-1H 1, 4]

benzodi azepi ne- 3-car ce Exanple 130

15 Reference Example 21
Methyl 2-[(2-Acetylaminobenzyl)-(4-methoxybenzenesulfonyl)
aminolacrylate
Reference Example 22
20 Methyl 2-((4-Methoxybenzenesulfonyl)-{2-[(3-

pyridinylcarbonyl)amino]benzyl}amino)acrylate
off-white solid. Anal. for C24H23N30¢S:
Calc'd: C,59.9; H,4.8; N,8.7; S,6.6;
Found: C,58.9; H,4.8; N,8.4; S,6.4;
25 Mass spectrum (ES) 482.8(M-+H).

Reference Example 23
Methyl 2-((4-Methoxybenzenesulfonyl)-{[(2-
thienylcarbonyl)amino]benzyl}amino)acrylate
30 tan solid. Anal. for C23H22N206S2:
Calc'd: C,56.8; H,4.6; N,5.8;
Found: C,55.7; H,4.4; N,4.9.



1- (2- Fl uor obenzoyl ) - 4- (4- met hoxybenzenesul fonyl) -2, 3, 4, 5-tetr ahydr o- 1H15
[ 1, 4] benzodi azepi ne- 3-car boxyl i ¢ add Reference Exarrpl e 131
1-(2-Chl oro-6-fl uorobenzoyl) 4- (4- met hoxybenzenesul fonyl ) - 2, 2, 4 JONt 8T ahydr

0 1H-[1, 4] bapagesliasepi ne- 3-carboxylic acid 20 Reference Exap’@ﬁ'msdoﬁﬁggl

1- (2, 3-Di fl uor obenzoyl ) - 4- (4- met hoxybenzenesul fonyl ) -2, 3, 4, 5-tetrahydro- 1H1
[ 1, 4] benzodi azepi ne- 3-carboxylic add , 25 Reference Exanple 133

1- (2, 4-Di chl or obenzoyl ) - 4- (4- met hoxybenzenesid! f onyl ) - 2, 3, 4, 5-t et rahydr o- 1H

[ 1, 4] benzodi azepi ne-3-carboxylic add white solid. Anal. for C24H2pCl12N20( S:

Calc'd: C53.8, H 3.8 N5 2; 30 FourRkferenbe’Edimple249; N, 4.9; Mass spectrum

(ES) S33 (M H. Reference

1- (2, 3- Di chl or obenzoyl ) - 4- (Eﬁelgﬁiyﬁzi%g%%eeﬂr\]%:g’aﬁtﬁm}l?o)ge%zyﬂgl t et rahydro-1H3
5 [ 1, 4] benzodi azepi ne- 3- car boxyleﬂmxabﬁlwenesmfnnﬂlmmwrmejoI 44730 -68

Ref erence Exanpl e 135ydfei\siPOARARLEC

1-(2,5-Dichlo obenzof% d§ nesulfonyl) 2,3,4,5-tetrahydro- 1H
1, 4] benzodi az pi ne-3 QF@ é$p|r£§}'};§‘i‘ E%Reference Exanpl e 136

1- (2- Met hoxybenzoyl ) - Beund: @SB ¥yhéNsSiesul fonyl ) -2, 3, 4, 5-tetrahydro-1H 1, 4
] benzodi azepi ne- 3-carboxylic acid Reference Exanple 137 10

1- (4- Chl or o- 2- met hoxybenzoyl ) - 4- (4- net hoxybenzenesul fonyl ) - 2, 3, 4, 5t et r ahydr
0- 1H[ 1, 4] benzodi azepi ne- 3- car boxy| i dRedereBcexampla@8 Exanpl e 138 , .

4- (4- Met hoxybenzenesul f onyl ) -Meth Zﬂé(f4|fM|e méghﬁfoﬁy];i 24(,5 tetrahydro 1H
15 [1, 4] benzggl azepi ne- 3- car box aci.d _Re ren Erognﬁ_‘e
4- (4- Met hoxybenzenesul f onyl ) - il HE?W?“"T @1“8 B %‘ez 3,4,5
t et rahydro- 1H[ 1, 4] beliglsdrowrepil. nénavfpamoklyslﬂzozﬁg d 20 Reference Exanple
}14?4’|\/e£h b e T D A BevhsT - 2- t hi enyl carbonyl ) - 2. 3, 4. 5

oxy enzenesu y nme -t hi enyl car bonyl) - 2, 3, 4,
tetrahydro-1H[ 1, 4] be %@ !3 égﬂ &i’esé lgg)qboxyl ic acid . 25 Reference Exanple
141
1- (3- Chl oro- 2=t hi enyl car bonyl ) - 4- (4- | fonyl)-2, 3, 4, 5tetrahyd
ro-1H1[1, 4] bgsnzodl azepi ne- 3- car box I:ﬁgﬂa}gﬁy &) g?lée Exanmpl e 142 30
1- (2- Fur anyl car bonyl ) - 4- ( 4 MetgbiiZeE3Benyinrepiopyhaminobenzylk-@r r ahydr o- 1H 1,
4] benzodi azepi ne- 3- car boxyl i ¢ aRtitbxyhérizenésalfoflyl)anidb)ack@ateC22H20N2~7S:

Calc'd: C 57.9; H ﬁiélitbwwnGOiiL.;Arﬁﬁpﬁgbz%zg:ﬁzéésﬁ’ 4.5; N b5.7;
Calc'd: C,63.8; H,5.6; N,5.5;
20 Found: C,66.7; H,5.8; N4.1.

Reference Example 27
tert-Butyl 2-{[2-(3-Trifluoromethylbenzoyl)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.



35 Mass spectrum (ES) 455.1 (MH). 2 4 JUN 2003 WD 00/ 44730
PCTI USO0/ 01991 -69 Reference Exanple 143
4- (4- Met hoxybenzenesul f onyl ) - 1- (3- met hyl - 2- f ur anyl car bonyl )2 2, 8N42068 et r ahyd

ro-1H[ 1, ¢bhn#ai azepi ne- 3-carboxylic acid 5 Reference beafgdodoibdst
4- (4- Met hoxybenzenesul fonyl ) - 1- (4- met hyl - 2- f uranyl carbonyl )-2, 3,4,5

tetrahydro-1H[ 1, 4] benzodi azepi ne- 3-car boxylic acid Reference Exanple 145
10 -48-

1- (5- Chl or o- 2-furanyl car bonyl ) - 4- (4- et hoxybenzenesul fonyl ) -2, 3, 4, 5t et r ahyd
ro-1H[ 1, 4] benzodi azepi ne- 3- car boxgéferenae Edamipfesaoence Exanpl e 146

1- (S-Chl oro-2-thienyl car -4s (4- net hoxybenzenes onyl)-2,3,4,5 15
tetrahydro-i H[1, 4] benzo@gﬁﬁ;BT{ﬁ%gécﬁrBBXéﬁﬁongﬁﬁw rﬁé)]eg%/yé ice Exanple 147
1- Pr opi onyl - 4- ( 4- met hoxy be (d-oregisoxybengengsuiopyaminogacrlagelr o- 1H

[ 1, 4] benzodi azepi ngsiwr &l PAXM! Fo5 C?‘ii—l%ﬁQOE@f erence Exanple |48 '

1- Hexanoyl ; 4- (4- nef hoxybenzenesul fonyl’) -2, 3,4, 5-tetrahydro- 1H 1, 4] benzodi az
epi ne- 3- caf boxylic %édeé-hgf%geﬂégaanpl e 149

1- (3- Met hoxypr opi oRyhnd: &600; Be5.ApXyg®enzenesul fonyl ) -2, 3,4, 5-tetrahydro-i H 1

, 4] benzodi azepi ne- i i ence Exanple 150 30
4- (4- Met hoxybenzeng%agﬁpggﬁ*ﬁlig[s)?gst%nﬁg%@f‘car bonyl)-2, 3,4, 5-tetrahydro-1H

[ 1, 4] benzodi azepi ne- 3- car boxyl i ¢ aci d Reference Exanple 151
4- ( 3- Fur anyi car bonyl ) - 4- (4- met hoxy@Garenat€EvAhRYI0) - 2, 3, 4, 5-t et rahydr o- 1H35

1, 4] benzogdi azepi ne- 3-c¢ I i 044730 -70 JUN 2003
I[DCT / ]USOO 8& 991 I[I%ef erenc g&%ﬁﬁﬁpi[@ (?%El%hexy\‘\g‘"go“ﬁ) ammObEDZYﬁ-(i
1- (trans- Crotonyl) - 4- (4. net metdxybearenssilfonylaminv}arylate t et r ahydr o- 1H
[ 1, 4] benzodi azepi ngn3s e OXyd1l for @5k 3®ﬁgé§r ence Exanple 153
1- (Met hacryl oyl ) - 4- S_‘és},— [Tgtgg%xﬁbgn_zﬁnes:u fonyl)-2,3,4,5-tetrahydro-1H
[ 1, 4] benzodi azepi n€ade Gl dh4-& Nordd Ref er ence Exanpl e 154 10
1- (Pyrrolidi noacet Foyndd O(39-1181,60xNIsehzenesul fonyl ) - 2, 3, 4, 5-t et rahydro- 1H 1,
4] benzodi azepi ne- 3 i CJ nce Exanple 15S
1- (Acetyl g%n noacet y| ;-%?%H%r@t:‘%ox@be z'gﬂgsul fonyl)-2,3,4,5-tetrahydro-1H15
[ 1, 4] benzodi azepi ne- 3-car boxylic acid
Reference Example 31
Methyl 2-{[2-(3-Fluorobenzoyl)aminobenzyl]-(4-
methoxybenzenesulfonyl)amino}acrylate

20
Reference Example 32
Methyl 2-{[2-(3-Chlorobenzoyl)aminobenzyl]-(4-
methoxybenzenesulfonyl)amino}acrylate
25 Reference Example 33

Methy! 2-{[2-(2,4-Dichlorobenzoyl)aminobenzyl]-(4-
methoxybenzenesulfonyl)amino}acrylate

Reference Example 34
30 Methyl 2-{[2-(2,3-Difluorobenzoyl)aminobenzyl]-(4-
methoxybenzenesulfonyl)amino}acrylate

Reference Example 35
Methyl 2-{[2-(2-Chloro-4-fluorobenzoyl)aminobenzyl]-(4-
35 methoxybenzenesulfonyl)amino}acrylate



Ref erence Exanple 156

1- (Cyci opropyl carbonyl) - 4- (4- met hoxybenzenesul fonyl )-2, 3,4, 5-tetrahydro-| H
1, 4] benzodi azepi ne- 3-carboxylic acid 20 white crystals) nm@p. JU8128835C,

Anal , fowo©G®34BRN2~6S: Calc'd: C,58.6; H/5.2; N, 6.5, Foraarus@/®891l; H,5.5;
N, 5.8; Mass spectrum (ES) 431.5 (M+H). 25 Reference Exanple 157

1- (Cycl obut yl car bonyl ) - 4- (4- met hoxybenzenesul fonyl ) -2, 3,4, 5-tetrahydro-1H 1
, 4] benzodi azepi ne- 3- carboxyl i ¢ aci d Ref ##%nce Exanple 158 30

1- (Cycl ohexyl car bonyl ) - 4- (4- met hoxybenzenesul fonyl ) -2, 3, 4, 5-tetrahydro-1H |
, 4] benzodi azepi ne- 3- car boxyl i ¢ adieferenice Exaople6 Anal . for C2q. H28N206S:
Calc'd: C 61.0; H, 6.0; 5_ (P06 Y g 144. 35 Mass spectrum
(ES) 471 .5 (MH). ol s Eyraita S%ﬁy%gnxg’éﬁﬂf TS 3001 Ret oronce
Exanpl e |59 methoxybenzenesulfonyl)amino}acrylate

(D, L) N- (4- Met hoxy bfnaziteasslitf anyl Jor@3BobNbOaRydr opyranyl ) seri ne, Met hyl
ester A nixture o i : f N_-(4-met hoxybenzenesul fonyl)serine,
S et hyl rT'tl‘éster; 1&6%‘13 ’?82(7%% ’6'§T 3, 4-di hydro-2H pyran and 9. S ng of
4met hyl benzene- sEpinshi@ 5801 H.4MbeBgdrate in S m of tetrahydrofuran was
refluxed over ni ghiR09pdchEmES) #7CR0 (SHgONCcent rated to dryness under
vaccum The residue was extracted with CH2Cl2 and the extract washed with 2
N NaHC03, brine and dried with Na2S04. The solution was filtered through a
thin pad of hydrous 10 magnesi umReferena¢ Examglet}¥e filter pad washed with

CH2d 2. e filtrate was o 1(4.hg.residue (2.3 g)
was extrl@t ed with three @%ﬂﬁfﬂgﬂ’?@%‘%‘?{zﬁ‘g@ﬁ%@ﬂg@ give 1.92 g of
product as a yel | ow oi | ; tiiga¥lcathonyDaminotkenzghaming)agyylate 1 S Ref er ence
Exanpl e 160 Met hyl

3- Hydr oxy- 2- ([ 4- met hoxybenzenesul -1z phol i nocar bonyl am no) benzyl
] am, no} propi onate To a m xture ofﬁ‘gll..g%:%eJE m@ﬁ%l ) of nethyl

2-[ ( 2- ani nobenzyl ) - ( 4- Methphdr{[BdAAcstdamingacatyDamineperzylly@r oxypr opi onate in
8 m of pyridine chilled ain@néybéhzehesulivaghaiiitfactyfatel (b. 34 mmol) of

mor phol i nocar bonyl chloride. The m xture . was kept at 0 to SC overnight.
The m xture was concentrated under vacuum and diluted with ethyl acetate.
The sol ution was washed wi th H20,Réferdnce Exampkedd9d, and brine and dried with

Na2S04, The sol vent was M&gg\"?gz%%hhe‘fﬁﬁwﬁaﬁm%.bl‘&zil]fﬂl- g of solid

(yel | ow-orange foan). The was chr opat Qgr aphed thick layer silica
2S gel plates with hexane- é‘?%p?xygéﬁ“&?@l(@:)’ﬁ }Q‘H'Wl%é?]t to give 0.86 g of
solid. Agal. for C23H29N308S: Calc'd: C S4.4; H S.B; N, 8.3; Found: C, S3.9;

HNEtSh;I N, 8. 1; Mass spectrum (ES) é&@reﬂc&ﬁﬁ@nple% Ref erence Exanpl e |6l

2- { (4- Met hoxybenzenesuMethyl 3-{22Cyslobnpriearbemianaalenanii6) benzy! j am no} acr
ylate To a solution of O0.7Qnéghéxybédzemesilfonglamitrid)ydrylate

3- hydr oxy- 2-{[ 4- met hoxy3S

benzenesul fonyl ] -[ 2- (4- nor phol i nocar bonyl am no) benzyl ] am no} pr opi onat e and
769 ~L, @8.54 mol) of tri et hyl anReferenge Bxamplef4lCH2C12, cool ed to 0C) was

added 0.386  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-sulfonylJamino]acrylate in 5 ml of anhydrous methanol
30 was added 0.109 g (1.3 mmol) of anhydrous sodium bicar-bonate. The mixture was
stirred at room temperature overnight and the solvent removed under vacuum. To the
residue was added ethyl acetate and water. The organic 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
35  white crystals, m.p. 160-163°C.




WO 00144730 -72 2 4 JUN 2003 PCT/ US00/ 01991 g (2.03 mmol ) of

4- met hyl benzenesul fonyl chloride. The m xture was stirred at room
tenperature for 2 hours, diluted with water and extracted @& UEHEBL2. The
extract wastomashed with 2 Ncitric acid, brine and dri edPGWYS90RE2E504, The
sol vent was renoved to give 0.67 g of a yellow oil. Anal. for C23H27N307S:
5 Calc'd: C56.4; H5.6; N8.6; S,6.6; Found: C/56.1; H 5.8, N8.3;, S 6.6.
Ref erence Exanpl e 1b2 Met hyl -50-

4- (4- Met hoxybenzenesul fonyl ) - 1- (4- nor phol i nocar bonyl ) -2, 3, 4, 510

t et rahydr o- 1H-[ 1, Anab&rAaiteadaOn8: 3- car boxyl ate A mi xture of 0.50 g (1.D2

mol ) of methyl 2chi4h @gd}gwgggmsul fonyl)

(2- (4-norphol i nocar bopy| - am '). 1 mno } acrylate and 0.111 g ( 1.32

mol ) of anhydrougoﬂ%djié)@?w&ag-%{%%g"J’aﬁaydrous met hanol was stirred at room
tenperature for 1®MdBospestruA(ESRHX 1 MaH).55 ng of NaHCO3 was added and the

m xture stirred at 15 roomtenperature for 2 hours. The solvent was renoved

under vactum and the residue diluted with H20 and extracted with ethyl
acetate. The ext r dHizinggheuarorednrovin Refsranse Expmplerd le thevfiollpwing dnisznediate

sol vent was rcampylﬁmsalagintb@ pRphdye ffoﬁﬂtu{eata?gmmégtg et ege‘t(hy,l,etmgt ate to
ar

give 0.36 g of a vello id:..Anal..calc /N307S: C, 56.4; H,5.6;
N, 8. 6; S, 6. G%eﬁga%saitjo@ﬁ-gﬁ&Pgﬁtg_eg?mmo&eg,zﬂ%p 1,ac gé%‘i‘??ass spectrum ( ES)
490.3 (MtH). Reference Exanple 163

4- (4- Met hgxybenzenesul fonyl) - 1- (4pifeiaie Exampf &onyl ) - 2, 3, 4, 5-tetrahydro-i H
[ 1, 4] benzodi azeﬁ &e- E-S%boxyl i c Aci dl 25 A nixt urc—i: of ? ?6 }% go. 735 mmol )

of net hyl ethyl 4-(4-Methoxybenzenesulfonyl)-1-(4-methylphenylsuifonyl)-2,3,4,5-

4- (4- met hoxybenzenesul f eetydhylir{AH,4ibendodinzepine3ydarbaxylatd, 5-t et r ahydro- 1
M of tetr anydr of e ot AR R BIOd T L ire Tor 1 hour. The
m xture was concef@lcak EP0LidbH-%NeAm and the acidified with 1 N HJ and
cool ed. Thke m xtumpmsj,jd_i;t}gsggimgi the solid washed 30 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 (BS) 4?4.3 (MH). WO 00l 44730
-73 Reference Exanple 164 2 4 JUNReRcPEXABPI 431091 Met hyl _

beneyl ) am noj pr op! SNl plemelibx BRI IUEANS i S tyafacy L - e ore
N- ( 4- met hoxybenzenesul f onyl )deiitez!P‘éiﬁ?%ﬂﬂ%g'Gg’g}wéWF‘) serine, methyl ester)
0.825 g 0.4 nol ) waite dolith| Amad- BnChsHAPeNFY4S2al cohol and 1.16 g (4.4 mol) of
tri phenyl phosphi ne. i 3. 4 fo. rahydr of uran was added dropw se a

sol ution of O. 766:310?4.Aclf§%g1’0{_]%8@?€%i]ét hyl azodi carboxylate in 1 m of

t et rahydr of ur an. AEndii GohBeHvbd Npilr red at roomtenperature overni ght and
t he solvent renoved under vacuum The residue was 10 triturated with

diethyl ether, filtered and the fy t hrough a thin pad of
hydr ous nmagnesium silicate. The p%%@ég\%ggﬁg%d%th et hyl acetate and the

total fil26r atMethpht-BMethanesulfonyl-dr(drimethoxyheagensselfony:»3diSrietahpdrogl it

solid. The solid was chronat qgfrmeediarepind-3-eardRylatd t h hexane- et hyl
acetate (5S:45) as.solvent. Th r.act i ons, cont ai-nl gduct were conbi ned
and the sol vent r&SRUGSEES ,@.@23%-_132%%_3?r éﬁ@ﬁﬂ%z Mass spectrum ( ES)
543.1 (MrH). Ref efCaltle GRAAPHA.ILOB6.REL hyl 2-t

[2-(4-1" yridinyl mphhyd: enegii pPengyl | - [ 4met hoxybenzenesul fonyl ] am no) - 3- hy
dr oxypropionate 20 A nixture of '0.50 g (1.268 nmol) of nethyl

2-[(2- am'3ﬂobenzyl ) - (4- met hoxy benzenesul f onyl ) am no] - 3- hydr oxypr opi onat e
and 1.268 mol of 4-pyridi necar boRéferbpby Beampledsnri of anhydrous et hanol was

refluxed for 1. u and j r to
ryness. To t ne VORVT By 44t ihB e Sl rih La R Rt BT
acetate | ayer was separated dhdikepsedinzepine3tcaxbogyBteess 25 under vacuum
The solid was puridfni8fid bXniinidrlcolsBygR,0hs.0mat ography on silica gel with
hexane- et hyl acet ?:[é}% as g%vlggt ] ive 0.40 g of solid product (plus a
smal | amodnt of s fgbmét 'r4alth§§' Anal . for C24H25N306S: Calc'd: G, 59. 6;
H,5.2; N, 8.7; FoukdondC G82.8; HE.ZN;5.6N, 7. 4; 30 Mass spectrum (ES) 484
(MtH) - product; 395.1 (MtH)-starting material. Reference Exanple 166



Met hyl

1- (Cycl ohexyl car bonyl ) - 4- (4- met hoxybenzenesul fonyl ) - 2, 3, 4, 5% gtwmo- 1H[1
, 4] benzodi azepi ne- 3-carboxylate 35 To a solution of 0.80 g ) ) of
met hyl 2wlo dodsafeycl ohexyl car bonyl) PCT/US00/01991

am nobenzyl ] - (4- met hoxybenzenesul fonyl )amno } acrylate in Ifl m of

met hanol was WO 00/ 44730 -74 2 4 JU N 2003 PCTI USO0/ 01991 added 0.207 ¢
(2.46 mmol) of anhydrous sodi um bi carborate. The mixture was stirred for 2
days and then an additional 0.207 g of NaHCO3 added. The m xture was
stirred overnight and the solvent renoved under vacuum To the residue was

added H20 and ethyl acetate and t } separated. The et hyl
acetate extract was 5 washed wthﬂgt;e?él]%e@rﬂg(r;ﬁéﬁgﬁth Na2S04 and t he sol vent

removed under vaMgthyk bAgetyk4g4-amthoxybenzenegifonybi2,hd,Stetrahydre-Bil4 . Anal .
for C25H30N206S: Cal ¢’ d: G, 6114 jhénRdibzepine-3toarbodylite C 61.0; H 6.4; N, 5.3;
Mass spectrum (ES) 487.0 (MtH) . 10 Referenc I 7 Met hyl

3- Hydr oxy>2- [ ( 4- me¥H $ &h slﬁh@y&)‘%ﬁ'—@ﬁ%%gﬁf}é&zbenzyl ) ani no] propi o
nate To a sol uti orCad'd:@C,¥B%; 4,53t Nyét@f ) of net hyl 3-hydroxy-2- (4-net hoxyl5
benzenesul f onyl am B¢ . m of N, N-di net hyl formam de cooled in
an ice bath was aﬁgéﬁ%&%mﬁfgﬂg%ﬂ& 60%in oil) ( 1 mmol). After the gas
evol ution ceased, 0.165 g (1.1 mmol) of sodiumiodi de was added) followed
by the addition of 0.226 g ( 1. | ReféBénce®xafpldgDro-2-nitrobenzyl chloride
in 1 m af, dimethylfar 1de. The sol utd ame. pur a stirred at
roomte rr;l(g rature R%?}én% %ﬁﬁ%zegﬁuﬁfﬂgﬁ%ﬁF@Mp%%@%ﬂg-&y%ﬁ%e r vacuum
and the residue extract detrahydrodii{l.dibemrndiagepingcd-caxhoxylatehed wit h H20,
brine and dried Wdrhwhiad A AhRersd wg@EN«ﬁggS;m renoved to give 0.53 g of
solid which was cg:((ag t{~°§5 plgéc&sg\r 22}1| ck layer silica gel plates with
hexane- et hyl acet Cn;? .’ '§l’ L& dnt to give 0.143 g (31 %9 of product,
as crystals) m p. Fobd:X0,8%€2; Adl; N,8.8r Cl 8HI9CIN208S: 25 Calc'd: C, 47. 2;

H 4.2; Ni1& 1; Foung, R : ~0; Mass spectrum (ES) 4S9.2 (M+H).
Ref er enceI@ExarrpI er’?%sgg%%@/@t@ﬁ 4822 (hb+f).

3- Hydr oxy- 2- [ (4- met hoxybenzenesul f onyl ) - (4- chl or o- 2am nobenzyl ) am no] pr opi o
nate A m xture of 0.454 g (1 mml) of nethyl

3- hydr oxy- 2-[ (4- met hoxy- benzene

sul fonyl ) - (4-chl oro-2-nitrobenzyl)am no] propi onate and 0.451 g (2 mural) of
Snd 22H20 in 12 m of methanol waBefesenca¥xample4® hours. An additi onal

0.451 g 30 (2MutRy14-@iMeHekyBinZendaFom £42-Menf18abeh 5aéteangaof or 2
hours. The sol vent V\gs remhﬁgkggﬁfﬁ%ﬁf g.cet:%te% ad e%(in.)ugl'sﬁ“e m xt ure was
neutralized with 2 4 J U #EBE- AP URIYF01991 - 75 1 N NaHCD3
and then stirred foff-whittsnlid. gadl.ffor €23HaeNIT6E2et hyl acetate | ayer was
separated and washegeqid 568494 N, 518, and dried with Na2S04. The sol vent was

renoved to give 0.42 g of solid whj h was chronmat ogr aphed on thick |ayer
silica gel plates F\ﬂ“?ﬁ% (ﬁ\g?cég?]ét“eq’&#gacet ate (45:55) as solvent to give 60

ng of prd@&juct (RF 5 0.66) as a glass, mp. 99-112C. Anal. for
C18H21CIN206S: Calc'd: C,50.4; H, ﬁel%i‘eﬂﬁe@)xﬁinpfé)wd: C 49.7; H 4.9; N 6.4;

Mass spectrum (Ea 429. 1 (MtH). .
ethyl 4-(4-Methoxybenzenesulfonyl)-1-(4-pyridinylcarbonyl)-2,3,4,5-

tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
off-white crystals, m.p. 162-164°C. Anal. for C24H23N30¢S:
30 Calc'd: C,59.9; H,4.8; N,8.7;
Found: C,59.9; H,4.8; N,8.7.



10 Reference Exanple 169 Met hyl

3- Hydl r oxy- 2- [ (4- net hoxybenzenesul f onyl ) - (4-chl or o- 2am nobenzyl\%@%o] pr opi
onate To a solution of 0.458 g (1 nmol) of nethyl 3- hydroxy t hoxy
benzeneswifgaRydsd - (4- chl or o- 2-ni trobenzyl ) am no] pr opi onatgctgsodhisom of

et hanol and 15 25 m of ethyl acetate was added 0.045 g of 10% Pd/C (wet -
50% H20). The m xture was shaken in a Parr hydrogenat or under 35 pounds per
square inch of hydrogen for 3 hours. The5¥i xture was filtered through

di at omaceous earth and the filtrate was concentrated to dryness under
vacuumto give 0.47 g of the pr odRefercaﬁ:eExaﬂip'l@ls(I approxi mately 90% pure).

4291 (i 305, MERIERU pbeRlc i (e ‘393%%@3@@%%“ =
derivative. A mxture oﬂemaerg-lelnﬁbhmodJazep ne-3-carboxylate
3- hydr oxy- 2- [ (4- nRihRXxyRe NERANesUC éﬂ(%glﬂzdééghl or o- 2- am nobenzyl ) am no}

pr opi onate) and O. % H20) in 200 mM of ethyl
acet at e- efhanol szﬁd%é)éa%]lgéalk rﬂ)n a Parr hydrogenat or under 35 25 psi

of hydrogen for 4Fhond£65r&;dlmz;N,ﬁe, was filtered through diatonmaceous
earth and the sol fin5 g of solid. The solid was

chr omat ogr aphed b%&lﬁ%%on a ?5(37?%&% % machine with a 4 x 30 cmsilica
gel colum 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 gl aRsferd’ﬂcpExﬁﬁ@lelQBC Anal . for

Cl8H21C1 O6S 3 50.4: H C S0.3;
H 4.8 Eﬁ &ﬁ#‘k?‘"hég% zegﬁsﬁﬁngl)l g)ropaneg-Sulﬁonyl) f S%d

N- ( 4- Met hoxybenzenesul fcmyﬂ))‘dyb-)lﬂ Hle4]bhbzddjazepiedrcagbodate ni xture of 12.5

g (0.1 nol) of glx,gn(gwoﬂrr%gylfor%l 612?@(705hl oride in 120 m of CH2C12,

cooled in an ice 3 nmol) of triethylam ne, 2 4
JUN 2003 WO 00/ 44%&%@% Sg 76 followed by the dropw se addition

of a solution of Fouks@S51.8.H5mpN)S.6f 4-nmet hoxybenzenesul fonyl chloride in
40 M of ;H2C 2. The mixture was stirred at roomtenperature overnight and
poured into water. The organic |ayer was separat ed and washed with 2 N
citric acid, H20, 1 N NaHC03, briRefersie ¥xpmplesk h Na2S04, The S sol vent
was renoved unmthylaqmmniphgnylm&ﬁﬂﬁn@l)od (4-ﬁibﬂ€hx§b&ﬁheﬁ&umﬁym-l2;3t,445-at ed

with ethyl acetate to gi [vst C. Anal. for
ClpHL3NSOS: Cal ¢’ d: C, 4é gtgaﬂ,%- g‘f‘ P‘N4]§ ‘X;"d%zg%‘é‘e 36%@‘?’?%& SO NS.2 10
Ref er ence Exanpl e white foasm. wnal for C31H28N206S:

2-[(4- netgboxybenzmmldmlgs(lzlqry@robenzyl )am no] acetate To a stirred and
cool ed m xture of NaH (S8% in oil) in SO m of

N, N- di met,hyl f or marﬁ‘l)ﬂ‘éd %‘aé go}ggg hlrzglfm se a solution of 7.78 ~ (30 mml) of
N- ( 4- met hoxybenzeMsasesbfestyin)(GOY 3@ {MedE).hyl ester in 40 Ml of NNN1 S

di met hyl formam de. After gas evolution ceased, a solution of 6.80 g (32
mrol ) of 2 niuobenzyl bromde in 40 m of, N, N- met hyl f or mam de was added
dropwi se to the nixture. The mi xtRefErense ABRIEYS ( red at room t enper at ur e
over ni gh25und&dethyl 1-@;Bhuorobknizbp)-4 ddmethox renrawsul fohyl)-2,3,d Setetralipdror esi due
was extracted with CHZClZa qteH20, 2 Ncitric acid,
H20, 1 N NaHO03, brine and QﬂBglﬁoﬁfa%ENang baAL soI ution was filtered
t hrough a thin pad of hydrous magnesi um si | i cate and the filter pad washed
with CH2CG 2. The filtrate was congaafemémjlam fkes4 vacuumto give 11.79 g of

solid. Tritura ace

1740 116C - AnaMRyHAnGROE ﬁ%‘q@y?ég‘éﬁggl'%ﬁﬁ‘{%"b%\?&ﬁ 33 Found:
C SL.7; A04.6; N, 7.1. Fitetnahyezodbt- He4]bmzq>dcazsplaﬂ-3audbuydﬂtal 6.49 g (SS% of
product as crystal“qnfé@al(pm q&%ﬁ@hﬂzb@g at 0C and filtering the nother

|l iquors. 30 Refere

2-[ (2- Ami nobenzyl )Cnaf@ a&ggﬁé

of 2.1S g (S. 4S mPolnd:d,60.9; H,5.0; N,5.0.
nmet hyl - 2- [ (4- net hoxy- benzenesul fonyl)-(2-nitrobenzyl)am no]acetate and 1.57
g (25 mmol) of ammoniumfornmate in 10 m of anhydrous nethanol was added
0.42 g of 10% pal | adi um on carbon. The 3S m xture was stirred at room

tenperature for 1.5 hours and then filtered through di atomaceous earth. The
filtrate was concentrated to dryness under vacuum and the

sul fonyl )am no]acetate (A) To a m xture



WD 00144730 -77 2 4 JUN 2(~3 PCT/tJS00101991 residue diluted with H20 (25
m) and extracted with CH2C12 (75 m ). The extract was washed with brine,
dried with Na2S04 and the sol vent renoved to give 0.45 g of2 $aJUNd2003
Cryst al | woawidemo f rom et hyl acetate gave 0.124 g of whiteavuyssoedssy m p.
100102C. Anal . for C1l7H2pN205S: 5 Calc'd: C,/56.0; H 5.5; N, 7.7; Found:

C 56.1; H5.6; N7.6. (B) To a solution of 4.2 g of nethyl

2-[ (4- met hoxybenzenesul fonyl ) - (2ni t rober??yl )am no] acetate in 200 m of

et hanol -ethyl acetate (I1:1) was added 0.42 g 10 of 10% Pd on carbon (wet
-50% H20) and the mixture shaken Refexenpe;ExamplérSdgenat or under 35 pounds per

square inch Ofmﬂﬁ'lﬂ QIMfatﬁbije'iz&i&ﬁlffo -l-QMétﬁﬂWﬂﬁ&Mb@nz }bez Fyxture was
filtered through di rated to

ator‘rP 381 a e fi It

dryness under vacuumto g‘i FARO-Gi ’taéﬂgne' 3020 15 Reference
Exampl e 173 2-[ (2- Anunobenzy)) - ( 4- rret hoxybenzenesul fonyl ) am no] acetic Acid
To a solution of 5.14 g (14.1

2-[ (2-am hobenzyl) - ( 4net hox be%éefes%il#@* gm no] acetate in 50 of
net hanol - t et Mmg thaxybenzepesulfanpld-d- é mnmr@vlom)-&%mtmdm«e

m xture refl uxed for 2 hour sH-[T/Mb&RbARRE 13@3&@@&6 pmeved under vacuum and

t he residue partlt n et her. e water |ayer was
separated and amﬁ g'd\’/\f‘f'\?lﬁxeé I@ﬁ%ﬁgﬁa %1 d. The soI idwas filtered washed
with H20 and dri eGalc'd €,60 8¢ b, NArH; Found 6h64.&FhEeTalNuid $.65gi ve 4.45 g
((91%9 ofgcrystals, mp. 145-147C. Anal. for C16H1gN205S: 3 Calc'd: C 54.9;
H 5.2; N 8.0; 25 Found: C 55.1; l\% ference Exanple 174 Met hyl
4- (4- Met hoxybenzenesul fonyl ) - 1- ( l;_#é%?% XAYPeS] 3 4 5 tetrahydro- 1H 1, 4] be
nzodi azepi ne- 3Methyd dx(¢iMethoRghehaeresaliat i 1{(2-Bifloovoimeotikylbénzbyh-28,4,3- 8 ol )
of methyl 2-[(2-am nobep, ) 2.

(4; et hoxybenzenesul fony #’ldm Hél 43}%?"3)??/’3# 61‘%%a€"b°"ﬁaa“’z 7 mM (19 mmol)
of triethylamine in 15 m of CHZClZ was added 1.58 g (11.4 nol) of

phenoxyaggtyl chloride. The m xt Referonée Eﬂa;gg@(mat room tenperature

over ni ght and I r Wt h H20 |tr c acid)
and brPne and FPUELGR OGSt RhelB AR Fl inthos hbatnebufinob .75 ¢
of crude methyl 2-{ EB.4bBitetwalyysinsdhéLdlbeoraijzepingG-obaxylae 78 2 4 J U N
20f 13 PCT/ US00/ 01991 [ 2- (phenoxyacetyl am no) benzyl] amno } acrylate as an
oil. Anal. for C26H26N207S: Calc' d:. C 61%(?; I-‘% 1; N, 5.5; Found: C, 62.6;

H 5.1; N 4.0; Mass spectrum (ES) am 8 a 2.0 g (3.92 mol) sanple
of the p2ecedMghydr{delindro-2-ttifluntométhpibehzaydh4-(ametitagbererulfonydy-

anhydrous NaHCO3 and, tf@sq}éﬁctﬁﬁiﬂtﬂ gl{:eﬂﬂfdl 3{?&%@@5@:@3’] xture was

_conpcentrated under vatudm an ate and H20 were "added to the
reS|due The m xture was filtered and the organic |ayer of the filtrate 10
separ at ed, washed with brine and Réféeredceiixampla®3804. The sol vent was renoved

Oettroore. M eHbres Pbolfin bR o Mo eipgiodip ) o
Mass speé?rum (ES) 5284 M?ﬁfﬁhmﬂéﬁﬁ%@bﬂéﬂ%ﬂmpm?'@ carboxylate
3- hydr oxymnet hyl - 4- (4- Met hoxybenzenesul f onyl ) -

Reference Example 61
Methyl 4-(4-Methoxybenzenesulfonyl)-1-(2-methylbenzoyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylate
30
Reference Example 62
Methyl 4-(4-Methoxybenzenesulfonyl)-1-(2-methyl-6-chlorobenzoyi)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate



(3-pyridinylnmethyl)-2,3,4,5-tetrahydro-1H[1, 4] benzodi azepi ne 20 A m xture
of 0.100 g (0.208 mmol ) of nethyl

4- (4- met hoxybenzenesul f onyl ) 1- (3- pyri di nyl car bonyl ) - 2, 3, 4, #ée‘ﬁ%@%ro- 1
H[ 1, 4]wemeddiBdazepi ne-3-carboxylate ,. and 3 nl of bor HMFUSEUPRAY dr of or an
conplex in tetrahydrofuran (1.0 M was refl uxed overnight. The sol ution was
cooled to roomtenperature, diluted with nethanol and the solvent renoved.
Met hanol was added several tines and, afPfer each addition, the 25 sol vent
was renoved. To the residue was added 1N NaHCO03. The m xture was stirred
for 45 minutes and then extract edefgnenceExampleédt ate. The extract was
concent rat ed andribgI B MhetiyBertZeR-doulmanassbezidhitinih. 262304, The
sol vent was renoved under a)(laﬁuur;%{?@d he &,e5| due chromai ographed on thick
layer silica gel plates*ahydagdbilAlbenzpdiagepingdreathasylate o5 solvent to

give 60 ng of solid (RF 0.26). 30 Crystallization fromethyl acetate gave
30 ng of ite crystals. Anal. f «qCalc' d: C 62.8;, H 5.7,

N, 9.6; S,7.3; Found: C,61.1; H, S%f&%@gggm@éﬁﬁg Mass spectrum (ES) 440.2
(MrH) . 35 W0 AdethalbR.5-Pimethylberary>ded-methovdmozenesufonsdr 2difce Exanpl e
176 Met hyl tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

4- (4- Met hoxybenzenesul fonyl ) - 1- (2- met hoxypyri di nyl - 3-carbonyl )2, 3,4,5-tetra
hydro- 1H[ 1, 4] benzodi azepi ne- 3- car boxyl ate To a cooled (0C) m xture of 1.0
g (2.54 mol) of nethyl 2-((2-aniReferénéeelixample 8- net hoxybenzenesul f onyl)

am no]j - 3ydydr 1 1 (B5h TS j laaqiBe in 10
m  of 041268312 %%ﬁgég@l%@q%‘%é&ﬁegk%ﬁ%%g%} L2 %ég%gﬁdgﬁgmﬁ’gar bonyl
chloride in 4 n of cHlefrahy dil fibenzodigzepine-3-carboxylate, o m t enper at ur e
overnight, diluted with H20 and CH2C12 and the organic | ayer separated. The

organi c | ayer was washed with H2 Giod Jd id, and brine and 10 dried
w th Na2S04, The, sol vent was ren&egéeﬁ{r:]ed%#{%gﬁﬁmto give 1.2 g of solid.

The solid was chr one¥eybbReEhinrobenzexl) 4 (danethpxyhenzepesulfionylles wi t h et hyl
acet at ehpxane (3:1) 23,48tmeydro-1H-VE4BerzodiazepingS-tapboxydster Anal . for
C25H25N3~7S: Calc'd: C/58.7) H 4.93; N, 8.21; Found: C 57.8; H 4.5; N, 8.3;
S,6.2. 15 Reference Exanple 177 5-Methyl -2-nitrobenzyl Brom de To a cool ed
(ice-water bath) mixture of 30% Heferencedéxample§Zid (3 m) was added 2.5 ¢

5- net hyl - 2- ni MeﬁBfiﬁz(lelﬁ!)ﬁﬂEHiqyi’)W(4-Hﬁﬂfd%?rbér?z‘énéﬁlwﬁyl§lﬂ,3§4 sdtpshylaps- 2 20
hours. The m xture was pou\rlgg |350 i ce-water a?rg)e tTacted with di et hyl
ether. The ,, extract was @ hgnzedipgapines3-carboxylate he 5ol vent renoved
under vazbuumto give a m xture of product (50% and starting materi al

(50% . Reference Exanple 178 25

3- Hydr oxy- 2- [ (4- et hoxybenzenesul g%%%?%"-mr%f ﬁ(?/l - 2ni trobenzyl ) am no] propi o
nate A sol uti oMed! 342-Chigroceriiggrohentoyty4-(dmefhoxybenzepesplionyl-2:3.4:81 0x y
benzenesul f onyl am no) prepiabpdie1H+]1,4nabdiazepiiiey3-bhfbosylaest hyl f or mam de was
added dropwi se to a stirred suspension of 3.2 g (0.08 nol) of sodium
hydride {57%in 30 oil) in 120 m_ of N, N-di nmet hyl form de. \Wen gas

evol uti o ceased, the m xture waReferencedgxamplafi®i ce bath and a sol ution of

16.4 g (0.084 rrqme_mgi 152 3EdifbrobenkdylLireanidthadyberzesl esul fan 2,314,501
N, N- di met hyl f or mam de dded he m.xt ure s.added 12.6 g (0.084
nmol ) of anhydrous sodi \Sﬁfﬁag 1k 8’4%@’&1&'%"3?@'% *bOKYd in an ice bath
and stirred for 20 m nutes. The m xture was allowed to warmto room 35
tenperature and was stirred over He@tnce ®@nst¥§nt was renpved under vacuum
and the residue dilu with 200 ml of H20 and extract i t.h 0 nl of
ethyl acetate. M?@yi)g'?%kﬁ"}o'ehlf&ﬁ“?"yi)'ﬁ'@% yg@ﬁ?e(’?ggfgf‘%‘?@l‘i e aqueous
llayer was extracted wi ttetrahydubcl Bi[dAen26diazepinet3-earbpkylateet at e. The
colvent was. r ampviidbirdR BeEhulh folnd Biduedths BE (A Mook A BZ R fotgid 0
chr omat ogr ap$did- (é’ma‘sif@l‘lé%}@éCIWZ% exane-ethyl acetate (1:1) as solvent to
gi v?a 8.14 ?1( RF :J;:a’tlt&h; @,64.56121[43(@!%5_19?] a y;al | ow ﬁe?‘ ;s.ol i d. F{ﬁ'm z; s_rr:a! |
scale ru mo e_.product - chromat ogr aphed twice on thick silica
gel pl ALES with %@Pgﬁ&ﬁﬂ%ﬁ%ﬁ?éﬁe (1:1) to

Mass spectrum (548.9) (M+H); 550.9 (M+H).




give 0.12 g of a yellow sem -solid. Anal. fox Cl19H22N2SQOg: Calc'd: C, 52.0;
H 5.1, N 6.4; Found: C51.7; H S.1; N 6.0. 10 Reference Exanple 179 Met hyl
3- Hydr oxy- 2- [ (4- net hoxybenzenesul f onyl ) - ( 2- am no- 5nmet hyl ben >/'I )—'H’rhm@] propi o
nate To av@od/4srioon of 3.4 g of nethyl PCT/US00/01991

3- hydr oxy- 2-[ (4- met hoxybenzenesul fonyl) 15

(5-met hyl - 2-ni trobenzyl ) -am no] propionate in 200 m of ethanol - et hyl
acetate (1:1) was added 0.34 g of 10% pabPPadi um on carbon (wet - 50% H20).
The m xture was then shaken in a Parr hydrogenat or under 35 psi of hydrogen
for 2.5 hours. The m xture was filtered through di atomaceous earth and the
filtrate concentrated under vacuu 1 of a brown oil. Anal. for
Cl19H24N2C6S: 20 Cal ¢' d: C, 55.9; Hﬁg?égfﬂﬁ%%?&gggnd: C, 55.6; H 5.9; N 6.4;
Mass spect rum ( Eethybl(ZaMichingahenzoil)sd€d-msshexybgnzepesulfonyl)-2,3,4,5-

Met hyl 3- [ ( 2- Tet r ahydr opyfeeraliydex Vil 24]endodiag beanrrerw f onyl ) - (Snet hyl -
2- ni troberszyl ) am no] propi onate To a mxture of 1.75 g (4.68 nmol) of

(D, L) N (4-met hoxybenzenesul fonyl) O (2-tetrahydropyranyl) serine, nethyl
ester, 0.790 g (4.68 mmol) of 5- mReferenceiExamplei2y| al cohol and 1.23 g
(4.68 mmol) of t ey (BSasiEMNFsbenZoyh)-2-(HmdthoxiBeRIUREsiiMS] Iz?%g,ghydr of uran

was added dropw se (over, 15 nu sol ytion of 0.815 4. nmol ) of
di et hyl azodi carboxyl at ete%r@é%o-ilﬁii,‘tﬂ?ena?&;p@w% 81""31"6?"&??. The mi xture was
stirred at roomtenperature overnight and the solvent renpbved under vacuum

The residwa was triturated with dg&}«&g}lcquﬁzﬁ l@'ﬁ the solid filtered off.
et

The filtrate was concentrated to dryness u vacuumto give 4.67 g of
solid. The soMethdd-RaMethoxyhenzeh-dridanethaxphanzenesulfony))-2,3,4istesrabydrary |
acetate (1:1) to give 0.S6 o1l{[1a{besbediatepme-B-48boxylatdO 00/ 44730 -81 2 4 J
U N 2003 PCTNS00/ 01991 Reference Exanple 181 Met hyl

1- Met hoxyacetyl - 4- (4- met hoxybenzenesul fonyl ) 7-met hyl - 2, 3, 4, 5-t et r ahydro- 14
[ 1, 4] benzodi azepi ne- 3- car boxyl at Kefergacedxapapled4(UC) ni xture of 1.598 ¢

g3h9é m’miﬁz ?‘EM4 Eﬂit)ﬂ!L(4bChloro-2-melthoxyb|enzo 12)-4-(4-meth50xybenrfe1|1esulfon l§-2,3,4,5-] _
- hydr oxy- 2- nmet' hoxybenzenesu - (2-am no-5- e enzyl ) am no] propi o
nate and 1.97 g (19.9) rﬁ‘?fz)"lagy&o'{ﬁiﬁ’fdﬁﬁiéﬁ‘ﬁﬁéepf'ﬁ%ﬁa%&ﬁ&edi chl or orret hane
was added U. 787 ml (8.6U mmol ) of met hoxyacetyl chl oride. The m xture was
stirred at roomtenperature overnij ] e was then diluted with
CH2Cd 2 and washed with H20, 2 N 1%“5?’%%’%‘@%%2& brine ?ﬁr;g dried with
Na2S04. The sol ufethyld&d-Methoxybenzenesulignyl-IrQrnethxkhiopenzoyPiadddngnesi um
silicate 20d the filtrat®tahpdeRIH{Ldibengodinxepire-Béarborlaty ude net hyl

2-{[ 2- (met hoxyacet yl am no) - 5- net hyl benzyl | - (4- met hoxy- benzene. sul fonyl ) -am
no } acrylate as a brown oil. Mass spectrum (ES) 463.4 (MrH). | To a
sol'ution of 1.62 g (3.5 mml) of Rekerpaeedxample dnpound in 15 M of 15

aEhS/d rous net hM&:ﬂiylWﬂalﬂddﬂdylﬁe}m&%umoﬁﬂ)-ﬂbmhﬁl-pfhia{yi_llpédb?alﬂ)-majdm3 and
theam xture was stirred gyern oom t.enper [ ol vent was
remgved under vacuum and'® rﬁhy#xg)gilﬁy aeP??({l%?i’gEf?%g?l&/gé#aﬁe WU mM of ethyl
acetate a#fd 2U ml of water. The ethyl acetate |ayer was separated and
washed with H20, brine and dried WefdbelNaZdSddnpldf® solution was filtered

through a thin d . of dr ous, magnesj. um. 2 ilicate.and the fi| t
concentrat ed uwgg”’l \%{é%ﬁﬁhf’ﬁy 'Zﬁ"&g‘eé“ Mlkté@'mﬁthﬁ' ﬁ'@ﬁ‘?’ﬁi"f%&%’l’#ﬁgﬁg yl

acet at e- hexane gave 1. 26tetrahyd®ss 114 1,d}benzodiatepine;3-parbpxyla@2- 124C. Anal . for
C22H26N207S: Calc'd: C/57.1; H5.7; N 6.1; ., Found: C 57.4; H5.7; N 6.U
25 Reference Exanple 182 Met hyl

1- Benzoy| 3W- (4- net hoxybenzenesul f Befarsnce Example7® 3 4 5-tetrahydrolH[1,4]b
enzodi azepr i neMRtifa 1h@xahiet e 2-thieAyleNdoagh) (40@ mothsk phienzéaiesdlfaty?)-2)3,4.5- 586
mrol ) of nethyl 3-hydroxy:2 g&{_ 1 . .

[ 4- met hoxybenzenesul fony%ﬁr-af' o i L LAlbenzedingeRings-sarROXYAE: opi onat ¢ and
2.49 m" (17.93 mol ) of triethylamine in 2U m of CH2Cl2 was added U. 915 mi
(7.89 mmol ) of benzoyl chloride. The m xture was stored at room tenperature
overnight, diluted with CH2C12 and washed with H20, 2 N citric acid) H20,
brine and dried with Na2S04, The solution was filtered through a thin pad
of hydrous magnesium 35 silicate and the filtrate concentrated under vacuum
to give 1.8 g of crude nethyl 2 WO 00l 44730 -82



2 4 JUN 2Q03 PCT/ US00/ 01991

[ (2- benzoyl am no- 5- net hyl benzyl ) - (4- net hoxybenzenesul f onyl ) am no] acryl ate
as a brown oil. Anal. fox C26H26N2~6S~ Calc'd: C,63:1; H 5234 JINS203 Found:
C 63.9; H ’ 5.2. 5 As described for Reference Exanpl 25 ¢
(3.68 mmol 0@44 e precedi ng conpound was stirred with O.E@%EOO(JA?QB nmol )
of NaHCO3 in 1.5 m of nethanol to give an oil. Trituration wth hexane
(plus several drops of ethyl acetate) gavggcrystals, m p. 58-62C 10

Ref erence Exanpl e 183 Met hyl

1-(traps-Crotonyl)-4-(4-nmet hoxyben Bh met hyl - 2, 3, 4, 5t et r ahydr o-
1H[ 1, 4] benzadi azeﬁi ne- 3- car boxyl aﬁfﬁgm&;scr I %)%gpf or Reference Exanpl es

18! and 182, dr@-Kyranylearhonyh-41edsmethoxybenzengsulfanyl)-R,3,4,5-tetrahydro-
3- hydr oxy- 2-[ - (4- net hoxybenzemqp,ujmzdiaiai@im.@m&g tdy! bfenzyl ) am no] pr Iop
ionate, 1.75 17 .3 nool )..of triet AN n of transcroton
chloride in | g gﬂ oqu&%ﬁéll‘a&p'slltﬁfﬁaé'%’éaﬁrﬁbg?%@%@%@s:Z. 52 g of net hgl
2-( [2-(trdps-crot @alt'drt.A68); B:4EtNh§Obenzyl ] - (4- met hoxybenzenesul f onyl)
am no}acryl ate as agrRLaVe 58igk H’A\%‘F{_Sﬂiect rum (ES) 459.4 (M+H). 2() As

4

described in Reference Exanple .52 g (3.31 nmol) of the preceding Y
product was stirredigsstsRedruaBES) 47a4Muk ) of NaHCO3 in 1S nl of nethanol
at roomtenperature overnight. To the m xture was added U. 056 g of NaHC03

and the m xture was heated at 80C wor ked up as for
Ref erence Exanple 181 25 to give a@?ﬁﬁg“%%ﬁ“a‘?‘ggﬂ ow glass, m p. 75-84C

Mass spectum (Methyh4§4-Methpxybenparresylfonyd- E(3rmsthyl2atpranylcarbonyl)-2,3,4,5-

1- (traps- Crotonyl) - 4- (4- ngtraRydREIHENG EodiNLenine-Iehrhdkviate3, 4, 5-t et rahydro
3U 1H-[ 1, 4] benzodi azepene- 3-car boxy'f!inc%i d Ae)r%]xe; ure ofyl .26 g (2.72 mmol)
of net hyl

1- (traps-crotonyl)-4- (4met hoxybenz Reteremdedinample ket hyl - 2, 3, 4, 5-t et r ahydr o-
111, 4] benzodlﬁgg@; ARa34éhBRyDenrisdfthyd- Red- et aﬁrﬂﬂ#ﬁggxﬂéﬂﬁgﬁ,wm AL

U m of tetrahy uran was_ stirred at ‘roomtenperature ufs. The
sol vent wa® renoved undert® %w&gﬂﬂl’g@WH@’?@F%cﬂib%ﬂﬁﬁed in H20 and
the solution extracted with ethyl acetate. The aqueous | ayer was acidified
with 1 NHO (pH 2) and extracted w A n 2 4 JUN 2003 WO

00/ 44730 PCT/ U500/ 01991 - 83 CI—IZClngiétil?%t was"%rg?ed with Na2S04 and the
sol vent r enpovedviethyli-e-CGhlogp-2rfuranylcarhanyDry (4imethoxybenzengsubiond 2 3¢#,5-m  p.
101-105 C. Reference EXar@hﬁhﬁtﬁﬁ-ﬁl-[1,4]benzodiazeﬁine-3-carboxylate

1- (Benzoyl )y 4- (4- met hoxybenzenesul fonyl ) - 7-nmet hyl - 2, 3-4, 5-tetrahydrolH 1, 4]
benzodi azepi ne- 3-carboxylic acid A m xture of 1.18g (2.38 nm ) of nethyl

1- (benzoyl ) - 4- (4- met hoxybenzenesul RefeyenceExammMeB32, 3, 4, 5-tetrahydro-1 H [
I, 4] benzodi aZepMémy?1qgfél%i/d-ﬂitﬁieﬂﬂéax?boh?llm(4(1%e@1%xiﬂ&héne§ﬁlfdnyﬂ-2}'3,@,‘5-' nlU
nt of tetrahydrofuran was ﬁ_%ﬁr(%'rd ﬁ% Lgﬁ{r‘? \ﬁ) teq{)eﬁiat%&;loverm ght and the
sgl vent rempved under vad§UAPYS Ll sozodazepine -4 PRRYIA0) “ext r act ed
with ethyl acetate and the aqueous |ayer acidified with 2N citric acid. The

m xture wag; extracted with CH2C 2 gigheb Igg%ﬁ\hgs@xtracts were washed with
H20, brine and dried with Na2S04, The s‘f)kfevent S remved to gi ve_ Q. 82g of

a light yellow gMedlyl hPopionylidcidunethoxbenzenasplionyeks.4 patetvahydra- i)

Ref erence Exanple 186 Methyl [1,4]benzodiazepine-3-carboxylate

4- (4- Met hoxybenzenesul fonyl } - 1- (2- met hoxyet hyl )-2, 3,4, 5-tetrahydrolH[1,4]b
enzodi azepi ne- 3-car boxyl ate 20 A mi xture of 1.6 g (3.57 muol ) of et hyl

1- (et hoxyacet yl ) - 4- (4- met hoxy Reference Example 85

benzenesul §ponyl ) MetByl1-Frek i dykayd methbkybenZd ez, % Ris0Rtrah fdviobIRLY | at e
and 32 m~ of borane In tetrahy&;‘ﬁguraﬂ.&(} 1.0 I\Qaéﬁ‘%ﬁs)’ refl uxed under nitrogen
overni ght. Methanol was added EprodiageRing- € To the residue was
added 25 m of f 0 CH2C12 and 25 m of 2 N HCl and the m xture stirred at

roomtenperature for 1 25 hour. Th %E&i was separated and washed
with H20 and concentrated to dryne;ksegi- e%gsl ﬁgﬁwas triturated with ethyl

acet at e- hexane, cd%tBH LyMethoxypeepienylyi(d-methoxybgpzenpsulionih2stdfs m p.
86-90C, Magss spect rum ( EQetraBpdre-THL Hi)beAddliazebitie- 3oedrbbi@R06 S:



Calc'd: C/58.1; H6.U N6.5 30 Found: C,58.5; H 6.0; N 6.5 Reference
Exanpl e 187

4- (4- Met hoxybenzenesul fonyl ) - 1- (2- net hoxyet hyl ) -2, 3, 4, 5-t et? éh% 8003

1H 1, 4] by epl4aapepi ne- 3-carboxylic acid 35 A m xture of pcPusgooiedssd nmol ) of
met hyl

4- (4- met hoxybenzenesul fonyl } - 1- (2nmet hoxyet hyl )-2, 3,4, 5-tetrahydro-1H(1,4] b
enzodi azepi ne- 3-carboxylate and 3.Um -52-4 J UN 2(103 WO 00/ 44730 -84
PCT/ US00/ 01991 of 1 NNaOH in IUmnm of tetrahydrofuran was stirred at room
temperature for 2 hours and the s®ef&@hce BIRYA g37To t he resi due was added

wat er and the tu idified wt S, ex cted
wth ecnyl - acMely R evaee'\i@agylmgéa' Farho Lt fabadia-  n
Na2S04, The soI vent was rennlﬁdl,é]i:énzdwhazepm%meaﬂ)mylatwr ated with ethyl
acet at e- hexane, cooled and filtered to give 0.65 g of white crystals, mp.
164- 165C, Mass spectrum {ES) 421.4 gl\/HrH) Anal . for C20H24N206S:. Cal c' d:

C, 57.1; H3.8: N, 6.7; Found: C, 57Rsfergnce Example88 | U Reference Exanple 188
R/EE gyl -4 Izllzth ll-h(S-Fuganylcarbon I)-4-(4-methogybenzenesulfonyl)dz »3 415|:|%e|trah gro- 4
-{Benzyl ) - 4- (4- net hoxybenz t ro- enzodi az
epi ne- 3-car boxyl ate A m xt u?@ir“i})e%o% 8'“54%“5‘%&?@7‘ lage%/ nmet hyl

1- (benzoyl ) -4-(4- met hoxy15

benzenesul fonyl)-2, 3, 4, 5- tetrahydmfe}gh‘{e]EA},Qﬂ@gg)dl azepi ne- 3- car boxyl ate

and 4 m of bo tet ah [ an

the solv @i‘?ﬁ?ﬁid t‘%’ﬁ'i)l‘ %Tk}{e"\ﬁgﬁ“"a gﬂ%“??“iﬂ’“@# 3%%{ ﬁ}?@ g‘qh of 2N
HCl and the m xture sti rred f bk, 4]beimaxdiazefine-3eragboxylateayer was separ at ed and
concentrated to dryness. The residue was chronat ogr aphed on thick layer
silica gel plates with hexane-eth acetate (2:1 20 as solvent to give

U. 140 g of a colorless oil; Mss iﬁS&!ﬁ'ﬂ%rﬁx@E&leﬂ%7 5 (MrH). Reference
Exanpl e 189 Methyl 1-(Methacryloyl)- 4-(4-meth0xybenzenesulfonyl)-2 3,4,5-tetrahydro-1H-

4- (4- Met hgxybenzenesul f onyl) enzoyl] 8-chloro-2, 3,4
, 5 tetra%dro 1H( 1, 4] benzodi a?éé}lﬁﬁééogiaza@ OXyT 1 g 5 As descri bed for

Reference Exanple 18, 1.46 g (3.4U mmol) of net hyI

2- [ (2am no- 4- chl orobenzyl ) - (4 et ReferbraieZaafpK drnyl ) an no) - 3- hydr oxypr opi o
nate was react tri ronethoxy) benzo chl.of i t j vV .59

of methyl 2- Ethfy E-?th‘ b;]r{é?ﬂg-%tﬁoxyanzenes ony )-295,5,gﬁetrghﬁroﬁ}ﬁ 9
benzoyl ] am no 4- chl or obenzy! ] Hadlhedzadiazepine-3ersrboxydateow oi | ; Mass spectrum

(ES) 599.3% (M+H). ﬁ&?@ﬁ@%ﬁ@ﬂieﬂﬂ)d%&ﬂ?ﬁe@ﬁor%&rﬁc@ﬁxﬁﬂ 1tsh3k4 %1%91(5 29

mol ) of anhydrous ﬁ nmet hano erature
hours and the‘?f waBethdat etrl4amgobenzyD-(3-mgghgry-bepgen °\9¥ 'tag&é’s}“ By and
t he residue qx’opxanated/amdabtedtmw 1.82 el $2228 mhinsl) efk¢hlomwhcetydshlovidehtegive 4.0 H20)

bri ne. and dry Beko290dhro FlGn 0l MRBE edtut G YEL@HxkBR1 155 £ veny

crystalli zed rometh Xxane
4- ( 4- et hoxyb@r‘{i e‘n%§u‘|>ff BaYw 21l1%-ahlefqafqtylaerr@beeyﬂe(ﬂrm%ywé%gqsulfonyl)
} - 8- chl orzs- 2, nidofaciyRitd, RN Qsﬂm of ﬁw%}&@dﬁi@dbrﬁp@.ﬁidﬁ%&eacteﬂ with .9 2003 WO

001 44730 PCT} a t t -151 C.
anal - for CostoSEYy MRE0S 9@*‘@? of. Ayl HeGISF . SpnlRpebitie

Found: C, 51. soverighteend Nhel mixtuc was chenphegted at $09C 5@95 (1159“64 Hwomlvemt wWae
Itoret(:a(r::ﬂl ggogaﬁgﬁ%gfd ‘rdgcg nﬂﬁ léébfd%@ tibn@d 43tween A G Nnhla(\%g&rl' de!:gﬂi% mTh@fethyl

Ref er e%ce Ex 25K Sfact wasgy n&geg %6' drﬁtdo‘ﬁﬁkﬁaza%g‘i/ %%ﬂ!elsﬂla[ﬁ“dﬁmﬂ'% et hyl
acet at e- 3xanmehegvidud wads ritefatadhiitie héxays-etlyBacetitd) chilR4-ah8 Giiereli Qo R@fecthence
Exanpl e 190 product; Mass spectrum (ES) 453.1 (M+H).

Reference Example 92
Methy! 1-(Acetylaminoacetyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-
35 1H-[1,4]benzodiazepine-3-carboxylate



Met hyl

4- (4- Met hoxybenzenesul fonyl ) - 1- (4- nor phol i noacetyl)-2, 3, 4, 5tetrahydro-1H 1,
4) benzodi azepi ne- 3-carboxyl ate A mixture of U 10 g (0.22 @npolYNalidnet hyl

1- (chl or easBb¥dAr 4- (4- ° .1 r :f nethoxybenzenesul f PCT/US00/01991
onyl)-2,3,4,5-tetrahydro-1 H[ 1, 4] benzodi azepi ne- 3-carboxylate) 15 21.2 ~
1 of norpholine and 125.4 ~ 1 of N, N-diisopropylethylamne in 3 m of
CH2C12 was stirred overnight at roomtenp8rature. An additional 2.2 ~ 1 of
nmor phol i ne was added and the solution stirred for 2 days at room
temperature. The mxture was di |l ulpRferdhédEfdidfte 83and washed with H20, brine
and dried with 4 . SO nt, was . ed ive th duct as a
solid, Mass spMN?a‘ﬁﬁS\%'EIE&lﬁgﬁﬁthF% ml? qﬁﬁ?ﬂ‘ '}'?’fﬁ’ WSMS‘Z’:’”@&FC' d:
C,57.2; H5.8; N,8.3; ., tetrahydro,TH-[1,dfenzodiafephte-Sratoxykate N, 8. 1. Ref erence
Exanpl e 191 25

Met hyl 4- (4- Met hoxybenzenesul fonyl ) - 1- [2 (1- pyrazol yl) phenyl carbonyl ]-7
nethyl -2, 3, 4, 5-tetrahydro- 1H[ 1, Refrapesdixaraple 8¢- 3- car boxyl ate As

descri bed for thm qr.aj c 1@{1-[,% y4blmethbkytse! h@é}@gm -X\Bj4l5.ani nes
set forth in Tetrahedro g Kﬁf% g?‘#@ﬁ@}?“f tF‘%’Hi"Qzﬂ'éielt gogf)egné?ﬁ;?a was

reacted with pyrazole b
2-(1-pyrazol yl) SLWM@rmalsmas%al@Oi’CckaélbeGmﬂMNM Calc'd: for
C, ~H~~N-O=: C) 66. @alcaicggg;H@43q@ .Found: C) 66.5: H 5.4: N) 12.9; WMass

spectrum (ES) 217. (7.U2g) of this conpound and 8.42 m of
5N NaCOH |lg) 4(? m %ﬁuamﬁé?]a%f%ﬁﬁdrofuran (2: i) was refluxed for 2 hrs
and the sol vent r evisssapeciiuen (BS3ddiié (Mad)made acidic (pH6) with 2N citric
acid and the precipated solid was filtered to obtain 3.7g of product. 35

The pH of the filtrate was adjusted to 4.5 and extracted with ethyl
acetate. The WD 00144730 -86 2 Referpncedixanmde §5 Us00/ 01991 extract was

concentrated to Myﬂhgsr»(cmmmylcar&mynm p4- ﬁﬂufdxyb&h@nésuﬁoﬁyms,wr e

conbi ned (50 gi ve 5.2g of g?‘l‘?{%ﬁ%ﬁgj&eﬁoﬁ ) eaé: 1y ,r@ E‘e U 142C. To the
precedin corrpound (2. 0 5 ’E’cmﬂ s PR*EA™ ce bath ) was
added I 1.1 m of a 2 Molar solution of oxalyl chloride in CHzCl = and 0. 085
m of N, N 5 dinethylformam de. Thkefgrgﬁdérm‘a e9l owved to warmto room

e R e A i A A 25 ©
2- (1- pyrazol yl ) benzoyl chl ori Hetlbenzadiazepines3sakbakylate 2. 3 g sanpl e of the
precedi ngﬁocomoundrr%"’ﬁssohfg%}étﬁdlW%}(2345ﬂ{%‘8 &?ﬁ‘ﬁgﬁ?ﬂ'@ ﬂ? {2 RalREh

Example 179 in 15 mnelnte
_manner descr i egeresiongdidhde- ‘Eﬂ&ﬁ‘&a@tﬂ@?“’c‘%beﬂiz YRjopignate in 10 ml
" ((4- met hoxybesfZeHipCin Iviasadliod 1.8 n-(1 2.7 mmol) of tnﬂuoroaceﬂc anhydnde After 1 hour

1- |yl Th
. commound wab L5 Ja5RENG] R fert W loves, DRERnehaS DO B blcfy TV ©
" Reference Exdifptseandghe sabvegt reanoyed nwewawnn@fﬁqﬁ@wb@ﬁm@ﬁed\imhwimﬁs !wpz (
1- pyrazol2sl ) plugey | x aiideenatld] thé- savdny | refiodedt iddrS vacuum to nge methyl 2-{(4-

sanpte”of 1 nareREar RS LIRRaT At 22 Rh I i bR ?a?fym o
| U m of tetraglgssr dhaghass was dissolvedrinarethmaglcanided] 3igoef arbydnoesNaliERamsse 1U4

20 gi Vet ﬁ 71ba‘lld9cf. ThaI I]gllxture was stirred at room telmperature overnight band concentrateg(lh I
3. 4 5t ot T AnyE. YRR APt T2dBT AL S POVl G0 ger aghas]C
30 organic layer was separated, washed with H2O, brine and dried with NapSO4, The
solvent was removed and the residue (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 C20H19F3N20¢S:
Calc'd: C,50.9; H,4.1; N,5.9; F,12.1; §,6.7;
35 Found: C,50.8; H,4.4; N,5.5; F,11.7; S,6.7;
Mass spectrum (ES) 473.1 (M+H).




Ref erence Exanpl e 192 Met hyl

4- (4- Met hoxybenzenesul fonyl ) - 1-[ 2- (4- nor phot i no) phenyl car bonyl } 8-chl oro-2, 3
, 4,5-tetrahydro-1H[ 1, 4] benzodi azepi ne- 3- car boxyl ate 25 Et 4 JUN 2003

2- mor phokygngpamwoat e prepared in the manner descri bed i npdgi§agsdion,

53: 7557, ( 1997) was retluxed with 10 N NaCH i n tetrahydrof uran- et hanol
(8:2) for 1.5 hrs to give 2-norpholinobenzoic acid) np 156-157C. A 1.8 ¢
sanple of this conmpound in 5 M of CH C-59-(chilled) was added a sol ution of
7.9 mM of oxalyl chloride in CH=Ch (2M followed by the addition of ().0S8
m of N, N-dinethyl 3U formam de. The solution was stirred at room

tenperature for 6 hrs and the solﬁein 00/44730 87 2 4 J UN z~s
PCTNS00/ 01991 renoved. Tol uene was S005d |l s) and renpved to give
2- (4- norphol i rM}!ﬂb'éﬂﬂé'}\ﬂefbhxyhemd@l&aelf@wbl-I(Waibylplien}ﬂsulﬁohsal)-rmms-r
described in Reference dgg_ﬂ.ﬁﬁ;’qggnz’loﬁg)aze%ﬂ@ -NUfHEEY

hi or obendyl (4 AerhadgisEms anad quE%?@%aamqbayzw”&ywmmén%‘%?%yﬁﬁd the
product was sahimcr]édhydrdn&yquirm@ inn5 nmt dfapyeiditeocaledeton@Chyvhs ddded mmﬁg)xy
benzenesul { oyl isdi2sf Pl PAPHERESALERL y B Ry B ahgs ot

ydrol H( 1 enzo aze as a |te S a nm 1
OU- 105C. To @omxggtrged ﬁmr%n@@ntb@@nldemn the residue aeas adgett 8 fouir efnankydroasided

1.95 nl of | ighhndd NGNS mixehr P&lu%@dl Pdr'Myy\ﬁ?héﬁxhitﬁﬁdwa%tcoﬁ&ﬂﬁﬁt&@m&@& re
i\égr Ehggtlo ( Acl %ﬁ%\aﬁate{a?e acweh '1%1%' Ig{x LH% %va%%a%hgia e/v?th llllz% 2gN cnn%: ac}dd 'bmqg
4- ( 4met hoxybend dnied (withoNg2504. - [The(fAltnater who filtars)i phrough @athiropsd pf 8yddouor o- 2, 3

, 4,5 tetrahy@kafgnésm Jsﬂi%heeﬁaqﬂeaa@pl a&v?asﬂe%r@ﬁm@m 2R&thed. ]Thelﬁmlif‘ef %@nce
Exarrpl e 193 Meth

-2,3,4,5 tet F&Wéﬁ’%"‘&ﬁ‘f’!ﬂeﬁi égéil aﬁégf%mcga{;]agﬁ&&&i@ﬁi@hﬁﬂur e of U. 270

g'of met hyl 4-(4- @kho@)&ﬁeﬁa&ﬂéleﬁb@lz)}Z 3,4,5 "' tetrahydro-1H][1,4]

benzodi azepi ne- 3- Ve ﬁejf r Exanple 12, 0.291 g 2U of
4- et hoxyggnzoyl or| S:é%?ﬁg{ g’% f—sef‘f?l ethylamne in 5 m of CH Ch was

stirred at room tM?é%?P&F‘G%(ESb?ﬁrQ;W"‘H)Fhe mxture was diluted with CH=d ,
and HBO and the CH2O z | ayer was separated and concentrated to dryness. The
residue was triturated with ethyl et igee U. 2768 of net hyl

1- (4- et hoxybenzoyl )-4-(4 Re‘}gren@eﬁxampﬁdﬁ

met hoxybenzenesul f onyl ) - 2 Methyb2-§¢4-Methpxybanzepasulfppeirt2rdi azepi ne- 3- car boxyl

ate as 2jpwhite crystal S, n{gﬂ,,ﬂ;&ﬁf l.&unebéﬁz?ﬁaﬂ“rﬁﬂ m@f this conmpound was
hydrol yzed with 1 t

H, O and aci di fi cafrf’oﬁ W?‘ftwnl K g@l é&/@‘{ﬁo‘n%nget;%pﬁg Mtr’f%g‘gb%[‘ mt(!fgn e
solid) np 1l4meti®xghenzenesulfonyl)amino]-3- hydroxyproplonate in 10 ml of pyridine cooled to
-5°C was added 0.432 ml (5.58 mmol) of methanesulfonyl chloride. The mixture was
stirred at 0°C for 48 hours. To the mixture was added ice and H20 and the mixture
25  was extracted with ethyl acetate. The extract was washed with H20, 2 N citric acid,
brine and dried with Na2SO4. 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 C19H22N20782:
Calc'd: C,50.2; H,4.9; N,6.2; §,14.1;
30 Found: C,49.6; H,5.0; N,6.9; S,14.0;
Mass spectrum (ES) 455.5 (M+H).



WO 00/ 44730 _88_ Reference Exanple 194 2 4 J U N 2(103 PCT/ US00/ 01991

Met hyl 4- (4- Met hoxybenzenesul f onyl )

-1-[ 2-chl or 0- 4- ( 3- net hyl - 1- pyrazol yl ) phenyl car bonyl } - 2, 3, 2 &-JU8t PEhydr o
-1H [ 1, Abbetsash azepi ne- 3- car boxyl ate As descri bed i n BEyamalseoi9d1 net hyl
4- (4- met hoxybenzenesul fonyl)-2,3,4,5 5

tetrahydro-1H[ 1, 4] benzodi azepi ne- 3-car boxyl ate was reacted with
4-(3-methyl -1 pyrazol yl)-2-chl orobenzoyl -60hl ori de to give et hyl

4- (4- met hoxybenzenesul fonyl ) -1

[ 2-chl oro-4-(3-net hyl - 1- pyrazol yl )RefarptecBxdmplel99- 2, 3, 4, 5-tetrahydro-1 H [

1, 4] benzodi azepi nepaLaropxyl at j N | i

C~9Hz, CI N, 06S: Cal nggtﬁ%ﬁ@@%@ ﬁeﬁﬁ’."gby%&f%.“ﬁ%ifg2925%&‘?“@@&5‘.’2; H 4.9
N, 8.9. This compound was hy&HdlMkanzogiapepine-ficarbaxylatet r ahydr of uran as
described in Referggce sohioR! 6 lﬁﬁft?@.gl\ﬁimbbeobﬁﬂét | aZeRhffoBerzghiiaxy! i c

aci d derivatiyve as a whit )@é}j‘%ﬁ&ﬁf"f‘g’??ﬁm} 19 %iqidine cooled to

e sohi d.
1- Benzyl - 4~ ( 4%?%‘3@6%@?& FRER
[ 1, 4] benzodi a@¥pitmes S was addsd 19746118 mmol)x oluAenashoNybgnagnesilfonyd chtorjeund of
Ref erence Exappbes fiourditfe sextlie Ws_cbn:%%ﬂfrﬁt@@ td Hryh&ss R d/aBhuth. 2o %ﬁgﬁd? Imar 2) ;

was refluxed under nitrogen overni %h . 1o the 2U solution was a

CH, OH) CH: Cl :Wew%iﬂ?aﬁ@ 03 GO AOME piXIEG ZeEiTFed OVSrpighh ABE SPRETANAY oom

Ij e_rrpgr ature fmmoled under Videeumrgadnthe resiir chsomatdgrapheal exl)silioR PoE thiok Ia!yexb(rj i ne,
rred wt r . e ySt ze

fr om et harbl - RS bl acaf Whne/ F1TD XE yehi o b2 bi¥% M%) T hRodied ds™

1- benzyl - 4- ( AWbiih &aps Mnabralad fas{sasH28N30855- €.8¢-Oa A8 oNDH: [S11 4T Jéawrddi azep

it R_e- 3-car boxxét,amex; ﬁtfr,g@slmzrsi.d; es,gu.ﬁ,s%wds&s am?uhgqﬁs)@gawm?ﬂﬂ ﬁld]S alsckbi) Of

i's conmpound_was r sed w 0 i . 0
t et rahy(rtlnr) of ur SHRLE es(§}3| b&g fnr?h'ﬁ(«]ef aﬁé%@ém%ﬁ%egzwlﬁgyawgoﬁnéﬂ]-é4—Of t he
2, 3, 4, 5- t et r mhthaxy-bendepdsulfpind)amind JaF-bpdmryBepiomx yAna. fociCdsdegN2aSve as

V\E/Q;rgl gr;l/g%alaéﬁ_l Epci(])l/g-arléggcz‘ H,5_@,,|r4,5ygg|,lag§ WO 001 44730 -89 Reference
1- ( 2, 4- Di met hoxyb i&tﬁ'— m%lﬂéﬂy?ﬁelﬂ?énesul fonyl)-2,3,4,5

t et rahydro- 1H [ 1, 4Massspectnar @E8)ries 2-darH)oxyl at e

Reference Example 100
20 Methyl 1-Acetyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylate
To a solution of 0.70 g (1.52 mmol) of methyl 2-[(2-diacetylaminobenzyl)-(4-
methoxybenzenesulfonyl) aminoJacrylate in 5 ml of anhydrous methanol was added
0.332 g (3.95 mmol) of anhydrous sodium bicarbonate. The mixture was stirred at
25  room temperature overnight and the solvent removed under vacuum. To the residue
was added ethyl acetate and H20. The organic layer was separated, washed with
brine and dried with Na2S04, 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 C20H22N20¢S:
Calc'd: C,57.4; H,5.3; N,6.7; §,7.7,
30 Found: C,56.6; H,5.2; N,6.5; S,7.5;
Mass spectrum (ES) 419.9 (M+H).



To a cooled (0C) solution of 1.Ug (2.66 nmol) of 4-(4-nmethoxybenzene 5
sul fonyl)-2,3,4,5-tetrahydro-1 H ( 1, 4] benzodi azepi ne- 3-car boxyl ate from
Reference Exanple 12 and 1.8S ml (13.3 mmol) of triethylam pa jJyN Soggl of
CH2C12 wasy@eiassol. 17 9 (6.65 nmmol ) of 2, 4-di met hoxybenzoygbrgRbdibde. The
m xture was stirred at roomtenperature overnight, diluted with CHd 2 and
washed with 2 Ncitric acid. The organic | ayer was washed with H20, 1 N
Na2C03, brine and dried over Na2S04. | U Thig-sol vent was renoved and the
resi due was chronmat ographed on thick |ayer silica gel plates with ethyl

g_cet ?Le- hgxane I()1:411)(23115 a[\ el ugnt mfg-ulf‘%ﬂx#lggqgl Zet h%/I 1-§1264 L R

i met hoxybenzoyl) - 4- (4- e enzenesu - .4, S-tefrahydro-

1, 4J benzodi azepi ne- 3- car bggé%ﬁltg'i&gtoﬁy'\%ﬁ{ﬁlé’JFBQH"“RHE‘F“.W#)Dr C27H2gH20gS:
Calc'd: C 6U U H5.2; N 5(#metboxybanztnestilfobyDhmiofpribpidngte 1, Mass Spectrum
(ES): 541.0 (MH). A U. BY g4 0 LeGed oynd
and 1.92 ml _(1.92 mpl) gfﬁf&hel\@ﬁ%)%gﬁdw%ﬁ)t%t%gﬁyggggﬁrg%lﬁg&gn%@fﬁd?red
at room t enper Hethosyhegreneswfogyhaminolidydenxypiopionals apd ded/mbofaratic ahydede due

:3'! : ut eddwit th waf @l UeclaeddivadReadd WABORT £t 1 hewts WThB nlixNrdHohi coltehtrfsh and
iltere o gi

e U7 .. . . o
1- (2, 4- di met hoyi%g n‘?g;??)a-g‘iﬂ"( Anhydride Added, therrie | Tasnfiigtuss was, heated, ot 100°%: 6. 1H
-[ 1, 4] benzodi avespighteand-coaedntrrtedite dawess wnderchighvacwumabigive abrmil. . THeoril was
C26H26N20f 3S: 2t 500, . - tdr 4R, T toFo : ; . 8; v 25
s Spect pum 15 L0 BRERIATALCH Paned AFE G gt Tk %
4- (4- Met howbe 2 Q)Snyl )-1-[2-(4-nmet hyl pi perazin-1-yl)acetyl]
2, 3, 4, 5-t et r ahydr o- Cde'd1C Aploe kizHidlj A Sie2;3- car boxyl ate 3U To a mi xture of

2.5 g (6.64 mol) oﬁ?iﬁﬁa,b%%%}légapﬁ}s{p@@gnzenesuI fonyl)

2,3,4,5-tetrahydro-1 | azepi he-'3- car boxyl at e (Refierence ExanplJc
12) , WD 00/ 44730 -WPQCM(WOF&&H@SOOI‘MQM and 4.63 .1 (33.2 mmol)
of triethylamine in 40 m of CH2Cl 2 cooled to OC was added to 1.65 g (14. b3

Lenpbr at ur P for 2 days.. chi |1 ed 1 oRRas ISBEEIE ([ Fec by 1 ani e and 75U
mg of chl or oac dipthyt AIG-Dincetmamingbiensyt (danethoxybEnzeneslfanybamino]atriylated at
room>5 tenperature over nhgﬂixturélio!f!it@? (‘1‘@9‘7%&5@%%&&? $3Ek xR RRARENR! €

e AN X AW R e TR IO S O
earth. The sol mawnl) waﬁethylmm\iam:ﬁnérrm mﬂ@iz@aimet_inmd aturoarh eemperathregtvimnight.
ot hyl 1o (bt of e in wie e il 30 o BCRIEL] e PlshwilR 10 it cfth & 180,
t et rahydr o- 1H ¢ N CH{iB &l Difiog A8 %—‘132"5%&??8)?94& @X? ReveRteHeeramyabIuedey ) |
Anal . for C2pHRaculihNE@68:a toawa oil: ABabBor@C2oHI4NZO7S, 6. 2, Found: C, 51. 6;
R4.5 No.7 Calc'd: C,57.4; H,5.3; N,6.1; 8,7.0; §
o Found: C,56.2; H,5.5; N,5.6; S,7.2. )
25
Reference Example 103
Methyl 2-{(4-Methoxybenzenesulfonyl)-[2-(2,2,2-
trifluoroacetylamino)benzylJamino}acrylate
To a suspension of 1.0 g (2.54 mmol) of methyl 2-[(2-aminobenzyl)-(4-
30 methoxybenzenesulfonyl)amino]-3-hydroxypropionate in 10 ml of toluene was added
1.8 ml (12.7 mmol) of trifluoroacetic anhydride (solid dissolves). The solution was
stirred for 2 hours at room temperature and heated at 100°C overnight. The mixture
was then concentrated to dryness under vacuum. To the residue was added 0.9 ml of
trifluoroacetic anhydride and the solution stirred at room temperature for 1.5 hours
35 and concentrated to dryness. To the residue was added 10 ml of toluene and the

mixture refluxed for 2 hours. The solution was cooled to room temperature and 2.5



Mass Spectrum (ES): 453.0 (MtH). 15 To a solution of 1.4 g (3.09 mmol) of
the preceding conmpound in 12 m of CH2Cl2 cooled to UC was added 1.2 m
(6.79 mml) of N, N-diisopropylethylamne followed by the2addufizg of 753.2

Pl (6. 79 wWalaa740f 1- net hyl pi perazine. The mixture was st pef@Eodd199100M
tenperature overnight, diluted with CH2Cl 2, and washed fr with 2 Ncitric

acid, H20, 1 M NaHCQg, brine and dried (Na2804) The citric acid 20 wash
was made basic with saturated NaHCO- and-@2hen extracted with CH2Cl2. The
extract was dried over Na2S04 and the sol vent renoved under vacuumto give

411 (14Umgt g‘;x ”Ein'['}éﬂé trﬁlgéhglla%ngﬁe added and the4m1r)Tcéure stirred at room temperature ovem1 ht. The
A Te Por) EERRHiE ohebistb St e Reskth AP Yo b0S dekie. "Bhesss. A
mxture of 1.ehy :(ci:taﬂﬂwmmla)shadfwtﬂndizﬁ et ang driedp@(an80and The Jolvent( @a8 25

| f 1 N | t
oo s, Che. Sofedved wadh vithulbIIA001. ¢ 0rea st CARMILAIRIAM L] '

tol uene (2 titeetse-hei@ne rgave §)-¢ng P%%W%ﬁﬁ’éﬁalsvd’éﬁuﬂ?g‘f 1287C.cadRaladen t i on.
The solid wasCogH ggF3dh0gSC under vacuum for 6 hours to give 1.1 g of

pot assi um 4- ( 4- met hgx
benzenesul fonyl ) - e@ﬁx(gsﬂ‘& Hyﬁb%é?aﬁ%ri f {?1 5 acetyl]-2,3,4,5-tetrahydro-1H
30 [ 1, 4] benzodi azepound: G.508; blok i I856H; 86.8 Hahi.9.e sol i d. WO 001 44730 gl

Ref erence Exanpl e Mggs%e&m;pmggegﬁ)m@}somowm Met hyl
1- Acetyl - 4- (4- hydr oxybéenzenesul'fonyl) - 2,3, 4, 5-tetrahydro- 1H (1, 4]

benzodi azepi ne-3 -carboxylate To a cooled (U) solution of 2.Ug (4.78 muol)
of methyl |-acetyl-4-(4 5 net hoxyReferamesE:dathlMZ 3,4, S—tetrahydro 1 H [

1, 4] benzodi az .

143. 3mL (14 3%qﬁﬁf§gﬁ%g&aﬁ&’hg%%gt@m ?ﬁE%a E“m@lﬁg%%dte pavdte” e
was stirred at roomterrperéﬁl]e Jbenzogiazepingriscarhpxylie ifrid, 0 were added to
the reaction m xt lrr@aamdtuwef 1.0003uHl iamol) dftmestey] 4ofdf methbeytiehidnesutfonyips

di luted widh hed W th 10
brine and %I’I g?%ghﬁg' gyl) vé%m&@dr@xﬁrv[eﬂﬁgﬁgg&lgggc\éﬁfn to give 1.5
g of a white ¢asbanylamhin Kbmi ef mghxﬂw@mwger@@néé (4632 mmal) pé| 1 NiNaQH.
hexane- et hyl @ﬁ@in@it@re(»bas dtired 3 révRh v&(merét@fecfbxves%hf&mvmé @dslvmsferqéwéad

under vacuumto, gi ve oduct Calc!.d for
O ornooer sl Vi 2Fo e fesud Siag dt Qnylthore; 1 fhe Mifnitesietuifed
Ref er ence Exawjhd N3CIMETHeybrganic layer was separated washed with brine and dried with

fll H( 41H¥1d;} ybﬁagswsm%mt wad ?erﬁ&;ee%u&amgmltb give?1 314 B Waluk abir o-
[ ] enzogngzteplcggHBlgﬁzogsxy ate w < <
Calc'd: C,60.2; H,4.7; N,5.6;
Found: C,60.2; H,4.8; N,5.4 S,6.4; F,3.6;
Mass spectrum (ES) 497.5 (M-H).
25 Utilizing the method described in Reference Example 104, the following

benzodiazepine-3-carboxylic acids can be prepared.

Reference Example 105
4-(4-Methoxybenzenesulfonyl)-1-(4-methylphenylsulfonyl)-2,3,4,5-tetrahydro-

30 1H-[1,4]benzodiazepine-3-carboxylic acid

white foam. Anal. for C24H24N207S2:

Calc'd: C,55.8; H,4.7; N,5.4,

Found: C,53.9; H,5.1; N,4.8;

Mass spectrum (ES) 512.2 (M+H).
35



To a solution of 4.U g (8.22 nmol) of nethyl 4-(4 nethoxybenzenesul fonyl)
20

1-(2-thi enyl carbonyl)-2, 3, 4, 5-tetrahydro-1H[1, 4] benzodi azepi - g ar boxyl a
te in 17 m of CH Ch chllled to UC) was added slowy 16.4 m ( 16.44 mol)
of 1.U nQ04480ut i on of boron tribromde in CH Ch. The REWVSIO19Ms stirred
at roomtenperature overnight and diluted with CH2Cl~. The m xture was
filtered and the solid washed with CH: Cl 3. and H O The filtrate was
diluted with H=O and the organic |ayer separated. The sol vent was
removed under vacuum and the solid chronmatographed on silica gel with
hexane-et hyl acetate ( 1:1 ) as sBefgesnce ExamplelQ6 su g of off white foam

Mass Spect r umj (4Esik- (4?@0tﬁoi%hﬁeneﬁﬂﬂinyl)@$,ﬂ Sdtethy@'o-ﬂl [Nafie nﬁﬂdiaiagnﬁ- 9, H
4.3; N 5.9. Found: C, 54.5; H) 4 .2 ~r JUN 2003 WO 001 44730

PCT/ US00/ 01991 - 92 Reference Exanp |3°§’6‘U’ £ agid
1- Benzoyl - 4- (4- hyd)ffm&hentzlme&nalffon(}izz}ﬂ24l“@083&1tetrahydro-lH

[ 1, 4] benzadi azepi negda.c@6R9xMi 44,9938, 2 sol ution of 9.8 g (20.39 mml) of

met hyl 1-benzoyl - 4-

benzenesul fonyl ) - ZFO&“QE E&?’é@ I [ 1, 4] benzodi azepine in 50 m of
CHzCl = cool ed to WassapecuthdeES) ISAIYMAH)S M (40.8 nmmol ) of a 1.0 nol ar
solution of BBr, in CH-Cl: The m xture was stirred under nitrogen at room
tenperature overnight. Ice and H O were added and the m xture diluted with
CH2Cl=. The organic |ayer was sepBeferenge Examplel®queous | ayer extracted

wi th ethyjp acet qtmmmesmwml-aqd-x@aﬁmuenﬂ&emw PLE3,4 SHEranpdrdyinacet at e)
wer e concentrated under vacluﬁ;?%p h é el? soI éed in ethyl acetate.
The sol ution was washed wi t Hp¢ip§n2g 1“5@”%‘ “Gar SO) The sol ution
was filtered througtitesolii Anplaford?1ghiedNo0gS2ragnesi um silicate and the
filtrate concent ra@g@dt@@lqyﬁwNa’be residue was chromat ographed on silica

gel wi t h hexane- et Ivent to give 8 g of product as an off
white foam 15 I\/aslpé){gﬁa(gg gnﬁ(@)"?g 87 (M+H); Anal Calc'd for C-, He, N=0B5:
C, 61.8;, 1§ 4.8; NJas®sPectfioufBEs) 4€].1¢M+8f). H) 4.6; N, 5.8. Utilizing the
nmet hod descri bed in Reference Exanpl es 198-200, the follow ng

met hyl - 1- subst i t ut ed- 4- hydr oxybenzenesul fonyl )-2, 3,4, 5-tetrahydro-1 H |
1, 4] 2U benzodi azepi ne- 3- car boxy| Befeeense ExaBdplr W8ar ed. Ref er ence Exarrpl e

201 Methyl 4- (4- Hycir.mmbypmmexsahémyhz)enémﬂ%nymﬂ;mh,shemmhmbflmyI) 2,3,4,5
et e Rt hanasal £ e EohBS Zi‘;és%vﬁ Kstfoafieadi, 50 8 Cor ?S'hidrzf)' T
[1, 4] benZ8di azepi rwiteFoamy bﬁ‘emylf%ﬂ@z ZNeQéSence Exanpl e 21)3 Met hyl

4 (4- Hydr oxybenzenegsh &o1ys; H,3.2{ R;g0ir i di nyl carbonyl). 2,3,4,5
Found: C,60.8; H,5.2; N,5.7;
1 Mass spectrum (ES) 467.9 (M+H).

25 Reference Example 109
1-Acetyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid
white solid; Anal. for C19H22N20¢gS:
Calc'd: C,56.4; H,5.0; N,6.9;
30 Found: C,55.2; H4.9; N,6.6; S,7.8;
Mass spectrum (ES) 404.9 (M+H).



tetrahydro-1H[ 1, 4] benzodi azepi ne- 3- car boxyl at e WD 001 44730 -93 Reference
Exanpl e Z04 5 tetrahydro-1H[1, 4] benzodi azepi ne~- 3- car boxyl at e Ref erence
Exanpl e 2U5 tetrahydro-1H (1, 4] benzodi azepi ne- 3- car boxyl at e %O
tetrahydro-1H[ 1, 4] benzodi azepi ne- 3-car boxyl ate 15 Refer enc% d%% 207
2,3,4,5- tWOOMYAP 0- 1H [ 1, 4] benzodi azepi ne- 3- car boxyl at e FEFTEYOFOWIExanpl e
208 Met hyl 4-(4-Hydroxybenzenesul fonyl)-1-(4-pyridinylcarbonyl-2,3,4,5
Met hyl 1-(4-Bi phenyl carbonl) - 4- (4-hydr oxyé)@nzenesul fonyl)-2,3,4,5 Reference
Exanpl e 206 Met hyl
4- (4- Hydr oxybenzenesul fonyl ) - 1- (propane- 1-sul fo )-2,3,4,5 Methyl 1-([
1, 1' - Bi phenyl ] - 2- car bonyl ) - 4- ( 4- hMeaﬁwl@m??i fonyl) 2 4 JUN 2003
PCT/ US00/ 019914-~(2Methoxybenzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-tetrahydro-1H-
Met hyl | - ( 3- Fl uor obenzoyl ) - 4- enzed 2,3,4,5' 7
tetrahydro-1H-[ 1, 4] benzaodi azggﬁﬁé%@%éggéﬁgﬁ%ﬁ%%%é ence Exanple 209 a
Met hyl = 4- (4- Hydr ox bisesdide 1P 258259 - Angb fore23H21830680r obenzoyl ) 25
2,3, 4, 5-tegrahydroedicld: C,58. Y H, psOt); azepi ne- 3- car boxyl ate Reference
Exampl e 21(? Methy . . . .
4- (4- Hydr oxybenzentg‘fﬂdf Sr%?r%’-}&‘-‘fz‘ﬁt?e%’hyl - 3-fl uor obenzoyl)
2, 3, 4, 5-t et r ahydr oMasé Spectaim €890 46812 €+l 3- car boxyl ate 30 Reference
Exanpl e 211 Met hyl
4- (4- Hydr oxybenzenesul f onyl ) - 1- ( 3-phenyl propi Qnyl)-2,3,4,5
t et rahydro- 1H [ 1, 4] benzodi azepi neRSPeEQ%/‘I?WE)h) :
10 4-(4-Methoxybenzenesulfonyl)-1-(2-thienylcarbonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid

white solid; Anal. for C22H20N206S2:

Calc'd: C,55.9; H,4.3; N,5.9;

Found: C,54.9; H,4.4; N,5.4;

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

Reference Example 112
1-Methoxyacetyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
{1,4]benzodiazepine-3-carboxylic acid
20 white crystals, m.p. 193-194°C. Anal. for C20H22N207S:
Calc'd: C,55.3; H,5.1; N,6.5; .
Found: C,55.1; H,4.9; N,6.2;
Mass spectrum (ES) 433.1 (M-H).

25 Reference Example 113
4-(4-Methoxybenzenesulfonyl!)-1-(4-pyridinylcarbonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid
white crystals, m.p. 258-261°C. Anal. for C23H21N304S:
Calc'd: C,59.1; H,4.5; N,9.0;
30 Found: C,58.8; H,4.5; N,8.8;
Mass spectrum (ES) 483.3 (M+H).



2 4 JUN 2~3 WO 00/44' 130 PGI/US00/ 01991 -94 5 10 Reference Exanple 212

Met hyl

4- (4- Hydr oxybenzenesul fonyl )-1-(2-trifl uoronet hyl - benzoyl ) 2 £ JINS20¥t r ahydr
0-1H[ 1, 4] benzodi azepi ne- 3- car boxyl at e Ref erence Exanple 2| 3 Met h%l

1- ( 2- Chl oW&-894¢130f | uor onet hyl benzoyl ) - 4- (4hydr oxybenzenestfFE0IPL 3 4 5-t
etrahydro- 1H [ 1, 4] benzodi azepi ne-3 car boxyl ate Reference Exanple 214 Met hyl
1- (4-Fluoro-2-trifluoronethyl benzoyl) - 4- (_%-_hydr oxybenzenesul fonyl) 2, 3, 4, 5-t
et rahydro- 1H[ 1, 4] benzodi azepi ne- 3-car boxy?at e 15 Reference Exanpl e 215

Met hyl

1- (2-Fl uor 0- 6- t ri f i uor onet hybenzoyR§terenca Example Hénzenesul fonyl )-2, 3, 4, 5-te
t rahydr o- 1H [ 1, #$Bipirdykasunyd)-8(4aeliosybaizen&alfBaflp23M, 8- tétxahgdre-1HL6 . |
Met hyl 4- (4- Hydr oxybenzenes~| e (2 .nehl OVl 2, 3, 4, S-
tetrahydro-1H[ 1, 4] benzodi az I%Eé@Pégéédg?%p‘g@g%ékce Exanpl e 217 25
Met hyl white foam. Anal. for C30H26N206S:

4- (4- Hydr oxybenzenqsiud'd:angs s d4($2-Nghyl - 6- chl or obenzoyl) 2, 3, 4, 5-tetrahydro
-1H[ 1, 4] benzodi azepi nes 3; Gé e e Reference Exanple 218 Met hyl

1- (2, 4- Di met hy! ben?&&??'—%gf'jmﬁcggenzenesuI fonyl)-2, 3, 4, 530

t et rahydro- 1H[ 1, 4]Massspetimme{BSH 6436 M+HtDxyl ate WD 00144730 -95 2 ~r JUN
2003 PCTNS00/ 01991 Reference Exanple 219 Met hyl

1- (2, 5-Di net hyl benzoyl ) - 4- (4- hydr oxybenzenesul fonyl ) -2, 3, 4, 5tetrahydrol H[ 1
, 4] benzodi azepi ne- 3- car boxyl ate 5 Refeesnep ExampledSe’ 22D Met hy |

| -( Zi Chl ]O[Jl@ 4- f hyeMdthogybghZerésdlfoniy))er-(prop e baalfonyl PR3] 4) 2 tetrahytrd-tHr ahydr o
-1 H[ 1, 4] benzodi azepi ne- 3-carfio oRef.er er 8 22x 10 Met hyl

1- (2- Chl or obenzoyl ) - 4- (4- hydr@k@#e’ﬁﬁz)g]r?g%&ﬁ% g%}%ﬁ}&?ﬁgmgﬂ& etrahydro-1H[1, 4]
benzodi azepi ne- 3- cariitpépanat eAnalHer €2eH24NIOHP| e 222 Met hyl

1- ( 2- Fl uor obenzoyl )edcd:4, by gy msyhengenesul fonyl ) - 2, 3, 4, 515
tetrahydro-1H[1, 4]1{30%%08581§,eﬁ|§u33b§59ar boxyl at e

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; H,4.8; 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-[1,4]benzodiazepine-3-carboxylic acid



Ref erence Exanpl e 223 Met hyl

1- (2-Chl oro- 6-fl uorobenzoyl ) - 4- (4- hydr oxybenzene-sul fonyl ) 2, 3, 4, 5-t et rahydr
o- 1H 1, 4] benzodi azepi ne- 3-car boxylate 20 . . ~k . .~-. ReE 3Uﬁe205xanpl e
224 . Methyl 1-(2,3D |1 uorobenzoyl)-4-(4

hydr oxybemaewesssd f onyl ) - 2, 3, 4, 5t et rahydro- 1H-[ |, 4] benzodPEZRISPUB- car boxyl
ate 25 Reference Exanple 22S Met hyl

1- (2, 4-Di chl or obenzoyl ) - 4- (4- hydr oxybenzepesul fonyl ) - 2, 3, 4, 5t et rahydr o- 1H[
1, 4] benzodi azepi ne- 3- car boxyl ate Refer enté- Exanpl e 226 30 Met hyl

I-(2 3-Di chl orobenzoyl ) - 4- (4- hydr oxybenzenesul fonyl ) -2, 3, 4, 5t et rahydr o- 1H [
1, 4] benzodi azepi ne- 3- car boxyl at e Reference@samyde W9 001 44730 PCT/ US00/ 01991

-96 Reference Gx@iwe ﬂw?s?l?enzenesulfonyl)-l (3-phen% pl‘OplOl‘lyl) 2 3 4, 5-te)trahygro-1

Met hyl - 1- (2, 5- Di chl or obenzoy r oXy.

t et rahydro- 1H-[ 1, 4] benzodi azb{a‘ﬂhé‘sz\?dﬁéFﬂb‘ﬁﬁ‘%ﬁr ? é‘ﬂé‘rence Exanpl e 228

Met hyl white solid. Anal. for C26H26N206S:

4- (4- Hydr axybenzenggu)f ly) t hyl t hi obenzoyl) -2, 3, 4, 5t etrahydro- 1H |
1, 4] benzo?azepl ngé ga‘rg%g lsyﬁjié%ﬁg?ér ence Exanple 229 10 Met hyl

4- (4- Hydr oxybenzenkawds 415 Hii4:3N4e% hyl - 2- t hi enyl carbonyl ) 2, 3, 4, 5-tetrahyd
ro-1H[1, 4] benzodlmmpagr&] ER8) 193 vl (M- HRRef erence Exanple 230 I\/bt hyl

4- (4- Hydroxybenzenesul onyl)-1-(4-methyl-2-thienylcarbonyl)IS 2,3, 4, 5-
tetrahydro-1H[1, 4] benzodi azepi ne- 3- car boxyl at e Ref erence Exanple 231

Met hyl |- (3-Chl or o- 2- t hi enyl car boR¢ferente Examploi2fbenzenesul fonyl ) 2, 3, 4, 5-

t et rahydr it Exarrpl e
232 5 Vet i 1 (% Fuﬁﬁ’ﬁy?ﬂ*;ﬁﬁmﬁmﬂgﬁ“ﬁgﬁ& " ngzﬂlzf%ﬁ?ﬁ)@“zﬁéﬁx
t et rahydr o- 1H-[ 1, 4] benzodi ‘g eﬂz‘@é‘?’iﬁ 8 ence Exanpl e 233
Met hyl 4- (4-Hydroxybenzenesul fonyl)-1- (3 met hyl . 2- f ur anyl car bonyl ) 2, 3, 4, 5-
tetrahydro-1H[ -1, 4] benzodi azepl ﬁ}Reference Exanpl e 234 30
Met hyl 4-{(4- Hydro benzenesul f ony f i&? f uranyl car bonyl’) 2 3,4, 5-
t et rahydro- 1H Aﬁﬁi@f@z ailﬁa@rﬁm@ﬂb@wowﬁy%whoxmnewew %

15 tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid

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

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

4-(4-Methoxybenzenesulfonyl)-1-(2-methylbenzoyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid

Reference Example 125
30  4-(4-Methoxybenzenesulfonyl)-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



2 ~ JUnf 2003 FCTNS00/ 01991 Reference Exanple 235 Met hyl

1- (5-Chl or o- 2-furanyl carbonyl ) -4- (4- hydr oxybenzenesul f onyl ) 2, 3, 4, 5-
tetrahydro- 1H-[ 1, 4] benzodi azepi ne- 3- car boxyl ate 5 Referenc 236

Met hy| Y [ ] P Y f’tEW%O?

1- (5- Chl ov@e®44731 enyl car bonyl ) - 4- (4- hydr oxybenzenesul f onpPCYAUS8/019B- t et r ahyd
ro-1H[1, 4] benzodei azepi ne- 3-car boxyl ate Reference Exanple 237 1 U Met hyl

1-

Propi onyl - 4- (4- hydr oxybenzenesul f onyl ) - 27 63 4,5-tetrahydrol H[1, 4] benzodei az
epi ne- 3-carboxyl ate ' Reference Exanple 238 NEt h¥
1- Hexanoyl - 4- ( 4- hydroxybenzenesul RefeyenceExample 12%¢ r ahydro- 1 HL S

[1, 4] benzodi azeg}, BDigretyIbéLY G(4Fiﬁémbﬁflfee.z5¥e§ﬂm 1223, dteiddhydro-1H-

4- (4 Hydr oxybenzenesul fonyl) 4, 5t etrahydro 1H[ 1,
4] benzodi azepi ne- 3- car boxyl aié‘”%f 'H,aze meaicargg"%&fdéfqance Exanpl e 24(1

Met hyl 1-( 3- Furanyl car bonyl) - 4- ( 4- hydroxybenzenesul ~'onyl)-2, 3, 4, ba.
tetrahydrog 1H-[ 1, 4] benzodi azepi neR%fe?@ﬂcQWl@lfss Ref erence Exanpl e 24l

Met hyl

1- (Acet yl ani nda@e'e'lmoyo -A-fluprpbenzey)d-(d1uethexyhenzenesulforylu2, 8 de-tetrahdre- 1 H- |

1, 4] benzodi azepi ne- 3- car box![ & 4dheneddisrpiree- ﬁxmkglwd3u Met hyl 1-(N, N

Di et hyl am noacetyl) - 4 (4- hydroxybenzenesul fonyl) 2, 3,4, 5-tetrahydro-1 H |
1, 4] benzodi azepi ne-3-carboxylate WO 00/44730 2 4 JUN Z003 PCTI US00/ 01991
- 98 Ref erence Exanpl e 243 Met hyl Reference Example 129 .

1- | | -1H-
teg %ﬁygpg@% f?[(%ﬁ%ﬁ%?g A P&-@dﬁi&m‘?’ eimwumﬂyllprs’-‘ca tétrgmydm 1H

4- (4- Hydr oxybenzenesul f onyl )ﬁg‘hgmﬂf‘w&?’&s% ‘EVF;XYWQ) a§id2,

tetrahydro-1H[1, 4] benzodi azepi ne Reference Exanple 245 10

Met hyl | - Acetyl - 4- (4-but - 2-ynyl oxyhg&;&%wa;rﬁm/i g2, 3,4, 5- tetrahydro 1H
[ 1% 4] benzenedi azge/&l ne- 3 car box | ate To a red9 sol ution”of 3. 73@9 ( 14.22
1)

mmol ) of triphed YrA-gimethaxybengepesyfond)-2ah entesrahysio was
added 1.06 m (14. 22 rrrml) O[I,Qb&thoﬁmzépmé-Mboxyhcacid

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

20
: Reference Example 132 i
; 1-(2,3-Difluorobenzoyl)-4-(4-methoxybenzenesulfonyl)-2,3,4 S-tetrahydro-lH-
\ [1,4)benzodiazepine-3-carboxylic acid .
t
25 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 C24H20CI12N206S:
Calc'd: C,53.8; H,3.8; N,5.2;
30 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-
35 [1,4]benzodiazepine-3-carboxylic acid



S.Ug (12.36 mol ) of methyl I|-acetyl-4-(4-hydroxybenzenesul fonyl)-2,3,4,5
15 tetrahydro-1H[ 1, 4] benzodi azepi ne- 3-carboxyl ate. To this solution under
nitrogen was added slowy dropwise 2.24 m ( 14.22 mmol) oiﬂ\ima”

azodi car boxyl ate. The m xture was stirred at roomtenperature overni ght and
concent r ¥@@0/44330dr yness under vacuum To the residue wasPQOYSI/UIHy |
acetate and HBO and the solid filtered off. The filtrate was concentrated
under vacuum and extracted with CHzCl, . Tlge .extract - 2U was washed with
brine) dried (Na, SO ) and concentrated t® dryness under vacuum The residue
was triturated with ethy acetate-hexane to give 6.5 of solid. This solid
was chromat agraphed on silica gel Referencedxample B35t e- hexane( 1:1 ) as

sol vent to gi ve(8sDichleFobehikdyd)-3-04ntkthdBbenmeailfonyl)(55),54etrdhyriroMuk) ;

Anal . Calc'd fo>(<:§CZ, H, ~N206; ) MGO.S'RE% 3N .)11.;_?%’ound: ’gﬁauz; H
5.2; N 6.2. 25 Reference EXSHT@P&‘"Z’EB“Z ﬁ'érca oxylicad

1- Benzoyl - 4- (4- but - 2- ynyl oxybenzenesul fonyl ) -2, 3, 4, 5-tetrahydro-1H

[ 1, 4] benzadi azepi ne- 3- car boxyl at egds s .xrahﬁﬁ’efﬁ ution of 1.26 g (4.82
mol ) of ::grji phen Isﬁhosphi ne in 15 nﬁr%? ?Ut Iuge-tetrahéglfofuran (4:1)

under nitrogen?l gthoxybenzaylyd-(@methoxyhanzengsulbonyil)-2,3,433-tetrahydror 1H- ¢ of
(3.22 mmol ) of nethyl 1- benzpydlbéndodidzepine-3ydaebasilie acid

sul fonyl)-2, 3,4, 5-tetrahydro- 1H[ 1, 4] benzodi azepi ne- 3- car boxyl ate. To the
stirred WO 001 44730 -99 2 4 JUN 2003 PCT1US00/ 01991 m xture was added
slowy 759 uL of diethyl azodi carBefeyence&xgmple B r eddi sh cl ear sol ution

and G20 added. e e (NS0 )
an , added. e , Gl = e . an rine rie 2SO,
and the sol vent remve%%@r%'gﬁaﬂﬁﬁé%?ﬁwm ﬁ*friﬂﬁﬁfw silica gel 5

W th hexane-ethyl acetate (1:1 ) to give 1.65 g of white solid; Mss
Spectrum (ES) 519 (MrH); Anal Cal fage ,{cg@xgﬁ]ﬂ;@fgo%: O 64.9; H 51, N
4 (4Bt 2y GeMesi Séﬁzan?ﬁu?to%w%*%zﬁéﬁfvﬁeﬁxb%p b babiimtdir o- 11
[ 1, 4] benztgli azepi ne- 3- car boxpl,4lbenzbdiszepine3rcatborykicacid of 0.475g (1.81mmol)
of triphenyl phosphine) 134.8 uL (1.84 mmvol) of 2-butyn-1-of and U 74 g of
nmet hyl

4- (4- hydr oxysbenzenesul f onyl ) - 1( 2Referency Exampinldd) - 2, 3, 4, 5-t et rahydro- 1H 1,
:1] ?enﬁ ogl afzepl ne-ﬁ(@ﬁl;ﬂhﬁwf%ﬁesumﬁymﬂ.@ﬁnl@%:yt-wtmleﬁﬁcmf nﬂ)ﬁisl,qs-

et rahydr of uran was adde u 1. of,. di ef hy

azodi car boxyl ate. The %&P@%"\?\ﬁ'ﬁ‘?ﬁ@%@'5@8’1’}?%’%3”]}% clrr‘#terrperat ure and
to the m2Qure was added 0.475 g of triphenyl phosphine) 125 uL of
2-butyn-1-of and 0.285 of di et hyl pegpdice #xhmpyd pfoe. The m xture was stirred

for 2.5 hrg. at r erature d e sol ye emved. To .t resi due
was' added -CH~Cl :‘E%M%YLF“@BE@P@' 'ﬁﬁ?ﬁ%&né\itélﬁ“ N q’&ﬂ%‘?‘r}é{’]‘ﬁ%‘ “The
CH_C12 | aygr was dried t¢fdahydo:)H-dhd]hehzodiatepiret3-canbovgit acl gi ve 2:U g of a
yell ow oi |l . Chromat ography on silica gel with hexane-ethyl acetate ( 1.1 )
gave 1.0 of off-white foam Mass Spectrum (ES} S25.6 (M+tH); Anal. Calc'd
for C2aHZZN~06S2: C,59.5: H, 4.6; Reference Examiplgldlc 56 .1, H 4.9; N) 7.3)

25 Utilizing the ne3-Chibro2sthicnytcarbenyRed-44-antkoxykatgehesulfsnf)-2484,5+ he
fol |l owi ng net hyl : . . C

1- substit ut ed-4-(4-but _tﬁt_@h@c}l’g)—(ly%é}é br%%% ?z(?mﬂe)% ?rg?ﬂlg_a}med[ rahydro-1
H 1, 4] benzodi azepi ne- 3- car boxyl ate and net hyl
1-substituted-4-(4-[4-substitut edrfetente Ex\IiPIY142

benzenesulf onyl) o et BN Setcib benzencibirbif 8 3la £4 R 1m.
[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).



WO 00/ 44730 -100 Referenre Exanple 248 2 4 JUN 20113 PCTNS00101991 Met hyl
1- But oxyacetyl - 4- (4- but - 2- ynyl oxybenzenesul fonyl )-2, 3, 4, 5-tetrahydro

1H-[ 1, 4] benzodi azepi ne- 3-carboxyl ate 5 Reference Exanple %yA%Q Jt@t@‘f

4- (4- But - 2-ynyl oxybenzenesul f onyl ) - 1- (4- et hyl phenyl sul f o )-2,3,4,5

t et r ahy dr\¥Oi0p44730 4] benzodi azepi ne- 3- car boxyl at e Ref er enc PCEBHHIEID50 10
Met hyl 1- Met hansul f onyl - 4- (4- but - 2- ynyl oxy benzenesul fonyl)-2,3,4,5
tetrahydro-1H[ 1, 4] benzodi azepi ne- 3- cargﬁgxyl ate Reference Exanple 251
Met hyl 1- Benzoyl - 4- (4-[ 4- met hoxybut - 2- ynyt’oxy] benzenesul fonyl )-2, 3, 4,5 15
tetrahydro-1H[ 1, 4] benzodi azepi ne-3- car boxyl at e_Ref erence Exanpl e 252

Met hyl 1- Acetyl - 4- (4-[ 4- et hoxybupg%fwwﬂlﬂéﬁ&nesul fonyl)-2,3,4,5

t et rahydr o-i H-[ 1,44{4onretiityBereienéesalfonyip1Gxbihyb2-furthylcarbonyl)R53,4/52nce

penzenesal fonyl ) 1- (3 Ny PR S L GAliempogsspine b sprbomtisadd 1, )

benzenesul fonyl ) - 1- ( 3- pyr
benzodi azepi ne- 3-car boxyl ate 25 Reference Exanple 2S4 Met hyl

4- (4- Pent -2- ynyl oxybenzenesul f onyRfetericd Hxaiiylé 134 car bonyl) -2, 3, 4,5
tetrahydro-1H[ 1, 4] benzodi azepi ne- 3- car,bgxyl at e_Ref er ence e 255 30
Met hyl 4- (4-[ 4- |vetﬁ@%i}w{‘g‘;ﬂ@?wiﬁ?‘a@i‘iéﬁéﬁﬁfﬁf@%‘ﬂ’lﬁ“yﬁ@b‘m Z’E@r@ar bonyl )
2, 3,4, 5-tetrahydr o- 1H [tetrahidyoz1HH] hdfeneadidzepinddxptbakelic addD 001 44730 -1 Ul
Ref erence Exanple 256 2 4 JUN 2003 PGTI US00/ 01991

Reference Example 145

10 1-(5-Chloro-2-furanylcarbonyl)-4-(4-methoxybenzenesulfonyl)-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-
15 tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid

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

20
‘ Reference Example 148 -
) 1-Hexanoyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid
25 Reference Example 149

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

Reference Example 150
30 4-.(4-Methoxybenzenesulfonyl)-1-(3-thienylcarbonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid

Reference Example 151
4-(3-Furanylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
35 [1,4]benzodiazepine-3-carboxylic acid



Met hyl 4- (4-But - 2-ynyl oxybenzenesui fonyl)-1-(4-pyridinylcarbonyl)-2,3,4,5
tetrahydro-1H[ 1, 4] benzodi azepi ne- 3-car boxyl ate 5 Reference Exanpl e 257
Met hyl 1-(4-Bi phenyl carbonyl) -4-(4-but-2-ynyl oxybenzenesul.fo )i 3, 4,5
tetrahydro-1H[ 1, 4] benzodi azepi ne- 3- car boxyl at e Ref er encezékg I 5% 10
Met hyl 4- (MO Pof4478% hoxybut - 2- ynyi oxy] benzenesul f onyl ) - 1- ( pPEBARBYAIY| f onyl )
2,3,4,5-tetrahydro-1H[ 1, 4] benzodi azepi ne- 3- car boxyl ate Ref erence Exanpl e
259 Methyl 1-([1,1' -Biphenyl]-2-carbonyl)-4-(4-][-4-nmethoxybut-2-ynyl oxy] 15
benzenesul fonyl ) -2, 3, 4, 5-tetrahydro-1H | 17,Q[] benzodi azepi ne- 3- car boxyl at e
Ref erence Exanpl e 26t1 Met hyl

1- ( 3- Fl uor obenzoyl ) - 4- (4. pent - 2- yRafgepeckyanpledbZonyl ) - 2, 3, 4, 5

t et r ahydr o- 1H [ 114}da@sadtaddBd-(EmetHoybaoghaulfony)-2,3,4,5-tetrahydrb-1Ref er ence

Exanpl e 261 Met hyl 4-(4-[4- but =.2- yayl oxyl.benzenesul fonyl )-1-(2
met hyl - 3f | uor obenzoyl ) t[li',gﬁ}/enzodiaz%HYe- -ch]box%c acid

-2,3,4,5-tetrahydro-1 H[1, 4] benzodi azepi ne- 3-carboxyl ate 25 Reference

Exanpl e 262 Methyl 4-(4-[4-Di et h“@épeﬂ&bﬂiﬁ,gpmngoxy] benzenesul f onyl )
-1-(2 nethyl -3 flugrohenzo

|
L2 S e - Ve s (4 -seathohe Reenes g & 3 ASderah e Exanp o

263 3U [1,4]benzodiazepine-3-carboxylic acid

Met hyl 4- (4- But - 2- ynyl oxybenzenesufl ony)-1-(2-trifl ouromet hyl benzoyi) -2, 3, 4,
5 tetrahydro-1H[ 1, 4] benzodi azepi ne- 3-car boxyl ate WO 00/ 44730 -102

Ref erence Exanple 264 Z ~4 JUN 20&eferenveJSoomple 384 Met hyl

1- (2- Chl ong- 6- t fi(PyHNARIAYBRZ @ik thdx{ enRertsalony 2,8 4y R0Fy aro-1H-

sul fonyl)-2,3,4,5-1et rahydro-?lall- 1i4 .ben;od:* azepl ne- 3-.&ar boxylate 5
Ref erence Exanpl e 265 Met hy| [1.4lbenzodiazepine-3-carboxylic aci

1- (4-Fluoro-2-trifluoronet hyl benzoyl)-4-(4-[4-nmet hoxybut-2- ynyl oxy]

benzenesul fonyl ) -2, 3, 4, 5-t et r ahy diQrelEhdd EXHRABE 841 azepi ne- 3- car boxyl ate

Ref erence Exanpl e 266 .
1-(Acetylaminoacetyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-

15 [1,4]benzodiazepine-3-carboxylic acid

Reference Example 156
1-(Cyclopropylcarbonyl)-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid
20 white crystals, m.p. 131-135°C. Anal. for C21H22N20¢S:
_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).

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

Reference Example 158
30 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,5.4;
35 Mass spectrum (ES) 471.5 (M-H).



10 Methyl 1-(2-Fluoro-6- trifluornethyl benzoyl)-4-(4-pent-2 ynyl oxybenzene
sui fonyl)-2,3,4,5-tetrahydro-1H-[ 1, 4] benzodi azepi ne- 3- car boxyl ate Reference
Exanpl e 267 Methyl 4-(4-But -2-ynyl oxybenzenesul fonyl)-1- (%

met hyl - 6- chl or obenzayl ) 15 4 JUN 2003

2, 3,4, 5-tetommgtbo- 1H-[ 1, 4] benzodi azepi ne- 3- car boxyl at e RRCHUIMOBIYEXanpl e
268 Met hyl

1- (2, 4- Di net hyl benzoyl ) - 4- (4-[ 4- met hoxybut - 2- ynyl oxy] benzenesul f onyl)
-2,3,4,5-tetrahydro- 1H[ 1, 4] benzodi azepi mél3- car boxyl ate 20 Ref erence

Exanmpl e 269 Met hyl

1- (2, 5- Di met hyl benzayl ) - 4- (4- [ 4- neR¢ferenioe Example/159xy] benzene

sul fonyi) -2 3 4. & USLSRINAOmbYhehosl BEMAYY. OLQMeRAN AR R bk, 22

Ref erence Exanpl e
1- (2- Chl or 0- 4-f i ur obenzoyl ) - 4- (4- (4- meYIRY BT 2- ynyl oxy] benzene
SE;(.” folnyi )272 364, 5- teetmixnyeref- 1H44[ &, @ bemaly dofa2bpf-methdxyhenienxgulfah¢l)f3eher ence
anpl e ) .

Net hy! | - ( 2}’Chl%?ﬂé¥)leﬁsz“gyl 9% & 4173 MR LY Bt BV S A RY PR e M e Ads & Shy
2, 3, 4, 5-t et r anyethybanzepetr sulfpria A6 meaphiydeats inc & miloodytetahy drofpran. wagneu@dwo
202 42143:’?05’(% /e %{;}iﬁ:&%ﬁé Atfhd g&tﬁ%f@iﬁé&)e(exgiﬁmb%&ﬁ%s Nﬁaé)?waccum. ghe residue

-(2- -4-(4-, - 2= enzenesul.f o . .
t et r ahydr o- 1H-¥%5, B@ﬁé%ﬁ‘a&bﬁﬁ%a@ gﬁ"?[%@ﬁ waghed Vﬁﬂ? r%ﬁ%az{@%rwnﬁ 2543
Met hyl 1- ( 2- Fldrizd owitin 2a9S044 - (Phe( golunixinh erey Hilter&l yhrphigix w] thiem pad ef Uiyidoous! )
2,3,4,5-t a & PP lanRefz Ofd | RE=13:4CaLR0 e anpl e
274" 10 I\/E?P;/I W?@éﬁﬁ%‘%‘%ﬂéﬁﬁ“ﬁo{?‘%b@’ﬁ%gﬂ Q‘ﬁ”?ﬁ' ?ﬁt?ng%qhg%bﬁezf’%ﬁé%] w
benzenesul f onyoneentrated tg_drypgss and, e wpgifier (U3 fanyed exzacHion gt thice (RO yilat e
Ref erence Exanprond 65 hbElidxuhe o fie 3:9Digf dfppodiee azoytl)owdoil;AMbss-spatmax Byt - 2-
ynyi oxy] 15 74.4 + . .
benzenesul fony% )= 2(1\%,(414) 5-tetrahydro-1H[ 1, 4) benzodi azepi ne- 3- car boxyl at e

15 Reference Example 160
Methyl 3-Hydroxy-2-{{4-methoxybenzenesulfonyl]-[2-(4-
morpholinocarbonylamine)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 -
20 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 vacuum 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
25  gel plates with hexane-ethyl acetate (1:3) as solvent to give 0.86 g of solid. Anal. for
C23H29N308S:
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).
30
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-
35  benzenesulfonyl]-[2-(4-morpholinocarbonylamino)benzyljamino }propionate and 769
pL (5.54 mmol) of triethylamine in 8 ml of CH2Cl, cooled to 0°C, was added 0.386



Ref erence Exanple 276 Met hyl

1- (2, 4-Di chl orobenzoyl ) - 4- (4-[ 4- met hoxybut - 2- ynyl oxy] benzenesul f onyl)
2,3,4,5-tetrahydro-1H[ 1, 4] benzodi azepi ne- 3-carboxylate 2U_. . ' Reference
Exanpl e 277 Methyl 1-(2, 4-Di chl orobenzoyl )-4- (4-pent-2- 24 JUN 2003

ynyl oxybav@ esésssd f onyl ) - 2, 3, 4, 5t et rahydr o- 1H-[ 1, 4] benzod P&Z&SMHUIB- car boxy!
ate 25 Reference Exanple 278 Met hyl

1- (2, 3-Di chl orobenzoyl ) - 4- (4-[ 4- met hoxybut - 2- ynxi oxy] benzenesul f onyl)
2,3,4,5-tetrahydro-1H[ 1, 4] benzodi azepi ng~3- car boxyl at e Ref erence Exanpl e
279 30 Methyll-(2,5-Di chl orobenzoyl)-4-(4-[4-hydroxybut-2-ynyl oxy] - benzene
sul fonyl ) -2, 3842.83 mqlhhwwmﬂbemqmtﬂ&wb@hl@mép i The1Bixtue boxstirredat roonD

001 44730 -1 %@f&ﬁﬁ@%@z B3 AAPhifnBvih Wafer Wl e20R% A, HHh @P%MQH@%SJ}%W'

1- (Benzoyl) - 4- nt - 2- oxybenzenesul fqQnyl ).-2, 3.4, b-tetrah -
[1,( 4] ben)z/ozji s, Waghos_ with %&ﬂléiﬂea%f &é’f“&r@ﬁ%‘%&&*m‘@g@i n?éieh%j/’lvem was
4- ( 4- But - 2- ynydngovel engien 6 50| gf afrayyelldw(al: ndetah bt Qp sHErNI®S:- 2, 3, 4, 5

tetrahydros1H[ 1, 4 zpdi ' Xyl at e Reference Exanple 282 Ip
Met hyl 4- ( 45- But - 2- ylgj%gxggg%gﬁsegiﬁ?%(ﬁy éj@’ (3-met hyl - 2-t hi enyl car bonyl)

2,3, 4, 5-t et r ahydr oFawad; €,561 15 &h5- 8N B 06~ 3- car boxyl at e Ref erence Exanpl e
283 Met hyl 4-(4-[4-Hydroxybut -2-ynyl oxy] benzenesul fonyl)-1-(4 nmethyl-2 15
t hi enyl carbonyl ) -2, 3,4, 5- tetrahy -1H-[.1, 4] he di azepi ne- 3- car boxyl at e
Ref erence Exanpl e 284 Met hyl ReferdhéelExatiplé 167

1- ( 3- Chl or o- 2- t hMetiysl de(didethoxybenzengsulfomyle1 1(44morpholimacabbonyl) 234 45-
benzenesujgonyl) -2, 3, 4, SeuhRidrPII?4]-PehzbafBRné 3di2868/1a8- 3- car boxyl ate

1 (2 Fur any| car bongRoSde 51 D (HgR BB BeRY, 2 oy Posresrraesitony)-

[2-(4-morpholinocarbonyl-amino)benzyl]amino }acrylate and 0.111 g (1.32 mmol) of
anhydrous NaHCQ3 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
15 room temperature for 2 hours. The solvent was removed under vacuum and the
residue diluted with H2O and extracted with ethyl acetate. The extract was washed
with brine and dried with Na2SO4. 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;
20  Mass spectrum (ES) 490.3 (M+H).

Reference Example 163
4-(4-Methoxybenzenesulfonyl)-1-(4-morpholinocarbonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic Acid
25 A mixture of 0.36 g (0.735 mmol) of methyl 4-(4-methoxybenzenesulfonyl)-
1-(4-morpholinocarbonyl)-2,3,4,5-tetrahydro- 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 mixture was concentrated under vacuum and the
acidified with 1 N HCI and cooled. The mixture was filtered and the solid washed
30  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).



sul fonyl)-2, 3,4,5- tetrahydro-1H[1, 4] benzodi azepi ne- 3-car boxyl ate 25
Ref erence Exanpl e Z86 Met hyl

4- (4-But-2-yn

2,3,4,S-tetrahydro-1H [ 1, 4] benzodi azepi ne- 3-car boxyl ate

yl oxybenzenesul fonyl)-1-(3-net hyl - 2-f uranyl carbggy 2
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4- (4-[ 4- But - 2-

ynyl oxybenzenesul fonyl ) - 1- (- 4- net hyl - 2-f ur anyl car bonyl )

ference Exanpl e

3()

2,3,4,5-tetrahydro-1H[ 1, 4] benzodi azepi nel-33 car boxyl at e Ref erence Exanpl e

288 Met hyl 1-(5-Chl oro-2-furanyl car bonyl) 4- (4-[ 4- et hoxybut - 2- ynyl oxy]
benzenesul fonyl ) -2, 3, 4, 5- tetrahyd H-[ 1hﬂbb2€‘£0dl azepi ne- 3- car boxyl at e
2 4 JUH 2~3 WD 001 44730 PCT/ USOO/ trgence Fyample 104 1ce Exanpl e 289 Met hyl

1-(S. Chioro-2
benzenesul f on

t et rahydr & 1HOLR-tétrdisd

t et rahydr o- 1H

Méthy ri&jll(Z-aPehmhym)opgménmoxyhgd(%mpMyﬁer;zmydsulfyx}yl) (2-nitro-4-

yl)-2,3,4,S-tet ra@ﬂ;&wz{“ﬁoﬂgﬁﬁgw azepi ne- 3-car boxyl ate

5 Reference Exanple 290 Met h
1- Pr opi onyi - 4- (4- [ B0 ﬁﬂﬂ‘l"ﬁ%‘;‘/ﬁﬁtl 67-8/(hA4 Bymalh eh dehe Ni(4-Bsthoxybenzengsudfonyl)-

Met hyl  4- (4- er ﬁyr&nxymencl@de@apwmw jolution( pf 871668/ (4.4 mmol) of diethyl
-2,3,4,Stet r@i&ﬁfé&fboﬁyl'ﬁte[ inl 1 4P ¥R ZeFAaRHAR STREMMRNYE 368 JiFl8 &NFRm

Exarrpl e 293 Met

4- (4- But - 2- yn¥fi

t et rahydr10 - ltdithrated] voithn Ziethyd zetiper Nfiltéted and abey Kitttate Peadsed ehrosghEx ahipl gadZ6f t

F&Wﬁ%ﬁ@é&htfﬂﬁﬁﬁ Selvent. FeroyRd e ¥ATY . 2 The gesidue; way

totrahydr o- 1rE T HRSUACSEERE, dns 92 s wled VIR UER PR e e
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trate concentrated to dryness under vacuum to give 4.54 g of solid. The sohd was
chromatographed on silica gel with hexane-ethyl acetate (55:45) as solvent. The
fractions containing product were combined and the solvent removed to give 0.55 g
of oily solid; Mass spectrum (ES) 543.1 (M+H).

Reference Example 165
Methyl 2-{[2-(4-Pyridinylmethyleneamino)benzyl]-[4-
methoxybenzenesulfonyl]Jamino}-3-hydroxypropionate
A mixture of 0.50 g (1.268 mmol) of methyl 2-[(2-aminobenzyl)-(4-methoxy-
benzenesulfonyl)amino]-3-hydroxypropionate and 1.268 mmol qof 4-pyridine-
carboxaldehyde in 7 ml of anhydrous ethanol was refluxed for 1.5 hours and the
mixture concentrated under vacuum to dryness. To the residue was added H20 and
ethyl acetate. The ethyl acetate layer was separated and concentrated to dryness
under vacuum. The solid was purified by thick layer chromatography on silica gel
with hexane-ethyl acetate as solvent to give 0.40 g of solid product (plus a small
amount of starting material). Anal. for C24H25N306S:
Calc'd: C,59.6; H,5.2; N,8.7,
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-methoxybenzenesulfonyl)amino }acrylate in 10 ml of methanol was

tan®B piefie,3 nttiyd Oosydr 21068250 g Retf £ gy f Ex@apte2291
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2,3,4,5-tetrahydro - i H[1, 4] benzodi azepi ne- 3- car boxyl ate 3U Ref erence
Exanpl e 296 Met hyl 2 UN 2

| - (Acetyl am noacetyl)-4-(4-but-2-ynyl oxybenzenesul f ony!) 21' % 4 @3

t et r ahy dWQ.9MA418 4] benzodi azepi ne- 3- car boxyl ate WD 001 ¥GH9PI0I99Y
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1- (N, N-Di net hyl am noacety)-4-(4-[4-net hqaﬁi/_but - 2-ynyl oxy]

benzenesul fonyl)-2, 3,4, 5-tetrahydro-1H[ 1, 4] benzodi azepi ne- 3- car boxyl ate 5
Ref erence Exa

| | L .

Gyl opr op et paRs o TR inmol) o anbydrans sodivm visaypenats, erThe ik s

-2, 3, 4, 5-t et stigdifoy-21day$ ankl e emadditienadpi20e g3f NalblDaddded Ref mixaume avdsxanpl e
299 | U Met hylg:da | | hroferd £ DL < 2= vnv | -

-2,3,4,5 te%/rS gﬁeéj%ﬁ%w@%?géﬁ?o irggg‘éé(ﬁ%- Eg%r‘%@%y?ﬁ%e%é erglrllgcg%érrpl e
300 Met hyl 428 g etbyl acctatsanddhe argarigilavshyeparated: ¢ Fher qthyl aseiate eyyace was4 5 15
t et r ahydr 8- 1kkafHeddwhi vzined deiapivith-1SaxSObmdy thatselveal emerves ubdampkeus Qd

Sodi um 4- But - 2- | e .o | .35g (U. 225 nol)
of 4- hydroxy éﬁ%degéyﬁgﬁg@gé%cﬁ%%ag'omls'a‘?“?ﬂ'i%ﬁ}?ég%fm\l?i%%?opanol and 225 nL
of a ~1.UN sol uti &alcsk GOdT:dho6 Ry %% de was added 59.96g (U.45 mol) of

1- br ono- 2- but yne. Fhigi: CeSLO:IH B; N, %8uUre was heated to 7U for 15h and then

t he i sopropanol r emoved rajion in vacuo. The resulting white
precipitate was \Qﬁqs@&egﬁmwggﬁ?ﬁl@&% - washed with isopropanol and ether
and driedOunder vacuumto give 56.0g (1()W49 of 4-but-2-ynyl oxybenzene 25

sulfonic acid sodiumsalt as a blrEreniod figgence Exanple 3(12
4- But - 2- ynyl oxybenzenesul o}%_l \(,:\megr ieae “f"g""aﬁ%’% ution of 43.8 nL (U. 087

f
mol ) of oxalyl chl SYIpth1 3Hysyoxy-2d(4-methaxybenzspesyfondréd-galera2vpwi se added
6.77 nL (0.U87 nol) of DM f ol hisvebénbgl)amidéipropiona® nol ) of

£ Pty PRI 0380k SPUMRE, S BRE pSR TR 1

for 2 days. brzepessfondamingipropieratd el oh DbNidimedyiformantide cendednint An 15( |

m 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 chloride in 1 ml of dimethylformamide.

The solution became purple and was stirred at room temperature over the weekend.

20  The solvent was removed under vacuum and the residue extracted with CH2Cl2. The
extract was washed with H20, brine and dried with Na2SO4, The solvent was
removed to give 0.53 g of solid which was chromatographed on thick la;er 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 C1g§H19CIN20gS:

25 Calc'd: C,47.2; H,4.2; N,6.1;

Found: C,47.0; H,4.1; N,6.0;
Mass spectrum (ES) 459.2 (M+H).

Reference Example 168
30 Methyl 3-Hydroxy-2-[(4-methoxybenzenesulfonyl)-(4-chloro-2-
aminobenzyl)amino]propionate
A mixture of 0.454 g (1 mmol) of methyl 3-hydroxy-2-[(4-methoxy-benzene-
suifonyl)-(4-chloro-2-nitrobenzyl)amino]propionate and 0.451 g (2 mmol) of
SnCl2°2H20 in 12 ml of methanol was refluxed for 2 hours. An additional 0.451 g
35 (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



2 ~ Jryh ?~3 WD 00/ 44730 -107 PCT/US00/ 01991 of hexanes. The organics were
washed with water and brine, dried over Na2S04, filtered and concentrated
in vacuo to provide 6.23g (88% of the sulfonyl chloride ag gyyebgsow solid;
mp. 63-65C : Mass Spec (El) 243.9 (M). 5 Reference Exa

C | e 303
But - 2- ynWQWHE ene To a sol ution of 6.14g (U. 023 nol) gET’USOO’Ol”l
tri phenyl phosphi ne dissolved in 1 UU nL of benzene and 4U nL of THF was

added 1.64g (U. 023 nol) of 2-butyn-1-ol. ,After five mnutes 2.00g (U.021
nol ) of phenol) dissolved in 10 nL of THF, was added to 10 the reaction

foll owed by 3 . 1€ I LcAar e z

resul ting ?ea%ﬁgﬁh%%@%é&%ﬁ ¥O?elqﬁ4%ran§§ﬁ%g&rggﬁx{@ﬁc&‘gﬁ ff‘?’%r 4R t hen
concentrat ed $epanated pnd Wasbed agihdtieOwhene and feied gritipNe28Qn Jiheisokventetvas
eluting wth ghfaykd BravabalheseRaa whidk WasbhrbRalERAYhéForlthi@dafef Qi gkl the
desired butynyl ether as a& ar |i § .Mass _Spec Ele(ilrospray) 12 ()
(M ) 15 Rof baten sathchekane-thybacciatis(95:550 15, FOVARS d 2i¥Fe8 i A PIOdHFoRRIe To
a sol uti ors of 0.66)lakGopl4ss, @.pre91-1125C. Audl: torYhgHO XN OgSne in U 3 nL of x~ -

di chl or onet hane i ngy/ 4 th under NZ was dropw se adde~i'a
sol ution of 20 U Bt}%@%fé’?b'%.’%/"iﬁ%’)ggbf chlorosul fonic acid in U 3 nL of

di chl or onet hane. Afquad: €48.7; Hei%i NS was conplete, the ice bath was

renoved and the remgés spectiis (BS)i4208¢MyH) oom t enperature for 2h. To the
reaction was then dropw se added U. 113 nL (1.3 mmol) of oxalyl chloride,

followed by 0.t)15 nL DMF. The reaction was heated to rellux for 2h and
then dil ut®ed wi th hexane and pourBeference Exampleal&® . The organic | ayer was

25 washed wi th bri ngretgyli Reyayrdy-SRA Ik YeltesAthyDOACEISroas.€d 1 n vacuo
to provide 0. |3Ung (53% ]y

_ _ t hé, des rqd roduct, as a_Ilght broyvn sol i d.
The present invention may be eﬁB‘b‘&ﬂq’éﬂzx H’“g‘l“ﬂ opignRter i ¢ forns wit hout
departing fromtheTspi soltticor o OBt g (I mitrtod) bﬂnmh)tlhfé}hg«hb:xﬁﬁdm-memoxﬂi ngly,
o chers ey R o e ARy Ly b S
001 44730 15 25 ml of ethyl acetate was added 0.045 g of 10% Pd/C (wet - 50% H20). The
mixture was shaken in a Parr hydrogenator under 35 pounds per square inch of
hydrogen for 3 hours. The mixture was filtered through diatomaceous earth and the
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
20  Mass spectrum (ES) 429.1 (M+H) 395.1 (M+H) indicated approximately 10% of
deschloro derivative. , ‘
A mixture of 4.74 g of methyl 3—hydroxy-2-[(4-'methoxybénzenesulfonyl)-(4-
chloro-2-aminobenzyl)amino} propionate, and 0.470 g of 10% Pd/C (wet-50% H20)
in 200 ml of ethyl acetate-ethanol (1:1) was shaken in a Parr hydrpgenator under 35
25  psi of hydrogen for 4 hours. The mixture was filtered through diatomaceous earth
and the solvent removed to give 4.5 g of solid. The solid was chromatographed by
HPLC on a Waters Prep machine with a 4 x 30 cm silica gel column with a step
gradient of hexane-ethyl acetate (9:1 to 6:4 to 1:1 to 0:100) to give 1.56 g of a glass,
m.p. 110°-123°C. Anal. for C18H21CIN20¢S:
30 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-Methoxybenzenesulfonyl)-glycine, Methyl Ester
35 To a mixture of 12.5 g (0.1 mol) of glycine, methyl ester hydrochloride in 120
ml of CH2Cl2, cooled in an ice bath was added 41.7 ml (0.3 mol) of triethylamine,
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1- Acetyl -4-(4-Dbut-2-ynyl oxbenzenesul fonyl)-2, 3, 4, 5-tetrahydro-1H5

[ 1, 4] benzodi azepi ne- 3- carboxylic acid, hydroxyam de To a ﬂxjuw ?wé)f 6. U
g(13.14 mmol) of nethyl

1- acet yl - wO(09/4i130 - 2- yny| oxybenzene-sul fonyl ) -2, 3, 4, 5- t et rREFERPOOII] 1, 4] benz
odi azepi ne- 3-carboxylate in 66 nml of tetrahydrofuran was added 17.1 ( 17.1
nmol) of 1 N KOH The mixture was stored 1 U at roomtenperature for 3
hours and concentrated to dryness. Tol uen®-was added several times and the
sol vent renoved under vacuum after each addition. The residue was dried
under vacuum &ellopga Yyothe Zropwise addition of & sguigoref 2165 gd0dguol)nf dahdthaky-

1-acet yl - 4- ( 44bindubin CBRRZANAS Wi &niZH&C%;Tﬁe Snikfid %@fﬁg& §Er£)%n

1, 4] benzodi azepi ne- 3- car bgx |c aci d;
55.U H, 4; Niempegaturesovemighi 4ad popred)injq water. TRe 0?‘*810 Waseeparpleg and

pot assi um sal twagieed voing &F tieit dodd, tHYO, 3- N NabI0Q, ibeinaandldridty #ith NagsDge The t he

foll owi n n 36
ol ) of osal 1S i eBlEd Gl Vielth g Bl d4d BUrHeliGl: Bhick g Bhurka
slowy 4.U5 mwxmseﬁl}é@cqﬁmm giye 19g ofi arpstalss - pr PR 18E. Anad. ﬁOhCiOHII«EN)%ﬁ)S

m xture 20 was addedicd; M6.3;i105.19N,3.4pe precedi ng 3-carboxylic acid
otassiumsalt in | fonriam de and the m xture was

Etl rred at i: oomtéﬂ‘ﬂﬂ&f{ﬁg%?} F%%r and chilled (U (solution A). A
solution of 11.89 m (U. 194 m) of hydroxylam ne (50%in H20) in 6Unl of

tetrahydrgfjuran was cooled in an i £ Wyypn B). To the cold
sol uti on gvvas added sIova the so tlonigﬁ’r%‘ IZe m Xture allowed to 25

warm to room t enpeyistyl &I e%"@?’?’\e?@&'f%ﬂ? -gitrobenry)aminolacetateas di | ut ed
wth 2UU m of CH2Tb aasticreivasd eebled infixtdreldf 112 g (B0 rin6l) of NAHOS8%Iih Gilh aysm was

separated and g 'Cag W%%&%x&@@aﬁ{k c{eﬁﬁ}cﬁt)qqé@' atJESlu%Hﬁ 9% 7; 78?@0 HHEY of

| ayer and extract “were co vent
resi due was diN-(freathaxybenzanesylionyglyeine,y | mgtwl ateétefanant m@ smlutq’fonl&blshed

\(Mzt th 2() ) 153 gaﬁgbtﬁ)ﬁfdrﬁf@hgﬁi\l Afitdrigal evshitibn 08fsed saémrwl oNi6l 8D gl@3Q nithollof mcho
I TeSs an 1 he S I

Sol vent ) emoy@uroatan Bipatih a0 m o BN by 8yt GiRnsBliac s el A Becho

acet at e gave migturg. cFheihixture ovagdhenl stirredpat 0o memxaum avertightcundes mtrogen

C=H=~-N, G6S: C @ﬁm%olvﬁht ém@wed\{and%r 3acuﬁﬁ“nﬂre / Lé7W2{§ extiact®d #ith @Hz@:l? and VO
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4- (4- But - 2- yni# o@?%%h‘l%ﬁli‘ég b‘f‘%‘gﬁlﬁg) % EBrIG Fﬁlgn@né’a} BONPHO3, brine and driedhy g o
5 IH[I, 4pdenxdatii NzxS04eThe salutioxwhs filtered dhroiighds dxy pad dé hfdroes magiesium of
0.87 g (1.66 H@Q&t): aRd &[Eeﬁllﬂe)fl ony Sned with EI-EClz Th f11 ate was Gop %oncegxl ated un

4- (4+but - 2-yny oxybenzenesul téetra r O-
e- 3- car boxyi atv&FuuRt 1@ giye bl-73 gof seNdyr WF%‘H“\?OQQ‘% Seetate gaye 1
N KOH. The soknistatsnmynd 18tG-116°C. Anal. for C17H18N207S:

Calc'd: C,51.8; H,4.6; N,7.1;
25 Found: C,51.7; H,4.6; N,7.1.

|azep|n
?ofl

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

30 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)amino]acetate and 1.57 g (25 mmol) of ammonium formate
in 10 ml of anhydrous methanol was added 0.42 g of 10% palladium on carbon. The
35 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



10 at roomtenperature for 2.5 hrs. and then concentrated to dryness.

Tol uene was added repeatedly and the solvent renoved after each addition.
The residue was dried at 75C for 60 hrs to give 0.99 of a foam Anal Calc'd
for C~, HZ, Nz06S2K: C, 54.7; H, 3.9; N, 5.1. Found: C, 47.8; 214 JUNA4MS 6.0.
To a chi | Wwexhofs@)3zosol uti on of 2.66 m (5.3 mmol) of oxalyl etiuseodes(2. OM 15
solution in CHzCl, ) in 8 Ml of CHCl ~ was added slowy 412 p.L of

N, Ndi rrethylforrramde To this solution was added a solution of 0.?73g ( 1.33
mol ) of the preceding potassiumsalt in-37m of N, N-di met hyl f or mam de
(solution A). A solution of .22 m (19.95 mol) of hydroxylam ne (50%in
H20) in 6 m atsidwet dihtgddwith Hx (2eml)cind éxteicted vwith €HpCL) (75 M). Theexaaal ed
solution A mm@%%ﬁemugbgmé Yrib® iR N5l ela 3 ééweﬁ{’reﬁ}o%&jrh& ! 16e a3t

allowed to warmto room stir over evvas

diluted with GPHE th‘milmafm eyl areipinizava By gmiwtm eistalyhm. PaQQ@eus
layer was ext rigot@dAnalt for @178hgNg0gst he organi c layer and extract conbined
and concengr at ed t&%({ﬁfg@ﬁﬁg @e_gzdue was diluted with ethyl acetate and
t he sol uti on washe ’ id, H20, 1 N NaHCO,, brine and 25
dried (NazS04). Th&osnd:\&H6.10BS.6;8béed to give 0.65 g of solid. The solid
was chromat ographed on silica gel vm'th hexane ethyl acetate (1:1) and then
| W CH, OH in ethyl acetate to, of ite SS__spectrum
(ES) 526. 4( M+H) ; AfB) Teap coolptioly O’féﬂﬂ ’%Uif}’hy?émﬂéﬂe‘{loxybwzeaesalfowl) -@-0.
Found: C, 56. ercHhenﬂylﬁmiN)]ice&te in 200~ml| nNe&aﬁolMy@@be@ﬂé’iOl) whdaddedrgdeg3 S
PCTNS00104991

1- Benzoyl?1 - ? _onc bon v@ﬁi%or%ggp and erﬂlxgxristgkgn E %drgﬁn ?r4] ben
zodi azepi ne- 3-@&@8&@% m.swarmwh@@mw o544 hwmmr@oxmempemge( hg9
nol ) of rret h)ﬂuxture was filtered through diatomaceous earth and the filtrate concentrated to

| - benzoyl - 4- (4 but | oxyhenze rahydro- 1H (1, 4] ben
zodi azepi ne 3 %‘i‘ﬁ%ﬁ%{%u}“ﬁt{?g}ﬁe%&g?g éﬁ%d‘(’@f a%nl%é added 3.8 nl- (3.8
mmol) of 1 N KOH The solution was stirred for 2 hours and the m xture

concentratjgd to dryness. Tol uene meﬁﬂg@ﬁxglﬁgﬁqtygdl y U and the sol vent
renoved after eachﬁgltl on to s dried.at 75C

| ve
under vacuumto gi -Agnigoenzy e‘%ﬂ&ggﬂlﬁ’ﬂﬁ%ﬂﬁfwa"% PeRC AR 4. put - 2
ynyl benzenesul f onylTo- 2, @]utioh- o tSridhgd(ld-1 Irhihél) Adfbmethyli2ai2amimbirayhr@oxyl i c

id whi t _
2ol 35, B! QOB MISRORARRTMT 455% 7y 4y LM n 0Bkl (B |,
The preceding wrstadded 2,86 mhpf IQ/&BNQQH\PéFIt@dm!’%“f?H@ﬂlgﬁeézﬁ?‘b%k‘gﬂw ¢ The-solvent
hydr oxam @@ i rwdshembwdlvadérnacnmn asd meTésldmeq;hnmoﬁ@h Bataled Wwhtbiehd (ether. swhat i on
0 e (2 Sl Sty S G S AN S
was added a chvasheddwishHQ erd dried frea ypeied pyep 8- r@ambtgmwm@lreatﬂ EiV?Jét“ésgl um
salt in 5 nl qbi1gh bf sysmms, %f MITERTeE. Ameféclgﬂgi*’“%‘” gire was stirred at U

for .1 5hours (s i ion of 2 9 mol ) of y
hydroxyl am ne (SU% aﬁ”h rﬁizuﬁjnd%’of tetrahydrofuran was cooled in an

ice bath @8) (sol utFoomd: IB),SS Ld.612eN619rred cold solution B was added slowy
the cold solution A. The mxture was allowed to warmto room tenperature
and stir overnight. The m xture s diluted w Ch and H, O and the
organi c | ayer 25 separated. The o ?{'FEcqﬁ’VEPplﬁég concentrated and the

resi due dil ut edettiyl B-($Misthosybehadresulfonylvia Gitrdoxyacétyl)-2\8, HiskHetvahydis QH-br i ne
and dried (Na=SO,). The solve Ug of a solid.

Chr omat ogr aphy on silica \r/E;l 4%)53%8??5%%0%3\ ?eacet ate gave U. 96 g of
solid. Thé0solid wd® adtog |(0%,Cd mixtuie Rbhé ge(ﬁr%/mmabafmeéhxlﬂ [(3-amingbenzgl)-
solution filtg ns&etﬁd&g%tﬁ&eﬁum@mmﬂm ii)ntaiéethdt tlr/qugblgsmlmo; ogel

G O ot hylSEURRE ooy of SRSy Ty i) ol EafRiacfl, ' o)
52U (M+H) ; Anahloridal @hd niigturé ivals stifre-8: roGn @ peratuke omrmghﬂ\hnd&illered:o'ﬁhnj @)

6.2, H 4.9 fMrat wis wasted with b 3OPR citric acid, and brine and dried with NapSO4. The
35  solvent was removed to give 2.4 g of crude methyl 2-{(4-methoxybenzenesulfonyl)-




WO 001 44730 PCTNSO0/ 01991 Utilizing the nmethod described in Exanples |-3,
the following 1- substituted

4- (4-but - 2-ynyl oxybenzenesul fonyl ) -2, 3, 4, 5-t et rahydr o- 1H [2 4, JUN 2003

1, 4] benzodi azepj ne- 3car boxyl i ¢ acid, hydroxyam des and

1-substi t‘{jﬁ@@‘-‘%"( 4-[ 4- subst i t ut ed- but - 2- yny| PCT/US00/01991

oxy] benzenesul fonyl ) -2, 3,4, 5-tetrahydro-1H[1, 4] benzodi azepi ne- 3- car boxyl i c
acid, 5 hydroxyam des can be prepared. Ejgnple 4

1- But oxyacet yl - 4- (4- but - 2- ynyl oxybenzenesul fonyl)-2, 3,4, 5-tetrahydro-1H 1, 4

) benzodi azepighe- 3 L i rg)r ! appl.e {L[ .

4- (4-But - 2- yr{gﬁgxe%g%%gﬁg%ﬁ?)@%%iaﬁy Agﬁgﬁyﬁgﬁgﬁy@% ?02 rﬁ%ﬁ &QN%OZFSt etrah

ydro- 1H [ 1, 4] benzdeiled:dpphe: B.5elaMdRyl i ¢ aci d, hydroxyam de Exanple 6

if- g]Abeut - 3_— ynyl pxy@gﬁa;emm;mﬂyj ;4lp; et td1anesul f gnyll-52i5)::,, 4, I5 t $t rahydro-1H
: enzodi azepi ne- 3- car box . aydr oxyam de anpl e

1- Benzoyl - 4- (4- [ 4%%‘3&‘3‘83{{%59%*@%{}?%%&nesuI fonyl)-2, 3,4, 5-tetrahydrol

H (1, 4] belszodi azepi ne- 3-car boxylic acid, hydroxyam de Exanple 8

1- Acetyl -4-(4-[4- - : .

benzenesul fonyl ) - ;&EQ?% é%?%r‘%‘@“%%‘*k&fﬁ Te rggrqlznédfoa{nz%oﬁlfuri\el%l-scglrlbogxyl iC

acid, hydrox @@1 g@grﬁgp@l 6.494 g of anhydrous NaHCO3 and the mixture stirred for 5

4- [ 4- But - 2- ymphex yiHeanixeire sk tomtghtratdd (tepyidudinnaddcanyy abathty ard Bl Wweieet r ahy

dr o1 L1, 4] DeNBofl SRERLA TR AR Gastiéloa EBR VB fybr B Btk 2°

benz eneg uof orsgpar: Tth,(\BaS!!zLd M&q@man@@gg)ﬂ gﬁ@, TS@ZS,Q]B{t.ﬁ eThesplveng wesirgnovedgenzodi a

zepi ne- 3- car bgwey10.36 a£idl HO%Y ST hitEX aaB, Ihp. 151°-153°C.  Anal. f

4 (4 4- Methog ?Ptﬁz;gcﬁgw Bxy] benzenesul fonyi)-1-(2-t hi enyl car bomyl)-2. 3, 4, 5

t et rahydro- 1 %\8 2018 2adi azepi ne- 3-carboxylic acid, hydroxyanide WD

00/ 44730 -112 Exargalled:126R24H.5.1UNY.20Q3 PCT/ USOO 01991

ol L1, 21 bonsod e s (P ot oxyann do. Exami e 33 ¢

1- ( 4- Bi pHényl car bdVidss ppestum Gi§) 5 E/9\4§7§“beybénzenesuI fonyl)-2, 3, 4, 5-tetrahydr

oi H [, 4] benzodi azepi ne- 3-car boxylic acid, hydroxyam de Exanple 14

4- (4- (4- Met hoxybut - 2- ynyl oxy] ben propane-1-sul fonyl)-2, 3, 4,
5t et rahydro-1H-[ 1, 4] benzodi azepi gﬁ%@é‘?%%‘bﬁe&gci d, hydroxyam de 10

Exanpl e 15 3-hydroxymethyl-4-(4-Methoxybenzenesulfonyl)-1-
(3-pyridinylmethyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine
mixture of 0.1 .208 mmol) of me -(4-methoxybenzenesulfonyl)-

20 A mi £0.100 g (0.208 1) of methyl 4-(4-methoxyb 1fonyl)

1-(3-pyridinylcarbonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
and 3 ml of borane-tetrahydroforan complex in tetrahydrofuran (1.0 M) was refluxed
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
25 solvent was removed. To the residue was added 1IN 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 Na2S04. The solvent
was removed under vacuum and the residue chromatographed on thick layer silica gel
plates with 10% methanol in ethyl acetate as solvent to give 60 mg of solid (RF 0.26).
30 Crystallization from ethyl acetate gave 30 mg of white crystals. Anal. for
C23H25N304S:
Calc'd: C,62.8; H,5.7; N,9.6; S,7.3;
Found: C,61.1; H,5.6; N,9.2; §,7.3;
Mass spectrum (ES) 440.2 (M+H).
35



1-([

1,1 - Bi phenyl | - 2- car bonyl ) - 4- (4- [ 4- net hoxybut - 2- ynyl oxy] benzenesul fonyl) 2, 3
, 4, 5 tetrahydro-1H (1, 4] benzodi azepi ne- 3-car boxylic acid, hyg ﬁ)%m de

Exarrpl el6 U

| - (3- Fl uMQ9&d78y| ) - 4- (4- pent - 2- ynyl oxybenzenesul f onyl ) - PCBU00199t r ahydr o-

| H15 [ 1, 4] benzodi azepi ne- 3-car boxylic acid, hydroxyam de Exanple 17

4- (4-[ 4- Et hoxybut - 2- ynyi oxy] benzenesul foggl )-1-(2 met hyl -3-fl uorobenzoyl)

2,3,4,5-tetrahydro- 1H[ 1, 4] benzodi azepi n€<3- car boxyl i c acid, hydroxyam de

Exarrpl e 18 20 4-(4-[4-D net hyl am nobut - Zny yl oxﬂ benzenesul fonyl) -1-(2

net hyl - 3- f | uor obenzoyl ) Reference Example

-E)z( 3, I4 51t9 ez raz s 1?:{4(1%91] nmdn&nﬂﬁnm-iB(zciﬂétgefyﬂyrmmﬁlsieatrﬁwﬁgwyaml de
SRS aT525 Lot anycr 2R T RRBRRGARRHL A oadia i Bty )

hydr oxyani de Exanple aXgobled (0°C) mixtwre of 1.0 g (2.54 mmol) of methyl 2-[(2-amino-
1- (2- Chl ors0- %ehgy%ugfemWAnla@ﬁ&ﬁaydrbyn%n(rﬂop@myar%xyﬂmleﬁﬁb%ﬁ@3 pgévg '>2 3

, 4, 5-tetrahydro- nzodi axe ar boxyl Cl
4 JUN 2003 \/\0“6‘@} z&f[7‘§6 {%YQ ﬂfblﬂﬁ OEFM &%9%57 g (5,58 mmol) of 2-
1- (4- Fl uor o- 2méthofypyddimesSt-dwybdghzldytide -4 vl pACHCHO XFHewsohRipn Was xiifrb®mizer i es

Py oyt do 1o fpEANE el aifhaa WS SR TRCIEARA MY ol utileller
ynyl oxybenzerﬁénumeénﬂhﬁzorgamc byeewaswashed -with H204P 0¥ sitdel ﬁ@zéemdn@m& adr boxy!|

l Ct ﬁc: d6 1%1 rmamduaﬁ@m rae 3@v&rt(v6’as|3%ové&-ﬁﬁa¥ﬂ PaUBANs enRsSLE fuTkblid.1- (2
et hy (o

ot by ar o ERSSEY D e ptaribtee, on i dpie clise gt Bliss I S LECoRiBp) e
24 1-(2,4-Di riwmysl Ben2syolyem 1¢ givp H-27eg dfpeiibe foan.yAnal. dry ChehiosdNasiad: f ony| )
2,3, 4, 5-tetrahydr qeaddhld sédbanzegingg epi ne- 3- carboxylic acid, hydroxyam de
Ex le 25 15

1- ?r2m5eD| met hy| berEPE) Ca7e8 HASm B8 at - 2- ynyl oxy] benzenesul fonyl ) - 2, 3, 4
, 5t .Et rahyidr o- 1H-[ 1, 4] benzodi azepi ne- 3- car boxyl I ¢ acid, hydroxyam de Exanple

26

1- (2-Chl oro-4-fl urobenzoyl)-4- Miéferemﬁg;(‘?/ 127 ynyl oxy] benzenesul fonyl ).
2,3,4,5-tetrahydro-1H[1, 4] be bgnzyd By € c acid, hydroxyam de
2U Exanpl e 27 To a cooled (ice-water bath) mixture of 30% HBr in acetic acid (3 ml) was

1- (2- Chl or obe ) t ,4,5te
t rahydro- 1H- [a?ﬁ%%’ t% ésnéflo%ﬁ;é@% gen&engﬁ%gﬂb%gw? éhgﬁé Qﬁ%@ Egﬁluéén%g%gé l e 28
hours. The mixture was poured into ice-water and extracted with diethyl ether. The
extract was washed with H20, brine and the solvent removeq under vacuum to give a
mixture of product (50%) and starting material (50%).

Reference Example 178
25 Methyl 3-Hydroxy-2-[(4-methoxybenzenesulfonyl)-(5-methyl-2-
nitrobenzyl)amino]propionate

A solution of 23.14 g (0.08 mol) of methyl 3-hydroxy-2-(4-methoxy-
benzenesulfonylamino)propionate in 120 ml of dry N,N-dimethylformamide was
added dropwise to a stirred suspension of 3.2 g (0.08 mol) of sodium hydride (57% in
30  oil) in 120 ml of N,N-dimethylformide. When gas evolution ceased, the mixture was
chilled in an ice bath and a 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
35 temperature and was stirred overnight. The solvent was removed under vacuum and
the residue diluted with 200 ml of H20 and extracted with 500 ml of ethyl acetate.



1- (2- Chl orobenzoyl ) - 4- (- 4- pent - 2- ynyl oxybenzenesul fonyl )-2, 3, 4, 5-tetrahydro
25 1H[ 1, 4] benzodi azepi ne- 3-carboxylic acid, hydroxyam de Exanple 29

1- (2- Fl uor obenzoyl ) - 4- (4-[ 4- met hoxybut - 2- ynyloxy]benzenes | f IﬁBZ 3,4,5te
trahydro-1H-[ 1, 4] benzodi azepi ne- 3- car boxyl i ¢ aci d, hydroxg @% 3 4 JuN
2003 VO WO Y4B _114 Exanpl e 30 PCTI US00/ 01991 00/01951

1- (Z- Chl oro- 6-fl uor obenzoyl ) - 4- (4-[ 4- met hoxybut - 2- ynyl oxy] benzenesul f onyl }.
2,3,4,5-tetrahydro-1H—[1,4]benzodiazegiQg 0-3- carboxylic acid, hydroxyam de
Exanpl e 31 5 1-(2, 3-Di fl uor obenzoyl ) - 4- (4-] 4- met hoxybut - 2-

yy1 0xy) benzepesid Ll 23 & SLELT A dh Sabltchd PR ERALRF SBAE g oY

1- (2, 4-Di chl cnooﬂmexl@}tryct&asmé{snsdmtthbiaﬁbdvrmeayd]g!mﬂ(y/}tbé‘fméﬁes (he solyknt- 2, 3, 4
, Stetrahydro- \%:54‘ 5&1&%@8 AR 2 1){'&2 HMXWSE Prétfatwad AR ATHLE ohO

Exarrpl e 33 1- robe nzo
ynyl oxybenzerﬁé‘é‘@l gehrith hexage-gthy @F?t&‘ﬁy@r]d appRoivient 119 iveo 8il4 2 PRI E-38) & boxy |
l C( SCI::, dDl Bmirp}zs%@ma.d@ }EHMbﬂl-ﬁcﬂld ﬁmm 8 smalzl scale run (1 Bnmol) the pro](ciuct was 2 34
chl or.obenzo t enzenes
"S55 tetr anydPORBGPER S 1S, PR S et R BB AR GRS M e
Exarrpl e 35 give 0.12 g of a yellow semi-solid. Anal. for C]9H22N2808

1- (2, 5- Di chl or obenzyd:)c,92.0 4154 Rygluoxybut - 2- ynyl oxy] benzenesul fonyl ) - 2, 3, 4

32t ggr ahydro- 1H|[ JFoﬁM)eezsqd]l ?fﬂ) IQ 3 carboxylic acid, hydroxyam de Exarrpl e

1- (Benzoyl0) - 4- (4- pent - 2- ynyl oxybenzenesul fonyl)-2, 3,4, 5-tetrahydro-1H 1, 4] b

enzodi azepi ne- 3- car boxyl i ¢ aci d, I@éﬁﬁlf ]?. le rrpl e 37
4- (4-But - 2-ynyl oxybenzenesul fony) gnéé’ mﬁlﬂ?t ?’gbenzoyl) 2,3,4,5-tetrahydr

0lH [ 1, 4] benzodi azeMeHy) 3: %&?Wéﬁrﬁ%"&‘éh%yb%@l"&%&@w 22ip9-Sr| e 38
4- (4- But 2-ynyl oxybenzenesul f ahsthylbendylymiting]propionary| car bonyl ) -2, 3, 4, 5tetr

AL RO SRR i AR R

met hyl - 2-15hi ef@ymeshylizonijo @ay -aglimo]Bropionate in 2 0 ml of ethanol-ethyl acetate (1:1)

t et rahydr o- 1Ryfsladdddens ddfalzm) ﬂmdﬁn&ehfé%rshl(we@csm HEnol orieanixglfe wad 4 JUN
2003 WD 001 447

1- (3-Chl oro- 2% ?%F‘bﬂ%ﬁ Hbﬁgg&ﬁ%ﬁ)j fage(‘aw{ &nﬁ?”pré;f H§)|cg,ﬁy,q5%§p for 2.5 hours. The

2ynyl oxy] benzeixtwe was fijteled Zhidugh Siatomaccapsyehrib- and-the filfrase gerrgntated imder 3
vacuum to give 2.86 g of a brown oil. Anal. for C19gH24N206S:
20 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
25 Methyl 3-[(2-Tetrahydropyranyl)oxy]-2-[(-4-methoxybenzenesulfonyl)-(5-
methyl-2-nitrobenzyl)amino]propionate
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
30  anhydrous tetrahydrofuran was added dropwise (over 15 minutes) a solution of 0.815
g (4.68 mmol) of diethyl azodicarboxylate (DEAD) in 1 ml of tetrahydrofuran. The
mixture was stirred at room temperature overnight and the solvent removed under
vacuum. The residue was triturated with diethyl ether and the solid filtered off. The
filtrate was concentrated to dryness under vacuum to give 4.67 g of solid. The solid
35  was chromatographed on silica gel with hexane-ethyl acetate (1:1) to give 0.56 g of
product (RF 0.48).



carboxylic acid, hydroxyam de Exanple 41

1- (2- Furanyl car bonyl ) -4- (4-[ 4- met hyl am nobut - 2- ynyl oxy] benzenesul f onyl ) 2, 3,
4,5- tetrahydro-1H[1, 4] benzodi azepi ne- 3-car boxylic acid, hydroxyam de
Exanpl e 42 4 JUN 2003

4- (4- But Woymryd7sxybenzenesul f onyl ) - 1- ( 3- et hyl - 2- f ur any| PETRISA§01p12, 3, 4, 510
tetrahydro-1H[ 1, 4] benzodi azepi ne- 3-car boxyli ¢ aci d, hydroxyam de Exanpl e
43

4- (4- But - 2-ynyl oxybenzenesul fonyl )-1- (- 4=-8let hyl - 2-f ur anyl car bonyl ) -2, 3, 4, 5t
et rahydro-1H[ 1, 4] benzodi azepi ne- 3-carboxylic acid, hydroxyam de Exanple 44
15 1-(5-Chl oro-2-furanyl carbonyl } - 4- (4-[ 4- et hoxybut - 2- ynyl oxy]

benzenesul fonyl) 2, 3, 4, 5-t et rahydrkeiéﬁﬁgeﬂggﬁlg]gqgi azepi ne- 3-car boxylic
acid, hydr oxyam de Ex

a
1- (5- Chl or o- 2-t hi enyl c@ﬁ%9Tl‘ﬂeﬂ“’(‘ﬂa‘{ewlﬁ\]ﬁ"&ﬁ%ﬁl’b?‘z?}?fﬂfﬁ%%enzenesuI f onyl
%}- K 2,3, 4, 5- t2 3 r aliyiflethyll2j3]4]5- tetiatyd ewlil Hz[d pi| benzddimaépine-3ldagb a3l ade
ydr oxyani de
1- Propi onyl - 4- (4- FﬁgﬁQa@Ség%&’ nExture ?t X Sglgo%hzge]nrggl L(I)Pf iy eithylz’i %ydiog % gt4r ahydr
01H[ 1, 4] benzmﬂwzcelrznnﬂ@esultxmwbdz;mmmo édn@hylhmbmmﬁmeplmmm 497 ¢
1- Hexanoyl 4- (55 %HBF)%@&Ye%&llarﬁmiWh?ﬁﬁb@@%%ﬁé&hi&ﬂws)a'daeﬁo48"/3m‘i?G(ﬁhydr0
25 1H[ 1, 4] benzo e e- 3-car oxx (‘Tam hyd rox%( na r’rp
4- (4- But - 2- yn{h ,{E@H@gmqtglﬁ@psl e. The mixture’ was stirred af room temperature

-1-(propi onyI ))van{gmfl Bhe efixtateydaoththdilpe{ lvatlv GHpEemidneashed avithoblyDj 2 Naci d,

hydr oxya / f}%@%ﬁ
4- ( 4- But rrE é}txpdﬁgnlgﬁlg@h e?%ﬁ (ﬁéarmpgN %@‘h FH%%&I 5@- g&g%hr ahydro
1H[ 1, 4] benzo uaeecbpmydgol@av%ﬁwméﬂ&eﬁedmdrs Wi coneRURled 1o Ried (94 g of
4-(4- But - 2- ynyxlumsybﬁaemz;anestalzﬁ@mﬂhdxyiee@ﬁammoasyﬁahjdbﬂwm-(z ItHoXy= lieﬁternahydr ol
I (£ hoxyacer B L Fa SR 4 61085 f?oxyg EEEBTINHD 5 4 stetra
hydro - 1H[1, 4] beﬁ@@oﬁoampmfel— gaﬁﬁdwpl)cofet ¢ arecediog é&lymﬁ"demll YmERGn! e
5% % 21 Agezylt aa?]mge&?tgémmﬁr E)vﬂs E’dﬂgerm)’é wxbﬁ.ﬂ?o?r@s#hwm Nch and the . _
-Ex anpl e 53e rErim turreowas s[urreﬁ ovgrr}n%g tlaf'i l‘ZO%Rl tempera(t:u% M scl)l(\:'enz%c“llas rem verdoﬁ%am ©
1- (N, N- Di met hyhauminnaraic tie yrpsidue( gar{idonedtieoxeenut002mly of eyl htrdne ené 20 Irhooly| ) 15

2, g ,r’rg ! 2 tSZt r aQuar O ThEfelhln 4dRROROE RFERDAGTA anaRRASKY With 850 brifly dPdyaM de

Ex
1- (Cycl opr opy Pl A4) - Fhe splption e filisred, throughya thi pid, ah bedawy meagheyium
) 2, 3, 4, 5- 2@t r aitigete and bhe] fllfrdfchonzantiaed apdeevasuaand givel 4 gelbod dil. Ayikratgran de

with ethyl acetate-hexane gave 1.26 g (78%) of tan crystals, m. p. 122°-124°C. Ana;
?for C22H26N207S: '
Calc'd: C,57.1; H,5.7; N,6.1;
Found: C,57.4; H,5.7; N,6.0.
25
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-
30  [4-methoxybenzenesulfonyl)-(2-amino-5-methylbenzyl)amino]propionatc and 2.49
ml (17.93 mmol) of triethylamine in 20 ml of CH2CI2 was added 0.915 ml (7.89
mmol) of benzoyl chloride. The mixture was stored at room temperature overnight,
diluted with CH2Cl2 and washed with H20, 2 N citric acid, H20, brine and dried
with NapSO4. The solution was filtered through a thin pad of hydrous magnesium
35  silicate and the filtrate concentrated under vacuum to give 1.8 g of crude methyl 2-



Exanpl e 55 2U ~- (Cycl obut yl carbonyl ) - 4- (4- but - 2- ynyl oxybenzenesul f onyl)

-2,3,4,5-tetrahydrolH[ 1, 4] benzodi azepi ne- 3-car boxyl i ¢ aci d, hydroxyam de

Exanpl e 56

4- (4-But - 2-ynyl oxybenzenesul fonyl )-1-(triil ouroacety)- 2, 3,24{*5‘1-%?@%1hydr o- 1H

[ 1, 4] benwaoboa2a®pi ne- 3- car boxyl i ¢ aci d, hydroxyam de 25 ERERP$/059P1

4- (4-But - 2- ynyl oxybenzene- sul f onyl ) - x- net hoxyacetyl -2, 3,4, S-tetrahydro-1H 1

, 4] benzodi azepi ne- 3-carboxylic acid, hydroxyam de Exanple 58

4- (4- [ 4- Met hoxybut - 2- ynyl oxy] benzenesul 88yl ) - | - (3- pyri di nyl carbonyl ) -2, 3, 4

, 530 tetrahydro-1H[1, 4] benzodi azepi ne- 3- car boxyl i c acid, hydroxyam de WO

00/ 44730 - 117 (Zkenrpymigo-3-metiylberz9I4-AETHdsgbaizenesolfonyl)amino)acrylate as a

4- (4-[ 4- Hydr #2- I 2B ul fonyl ) -x-(4-pyridinyl carbonyl)-2, 3,4

, 5t et r ahydr o?al%\?thﬂAffb%%zfg@lg%pi nefsé- carboxylic acid, hydroxyanide

Exanpl e 60 Cald’d: C,63.1; H,5.3, N,5.7;

1- (Et hoxyacet yl) - Fopdd] GELNAXFRUN;22.ynyl oxy] benzenesul fonyl ) -2, 3, 4, 5tetrah

ydro- 1 H [ L, 4] benzodi azepi ne- 3- car boxyl i ¢ acid, hydroxyam de Exanple 61

1- (Acetyl am noacetyl ) - 4-'3 4-[ 4- met hoxybut - 2-yn§ oxly%ﬁbenzenesul fonyl)-2,3,4,5

tetrahydro- 1H[ 1, A49d pdiAepiReterencsaExtmplei Blacl- 625 Ity (-6 yainpldeotl the

AEfX?Zm[ 2 E/gt " precedj(ngzcompolund w]as stirred with I().402 154.718 mglol) %f Nz}HCZOgE in 1.5 nlll of bonvl
oxybut - 2-ynyl ox nzenesul.fqonyl )-1-(3-ne - 2-t hi enyl car bony

Y23 o et rab G HVF it afbTDERRED Wi HeXare @b Ssat dtogsof el BRI e e

Exanpl e 63  gave crystals, m. p. 58°-62°C.

4- (4- But - ynyl oxybenzene- sul f onyl ) - 1- (3- met hoxypr opi onyl ') - 2, 3, 4, 5-tetr ahyd

rol5 1H [ 1, 4] benzodi azepi ne- 3-carboxylic_acid, hydroxyam de. Exanple 64

4- (4- But - 2-ynyl oxybenzene- sul f ony’lz?f-elie-“(c?Ec‘,‘ﬁ!“BF‘bl%nzoyl ) - 2, 3, 4gt et r ahydr o- 1H

) El, 4] benzodi ?MQﬂLyme-(&ama-rmmqﬂyi)m-&shﬂthdxyﬁemyemifdﬁ{l)-ﬁxaémylez,e,a,szU o

4- (4-But - 2-ynyl oxybenzene; I - ep -2..3, 4, 5-tetrahydro-

1H[ 1, 4] benzodi azepi ne- 3'}ggrﬁﬁ%é(@%)[%,é]b%ﬁz%d}%%@ﬁ&%%%é&ﬂégml e 66

4- (4- But - 2- yny| oxybedeserifeddor Refasense Exqmidesnihiyand 4894 4 mixtgre of 4.4 &t B39 dr o- 1H

51,( 21] léetnz%di aﬁ!l?ﬂ@i)n%f 3meayboxh Bx‘éx?&l[d(AEr?é’tdé@b!ﬁ&héﬁiﬁlfjo%ﬁ)ﬁ@(ﬂﬂihbl’st-)ﬁ&hrl- -
- (4-But - 2-ynyl oxybenzene: su ~L=[2- (L-pYyLaz R arbonyl]-7me

W 2.5 4 5 ) AerRAEe pReice TR e mbh e Tl BaF TEbE iy 3P b

hydr oxyani de @&stanyllablaggie in 15 ml of CH2CI2 was stirred overnight to give 1.52 g of methy!
2-{[2-(trans-crotonylamino)-5-methylbenzyl]-(4-methoxybenzenesulfonyl)
amino }acrylate as a brown oil; Mass spectrum (ES) 459.4 (M-+H).
20
As described in Reference Example 181, 1.52 g (3.31 mmol) of the preceding
product was stirred with 0.362 g (4.3 mmol) of 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
25 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)-4-(4-methoxybenzenesulfonyl)-7-methyl-2,3,4,5-tetrahydro-
30 1H-[1,4]benzodiazepene-3-carboxylic acid

A mixture of 1.26 g (272 mmol) of methyl 1-(trans-crotonyl)-4-(4-
methoxybenzenesulfonyl)-7-methyl-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-
carboxylate and 3.53 ml (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

35 the residue dissolved in H20 and the solution extracted with ethyl acetate. The
aqueous layer was acidified with 1IN HCl (pH 2) and extracted with CH2Cl2. The
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4- (4- But - 2-ynyl oxybenzene- sul fonyl ) - 1- (5-chl or o- 2-t hi enyl carbonyl) -2, 3, 4, 5t
et rahydro- 1H[ 1, 4] benzodi azepi ne- 3-carboxylic acid, hydrdoxyan 203 Exanpl e 69
4- (4-But - 2- | oxybenzene- sul fonyl ) - 1- (5- chl or o- 2- fur anyl car bon )-2,3, 4,5t
et rahydﬁ’fpﬂ&ﬂ‘%@ 4] benzodi azepi ne- 3- carboxyl i ¢ acid, hyd¥'8?<" Sy ‘Hé”Exarrpl e 70
4- (4-[ 4- Met hoxybut - 2- ynyl oxy] - benzenesul fonyl ) - 1- propionyl 2,3,4,5-tetrahyd
rolH[ 1, 4] benzodi azepl ne- 3- car boxylic ag ?d hydr oxyam de Exanpl e 71 10

4- (, 4-[ 4- Met hoxybut - 2- ynyl oxy] benzenesul fonyl ) - 1- ( 3- thienylcarbonyl) 2,3,4,
g(:%?gygrzo &Hﬁ&[lz’ell rdg’t%a% dn%h%vzl&ﬂ\laz%oa an%rtﬁ)eo g((}fven re?r():olv(fj:d to 1ve neafjter

1- ( Ami noacet gdy)ngam@er-vaowund) ofrepliday bp 19ehé8if €.onyl ) - 2, 3, 4, 5-t et rahydr o-1H 1,
4] benzodi azepi ne- 3- carboxylic acid, hydroxyam de 1 S Exanple 73

4- (4- But - 2-ynyl oxy- benzenesul fonﬁgge 1- (N N- Di rret hyI am noacetyl)-2, 3,4, 5tetr
ahydro- 1H[ 1, 4] benzodi azepi ne- 3 hydroxyam de Exarrpl e 74

4- (4- But -2-ynyl pxnm;nmmhémxybenkemmb@ybem«étﬁwb,enys ieu?alﬁdfo 5-tetrahyd
ro2U 1H[ 1, 4] - benzodi azepl{kﬁ ﬁ Lic acid dr (g)@yam de. nple 75

1- Met hoxyacet yl - 4- ( 4- [ 4- mebROx3BER "éﬁ@lf‘s B‘H‘ fonyl ) - ool hyl 2, 3, 4
, 5-tetrahydro- 1H—:fu1m:iD]tLlIl9entoliﬂ&&e@iﬁie-r@nbalobomymyb laﬁledzoyhyaf%mydnmy}e
Exarrpl e 76 2l%nzenesulfonyl) 7 meth -2,3,4,5- tetrahydro 1H- [71 4]benzodxazepme-3 carboxy

at
110 - banz oA b qﬁ“ﬁ@ﬁdn?ﬁyﬂ%wﬁmﬁ L Sy aro- 14
1- ( BenzoMl ) - #émfpdrabuit oﬂerylrg;ht axry ke zelversuleiomyd underchdcourn- 2T deskiut evasahydr o-
(1)5[ 14%892&(?1!@@&?itﬁ'g{92%) %%_Efg&éd’ Wi éﬁ%’l %etQ%%ﬁW@%&%u?Hyer #idinddWip03 WO
4( 4- But - 2- yniN s3ip éfisle n'E’%ﬁJF‘F’GHS‘FI )Vﬁ‘s’le’(‘?‘:‘ef’u‘f"élhﬁw&@ﬁ‘} the CH2Cl2 extracts
-2, 3, 4, 5-t et wedlayehshedlwith Hod), beinz asld adepwhk Niosoy b Thglsbiweoi gt removed to .

hydr oxyam deb> o] ut i 0 6. f h

furanyl car boﬁi{? 088}%( ét‘ %reﬁ@ég{%gﬁz ﬁéesst'}f)gonyl *(3028‘ "ZESE ‘%ge‘f "?1359 4?’—1?’

1, 4] benzbidi a@dpilhe- 3- carboxyl atein., 15 ml of CH~Cl _ (cooled to OC ) was
added dropwi se 12.8nl (2.8 mmol) of BBr,in CHzClII ( 1.0 Min CH=d:).The
m xture was stirred at roomtenpﬁ iature for é&gysl O diluted with CH2C1,
and then ice was added. The or gaRff&rnge Ex par at ed, washed with HzO)
brine and dri MetlylM(48aethoxbenzemisufony vk« 2-neatibareydthylle2, B 4e tetrahpdiodue

chromat ographed on silica ogl.({ jiRabodifle %Em})g,_&rtng fAhfey! acetate-hexane

(1:1)~as_solvent. The fra |on ont al ni 0 t"were c ned, the
sol vent #%noved ZhdbRWTG i ?3t$ ln(lj PXEE%tb’ﬁt eé“ REhOMng and

filtering gabsmzéhesilfpngh-234,5ytbtrahydro-1H-[1, 4]benzod1azepme -3-carboxylate and 32 m]

1-15(2-furarg garhonyl %uﬂgﬁ%&'ﬁ?{%?WW% Vé]frgﬂ%le)d én r4m'f}g%eint g%}é@hgn al A

I 4] benzodr - azepl ne- I
Cal ' d For C MethRpa vwas@ddes;am the solyept reROVE. 1T0I15QJFR§1d“€"BI? agided 2% md.of )
6. U. To 1.260CH4CH2anaDS inl Q>f1 p.S Nl namamyd fHROs B &tifred 40rdim ce‘m;temltmen@r and 2.5

m oftet hydrof an was l)...0 nd 1.48
g (3.2 {Sa Ol?ﬁ% %,?ayer was separalted( ancl8 wadhty v)nh f-lza '7.!! %ncentra&:da{

1-(2-furanyl @anm@‘hy rem(ua Wagdriaxatee with o8yl péeging-hgxane+ qopled)and filtered to
benzodi azepi §ige $2 enil @ fals, W ge86° 0P CONRES éﬁﬁé{nﬁﬁiggsi) 45U NHY Andl. ol )

of . sdi et hyl a ate and the mxture stirred for 2 days at room

t enper at ur e. Fofﬁ: ﬁﬁ}g?é( ‘%Nas renoved under vacuum and the residue

chromat ogr aphed dtaled:|C,6&1gHI6.MIN,6.5et hyl acet at e- hexane(1:1) as sol vent.
The frac{q ons co i t e25conbi ned and the sol vent renoved to
give a g%q id. Tr ﬁﬁbgt ?%Sg ?—Fﬁ@; Nvaeff acetatefoll owed by chilling and
filtering gave 2.2g of white solid. The solid wasrecrystallized from et hyl

acetate to give 1.53g of nethyl ReferenceExam le 187

| -(2-f | 4- but 5-tetrahyd
L 1] bensod BoEMetiabenieeRib R TS 5AG ﬁ?ﬁ g iy e 2
Spect rum (ES) 509. 5( M+H) . SKHfﬂcﬁ]belﬁgd(aselﬁnE-ﬁmﬂ)oxoflcBhé pr ecedi ng corrpound
in 10 m3pf tetraﬂ%ﬂiﬂf&&ﬁ%?z@%@)ﬂfﬁxemﬂﬁ 4%%&&.&&&%&%1 @be

t tirred at, rognt th HsO and
Gt hyl - acet at e RRA0S F BRI IS dibese s aRpe Sk Bl dad 10 U G

The m xture was extracted with ethyl



WO 00144730 -120 2 ~r JUN 2003 PCT/ USO0/ 01991 acetate) the extract washed
with brine and dried (NazSO, ). The solvent was renoved to give 1.05g of

1- (2-furanyl carbony) - 4- (4- but - 2- 2 4 JUN 2003

ynyl oxybenzenesul fonyl )-2, 3,4, 5tetradydro-1 H[ 1,4) ~

benzodi a?¥BPE7% car boxylic acid as a white foam Mass SPEEFNMPIERS)
495.5(M+H); Anal Calc'd for C ~H-~N-Q S: C 60.7; H 4.5; N, 5.7. 5 Found:
C 57.6; H 4.8, N, 6.6. To a solution of 4n1(6.8mm|} of oxal yl
chloride (2.0Msolution in CHzC 2) |n 8 r% of CHzCl, (0C) was added 527 pL
of N, N-di net ha/ljtflgr 1 de Tq ihe i on was. adqded a sol ution_of_0.84g
(1.7 mol) of %th S0 96 R PTG WS TR0 & RO FIRSRaHIR Q12 B

m xt ure was sﬂndrmedolaemrremnvedenﬁ@ﬂmtneméumwdeadded)wat&xran@ethe frdxtude. ﬁ:ldiﬁed

(Solution A) ans r r

(5050 1 1 1.0 M ARETT, DRARE b Xadbd S T Rt hod ' SAL RS

chilled to (?Washed Withduingpnd ¢ried 8&1‘11}{32594AT%&§01&%€@S§W6W39 ang therfémgm ut| on
3 ?nfl Ej he Stﬂhxtfritﬁr@tegtWiéE ?ﬁw\aeémeghka@t cﬁ@l@mzfnﬁﬂﬁﬂérad 46 ivene. 6r51t gtdfrﬁhws 1w
iluted w an S i 0 vvase ric.a

NaHCO, and co%ﬂ%’r al'dy t1§4 dféiﬁué ﬂl ?%%) d{&é%vaé\%é@rorﬁﬁ“bgﬁj%he

on silica gel CgaHzN2Q68: urm) with et hyI acet ate-hexane ( 1:1 ) as sol vent
to renmove inpuri tléachT@g7grgcng,tN\6/eys eluted with 10% nmet honal in ethyl
acetate. The conbi ped prod uct f(i{eél?ns were concentrated and dilluted with

ethyl acetate and ¥twd s&i?t?’cﬁ’ Jr (NazSQ,): The solvent was renoved to
give a sold d 20 which was dried 20 hr at 80C under vacuumto give 0.64g of

the product hydroxami c acid. Exangl
1- Cycl opr opyl car bonyl - - -2- n J&e@am gleelssu f onyl) 5-tetrahydro

TR A PR LR O KLU SN R Lt
4. 44g( 10 mmol ) of methyl 1-cynépehaidydzepinedgdrbéxyldte o
ret hoxybenzenct ul (R f2b) @A o BT ERE O Pemgingry i o
22 m (22! 5mobenzestesBtmyl)iJ3.didzterahydio- UHribiéthenzasliazepioerp-cantioaylatexandr ¢ mias
Z&hé&eSnSV?LE"%‘*“"";{‘ﬁ?g“‘ﬁg &B%g*ar‘;‘@h?gg*%f@%%%@d ‘§ A ri o
Na, SO,). Th e, s 3dd Farfig BoPuAY B e it fitsedo’s
I(DCT NSO 03 01991fov dhwum The grpardc hyeolastepdrateth andsoncérmtoital to gryapsse Themesidiel ca
I th th S8
gecy\(lz\ﬁl opr ;I‘?:'gér ?ﬁgﬁ?ﬁ%@@?g@ I8 zene- sl{?r 1p i(#le; ﬂgh%éﬁégtwg%c?%hérﬁgyllﬂ-[l
, 4] benzo%ﬂD az¥pP éms"pcﬂé‘f% &P%a O%"SF B‘énM%P%fé%‘E‘r Ml e 57,

0.459 (I.09mo1) of the precedi ng conpoundand 123 p.L ( 1 64 mol ) of

2- butyn-1-of were coupled with O. m of t ri pbenyFphosphi ne and
2.59 p.L (1.64 nol) of diethyl azg carBoxgﬁ'g |9¥1 3.5 m_ oftoluene and 1

m of tet rahyeﬂwthﬂxmnwee@mnﬂﬁh&' ﬁr@aemmmgxmmw’dt? dyenerbidiogr aphy
on silica gel with ethyfetraipde- BHICKNBARZodiakepin-3aGirbolytieatidt 0 gi ve

f hyl
4~ (4 but -3y nyl oy BOASERRLIOE BRGT5IS5 EFRYEdSr bGERBIYPY 05 meh 24 et  any
dr 0- 1H- [ 14] beaziodidachipiobenzgl) ddmizshoxy benzeresuléorybhingho] A- hysiodxypropipnate was

t hepr ecedi Ny GQARPYA 4cgnﬁz&omah$§y)mm CilorRie iAW 250 of el 14183 101)

of 1NKCH and ur.an stir ours, concept

extract edw t h‘%‘ﬁdWPmS'&@f Eé/“z‘? ia“%laﬁ rP@é‘Fﬂ&é‘“ﬁ% ¢ (1,4tﬂlals|"bd'eﬁ?‘f’hm N HC
and extract ed¥awi dpbctatnn YES )59 M+ HY hEhe ptecaiitg saspovad ved sudrecwih ol dri ed
(Na~SQ,)

4- (4- but - -ynzoxy e"ynqz}j;{)]l{asu éﬁ%qsfq% g?&g?m@?i"m&"&’} l%[ roo,'rstegnp%rat r%t etrahy
dro- 1H [ 1, 4] bEhbayds efzdelbpwashwwr éora&h@r&s %S%Ymms feanayeq ped the—g ~Ag
descri befl L Orretﬁlﬂaé@*tﬂlcﬁ:ﬁ(wﬂl 4091 ﬁ&t:ﬂ@71’ﬂé@kt}acﬂwlls ﬁamdmﬂceﬁmgaﬁsmomnd f
was reacted w r mani 0
CH O, and 1 M€ e &‘?B@)ﬁéﬂ oIJrPB\ﬁBlHe’bl W‘fserﬁgltol %‘ﬂ W{hﬁ 1 ¢ tglg %%Dﬁtﬁ?i

of hydr oxyl am aeta(eSiana k=O)given mem]yl of4- (%mctahmeomnmﬂionyi) AH4- (}jtfb!@met was

d d at f t ES
460, 5( W Anal R Eo} SRS S el e A e 302 L e €

56.2; H, 5 1; N, 8.6.25Exanpl e 80 (5-Fl uoro-2-nitrophenyl} rrethanol



- . To 5-t7uoro-2-nitrobenzoic acid (0.5 g, 2.7 mol) was added a sol ution
of borane-tetrahydrofuran conmplex (5 nL, .UM 5 mmol) and the resulting
solution 30 was heated to 70 C for 3 hours. The reaction S, kN cooled to
room tenperature and net hanol was added. The m xture was 2::"%”)3@”@ ted and
net hanol W¥/4488ed two WO 001 44730 -122 2 ~, JtUwv4 zOf PET/BREPOIAPE00/ 01991
additional tines to provide U 48 g (100% of a white solid. np 82-86C. Anal
Calc'd for CH6N, O F: C, 49.13; H 3.52; 8.18. Found: C, 48.76; H, 3.56;
N) 7.88. Exanple 8l 5 2-(Brononethyl)-4- 18 uoro-1-ni trobenzene To a sol ution

of (5-Fluoro-2-nityrophen met hanol in e | ene
chloride (5 rRRlPOKYeASYE o‘%’(“”ﬁﬁ&l’]m E)h‘gg ﬁ?ﬂdg géobezé{wlﬁﬁé}’g and car bon
tetrabrom de (U 6&Cac'd:2C32.1008.7; NAT €1,6); EFcaﬂs the reaction was
concentrated and r ane: et hyl acetate as el uant
to provide 10 0.3 S&?B§$§ @ﬁfﬁeﬁﬁe’g Jédglﬁaéuct as white crystals. np
38-41 C. Anal Calc'd for C HsN,O-FBr: C, 35.93; H 2.15; N) 5.99. Found: QO
:235(?[74 I(_DZ ﬁugz :\101)(5_8 %64'%?&@ |0]§gﬁ: ré%?nh%comgound was stirred w1th343{ m] %tS “st

u r opanoat.e i ng
t he procedur ﬁ%? r"é&&@ EZ’?‘]@E :Ynl%tuoorB't pefgu Pﬁg%gwt“&i WHkEA IS or i de
was convert edot Refelxmaccd?mamsplmm g gsval lfﬁmgmt'dwodmtngprgst&lmmﬁm from ethyl

(2 bt yny e AR G0 B R B 1887 S panoate. s U Exampl e
83 Methyl 2-{(5- fI uor o- 2-ni trobenzyl ) [ (4- met hoxyphenyl ) sul f onyl ] am no} -

gy?goxypnot)ﬁn?)ate To a sol ution VEéfetaneExam le 190 dded
rononet ny enze was adde

t et r abut yl anmoni M‘.&‘gﬁﬁ{‘g“ef‘?@f‘ ze§e fo 3@“"“3&%%‘% ?Zﬁﬁas stirred
at U C for 1.5 hours. | ritetrabpero-HiH 4]beniodiazeping3-carbgyylate 2

3/;}5 yg?/lsgé?/) pgenyl Lﬁuh{nﬂﬁ‘ﬂé' b2MNe) g3 (ObﬁdhﬁFMPr@Paﬂélﬁyle 1 éch?o%ozgezyﬁ 4 3 m(jﬁl )21

veda | | e e’

o5 . ot DRl T A3 TR REY Ao aes i PRRAS. o1 | oved
to stir db Unzi)lroflnus'phfdmesznétIZMHdithNﬁmsmomthylammeaﬁ 3imleof §HRGIZe wWas

added. The r%tdu%d%&ngﬁﬁ alsltdoH ﬁq\p@féﬁfrg' o adafidnhinED 49‘6‘?%3? link Wasvat er .
The m xture was extracted tw ce w yl acetate, washed h brine,

dried over Nedded and thecgahpton gigred O\Y/a?cﬁfa’saﬁﬁdoomz‘emp??j‘drezq'ﬁe 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
20  (M+H). Anal. for C24H29N307S:
Calc'd: C,57.2; H,5.8; N,8.3;

S . RO

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

Reference Example 191
25 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-flnorobenzoate was reacted
with pyrazole by refluxing N, N-dimethylformamide to give ethyl 2-(1-pyrazolyl)-
30  benzoate, as a thick yellow oil. Anal. Calc’d: for C H,,)N,O,: 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 5N NaOH in 40 ml 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.

35 The pH of the filtrate was adjusted to 4.5 and extracted with ethyl acetate. The



WO 00/ 44730 -123 PCT/ US00/ 01991 chr omat ographed using 1.5 : 1 hexane: et hyl
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,Q FS: C, 52.5D; 4.41;: N, 5.83.
Found: C) 52.44; H) 4.76; N, 5.56. 5 Exanple 84 Methyl 4 JUN 2003

2-(( 2- amMREHTI0Uor obenzyl ) {[ 4- ( 2- but ynyl oxy) phenyl ] sul f BRFUSSHMAIM) - 3hydr ox
ypr opanoate Methyl 2-{

(5-fluoro-2-nitrobenzyl)[ (4-nmet hoxyphenyl)sul fonyl]am no }-3

hydr oxypropanoate (l1.U g, 2.U8 mmol) was “di ssol ved in et hanol (18 mL). To

this 1U was added tin chloride dlép drate ‘gf'z 3$'-3 gfc e%hand t he
reaction was RERFY2s ONFERLERIG], 0 hd 1% P‘ioﬂHthaﬁghet CIOBHWEEE t O
room tenper at 4fnehiAdid d GoreVghg! off Ql(hib%ﬂo Y)bH?z'deoacM’a?nﬁ"q%%ﬁ“@ br;dﬁqhet he

solution to pH 8. Ethyl” acetate was added and the suspensi on was ered
t hrough cel i tprecetling eompennd (3.0% g) invaml ﬁbﬁk &ehilledainchnvias hattl )was hddedilnd,

nexane © et hyil S5t af didet Spikab Y CENE Milieh ucCHNE S SR i Feliveq

product asg a (}{ﬁnlethyWOﬂhdmldExamél Rixire was allowed to warm to room temperature and

Met hyl | - acet yl 2- but on) henyl ] sul fonyl }-7-fluoro-2,3,4,5 2U
t et r ahydr o- 1|_§t11reg{t£,%4~éggp a}‘éfb%/ “}ééf f agd 45 mi'of toluene added (thce) and

Met hyl - 2- (( 2- @RVt Sdel Uﬁuﬁﬁﬁ??}ﬁ}e)z -ti- ﬂ;ﬁaiuogylrvehz/d}ykmm@m&ul)g%dhaOny'

am no) - 3- hydr oxypr opanoate ( was converte
desired product 0.42.38 05k ot:shmgrea@xhngflcommm was seacted ewidle JlI gt olngleagent

For Co, b NEoRBORRS G ReBrgu BRI RGER B TR a5 48 myd, o,
N, 5.6U. BxangikgyBine i m the manner dcscrlbed for Reference Example 181 to give methyl 2-
e o R A A5t >
1- acetyl - 4-{ [dbnk @} Stiny 2t yPaty) nh@.rabhipauﬂlcf wayé)lalzea WAl SaBCo, i ﬁxethan%l in

tetrahydro- 1H-1,"4- benzodi azepi ne- 3- car boxxé ate was hydrolized to
carboxylic acthel mapner xgseribed3 W\oR@tr/fmvs xample HET/ wsom\@lggqthwtuﬂdz. ng

t he procedur Re cid as an
of f whi Lo sormgroDREEEIsEIFHIZ %,y‘,’ﬁﬁiytz@%%&%“b%ﬁﬂ%%%ﬁﬁﬁ T
Found: C, 1556. ®Gahyidro-1H-1,4]bdnzdslidzépinE-3kcachyalylateSih.p. 240-242° C

A 1.16 g sample of the preceding 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-methoxybenzenesulfonyl)-1-[2-(1- pyrazolyl)

phenyl-carbonyl)-7-methyl-2,3,4,5-tetrahydro-1H[ 1,4]benzodiazepine-3- carboxyhc
20 acid, mp 149-151°C.

Reference Example 192
Methyl 4-(4-Methoxybenzenesulfonyl)-1-[2-(4-morpholino)phenylcarbonyl}-
8-chloro-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
25 Ethyl 2-morpholinobenzoate 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-morpholinobenzoic acid, mp 156-157°C. A 1.8 g sample of this
compound in 5 ml of CH,CI, (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-

30 formamide. The solution was stirred at room temperature for 6 hrs and the solvent



1- Acetyl - 4-{[ 4- (2- but ynyl oxy) phenyl ] sul fonyl }-7-fl uor o- N- hydr oxy-2, 3,4, 5
tetrahydro- 1H 1, 4- benzodi azepi ne- 3- car boxam de Usi ng the procedure of
exanple 3, 1l-acetyl-4-{

[ 4- (2- but ynyl oxy) phenyl Jsul fonyl }-7-fluoro-2,3,4,5-tetrah &rduﬂﬂmﬂ 4- benzod
i azepi ne-WORYMIBy| i ¢ acid was 1() converted to the hydr BEIHSOVHNY 45 ny
(159 . Mass Spectrum (ES) 476.2 (M+H). 2 ~JI1H 20D3 - 125 CLAIMS 1. A
conpound of Forrmula 1; 101 S02 ~~ Ra HOR NRR2Ni 1 wherein Ris

sel ected from hydrogen, (Cl- Cg) alkyl, -CTN, -OR, -SR, - CFg, -OCF3) d)
k', NH2, NH(CL - Cg)al kyl, -N(R)CO(Cl- Cg)al kyl, -N(R)( % NO2) - CONHR)
- S02NH2, - sozN‘(nF@V)gg RTylueUN(“R*S)@éﬁﬁ-i;f t{f@f) ﬁn@:?)‘—lapk%ﬁi 1o Byer & ROfPih§11(l@i Cg)

al kyl or hydrg&%g%l Jﬁfo&%&%@yeﬂo@bl&fl Ky - containing one triple bond, 2

4 J U N 2003 O-OCH~~~RtSOCHZ~| Rt S
_ O CH~~~R O - 4- C~-Inthe niannét debt3ibed ilCREFerence-ExRhplps-181 gnd9 890h€Eldibceding 2R~ N O
OO~ R (4-mokphol1m|)_5%enzoyl chloride was reacted with methyl 2-[(2-amino-4-
5  chlorobenzyl)-(4-methoxybenzenesulfonyl)amino]-3-hydroxypropionate and the
product was stirred with NaHCOjz in methanol to give methyl 4-(4-methoxy-
benzenesulfonyl)-1-[2-(4-morpholino)phenyicarbonyl]-8-chloro-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 ml of tetrahydrofuran was added 1.95 ml of
10 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-
methoxybcnzenesulfonyl)-1-[2-(4-morpholino)phenylcarf:onyl]-8-chloro-2,3,4,5-
tetrahydro-1H-[ 1,4]benzodiazepine-3-carboxylic acid ].

1§ Reference Example 193
Methyl 1-(4-Ethoxybenzoyl)-4-(4-methoxybenzenesulfonyl) -2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
A mixture of 0.270 g of methyl 4-(4-methoxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4] benzodiazepine-3-carboxylate of Reference Exarr;ple 12,0291 g
20 of 4-ethoxybenzoyl chloride and 500 ul of triethylamine in 5 ml of CH,CI, 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 acetate to give 0.276g of methyl 1-(4-ethoxybenzoyl)-4-(4-
methoxybenzenesulfonyl)-2,3,4,5tetrahydro-1H-[ 1,4]benzodiazepine-3-carboxylate as
25  white crystals, mp 187-190°C.
A 0.47 g sample of this compound was hydrolyzed with 1.2 m] of 1N NaOH
in 4 ml of tetrahydrofuran. Dilution with H,O and acidification with 1N HC] gave
0.40 g of the acid as a white solid, mp 144-152°C.



-OCH2- C = C-R'" wherein R'" is hydrogen , -CHZOH , (d-Co6)al kyl ,
(Cl-C6)al kyl -O-CH2- , (Cl-&®)al kyl -S-CH2- , (C~-C6) aLkyl - NH CHz- ,

[ (C1-C3)al kyl ] 2-NCH2- , (C~--C6)cycloal kyl -O CHz- , L(C1- %I%UN 2003

al kyI]2 N- (CH2) 2~NHCH2- , ((Ca-GCs) al kyl | 2- N (CH~a. aN( CH3

. R.Y W90~~~ 1 _CH2-OCH2- ~ ~ ~~/ ,/ R and R2 ¥ E’Uﬁ%%ms’l
independently) 6ydrogez~ or CH3; R3 xs (Cl1 - (Cg)al kyI) NH2CH~-CO-) (C1 -
C6) al kyl NHCHzCO- ) HQ( CH2) nCO-, HCO-, Ary%:O 2) nC0-, Heteroaryl (CF-12) pCI)-
(Cl- Q)al kyl-0-(CH2)nCO-) (C1 - C3)al ky {C1- Gg) al kyl CO- NHCH2C0-, (C~

HetC;Z gé(r:illo?lcgl) fmjgo’z-(c(lc_~ @, al) 5@02"&&%@%@%(& - Cs)al kyl - O (CH~, ,

(C1 - 3)al kyl MethfEy- (4-mhﬁixwam@nésﬁlof%@ aj- kzchmo#@((ﬂnethiﬁ) pytaxbryP- (C1 -
Cg) al kyl) Aryl -0 CH2CO Het er oar
Het er o~t r y| CH-qheaylcaxhanyl}- %ﬂérﬂe&amt&m@ﬂ ll,ﬂ]t@nmnmpme-&cmmammz Q0-
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~ ~ C4- 5, tel@fB.}sz 1H-[1 ¥]bkntddiazepine-3- cartiaxWa@»\Ms rreacted Ofith A4-(8-methylr1-COW |

Fe( o oy R oty B i Fobpgsey GRS to By ety i Hpr e paEnosulionyD: 1.
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R CO EtCC Jrqo@dlazenpaﬁkcwwlate as awhitegsohd ) Amal. Nor-CH,CINGS) O CH3 R \ O
\CO 2 .4 JUH 20 1 | kyl]2-N-(Cl- C~)alh'yl CO, or (Cl -
C6) al kyl - NH ( C1- apkﬁgg%?", ﬁ%g’rﬁlﬂ /] ( ) Y (

10 Found: C,58.2; H, 4.9; N, 8.9.

This compound was hydrolysed with IN NaOH in tetrahydrofuran as

R

described in Reference Example 185 to give the benzodiazepine-3-carboxylic acid

derivative as a white solid.

15 Reference Example 195
1-Benzyl-4-(4-methoxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid

A mixture of 1.7 g of the compound of Reference Example 45 and 25 ml of
borane in tetrahydrofuran (1.0 Molar) was refluxed under nitrogen overnight. To the
20 solution was added 5 ml of CH,0OH, CH,Cl, (40 ml) and 30 ml of 2N HCI and the

’ mixture stirred at room temperature for 1.5 hr. The organic layer was separated,

washed with brine, dried with Na2SO4 and the solvent removed. The residue was

crystallized from ethanol-hexane to give 1.15g of methyl 1-benzyl-4-(4-
methoxybenzenesulfonyl)-2,3,4,5-tetrahydro- 1H-[1,4]benzodiazepine-3-carboxylate

25  as white crystals, mp 120-122°C. A sample (1.0 g) of this compound was hydrolysed

with 2.8 ml of 1 N NaOH in 7 ml of tetrahydrofuran as described in Reference

Example 104 to give 0.64 g of the 2,3,4,5- tetrahydro-1H-[1,4]benzodiazepine-3-

carboxylic acid derivative as white crystals, mp 183-185°C.



meltv3; n=t 03 Aryl is Heteroaryl is Xand R ~~~X ~~Xv Z> NO ~I~/"x \'~
\V , ~-O-~~, 1 R ~r~~X~r-NX~p~-N, ~N-N, or ~Nj R R wherein X
i s hydrogen, halogen, (G - C3) al kyl or -QOCH3~ and R and R, e defl ned
above; L is hydrogen, {Cl - Cg)alkyl) -CN, -OR, -SR) -CFq, G:lg

N~ioz, - NFWOQW44739 al kyl , -N(R ) CO(Cl- Cg)al kyl, N( R )(R‘ ), PCTN@QO/OU@O\IHZ
-SOzNH2) -S02N(R ) (R )) -N(R ) COCH20- (C1- C3)a| kyl, Y CON~i - Y CONT~C~CONH
~~~,0r SO 2 4 J~Ybt 2~3 - 129 Mi ,~riJ~~y'~N,~~i~~o~
‘~~~y_N,R'\~~~L~~~~LRN \G:ON>,tBoc-~N—,~
~N , or N(R)(R) where R is as deflned above; Wis O S) NH or NO -
C3)allryl; 'Y is hydrogen, F, O, Refeyenge Exampledd x' is hal ogen, hydrogen,
(CL - C3)alkyl, . HGR ccept abl e
salts thereof. Z.Me@y lg%ﬁ%ﬁﬁh%lgg%l}eﬁ I?QW rﬁ&ﬂoﬂﬁ?%%ﬁpgnﬁ} %f"g
hydrogen) (Cl- C3) al kyl tetrabydre-TH-[1, 4]Eﬂlzodlazﬂ8ne-3€t@ﬁ$t)xyﬂte F NH2 NH( C1-

C3)al kyl, -N(R) cl - Lkyl .. -N(R.) (jt"), NO

~S02N(R )(R), or } N@Fé?‘)“@ﬁfz@lé@?“‘-’é éé)lfﬂ &J%-,“WHEPB ﬂ(“z F‘§‘h€®1 enze@S)

al kyl or hydr g@esy)Rs i S-tbfedhydr SBI-[2l4fdehz diae FiRb LAY RRE thdnh PREFRARS,
Example 12 and 1.85 ml (13.3 mmol) of triethylamine in 8 m] 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 CH,Cl, and washed with 2 N citric acid.
The organic layer was washed with H>0, 1 N Na,CO3, brine and dried over Na,SOy.
10 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 CoyH,gH;0gS:
Calc’d: C,60.0; H,5.2; N,5.2;
15 Found: C,60.0; H,5.2; N,5.1;
Mass Spectrum (ES): 541.0 (M+H).
A 0.80 g (1.48 mmol) sample of the preceding compound and 1.92 ml (1.92
mmol) of 1 N NaOH in 5 ml of tetrahydrofuran was stirred at room temperature for
A 1.5 hours. The solvent was removed and the residue diluted with wate? The solution
20  was acidified with 1 N HCI, chilled and filtered to give 0.70 g of 1-(2,4—Jdimethoxy-
benzoyl)-4-(4-methoxybenzenesulfonyl)-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;
25 Mass Spectrum (ES): 527.0 (M+H).

Reference Example 197
Methyl 4-(4-Methoxybenzenesulfonyl)-1-[2-(4-methylpiperazin-1-yl)acetyl]-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
30 To a mixture of 2.5 g (6.64 mmol) of methyl 4-(4-methoxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate (Referencc Examplc 12)



2 4 JUN 2003 - 130 _OCH2 Il ~=R O-0.CH~~ RL S-OCH---~~R S
-OCH~~R1L O-0C ~~R >> N "H3 _p CH2~-~~!" Rt N ~, S -QCH2-~-~~R N~
~, 0-O0CH-~~R N N~H3 -OCH2 C- GR' whcrcin R' is hydpppems. - GHZOH

. (C~08).al kyl G -C-al I cyl - O CHz-, (Cl-C~al kyl - S- CH2-
(Cl- 06) am@ﬁl@éz-) f(Cl-)(IZS) a~yl | 2. NE:Hz-, ?CtYCG) cyclog‘r'ﬂ’yfq"@-‘%hz- ,

L(Ct-C3) a~yl)2-N-(CHz)z. ~NHCH2- , L(Ct-C3) a~VYlIIl2-N(CHz)z~N(CH3) CHa- ~
-CH2-0Y -CHz-O_ / ~~Rl~ -CH2_0_GH2- /~~Bph./ Rl and Rz axe each,
i ndependent|y) hydrogen or CH3; Rg is (Cl - Cg)al kyl) NHzCH2CO-, (Cl -

o)l AR 4 R o TR R ol SRS,
(C3 - C-)cyclaided to/1.699 (1468 molHE@RIgroddetyt chiarigé. OThE Colutiofows Slirrd2C-  ~
?_;( {q- - J G;2 ?ﬁ%&gﬁgﬁ%ﬁai‘uwm%?f2e(|1ag§,rr§1]ﬂlédotg;()r-](;,‘?n8%26 pl é% Yr{ettllyslar;xineH?agde %g(? )él);;l 'S
of chloroacetyl chloride were added thereto. The mixture was stirred at room
5 temperature overnight, diluted with CH,Cl, and HyO. The insoluble solid was
filtered off. The organic layer of the filtrate was separated , washed with brine, dried
with Na;SO4 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-methoxybenzenesulfonyl)-2,3,4,5-
10  tetrahydro-1H-[1,4]benzo-diazepine-3-carboxylate (Reference Example 91). Anal. for
CyoH21CIN7OgS:
Calc’d: C,53.0; H,4.7; N,6.2;
Found: C,51.6; H,4.6; N,5.7;
Mass Spectrum (ES): 453.0 (M+H).
15 To a solution of 1.4 g (3.09 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-methylpiperazine. The
mixture was stirred at room temperature overnight, diluted with CH,Cl,, and washed
. with 2 N citric acid, H,O, 1 M NaHCO3;, brine and dried (NapS0y). The citric acid
20  wash was made basic with saturated NaHCO3 and then extracted with CH,Cly. The
extract was dried over Na;SOy4 and the solvent removed under vacuum to give 1.10 g
of methyl 4-(4-methoxybenzenesulfonyl)-1-[2-(4-methylpiperazin-1-yl)acetyl]-
2,3,4,5-tetrahydro-1H-[ 1,4]benzodiazepine-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
25  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-methoxy-
benzenesulfonyl)-1-[2-(4-methylpiperazin-1-yl)acetyl]-2,3,4,5-tetrahydro- 1H-

30  [1,4)benzodiazepine-3-carboxylate as a white solid.



and ~, X0 ~-XOr-N2 ~ ,~u N2003 r;-~~x ~r-N(, ,N , or NNR R
wherein X is hydrogen, halogen, (O - Cg) alkyl or -OGHg wherein R and R
are as defined above; and pharmaceutically acceptable salt2<, tk\ﬁgs . 3.
conmpound according to claiml1, wherein Ris hydrogen) {Cl- 63)’ %I -
-OR, -SNQOV@F® -OCF~, C, F, NrT2, NH(C - C3)al kyl, PRIRSYZSDRNL
C3)alkyl, -N(R)(R), NOz) -CONli 2, -S02NH2, -S02N(R)(R),

-N(R ) COCH20- (Al - Cg)al kyl) wherein R is (Cl - C3) al kyl orhydropen; R4
is (C1 - C6) alkyl-0- containing onetrl'éﬂe bond) 2 ~ ~uN 20f13 - 132

_OCHz ~~R O OCH~~~ ~S~ -OCH"~1~R S OCH~~R 0 -OCH--~~ R N
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((CnGCs) al kyl ] 2 NCHz- , (Cl-C6)cycl baizio;liazéplﬁb‘lz- carlbo%wl
aIC:_EyIOJ E l = mz%‘gaa\Nclg%é-z((B ! (Cl C3) aI kyI l\xlil}(rn%zo%/meé)yl 1- acetyl -4- -(4-
5 methoxybenzenesultonyl)-z,3,4,5-tetrahydr0- 1H-[1,4]benzodiazepine-3-carboxylate
in 14 ml 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 reaction mixture and the insolubles filtered off. The
filtrate was diluted with CH,Cl, and H,O and the CH,Cl, layer separated, washed with
10  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
(I1:1) 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,O,S: C, 56 4H, 5.0; N, 6.9
Found: C55.1; H, 4.7: N, 6.5.
15
Reference Example 199
Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(2-thienylcarbonyl) - 2,3,4,5-
tetrahydro- 1H-[1, 4]benzod1azepme-3-carboxylate
To a solution of 4.0 g (8.22 mmol) of methyl 4-(4 methoxybenzenesulfonyl)
20 1-(2-thienylcarbonyl)-2,3,4,5-tetrahydro-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
25  separated. The solvent was removed under vacuum and the solid chromatographed
on silica gel with hexane-ethyl acetate (1:1) as solvent to give 0.80 g of off white
foam; Mass Spectrum (ES) 473.5 (M+H); Anal. Calc’d for C, H,,N,O, S,: C, 55.9;
H, 4.3; N, 5.9. Found: C, 54.5; H,4.4; N, 5.5.



2 2, 121 and RZ are each, independently) hydrogen or CH3; 2 4 J~~ 2003
-133 R3is CH3- (C~ - CG)alkylCH=CHCO , ~N(Ct - CG)aIkyICO , -(a -
C6)al kylCO- , (A - C3)al kyl GONHCO-) - (C~-C6)al kyl CO- gf}k{}ﬁG kyl CO-
. N(Ct-CB)alkylCO- , ~ -(G-Cs)~Y1C0- , N _N CH3- (C1- Co)

t - Boc- ~- (%o 60/4@Bpal kyl CO R CO- Et OC ~1~I (Cl- C6)al kyICOPCTIUSlﬂi/Oﬂ)”N—(O( -
Cb)al kyl CO CH3 R, O CO_ [(CL - C6)al kyl J2-N-(CL - C6)al kyl CO, or (Cl -
C6) al kyl -NH (C1 - C6)al kyl CO-, where R is as dcfincd above; and

phar maceutical |y acceptabl e salts thereof-924. A conpound according to claim
1) wherein Ris hydrogen) (G - C3) alkyl) -CN, -OR, -SR, -CF3, -COCF3)
a, F, NH2, NH(GC - Cg)alkyl, -N(R)B@I@bneamﬁqﬂkgoo -N(R)(R), NO2,
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To a solution of 9.8 g (20.39 mmol) of methyl 1-benzoyl-4-(4-methoxy-
5 benzenesulfonyl)-2,3,4,5-tetraydro-1H-[1,4]benzodiazepine in 50 ml of CH,Cl, cooled
to 0°, was added slowly 40.8 ml (40.8 mmol) of a 1.0 molar solution of BBr, in
CH,Cl, The mixture 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
10 extracts (CH,Cl,+ethyl acetate) were concentrated under vacuum and the residue
dissolved in ethyl acetate. The solution was washed with H,0, brine and dried
(Na,SO,). The solution was filtered through a thin pad of hydrous magnesium silicate
and the filtrate concentrated to dryness. The residue was chromatographed on silica
gel with hexane-ethyl acetate as solvent to give 8 g of product as an off-white foam;
15 Mass Spectrum (ES) 467 (M+H); Anal Calc’d for C,H,,N,OS: 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 tol]owmg
methyl-1-substituted-4-hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro- 1H- [1,4]

20  benzodiazepine-3-carboxylates can be prepared.

Reference Example 201
Methy! 4-(4-Hydroxybenzenesulfonyl)-1-(4-methylphenylsulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate.

25
Reference Example 202
Methyl 1-Methanesulfonyl-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepinef-3-carboxylate
30 Reference Example 203

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



N~H3 -QCH~.~" Rt ~H3 -OCHZ ;~-~~ RL N\ S-OCH2- C~ CFR V\,herein R' is
hydrogen , -CH20H , (Cil-C6)al kyl , (C~--C6)~yl-OCH2- , (O -0C6)al kyl -S-CHz-
, (Cl-Co6)al kyl -1'VH CH2- , f(Cl-C3)al kyllz-NCHz- , (CI C6)C )'%hk OCH,,_
, L(A-C3) al kyl]z-N(CHZ) 2~NHCHz- , L(Ca-Cs) aIkyI ~Z-

~ -CHz-OWO@H¥47™0 | ~~ Rl -C~3z-OCH2- /| ~~ R G G RtP‘éWHS@QQS‘%re each)
I ndependently, hydrogen or CHg; R3 is (G - C3)al kylsS02-, Aryl (CH2)nS02-,
Het er oaryl (CH2) nS02-, or (Cl1 - C3)al kyl OgngZ)m S02, wherein nmrl to3;
n~o3; Aryl is /X and R Heteroaryl is 135 1 \rN ~~ NN ' 0R ~~N
iN, ~i ONR ~~/x "0~" ",r-N, \rr NXNR or 2 4 ~uN 2eas wherein X

I s hydrogen) hal ogen, (Cl- Cg) alkyl or -OCH3 and R at~d R are as defined
above; and pharmaceutically acceptable salts thereof. 5, ~1 conpound
according to claim1, whexein 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-({1,1’-Biphenyl]-2-carbonyl)-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

.

1

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

Reference Example 210
Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(2-methyl-3-fluorobenzoyl)-
2,3,4,5-tetrahydro-1H-[1,4)benzodiazepine-3-carboxylate
30
Reference Example 211
Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(3-phenylpropionyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate



R is hydrogen, (Cl- C3) alkyl) -CN, -OR, -SR, -CF3, -QOCFgq, , F, NHZ,
NH(CL - C3)alkyl) -N(R)COCL - C3)alkyl, -N(R}(R), N02 CO\IHZ) -SOZNHZ
-S02N(R ) (R ), or -N(R )COCH20-(C1 - Cg)al kyl) wherein 12

al kyl or h&d@)%on R4 is (CL - C6) al kyl-0- containing on lng ond

- O CH2- wherein It" is hydrogen , -CH OH , {Cl 1991
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R/ ~R-CHZO / ~~1-CH2. OCH2 ~ 1) / Rl and R2 are each, independently,
hydrogen or CH3; R3 is HCO, (Cl - al k (C1 - Cg)al kyl CO-,
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( CGCE;) gycl oal kyl COMem'sam 4- Hydroxyh@ﬁzené&tﬂfon?'b) pmtrﬁiudﬁsﬁﬂﬂﬁ%)éﬁzdyr) X
~—~— ~ ~ ~ —~— y"I ,
NNR R 2 4 w 2003 Wr?e%éﬁrﬁekahxdmbﬂdééwema@awe-%ﬁarhoxm}e al kyl ox
-OCHg and and 1 Z' are is as def ned above; and pharmaceutically
acceptabl e salts thereof. 6, A conp Ia|m1 wherein Ris
hydrogen, (CL - Cg) alkyl) -CN, - %ﬁl&ﬁg@{@@gz& F) NHz,

NI -i (Cl)- 3) al( kyl),( -N(R )M‘Gﬂn(&l-(z-Ch)(ﬁblﬁi(jtnﬂudﬂbﬂ)e)ll()%el)nzog\lhm)(4= CO\IHz) (
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Cg) al kyl or hydr odyﬁi,fz’wer‘éew}@y 3&#%5#‘-@“%&%#ﬁﬂ‘rf@zwiézqmw-e bond,

carboxylate

~ o~

10
Reference Example 214

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

15 Reference Example 215
Methyl 1-(2-Fluoro-6-trifluoromethybenzoyl)-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

o
W

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

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



-137 -0-CHz- C=GC-R" 2 4 JUN 2013 wherein R'" is hydrogen , -CHZOH ,
(C1-Co)al kyl , (C~.Co6)al kyl-0-CHz-, (Ci1-C6)alkyl-S-CH2- |

(d-cCo)al kyl -NHCH2- , I (CQuC3)a~Yllz-NCHz- , (Cl-C~)cyclOal K 2-
((a-C3) aI@I]}Z-I\I—(CHZ)ZpNHCHZ- , ((CrC3) ~VYlh- N—(CH~z~ -
-CHzZ-O ~-WOWMd3® _1p_ " 1~ ~ _~H2-~-C-2 Rl and RZ are ek r’?u%endently)
hydxogen or CHI'R3isy~\CO,~CO_IM,y\~~MJNM~p_yr-~C0_,
~,CC]\/ICO~yr~~CO,wvvhere|nm9 1to3 n=0to 3, Lis
hydrogen) (C- - C3)alkyl, -CN) SR} -CFg, -OCFg) Cl, F. NH2) -NH(C-

-"Cg)al kyl, -N(R)CO(Cl . C3)al kyl - - CONH2, - SO2NH2,
§02N(R)(R) - N(R') COCH20- ( CL- cs)al*\lﬂg‘iﬂek'é&%iﬂkﬂh%}cmm CONH , ~ ~, or,
NI 138 M lgﬁathy:]l 6 G,d-Dﬁnethgzlbenioyl)ANNydmxybenz'éhesﬂlﬁﬁ&l?\l_z|545-
- ] - ] OC -
N, ~N- , or N( R)(R) whéeteatrydrodHal 4ibenandipzapipes-carboxylate
5 Reference Example 220
Methyl 1-(2-Chloro-4-fluorobenzoyl)-4-(4-hydroxybenzenesulfonyl)-

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

Reference Example 221
10 Methyl 1-(2-Chlorobenzoyl)-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-
15 tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 223
Methyl 1-(2-Chloro-6-fluorobenzoyl)-4-(4-hydroxybenzene-sulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

-'i—"-‘ 20 . . ¥ . % .
Reference Example 224

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

25 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
30 Methyl 1-(2,3-Dichlorobenzoyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-{1,4]benzodiazepine-3-carboxylate



Wis O S, NHor N(CL - C3)alkyl; Y is hydrogen, F, d) CF3 or OCHg; and X
i s hal ogen, hydrogen, (O - Cg)al kyl, Q(Cl- C3)al kyl, or -CH20H, and
pharmaceutically acceptable salts thereof. 7. The conpound according to
clairu 1 which is one of the foll ow ng: 24 JUN 2003

T~- Acet y| wd-q0A44130t - 2- ynyl oxy- benzenesul fonyl ) - 2, 3, 4, 5- t et PGRHYSH0H19PH

[ 1, 4] benzodi azepi ne- 3-car boxyli c acid) hydroxyam de;

4- (4- But - 2-ynyl oxy- benzene-sul fonyl)-1-(2-thienyl carbonyl)-2, 3, 4, 5-tetrahyd
ro-1H [ 1, 4] benzodi azepi ne- 3- car boxyl i c acPf hydr oxyar ni de;

1- Benxoyl - 4- (4- but - 2- ynyl oxybenzer ~esul fonyl )-2, 3, 4, 5-tetrahydro-i H 1, 4] ben
zodi azepi ne- 3- carboxyl i ¢ acid, hydr oReferengs; Example 227

4- (4- But - 2-ynyl oxyb rte- onyl)s1- (2. f n -2 3.4, 5-tetrahyd
ro-1H 2 ~ .lure 28[8%&;'iégg'{)ﬁf:ﬂ%irbggﬁz&ﬁpadg{eWé‘gg‘tb%gF%fé'qur{yl)a%?’&’5‘?

hydr oxyam de; tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

4-(4-1 3ut - 2-ynyl oxybenzene-sul fonyl ) - ~- (et hanesul fonyl )-2, 3.4, S-tetrahydro
-1H [ 1, 4~benzodi axepi ne- 3-car boxyl i c_aci d, hydroxyazni de;

4- (4- But - 25ynyl oxybenzene- sul fonyl ) - &ﬁ%@?@é@@ﬁﬂ??z&, 3,4, 5-tetrahydro-iH

[I, 4] benzodi azepi ne-p3- ) j | ot Ade. 4- 2 3
oxybcnzcne- sul f onyl )ﬁi&'?gbgf/ﬁj&ﬁ ﬁ@fﬂg@ g%ebr%%@F@gagliiﬁgtlﬁé{llg%lﬁgdéygﬁ%XEﬁ
[ 1, 4] benzodi axepi ne- 3- car boteyrahydee-lH} 1idjberzodiarédne-3-carboxylate
4- (4- But - 2-ynyl oxybeazene-sul fonyl ) - 1-(4-pyridi nyl carbonyl)-2, 3,4, 5-tetrahy
dro-1H [ |, 4) benzodi azepi ne- 3- car boxyli ¢ aci hy dx am de;
I 1HBF222%/Ibl 4- ( al.- [ 4- et hoxybut - Z- y;r‘]yl k@%’g’iﬁ?&&?@ﬁ??ﬁyl )-2,3,4,5-tetrahydro
y , 4] bgnzodi azenyfeanyP 433 kY e I faMHIL RIAHEIA-2-thienylcarbonyl)-
4- (4-[ 4- Met hoxybut - 2-yﬂ§yl$o§<(y] benze*lesul fonyl)- 11-1?3- pyri di nyl gar bonyl)) -2,3,4
,5 tetrahydro-1H (1, 4] ber%@)éitaﬂ'ebﬁlr@Hidbﬁlk?ﬂw¢%zeﬂmecﬁ-031¥§¥ﬂa§¢am' de;
g-(4- Pent-lz%yny: ;)X){-(S i di nyl )| trahyd

enzene-sul fonyl )-1-(3-pyridinyl caz' - P rahydr o
1H-[ 1, 4] bcnzodi azepi ne- 3- car boxylic g‘%lﬂ%%’ %}2}!&%8’3’3}%%‘5&
4-5( :1- E 4- thgr OX{ESE 1 Ztgsgwl oé(y-_]fbﬁmn_eymzérfeemgdﬂyl)lz}-(am_;tgildir-]ﬂhjdrgmwg} -2,3,4
: et r ahydr o- : enzodi azepi ne- 3: car boxyli¢ acid, ~r oxyam de;
4- ( 4- (4- Mddhoxybut - 2- ynyaéégf‘-‘ﬁgﬁb@&@suiﬁéﬁﬁ?%z (i.:l'(“f_l’{'}ﬁ'%_ﬁév}l%eé}%ﬂ nyl)
2,3,4,5tetrahydro-LH[ 1, 4] benzodi azepi ne- 3-carboxylic aci d, hydroxyam dc;
x- (Benzoyl) - 4- (4- pent - 2- ynyl oxy- benz gagsehdedRamp1€2 4. 5-tetrahydro- 1H

[ 1, 4] benzodi azepi ne- 3-car boxyli c acid, hydroxyam de;
Methyl 1-(3-Chloro-2-thienylcarbonyl)-4-( hydroxybenzenesulfonyl)-

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

Reference Example 232
" x Methyl 1-(2-Furanylcarbonyl)-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- tetrahydro-1H-[-1,4]benzodiazepine-3-carboxylate

Reference Example 234
30 Methyl 4-(4-Hydroxybenzenesulfonyl)-1-(4-methyl-2-furanylcarbonyl)-
2,3,4,5- tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate



r opi onyl - 4- (4- (4- hydr oxybut - 2- ynyl oxy] benzenesul fonyl ) -2, 3, 4, 5-tetrahydr

H [ , 4] benzodi azepi ne- 3- carboxyl i c acid) hydroxyam de;

N, N- Di nct hyl am noacet yl ) - 4- (4- [ 4- net hoxybut - 2- ynyl oxy] bzangmpgwhf onyl )
5-tetrahydro- 1H[ 1, 4] benzodi axepi ne- 3- car boxyl i ¢ aci d, )6dr oxyam de;
ety WRIOM4HBRt y| ) - 4- (4- but - 2- ynyl oxybenzenesul f ony! ) -BCTAUSH /919Pbtrahydro

1, 4] benzodi azepi ne- 3- car boxyli ¢ aci d) hydroxyanude;

Et hoxyacetyl ) - 4- (4-[ 4- net hoxybut - 2- ynyé xy] benzenesul fonyl)-2,3,4,5

et rahydr o- 1H (1, 4] benzodi azepi ne- 3- car bo z 1ic acid) hydroxyam de

4- (4-But - 2-ynyl oxybenzenesul fonyl ) - 1- t hi enyl car onyI) 2, 3 4,5-tetrahydro
-1H (1, 4j benzodi azepl ne- 3- car boxyl i CRéiqrg}ce%w 3 ~+ JuN 20D3 -

140 ethyl 1-(5-Chloro-2-furanylcarbonyl)-4-(d-hyd ]
1- (Et hoxyacetyl)-4-(4- t[X oxy L?t 2"?}'33/ cgiyo]nge)nzgneguﬁor%%%zfqef?lg?%us-tetra
hydro 1H[1, 4] benzodi azc@135\495-%@311%)0;/1111&ld&@zomymmmmxylate

1- (Acetyl am noacetyl)-4-(4-(4-nmet hoxybut - 2-ynyl oxy] benzenesul fonyl )-2,3,4,5
tetrahydro-1H[ 1, 4] benzodi azepi ne- 3- boxyl.ic agi g hydr oxyam de;
1- (Cycl opr @pyl carbony! ) - 4- (4- (4- net h g’ﬁ ~éwl§ ¢#Pbenzenesul f onyl
%} 3 3,4,5 g et r ahydr avibiiyl 1.(31d1bFR2litRER ARy 3L OKYroLy Rk dhesulfonyl)-
ydr oxyam de;

1- (Cycl obut yl car bony! ) - 42,84, Statrahydre-l Bl st honzodeiareping Bicarboyylptes - t et r ahydr
0-1H [ 1, 4] benzodi azepi ne- 3- car boxyl i ¢ aci d) hydroxyam de; 4-(4-B

ut - 2- ynyl oxybenzene- sul fonyl ) - 1- ( pr ogi ctrahydro-1 H
[ 1, 4] benzodi azepi ne- 3- car boxyl i ¢ aci g &E&jg‘)eox anq[ie 53-}

4- (4-[ 4- MEtOhoxybut - 2Vigthyl mﬂWdﬂuiyfdnmgIb)enﬂer(eﬁxlrmtyhﬁ,s 3;5ttetrahydioar bony!|
)2,3,4,5-tetrahydro-1H[1, 4] be ﬁ ?ﬁ)eglogee- 3- car? ?%bl c.acid, hydroxyanude;
4- (4- But - 2- ynyl oxybez~zene- sul f31-lognsodeiazepinepocmBOXIRIE) - 2, 3, 4, 5-t et rahy
dro
4-

4,
ce
[

1-P
o-1
1-(
2,3,
1- (A
-1H
1-(
t

1H[ |, 4Jbenzodi azepi ne- 3-car boxyl i c aci d) hydroxyam de;
(-4- But - 2- ynyl oxybenzene- sul f onyl) - RefeerfceiEXagtifozsy/! ) - 2, 3'4 5-tetrahydrv-
1 H [1, 4] benzodxazepi ne- 3car boxylic acid) hydroxyam de;

4- ( 4- But - 2- yny| oxyMethyht-HexaneyxlyA- Mmmxybmem@lﬁqm1 ;Jz,%tenra&ydm-lﬁhydr o-

1H[1,4]b zodlazeplne 3- carboxy;
4- (4- But - (Zalynyl oxybenzene- sul f on ,?]_b%_ﬁ%og!_laﬂi‘ﬂ{ ranyl carbonyl)-2, 3, 4, 5t
et rahydro- 1H[ 1, 4] benzodi azepi ne- 3- car boxyl i c aci d hydr oxyam de;

4- (4-But - 2-ynyl oxybenzene sul f onyl ) ke(eBeﬁddmmmazfimnyl )-2,3,4,5-tetrahydr
0-1H [ ~, 4] benzodi aze ar bax aci d

, - 3-
4- (4- But - 2-ynyl oxybe XJ%‘ -Hyd 9‘{’5" E“’(eb‘ §§ (ngﬁ?v°'2'¢§r99'ylk%% fenydr o- 1H
[I', 4Jbenzodi azepi ne- 3- Car bogewlah§dAs i H-[1aysknRsdiardpiite-3-carboxylate

o % 20 > ‘ o
Reference Example 240

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

25 Reference Example 241
Methy! 1-(Acetylaminoacetyl)-4-(4-hydroxybenzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 242
30 Methyl 1-(N,N Dimethylaminoacetyl)-4-(4-hydroxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate



4- (4- But - 2-ynyl oxybenzene-sul fonyl ) - 1-[ 2~(1- pyrazol yl ) phenyl car bonyl ] - 7- ntt
hyl 2,3,4,5-tetrahyd.ro-1H[1, 4] - b~nzodi azepene- 3-carboxylic acid)

hydr oxyam de;

4- (4- But - 2- ynyl oxybcnzcne- sul fonyl ) - 1- (5- chl or o- 2- t hi enyl edrbdH| , 3, 4, 5t
et r ahydr oM@PY473) benzodi azepi ne- 3- car boxyl i ¢ aci d, hydr oR{FAFSEHR01991

4- (4-But - 2- ynyl oxybenzene-sul fonyl ) -1-(5-chl oro-2-furanyl carbonyl ) -2, 3, 4, 5t
et rahydr o- 1H (1, 4] benzodi azepi ne- 3-car box_)ggi c acid, hydroxyarnide; 2 ~J
UN 2L103 -141 )

4- (4-[ 4- Met hoxybut - 2- ynyl oxy] - benzenesyl f anyl ) - 1- propi onyl - 2, 3, 4, 5-t et r ahyd
ro 1H[ 1, 4] bcnzodi azcpi ne- 3- car boxyl &éi%F‘GgIEH%FHP’(%ﬁ‘Sm de;

4- (4-[ 4- Met hoxybut - 2 X )2 3o Bt ,3,4,5
Cetrahydros 1hr 11 4] HemSh gy BB aH bR A dn ol Mot bR 328
1- (A minoacetyl)-4-(4-but-2-ynyl cetybleydreridt(il,41bextodiszeging, 5- t euahydro-1 H
[11i_|éel] benzlodi4a%2pi[2e- 3£(r:lar ng%/l i2c ac: d, h)t;droxyan‘i f]?; 1)-2,3, 4 5-tetrahyd

- Hexanoyl - 4- (4-[ 4- net hoxybut - 2- yny enzenes onyl)-2,3,4,5-tetrahydro
-1H [ 1, 4] behzodi azepi ne- 3- car boxyl i colg%il'r&,“c tHIBR a,'ﬁlgde;
4- (4- But - 2- ynyl oxy- bengrafg 4l droxybenbedésbifoBAPR Y @Mussil) 12,3%4,8. 4, 5
tctrahydro-1H[ 1, 4] benzogﬁgze(giq?]‘%- 3-%?” boxyl if:mgci é hydr oxy%ltjn‘i de;

4- (4- Hut - 2- ynyl oxybenzene- sul f on}?b’M@x‘dﬂpﬂ@W‘@%Wl )-2,3,4,5-tetrahy
gr ?41:;-{1,24] belnzodibazepi ne- l:%]:car P;)x3l/l ic acid, hydroxyam Icl)e; > 3 4 5. tetrahvd
- (4-But - 2-ynyl oxybenzenesul f onyl ) - 1- onyl)-2,3,4,5-tetrahy

so-1H [ 1, 4] - benzodi azepi ne- 3- car boxyl#gfx%%?%,ﬂgﬁ@éhﬁ%gam de;

1,5 Cotranydro- 1 11, 4]-bert 2qggecorne: CarBoni ¢ 80 Iydt yam de.
1-B enzoyl - 4- (4-but - 2 yny! oxylf_ A %'lfldf'%ﬁl}/ip_)"'- ﬁaﬁg?wtgl 3,4,5-t0 ’
trahydro-1 H [1, 4] - beRz@eéPstRinr3. B ﬁqamlmﬁolgar d)pheyﬂgmgmm f#50 ml of

1- (Benzoyl ) -4-(4-but - 2-ynyl oxybenzenesul f onyl ) - 8- ehl oro- 2, 3, 4, 5-t et rahydr o-

1H [ 1, 4] benzpdi@ﬁéﬁiﬁ@-‘%ﬂfé@f&@li vapddggd l%dﬁb&lﬂé’ﬂi m@o)Rf 2-bunmel-gf angl  (
ot anyd. Tor 110 P Fashahomobltl, el SREAyR DA RS Yendndalion 2.5
prepari ng B cotrpebythio-dH-[d|4benzddinzepiiead-carioxytite h Too thipsoladen enderafitrdfen
fol lowing: a) {vgsagéfjegglo%vl)? %%%L{?edz.% mflcﬁiﬂﬂ ?mrlngf) of diethyl azodicarboxylate. The
mixture was stirred at room temperature overnight and concentrated to dryness under
vacuum. To the residue was added ethyl acetate and H,O and the solid filtered off.

The filtrate was concentrated under vacuum and extracted with CH,C], The extract

A

é() was washed with brine, dried (Na,SO,) 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
39 g of white solid; Mass Spectrum (ES) 4.57.5 (M+H); Anal. Calc’d for
C,H,N,0S: C, 60.5;H,5.3; N, 6.1. Found: C, 60.2; H, 5.2; N, 6.2.

25

Reference Example 246
Methyl 1-Benzoyl-4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylate
To a stirred solution of 1.26 g (4.82 mmol) of triphenylphosphine in 15 ml of

30  toluene-tetrahydrofuran (4:1) under nitrogen was added 360 uL (4.82 mmol) of 2-
butyn-1-ol and 1.5 g of (3.22 mmol)of methyl 1- benzoyl-4-(4-hydroxybenzene-
sulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate. To the stirred



- 142 - 2 4 JNIr~t 2QD3 an ~2S ~~Ra ANR-R R~ R3 wherein R R, R=
R, ) and R~ are defined above) and Ais COOK or a reactive derivative
thereof, with a conmpound of forrmula Il NH20H (I111) to give a correspondi ng
conpound of forrmula I; b) resolving a mxture (e.g, racenma? é:JlIM 68ptically .
active i SWPIPMH473® a conpound of fornmula | to isolate one gt or
di astereoner substantially free of the other enantionmer or diastcreorners;
c) acidifying a basic conpound of fornmul wi th a pharnaceutically
acceptable acid to give a pharmaceutical 'Y acceptable salt. 9, A
pharmaceuti cal .eoz~position comprisin und of lForrruI% 1 as deFned in
ylale apd the

Caiml or a PHEMF¥aY RGeS Isll‘wlé{c?égd{]-ag’i &“’*@&FBZOFH@F% reddish clear
phar maceut i cal &mtl@mﬁﬁ&@talv&n&ﬂxi fat $5om kémpblaRirdf The CRIVETP MR deRbvdPliatra 1

as claimed in Garm1lin preparation of a medi canent for treating
di sease condi vaamus amh&H, @t emﬂdb@t riter CRLGlet wiad b’pﬂ@ﬂe\vnﬂas}éOl andabninerdeled  y

2 ~ ,1uN 2003 -] 11 e of a co u I al,ned Claim1l
in the prepar é%‘?éﬁ) E?n’d \ Fré%v ‘g&gﬂ??“gr?g? éeé?f({uﬁdvaé ﬁ&l“?ﬁ?&m@lﬁ’f"é‘rﬁ%‘ §ora a
condi tion sel ggihafxhdeddthylceigleQUN) EOg16¢ ms f@dhu@%bmemsb Spédtsam (B3 ¥R Oi d
arthritis, de eneratlve cartil age | oss, t unor

“An. A AT CaRion T AL B $4-9: A It 54 Found: C,60.5, 1, 5.2

9. A As. AU. A. 6.9_A5.A(L.A&2.AHL.A9,.A99.A9,.AY AL. A9. AL. A. . A9L. Asr . A5?. As&
. Ale. A& AL% AULZ.A(. AU% A{. As. A . AS . Ar. A Afne. A ;.A9u9. A9; & . A9ae. A

A % AsL. A A . A A9. A9. A599. Ay. AhQe. A. A. A; . A9;

CACA9A2. Aly. AL AT . AD. AUY. AA. AsO AE.AQ A . AL. Asr. A{. As. AL. As. As%
_AAY. A. A2 . A N. AR A9y. AFE. Ah. Ay. A Ef‘KARb‘*A’g"%&?l"ﬁ%% A9. A(9. AU . A" 5sL. AL{9?. A

L AFCACAC A A AN RiShyl A- d4-mﬁbMﬁbﬂﬂeﬂ@myl)A{(MYew{éﬂrmnyﬁz,Ma,
A% AL AG. AL AL As. Ay Ntetrahydro {1H-[10/4]ﬁenzodxaég;gﬂe-gz(carboxylate
) To a stirred mixture of (0.475g (1.81mmol) of triphenylphosphine, 134.8 uL i
(1.84 mmol) of 2-butyn-1-ol and 0.74 g of methyl 4-(4-hydroxysbenzenesulfonyl)-1-
(2-thienylcarbonyl)-2,3,4,5-tetrahydro-1H[1,4]benzodiazepine-3-carnboxylate in 7 ml
15  of toluene and 2 ml of tetrahydrofuran was added slowly 285 uL (1.81 mmol) of
diethyl azodicarboxylate. The mixture was stirred overnight at room temperature and
to the mixture was added 0.475 g of triphenylphosphine, 125 uL of 2-butyn-1-ol and
0.285 of diethyl azodicarboxylate. The mixture was surred for 2.5 hrs at room
temperature and the solvent removed. To the residue was added CH, Cl and the
20  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,O,S,: C,59.5; H, 4.6; N, 5.3. Found: C, 56.1, H,

4.9; N, 7.3)

25 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 1-substituted-4-(4-[4-substituted-but-
2-ynyloxy]benzenesultonyl)-2,3,4.5-tetrahydro- 1H-[ 1,4)benzodiazepine-3-
carboxylates can be prepared.

30
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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

4 20 ' ' : : d
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-Chlorobenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-
2,3,4,5-tétrahydro-1H-[ 1,4]benzodiazepine-3-carboxylate
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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
10 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
Methy! 1-(2,3-Difluorobenzoyl)-4-(4-[4-methoxybut-2- ynyloxy]-
15 benzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]Jbenzodiazepine-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

3—' 20 . . 4
: Reference Example 277

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

25 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
30 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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Methyl 4-(4-But-2-ynyloxybenzenesulfony)-1-(2-methylthiobenzoyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 282
Methyl 4-(4-But-2-ynyloxybenzenesulfony)-1-(3-methyl-2-thienylcarbonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 283
Methyl 4-(4-[4-Hydroxybut -2-ynyloxy]benzenesulfonyl)-1-(4 methyl-2-
thienylcarbonyl)-2,3,4,5- tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 284
Methyl 1-(3-Chloro-2-thienylcarbonyl)-4-(4-[4-dimethylaminobut 2-ynyloxy]-
benzenesulfonyl)-2,3,4,5- tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

3
Reference Example 285

Methyl 1-(2-Furanylcarbonyl)-4-(4-[4-methylaminobut-2-ynyloxy]benzene-
sulfonyl)-2,3,4,5- tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 286
Methy! 4-(4-But-2-ynyloxybenzenesulfonyl)-1-(3-methyl-2-furanylcarbonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate
Reference Example 287
Methyl 4-(4-[4-But-2-ynyloxybenzenesulfonyl)-1-(-4-methyl-2-furanylcarbonyl)-
2,3,4,5-tetrahydr6-IH-[I,4]benzodiazepine-3-carboxylate

Reference Example 288
Methyl 1-(5-Chloro-2-furanylcarbonyl)-4-(4-[4-ethoxybut-2-ynyloxy]
benzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

b
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Methyl 1-Propionyl-4-(4-[4-hydroxybut-2-ynyloxy]benzenesulfonyl) -2,3,4,5-

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

10 Reference Example 291
Methyl 1-Hexanoyl-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-
tetrahydro-lH-[l,4]benzodiazepine-S-carboxylaie

Reference Example 292
15 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-

. 20 tetrahydro -1H-{1,4]benzodiazepine-3-carboxylate
‘*j’ ¥ ¢ % 4

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

25
Reference Example 295
Methyl 1-(Ethoxyacetyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl) -
2,3,4,5-tetrahydro - 1H-[1,4]benzodiazepine-3-carboxylate
30 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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Methyl 1-(Cyclopropylcarbonyl)-4-(4-[4-methxybut-2-ynyloxy]benzenesulfonyl

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

Reference Example 299
10 Methyl 1-(Cyclobutylcarbonyl)-4-(4-but-2-ynyloxybenzeneulfonyl) -2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Ex:ample 300
Methyl 4-(4-But-2-ynyloxybenzenesulfonyl)-1-(triflouroacety)-2,3,4,5-
15 tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate

Reference Example 301
Sodium 4-But-2-ynyloxybenzenesulfonate

To a solution of 52.35g (0.225 mol) of 4-hydroxybenzenesulfonate sodium

20  saltin 1L of isopropanol and 225 mL of a+1.0ON solution of sodium hydroxide was
added 59.96g (0.45 mol) of 1-bromo-2-butyne. The resulting mixture was heated to

70° for 15h and then the isopropanol was removed by evaporation in vacuo. The
resulting white precipitate was collected by filtration, washed with isopropanol and

ether and dried under vacuum to give 56.0g (100%) of 4-but-2-ynyloxybenzene-

25  sulfonic acid sodium salt as a white solid.

Reference Example 3(2
4-But-2-ynyloxybenzenesulfonyl chloride
To a 0° solution of 43.8 mL (0.087 mol) of oxalyl chloride in 29 mL of
' 30  dichloromethane was dropwise added 6.77 mL (0.087 mol) of DMF followed by
7.24g (0.029 mol) of 4-but-2-ynyloxybenzenesulfonic acid sodium salt.. The reaction
mixture was stirred for 10 minutes at 0° then let warm to room temperature and

stirred for 2 days. The reaction was then poured into ice and extracted with 150 mL
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But-2-ynyloxybenzene

To a solution of 6.14g (0.023 mol) of triphenylphosphine dissolved in 100 mL
of benzene and 40 mL of THF was added 1.64g (0.023 mol) of 2-butyn-1-ol. After
five minutes 2.00g (0.021 mol) of phenol, dissolved in 10 mL of THF, was added to

10 the reaction followed by 3.69 mL (0.023 mol) of diethyl azodicarboxylate. The
1 resulting reaction mixture was stirred for 18h at room temperature and then
<. concentrated in vacuo. The residue was chromatographed on silica éet eluting with
ethyl acetate/hexanes (1:10) to provide 2.18g (70%) of the desired butynyl ether as a
clear liquid;Mass Spec (Electrospray) 146.0 (MH+ )
15
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

4 - dichloromethane in an acetonefice bath under N, was dropwise added a solution of
20  0.073 mL (1.1 mmol) of chlorosulfonic acid in 0.3 mL of dichloromethane. After the

addition was complete, the ice bath was removed and the reaction was stirred at room

temperature for 2h. To the reaction was then dropwise added 0.113 mL (1.3 mmol)

of oxalyl chloride, followed by 0.015 mL DMF. The reaction was heated to reflux for

2h and then diluted with hexane and poured into ice water. The organic layer was

25 washed with brine, dried over sodium sulfate, and concentrated in vacuo to provide

0.130mg (53%) of the desired product as a light brown solid.

The present invention may be embodied in other specitic forms without
departing from the spirit or essential attributes thereof and, accordingly, reference
30 should be made to the appended claims, rather than to the foregoing specification, as

indicating the scope of the invention.
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Example 1
1-Acetyl-4-(4-but-2-ynyloxbenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
5 [1,4)benzodiazepine-3- carboxylic acid, hydroxyamide
To a mixture of 6.0 g(13.14 mmol) of methyl 1-acetyl-4-(4-but-2-ynyloxy-
benzene-sulfonyl)-2,3,4,5-tetrahydo- 1H-[1,4]benzodiazepine-3-carboxylate in 66 ml
of tetrahydrofuran was added 17.1 (17.1 mmol) of 1N KOH. The mixture was stored
10  at room temperature for 3 hours and concentrated to dryness. Toluene was added
several times and the solvent removed under vacuum after each addition. The residue
was dried under vacuum at 75°C for 2 days to give 6.5 g of the potassium salt of
1-acetyl-4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[ 1,4]benzo-
diazepine-3-carboxylic acid; Anal. Cal’d for CHHZZNGO;SK: C, 55.0; H, 4; N, 5.8.
15 Found C; 52.0, H, 4.5; N, 5.6.
The preceding potassium salt was converted to the 3-carboxylic acid,
hydroxyamide in the following manner: To a stirred and chilled (0°)solution of 26.1
m! (52.36 mmol) of oxalyl (2.0M solution in CH,C],) in 80 m] of CH,Cl,) was added
slowly 4.05 ml (52.36 mmol) of N,N-dimethylformamide. To this viscous mixture
20 was added a soluuon of the preceding 3-carboxylic acxd potassmm salt in 30 m] of
N,N- dxmethylformamlde and the mixture was stirred at room temperature for 1.5 hr
and chilled (0°) (solution A). A solution of 11.89 m] (0.194 ml) of hydroxylamine
(50% in H,0) in 60ml of tetrahydrofuran was cooled in an ice bath (solution B). To
the cold solution B was added slowly the solution A and the mixture allowed to
25  warm to room temperature and was stirred overnight. The mixture was diluted with
200 ml of CH,Cl, and washed with 100 ml of H,0. The organic layer was separated
and the aqueous 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 and the solution washed with 20 ml each of H,O, 2N citric acid,
30 H,O and with 120 m]1 of NaHCO, (2 times) and 120 m] of brine. The solution was
dried (Na,SO,) and the solvent removed under vacuum to give a foam.
Crystallization from ethyl acetate gave 2.5 g of white crystals, mp 167-169°C; Anal
Calc’d for C,H,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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benzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylate in 4 m} or
tetrahydrofuran was added 2.2ml (2.2 mmol) of IN KOH. The solution was stirred
10  at room temperature for 2.5 hrs. and then concentrated to dryness. Toluene was
added repeatedly and the solvent removed after each addition. The residue was dried
at 75°C for 60 hrs to give 0.99 of a foam; Anal Calc’d for C,H, N,OS,K: C, 54.7,
H, 3.9; N, 5.1. Found: C, 47.8; H, 4.4;N, 6.0.
To a chilled (0°) solution of 2.66 ml(5.3 mmol) of oxalyl chloride (2.0M
15 solution in CH,CL ) in 8 ml of CH,Cl, was added slowly 412 upL 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
20  slgwly 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, 1N NaHCO, brine and
25 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,0OH
in ethyl acetate to give 0.20 g of a white foam; Mass spectrum (ES) 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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tetrahydrofuran was added 3.8 ml (3.8 mmol) of IN KOH. The solution was stirred

for 2 hours and the mixture concentrated to dryness. Toluene was added repeatedly

10 and the solvent removed after each addition to give a solid. The solid was dried at
75°C under vacuum to give 1.6 g of the potassium salt of 1-benzoyl-4-(4-but-2-
ynylbenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic  acid
as a white foam; Mass spectrum (ES) 505.2 (M+H): Anal Calc’d for C,H, N,OSK;
C,61.9;H, 4.5; N, 5.4. Found: C, 5.22; H,4.6; N, 5.9,

15  The preceding potassium salt was converted to the 3-carboxylic acid, hydroxamide in
the following manner. To a stirred and chilled (0°) solution of 4.8 m! (9.6 mmol) of
oxalyl chloride (2.0M solution in CH,C},)) 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 potassium salt in 5 ml of N,N dimethylformamide. The

20  mixture was stirred at 0° for.1.5 hours (solution A). A solution of 2.2 ml (35.9
mmol) of hydroxylamine (50% in H,O) in 10 ml of tetrahydrofuran was cooled in an
ice bath (0°) (solution B). To the stirred cold solution B was added slowly the cold
solution A. The mixture was allowed to warm to room temperature and stir
overnight. The mixture was diluted with CH,Cl, and H,O and the organic layer

25  separated. The organic layer was concentrated and the residue diluted with ethyl
acetatee and washed with 1M NaHCO,, H,O, brine and dried (Na,SO,). The solvent
was removed to give 2.0g of a solid. Chromatography 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

30 (500 m] wash). The product was then eluted from the silica gel with 10% CH,OH in
ethyl acetate to give a 0.593 g of white solid; Mass spectrum (ES) 520 (M+H); Anal.
Calc’d for C,H,,N,0,S: C, 62.4; H, 49; N, 8.1. Found: C, 61.2; H, 4.9; N, 7.9.
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Example 4

1-Butoxyacetyl-4-(4-but-2-ynyloxybenzenesulfony1)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example §

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-ynyloxylbenzenesulfonyl)-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-1 H-‘
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-ynyloxylbenzenesuifonyl)-1-(2-thienylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide
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Example 17

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

Example 18
20 4-(4-[4-Dimethylaminobut-2-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-ynyloxybenzenesuflony)-1-(2-triflouromethylbenzoyl) -2,3,4,5-
25 tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 20

1-(2-Chloro-6-trifluormethylbenzoyl)-4-(4-pent-2-ynyloxybenzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide
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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-flurobenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]beri_zenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

20 Example 27

1-(2-Chlorobenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-
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-Fluorobenzoyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide
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10 Example 33

1-(2,4-Dichlorobenzoyl)-4-(4-pent-2- ynyloxybenzenesulfony})-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 34

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

Example 35

1-(2,5-Dichlorobenzoyl)-4-(4-[4-hydroxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5- i
tetrahyd_ro-lH-[l,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 36

20 1-(Benzoyl)-4-(4-pent-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 37

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

25 Example 38

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

Example 39

4-(4-[4-Hydroxybut -2-ynyloxy]benzenesulfonyl)-1-(4 methyl-2-thienylcarbonyl)-
30 2,3,4,5- tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide
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20 Example 46

azepine-3-carboxylic acid, hydroxyamide

1-Propionyl-4-(4-[4-hydroxybut-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-ynyloxylbenzenesulfonyl)-2,3,4,5-tetrahydro-
25 1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 48

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

Example 50

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

Example 51

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

10 Example 52

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

Example 53

1-(N,N-Dimethylaminoacety)-4-(4-[4-methoxybut-2-ynyloxylbenzenesulfonyl)-
15 2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 54

1-(Cyclopropylcarbonyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfony! )-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 55

20 1-(Cyclobutylcarbonyl)-4-(4-but-2-ynyloxybenzenesulfonyl) -2,3,4,5-tetrahydro-
1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 56

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

25 Example 57

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

Example 58

4-(4-[4-Methoxybut-2-ynyloxy]benzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-
30 tetrahydro-1H-{1,4]benzodiazepine-3-carboxylic acid, hydroxyamide
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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-tf|ienylcarbonyl)-
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, hydroxyamigde.

Example 65

20 4-(4-But-2-yny!oxybenzene-sulfonyl)-1-(2-fluorobenzoyl)-2,3,4,5;tetrahydro-IH-
[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-Buit-2-ynyloxybenzene-sulfonyl)-1-(5-chloro-2-furanylcarbonyl)-2,3,4,5-
S tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

Example 70

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

Example 71

10 4-(4-[4-Methoxybut-2-ynyloxy]benzenesulfonyl)-1-(3-thienylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzo- diazepine-3-carboxylic acid, hydroxyamide

Example 72

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

15 Example 73

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

~
s

. Example 74

4-(4-But-2-ynyloxybenzenesulfonyl)-1-(cycloyhexylcarbonyl)-2,3,4,5-tetrahydro-
20 1H-{1,4]-benzodiazepine-3-carboxylic acid, hydroxyamide.

Example 75

1-Methoxyacetyl-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-7-methyl-
2,3,4,5-tetrahydro-1H-[1,4])-benzodiazepine-3-carboxylic acid, hydroxyamide

Example 76

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

Example 77

1-(Benzoyl)-4-(4-but-2-ynyloxybenzenesulfonyl)-8-chloro-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide

30
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R as solvent. The fractions containing product were combined, the solv;:nt removed and
the residue triturated with ethyl acetate. Chilling and filtering gave 0.72g of methyl 1-
15  (2-furanylcarbonyl)-4-hydroxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodi-
azepine-3-carboxylate as a white solid, mp 204-206°C; Anal Cal'd for C,;H,N,0,S:
C,57.9;H,4.2; N, 6.1. Found: C,57.2; H,4.3; N, 6.0.
To 1.26g (4.82 mmol) of triphenylphosphine in 10 ml of toluene and 2.5 ml of
tetrahydrofuran was added 360 uL (4.82 mmol) of 2-butyn-1-ol and 1.48 g (3.2

h 20  mmol)of methyl 1-(2-furanylcarbonyl)-4-(4- hydroxybenzenesulfonyl) 1H-(1,4]-

‘ benzodiazepine-3-carboxylate. Under nitrogen was added 760 ;,LL (4. 8 mmo)) of
diethyl azodicarboxylate and the mixture stirred for 2 days at room gemperature. The
solvent was removed under vacuum and the residue chromatographed on silica gel
with ethyl acetate-hexane(1:1) as solvent. The fractions containiﬁg product were

25 combined and the solvent removed to give a solid. Trituration with ethyl acetate
followed by chilling and filtering gave 2.2g of white solid. The solid was
recrystallized from ethyl acetate to give 1.53g of methyl 1-(2-furanylcarbonyl)-4-
(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-
carboxylate as a solid, mp 119°-120°C; Mass Spectrum (ES) 509.5(M+H).

30 To 1.8g (3.54 mmol) of the preceding compound in 10 ml of tetrahydrofuran
was added 4.6 m]l (4.6 mmol) of IN KOH. The mixture was stirred at room
temperature for 2.5 hr and diluted with H,O and ethyl acetate. The aqueous layer

was separated and acidified with IN HCI. The mixture was extracted with ethyl
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to give 1.05g of 1-(2-furanylcarbony)-4-(4-but-2- ynyloxybenzenesulfonyl)-2,3,4,5-
tetradydro-1H-[1,4] 'benzodiazepine-3-carboxylic acid as a white foam; Mass
Spectrum (ES) 495.5(M+H); Anal Calc’d for C,,H,,N,0,S: C, 60.7; H, 4.5; N, 5.7.
5 Found: C, 57.6; H, 4.8; N, 6.6.
To a solution of 3.4 ml (6.8 mmol) of oxalyl chloride (2.0M solution in
CH,C1,) in 8 ml of CH,CI, (0°C) was added 527 pL of N,N-dimethylformamide. To
the solution was added a solution of 0.84g (1.7 mmol) of the preceding acid in 3 ml
of N,N-dimethylformamide. The mixture was stirred at room temperature under
10  nitrogen for 1.5 hr. (Solution A).
In a separate flask, 1.56 ml (25.5 mmol) of hydroxylamine (50% in H,O) 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
15 H,0, 2N citric acid, 1M NaHCO, and concentrated to dryness. The solid residue was
chromatographed on silica gel (flash column) with ethy! acetate-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 solution dried (Na,SO,). The solvent was removed to give a solid
20  which was dried 20 hr at 80°C under vacuum to give 0.64g of the product

hydroxamic acid.

Example 79

25 1-Cyclopropylcarbonyl-4-(4-but-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

30 25 ml of CH,Cl, chilled to 0° C was added dropwise 22 m! (22 mmol) of BBr, in

CH,CI, (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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tripbenylphosphine and 2.59 pL (1.64 mol) of diethyl azodicarboxylate in 3.5 ml of
toluene and 1 ml of tetrahydrofuran as solvent. The product was purified by
chromatography on silica gel with ethyl acetate-hexane (1:15) as solvent to give 0.60g
10 of methyl 4-(4-but-2-ynyloxybenzenesulfonyl)-]-(cyclopropylcgrbonyl)-Z,.3,4,5-
tetrahydro-1H-[14]benzodiazepine-3-carboxylate as a solid. A 'solution of the
preceding compound (0.57g; 1.18 mmol) in a mixture of 1.5 ml (1.53 mol) of IN
KOH and 3 ml of tetrahydrofuran was stirred 3 hours; concentrated and extracted
with ethyl acetate. The aqueous residue was acidified with IN HCI and extracted
15  with ethyl acetate. The extract was washed with brine, dried (Na,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. ‘
e As described for Example 57, 0.20g (0.427 mmol) of the preceding
20 compound was reacted with 855 pL (1.7 mmol) of N,N-dimethylformanide (DMF) in
3 ml of CH,C], and 1 ml of DMF followed by reaction with 393uL ‘(.6.41 mmol ) of
hydroxylamine (50% in H,0) 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,0,S: C, 59.6; H, 5.2; N, 8.7. Found: C, 56.2; H, 5.1; N, 8.6.
25
Example 80
(5-Fluoro-2-nitrophenyl) methanol
To 5-fluoro-2-nitrobenzoic acid (.5 g, 2.7 mmol) was added a solution of
borane-tetrahydrofuran complex (5 mL, 1.0 M, 5 mmol) and the resulting solution
30  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 mcthanol was added two
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carbon tetrabromide (0.66 g, 2.01 mmol). After 3 hours, the reaction was
concentrated and chromatographed using 3:1 hexane:ethyl acetate as eluant to provide
10 0.38 g (93%) of the desired product as white crystals. mp 38-41°C. Anal Calc’d for
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-(2-butynyloxy)phenyl}sulfonyl}amino)-3- hydroxypropanoate
15 Using the procedure of reference example 170, glycine methyl ester
hydrochloride was converted to the corresponding sulfonamide using 4-But-2-
ynyloxybenzenesulfonyl chloride to provide methyl 2-({[4-(2-butynyloxy)phenyl]-

sulfonyl}amino)-3- hydroxypropanoate.

20 Example 83
Methyl 2-{(5-fluoro-2-nitrobenzyl)[ (4-methoxyphenyl)suifonyl]amino}-3-
hydroxypropanoate

To a solution was of 2-(bromomethyl)-4-fluoro-1-nitrobenzene (1.3g, 5.56
mmol) at 0 °C was added tetrabutylammonium iodide (2.05 g, 5.56 mmol). The
25  solution was stirred at (0 °C for 1.5 hours. In a separate flask, methyl 2-({[4-(2-
butynyloxy)phenyl]sulfonyl }amino)-3- hydroxypropanoate (1.73 g, 5.05 mmol) was
dissolved in dimethylformamide and cooled to 0 °C. Sodium hydride (0.21g, 5.56
mmol, 60% dispersion in oil) was added and the reaction was allowed to stir at 0 °C
for 0.5 hours at which time the solution of the bromide was added. The reaction was
30  stirred overnight and then quenched with water. The mixture was extracted twice

with ethyl acetate, washed with brine, dried over Na,SO,, concentrated in vacuo and
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of the desired product as a yellow oil.

Example 85
- Methyl 1-acetyl-4-{[4-(2-butynyloxy)phenyl]sulfonyl}-7-flucro-2,3,4,5-
: 20 tetrahydro-1H-1,4-benzodiazepine-3-carboxylate’
Methyl-2-((2-amino-5-fluorobenzyl){ [4-(2-butynyloxy)pheny'i]-sulfony] }-
amino)-3- hydroxypropanoate (0.48 g, 1.07 mmol) was converted to the desired
product 0.41 g, (95%) using acetyl chloride as the acylating agent by following the
procedure outlined in reference example 181. Anal Calc’d for C,H,N,OFS: C,
25 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]jsulfonyl}-7-fluoro-2,3,4,5-tetrahydro-1H-
1,4-benzodiazepine-3-carboxylic acid
30 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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wherein

R is selected from hydrogen, (C; - C3) alkyl, -CN, -OR/, -8R, -CF3,

-OCF3, Cl, F, NH;, NH(C; - C3)alkyl, -N(R)CO(C; - Ca)alkyl, -NR)(R'), NO,,
-CONHj, -SO,NH,, -SONR)R), -N(R)COCH,0-(Cy - Cy)alkyl, wherein R’ is
(Cy - Cq) alkyl or hydrogen;

Ry is (Cy - Cg) alkyl-O- containing one triple bond,
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wherein R" is hydrogen , -CH,0H , (C;-Cglalkyl , (C,-C¢)alkyl-O-CH,-,
(C;-Clalkyl-S-CH,-,  (C;-Cgalkyl-NH-CH,-,  [(Cy-Cy)alkyl),-NCHy-,

(C;-Co)eycloalkyl-0-CH,-,  [(Cy-Cy) alkyl],-N-(CH;) JNHCH,- ,
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R and R, are each, independently, hydrogen or CHj;

Rj is (C; - Cglalkyl, NH,CH,CO-, (C; - Cq)alkyINHCH,CO-, HO(CHp),CO-,
HCO-, Aryl(CHy),CO-, Heteroaryl(CH3),CO-, (C; - C3)alkyl-0-(CH,),CO-,

(C; - C3)alkylCO-, (C; - C3)alkylCO-NHCH,CO-, (C5 - Cy)eycloalkylCO-,

(C] - C3)alkylSO;-, Aryl(CH;);S0,-, Heteroaryl(CH3),50;-, (C; - Cs)alkyl-O-
(CH2)-S05-, (Cy - C3)alkyl-O-(CHp)y, (Cy - C3)alkyl-0-(Cy - Cy)alkyl-0-(Cy -
Cyalkyl, HO-(Cy - Cy)alkyl-0-(C; - Caalkyl, Aryl-O-CH,CO-, Heteroaryl-O-
CH,CO-, ArylCH=CHCO-, Heteroaryl CH=CHCO-, (C; - C3)alkylCH=CHCO-,
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wherein X is hydrogen, halogen, (Cg - C3) alkyl or -OCH3 and R and R' are as
defined above;

L is hydrogen, (C; - C3)alkyl, -CN, -OR/, -SR’, -CF3, -OCF3, Cl, F, Ni,, -NH-(C; -
Cy)alkyl, -N(R)CO(Cy - C3)alkyl, N(R)(R'), -NO,, -CONH,, -SO;NH,,

-SON(R) R, -N(R)HCOCH,0-(C - C3)alkyl,
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R N— | or NR")(R') where R' is as defined above;

Wis O, S, NH or N(C, - C3)alky];
Y is hydrogen, F, Cl, CF5 or OCHj; and X' is halogen, hydrogen, (C - C3)alkyl, O-
(Ci - C3)alkyl, or -CHZOH; and pharmaceutically acceptable salts thereof.

2, A compound according to claim 1, wherein:
R is hydrogen, (C; - C3) alky], -CN, -OR/, -8R/, -CF3,
-OCF,, Cl, F, NHj, NH(C; - C3)alkyl, -N(R")CO(C; - C3)alkyl, -NR)R"), NO,,
-CONHj,, -SO,NH,, -SO,N(R)(R"), or -N(R)COCH,0-(C; -~ C3)alkyl, wherein R' is
(C; - Cy) alkyl or hydrogen;
Ry is (C; - Cg) alkyl-O- containing one triple bond,
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R, and R are each, independently, hydrogen or CHj;

Ry is (C; - Cglalkyl, NHyCH,CO-, (Cy - CgalkyINHCH,CO-, HO(CH2)CO-,
HCO-, Aryl(CH,),CO-, Heteroaryl(CH3),CO-, (C; - C3)alkyl-O-(CHj),CO-,

(Cy - C3)alkylCO-, (C, - C3)alkylCO-NHCH,CO-, (C; - Cy)cycloalkylCO-,
Aryl-O-CH;CO-, HeteroarylOCH,CO-,

O
Z ?;) Z 1l
——CH,0C- o I CH,OC-NHCH,CO-

m=1to3;n=0to3;

wherein
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3. A compound according to claim 1, wherein

R is hydrogen, (C; - C3) alkyl, -CN, -OR’, -SR', -CF3,

-OCF;, Cl, F, NH;, NH(C) - C3)alkyl, -N(R")CO(C - Ca)alkyl, -N(R)R'), NO,,
-CONHj, -SO,NH,, -SO,NR)(R), -N(R')COCH,0-(Cy - C3)alkyl, wherein R' is
(C, - Cs3) alky! or hydrogen;

Ry is (Cy - Cg) alkyl-O- containing one triple bond,
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wherein R" is hydrogen ,-CH,0H , (C;-Cglalkyl , (C;-Cg)alkyl-O-CH,-,
(C)-Cgalkyl-S-CH,-,  (C,-Cgalkyl-NH-CH,-, [(C,-C3)alkyll,-NCH,-,

(C,-Ce)cycloalkyl-O-CH,-, [(C)-C5) alkyl],-N-(CH;); J,NHCHy- ,

o
[(C1-Cy) alkyl,-N-(CHy), ]NCH;)CH,- ,  -CHyO-( )

R; and R, are each, independently, hydrogen or CHj;
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where R' is as defined above;
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and pharmaceutically acceptable salts thereof.

4, A compound according to claim 1, wherein
R is hydrogen, (C; - C3) alkyl, -CN, -OR/, -SR', -CF3,
-OCF;, Cl, F, NH,, NH(C; - C3)alkyl, -N(R')CO(C; - Cy)alkyl, -N(R)(R), NO,,
-CONH,, -SO,NHj, -SONR)(R?), -NR')COCH,0-(C; - C)alkyl, wherein R' is
(C; - Cy) alkyl or hydrogen;
R4 is (Cy - Cg) alkyl-O- containing one triple bond,
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]

Heteroaryl is
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, &10% 1& & ()}CONI,, SSOINHE -SOLNR)(R'), or -N(R)COCH,0-(C; - Cs)alkyl, wherein R' is

(Cy - C3) alkyl or hydrogen;
R4 is (C; - Cg) alkyl-O- containing one triple bond,
-0-CH;- C=C-R"
wherein R" s hydrogen , -CH,0H , (C-Cglalkyl , (C,-Cg)alkyl-O-CH,-,
(C-Celalkyl-S-CH,-,  (C,-Cglalkyl-NH-CH,-,  [(C;-Cs)alkyl],-NCH,-,

(C;-Co)cycloalkyl-O-CH,-, [(C\-Cs) alkyl),-N-(CH;), (JNHCH,- ,

03
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R, and R, are each, independently, hydrogen or CH;
Rj is HCO-, (C; - C3)alkylCO-, Aryl(Cy - C3)alkylCO-, Heteroary}(C; - C3)alkylCO-

, (C1-C3)alkyl-O-(CH3),CO-, HO(CH3), CO-, (Cy-Cq)cycloalkylCO-,

wherein
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wherein X is hydrogen, halogen, (C - C3) alkyl or -OCH3 and R and R’ are is as

defined above;

and pharmaceutically acceptable salts thereof.

6. A compound according to claim 1, wherein
R is hydrogen, (Cy - C3) alkyl, -CN, -OR', -SR', -CF3 -OCF3, Cl, F, NHa,
NH(C; - C3)alkyl, -N(R)CO(C; - Ca)alkyl, -NR)(R'), NO,
-CONH,, -SO,NH,, -SO,NR)(R), or -N(R')COCH,0-(C; - C3)alkyl, wherein R’ is
(Cy - C4) alkyl or hydrogen;
R, is (C; - Cg) alkyl-O- containing one triple bond,
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wherein

m=1to3;n=0to3;

L is hydrogen, (C; - Cg)alkyl, -CN, -OR/, -SR', -CF3, -OCFj3, Cl, F, NH,,

-NH-(C; - C3)alkyl, -N(R)YCO(C; - C3)alkyl, NR)(R"), -NO,, -CONH,, -SO,NH,, -
SONR)RY, -N(RYCOCH,0-(C; - Ca)alkyl,
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N N— , or N(R)(R") where R' is as defined above,

W is O, §, NH or N(C - Cg)alkyl;
Y is hydrogen, F, Cl, CF3 or OCHj; and X' is halogen, hydrogen, (C; - C3)alkyl, O-
(Cy - C3)alkyl, or -CH,OH; and pharmaceutically acceptable salts thereof.

7. The compound according to claim 1 which is one of the following:
1-Acetyl-4-(4-but-2-ynyloxy-benzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-But-2-ynyloxy-benzene-sulfonyl)-1-(2-thienylcarbonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
1-Benzoyl-4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4)benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-But-2-ynyloxybenzene-sulfonyl)-1-(2-furanylcarbonyl)-2,3,4,5-tetrahydro-1H-
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4-(4-But-2-ynyloxybenzene-sulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-tetrahydro-1 H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-But-2-ynyloxybenzene-sulfonyl)-1-(4-pyridinylcarbonyl)-2,3,4,5-tetcahydro-1H-
[1,4)benzodiazepine-3-carboxylic acid, hydroxyamide;
1-Benzoyl-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-[4-Methoxybut-2-ynyloxy]benzenesulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-Pent-2-ynyloxy- benzene-sulfonyl)-1-(3-pyridinylcarbonyl)-2,3,4,5-tetrahydro-
1H-(1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-[4-Hydroxybut-2-ynyloxylbenzenesulfonyl)-1-(4-pyridinylcarbonyl)-2,3,4,5-
tetrahydro-1H-(1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-{4-Methoxybut-2-ynyloxyl-benzenesulfonyl)-1-(2-thienylcarbonyl)-
2,3,4,5tetrahydro- 1H-[1,4)benzodiazepine-3-carboxylic acid, hydroxyamide;
1-(Benzoyl)-4-(4-pent-2-ynyloxy-benzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
1-Propionyl-4-(4-[4-hydroxybut-2-ynyloxy]benzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
1-(N,N-Dimethylaminoacetyl)-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
1-(Acetylaminoacetyl)-4-(4-but-2-ynyloxybenzenesulfonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
1-(Ethoxyacetyl)-4-(4-[4-methoxybut-2-ynyloxy)benzenesulfonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-But-2-ynyloxybenzenesulfonyl)-1-(3-thienylcarbonyl)-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
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1-(Cyclobutylcarbonyl)-4-(4-but-2-ynyloxybenzeneulfonyl)-2,3,4,5- tetrahydro-lH-
(1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-But-2-ynyloxybenzene-sulfonyl)-1-(propionyl)-2,3,4,5-tctrahydro- 1 H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
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;
4-(4-But-2~ynyloxyben2ene-sulfonyl)—1—(3-methoxypropionyl)-2,3.4,5-tetrahydro-
1H-(1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-But-2-ynyloxybenzene-sulfonyl)-1 -(2-chlorobenzoyl)-2,3,4,5-tetrahydro-1H-
(1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;,
4-(4-But-2-ynyloxybcnzcne—sulfonyl)-l-(2~ﬂuorobenzoyl)-2,3,4,5—tetrahydro-1H-
[1,4)benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-But-2-ynyloxybenzene-sulfonyl)-1-(4-methyl-2-furanylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-But—2-ynyloxybcnzene-sulfonyl)-1-(3-furanylcarbonyl)-2,3,4,5-tetrahyd1'o-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-But-2-ynyloxybenzene—sulfonyl)-1-(phenoxyacetyl)-z,3,4,5-tctrahydro-1H-
(1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-But—2-ynyloxybcnzcnc-sulfonyl)—1-[2-(1-pyrazolyl)phcnylcarbonyl]-7-mcthyl-
2,3 4,5-tetrahydro- 1H-[1,4]-benzodiazepene-3-carboxylic acid, hydroxyamide;
4-(4-But-2-ynyloxybenzene-sulfonyl)-1-(5-chloro-2-thienylcarbonyl)-2,3,4,5-
tetrahydro-1H-[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide;
4-(4-But—2-ynyloxybenzcr1c-sulfonyl)-1-(5-chloro-2-furany1carbonyl)—2,3,4,5-
tetrahydro-1H-[1,4)benzodiazepine-3-carboxylic acid, hydroxyamide,
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1-Methoxyacetyl-4-(4-[4-methoxybut-2-ynyloxy]benzenesulfonyl)-7-methyl-2,3,4,5-
tetrahydro-1H-[1,4]-benzodiazepine-3-carboxylic acid, hydroxyamide;
1-Benzoyl-4-(4-but-2-ynyloxybenzenesulfonyl)-7-methyl-2,3,4,5-tetrahydro-1H-
[1,4]-benzodiazepine-3-carboxylic acid, hydroxyamide;
1-(Benzoyl)-4-(4-but-2-ynyloxybenzenesulfonyl)-8-chloro-2,3,4,5-tetrahydro-1H-
[1,4]benzodiazepine-3-carboxylic acid, hydroxyamide; or
1-Acetyl-4-{[4-(2-butynyloxy)phenyl]sulfonyl}-7-fluoro-N-hydroxy-2,3,4,5-
tetrahydro-1H-[1,4]-benzodiazepine-3-carboxamide.

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

comprises one of the following:

a) reacting a compound of formula II:
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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 III

NH,0H
(1)

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; '

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

9 A pharmaceutical composition comprising a compound of Formula 1
as defined in Claim 1 or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier.

10. Use of a compound of Formula 1 as claimed in Claim 1 in the
preparation of a medicament for treating disease conditions mediated by matrix
metalloproteinase in a mammal.
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11, Use of a compound of formula I as claimed in Claim 1 in the
preparation of a medicament for treating a patient suffering from a condition selected
from the group consisting of osteoarthritis, rheumatoid arthritis, degenerative

cartilage loss, and tumor growth.



