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Bi cycli.c Fibrinogen Antagonists 5

Field of the Invention )I(%"Ffbﬂh@é’&%tg%b fif¢ ates to novel

bi cyclic conpounds which inhibit p

conpositions containing the conpounds and net hods of 10 using the

conmpounds.
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This invention rclates to noval bicyclic compounds which inhibit platelet

' aggregauon, pharmaceutical composmons containing the compounds and mcthods of

using the compounds

un ion

Platelet aggregation is believed to be medtated pnmanly through the fibrinogen . .

receptor, or GPIb-Ma platelet receptor complex, which is a member of 2 family of _
adhesion receptors referred to as integrins, It has been found that frequently the natural
ligands of integrin receptors are proteins which contain an Arg-Gly-Asp sequence. Von
Willebrand factor and fibrinogen, which are considersd to be natural ligands for the
GPIIb-IIa seceptor, possess an Arg-Gly-Asp (RGD in single letter amino acid code)
sequence in their primary structure. Functionally, these proteins are able to bind and
crosslink GPITb-IlTa receptors on adjacent platelets and thercby effect aggregarion of
platelets. : '
- Fibronectin, vitronectin and thrombospondin are RGD-containing proteins which
have also been demonstrated to bind to GPIIb-IIIa. Fibronectin is found in plasma and as
a structural protein in the intracellular matrix. Binding between the structural proteins
and GPIIb-ITfa may function to cause platelets to adhere to damaged vessel walls.

Linear and cyclic peptides which bind to vitroncctin and ¢contain an RGD
sequence are disclosed in WO 89/05150 (PCT US88/04403). EP 0 275 748 discloses

linear tetra- to hexapeptides and cyclic hexa- to octapeptides which bind to the GPIIb-IIla

receptor and inhibit platelet aggregation. Other linear and ¢yclic peptides, the disclosure
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Background of t[il?]rénqgﬁ@éeﬁ?ptgﬁamagonms which m“‘ﬁF&@i‘@f‘“ﬁ‘&d\%é‘PP&h“ﬁeé‘% I eved
to be nedi at edseguénce by fyrming aundndchelid seven-mombered Tingrsaroetpteo Thes refidinsta | 1 1 a

Ceceptors. ror oA RRINEE Yo Vst nlRodtn TRIBGH afleab 0.4 futbrs of e RARIRRHEL

nat ur al proigim gdels hmtmntm vize apd ivwrro cHegs mcbjaekthnmephde:mm:n an
Arg-dy-Asp s of MPRo acid dckgbrand factor and fibrinogen, which are
consi dered toeﬁlg élhgfura am sggé% or§t he GRlIb-11la receptor, possess

an Arg-dy-Asp (Raﬂhwréseﬁg Lreremrt disclayes ngvel bicyclicermpongds inskdingchenzazepings r
primary str uct4nteentodiipneg which- hﬂaqmﬁbm:ebﬁmssmbemeec dhuflﬂl[nﬁﬂ latelet

crosslink GPIIb [lla reqeptors .on cent atel ets and th reb ect
aggr egat i on of285%&4 aflo é %’%ts hcnylafj h-%eﬂ’ﬂd&ﬂm{‘ﬁ%ﬁg%?w %M@&&W@ﬁ'a

t hr ombospondi mf&cahmtmmmms ugsmnmmlhasebmmedasamudm S Stehvbaoh,
denonstrated t [ 0, ]

25 a struct ul'rc')g') Jnﬂ! P’ecéﬂlh W?f éﬁnﬂ{& Wn%f%a%gﬁeﬁgg "t he
structural prdieazofiazepines a@ﬁaom mbefqu:taoml;olwmkmm Sed fh’&d@ge@%ﬁdeﬂm s to
adhere to danggged gvmflbswlct&nm bicyclic comgoun&d WEith haVdilriidges aREoi

'n V0 89 0515 HETEAASIkA B O RBORL b L pesd,

to hexapeptudmnmsmmsm)wwawmmmmnmfmesﬁ bind to the .
GPlIb-11la 30 "~ receptor. and inhibit platelet aggregation. O her |inear and

cyclic peptides, the disclosure _

In one aspect this invention is & compound as hereinafier disclosed for inhibiting
plawlet aggregation. :

This invention is also a pharmaceutical composition for inhibiting platelet
aggregation or clot formation, which comprises a compound of the invention and a
pharmaceutically acceptable carrier.

This invention further comprises the use of a compound of formula (f) in the
manufacture of a medicament for inhibiting platelet aggregation

In another aspect, this invention provides a method for inhibiting reocclusion of
an artery or vein in a mammal following fibrinolytic therapy or angioplasty, which
comprises intemmally administering an effective amount of 3 fibrinolytic agent and a
compound of the invention. This invention is also a method for treating stroke, transient
ischemia attacks, or myocardial infarction.
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-2 - o Prafping wasptaeeniss of ¢ Paasiye R binding $if er ence, are reported in

EP-A 0 341 915. HowMipbunds of ﬂus‘iﬂ%%nﬁ@!@ﬁﬂe%sdtib%@ b?tféﬂﬁilél(l?’._s of such ,
i nhibitors often pose problens,: such as in drug delivery, netabolic

stability and selectivity. Inhibitors of the fibrinogen receptor which

are not constructed of natural am no acid ces are disclosed in EP-A O
372,486, EP- 5 A 0 381 033 and EPy 787363. WD 92/ 07568

(PCT/ US91/ 08166) di scl oses fé%qf tor antagoni sts which
mmc a conformational [err]-turn inA sequence by formng a
monocycl i c seven-nmenbered ring strucKure. ns a need,
however, for novel fibrinogen receptor antﬂgonlsts (e.g. inhibitors of the
GPllib-1lla protein) which have-potent vivo and in vitro effects
and | ack the pépfitie backbone 10 structure of am no aci d sequences.

The present inventmp@anﬁﬁkgﬁgs novel bicyclic conpounds including

DENZRZE 1ES o o el el BEERLEE b g BB L 2!,

5- phenyl - 1, 4- benz oRB terepjsaile], €4 galkenmylrAnE;. aalkylaég.-,qfclﬂilk}d& ~dlkyihor Het-

o erobach 5ottt ThpaBaRY K5y B0eURN S BERMLIERERBR O RAL! o, Poe

that certain Smﬂaﬂbﬂtyl phenylethyl, thmm.éz%whmbﬂl}’&WM)ﬂ@thﬂhe effects of

chol ecyst oki ni n.  SRe if hgiind Ar-CORECERYS 2(4-piperidinyl)(N-methylethylaminocarbonyl,
4—(4-p1pendmyl)pipendmylcarbonyl 4-((2-amino)ethyl)-piperidinylcarbonyl, 3-(4-
piperidinyl)(N-methyljpropylaminocarbonyl, 4-(4-pyridyl)piperidinylcarbonyl, 2-(4-
piperidinyl)ethylcarbonylamino, 2-(4-piperidinyl)ethylcarbonyl(N-methyl)amino, or
{1,2,3,4-tetrahydro-7-isoquinolinyl)aminocarbonyl.

Also included in this invention are pharmaceutically acceptable addition salts,
complexes or prodrugs of the compounds of this invention. Prodrugs are considered to be
any covalently bonded cartiers which release the active parent drug accordmg to formula
(D in vivo.

In one subgenus, At is NH and forms a 1,4 benzodiazepine which is preferably
subsituted in the 8 position, and RS is 2-(4-piperidinyl)(N-methyl)ethylaminocarbonyl, 4-
(4-piperidinyl)piperidinylearbonyl, or (4-amidino-3-fluoro)phenyl-(N-methyl)
aminocarbonyl. Preferably, RS is 2-(4-piperidinyl)(N-methyl)ethylaminocarbonyl.

In another subgenus, AlisNH and forms a 1,4 benzodiazepine wh1ch is
subshtuted in the 7 position, and RS is 4-(4—plpendiny1)p1pendmylcarbonyl, (4-
am1dmo)phenyl—(N-methyl)ammocarbonyl 4-((2-amino)ethyl)-piperidinylcarbonyl, 3-(4-
piperidinyl)(N-methyl)propylaminocarbonyl, 4-(4-pyridyl)piperidinylcarbonyl, or '
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Pipe.ﬂdin)’l)mpenﬂln}’lca.wuu)’ iy \H"a.lul:ulul\:lt.'“"“.l' o ". T . 1 amino’ or 2_(4.
Rev., 9, 271 ﬁga&ﬁayx)emmmonybmiw 3'@'%%@&%%8?1“%%? e iyb)ri nogen :
ant agoni st o .actiyi afheagibnyd WO 93/ 08174 (PCT/ US92/ 08788), WO
93/ 00095 . P“’?‘F‘@'ﬁ}l@/ ighen g}

d Vo (76 (PCT/US93/12436). 20
Summary of the | nvPneferrgd compoun so?'ﬁus vaﬁt%ﬁ%.

one aspect this invention is a
conpound as hereinafter disclose§ for inhibitigg pl at el et

aggregation. 25 This i gientihon Nl so a pharnmaceuti cal
conposition for inhibiting = agyeegation or clot formation,
whi ch conpri ses a conpound]jof tlhe i | on And a pharmaceutical ly
acceptable carrier. E‘é n.doyr her conprises the use
of a conpound as her ki nafit er descri bed I'n the manufacture of a .
medi canent for i nh,i"l'ﬁl ' pl at el et aggregation 3 0 (I® anot her

aspect, this invention provides a nethod for inhibiting reocclusion of
an artery or ygin in a mammal follow ng fibrinolytic therapy or

angi opl asty, which conprises internall ,E?jm' nistering an effective
anount of a conpound of the inventiqw

This invention is also a
method for treating stroke, trapsiert isichem tacks, or - myocar di al
infarction. 35 N // ) R

. NH o o
 whetsin if X is H, R3 is not phenylethyl or, with respect t0 () only, cyclohcx;tlb:e;?l. .
Such compounds wherein X is H and R? is phenylethyl or cyclohexyl are described In
WO 94/14776 and are not a part of this invention.
i { this invention are:
Representative compounds of this inven o
R,5)-2.3.4 5-ten'ahydro-4-methy1-3-oxo-8*[[[2-(4-p1pendmy1)ethy1]

thylamin iazepine-2-acetic acid; :
mcthylammo]carbonyl]—lH—l,4—benzod1azepme- Ic acid -
®.8)-2,3.4 5—tetrahydro—4-isopentyl—3-oxo—8-[[[2—(4-p1pendmy1)ethyl]memylammo]

' T . . i, v 2 d' .
carbonyl}-1H-1,4-benzodiazepine 2-acetic actd, . )
(R,S)-S-[[[4«{aminoilnmomemyl)—B-ﬂuorophcnyl]mcﬁxylammo]carbon;vrl]72,3,4.5
tetrahyd:0-3-0x0-4—-(2-phenylethy1)- 1H-1,4-benzodiazepine-2-acetic acid; s
R S)-S-[[(1,2.3,4-tetrahydro-'I-isoquinolinyl]amino]ca.rbOnyI]«Z.S,4,5-tetrahy Q-3-

: iazepine-2-acetic acid; _
4—(2—phenylethy1)-1H-1A—benzodmzepme—- | . N
(R,S)‘-7-[(4.4'-bipiperidin-1-y1)carbony1]+[z-(cyclohexyl)emyll-ga,4,5-tcuahydro
oxo-1H-1,4-benzodiazepine-2-acetic acid; N
(R.S)—7-[[L(Z-mnmoemyl)pipeﬁdin- l-yl]carbonyl]—?.,S,4,5-tetrahydro-3-0xo—4 2
phenylethyl)- 1H-1,4—benzodiachine—2—acctic acid;

[T
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- 3- memylanunol-carbony - 1H-2-bﬁezfxzep et esug raf:lpfl on of the Invention

Al t hough not ®R.8)-2rhatyig3.6.SHetrahysdnet 3raxoahl[[Bdpgridin-dnd-hani sm of action, the
conpounds of ¢ ?l%ﬁeﬂ;?léﬁﬁﬁé]@&bﬁﬁ P82 BURAA Oﬂhé-ﬂ'i&béti dacidie bindi ng of

fibrinogen t el nd f] t GPlIb-ll1la, a ma
i nter actg wi t 2 bS’t‘WéIZ 32%& d 370&9@‘ RE.Z &&"ﬁﬂ?ﬁ‘é’@gﬁm%?&&l%qu d
bi ndi ng sit elH-2-benzazepingodpeands of this invention are enconpassed by
werein 23,4,&w¥qr073§9w-(sﬁ-peemw>-7-ttt2-wipeﬁaénr’gvur,ew@ewséﬁeﬁ°;
benzyl or a carbényllylif2chbenzaiapinegd-acatatePreferably Ris H. i
®,5)-7-[[[4-(aminoiminomethyl)phenyllmethyl-amino]earbonyl]-2,3,4 s-tecrahydro-?.‘ RS

1sopmpyl-3—oxo—IH-2-benzachme-4—acetxc acid; _ :
R,8)-2,3.4,5-tetrahydro-2-isopropyl-3-0xo-7-{[{2-(4-piperidinyl)ethyllmethylamino]
carbonyl]- 1 H-2-benzazepine-4-acetic acid; '

®R.8)-2,3.4 5-tctrahydro-2-:sopenty1-3-oxo~7-[[[2-(4-p1pcndmyl)eﬂ1y1]meﬂ1y1ammo] .
carbonyl]-1H-2-benzazepine-4-acetic acid; . : &
(R,5)-2-(3,3-dimethylbutyl)-2,3 4,5—tetrahydro—3-oxc-'l-[[[2-(4-p1pendmy1)ethyl]
meﬁxylammo]carbonyl]—1H—2-benzazepme¢aceuc acid;

(R,8)-2-cyclohexyl-2.3, 4,5-tetrahydro-3-oxo—7-[[[2—(4—p1peridiny1)ethyl]
methylamino]carbonyl]-1 H-2-benzazepine-4-acetic acid ;

(R, S)-2-[2-(4~ﬂuoropheny1)ethyl]-2,3 4 5-tetrahydro-s-oxo—‘?-[[[2-(4—p1pendmy1)emy1]
methylamino]-carbonyl]- 1H-2-benzazepine-4-acetic acid;
(R,8)-7-[[[4-(aminoiminomethyl)phenyl}-carbonylJamino}-2,3,4,5-tetrahydro-3-0x0-2-(2-
phenylethyil- 1H-2-benzazepine-4-acetic acid;

(R,8)-2-[2-(cyclohexyl)ethyl]-2, 3 4,5~ tetrahydro-B—oxo-?-[[[2—(4-p1pendmy1)ethy1]
carbonyllamino}- 1H-2-benzazepme-4-acauc acid;

(R,S)-8-[(4,4"-bipiperidin-1 ¢yl)carbonyl]—2,3,4,5-tet.rahydro-3—oxo-2-(2-phenylethy1)-IH-
2-benzazepine-4-acetic acid;

R.5)-2,3,4 5-tetrahydro-s-oxo-2-(2-pheny1ethyl)—7-[[[2-(4-p1pendmyl)ethyl]- -
methyla:mno]carbonyl] 1H-2-benzazepine-4-propionic acid;

H-7-[(4, 4‘-b1pxpendm- -yhcarbonylj-2,3.4,5-tetrahydro- 3-ox0-4~(pheny1ethy1)-1H-1 4—
benzodiazepine-2-acetic acid;

(-)-7-[(4,4"-bipiperidin-1-yl)carbonyl]-2,3 4.5-terrahydro—S-oon-(phcnylemyl)-IH—I 4-
benzodiazepine-2-acetic acid;
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Rlerr] is H cb[eazodﬁmmtz-@pwaq:m kenyl, Ar-Clerr]alkyl,

o e e ST e ot 5 g koo

di met hyl but yI ,1 phenylpentyl 2-t hi enyl et hyl ,
Lclyglmog:a?(]gl ,(2} h)(R)-ZS I 5 tetrah oo dﬂoﬁﬂlf[ﬁ{ﬂbfﬁbﬁ&mﬂ)é m no] car bonyl ,
(4, 4" - bi pi per i lﬁ%;%ﬁﬁﬂqﬁgﬁ ém%9n%ﬁl’%§€l din-1-

yl T carbonyl, [(SI"ZS(%WDWMPWBM]J &EE%M-WMMM 1-[4-(4-
PYOI ) Bl et gl AR (L A benzodiazepine- 2 gcetic acid; , -

(4- pi peri di nyl & l[{ -rbmmmqm-dmrl)igarbgml- ﬁ,ﬁ-ﬁﬁh}ﬂfﬁ;ﬂ'mﬂﬂyﬁwm'lﬁ'z' e
carbonyl ] am ngy, n lﬁé.q_mrmmam nyl') et hyl] nethyl am no] car-bonyl,

SRR TR At %Jﬁmdaﬁpwm@lparbonyn-tt-methylpwﬁfx s

al so (4, 4'-bi di4berizddiazcpind-2-aceteqeid;,- [ [ 4- (am noi m nomet hyl ) phenyl ]

met hyl am noj c

L4 (2 am noet (S0 U opiyoipigmyalybpbupy iyl gminclatbony 2,34 by -

pi peridinyl] pr{%-;ﬁ%ﬁ}madhﬂiyﬂﬁsﬂn@dﬁwazepine-d—acem acid; - T
4-(4-pyri dylgks .

t[et rghygﬂ)l 7y| somo i ny am no car 28é]hef1§fe&ryﬁ)-9 [f[3 (LQIWHYI&WPYI]]aI kyI

C err] al koxy, mgteylaminol-crbgnyli-d 4%@%@“’@9’4"?“%@@?@?‘9‘? cJerr]R,

CON(R ) [err], (ﬂﬂ)—ﬁ4@tewﬂlydﬁ5Mmem$‘-cicﬁW “4ipipeddnyllpropyl] Al so incl uded

RSN G end ST O et w0 7 e A

consi dered t o (ReS)-23)4, Saﬂyaﬂydm—ﬂysdpmpyw-mﬂ-[[&-ed-menﬂmyﬁéthgﬂ e the active

panens s, oA Aty AEE ) LA hgh R szt |1, 07 Subgers
(8)-2,34 S-teu‘ahydro—d-(z-phenylethy%-i’»-oxo-s [[[2-(4-
pipendmyl)eﬂxyl]methylammo]carbonyl] -1H-1,4-benzodiazepine-2-acetic acid; and
(R,S)-7-[[[4-(aminoiminomethyl)phenyl]-carbonyl]methylamino]-2,3.4 5-tetrahydro-3~
0X0-2+ (2-pheny1ethyl] 1H-2-benzazepine-4-acetic acid
Specific preferred compounds of this invention are
(R.5)-2,3.4,5-tetrahydro-4-naethyl-3-ox0-8-[[ [2-(4-piperidinyl)ethyl]
methylamino)carbonyll-1H-1,4-benzodiazepine-2-acetic acid;
(8)-2,3,4,5-tetrahydro-4-methyl-3-oxo-8-{[[2~(4-piperidinyl)ethyl]
methylamino]carbonyl}-1H-1.4-benzodiazepine-2-acetic acid;
(R,8)-7-[(4,4'-bipiperidin-1 -yl)carbonyl] -2.3 4.5-tettahydro-4-m¢thyl—3-oxo—lH-l 4-
benzodiazepine-2-acetate; ,
Sodium (R,S)-7-{(4,4'-bipiperidin- l-yl)carbonyl]-2,3 4 5-tetrahydro-4-methyl-3-oxo-1H-
1 4—benzod1ampme-2-acetate,

This Sheet Has Been Replaced
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subsi tut ed i MEMHREST ABY phepsibstiygnts meaning, 3t any o %OHB%WF Jnjess spec1ﬁed
ylTethyl ] net bgiemwise cﬂlcasdsametem Hieogaponndeofi thisiytention way have one or more

met hyl am no] Eml |ﬁiﬁe
(am noi m norr'g@?sfg -3-fTuoro %:en ‘Fun%meli\%onqur}% Caregchquu%}\% era )fn Rlerr]
i s [[2 (4-  edmppoundiwhich meap r-pynﬁeswﬂand msplysd by ﬁynvenuonal techniques.

benz odi az ep -general, oc compohﬂdsa@&{cﬁ%vémtemnﬁ urdli6n 4d thé Shibdtl iRB&aftons which e

tit ted in the 7 position, and R6 is
(4, 4" -bipi peaqeemgrpum "ﬁ% d. (am noi.m nomet hyl ) phenyl ]

rreE gyl( Zm no] car boaybreviadoRaminsymbolsiomnponiy niedi m{hlelpepude and ghickuical mos ate,
I pe r

: dyI ) BI Bevsgg %u-] o cfeg%f.@ﬁ :Hgg{;%pé‘m&%}&ﬂﬁm&m Th fedetil, 4@ amino acid .

(1,2, 3, 4- t shitwentiatinme fauuvs tgURAG-FB Jaint Fomstissiomgn BiochemicalNomenelsige Ro

(4 4 -bip err}]ﬂ“ )ﬁﬁ?%.élﬁ ,9(1984). I'n yet anot her subgenus

A b
t Lgr r7] olr S8 posi ti GM ﬁza | nef"’rcmﬁﬁ qeri}ﬁ)@gylbgﬁpy{ I opy

(am noi m nO”ﬁthWl.)lﬁﬂlﬁmlahd@-bhwﬂ am.@ﬂkylazdﬂmmwy ﬁicmdéﬂpmtﬂempdﬂwm)mwlv]

[
py
[
is

Cz.e alkenyl as apphed herem medns an allcyl group of 3 to 6 carbons wherem a
carbon-carbon single bond is replaced by a carbon-carbon double bond. C345alkenyl
includes 1-propene, 2-propene, 1-butene, Z-butene. lsobutene and the several i momenc
pentenes and hexenes. Both cis and trans isomers are included.

Ar, or aryl, as applied herein, means phenyl or naphthyl, ot phenyl or naphthyl
substituted by one to three moieties X. In particular, X may be H, Cy_4alkyl, C,_salkoxy,
C}4alkthio, trifluoroalkyl, N(R")2, COzR', CON(R)2, OH, F, Cl, Bror L.

A substitent on a Cy galkyl or C; galkenyl, such as X, may be on any carbor
atom which results in a stable structure, and is available by conventional synthetic
techniques.

Het, or heterocycle, indicates an optionally substituted five or six membered
monocyclic ring, or 2 nine or ten-mermbered bicyclic ring containing one to three
heteroatoms chosen from the group of nitrogen, oxygen and sulfur, which are stable and
available by conventional chemical synthesis. Tlustrative heterocycles are benzofuryl,
benzimidazole, benzopyran, benzothiophene, furan, imidazole, indoline, morpholine,
piperidine, piperazine, pyrrole, pyrrolidine, tetrahydropyridine, pyridine, thiazole,
thiophene, quinoline, isoquinoline, and tetra- and perhydro- quinoline and isoquinoline.
Any accessible combination of up to three substituents, such as chosen from X, on the
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10 car bonyl | &¥elebexyl @elohersnyl AndiFyRPoontly APY combigafen At pithie Apbstinents,
(am noi mi nomet hyikh pdetiused fromti ot the eircloalizy] rirgAhitds avalablediyrophyaitiophl| chemical

ar e:

met hyl am no] car bo&%&s and is stable,:smthﬁrtﬁé g{oggg &?m%ﬂh%ﬁ of 'this invention

wher ei n

if Xis H Rerr] |st-Emtefmm;ueaemry tortyl radical, Bespeers ta the ¢-butyloxyparponyl

cyclohexylethyl
phenyl et hyl or

not a part of (IR

BereRey CHEFR P e ARE 8 batbons! %ﬁé’%"gﬁﬁ@% S
igal; Gba qu:@,ﬁo the benzyloxycarbonyl radical, BrZ refers to th
o-bmmobenzyloxycarbcmyl radical, CIZ refers to the o-chlorobenzyloxycarbonyl radical,
Bzl refers to the benzy! radical, 4-MBzl refers to the 4-raethyl benzyl radical, Me refers
to methyl, Et refars to ethyl, Ac refers to acetyl, Alk refers to Cy_4alkyl, Nph réfers to 1-
or 2-naphthy] and cHex refers to cyclohexyl. Tet refers to S-tetrazolyl.
DCC refers to dicyclohexylcarbodiimide, DMAP refm o

: =dunethylammopyndme, DIEA refers to dusopropylethyl amine, EDC refers to N-ethyl—
e N(d:methylammopropyl)‘carbodumde.HOBt refers to 1-hydroxybenzotriazole, THF

refers to tetrahydrofuran DIEA réfers to dusopmpylemylamme, DMF refecs to dunethyl -

fmmamde, NBS refers to N-bromo-succinimide, Pd/C refers to a palladium on carbon
catalyst, PPA refers. to l-propanephosphomc acid cyclic anhydride, DPPA refers to

'dlphenylphosphoryl azids, BOP refecs 10 benzotriazol-1-yloxy-

tris(dimethylamino)phosphonium hexafluorophosphate, HF refers to hydrofluoric acid,
TEA refers to triethylamine, TFA refers to trifluoroacetic acid, PCC refers to pyridinium
chlorochromate.

Compounds of this invention are prepared by treating, in any order a compound

of the structure:
) R

' P
N

RS- o}

lL/ / 1t

X A \ COzR

| av)

wherein A1 X, R and Rj are as defined above, and RY'is RS wherem any basic mtrogen
is protected with a reagent:

(i) to remove an amino protecting group from RS and, if necessary,
(ii) 10 remove a carboxy protecting group from CO3R.

This Sheet Has Been Repl

Hllll’l .



20 Gener al corrpounds M i1 eng og I ncl ud&.
(R'S) - 2345tetrahydro4rrethy| &2 [[]2-( blperldlnyl)ethyl]
met hyl am no] car bonyl ] - 1H 1, 4- b@lyodi azepi ne- 2- aqXmI)c aci d;

(R9)23.4 Sl el SPRHHLoro050n Tl Wik sl BheRSt Kl A1 et

(R S)-8- [[[4WM|MMMchnzykdrmn§m®mryom@q GQzH@mNsz 3, 4,

g-ci ) t et r ahydr q-a?- 229 unértiae Bidupt Wich-aké tapafielitieRtha ¢PRITA3n dnAdet |

. 2,3 4-tetr aﬁxpaéolfm%&wamqm FER¥PrIc 4F B ARIne, methylaning of ﬂ&ﬁwmnyfaxo- _

4- (2- phenyl eig'bdriﬂmyﬂgﬁbu f; then 2.0 6§ @OSHI For thsaeed R6“-B2 jsdl-amidino-Ar-CON(CHz)
4-py e

(RO s ST A R IS £ iG>
(R (S) 7- [ [ 4- (pRpenidinyt,S-ypiperidiny HAN-mebyptopytanting, 4-(Lp@Ridypigedidinghpdr o- 3- oxo -

(1 B Gh Pt 7 b6 iry DR AABRY L FiereRF b nbn 36dckive basic

nitrogen of the amidine, piperidine or amino group is protected by an ammo proteclmg
gomp. . |

"+ TI2 4§ a catboxylic acid-group then L1-is NHg, for instance R6"-L2 is 2-(4-
piperidinylethylcarboxlic acid, wherein the basic nitrogen of the piperidinyl group is
protected. -
The compounds of formula (XI) are benzodiazepines and benzazepines, and are
prepared by general methods known in the art such as those disclosed in WO 93/00095
(PCT/US/92/05463) and WO 94714776 (PCT/US93/12436) which are incorporated -
herein by reference. Compounds of formula (XII) generally contain two basic centers of
which one i3 protected, and are likewise known to the art. Ses WO94/14776.

Coupling reagents as used herein denote reagents which roay be used to form
peptide bonds. Typical coupling methods employ carbodiimides, activated anhydrides
and esters, and acyl halides. Reagents such as EDC, DCC, DPPA, PPA, BOP reagent,
HOBt, N-hydroxysuccinimide and oxalyl chloride are typical.

Coupling methods to form peptide bonds are generally well known to the art. The
methods of peptide synthesis generally set forth by Bodansky et al., THE PRACTICE OF
PEPTIDE SYNTHESIS, Springer-Verlag, Berlin, 1984, All ef al. in J. Med. Chem., 29, 984
(1986) and J. Med. Chem., 30, 2291 (1987) are generally illustrative of the technique and
are incorporated herein by reference. -

Solution synthesis for the formation of amide or peptide bom:ls is accomplished
using conventional methods used to form amide bonds. Typically, the amine or aniline is
coupled via its free amino group to an appropriate carboxylic acis substrate using a
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ol latldil, diiil olUSLHULLL Jedb-WUL WILL i LIV alllilie UL d ollilaUly DLVIGLILU dilliine,
optionally in the presence of a base, are also suitable. For example, a protected Boc-
( RS) - 7- [ [ (1, Zmindtadi® b @by-dhusdino bé?x%ib' 22 isidelatedTh R kY ROESolvert, §uc41 a§ tetrah
V30K, eyl stabibeariesiokuran (rbn, e Brisdhes B At 350 - b
1-yl) car bonyijorgh@ing, BMAR opdiiitloddmine] with isdbutybelilbrofdrmhte to form the "activated
(RS- 2.3, 4, SRR Wil S slossavenuly rescted with s Fee aming of p gocond protected. ) o,
] 10 net fApismdcid pr aklideny| | - 1H 2- benzazep| ne- 4-acetic acid; .

(R S)-2-butyl -2, 3qfe ?%On fﬂﬂ ﬁ@lggdr@%?mb[si ﬁéihé)@féaﬁh yrﬂthéﬂc)ﬁagmentare o

et hyl ] met hyl am no] ca azepl ne-4-acetic ac

2- benzyl - 2, 3suitably pro (kﬂQWBkQ)ﬂIFﬁF[[ 'PB‘%’@?WWWWS) a'@t‘i*ﬁ?]‘}s%%yl ari'no. "
] carbonyl |- Greene, BibPECIRIZOEGIPSIN é@HEms?I%Y John Wiley and Sons, New York,

B B e BB GO AR b it B oL Sl e REE |
é R 3)2 7- [[[4a(1amnmmdmtgnwp)fmempb]gnmgemmmpmfmmpmtesum@m ahy
ro- 2-

R S)-2, 3,4, 5W§§H%r DA ﬁgy%%&%ﬁ? %’?‘ﬁ@n myt"fg%eh ‘fe] rret hy
| ani no] 20 ch@am@nﬁyﬂ] &b@r@' ﬁzagéwwbly@l@wmed guiy group (é.g.,drm -
4, 5-t et r ahydipgnz31 bﬁ@,wmmngy Yﬂ& hﬁe%rmsrmmne flereahiogirhig- ib:rm& hydraﬂymo]

b | 2-b
OB oy et e sl S1own smay b e Ear pspigerion. of the dmidazalyl £roup and s o o)

et hyl ] nin grptp furrmteatdnmﬁthd gienidind groupz dpsuitabld-sabstitited sarbobenZfl
et byl ar ol %B’%k;z%?z%qé@p%@# A B X0 o Bl e Blap By kb 1
(RS) - 2- [ 2- (4Snitable obistitwgioh of thelcpripbenzylaxytastbenzy) grasecting @roups[is prhq andfrper i d
inyl)ethyl] para substitution with chloro, bromo, nitro or methy!, and is used to modify the reactivity

of the protective group. Except for the Boc group, the protective groups for the amino

taoiety are, most conveniently, those which are not removed by tuild acid treatment.

These protective groups are removed by such methods as catalytic hydrogenation, sodium

in liquid ammonia or HF treatment, as known in the art.

Acid addition salts of the peptides are prepared in a standard manner in a suitable
solvent from the parent compound and an excess of an acid, such as hydrochloric,
hydrobromic, sulfuric, phosphorm, acetic, maleic, succinic or methanesulfomc The
acetate salt form is especially uséful. Most of the compounds form inner salts or. .
Zwitterions which may be acceptable. Cationic salts are prepared by treating the parent
compound with an excess of an alkaline reagent, such as a hydroxide, carbonate or
alkoxide, containing the appropriate cation; or with an appropriate organic amine.

Cations such as Li+, Na+, K+, Ca++, Mg++ and NHg4+ are specific examples of cations
present in pharmaceutically acceptable salts.
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met hyl anm no] parebtea} lafimindsteationn Pawdeds maybeeennstitutediby; addition of a snitable dilueht

RS) - 7-[[ [ 4- 3-
o) (21 b OPORBEAERARRAL) AL HERPRID O Al Skl © o
(RS) - 2-[ 2- (cpbn n@ﬁyw@nwyaquegussoium Exanples 06 switabledilnentsiaze normal protands ny |
)ethyl ] salfiid/sBRAivh) s'ﬁndaai Sﬁ'ﬂeiuﬁb‘é’i&%@bf‘&uﬂcrw%dlﬁn%ﬁhﬁmomum acetate

E]il g% h§| ) - 1|—|§’"’1“8‘3"P ! Q"é’i‘tfg 'é’é%%? iﬁcar o8 FL@%JA%anpargtgt%HlaaH}ﬁgmmuom 8utm( 2-phe

- 6- also be used for oral administration or contained in a metered dose inhaler or nebulizer

oy - Ly el b, o day bt SRGRBSb b ptacly Ml @ Bl iSudtatpnon!

(-)-7-[(4, 4" geinyin, ;herﬂmxwweuulpsg.@mnglypmmeaeglysok manmmlmtanshlondeophenw e
thyl)-1H 1, 434dium mtrat?e”ZOd' azepi ne-2-acetic acid;

Alternately, these peptides may be encapsulated, tableted or prepared ina
emulsion or syrup for oral administration. Pharmaceutically acceptable solid or hqmd
carriers may be added to enhance or stabilize the composition, or-to facilitate preparation

- of the composition. . Solid carriers include starch lactose, calcium sulfate dihydra:te, terra-_ s
alba, maghesium stearate or stearic acid, talc, pectin, acacia, -agar or gelatm L:quxd
carriers include syrup, peanat oil, olive oil, saline and water. The carrier may also
mclude a sustained release matetial such as glyceryl monostearate or glyceryl distearate,
alone or with a wax. The amount of solid carrier varies but, préferably, will be betwsen
about 20 mg to about 1 g per dosage unit. The pharmaceutical preparations are made
following the conventional techniques of pharmacy involving milling, mixing,

~ granulating, and compressing, when necessary, for tablet forms; or milling, mixing and
filling for hard gelatin capsule forms. When a liquid cartier is used, the preparation will
be in the form of a syrup, elixir, emulsion or an agueous or non-aqueous suspension.

~ Such 2 liquid formulation may be administered directly p.o. or filled imo a soft gelaun
capsule,

For rectal administration, the peptides of this invention may also be combined
with excipients such as cocoa butter, glycenn. gelatin or polyethylene glycols and molded -
into a suppository.

The compounds of ttus invention may be used in vitro to inhibit the aggregauon
of platelets in blood and blood products, e.g., for storage, or for ex vivo manipulations
such as in diagnostic or research use. ,

‘This invention also provides a method of inhibiting platelet aggregation and clot
formation in a mammal, especially a human, which comprises the intenal administration

“This Sheet Has Been Repl

] lllllH A Illl
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5 (RS)-7- ?Fr(ogmzpr aB'r"&sb’é‘?s of; q;(per-aggregabﬂxty, such as dxssemmated mtravascular
1-yl ) ] car bongdagulation @E:); saptiatmin; surgicabarinteptiousshosks posi-aperative and post-

2L S s DGR S Pt it i Ao,

benzodi azepi alnumacapman@a, gu'pmbom thrombocytopemc purpura (TTF), snake venom and
(Hs)l Z [(13 4 mghm Edadlée) ark el P ﬁfﬁmsﬂdnsﬁe@o Such tiegfrienly Thicre éompoinds afs 0x0- 1 -
(R S)-7-[(4, also Eéﬁvﬁiz elge} E,seeft.ﬁ fg‘rC ae&junct?hemﬁy follovnng%ﬁgJOpﬂa]sty In addition, the :
1-yl)carbo HYbéphﬂcﬁoﬂhﬁ mﬁmhmwseﬂus&ﬁﬂ lay & n@thod forlthie prevention of metastatic

(R 254 5 CORIBRBIHEDE Bhan o cpampentot e g ctra infeion, ity

met hyl ani no] mmymaﬁenauaatmenw@%?ﬂ iscasg; aad Ye‘éi%migf“' ent of
(9)-2,3,4,5% QY% aomg);ﬁc{g[-[Z (4- pi per| di nyl ) et hyl ]

ey [‘?]4‘:2“ B0 i o BAF ko 6 e s

??{ é;_'- g 3, 4, enmaﬁ ﬁﬂﬂi@p&tﬂﬂq@ gaford ; For mstance, the c0mpounds of this invention

S oo, 1 20may B a&mw (Siof v H%Qfe@é@iag %‘{ﬁfooiiyéénﬁﬁrﬂ%}i&ls A met hyl -
(R S)-7- [[[4thtmbmnmmmmm;d WhﬂﬂwemmmbWS'MM% tet rahy

r -
?RO S)2 )2 glhfbl@ al'fdc])é{ a@kg)%fh?g g)ﬁgn 7%W%Hiar I din ro
pyl ] | rret hyl m mﬂ&ﬂ&rlbmﬂ'l}ﬂqw eﬂhprwa%lz/ M ® ‘é%B&reg g‘ﬂé‘p
(R S)-2,3, 4, §ddh%£t fT@u Iakrhﬁtdsﬁfﬁumlto iyt platles| ]
met hyl am no] carb 1 1 odl az
(RS-25 4 8Earesat Q?”?f n 3%8&? E%E"r"%“g‘%lf" Bgﬁ“f’ coupinng e,
peptide is admunstcred at a dose between about 0.2 to about 50 mg/kg in a manner
consistent with the condition of the patient. For acute therapy, parenteral administration
is preferred, For persistent states of hyperaggregability, an intravenous infusion of the
peptide in 5% dextrose in water ot normal saline is most effective, although an
intramuscular bolus injection may be sufficient.
For chronic, but noncritical, states of platelet aggregability, oral administration of
a capsule or tablet. or a bolus intramuscalar injection is suitable. The peptide is
administered one to four times daily at a level of about 0.4 to about 50 mg/kg t0 achieve a
total daily dose of about 0.4 to about 200 mg/kg/day. '
This invention further provides a method for inhibiting the reocclusion or
restenosis of an artery or vein following fibrinolytic therapy, which comprises internal
administration of a peptide of formula (I) and a fibrinolytic agent. It has been found that
administration of an pepudc in fibrinolytic therapy either prevents reocclus1on completely
or prolongs the time to reocclusion.
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ot yl i o] cPAYAY] g, o agiany, eof, which rtan plasminggen stivator sy, soch

(S)-2,3,4,5- tuw@ wich We,pp@h;he@tlﬁa}l}» mo g@,ogu{\ﬂugh pae oppyore amino acids
pi peridinyl)ef 'hb&ﬁi&@éhadélét@d 6%&99&%‘:&& ok th Whithtoae oe tose epfunerichabdahiins

(RS- 2,3, 4, conveesnphieor o pEplesS RN aS By Bhmbids HRKAE B otbR ) oo

met hyl am nO] Cplasioing e}nébﬂvdtox-‘lwhhmlmﬂbm binding-ddmmireof another glasminogen activator or

(523,45 tgﬁm%ﬁ{n& AR o AR b 1R o bl i one

met hyI am nojc epi ne-Z-acet|

-7 - (R S) - @& ment, ghycogylation/stes havaalmmafmﬂh @Itﬂ qmm[a DlaSTNASAPHV O,
are varjants of tPA in which the primary amino acid sequence has been altered in.the
growth factor domain §0 as to increase the serum half-life of the plasminogen activator.
tPA Growth factor variants are disclosed, e.g., by Robinson et al., EP-A 0 297 589 and
Browne et al., EP-A 0 240 334. Other variants include hybrid proteins, such as those
-disclosed in EP 0 028 489, EP 0 155 387 and EP 0 297 882,all of which are mcorporated
‘erein by reference; Amsu*eplase is a preferred hybrid protein for us¢ in this invention. .
Fibnnolyuc agents may be isolated from natural sources, but are commonly produced by
traditional methods of genetic engmeenng

. Useful fonnulauons of tPA, SK, UK and pUK are disclosed, for example, in EP-A
0211 562, EB-A 0092 182 and U.S. Patént 4,568,543, all of which are incorporated
herein by reference. Typically the fibrinolytic agent may be formulated in an aqueous,
buffered, isotonic solution, such a3 sodium or ammonium acetate or adipate bufferad at
pH 3.5t0 5.5. Additional excipients such as polyvinyl pymolidone, gelatin, hydroxy
cellulose, agacisa, polyethylene, glycol, mannitol and sodium chloride may also be added.
Such a composition can be lyophilized.

The pharmaceutical coraposition may be formulated with both the compound of
formula (T) and fibrinolytic in the same container, but formulation in different containers
is preferred. When both'agents are provided in solution form they can be contained in an
infusion/injection system for simultancous administration or in a tandem arrangement..

Indications for such therapy include myocardial infarction, deep vein thrombosis,
pulmonary embolism, stroke and other infarct-related disorders. The peptide is -
administered just prior to, at the same time as, or just after pareniteral administration of
tPA or other fibrinolytic agent. It may prove desirable to continue reatment with the
peptide for a period of time well after reperfusion has been established to maximally
inhibit post-therapy reocclusion. The effective dose of tPA, SK, UK or pUK may be
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LallOn Ol' omar LQllaliol, HiUlvidual DOULY, Ydes, Viald UL Lhilcl VUIALLICLY CdA-ll 11a¥ally ali
yl ] et hyl ] net hyffaauvm]rrmnmﬂm inhititor for-pacansarali admmmozn acdasrabesoibgye, and an
(RS)-7-[(4, 4" ofp d&ﬁve%io‘ﬁh SFPY, lu‘:&h Iﬁtc?a &Yﬂraﬁm‘im.?@&tﬁh' gg3- 0X0-
1H 1,4- Dbenzod azepl ne acet at e | um ﬂllg - bi gaperl di n-
1-yl ) carbonyl P e@“he@a@@eﬁp%%%w ylot 9’5 ﬂnr harraceutical agents in
i 4I ;)enz gdl alz l@éyafm Gor&iférs oe the stBk cénthinds, 4ptibriadiye yophilized plugs, and containers

yl) car bony

benzodi azepi ngfszﬂlété(&s‘? t%’%‘{’%mﬁ%’g ﬁ %ﬁgﬁﬁégﬁﬁ?ﬁ% tl}erﬁ%uwgﬂr wherein
Rlerr] is H orecﬁflmtutiuﬂ dm!lmeb@pmm piug;n two chatmibets afia a:sgb@cmmmt;%r. waich can

particularly {m? Qmw .
The meaning © shqn @glﬁf&la ang‘eone occurrence i s |n ep ndentg%f |ts

meani ng, or apw meay o prckaged separaielyeaginiyo cantaingts, of Wephilized fog
unl ess speci fbﬁﬂdﬁaﬂﬂg%ﬂ&dh%sﬁ%?@&n‘mﬁ‘ére‘ n the corrpounds of this™

i nvention may have_onée or nore (ﬁrs nI e %lem fied h| S

i nventi on i ncl udes ViEEbOthAgETE AEBRM fesi zed -
?Ed g esol ;/ed ﬁmtm ; ltc)ﬁlﬁydtetﬁicﬂ‘ﬂiknﬂm:md mmmisaamn omtrmmdedsmmemmve
e S configu ir oup is
attached arg *58 #J@ﬂp a ﬁ‘aﬁﬁé@ﬁé@ﬁ%ﬁg‘%ﬁ’%&@& G‘iommn U%red !On
the peptide a:tduszdxehag:hnkednn series cvia tabing, to b fibripolytic agensén' anmu@uﬁwmbagaf
Lo Vent | Oling bl Sy e, 4 P ﬂﬂ?ﬁﬂe‘%ﬂgﬁﬁﬁ?ﬁ{at ug@e@a@(wﬂw on; of

| UPAC-1 UB Joi nt mm SS em cal described in Eur.
J. Biochem 18®pep ggxb}torfouowed YOEdes¥r ein is neant to

i ncl ude optional |l ymelb gm oﬂh@)tbm mﬂa&@mxsmvsmmmessadbyt yl,

| sobutyl and Ehe. awhty tOCITSlJbl ll()iﬁdmg 3H §ﬁ§cll'-j 9’07586 aLim%wn RGD-fibrinogen

: antagonist, to the GPIIbITIa receptor; their ability to inhibit platelet aggregation, in vitro,
and their ability to inhibit thrombus formation in vive.

fRGD- PIIb- indin
Inhibition of RGD-mediated GPITb-ITta bmdmg was demonstrated by assessing
the ability of compounds to inhibit the binding of 3H-SK&F 107260, a known RGD-
fibrinogen antagonist, to the GPIbIIIa receptor accordmg to the procedure, disclosed in
WO 93/00095 (PCI‘/US/92!05463

Inhibition of Platelet Aggregation - -
: Inhibition of platelet aggregation was demonstrated following the procedure
disclosed in WO 93/00095 (PCT/US/92/05463).
The compounds of this invention generally inhibit the aggregation of human
platelets stirulated with ADP with IC50 of less than 0.1 uM. The compounds of
Examples 7, 22, 23 and 26 have IC50 of between 0.2 and 11 uM, and the compound of
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pentyl, n-pe O, Yivo, - cEpe "-‘o hexyl and the sinple allphatlc
i somers t hereof. Q[nali\m] mhibyﬁoxmfdhﬁilﬂiu%]fatﬂaﬁbnWMomﬂﬂﬂeﬂbylmrdiﬂgﬂ& that no

al kyl group S en

Cerr]al kenyls'g@mg%?)'ﬁ%?%éﬁ h@%egﬁéﬁléﬁﬁéiéplogh% R@%&E{O ﬁ“&‘ﬁ%’zﬁ% 9933 gr oup
of 3 to 6 carisoerdingternks methods désoribedinbdikes el d’mﬂm;lam&ns,dﬂl 629:(198G). a
car bon-carbon doubl e bond. ([err]al kenyl includes 1-propene, 2-propene,

1- but ene, 2-butene |sobutene .and the several isoneric_pentenes and
hexenes. Both cis Hcxampies whishEollowsgre intended 42 in no way limitghe seope of $his as

applied her euﬂveﬂﬁaﬁrm hd@a wan@&&whow% nﬁké@ﬂél ugerth@e&ﬁ Mds%ﬁhﬁs i tuted

by one to three noie ticul
d err] al koxy, B¥RERRY- remqpoa{lw%\yﬁ[(ﬁ)%eaﬁ)}/apparsm and avaﬂlu?le talthesqy F,-
ca, Br or |I. skllledintm;ambst ituent on a CJerr]al kyl or (Jerr]al kenyl, such

as X, may be on any carbon atomwhich results in a stable structure, and is

avai |l abl e by conventional synthetic techni ques.
-8 - ' Exaggg ES

In the Examples, all temperatures are in degre¢s Centigrade. Mass spectra were .-
performed using fast atom bombardment (FAB) or electro-spray (ES) ionization.- Mélti:ig
points were taken on a Thomas-Hoover capillary melting point apparatus and are
uncorrected. , -

NMR were recorded at 250 MHz using & Bruker AM 250 spectrometer, unless
otherwise indicated. Chemical shifis are reported in ppm (6) downfield from
tetramethylsilane. Multiplicities for NMR spectra are indicated as: s=singlet, d=doublet,
t=triplet, g=quartet, m=muitiplel, dd=doublet of doublets, dt=doublet of triplets etc. and
br indicates a broad signal. T indicates the NMR coupling constant in Hertz.

Celite® is filter aid composed of acid washed diatomaceous silica, and is a
registered trademark of Mansville Corp., Denver, Colorado. Florisil® is an activatad
magnesinm silicate chromatographic support and is a tegistered trademark of Floridon
Co., Pittsburgh, PennsyI{'ania_ Analtech silica gel GF and EM silica gel thin layer plates
were used for thin layer chromatography. Both flash and gravity chromatography were
carried out on Merck 60 (230-400 mesh) silica gel., ODS refers to an octadecylsilyl _
derivatized silica gel chromatographic support. AN/W-TFA indicates an isocratic eluant
system of the indicated percentage of acetonitrile in water with 0.1% TFA. Sp Apex-
ODS indicates an octadecylsilane derivatized silica gel support, having a nominal particle |
size of 51, made by Jones Chromatography, Littleton, Colorado. YMC ODS-AQ® is an
ODS chromatographic support and is a registered tradernark of YMC Co. Ltd., Kyoto,
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Het, or heterd "0
menber ed nnnocycllc rlng or a nine or ten- nenbered bicyclic ring :

contai ni ng_ong NewHlfirycarbony m?qweaamug{g? Qenbiilng he droup of

ni trogen, oxygen are s avai | abl e by

convent i onal chem‘gﬁql‘l%%?mﬂ%‘hyﬂ 4rByR “ﬁ@i‘@r(&gd"e@m&nénbenzof ur an,
5  benzi m dafieHlsromethane (B350an1.) Wansiidd 22 0P€ dmd teatedrwith mﬂamtﬁ didafislsiatene,

mor phol i ne, P roI relid

tetrahydr opyr( 6Bl fm&?}sg\dgﬁ.eth?hﬁgg%ﬁgrme # l) 'ﬂﬁe <oV Wﬁgr"ﬁlﬁ%“ for24 . _
i soqui ng: i ne,h, dilated stithachloxofdrment weshed it 5% Bmdlmﬂlcmﬂate nﬂi‘her:] mgamcfphase Qny
accessi bl e cqghi aesd{% , such as chosen from

on the %tdﬁ?fl'aﬁd‘cﬂ{ceﬁt}?aség\%? e by (k:lwgm cal synthesis and-is stable

is within the scope of this 10 invention. d err]cycl oal kyl -

refers to gn mg:u(@,ﬁaﬂdw,(ﬁmhy[gm.ﬁ% t(qcp(lgéﬁdgn )egiagm;ﬁfettgree to ]
seven, carbon ato cont a S ed..car hon-carbon
bonds. Typi rchI O@ﬂoﬁfgﬁ'r%]y B’é¢ R@#f%a%“%“@@gg‘ %Fr;g mwpl‘ﬁﬁ @b
cycl Opﬁgt yl, m&)ahmnledrtgb"c adjustectp QEDS ewithl 3N bydrbchidericeavid (Gmil) ctyaatadlwm yl .
An I nat | on -
Ay cort nat lnily Hiud @Sﬁé‘ﬁéﬁn 0 B Broatn oot AT ARE s SRR o0
synt hesi s andhfoygh allliﬂ ﬂlﬂéhﬁfdmwﬁmmmhéﬁ%tﬂﬁﬂwm mﬂ@ﬁﬂ*“ﬂd and:
t-Bu refers %&éﬁ&%@ﬁgﬁéﬁ@ﬁﬂ%o lﬁahgal Boc refers to the

t - but yl oxycar bonyl radi cal moc refers to the
fl uor enyl net hoxycarbonyl radical, Ph refers to the phenyl radi cal ,- -

Cbz refers t@) tNWérefrebutorlyoarhorylpd wethyddi(MetbenBdkycabeny)-4o t he 20

0- br onobenzy dical, CI'Z refers to the
"0- chl orobenzﬁ%@hg%#ﬁ &di cal Bzl refers to the benzyl radical,
4-MBzl refers to tﬁhmmtummfh!}dcdl@mmmf&rhpmhpnﬂ@)r(éﬂeg; $8 mmol) ancb net hyl , Et

refers to et iyl ifideRhALL BS R b iftbliylriBidich PIOBLELY Wl dilod dBRCTRRCT S

u

to 1-

treated with N-(benzyloxycarbonyl)succinimide (4.4 g, 18 mmol). The mixture was
stirred at RT for 15 h, concentrated, and the residue was chromatographed (silica gel,
80% ethyl acetate:hexane) to give the title compound (5.2 g, 77%).

d) N-methyl-2-[N-(benzyloxycarbonyl)-4-piperidinyljethanamine

A solution of the corapound of Preparation 1(¢) (2.2 g, 5.8 mmol) in
dichloromethane (15 mL) was treated with TFA (5 mL) and stirred for2.5h. The -
mixture was diluted with chloroform, washed with 10% sodinm hydroxide and the
organic phase was washed, dried and concentrated. The residue was reated with toluene
and concentrated to give the title compound. |
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di cycl ohexyl cdlﬁiﬂ]@ Bigd23 mbbolpin anhpdrous maﬂh)(ldrthniomaurfﬁ@mla)m.s adgedr i di ne,

DI EA refers tgqifid 56%%@ gygge ! k. m,ﬂ@ Eofe Eﬁﬁ&éﬁw tt% f1dY 45 min gogled

(di net hyl am nopro ers It oxybenzotria

THF refers 'and cwem%%vw yellgw comtallingrselid, To agplution mﬁohﬁm ahsolutps
refers to Nbemm(eom)aw@wasaamsom&&d@ﬁﬁme 928g B3 hiraelh, me@saaﬁ on

tal yst, PPArefers to 1: anephos C I.C dr|
Caa Y5t b o7 g o e 8 e AR g oLl e
benzotri azol - o gﬂvexy;otorlbss(mhhdeﬂmslresidum (between ether and water and the '
hexaf | uor opho
triethyl ampneia'%kglayal:w @%@aﬁ% lﬁggaégfc%ﬂﬁ% 5&6{'@?’& sh?d with
pyri di ni um chbgneand M(@Odlum su.lfa.te) Concetisxtiom gave aothiteisplid whickrwasshurziedin -
prepared Dy t BeGldt acdeiteBR¥ard (300 mId ahi@ ERENAT give the Be ddMfponhl £7 ¢! 85%).

mp 110-112°C; 151 NMR (400 MHz, CDClI3) 87 35 (m lH) 6.4 (dd, 1H), 6.3 (dd, 1H),

29(&, 38).

b),2-ﬂuoro-4-(methylamino)-[N-(benzylcxycarbonyl)] benzamidine

To a suspension of ammonjum chioride (3.8 g, 72 ramol) in anhydrous toluene
(40 mL) at 0°C was added a solution of mmethyialummum in toluene (2. 0 M, 72 mrol)
dropwise over 5 min. The solution was stirred at RT -for 45 min. The compound of
Preparation 2(a) (3.6 g, 24 mmol) was added in one portion and the resulting solution was
heated at 80°C for 22 h, cooled and poured onto a slurry of silica gel (120 g) and
chloroform (350 mi). This slurry was stirted for 45 min, filtered and the filter cake was
washed with methanol (700 mL). The filtrate was concentrated to a yellow solid which
was dissolved in a mixture of THF and water. To this solution at 0°C, 5SM sodium
hydroxide (14 ml., 75 mmol) was added, followed by dropwise addition of benzyl
chlqrofonnat’e (4.1 g, 24 mmol) over S min. The cold solution was stirred for 30 min and
concentrated. The resulting aqueous suspension was extracted with dichloromethane and
then with ethyl acetate. The organic layers were combined, dried (sodium sulfate) and
concentrated to give a yellow solid which was purified by chmmatograi:hy (silica gel, 2%
methanol:dichloromethane) to give the title compound as'a white powder (2.6 g, 34%).
mp 128-30°C. 1H NMR (400 MHz, CDCI3) § 8.2 (t, 1H), 7. 5-7 25 (m, SH), 6.4 (dd,
IH), 6.25 (dd, 1H), 5.2 (s, 2H), 4.6 (b, 1H), 2.8 (d, 3H).
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[err] Toh atixiure ¢f 2nitjo-1,2,3 ﬂemwdapremqqm@ln@naél -3¢ hé mmeldireTHENd
Rlerr] is R e(1§ Wﬁseidﬂe@m bRIAEmBn:QERE in THF (9'(FmP 98 ﬁﬁﬁcﬁ)’dr ‘?s.fter
reagent to renbve an am no root.ectin fro rr , If
necessary;  additioniwas completeashe CWFWW%M%QS? Fﬁ'@fugfrfe{fg]k

and (i 1 doblddab RTE aRda b@dn%idriﬁc&fa@‘mbﬂbﬂ ent6 alld soldtmaopH 2. The.

Il1lustrative o err h di nyl
group is prot@g{bggwbéa ted 10 Fe ﬁﬁgyfgiycooﬁeﬁt@wr@gﬁ?mg}% £ Y
trifl uoroacetiuldngpwhite 86lid was filtered ired drivtinvaces wfyiéld thatide ¢campound €1.62 g,

gggggﬁhgyofr?@é)r&%;&?i %1ﬁwgm.prrpound of the formula (XI) with a .

[err] 15 wherein Alerr} and Rlerr] - are as defined for formula (1),
Wi th any reacy)NEiHielycaithyi7onRs-1.2,3.4-tetrahydro-isoquinoline
A solution of the compound of Preparauon 3(a) (1.0 g, 5.6 mmol), di-te rt-butyl

dicarbonate (1.8 g, 8.4 mmol) and 4-(dimethylamino)pyridine (342 mg, 2.8 mmol) in
dichloromethane (50 mL) was adjustéd to pH 8.0 by the addition of triethylamine. After
4 h, the resulting Solition.was coficentrated: and the Tesidue was taken up into ethyl
acetate. The solution was extracted with 5% citric acid; brine, and dried:(magnesium ...
sulfate). The organic phase was diluted with hexane, filtered and the filtrate was dried in
vacuo 1o give the title. compound (141 g, 93%). MS(ES) m/e 279 [M+HI+.

¢} N2-(tert-butoxycarbonyl)-7-amino-1,2,3,4-tetrahydro-isoquinoline

A mixmre of the compound of Preparation 3(b) (1.41 g, 5.1 mmol) and Pd/BaSQO4
(100 mg)in methanol (25 mL) was shaken with hydrogen (45 psi) for 1.5 h. The mixture
was filtered and the filtrate concentrated to yield the title compound (1.23 g,90% overall).
MS(ES) m/e 249 (M+HJ+,

Preparation 4
ion of N~(tegi- 1)-2-(4-piperidinvDeth

Using the procedure of Preparation 1(a)-(b), except substituting 2-(4-
pyridyl)ethanamine for N-methyl-2-(4-pyridyl)ethanamine gave the title compound.

Preparation 3 -

= ntyDbenz R
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ot oct e, ASPEIaS Gl yich e ashed ssuentally i cod IN bydroclorc s, |
oot er v ] H Baerad bihe. ‘e tngaii hase wasciriad ghrahal Rt fonpentiill 3,88y b e
met hxl; : o compound (%i.oﬁegr 100%ichslal ity Yyelloweoil, wiidh wakdscd witipat foltherh ar e
capabl e of r h : ¢ r
thgn L[err] ﬁ%ﬁyagg%'i g{w&g&%ﬂr’gﬁbs 78111067152@ h%ﬁ%#:ﬁ%@f, ‘T%g? hyT ai 'n%bg%s ’
or the nitro3dy 23 (5 JeV oddz, )y 1.3GARS(m, BH). i nstance Rlerr]-L[err] is
4-am di no- Ar-NHR , 2-(4- © piperidinyl) (N nethyl)ethyl am ne,
4- (4-piperidinyl)piperidine, 4-(2-am noethyl)- pi peri di ne,
3- (4-pi peri dPMyti R?p‘}'l%Whyl )ami ne, 4-(4-pyridyl)piperazine,
(13 5T oy BV SO GRG0 1 50 )
basi c i tr ogERRREoR & S FIDR sseiout LR TGy RS emied oty AMe H R el by
25  an ani nrragtiontveastdoolpdgnd diitered through a glass fritf and|the filirateswhi-foncentrased. L[ er r |
1S a carboxyd ' ~ ] . is . T

o1 por i di myl ) SHE L vl Bifoved i ke 4l fasiidRp D Socimfniodtee. The organc

ni trogen of pitfse was driey(MgSOal. aoncenwatediand abrometngirnhed (ilinacgsl. digxane) to give
ghg corrpoun—dmgﬁil'eE@i&xﬁv&tﬂl..«ms).%@g%)l@g Bé@!éi‘léé’sﬁﬂﬁi -riesNMKi(mn‘camgimfg-'de -a(rje

r epar r s kno r .as_tho i.scl ose

"1 WO 93/ 00088 %, 958 2@%7@&93%@4@3&%% %my-fﬂﬁ@g(@@#@ﬁﬁﬁé% :
whi ch are i n4my; IR{GCEY 3020, 293028501498, 14510 1 200001 QIS DOMNHY) fm/e 20211 a
(X11) generatthﬁgm aln two basic centers of

The.compound of Preparation 6(a) (2.0 g, 8.3 mmol) was dissolved in
dichloromethane (25 mL), treated with, triethylamine (0.86 g, 8.6 mmol) and stirred at
0°C. The resilting mixture was treated with triflic anhydride (2.5 g, 8.9 mmol), stirred
for 30 min at 0°C and slowly added to a solution of methylamine in dichloromethane at
0°C. The mixture was stirred and allowed to warm to RT for 1 h. The mixture was

concentrated and the residue was flash chromatographed (silica gel, 5-20%
methanol:chloroform) to give the title compound (2.8 g). MS(ES) m/e 257 [(M+H]*, .
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-10- \Wbiutanobde mE., $0 o beg.): sl added. Mfmwbsdimdﬂmh-ouangmmmne wee,

for 'nStanceg uredmw%%ééﬂ?b@mL ), and- meées rrBXeRE WA stif?
e o el Vb gALes o by ehan Llraton.guash %E‘m o lrevest Téﬁ%“'
coupling met
esters, and amy) malsomaangmagemneagsoahmmd hI A NA/S sitich elﬁﬁhng -
reagent, HOBt roxysuccl ni m an o ori de.are

Coupl i ng met Rtogng. l\b?#lcﬁﬂﬁ}ip S'h% lge ? R“é%ﬁcht%yﬁtﬂég%‘f

The meuhdetsraciunp €067 ge82%nt hesi s gener aIIy set forth by Bodansky et
al ., THE PRACTI CE CF PEPTI DE SYNTHESI S, Spri-nger-Verl ag,. Berlin,

1984, Ali et al. in Chem, 29, 984 10 1986) and J. Med. Chem,
30, 2291 (19@7}-%@NW%3-&M@-DH¢MWQ§W@ME @&Nni que and are

:c ncor por at e]g her g'mmﬁétmé%?ﬁ{ ound ofPreparauon 7@9'(4”75 g”ZGSMHioh)eNLS for the ..
Used t o for rPaRGHaCeIBGe g 20 oDy Al bEheRd beroxidq PR 1o in EEASERE
via its freendjive hgatedpt ﬁeﬂuﬂnM&pﬂém tha infixture waxfiltered &‘medﬁ)ve tHesiceinimide, ng
Ca ot b RABESHRAL Sl 485y 58 i Vo 68 b
such as 1- hy gurifigationz The covde benzyibmBimida olitaimed abovs was disdobved o dpyFHEIGR .- ... .
(DVAP) . Ot hemi§eidiidtid NatRFO£82.50'8, S(PMPRI) Wik £idedCThy/ MbAkke was stirred briskly, -
and phenethylamine (3.8 mL, 30 mmol) was added. The color of the solution darkened
slightly to a deeper yellow. Within several min, the raixmure had become very cloudy.
After 4 h, the reaction was concentrated and the residue was partitioned between H20 (50
mL) and Et20 (100 mL). Separation of the phases, extraction with Et20, drying
(MgSO04), and concentration gave a ycllow oil. Chromatography (silica gel, 20%
EtOAc/hexane) gave the title compound (2.86 g, 40%) as a yellow oil.

[

¢) t-butyl 4-nitro-3-[N-(l-butyloxycarbonyl)-N-(2-phenyl-ethyDaminomethyl]benzoate

Di-t-butyl dicarbonate (2.10 g, 9.62 mmol) was added all at once to a solution of
the compound of Preparation 7(b) (2.86 g, 8.02 mmol) in CHCI3 (30 mL) atroom
temperature. The reaction was stirred at room temperature for 2.5 b, then at reflux for 0.5
h. Concentration and chromatography (silica gel, 15% EtOAc/hexane) gave the title
compound (3 70g)asa yellow oil.

d) t-butyl 4-amino-3-[ N-{t-butyloxycarbonyl)-N-(2-phenyl-ethylaminomethyl]benzoate

A mixture of the compound of Preparation 7(¢c) (2.66 g, 5.83 mmol), 10% Pd/C
(0.62 g, 0.58 mmol Pd), and EtOAc (60 mL) was shaken under H2 (50 psi), After 3 h,
the mixture was filtered to remove the catalyst, and the filtrate was concentrated to
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esters, anhydri ded Bixtyeiof thenompeund of Preparationn A(d) 4183 g44.64 mmol) dimebyly -
protected acicdtylene d1caﬂ§d?@ldt§(lel4 150,38 hﬁﬁﬂuema MaaHt(g 8inly wis heéaedfto esflvyxm ne

o ar o 0% dnglf GG R hoRleBeons QongrGPbisR Llnde) . e BIGRGT Vs Qe
Cbz- ami di no thanelvw mbu&hromamgm@h}e(kﬂucam hhﬁmmhexme) gaveta yedlowipilkh <SThis
met hyl ene cwl]\seeuﬁdhoaﬁhhﬂﬁw&ﬁ%ﬁm 'ng@g)fa et :(Irﬂaﬁlﬁ f?wfcsntz? o2t (?q MASE,

such as N net h%/ | sobut yl
chl or of or mat® WX@Q%EWW at ed anhydri de", which i s
subsequent |y reacr&(&e‘!!u%ﬁ&ﬂmfzé@ﬁaﬁg‘%@d%oﬁe@ 4181y, 9Rd 26% pda0i o -

S dechai no. AR b A0 PALRG O3 FGisAbcae Too Ik °”$‘s';a=?{sﬂ‘pﬁ§%€w&aﬁasf4énom |

in the art. &ba.bhgthmmﬁltex\eet@rmmtmm stC Coneshtiation of the filrste gave a

PROTECTI VE

©1981. For e@%ﬁsw Wi@é@@ggg&%@% @%ﬁ%’%@%‘zﬂé&f or
protection diﬂmmpouad]amtolmlmmﬂtm@m94%ben of a piperidinyl) or amidino
group. The Boc group.is generally preferred for protection of an

am no group. A hyl . _ethyl, t-Bu, cHex nz subst ted benzyl
(b1 val Syt il Mgthob (RS artasy <o npronieob ey efabydsg - i iy o

used for thebeazmﬁmpmg.m gj‘gnehﬁdcar boxyl group. A benzyl group or swtably

substituted rou nmet h
2, 4- di net ho ben 8(}%1 g g%ettotamg?lé}/og 0%%% Bd fg{pgaxgpop he
hydr oxyl P, (21 e, Baﬁynmglr)m 26k @evld art@f’Cpmdcmgcvm T bagf reslnnng light

L e CO AR Kyt o

may - be al so rggd%w digiolvedand reconcentrated from tolilene to remove residual TF.
resultant light yellow oil was dissolved in anhydrous MeOH (18.5 mL), and the so_luuon
was cooled to 0°C under argon. Freshly prepared NaOMe/MeOH (1.0M; 18.5 mL, 18.5
mmol) was added dropwise over 5 min. The ice bath was removed, the yellow solution
was allowed to warm to room temperafire over 10 min, and was heated to reflux under
argon. Afier 1.5 h, the reaction was cooled in ice and quenched with glacial acetic acid
(2.1 mL, 37 mmol). The mixture was concentrated and the residue was partitioned’
between EtQOAc (50 mL) and H20 (50 mL). The layers were separated and the aqueous
layer was extracted exhaustively with EtOAc (in 50 mL portions) until all solids had
dissolved. The combined organic layers were dried (MgS04) and concentrated unul
crystallization was initiated. The resulting mixture was cooled thoroughly in ice. Suctton
filtration afforded the title compound as colorless crystals (1.0 g, 71%). The mother

liquors were concentrated and the residue was chromatographed (silica gel, 10%
MeOH/CHCl3-trace acatic acid) to afford additional crude material. Recrystallization
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hydr oxyl group or 'Ehﬁmﬂwd@fpwmml@(&(ﬂﬁsﬁMueﬂémldel)WW%W&thl oxy
or benzyl SOCPS atseﬁxlmm ¥ 8i#D nd ﬁe%némaﬂdémwemeﬁméd toldHme88 Thé h

chl oro, brono, ,itr, i S to nodify the
reactivity ofy‘tlﬁ fyﬁﬁtw*ﬁﬁpgﬁﬁm@g&éﬁﬁjtm’ Q:H'?ﬁd group, yt he
protective gr@ensyldxicatbbfylfdmineiniRo-aiethyl)aqilingWb34. T Mgy 015 rembl) Ywasaidse THY ch

- emoved by su"iﬁ%gm%ﬂ&m@h@@%@rﬁﬁ wpPRGaRar PR DRI 75 0 o

ammoni a or HrmmoBavasmided dropwise. Themesnitingrorangishayallow mixture was warmbé tdhrodm
f I
or remova %mb@ﬁnﬁecﬁhg?f! e%c‘ﬁﬂn g&%hg&w%wm&ﬁ )Cg}gf‘by

in the art. For exanple,. ester may

0
basi ¢ hydr ol y%’i"?“eﬂ@wr?'éﬁmy H’Sﬁiﬁg@écalﬁ%ﬁ&@fﬂz D HoneRrRHAR, FEIO
sodi um pot asemﬂéq zsmmgwsqdmem), and reﬁa.l%ﬁiré @Dmfmky@ﬁicnowc“ as

aqueous al coh enz er I's typica genati-on
over a palla msﬁVFFW@W@EBY%‘X‘FMCW‘“QO‘EM““W? ¢yellow
but yl oxycar boﬁy(ugmug,'yosm)_,a t-butyl ester, is typically renoved by acid
treatment, such as by trifluor oacetlc acid or hydrochloric acid,
optionally diluted with a solvent, such as 15 rret héﬁsne chloride. and/or

di oxane. The h)e(RzﬁH[&{W:-é:!ﬂlﬂO@ﬂmqnejhyi)planana]da&b @dphenyleﬂlyl)*l 3;4 5~
tetrahydro-3-oxo-2H-1 4-benzod1a.zepme-2-aceuc acid

_ A solution of the compound of Preparauon 7(g) (87.0 mg, 0.1373 mmol) in 1:1
EtOAc:MeOH (4.6 mL) containing 10%. PA/C (29,2 mg, 0:0275 mmol) and TFA (0.011
raL, 0.137 mmol) was stirred briskly under Hg. After 1 h, the mixmure was filtered to
remove the catalyst, and the filter pad was washed thoroughly with EtOAc and
EtQAc/MeOH. Concentration of the solution provided a yellow, oily solid (83.0 mg).
This was dissofved in MeOH (4.6 mL), and 1.0N NaOH (0.41 mL, 0.41 mmol) was
added. The light yellow solution was stimred at room temperature overnight, cooled to
0°C, and acidified with TFA (0.106 L, 1.373 mmol), The solution was concentrated to
dryness to provide an orangish-yellow oil. This material was purified by preparative
HPLC (PRP-1®, gradient, A:5% CH3CN/H20-0.1% TFA) for 5 min, increased to
B:23% CH3CN/H20-0.1% TFA, A for 5 min, A to B during 24 min). The fractions
containing the pure product were combined and concentrated until precipitation occured.
The solid was dissolved by addition of a minimum of CH3CN, and the solution was
lyophillized to give the title compound as a faintly yellow powder (50%).
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by hydr ogenat a)rbutylS-brampad-tnettiylivenzedtel yst . A trifl uo'r oacefyl group is
typically renoved ] L. VS) c an
al kali et al hydrOxngxﬁaig%@#@%}’e%ﬁd&h@gf&%*ﬁpﬁﬁﬁ%ﬁ)hfgggﬁcﬁﬁ r#&ﬁ&%]

met hod for proveedfinig to & suspersion of 3-bragendahethylpengoid agith(35%; 1075§gﬂ©§p isto
carry the grOiﬁamtl Y1h ehi8Ehe mumm%wes ﬁxéﬁdlms'stafeawo-w@fbraﬁy be 20
reduced W th atipum catal yst t eéh d ({]?%IS to
"rempve" the momrb& éﬁnﬂgﬂsgp wash sequentl Y%‘PH’“@H&? fodigm s of

]E he C?Hpou ndsmamom@l@ﬁd ﬂﬂed (soami é\ﬂfh@d)d mmﬂﬁmre wasfiltered toughabpad cfailicant
romthe parep o) n an suc

hydr ochl ori c, ehfd‘l(ag%f rcpa f‘Yﬂsﬁ%‘F"’ﬁﬂg@ rlalg‘eq‘g gs cﬁgqeg}rﬁted g‘h%fg?rﬁl C

or 25 et hatseside conpeundNB& g, $9%)ae mﬂwwﬂdmm&thf 088l ts or

zwitterions which may be acceptable. Cationic salts are prepared by
treating the garent conpound with an excess of an al kal i ne reagent,
such as a hydbidhuid 3-ramgcirthremgmethybbenzeate cont ai ni ng t he

Li +, Na+, K+ es 0 catlons

er r are ,Speci exa
present in ph@'Pﬂ’&E‘e’G’t"i"’Eg"'l(&§@' pggoxn;e (612g, 5 mme
i nvention pr owmaeaaqmmmmﬁm)bﬂs mﬁmesmnunnﬂﬁd&rdrh thenmxmwasaccoled and -

carpyor. AR shfuk3huedyi'onlliaRel THE WM ARkl ARTSRLMAGY 1 (1 .

manuf act ur e opurification. %éf@é%ﬁﬂ5em&mmxwa) conpositions of the
compounds of fornmula (1) prepared as 3 5 her ei nbef ore described nay be -
formul ated as soI utions. or:-l.yophtlized paowders for - . parenteral

admi ni st rat i o .ouslddrempdiliZephenyistaylaminelmetiylbbenzosten of a suitable
di | uent or Worﬂa&aﬁ@aﬁwhﬁﬁbh B(b) W8 issslved fedr¥ietHer (29 L), lafid Use.

The liquid f Or tﬂyf ena)@ mﬁ 15 mmol) was added. The addition was slightly exothermic,
and the reaction became cloudy. The reaction was stirred at RT overnight, then was
diluted with,ether (75 mL) and was washed sequentially with 5% sodium bicarbonate and
brine (25 mL). Drying (MgSQ4), concentration, and silica gel chromatography (33%
ethyl acetate/hexane) gave the title compound (1.26 g, 65%) asa pale yellow oil. TL.C Rf
0.42 (30:70 ethyl acetatechexane). -

appr opri at e CatlonAiﬂknﬁééﬂhé‘BoﬁBWﬂ 3: Mhﬂl%g‘gmﬁ%%lqﬂs such as

d) t-buryl 3-bromo-4-[[[N-(2-phenylethyl)-N-t-butoxycarbonyl]amino)methyl]benzoate

Di-t-butyl dicarbonate (845 mg, 3.88 mmol) was added all at once to a solution of.
the compound of Preparation 8(c) (1.26 g, 3.23 mmol) in chloroform (16 mL) at RT. The
reaction was stirred at RT for 1.5 b, then at reflux for 0.5 h. Concentration and
chromatography (silica gel, 10% ethyl acetate/hexane) gave the title compound (1.57 &,
99%) as a colorless oil which solidified in vacuo. TLC Rf 0.49 (10:90 cthyl

acetaterhexane). e
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-12 - huayeasbanyDlarsipolmethyliphgnpbdsbusenoatel on. Exanpl es of suitable
diluents are norhalp inS@hRM0 the comptmﬁ@bfﬁ%gﬁ@{ibﬁ BRY (1.34 2Nl9s ehopdlh, @enibthpise i n
wat er or buffered sog[ﬁlm or Smmn]é‘um a&,et @ﬁ %@M | 012. Sugh !
formul ation i dacanate(p4s mg. ¢ 40mmol payadipm T acstale GY/A0E, O lAmmal, Wsen nay
al so Bel used ioéylpﬁé?lm‘ qaﬁ.uﬁ,ro?m oD digariediyeing (0.76 e} 846 chralely, and _zllrgalt er
or nebulizer . £0fad N ion. esi . cipients
such as pol vaFﬁ;?'BW? Q‘fl ‘B@ﬁ%’fas Eeoxygendhe.d&gﬁ%,gﬁﬁfﬁ}g&%@ﬁoﬁa@fp@é%@{%k,
pol yet hyl ene tfigpowss heated at tefiiix usdatiarganc Afteriéds the reaction wasagoled; gidimeree.
Al ternately, mf . o3k d,. I in a.
enul si on or s;E/’rup l{(;) o‘?%&@agnﬁ nllng‘?)r’g‘?l on.yéﬁfatrﬁdn%ct:&elﬁﬁ#@ f/’ctg%'ge '%ﬁg

solid or Iiquitmalpwereadded.cTke minfuisevasdaexysenated Hipegh three svagnatipn/areop purge - -
conposi tion, eyclés) e Gdsibbates aPiefiR bAddr@fzon overnight (1618 hy.OTEORRétiowasSol | d

ol ba, magnesi ECEREPGAgd e SRR pS wgsaived i etier puf wihed Tl yaret iiLheig,
gel ati n. Li quiDdying (MgSOa), concentration, antbclapmarngraphgisiticogdl, 1596 ethgl oi | ,* sal i ne
and water. The.almbehe Bén 0% Sihyl acetate/hexane) gave the crude title compound as a yellow
. oil. The resiiue was rechromatographed (silica gel, 25% ethy] acetate/hexane)to yield the
title compound (1.36 g, 88%) as a light yéllow oil. This material-was-used without
separation of the isomeric reaction products.

i’) 'méthyl B—thethoxycarbonyl#- [5-(t—butoxycérbonyl)-2—[[[N-(Z_-phenylet.hyl)-N-t—
butoxycarbonyl]aminolmethyl]-phenyljbutanoate

The compound of Preparation 8(e) (1.18 g, 2.08 mmol) was dissolved in
anhydrous methanol (21 mL), and palladium (II) hydroxide on carbon (0.21 g) was
added. The resulting mixture was shaken at RT under H2 (47 psi) for 2 h, then was
filtered through Celite®. The filtrate was concentrated and resubmitted to the same
reaction conditions. After another 5.5 h, the mixture was filtered as before, and the
filtrate was concentrated to afford the title compound (1.13 g, 95%) as a colorless oil.

g) methyl (R,S)-7-carboxy-2,3,4,5-tetrahydro-3-0x0-2-(2-phenylethyl)-1H-2-
benzazepine-4-acetate B

TFA (11 mL) was added all at once to a cloudy solution of the compound of
Preparation 8(f) (1.30 g, 2.28 mmol) in dry CH2CI (11 mL) at 0°C under argon. The
resulting light yellow solution was warmed to RT, stirred for 2 h, and concentrated. The
tesidue was concentrated once from 1,2-dichloroethane (0 remove residual TFA and give
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warm 1o RT over 5 min and heated to reﬂux un argon After3 h, the reaction was
I ncl ude a sustai n d rel as gd%cer nonost earat e or
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Corriar s usegﬂ"{'ﬁbé*‘aé'@péﬁéﬁ‘%ﬁ 1 mitiho RGeSl 0 BEacell B0 kaye il e
elixir, enul spempwdeas azygllew fears; Caysallization ftprs methanel containing a Ii ch a

i quid for nul ghloRifofRyaNRane g Bcbrﬁf:ﬁfmsﬂs 29, '6!’%9 a@an Bff-whilel Bfld, 'rﬁﬁ Q@a-soft

I d
Componds of PREC THGERT 049 0590 meusaleGRlIm - with oxei pients such

as cocoa butter, glycerin, gelatin or polyethylene gl ycol s and nol ded 25 .

into a suppos
used in vitro e ag

e ot] eyt .51 74174 IN: e o GBI oty oPuepi byt
bl ood gr oduct tsarben)@]-zﬁﬂ@i-tembydrgé OWZKthlmWIMmeMacemm ;such
as in diagnostic m}n I on
al so prowgdes a _ | HEIJI ?} eq*g?géngg?Pglar?Pglrz%aﬁgém?‘&d 8{" '
formation in ramm&iﬂﬁhﬂy WW@Q&%W%&MI
admini strati Oﬂ':mdue was eénc%n&mm fifldrg ftoluend B! LY to)reDve Rsidiar HRAFLEHISd, Y

acceptabl e ca ude acute
myocar di al ﬁachﬁ% m@hﬂﬁﬁﬁﬁiﬁﬂgﬁ%?we? H}mﬁlﬁ (6‘9¥nﬂ) ;th‘
enbol i sm d| sadded idrapvdseiowes th2 mimws sohitionsofide(iethyisrhino)-Q-T| A) st roke and
other infarctyg | nay. this
I nvention ar e ﬁ&g&ég& 52 ?&faﬁ?dﬁg rég\r}g ,??%fmﬂbgi %@0@2&8&)%%@!' gsor
veinin a m 158 mrgoh sydry CH2CR {30 si)at OYC unfar grgas. Jhe gesultingsrellows of
hyper - aggr egaRiitrineywasSwiithedto RTSHARABY R 0.5 h, diluted with ethyl acetate, and washed

with 5% sodium bicarbonate. Drying (sodium sulfate), concentration, and

chromatography (silica gel, 10% ethyl acetate/toluene) gave the title compound (174.8

g, §7%) as a faintly yellow oil. TLC Rf 0.45 (9:1 toluene:ethyl acetate). '

i) methyl (R,S)-7-{[[4~(aminoiminomethyl)phenyllmethylamino]-carbonyi}-2,3,4,5-
tetrahydro-3-0x0-2-(2-phenylethyl)-1H-2-benzazepine-4-acetate

10% Palladium on carbon (58 mg, 0.054 mmol) was added carefully to a solution
of the compound of Preparation 8(h) (174.8 mg, 0.27 mmol) and TFA (0.021 mL, 0.27
rumol} in ethyl acetate/methanol (1:1, 9 mL), and the mixture was stirred briskly under
hydrogen (balloon pressure). After 1.5 h, the mixture was filtered through Celite®, and .
the filier pad was washed thoroughly with ethyl acetate and methanol. Concentration
gave the title compound.
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i ntravascul ar ccfm&h él%eno aschtamraged tlcé?‘ﬁldue sur sggredxpwaﬁ{/g%e[t?xg%egnock
post - oper at i vBik), cooled to 0°C, and acidified with TFA (0 21 mL, 2,7 mmol). The faintly yellow

REPLACENMENT Skhilon was co centraI[ed and the residue was unﬁed b y Feversed-phas -pha bltﬁE!gl 00d

post - partumtraurra car nmona ass s |ncorrp
t ransf usi on, hﬂ*ﬁﬁ@e&%’-‘“ﬁ# ephilizatignp) |

snake vgwmaﬁdecmumdqunmgemqu&dlﬁﬁsprﬁdae reSponSI ve to such

treatment. These corrpounds are al so believed to be useful for adjunct
t herapy foll ow ng angi opl asty. 5 addi tion, the conpounds of this
i nvention rrayThefulbuﬁng Exmplemﬁmmm thermariner opﬁmu!ang twrphatmacologicaitytaetiveat i ¢ -

condi tions @p@ ungal or bacterial infection,
i nducing i m’runosl?J rruﬁ?&ﬁl on, ﬂ'{smoggﬁg ; ?'éﬂ |°E:1kl e cell disease, and the

prevention or treatnment of diseases in which bone resorptionis a
factor, such as osteoporosis. hﬁmﬂlcorrpounds of this invention
may al so be favorably adm nistered with other 10 - agents which |nh| bi t

pl at el et aggregat i on. For i nst ance, t he corrpounds of this | nvent [ on
may be adnm ni Biepire dR
Agiiidl -

: 22: B: :8;: n@ﬁ&#ﬁhﬁ%&ﬁ% = S G écept or”

i nhi bi t or s/ ant agoni sts and ticl opi di ne. Exanpl es of such agents.
2) methyl (R,8)-8-[[[2-[N-{benzyloxycarbonyl)-4-piperidinyljethyijmethylamina]
carbonyl]-2,3,4,5-tetrahydro-4-methyl-3-0x0-1H-1,4-benzodiazepine-2-acetate

Methyl (R,S)-8-carboxy-2,3,4,5-tetrahydro-4-methyl-3-0xo-1H-14-
benzodiazepine-2-acetate (2.0 mmol) dissolved in DMF (30 mL) was treated with EDC
(2.2 mmol), 1-HOBT (285 mg, 2.1 mmol) and adjusted to pH 7 with tristhylamine. The
mixture was treated with N-methyl-2-[N-(benzyloxycarbonyl)-4-piperidinyljethanamine
(2.4 mruol),, stirred at RT for 48 b, concentrated and the residue was purified by flash
chromatography to yield the title compound. I NMR (DMSO-dg) 3 6.5-7.5 (m, 7H),
2.6-4.1 (m, 24H), 0.9-1.8 (m, 7H); MS(ES) m/e 551 [M+H]*, [IM+HCO3"]- 595.

ne .synt- het 2 ase TR

b) methyl (R,5)-2,3,4,5-tetrahydro-4-methyl-3-0x0-8-[[[2-(4-piperidinyl)ettiyl]
methylamine] carbonyl]-1H-1,4-benzodiazepine-2-acetate |

A solution of the compound of Example 1(2) (0.06 mmol) in methanol (25 mL) -
containing 1.0M hydrogen chloride in ether (0.6 mL) was treated with 10% palladium -
hydroxide and the mixture was shaken in a hydrogen atmosphere (40 psi) for 1 h. The
mixture was filtered and concentrated to yield the title compound. MS(ES) m/e 417
M+,
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are aspirin, vk £PPlRA 15,07 C‘CPB?)P‘E}SS?EQIW‘“HEFA (021 mlyde/ HHH: d'g‘elsé’l‘%’@%‘ﬁsst er ed
ei ther orall y.:oncermatedrmdrthd ﬂe;ldumwtabpunﬁed ynteyersed-phaze flast chromatographip (CHigt

hggr egat .egtnraé“mcrﬁ ﬁer W @@%‘%ﬁé oHte Mt el ol © ©
cont ai ni ng t ¥ M| s Wﬁl@i\@@dﬁb@ 8d- &16@& BH), ot 06(519131'1)052' to
about 50 my/ kg Himfanfs d, LHD, 50009 xﬁt 3‘8’-3695 i gg%txﬂ%ﬂi

For por si <t ér@zgﬁaée%%@%mﬁ 38?‘3@3@1 | i GBS B e

peptide in 5%4fkxtrose in water or normal saline is nost effective,
al t hough an , intramuscul ar-bolus injection may be sufficient.
For chronic, but noncritical, states of platelet aggregability, oral
adm ni stration of a capsul e or taBkample@r a bol us intranuscul ar
injection is suitable. The conmpound is 25 admnistered one to four timnes
daily at a level of about 0.4 to about 50 ng/k to achieve a - total
dai |y dose offrepesation®fRSa-23:4.1 ety drgrAiisapantyl-3-0x0-8-f[2-(4- Thi s invention
further provi i ) ' G AVRIRR - 1 MG A e % g
restenosi s of.an artery or vein toliow ng or- DT ---'.erapy ,-V\,hlch
conprises internal admini stration of a corrpound ‘6f formuld (1) and a
fibrinolytic axgettyl (R,8)-8aarioxg2, 3,41%&&@&6%@6@-3*%&1&%&ﬁnbsmfzodlmepme- -
conmpound in f hFhOl ytic therapy either prevents reoccl usion :

0

conpl etely or prolongs the time to reoccl usion. When used in

t he cont ext of thlwdmmpmwhmmmmbuszdnmmmmgé}MFl@wmf.enua?c for
to nmean any u t E c

directly or AR, r)g |h¥ﬁemét§ﬁb“§ Qﬁﬁﬂd{xﬁbﬁeﬂ{ 1340 5)6g % ?%@ggm nogen

activators afépadwf o A\{ %Q‘Bhﬂ‘ BMF (lem%,p).v@s.aﬂé@dﬂmawasgéaﬂpc%@me
pl asmi nogen gskativit Thesdliedn \Was stirfd a@@am@lse mﬁ@h&bwahmswawr The WiRigré1ase

(LK) pro- ur Qe RRRSdPwh eeny! SGERES Shd 82 Sofubiedt otganic 1aydis Wert wadhied wih ' V2t ©"
water, dried (sodium snifate) and concentrated to give a yellow-brown oil. The oil was
purified by chromatography over silica gel to yield t-butyl 4-(isopentylamino)methyl-3-
nitrobenzoate. _ .

A solution of the t-butyl 4-(isopentylamino)methyl-3-nitrobenzoate (5.3 mmol),
ttiethylamine (2.1 g, 21 mmol) and di-t-butyl dicarbonate (3.44 g, 15.8 mmol) in THF (50
L) was stirred 24 h. The mixture was concentrated and the residue dissolved in ethyl
acetate (200 mL). The solution was extracted with water, dried (sodium siilfare) and
concentrated to give a yellow oil which was purified by chromatography over silica gel to
yield t-butyl 4-[N-(i-butoxycarbonyl)-N-(isopentylyamino-methyl]-3-nitrobenzoate.

A solution of t-butyl 4-[N-(t-butoxycarbonyl)-N-(isopentyl)amino-methyl]-3-
nittobenzoate (2.27 mmol) in ethanol (100 mL) containing 10% palladium on carbon (0.5
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(tPA) and mi‘F%tXFEe“‘S%“’WP%? y g’t h%%?l) a%p%aﬁedraétr%ﬂu& fo %}saddl onalnl gc tTh at or

activity, s umbtture was cooled, filtered, concentrated-and the residual yellow oil was

o ore am SARNK a%'%'*ea"‘y%ﬂ‘“a?%ﬁgﬁ%ﬁ?@?@% Ohtanyes SRR 8 o in

whi ch one orisapsraylsamingmeth a2 bardimsthoxy-1.4-digge-2rhuanylamingl-baRsodited or
altered such as ysgletd (§fltltm lfIE,zaﬁ-m-Qt-&ttb@cﬂfboﬂﬂ?-N-(mem Iandnonmerbyil-3-

I e e R r&ﬁw@k@%ﬁ%ﬁﬁ
g?lafglrjlr :3 ; rlO%lPdfbarbme(O.S 2 wamhydmgmagﬂ;(ﬁp&) attRDBnAfien 4B, thawpwe?nnw\?;] :a (r: ﬁd
the pri mslryrltgér%ﬁgarﬁltlg'4 g?%‘%@gﬁd&gﬁﬁg{vﬁ%ﬂ@%@ ?ﬂ,ﬂﬂ% tﬁ ;@ﬁ'mﬁ%?ovw h factor
domai n so a§hmmat¢mn!wwet silicz geldenyield ?WW#%Mf(t'bW@xXﬂaMVMen acti vator.
tPA Growth f Oﬁé?{wl)éﬁxh@-ﬂiﬁhﬁ -8-(gli chﬁﬁeﬁoxf-l%‘dmﬁd-mmfaﬁﬂﬁblﬁénmhm EP-A O

ﬁ%r f’ggpfgfe,lns '@@t& t toa s&utlon of3t utyl%ﬂf - (t-butoxyca nyl?—ﬁ ude
(wopcntyl)ammo-memyl]-s-[2-( 1 4-duuethoxy-l A-dioxo-2-butyl)amincjbenzoate (0.3
:mmol) ih CHzClz ¢ 10 mL).. Thé mixtars was ‘stitred fordh, andnondentraxed to yield 4-
[N~ (xsopantyl)mnmomethyl]—B—m-[Z-(1 4-duncthoxy-1 A-dioxo-2-butyl)}-N--
(meﬂnyl)ammo]-benzom acid. :

The benzoic acid was dissolved i in, methanol (20 mL) and treated with 25%
sodium methonde in methanol (0.2 mL, 0.87 mmol). The mixture was heatad to 50°C
for 2 h, cooled and treated with 1M hydrogen chloride in ether (2 mL), The mixwre was
concentrated to give the title compound

b) methyl (R,5)-2,3,4,5-tetrahydro-4-isopentyl-3-0xo-8-{[[2-(4-pyridylethyl]
methylamino]carbonyl]-1H- 1,4-benzodiazepine-2-acetate
The compound of Example 2(a) (2.0 mmol) dissolved in DMF (30 mL) was
 reated with EDC (2.2 mmol) and 1-HOBT (285 mg, 2.1 mmol). The mixture was treated
~with N-methyl-2-(4-pyridyl)ethanamine (2.4 mmol), stirred at RT for 48 h, concentrated
and the residue was purified by flash chromatography to yield the title cqmpound.

¢) meathyl (R,8)-2,3,4,5-tetrahydro-4-isopentyl-3-oxo-8-[[[2-(4-piperidinyl)ethyl]
methylaminojcarbonyl}-1H-1,4-benzodiazepine-2-acetate

' A solution of the compound of Example 2(b) (0.2 mmol) and 0.6N hydrochloric’
acid ‘(0.6 mL) in methanol (30 mL) was treated with platinum oxide (5 mg) and
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disclosed in EP 0 mmmenfomﬂem @.3d mmla)mwsgszed ig methanoh (8 @h)ar e
I ncor por at ed mmmﬁ il %ifé €0.80 A, 041 :ﬁmasmaassde@ 'Bxe%ﬁi‘u@h&ﬁgsﬁﬁéd' d

protein for use

ent 1 on.
i sol ated frondtkek 9 zef@meeesﬂs CBWEHW@CM@“%Mﬁ wilBYackfontrile
traditional n@tHRyoslkd GRORT, aad sdidifisd evith TOFA (21 mL, 2.7 mmol)s Ghelsolution was

formul ations of tPA SK. LUK RUK_ar | | - A

0 211 592, EFORCHERES g o Wk Bﬁ?@"rﬁ’i‘%@’g&gﬂw oSt EiPBipRrogtabat Yo

i ncor por at ed.yield the tithe eompdund MSEESmole 45HMIdHT vy the fibrinol ytic agent

may be formulated in an aqueous, buffered, isotonic solution, such as-
sodi um or ammoni um acetate or adi pate buffered at © pH 3.5 1to0.5.5.

Addi tional excipients such:as polyvinyl Epgmnl&ﬁ: done, gel atin, hydroxy 20

cel l ul ose, acacia, polyet hyI ene, glycol, mannitol and sodium chI ori de may

al so be addeo

The phal’ nace ".“" oo _ i “I~': 5» £ : van ca n . ! .t st sl JCAL Y AT RLISLELY g2 ) J:i_' Sshd f
formula (1) B 4{5-tatri iaxoida(3-Blenyie ~d-benzodianeoifieDanétic dcid) |
different containers : i s pref erred When bot h agents are provr ded in

solution form.they can he.contained in an 25 infusion/i nf ection system for

si nul t aneous @ 1SR SHE-EH-BY-(benzploxyeubanybrminedoinormethyl)-3-
| ndi cati ons fﬁoraﬁ&aylgr@ggxgmrgewﬁme%iﬁﬁt by -3k LOD-pATRANE-TEL.

t hronbosi s, - e an ot-her |n%rct rel"at ed
di sorders. Th]e“‘@ﬁmip? ~aceta adm nistered just prior to, at the sane
time as, or just aféng Pagparationt3(is), exveprsubstituting tn@ﬂwb(R.S)—ﬂer

fi'brinol tlc ent oV | e 3
o conpound ¢ zp%%éiltﬁ vdrr-ﬁe%rér 2oty b LR e 15
est abl i shed tthe nmpmmldqu Preparation 84g)oand mummzmmmwhmm)-me
ef fective dos&sﬁ)ﬁ!‘ &&ﬁhrp kg and
the effective e ﬁﬁlﬁe l%%f Ee@%ﬁr ti)]ool}t 0. Qyﬁx% W g;? kg.
benzamidine, gave s ttle cor co pound H NMR MHz, 15 (¢, 1H), 4
(d, 2K0), 7.4-7.15 (m, 8H), 7.1 (d, 2H), 6.9 (dd, 1H); 6.75 (dd, 1H), 6.65 (s, l_H). 6.6 (d,
1H), 6.4 (d, 1H), 5.25 (d, 1H), 5.15 (s,.2H), 4.9 (g, 1H), 4.25 (d, 1H), 3.7 (s, 3H), 3.65 (m,
| 2H), 3.55 (d, 1H), 3.45 (5, 3H), 2.95 (dd, 1H), 2.7 (m, 2H), 2.6 (dd, 1H).

 b) R,S)-8-{{[4-(aminoiminomethyl)-3-fluorophenylimethyl-amino]carbonyl]-2.3.4.5-
tetrahydro-3-0x0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid
A solution of the compound of Exaruple 3(z) (0.06 mmol) in methanol (25 mL)
containing 1.0M hydrogen chloride in ether (0.6 mL) was treated with 10% palladium on
~ carbon (0.06 g) and the mixture was shaken in a hydrogen atmosphere (40 psi) for 1 h.
' 'The mixmure was filiered and concentrated o yield thé methyl ester of the title compound..
| The methyl ester (0.27 mmol) was dissolved in methanol (9 mL); and 1.0 N
* sodium hydroxide (0.81 mL, 0.81 mximl) was added. The solution was stirred at RT
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For conveni ent32%ﬁ1“ %’f tﬁs 3@0?9@& 1%2&%2*91%54% Wbm{’éﬁwecﬂasg%m

at the 35 saM+BI*. different times, a kit is prepared, conprising, in a
single container, such as a box, carton or other container,

i ndi vi dual bottles, bags, vials or other_containers each having an . -
effective amount of the inhibitor for paféﬂﬂﬂlédl adm ni stration, as

descri bed above, and an effectlve anount of tPA or other
fibrinolytic .o-nt 1 i
above.

separ at e cont getnshydrn ) e elathvil- dr]
and cont ai ners of sol ut i ons for reconst i tut ion. A varl at ion of this'

is to include the solution for 5 reconstitution and the |yophilized plug

in two chanberd) msthyd (RiShriEN(hutoxpearbonyl- L2, 3ebtetrahydro-Tsoquinaliayljamitiafini x
pri or 1o use. ofifoyRiacha srte@ﬁryggwgmaggczt Qﬁ%ﬁféﬂﬂﬁxtd—ﬁeﬁa& fre2-scetic

conpound may be cPaC aged sepa tai hers yop I zed
together as a
Methyl (R, S)-S-catboxy-l 2,4 S-tetrahydro-3-oxp-4-(2-phenylemyl)—SH*1 4-
-benzod;azepmeaz-acetate (2.0 mmol) dissolved in DMF (30 mL) Was treaved with EDC -
(2.2 imol) and 1-HOBT (285 mg, 2.1 mmol). The mixture was treatad.with N2-(tert-
butoxycarbonyl)-7-amino-1,2,3,4-tetrahydro-isoquinoline (2.4 mmol) , stirred at RT for
48 b, concentrated and the residue was purified by flash chromatography to yield the title
compound,

b) (R,S)-8-[{(1,2.3 4-ten-ahydro-7-1soqumohny1]mino]-carbonyl]-2,3 4,5-tetrahydr0-3-
o0x0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid

The compound of Example 4(a) (0.56 ramol) was dissolved in a mixture of
CH2Cl2 (25 mL) and TFA (5 mL). After 1 h, the mixture was concentrated to give the
methyl ester of the title compound. _

The methyl ester (0.27 mmol) was dissolved in methanol (9 L), and 1.0 N
sodium hydroxide (0.81 mL, 0.81 mmol) was added. The solution was stirred at RT
overnight, then was concentrated. The residue was dissolved in water/acetonitrile (3
mL), cooled to 0°C, and acidified with TFA (0.21 mL, 2.7 mmbol). The solution was
concentrated and the residue was purified by reversed-phase flash chromatography to
yield the title compound. Anal. [C20H30N404-0.6(C2HF3072)- L.5(H20)] caled:
C,60.55; H,5.64; N.9.31. found: C,60.45; H,5.80; N,9.28. |

Has Been Replaced -

\\l\\l\\ \ll\\\ H



pouder and pr tegiedlidihaRSI
are provided i'h sol.utLon ) )
i nfusion/inje 1ts3.a-hepzadizzeping ~—;!3:é'!5 or in a tandem
arrangenent . For exanpl e, the pI atel et aggregation inhibitor nay be

i i V. d

tubing, to tnd MO BByt (el R e a4 B EBgfo 3 oko That g
such a syst embenzqligzepine-2eamatateecei ve an initi al bol us-type injection or
THRET L gy 115 BIRGRS SR Pl T el
conpounds of tH%E%YWﬁYMH‘MmZQ@m&-WWE (1.2 mmod) andAh6N ibydrochlotio Beidi ¢
t he bi nd fi ek t, t
the GLHLP%Q‘?%'*?&'“ the??"'ﬁ'*mw% i ate?%?z‘) %%?Pbﬁ
vitro d (4ginsn @9

efile 20
| nhi bition of ¢efpowmdli ated GPI I b-111a binding Inh|b|t|on of
RGD- nmedi ated GPIIb-111a binding was denonstrated by assessing t he.

ability of conpounds to inhibit the binding of 3H SK& 107260, a" known RGD-
fi bri nogen antafgesyd (R.S)-G-{(h4" hipﬁpbﬂdm+hynmbmwﬂtfzdcmowwaeﬁtpﬂtlﬂa4,ﬁt ocedure

di sclosed in ?, QAQ%_@Q@.@_@‘qL‘PﬁAﬁ%&t | on | nhi bi ti on of

Pl at el et Aggregat pI at el et mgg e at | on was
denonstrated fol | oviif§ompauntofdxample 5(2) (2.0 mmol) dissolved in

| PEJT /b UtS/ ?ﬁ/ 054@ated wgm EDCf(Z % mmoij afd MI?B?I(?J@S flg, %,lllnﬁnb[ vmm al | y -

I nhi bi e a a uma at.el .ﬁDP T

| C50 of Iess %‘ﬁg &ﬁﬁﬁ %‘E??Béﬂﬁﬂa‘g ~bigipe Jme&immo i °f4§A
concentrated and the residue was purified by flash chromatogmphy tosyield-the title- -
compound

¢) methyl (R,S)-?-[(4,4‘-b1p1peridm 1-yl)carbonyl]-4-[2-(cyclohexy1)ethyl]—2,3,4 5-
tetrahydro-3-ox0- 1H-1,4-benzodiazepine-2-acatic acid
The compound of Example 5(b) (0.56 mmol) was dissolved in 4 mixture of
- CH2Cl (25 mL) and TFA (5 mL). Afier 1 b, the mixture was concentrated to give the
title compound. |

d} R,8)-7-[(4,4"-bipiperidin- 1-yl)carb0nyl]-4-[2—(cyclohﬂxyl)ethyuv2.3 4,5- wtrahydro-s-

" oxo-IH-14-benzodiazepine-2-acetic acid
The compound of Example 5(c) (0.3 mmol) was suspended in acetone (2 mL) and

. treated lithinm hydroxide hydrate (25 mg) in water (2 mL). The mixturs was stirrad
" overnight, treated with methanol and additional lithinm hydroxide hydrate (5.5 mg) was
added in two portions over 9 h. The mixture was concentrated and the aqueous residue-
was neutralized with hydrochlotic acid and concentrated. The residus was placed in the
refrigerator avernight and filtered. The filter cake was washed with cold water, acetone
and &ther to yield the title compound Anal. -[C30H44N404-2.5(C2HF302) 2(H20)]
caled: C,49.70; H,G.OZ; N,6.62. found: C,49.43; H,6.02; N,6.62.



Example 6

Examples 7, 22, 23 and 26 have |1 C50 of between 0.2 and 11 uM and the

conpound of
have | C50 of

of the conmpougd o
for 3 h (rather than

‘];:".Z_I.Ia]'n)r . = E‘_er ROE llvjjl CATVOR¥idwial PR{TARYGY

$r, S Y e

plor to addltlon of the agoni st:

In Vivo Inhibition of Platel et Aggregation
a) methyll(R,somﬂm(mmmxwmbmhyl)mmmywipmum1-ylacm‘baqrh]st rated

-16-
by recording
conmpounds i nt

in Al ken et al., RMetybBiS e o .
% iﬂ 1'( 0 1Y u%eé
bf;\fé %ﬂoﬁmo &F(ngg,zlmmt%and Juste%((BpH# 270, 614

i nhi bition of
S nmet hod di
(1994).

%gaf?étg% | ze’cfi%&?a%n%é@gcor Jgﬂ% rre?ﬁ‘géclh@dggcﬂ bted
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triethylamine, The mixture was treated with N-(t-butoxycatbonyl)-2-(4-

. piperidinylethanamine (2.4 mmol) , stirred at RT for 48 b, concentrated and the residue

was purified by flash chromatography to yield the t;tle compound,

- 'b) (R,S)-‘?—[[4-(2-ammoethy1)p:pendm— -yllcatbonyl}-2,3 4,5-muahydro-3-oxo—4-(2- :
'phenylethyl)— 1H-1 4-benzodiazepine~2-acetic acid

“The eompound of Example 6(4)(0.56 mmiol) was dissolvéd i m a mixmre of .

EnifeIRBIIsciAer e 3 5 | ncubat ed

Exanpl e 4 had -an: IC50 of about 715 “yM Pref erred cerrpoundsw-

ty

he

t he

CHzClz (25 mL) and TFA (5 mL). After 1 h, themmmwas cencentrated to give the >

methyl ester of the tirle compound,

The methyl ester (0.27 mmol) was dissolved in methanol @ mL), and 10N
sodmm hydroxide (0.81 mL, 0.81 mmol) was added. The solution was stired at RT
ovemight, then was concentrated. The residue was dissolved in water/acetonitrile (3

- mL), cooled to 0°C, and acidified with TFA (0.21 L, 2.7 mmol). The solution was

concentrated and the residue was purified by reversed-phase flash chromatography to

yield the title compound. MS(ES) m/e 479 [M+H])*, 477 [M+H]".

: Usmg the procedure of Exa:nple 4 except subsumting :

i methyl (R,S)-7-carboxy-2,3,4,5-tetrahydro-3-0x0-4-(2-phenylethyl)-1H-1,4-
benzodiazepine-2-acetate for methyl (R,S)-8-carboxy-2,3,4,5-tetratiydro-3-0x0-4-(2-
phenylethyl)- 1H-1,4-benzodiazepine-2-acetate, gave the title compound. Anal.
[C29H30N404-2(C2HF302)-0.75(H20)] caled: C, 53.55; H, 4.36; N, 7.57. found: C,
53.80; H, 4.56; N, 7.56.



Lxample o

The exanpl es which follow are |ntended to in no way limt the scope of .this

i nvention, b B Sid oo ,o,; 9 4k u U _ 3 %X}( l €, 1(0 ,”- t 1 &ounds
of this / 5 appar e

and avai | abl eax Benzo ) apetict doi :

EXAMPLES In the Exarrpl es, all terrperatures are in degrees
Centi grade, Mass spectra were 15 perforrred usi ng fast at om bonbar dnent
(FAB) or el ecdk oML (Bl z4tnberohenzoaks poi nts were taken on

a Thomas- Hoover C@Mehﬁrl—!—xﬁﬁ’obﬂeﬂﬁﬂ%lﬂsw pwamm wirhddedto pyridine (1.25L)

950 spect r o sumethyusl e diSSCTvetEy Bert gl haoe ot s ot el 2
][gi)orN }\/Ie?dsl gc Fmtd(y&)rhﬂkmaﬂxtaﬁﬂgfth@mﬁm temperatoret <BOCE ivrithran icevbathi ﬂlpmﬂpﬁ&
g=quartet, P *{ﬂﬁ’f‘%‘g}*@g“ﬁ’a‘g‘ﬁ’d @‘?‘B?&mﬁb@%ﬁy‘?&‘@@whﬂﬂﬁ’f“t o?d {Dr |£® ts etc. ,
and br stiringe Ehesnixmze veas stitrgw for 30 minrad s-hutssok (23 rlsk ves agded gropwise
constant in Hgeet 30 min at < 30°C; Thg nfﬁﬁhi:é Frak &uied fo?ﬁ h%@s&%ﬁﬁﬁ@:&hﬁfeﬂﬁ& a€btate

washed di atomaceous silica, * red t;ﬁ@errark
Mansvi | | e Corlfil; 28dn\wad WW&@“WF%WF%?’?“F ﬁﬂ ‘ﬁtFR'/ Preaquc phase ¥es; ym
silicate chr%ﬁéﬂnﬁ&amFvewmnwemouavlﬁchagmmﬂmwoadgmgmme tileor i don

Co., Pittsbur h stlica gel G- and EM-silica gel
thin layer pl ﬂé’gump&égg\ng?zﬁd?@ggfsﬁr thin [ayer chromat ography. Both flash

and gravity chromatography were - carried out on Mer ck 60 ( 230- 400
mesh) silica ehuyPPPrombhiethyl A-fiftobiirzagecy! si 1 Y|
A solution of the compound of Exaraple 8(a) (635 g, 2.68 mol) in carbon’

tetrachloride (6 L) was stirred and treated with N-bromosuccinimide (476.5 g, 2.68 mol).
The mixture was irradiated and heated to reflux with 3 flood lamps positioned below tt;e
solution level. Benzoyl peroxide (6 g) was added in four portions while the mixture was
heated to reflux and the last portion was added as reflux was reached after 2 h. The
mixture was irradiated at reflux for 12 h, cooled, allowed to stand several hours, filtered
and concentrated to a brown oil (870.7 2). The oil was taken up in hexane (3 L) and ether
(500 mL) (boiling), filtered and the filtrate was partly concentrated by boiling. The
resulting solution was allowed to stand overnight and the off-white crystalline solid
which formed was filtered, washed with hexane and dried to give the title compound
(396.6 g, 46.8%), mp 80-83°C; 1H NMR (250 MHz) § 4.5 (2H); TLC Ry 0.7 (silica gel,
1:9 ethyl acetate/hexane). The filtrate yielded a second crop on standing (73 g). mp 61-
65°C.

¢) t-butyl 3 (methylammo)methyl-4-mu'obenzoal:e

Aqueous 40% methylamine (623 mL) wa$ added to dnnethylforma.mxdc (251
stitred at -5°C in an acetone/ice bath. A solution of the compound of Example 8(b) (238 -
g, 0.753 mol) in ethy! acetate (600 mL) was added dropwise over 1 h while maintaining
the internal temperature between 0°C and -5°C. The clear yellow reaction mixture was



was added, the organic phase was separated and the aqueous phase was extractea with
derivatized shéxage. Thé c@hbxﬂembtgﬁmalehmwmwashemmmam donehsted o give

I socratic el ugnt of th ed, percentage of acetonitrile
in water wt ha’G “f%:c?ﬁ&ouéfgﬁﬂs 5&6@% % *i ndi cat es an oct adecyl si |l ane
derivatized silica gel support, having a nominal particle si ze of
5[err], made ?]]‘Rgﬁ,s 91553* ODS- AQ i s an
DS chromat ograp H@g{ aﬁgﬂjl%gplé (mhmﬁdatnﬁh@ncfnt{rﬁgggﬁnnﬁﬁbo Co, Ltd.
Kyot o, JapanA mmnon[oéchor@oanq)@ﬂ g’ﬁ’@i‘ﬂlé 8(c3 (Q.7 ehmobiin pehyl agstate dle)

hromat 0gr aphiGs SHRROIN RARA'WAHI-butyl dBOHLR/(180.8 20808 HoIWhith Wab haded
Co., Reno, Nevada
-17- in poruons A vigorous reaction occurred with rapid mﬁ\gl%qxb\ﬁhxfh ceased after the
Prepa ; ati (()n ofmﬁbiLaddition lof the] diarbmmamy I'Theresvtibn mikiureiwas sigreddonar dddithamah’d ne
5 a) N(ter hagia
A sof i on of PR HRA R BSR4l RS G R o o
- phase was concentrated to give a light yellow oil which was dissoved in hexane and
cooled irt a Dry Ice/acetonc bath to initiate crystallization. The mixture was stored in the
refrigerator, filtered and dried to give the title compound (129 g, 47%) which was used in
the next step. mp 56-58°C. IH NMR (CDCI;) 8 8.05 (2H, s), 7.95 (14, 8), 4.8 (2H, d), 2.9
(2H, s), 1.6 (9H, s), 1.5 (9H, 5); HPLC 1R 27 min (Zorbax RX C18, gradient, 4.6 X 150
mm, A methanol B.water-o 1% TFA 50—90% methanol during 40 min, UV detecuon at

;210 mn)

) t-butyl 4-amino-3-[N-(t-butoxycarbonyl)-(methylamino)methyl]benzoate
" A solution of the compound of Example 8(d) (129 g.0.352 mol) in ethyl -
acetate/methanol (1:1, 1.5 L) was treated with 10% Pd/C (40 g) moistened with ethyl
acetate under argon in a hydrogenation bottle. The bottle was purged with hydrogen and
shaken until the theoretical amount of hydrogen was absorbed. The mixture filtered
through Celite® and the filtrate containing the title compound was used in the next step.
f) t-butyl (E/Z)-3-[N-(t-butoxycarbony!)(methylarnino)methyl]-4-[2-(1,4-dimethoxy-1,4~
dioxo-2-butenyl)aminojbenzoate
A solution of the compound of Example 8(e)(118.3 g, 0.352 mol) in

methanol:ethyl acetate (1.5 L) was stitred at RT under argon and dimethyl
acetylenedicarboxylate (50 g, 0.352 mol) was added dropwise over 30 min and the
mixture was heated to reflux for 16 h. The mixture was cooled and dimethyl
acetylenedicarboxylate (6.0 mL, 0.0488 mol) was added in one portion. The reaction

. mixture was heated to reflux 2.5 h. The resulting solution contammg the title compound

 was cooled and used in the next step. -
This Sheet Has Been Replaced
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1,4-dioxobutyl)aminolbenzoate
di chl th 25 : ' P
i tertobutyl ai sarbSpaiglBEus bRt b Mty f‘ﬂaﬁﬁ@? B sehotlibbg) o s -
74 ol ). The aseteteemethana] (L6il)vers atided 410% Pd/C @0 gy maigtened\witlheteyll aselgfeor m .

d hed wit 9 ' ¥ T : | Gagh : dried and

concent rat ed 1oyack B0 TheGRUTdART bR TTRe AR FasWhaRh ikd hydtigen ! o0 A0
N- (t ert - but oxyRmEPsRbETR andheaed tg fIS"g.I.)(mgﬂ thefbeeratica) P&J@vh%emeen was absorbed, A
?glout ion OLL ; hoRa Wit ﬁ%ﬁrmaimt:hm_@m tgéﬂlu‘htegwasl&mmfa)tedm d¥hB diitle

was . c
aoid (6 ), (PHpeUSe (4 @&9[“%% ‘ﬁte’lﬁﬁf#%fx‘?u‘ei%@(%?*’émhnfiiﬁ{’ﬁ{'h-
hydrogen for 2 mL/dtinegradient;rdsmetianédl Bvatard).1% TFA, 50209 metahol avendd mindrV
filtrate was t&%{igﬁa%ﬁm}r&?% sodi um hydroxide (4 nmL) and .

€ Tl

concentrated to give | e conpound. C)
N-(tert-butoxycarbonyl)-N-nethyl -2-[ N-(benzyl oxycar bonyl ).-4- 20
pi peri di nyl ] etf)IRIYL4E2-(1,4-dimethoxy-1,4 didxebifyDamind] 3¢ (metiyRunifo)ale fAFcatd on
1(b) (4.4 g, 1 mmm)iéga(nd tryi et%ﬁnﬂgg (g(. ( t:]Lig n%m -
di met hyl f or mani de (A 8efaRPY offhe campp xugipls; $EHGff mol) in apethrne,
N- ( benéyl ox&%e(ﬁ@mﬂ))m@dﬂﬁ oWet 60 MI&%_ g stirkddl sobmion.of TRA (684 mk)andas .d
stirred at , n - r.aphe
(sil1ca gel . Autorbmelang PSSEIRLE YR oo 28l led &@9?‘@%%@@ (5. 2
9, 779%. stivtpd mvernighy bt T pnd consentyated pgivde gitle £opipound @546/ 9) @5 BRRWE ne
A sol ution of g VWRIP{Z P BPRK AL | 0idlihE, 4.6 X. 1300nmp g dient mLAnin,
di chl or onet hane (15, nL)" was .t.reated \@ ﬁ?bTFA (.5 nvjé)r Snd' SE]'VJ ed,.for. ﬁ 5 h. .
The - Aimethanol Biwater-0.1% TFA, 10-60% methariol over 50 min, etection at 210
nm). .-'. . - - .. v e -, N

i) methyl (R,S5)-7-carboxy-2,3,4,5-tetrahydro-4-methyl-3-0x0-1H-1,4-benzodiazepine-2-
aceatate : :

A solution of the compound of Example (k) {112.7 g (0.348 mol) with TFA
(141.9 g)] in methanol (2 L) was cooled to betwaen 0°C to -5°C and stirred under argon.
Sodinm methoxide in methanol (25%; 396 mL, 1.94 mol) was added over 2 h,
maintaining the intemal temperature between 0°C to -5°C. Following the addition, the
temperature was allowed to rise slowly and the mixture stirred for 45 min. Glacial acetic
acid (42 mL) was added to the reaction mixture followed by water (1.5 L). A crystalline
precipitats began to form and the pH of the mixture was adjusted to 4.5 by"mreful
additions of 12N hydrochloric acid. The mixture was stirred a few min, filtered and the
precipitate washed with water and vacuum dried to give the tiflc compound (77.6 g,
76%). 'H NMR (250 MHz, DMS0dg) 5 7.5 (2H, m), 6.5 (2H, m), 5.5 (1H, d), 5.2 (1H,
m), 3.9 (1H, d), 3.6 (3H, 5), 2.9 (3H, 5), 2.9-2.6 (2H, m); mp 276-277°C, HPLC R 23.2
min (Zorbax RX C18, 4.6 x 150 mm, 1 mL/min, gradient, A:methanol B:water-0.1%
TFA, 10-60% methanol over 50 min, UV detection at 210 nm); Anal.(C14H]16N205)
caled: C, 57.53; H, 5.52: N, 9.58. found: C, 57.27; H, 5.41; N, 9.17; mp 280-280.5°C
{dec).



j) meth I(R,S) 7-[[1'~(t-butoxycarbonyl)-4,4'-bipiperidin- 1-yl]carbonyl}-2,3,4,5-

and tho “’E?ta’iwfl*é i S S SL oA bl 70 S0l vy e

was treated with tdfsingtbe proceduredf ExampletS(b) extepbsupstitatingthe cpmpeunbphHound.
Preparation 2 m@am f . - . -1H-
4-[ N- (benzyl oxycalplf)co ?Fﬂg&ﬁgmni@norseaﬁ?x ZIB%"S ‘ﬁ%‘?"lml\? oxo4 phen%rlethgl) 15

met hyl -"ani
-18 - iaZARINeA2-ARRIR IRy BV %Ra‘wﬂﬂﬂ‘lﬂ-lle To a

sol ution of 2- fI uoro 4-am nobenzonltrl I e-[Ind. Chim Belg., 39, 490- 500
(1974)](389 rou | for
added %& 3&@2 3 1k @ g”’lmﬁfo %@é‘ﬁﬂ%&‘” Saazo-
heated to-ref Imm %em@mpnkeuaceme
Using the procedure of Example 5(c), except substituting the compound of
Example §(j) for the compound of Example S(b), gave the title compound.

I) (R,S)-7-[(4.4'-bipiperidin-1-yl)carbonyl}-2,3, 4 5 tettahydro-4—meﬂ1yl-3-oxo-11-l-1 4
benzod1azepme-2‘acenc acid .

Using the procedure of Example S(d), except subsutuung the compound of
Example 8(k) for the compound of Example 5(c) and substituting sodium hydrox:de for
Kthium hydroxidé, gave the tide compound Anal.

[C23H32N404- 2(CZHF302))- 2.5(H20)] caled: C, 46.22; H, 5.46; N 7.99.-found: C,”
4633H545N797 - .

a) methyl (R,S)-7-{[[2-[4-(benzyloxycarbonyl)- I-piperazinyl)]ethyljmethylamino]
carbonyl]-2,3,4,5-tetraliydro-3-0x0-2-(2-phenylethyl)- 1H-2-benzazepine-4-acetate

Methyl (R,S)-7-carboxy-2,3,4,5-tetrahydro-3-0x0-2-(2-phenylethyl)-1H-2~
benzazepine-4-acetate (2.0 mmol) dissolved in DMF (30 mL) was treated with DCC (458
mg, 2.2 mmol), 1-HOBT (285 mg, 2.1 mmol) and adjusted to pH 7 with triethylamine.
The mixture was treated with 2-{1-[4-(benzyloxycarbonyl)piperazinyl]]-N-methyl-
ethanamine (2.4 mmol), stirred at RT for 48 h, concentrated and the residue was purified
by flash chromatography to yield the title' compound.
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methylamino]carbonyl]-1H-2-benzazepine-4-acetic acid '
S and concentr at n of
this solid in absoﬁ‘éPEBmgbﬂr?d&%}%ﬂﬁ@@éé@%ﬁﬁ%ﬁ@g 8 8P zs?gdr umr
bor ohydri de ( 3uld, gnd Bidednppalladinge hydrogide i( HY mg) and I‘§b i@ﬁdﬁ%aﬂé §lal)yrred
at RT for 20 ""ﬂh&mxﬂﬁ%ﬁﬂsﬁ}drg gdrlated (4O sx}fd?Gt?OR{eﬁ@aéwﬂ IER0EE Was Altedd,
to give a colorless so I'S reswige éﬂartltloneﬁ&etv\een et her and
wat er and t he the catalyst eashad w &%‘Pm a@iﬁ&P g copReptrditter . The organic
ggases were combi nemhe @6te\(200 m @3mhtdlmamiﬁhodvaddnln(emmmmummtﬁ\)r
ncentration
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88%) . rhpdﬂ:@oma{ndranqi Condeatraed! Thirrasiive wwx:hromamgrwhefl)by LG tom@lsl

1H), 6.4 tfé'ﬂ'&n 2.9 3 15 b
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To a suspensi on of amoni um e¢hloride (3.8 g, 72 mml ) in anhydrous tol uene
(40 nmL) at O[err]C was added a sol uti onmmhﬂ'l%yt hyl al um numin tol uene
(2.0 M 72 mol) dropvmse over 5 mn e solution was stirred at- RT
for 45 mn. The corrpound of «- Preparatlon 2(a) (3.6 g., 24 mml) was
added i n one [Pogriata Q-2 3 ‘ 0B TPD-(pipdridin-dek

for 22 h, cool d.-, 0 : 0 (120 g) and
chl or of or m ( 356¥HE oa 1 filtered andthe

filter cake was  1- (3—DMJ%mmpwwﬁt3ﬁhbka!{bﬁwﬂm)hydm¢blmﬂ¢ﬂ 49 8 &3

gOH neent rat tegr 4 ?’ﬁ% é&i?gi%&lﬁt gﬁa!;sto%muum of ﬂﬁﬁg@k%@-&‘fﬁbﬂyﬂz.@ 4@%&&5@ 1

n, 75 mol) ﬁ&‘%@cbenF%P@ﬁéhﬂW% ]d&/\g &%&0&, bepzt alsm Tt 253

chl or of or mat e nirdol}, cﬁsoﬁ%pytmbr)amn@(l Smi, 10.3F nemol)) aihdﬂ%dﬁtheihﬂmﬁm)pyndlned

for 80 mn anther me, 624 A e oud Bndktitirb i 3 04 e RS PRRSERRoN s
stirred for 24 h and concentrated to leave a pale yellow oil. The oil wag diluted with ethyl
acetate (200 mL), and the cloudy mixture was washed sequentially with 1N hydrochlonc
acid and water. The combined aqueous layers were extracted with ethyl acetate, and the
combined organic layers were dried (MgSO4) and concentrated. Chromatography over
silica gel gave methyl (R,S)-7-benzyloxycarbonyl-2,3 .4,5-tetrahydro-3-oxo-1H-2-
benzazepine-4-acetate (1.59 g, 83%). ,

methyl (R,S)-7-benzyloxycarbonyl-2,3,4 S-tctrahydro—s-oxo-1H-2.-benzachme-4-
acetate (220.4 mg, 0.60 mmol} was suspended in toluene (5-10 mL), and the mixture was
carefully concentrated to remove water and residual solvents. The resulting solid was
* dissolved in dry 1:1 THF:DMF (12 mL), and 1-iodobutane (3.0 mmol) was added.

Sodium hydride (60% in mineral oil, 29 mg, 0.72 mmol) was added, causing gas
evolution and slight warming. -After 15 miin, the reaction was cooled to 0°C and
quenched with saturated aqueous ammonium chloride (2'mL). The mixturc was diluted
with ether (50 mL) and washed with water. The combined agueous layers were extracted
with ether, and the combined organic layers were dried (MgSO4) and concentrated.
Chromatography over silica gel yiclded methyl (R,S)-7-benzyloxycarbonyi-2,3,4,5-
tetrahydro-2-butyl-3-0x0-1H-2-benzazepine-4-acetate.




7-benzyloxycarbonyl-2,3,4,5-tetrahydro-2-butyl-3-0x0- 1 f1-2-benzazepine-4-acetate (V.00
then with et pholpifmahanol [IPml)ITRE hrik@rwEs pus: & ®hvhidrogen ahid sigred boigklym

by chr ot ogAHBRyges HYAEgn CReliognprestire). At ﬁarmwﬁﬁrs“‘@ﬁfﬁ&% Heh g1 ve
t hfr } :4 t :\K/R C ? Znan 1oy and tie fillrate was@onesntra®d 6o g?ommmym S)-Trparb@8y-23[45-r | C.
(aa 2 SRS Sk b Seldaafe laogdld 70,25 (1 P O
Preparation 3 35 1-(3+‘duap&yhmmopropyl)*S-cmylcarbodnmlde hydroctﬂonde (90 mg, 0.4
Merr]-(tert nm),ms; WEE BIdAARY %glﬁg@ﬁrb{‘ﬂeﬂw?ggsﬁlc%@%ﬂ S38aHyBR-D Afkthyl-3-
] 02~ 13- benmazepine-4-acetate (030 mumol), N-jbthyl 3-{pysid-4-ylethanamine (64
mg, 0.47 mmol), 1-hydroxybenzotriazole (63 mg, 0.47 mmol), and diisopropylethylamine
(0.14 mL, 0.78 mmol) in dry dimethylformamide (2 mL) at RT under argon. The
reaction was stm-ed for 23 h and concentrated. The residue was partitioned between ethyl
acetate and water. The layers were separated and the organic phase was washed with
water. The combined aqueous layers were back-extracted with ethyl acetate, the -
combined organic layers were dried (sodium sulfate) and concentrated to leave a yellow
oil. The oombmed aqueous layers were concentrated and sodium chloride was added.
The resulting mlxture was exhausuvely extracted with chloroform ‘The combmed
organic phase was dried (sodmm suifate) anid concemrated to give a yellow oil, 'which
was combined with the material from the ethyl acetate phase. Chromatography over
silica gel yielded methyl (R,S)-2,3,4,5-tetrahydro-2-butyl-3-oxo-7-[[[2-(pyrid-4-
yDethylmethylaminolcarbonyl]-1H-2-benzazepine-4-acetate,

Platinum oxide (4 mg) was added to a solution of methyl R,5)-2,3,4,5-tetrahydro-
2-butyl-3-0x0-7-{[[2-(pyrid-4-yDethyljmethylamino]carbonyl]- 1H-2-benzazepine-4-
acetate (0.35 mmol) and 1N hydrochloric acid (0.35 mL, 0.35 mmol) in methanol (3.5
mL), and the mixture was stirred briskly under Hy (balloon pressure). After 7 b, the
reaction was filtered through Celite® and concentrated, and the residue was dissolved in
methanol (3.5 mL). Platinum oxide (4 mg) was added, and the mixture was stirred
briskly under Hy (balloon pressure) for 16.5 h, Filtration through Celite® and

- concentration yielded methyl (R,8)-2,3,4,5-tetrahydro-2-butyl-3-oxo-7-{[[2-(piperidin-4-
ylethylmethylamino]carbonyl]-1H-2-benzazepine-4-acetate. )

Methyl (R,S)-2,3,4,5-tetrahydro-2-butyl-3-0x0-7-{{[2-(piperidin-4-
yDethyllmethylamino] carbonyl]-1H-2-benzazepine-4-acetate was dissolved in methanol
(12 mL) and cooled to 0°C. "IN Sodium hydroxide (1.05 mL, 1.05 mmol) was added
dropwise, and the solution was allowed 10 warm to RT. The reaction was stirred at RT
for 24 h and concentrated. The residue was concentrated from 1:1 acetonitrile:water (4
ml.) to remove methanol, the residue dissolved in 1:1 acetonitrile:water (4 mL), and

. cooled in ice. TFA (0.27 mL, 3.5 mmol) was added and the reaction was concentrated.



lyophilization gave the title compound. MS(ES) m/e 444 (M+H]J+. ‘
To a mixture of 7-nitro-1,2,3,4-tetrahydroisoquinolinone (1.50 g, 7.8 nmol)
in THF " (15 L) was added’ 2Mbotanée pethyl'sul fide in THF (9.0 'm:, 18
nmol ) dropw se. After addi ti onMﬁ&l@t e, the clear solution was
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into ethyl 15 acetat'e. The solution was extracted with 5%citric acid, .
brine, and dried ((y ghesi um sul fate). The organi c phase was_di]l ut ed

with hexane, Wit disirg heprededuteiof Eratplovie), exceptsupsiituting thecgmpounds ofi ve t he
title COWDOU'Ekafn?Ie‘lﬂl 92(a??7@the B@éﬂféﬁhd%fﬂxﬂﬁehbﬁb a{vigé following com;iS‘dunds

4

Nerr]-(tert-h hydr Q-1 soqui nol

A nixture of k& iég%@%ﬁ W%@'Pﬁ?ﬁﬂ[@)@{pfn Y)s5.1 mol) and
Pd/ BaS( err ] emyl]meﬂﬁﬂaﬁum&armmmcﬁen ifex-am@teshaken with hydrogen (45

Contentr at ea PPyPar R o ey ? o

ethyl]methylammo]carbonyl]- 1H-2—benzazepme-4—acetate

Example 13

-2-isopropvl-3-0xg-1H-2- ine-4-acetic aci
Using the procedure of Preparation 8(c)-(3), except substituting isopropylamine
for 2-phencthylamine in the procedure of Preparation 8(c) and substituting 2,4,6-collidine
for sodium methoxide in methanol in the procedure of Preparation 8(g), gave the title
compound. MS(ES) m/e 437 [M+H]}*.

Exampl -

Using the procedures of Preparation 8(¢)~(g), except substituting a)
isoprupyiamine. b) isopentylamine, c) 3,3-dimethylbutylamine or.d) cyi:lohexylamine for
phenethylamine in the procedure of Preparation 8(c); and optionally substituting 2,4,6-
collidine, triethylamine in toluene, or diisopropylethylamine in xylene, for sodium
methoxide in methanol in the procedure of Preparation 8(g), and subsequently using the
procedure of Example 2(b)-(d), cxcept optionally substituting benzotriazol-1-yloxy-



3-gthylcarbodiimide, gave the following compounds:
MS(ES) nfe Zj% WEi‘ip‘f-letrahgtﬁo—mmoPropyl-B-oxoﬂ [[[2-(4-piperidinylethyl]

(Pt £ bot omasarlaminglcartmny -1t Subenapaeping e e piAMSES) e 430 M+HIE: ng e
procedure of {Rrqogy- 9914931&69% drol2isofesitfrs-oRpg (Rt | ng 2- (4-
2 g Hogﬁ Inzjet ggrf:?prgn%my )ethyH_mnﬁi mo]c(a.rAbo?\w] lq-i/ 5 )b%}lzr]a%]ﬁaxx%-ﬂ-acgﬁ/ %él :Bgﬁlijg&l lrr?e
Preparati on @S8(S+EHopentyl )benzene 35 a)
chi or de (4. JonECSE AR RS mhydro 2 ano-ZffEBE Do on
sol ution of @mdm)p@uummylmnq]cm;bonsﬁ-lmbpnmm¢+ape¢m@mmrqlm
m., 100 472 (M+H]*.

17. (R,8)-2-cyclohexyl-2,3,4 S-tetrahydro-s-oxo-7-[[[2—(4-

piperidinylethyllmethylamino)carbonyl}- 1H—2—benzazepme—4~aoeuc acid. MS(ES) m/e

- 470 [M+H]+ . :

Using the procedure of Preparation 8(c)-(), except substititing 4-
(fluoro)phenethylamine for phenethylamine in the procedure of Préparation §(c) and
substituting diisopropylethylamine in xylene for sodium methoxide in methanol in the
procedure of Preparation 8(g), and using the procedure of Example 1, gave the title
compound. MS(ES) m/e 510 [M-+H]*.

a) methyl (R,S)-7-amino-2,3,4,5-tetrahydro-3-0x0-2-(2-phenylethyl]-1H-2-benzazepine-~
4-acetate .

A mixture of methyl (R,8)-7-carboxy-2,3,4,5-tetrahydro-3-0x0-2-(2-phenylethyl)-
1H-2-benzazepine-4-acetate (2,67 mmol); riethylamine (0.42 mL, 5.87 mmol) and
diphenyl phosphorylazide (0.62 mL, 2.80 mmol) in tolucne (20 mL) was heated at 105°C
for 0.5 h. After the temperamre was lowered to 80°C, the mixture was treated with benzyl .
alcohol (0.60 mL, 0.42 mmol), stirred for 14 h and concentrated. The residue was



tetrahydro-3-0x0-2-(2-phenylethyl)- 1H-2-benzazepine~4-acetate.
- 20- MDrhe o?,zaamséﬁm et'g:hls%nmst %@%s@&l‘é@d mhegthﬁ&g der

argon. After p Ction wa washed -
sequenti al | yPM‘ESF&“&Q"@%f& gma@sﬂd emmm"e‘d(ﬁ@fd“’%ﬂamﬁ?‘i’rn’eh The

organi ¢ phas fiivaed :m@ugdcéﬁ@%mrdoh&emﬁdc@mméem@om?omcue the title
conmpound (12.09 g, 100% .as a pale yellow oil, which was used w thout

further 5 purification. [err]H NVR (250, CDCI[err]) [err] 7.10-7.35 (m
5H), 4.22(t, bymethyl (&.5)-ZHj[4-N-Bhzyloxycarbonyl)- (3lujnoummmyl)ph6nyﬂcﬁrbw1]2kl) ,

.37-1.8
;ol Zt |1on501g "hﬁﬂ'&@-z %aﬁwd@%%g?at %@%M)h» ggﬁnzazggm and SOdI um
10 i odide (8.99%]N-Genzienyyrasbanyidaminpim ﬁm mwraeut@&@moil)&wsewed

After 3 h, tRepME (30 MERFid l?éatéﬁaﬁltﬁwﬁ-@ﬂnétﬁﬁafnﬁﬂdp%ﬁlb-yé odiiffidss frit,

and the filt ent re n et her
and was held mﬁy#w%gﬂ%ﬁbiﬁ?@BMZSW %F SI]S \A@“S“Ef QS@&&AE%I’I ed
(MgS err]), di admeaﬂllhccﬁixmmwwrﬂwwmm ghé comp@mid,of HExampdsd 19@) gi ve

wat [err)) [ }H@é@%%ﬁmﬁ cBEfirabd 53¢ f’ﬁ%ﬂf"‘&%&%ﬁiﬁ%z (i)

J=7.6 Hz, 2Whmmamraph930mdmmpﬂerompomd72 (m IR (Cd[err])
3020, 2930, 2850, 1495, 1451; 1200 cnierr]; M (DCl/ NH[ er r]) me 292.1 .
LML er 1) methyl (R,$)-7-{114-(aminoimiomethyD)phenyllcarbonyl]-amino}-2,3,4 5-rmhydro-3-
0x0-2-(2-phenylethyl]- 1H-2-benzazepine-4-acetate -
A solution of the compaysid of Example 19(5)(0.15 mmol) and 10% PdIC (20 mg)..
in methanol (40 mL) and acetic acid (3 drops) was shaken ih a hydrogen atmosphere 45
psi) for 30 min. The mixture was filtered and the filtrate concentrated in vacuo to yield
the title compound.

d) methyl (R,S)-7-[[[4-(aminoiminomethyl)pheﬁyl]carbonyl]-mnino]-z.s,4,5-tetrahydro—
3-0x0-2-(2-phenylethyl]- 1H-2-benzazepine-4-acetats '

A solution of the compound of Example 19(¢) (65 mg, 0.12 mmol) was stirred in
lithinm hydroxide in agueous THF at room temperature under argon overnight. The
mixture was treated with 3N HCI (1 mL) and concentrated in vacuo. The residue was
purified by HPLC. MS(ES) m/e 485 [M+H]*+, 483 {M-HJ".
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(phenylethyl)- | H-2-benzazepine-4-acetate
Preparation 6 20y r -
N- net hyl - 3- [ N- (it er'(;‘tﬁ}{g?m’f'l o>{;‘<(s dggl?}eg’ﬁ Exm?%el r9 (bd | exceptgubsutum}ign%lgﬁ yndyl)prop fomic.. .
The conpoundciddpr 4-pNp(Renay, "tY%"QPéﬂiﬁé HHWHS ﬂl?e&FWSﬂﬁldygf"eﬂm“ﬂ%t hanol
(2.0 g, 8. Zompomid. was di ssolved in: di chl or onet hane (25 nl),
treated with triethylamne (0.86 g, 8.6 mol) and stirred at - O[err]C
The resulting m xture was treated with triflic anhydride (2.5 g, 8.9 mmol),

stirred 25 b} az,sm-[m(nyaomwemmmsammoemmﬂ[@[2@(48o| uti on of

t hyl t t d
and 21 1 owed PESegy R AR HAN fafthor 15 2-begichibea bR * (07 58 2 0120
the residue was fUsingthe prosaduref Epmple@éq)l ¢mpt@§bﬁumm compound of
met hanol : ¢ h'E%ﬁBQriﬁ(a)thr fhie\oripbiind b EAnROB@Y Bl dubsdyudhnly hﬁﬁE

M+ 7
br opit at | bn OGEXRPISA() Sroppt sphsHOM e OO0 5 pgorons THOF Ebr o iG] I 4 (2.
phenyl et hyl h¥didxitledn hgidonl udtandt, Bm&hﬂe dorBpouhadMSIES) mfe LB4MOLH], 482 d

35 a) t-b 3- net hyI 4-ni tro-benzoat e Benzenesul fonyl -
chloride (12. , 100 nmol ) was added rapidly to a solution of-
3-rrethy|-4-nitroben20|c acid (9.06 g, 50 mol) in dry pyridine (25 nL) at
40[err] C. The : Example 21 '

a) methyl (R,S)-8-carboxy-2,3,4,5-tetrahydro-3-ox0-2~(2-phenylethyl)-1H-1,4-
benzodiazepine-4-acetate :

Using the procedure of Preparation S(a)-(g) except substituung 4—bromo—3-
methylbenzoic acid for 3—bromo-4—meﬂ1ylbenzo:c acid, gave the title compound.

b) (R,S)-8-[(4,4"-bipiperidin-1-yl)carbonyl}-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-
1H-2-benzodiazepine-4-acetic acid .

Using the procedure of Example 5(b)-(d), except substitating the compound of
Example 21(a) for the compound of Example 5(a) gave the title compound.-Anal.
(C31H39N304°-H20) caled: C, 69.78; H, 7.71; N, 7.84. found: C, 69.38; H, 7.68; N

7.37..




phenylcthyl)]ammo]methyl]phenyl]A—ethoxycarbonyl-d-pentenoate and

21 - t | ut
wms stirred 1 BB HOR ARG By Pty TRnOS SO on.
added. After wmnyl@mb)]é@enoamﬁwﬂﬁ@@yﬂr&et@p@ymnyw—pempmd into

i ce/ water (200 ni), ug ﬂlefpeodeaawdﬂmq:am%wsw UREpEIubLsHRf grdieﬂsﬂyz for 1 h.

NN CHE R e AR Y N I A C AR

and filtered tdompoghdsa pad of silica gel eluting wi th tol uene:
Concentration gave the title conpound as a yeI |l ow oil which crystallized.
~under vacuum (9.67 g, 82% b) t-buty

4-nitro-3- [M(mmyéﬁﬁﬁd:-mxmmwfmummmmwmylm-&- A mixture of the

d of -Pr d
(3.52 g, 22 ?f‘%kﬁﬂgﬁnzo%‘ﬁ’ﬁc@%ﬂ%‘?ﬁ"o‘%&b"“?‘) entaodtt O Lar ], (50
m.) was heated at rWsingsee prg WBI’@ Preparatien ﬁ{&.twaﬁmtsﬂmw&wmﬁpmé
the succinim (Emm 1622(aﬁmﬁﬂid'&rﬁpohﬂd aﬁ&eﬁﬁﬁu&pm?mmwﬂu BdNghl ow oi l

152 AR A o e B e i i

¢) ethyl (R,S)-7-carboxy-2,3,4,5-tetrahydro-S-oxo-zﬁ.(z-phenylemyl)-1H-2-benzazepine-
4-propanoate
Using the procedure of Preparation 3(g), exc'ept gubstituting the cormpound of
- .Example 22(p) for. the compound of Preparanon 8(f) and subsututmg hydrogen.chloride
in dioxane for TFA., gave the title compound cr :

d) (R,5)-2,3,4,5-tetrahydro-3-ox0-2~(2-phenylethyl)-7-[([2-(4-piperidinylethyl]
methylamina]carbonyl]-1H-2-benzazepine-4-propionic acid

Using the procedure of Example 1, except substitating the compound of Example
22(c) for methyl (R,S)-8-carboxy-2,3,4,5-tetrahydro-4-methyi-3-oxo-1H-1,4-
benzodiazepine-2-acetate, gave the title compound. MS(ES) m/e 506 [M+H]*, 540 [M-
H]"; Anal, (C30H39N304-HC1-3/8H20) caled: C, 65.68; H, 7.48; N, 7.66. found: C,
65.67; H, 7.55.

X -24
a) Methyl (R,S)-7-[1-(t-butoxycarbonyl)-4,4"-bipiperidin-1-yljcarbonyl}-2,3,4,5-
teirahydro-3-0x0-4-(phenylethyl)-1H-1,4-benzodiazepine-2-acstate was chromatographed
HPLC tR,16 min and 19.8 min (Chiracel® OD, 21.1. X 250 mm, 10 mL/min, methanol,
UV detection at 250 nm) to give the following compounds: ,
23(a). methyl (+)-7-[1'-(t-butoxycarbonyl)-4,4*-bipipetidin-1-yljcarbonyi)-2,3,4,5-
tetrahydro-3-0xo-4-(phenylethyl)-1H-1,4-benzodiazepine-2-acetate.
24(a). methyl (-)-7-[1'-(t-butoxycarbonyl)-4,4"-bipiperidin-1-yl]carbonyl}-2,3,4,5-
tetrahydro-3-0xo-4-(phenylethyl)- 1H-1,4-benzodiazepine-2-acetats,



b) Using the procedure of Example 3(¢)-(d), except substtuting the compounds ot )
15 n), and gxaiipte 2423436) o ttle dofapoand of Eﬁaﬂiptﬁlslb eaﬁls’i&mw‘f om undse was

AR o YBGD i ﬂg%%uaﬁ% - g™

several nin, tlik]dibenmdiadepitielfeadtip acidr [o]Dl Hi28)(c 0.5,.CH30MD: [1D 486 (c=0kE

t t t 2 50
") and Bt or W‘@?Wr@‘)ﬁ%g”ér GG L ORGSR e R SN T 50,
drying 20 (MjsosC, éha(’.cﬂ.rﬁ; thLa?t‘an gave a yellow oil. Chronatography
(silica gel, 2Q0, c-)_v-[(ﬂ ane,\nmynlzes 1 isLtb@alf/arRg.oRE-4 Ghdfylghy$0%)

as a yell ow oi

4 nitro-3- [N-(lh MT‘?FM@%(P Ty '%é“f"\l-aﬁ"g o8 &%%91%%9%%%%&’&8%
Di -t-butyl di xR0 calRd1Q, §4.69,. 1,5 401N, 7.50afoundo€ 5449, Hats.40nNe786. a

solution of 25 the conpound of Preparation 7(b) (2.86 g, 8.02 mmol) in

CHCl [err] (30 nL) at -r:oom . tenperature. The reaction was stirred at

roomtenperature for. 2.5 h, then at ref Bxamplg20.5 h. Concentration

and chromat ography (si.lica gel, 15% Et OAc/ hexane) gave the title

conmpound (3. 70 g,) as a eIIow 0|I _ 30_

4amn03[|\|. : & o e 103

A nmixture of tﬁ@#% o
(0.62 g, 0.58 mm d)

60 M) was shaken under H2 (50 psi) .

After 3 h, t he mxture was filtered to renove the catal yst, and the
filtrate was twmﬂm (IS»d-dichoxy-4-isopropyies3 45@huahydro§ﬁcmmhLH-(lsﬁ~bamadlgzdpm620%
Et CAc/ hexane) he title corrpound as a 35 yellowfoany oil which . .
slowy parti aI2|

Taitied (2.26 ?’r 9" 19
‘Using the procedure of Prep. arauon 7(b)~(f); except substituting tsopropylamme

for phenethylarine in Preparation 7(b) and substituting diisepropylethylamine in
refluxing xylene for sodium methoxide in methanol in Preparation 7(ﬂ, gave the title
compound. '

b) methyl (R,S)-7-[[(4,4"-bipiperidin-1-yI)Jcarbonyl]-2,3,4.5-tetrahydro-4-isopropyl-3-
oxo-1H-1,4-benzodiazepine-2-acetate

Using the procedure of Example 5(b)-(¢), except subsututmg the compound of
Examuple 25(a) for the compound of Example 5(a) gave the title compound.

¢) ®R.S)-7-[[(4,4'-bipiperidin-1-yl)Jcarbonyl}-2,3,4,5-tetrahydro-4-isopropyl-3-oxo-1H-
1 4-benzodiazepine-2-acetic acid

Using the procedure of Preparation 8(j), except substituting the compound of
Example 25(b) for the.compound of Preparation 8(i), gave the titls com{)ound. HPLCK'.
427 (PRP-1 ; 15% acetonitrile/water/0.1% TFA); 1H NMR (400 Mz, CD30D) §7.12
(d, J=1.9 Hz, 1H), 7.08 (dd, J=8.3, 1.9 Hz, 1H), 6.59 (d, J=8.3 Hz, 1H), 5.29 (4, J=17.0
Hz, 1H), 5.17 (dd, 1=8.9, 5.2 Hz, 1H), 4.72-4.84 (m, 1H), 4.10 (d, J=17.0 Hz, 1H), 3.34- .
3.45 (m, 2H), 2.70-3.15 (m, 5H), 2.63 (dd, J=16.8, 5.2 Hz, 1H), 1.92-2.05 (m, 2H), 1.69-
1.88 (m, 2H), 1.35-1.54 (m, 4H), 1.16-1.31 (m, 2H), 1.20 (d, 3=6.8 Hz, 3H), 1.03 (d,



H20) caled: C, 5137 H, 6.24; N, 8.56. found: C, 51.49; H, 6.39; N, 8.46.

-22 - e) t-butyl
(R S)-4-[2-(1, 4-dimethgxy-1, 4-°di oxo-2-butyl ) -am no] -3-TN-(t- S e
but yl oxycar bonyl ) - N- (2- phenyl et hyl ) - anExamplesi26-27 benzoat e A

m xture of the. conpound of Preparatlon 7(d) (1 98 g,4.64 mol), dinethyl-
acetyl ene di carbox Iate : and I\/ECH (9 3 . nm) was heat ed
toreflux 5 ﬁ."s--‘»:» dna ] W c30XG=he

sol ution was -Qinuow oi . Chronat ography (SI lica
gel, 1:1 Et OAg, el QW Q T , VLS d opt

further purif Fi nor

pr oduct) (30‘%@“@%&@4 ' The yel | ow 0|I obt ai ned above was
dissolved in EtOAc (93 nL), and 10% Pd/C 10 (1.48 g, 1 39 mmol Pd, 0.3

eq.) was added. The m xture was shaken at RT under H2 pSI) for 5

h, then was f-&)Theenmpound efbxampled(id axaassparated oy eliral FHt Q)w give tudollowingat e

gave a ' E6th S 0|I whi ch was chromat ographed (silica gel, 20% )

Et OAc/ hexane) _to. afford._t ' titl ecorlgéq nd as colorl ess ol (2.49
(

g, 94%; 15 26(). rm%h(R@ﬂ 16} butaxyrassanyD at;z]l@pﬂyylswbony 1-2,3,4,5
1,3,4,5-tetr atepdhydra-@me&@lﬂa-okoélm-l 4-benzod1azepme—2-acetate [xlD +140(c L CH30H)

HPLC (R 12.9 min (Chiralcel OD, 21.2 x 250 mm, 10 mL/min, methanol, UV detection
at 325 nm) :
27(b) -methyl (S)-7-[[1'-(t-butoxycarbonyl)-4,4' -bipiperidin-1 -yl]carbonyl] -2,3, 4—5

. tatrahydro-4-methyl-3-oxo-1H-1,4-benzodiazepine-2-acetate. [(a]p) ~142.5 (¢ I_,C_H30H); -
HPLC 1) 15.1 min (Chiralcel OD, 21.2 x 250 mm, 10 mL/min; methanol, UV.deteétion "
at 325 nm).

b) Using the procedure of Example 8(k), except substituting the compounds of Example
26(a) and 27(a) for the compound of Example 8(j) gave the following compounds:

26(b). methyl (R)-7-[(4,4"-bipiperidin- 1-yDcarbonyl}-2,3,4,5-tetrahydro-4-methyl-3-oxo~
1H-1,4-benzodiazepine-2-acetate. HPLC 1R 14.3 min (Ultrasphere C18, 4.6 x 250 mm,
1.5 mL/min, gradient, A:acetonitrile B: water-0.1% TFA, 5-60% acetonitrile over 20 min,
UV detaction at 220 nm)

27(b). methyl (S)-7-[(4,4'-bipiperidin-1-yl)carbonyl)-2.3, 4,5-tetrahydro-4-methy1-3-oxo-
1H-1,4-benzodiazepine-2-acetate, HPLC tR 14.61 min (Ultrasphere C18, 4.6 x 250 mm,
1.5 mL/min, gradient, A:acetonitrile B: water-0.1% TFA, 5-60% acetonilrile over 20 min,
UV detection at 220 nm).

c) Using the procedure of Preparation 8(j), except substituting the compounds of Example
26(b) and 27(b) for the compound of Preparation 8(i) gave the following compounds:
26(c). (R)-7-{(4,4'"bipiperidin-1-ylcarbonyl}-2,3,4,5-tetrahydro-4-methyl-3-oxo-1H-1,4- -
benzodiazepine-2-acetate: {e]p +92.4 (c 0.5,CH30H); MS(ES) m/e 429 [M+H]; 427
[M-H]-; HPLC tr 12.7 min (Ultrasphere €18, 4.6 x 250 mm, 1.5 m{/min, gradient,



nm); Anal.(C23K32N404-4.5 CP3C02H-3.533 H20) caled: C, 37.44; 1, 4.16; N, 5.29.
benzodi azepi pRnd-QG74X FBBIF: N, 5.20. . TFA (9 nmL) was added all at once.

A e OO Vet L W DR S Ml

yel | ow sol ut bemzodiazepmer 2racttato : {@lpm H05iEheled, OHQOI-B,*LMIS(ESD 1hferd29 [M+Hirtg427
trated lAed t ol

o e ¢ oS R R T R R RaRl iR 4 PR DSER PR IrdiB, L0 vore

i n anhydr ousAkic@ehittlle 5 watdr-0. hFdTEAS- §6%uc¢toniu'ﬂe over lﬂammw dateation®C22M der

ar gon. Freshiyy: Nfapar ﬁkdﬂ%e | ce(gjt Vos EB.0) chfed: 3. 84302; H, 477”&"1)'7)06""as

added dr opw se ‘over h was ‘rémoved, the yeéllow $ol ution
was al | owed foyndel.A409; Hy 8,00 éZPature over 10 mn, and was heated to

refl ux under 25 argon. After 1.5 h, the reaction was cooled in ice and

guenched with glacial acetic acid E §2'{12€L’ 37 mmol ). The m xture was
concentrated and the residue was parti between Et OAc (50 nL)
and Herr]O (50 nL). The layérs were separ ated and the aqueous | ayer
\AV:Z ext racél ;H’ mn 0 h - .l’ pDipe :uj) ~I-ViK jm"ju .1 I .: 3] .I.Q 1 [Il #P?#igﬁd o
concent r at ediidid-0¢ 1zodia epingz2aggticacid i on was |n|t|at ed. The resultl ng °

m xt ure was cooledthoroughly |n I ce. Suction filtration aff.orded the
title conpou Is (1.0 g, 7199 . The not her | i quors

@ %I or | em%
wer e concent‘?é‘r PTG ot B 6%‘ was chromat ogr aphed (silica gel, 10%
MeOH CHO [err] -t raeeluﬁombf @Mrﬂ}-ﬁﬂﬁbﬁmmm1mmm1mmmtm a50

R T onal | AR mmopydd Ak E I hedBlb i o WS ST B3 o

i sol at ed yi eTHdF (250 mL), and the reaction was allowed to warm to RT and concentrated The
residue was partitioned between water (500 mL) and ether (250 mL}), and the layers were
separated. The aqueous layer was washed with ether (2 x 250 mL) and acidified to pH 1
with concentrated hydrochloric acid. The resulting mixture was cooled in an ice bath and
filtered. ‘The solid was washed with water and dried to afford the title compound (25.92
g, 67%) as an off-white solid: 1H NMR (400 MHz, CDCl3)  7.90-8.02 (m, 2H), 7.09 (t,
1=8.9 Hz, 1H), 2.34 (d, ] =1.7 Hz, 3H); IR (chloroform) 3400-2300 (broad), 1694 cm-};
MS(ES) m/e 155 [M+H]+; m/e 153 [M-H]-.

b) t-butyl 4-fluoro-3-methyibenzoate

Isobutylene was bubbled into a suspension of the compound of Example 28(&)
(3.08 g, 20 mmol) in anhydrous ether (15 mL) in a pressure bottle at -78°C to give a
reaction volume of 50 mL. Triflucromethanesulfonic acid (0.09 mL, | mmol) was added -
dropwise, and the vessel was tightly sealed and warmed to RT. After4 h, the teaction
was cooled and the vessel was opened. Aqueous 5% sodium bicarbonate was added, and
the mixture was stirred in a warm water bath to remove the excess isobutylene. Ether
was added and the layers were separated. The ether layer was washed with 5% sodium
bicarbonate and with brine, and dried (MgS0Q4). Concentration gave the title compound
(3.83 g, 91%) as a yellow oil which was used without further puriﬁcation: TLC (toluene)



(d, J=1.8 Hz, 3H), 1.59 (s, 9H); IR (CCly) 1715, 1369, 1296, 1258, 1167, 1124, 1117,

REPLACEMENT ‘?FEET -1 MS(ES) m/c 443 [2M+Na]t':,\42_1,[2M+H].+,,211,[M-s.-H]‘!‘....155.,[M+H—C4H2]?3:...'._.. :

g) nethyl _
(R S-[7-[[4-[ N(benzyl oxycar bonyl ) am no-i m nomet hyl ) | phenyl | am no]

carbonyl]- 1 fuSrd Shbanidhsndittfodedspligaubet v ) - 20 1

, 4- benzodi azepr ne* nmpound of Preparation 7(f)
(95.6 ny, 0.25 mﬁwmﬁﬁqmmﬂoﬁﬁxmmﬂé@l@&@}IQZZEM) N-or 15 nmin, "

and the yell %xﬁ&h%mmnd@@s %E Bioﬁdbé&oﬁ'r @ﬁae(dfmﬁ @91 b1}, ang oi |y

solid was diss Ived ] 5%( ﬁiwkﬁ‘% Féf@‘ &Lﬂgﬂbmﬁw§%gdm
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sol V?SEA) syst godiug Rydroxide, waicr andHAE U MHe ofganicyhke wad difsd MgSOogpi | (110.2
??e’ 91711 4 Bongeiiiased and the sesidne. was chromatngraphed (silicn gel, 107 methanok in irL ethyl, -5

aedtatethyidrafotia)oe @izt the fitle dorhpomddR S8 50%) as atyellmw oflcTHC Re0.49
(silica gel, 10% methanol in 1:1 ethyl acetatelchlorofonn) 1y NMR (250 MHz, CDClg)
§7.97 (dd, =73, 2.3 Hz, 1H), 7.90 (44d, J=8.4, 5.2, 2.3 Hz, 1H}; 7:07-Gapp €, 1K), 3.83° -
(s,-2H), 2.46 (s, 3H), 1.59 (s, 9H); IR (CClg) 1714, 1368, 1297, 1248 1164, 1106 cm1;
MS(ES) m/e 240 [M+H]*, 184 [M+H-C4Hgl*. |

d) t-butyl (S)-4-fluoro-3-{[[4-methoxy-1,4-dioxo-2~ -
[[benzyloxycarbonyl]amino]butyl]methyla:ﬁino]methyl]benzoatc
Dicyclohexylcarbodiimide (453.9 mg, 2.2 mmol) was added to & solution of the
compound of Example 28(c) (478.6 mg, 2 mmol), N-Cbz-L-asparti¢ acid p-methyl ester.
[J. Am.-Chem. Soc., 79, 5697 (1957); J. Am. Chem. Soc., 85, 2483 (1963)]
(618.8 mg, 2.2 mmol), and 1-hydroxybenzotriazole bydrate (297.3 mg, 2.2 mmol) in
anhydrous dimethylformamide (5 mL) at RT. After 24 b, the mixtore was diluted with
ether (25 mL) and filtered. The filtrate was concentrated, and the residue was diluted
with ether (50 mL) and washed with water (2 x 10 mL) and brine (10 mL). Drying
(MgS04), concentration, and chromatography (silica gel, 2:1 hexane:ethyl acetate) gave
the title compound (0.87 g, 87%) as a colorless oil: TLC Re 0.44 (silica gel, 2:1 -
hexanezethyl acetate); 1H NMR (250 MHz, CDCl3) mixture of amide rotamers; 8 7.75-
8.00 (m, 2H), 7.15-7.45 (m, 5H), 7.00-7.15 (m, 1H), 5.72-5.92 (m, 1H), 4.91-5.25 (m,
3H), 4.45-4.63 (m, 2H), 3.66 (s, 3H), 3.13 and 2.89 (2 x 8, 3H), 2.58-2.94 (m, 2H), 1.56
(s, 9HD; IR (CCly) 3415, 3260, 1736, 1716, 1652, 1497, 1368, 1296, 1252, 1207, 1163,



Livi+i-Laligi™.
A sol ution of .the compound-of Preparation. 7(g) (87.0 ng, -0. 1373 mmol ) i-n -

and TFA (OEW%“%%-%@HQB{%%L}&-W l‘?r_ﬂ 'Pﬁ’-dﬁ@c%’fdlc (29.2 ng, 0.0275 nmol)

tirred briskly under Herr].
After 1 h, memnb%yllmethwtamxm]me&yébemam renove the catalyst, and the

filter pad was waglgg u{:{emua&womdt%&m@ ©87¢ , 1E3QARYolE Q% PU/C
Co trat f th t | | |
Thi's e i SO8 mei0,17 e 1 sediano (aLy % %e&w"' %Ti%d#ﬁ‘il aipied R e
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| d t £ Th
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gr adi ent, A:f g &L 3 mh@( olﬂﬁiEFébcﬁgrm&uﬁ%afmmﬁrrameh §7.80-8.05

m

B: 23% CH 1% TFA, A1 . The .
fracti on[serr ,21“1907}9&1 nﬁ&f@l;tlﬁﬁ,‘bﬁ‘é 8]3%%3@ %%@&Wblﬁg ﬂ@&ﬁ?'at gd
until preci p:m)a |1qqmgqc95r(§qi s, 3H), 2.767(08, k163 s\mz,cmfgsmmsb@n ARy 1.7émndf .a

m ni num of gg x84 eﬂa)\]&f @@Lg%@ﬂg‘?ﬁd%‘? 1655 /000! 12987 554, 9184, 113 By U1 e

conpound as L

Prepar ati on BIS(ES) m/e 3894 HYt 213 [M+H-C4Hgl
(R S)-7-[[[4-(am noi m nonet hyl ) phenyl ] - net hyl am nol carbonyl] 2,3,4,5- 35
t et rahydr o- 3- oxo- 2- ( 2- phen ZI et hyl) - 1H- 2- benzazepi ne-4-acetic acid

f) methyl (S)-(-)-2,3. S-telrahydro-7-(t-bumxycarbonyl)4-meﬂxyl-3—oxo~ 1H-14-

benzodxazepme-z-acemte Tl e

- A solution of the compound of Example 28(f) (416.1 mg; 1.13 mmoly and 2,6-di--
t-butylpyridine (0.51 mL, 2.26 mmo}) in anhydrous dimethyl suifoxide (5.7 L) was
heated under argon in an oil bath at 120-125°C.. After.17.5 h, the reaction was cooled in
ice-water and diluted with water. The mixture was extracted with ethyl acetate, and the
combined ethyl acetate layers were washed with water and brine. Drying (MgSO4),
concentration, and chromatography (silica gel, 3:2 ethyl acetate:hexane) gave the title
compound (221.8 mg, 56%) as a nearly colorless solid: TLC R 0.41 (3:2 ethyl
acetate/hexane); [o]p -202.7° (c 1.0,CH30H); 1H NMR (400 MHz, CDCl3) 6 7.68 (dd,
J=8.5, 1.8 Hz, 1H), 7.59 (d, J=1.8 Hz, 1H), 6.50 (d, J=8.5 Hz, 1H), 5.44 (d, }=164 Hz,
1H), 5.08-5.16 (m, LH), 4.54 (br d, J=4.5 Hz, 1H), 3.76 (d, I=16.4 Hz, 1H), 3.75 (5, 3H),
3.08 (s,3H), 3.00 (dd, J=16.0, 6.9 Hz, 1H), 2.67 (dd, J=16.0, 6.3 Hz, 1H), 1.57 (s, 9H); IR
(chloroform) 3560-3240 (br), 1731, 1695, 1663, 1610, 1369, 1302, 1252, 1171, 1146,
1134 cm-1; MS(ES) m/e 719 [2M+Na]+, 697 [2M+H]*, 349 [M+H]*. ~

g) methyl (S)-(—)-‘l-carboxy—z 3 4,5-tetrahydr&4—methyl—3—oxo— 1H-1,4-benzodiazepine-2-
acetate

~ Asolution of the compound of Exaraple 28(f) (176.4 mg, 0.506 mmol) in
anhydrous dichloromethane (2.5 mL) was cooled to 0°C and deoxygenated through three
evacuation/argon flush cycles. TFA (2.5 mL) was added dropwise over 3 muin, and the



The reaction was concentrated (20°C) and the residue was reconcentrated from toluene

Dlzfret hyl f or maﬁsdé) @%ﬁy? Qfg?fﬁzé%gﬁz%@?ﬁmﬁ%ﬂm%gd ‘added "dr'opwi'se -

over 15 mn to a suspen5| on of 3- brono- 4- net hyl benzoic acid (85% 10.75 g,

42.5 Y , 75 9,
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was cool ed, washed
sequential |y trehydredanetiyy ‘5’%"5135‘ &nl?enzo 1azqmrg. BSME e, and dried (sodi um
sul fate). The m xt Thecomgoundldf Example2sigoh lwdnﬁgfbafzomahole&ydrate (82 e, 0.64017d

e or s o P LT bR ST ek U BRSO
Rf 0.68.  10in mhydmhmdymﬂ%ylfnrmmds @F mw dbmmwsé:ooled to 0°C underp
br ormsucel ni niet BosgptofaRyBRAACL. A %’%&%“;ﬁ"‘"‘s’éﬁ (‘%‘3‘.“3""“%‘%“"*’be H35e
mmol) in disaetiydeminepropy iy Hethylcaghe Q14 s-é} %Q]S%m&& gad they,
L e, Rpcaieryanio m:eg@ﬂggﬂ tp@ﬂ@cgﬁwﬁmg wmte |
Rf 0.39 (5:95%aspaFH gnd chlgroform. The layers were separa
aqueous layer wasg. extracted w1th chloroform. Drying (MgSQ4), concentration, and
chromatography (silica gel, 10% methanol in 1:1 ethyl acetate: chloroform) gave the title
compound (215.4 mg, 78%) as a yellow foam: TLC R¢ 0.50 (10% methanol in 1:1 ethyl
‘acetaté:chloroform); [o]D -140.2° (¢ 1.0 CH30H), 1H' NMR (400 MHz, CDCl3) § 7.08-
715 (m 2H) 6: 52 (d, J=8. 3 Hz: IH), 5.44.-(dd, J= 164Hz, 1H), 5.06 (t, J=6.6 Hz, 1H), | .
3.90-4.80 (br m, 4H), 3.75 (s, 3H), 3.73 (d, }=16.4 Hz,. 1H), 3.08 (s, 3H),.2.99.(dd, -
J=15.8, 6.6 Hz, 1H), 2.56-2.93 (m, 5H), 1.60-1.83 (m, 4H), 1.46 (s, 9H), 1.08-1.42 (m,
6H); IR (CCly) 3290, 1735, 1689, 1669, 1610, 1436, 1426, 1365, 1286, 1173 cmd;
MS(ES) m/e 1085 (2M+H)+, 565 [M+Na]*, 543 [M+H]+ 502, 437 [M+H-CqHg)*.

1) (S)}-(-)-7-[1-[1'-(--butoxycarbonyl)-4,4'-bipiperidinyl]-carbonyl]-2,3,4,5-tetrahydro-4-
methyl-3-0x0-1H-1,4-benzodiazepine-2-acetic acid

Using the procedure of Example 27(b)-(c), the compound of Example 28(h) was
converted to the title compound.

a) 4-fluoro-3-cyanobenzoic acid

To a mixture of 2-fluoro-3-methylbenzonitrile (13.5 g, 0.1 raol),
tetrabutylammonium bromide (1.61 g, 5 mmol), and ruthenium(IN)¢hloride trikydrate
(0.261 g, 1 mmol) in dichloromethane (150 mL) was added a solution of sodium
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c) t-butyl 3-hydsdesqloon gRFAariil, theronequyphhes wasseparated and neutralized to

The' compound gh P St OkAN Bl Soas i kbl S e Bbbroand
LT N s g e A

RT over ni ght, (ni,N9Y), 843 (m, 1H).di-l uted with ether (75 nL) and was washed
sequentially with 5% sodi um bi carbonat e and . brine (25 nL). Drying
(MgSq err]), concentration, and silica gel chromatography (33% et hyl
acet at e/ hexani)t-tasyld-fiitrot3-¢cyanobemzpatand (1. 26 g, 65% as a pale yellow oil.

e
sol uti on of  gcerat (PALCATRANI @Riodks PPRLbUAT0%H 5) Thee8Bidh mBnkd wATMeliod "

chl orof orm ( L.on was, stirred,at for 1.5 h,

then at ref| ubor i & cop ’W”@%Wghﬁtﬂ{”‘ﬁgcﬁf’@ﬁ@ bigarbonate, AEed MERR9: 88 | i ca gel
10% et hyl- ace&@t@id%@d&&gi@ﬁ&ﬁﬂébmpd»ﬁddq7gfgpmﬂ MSES] nye 222 [M+IQY 1S a.
z

et o hewariiR EEDEB) 1 6 Bf, 117995 90,82 b2 T 8.8 o, 0 4 AR .

3- met hoxycar bonyl - 4-[[ 5-(t - but oxycar bonyl’) -2-[[ N-(2-phenylethyl)-N-t- 3 5

(‘but oxycar bonyin yadyaed- AR thodycRite Ry fedyi PRI RPARE Geid B-mef§Flester

A mixture of the compound of Example 29(b) (6 g, 27 mmol), L-aspartic acid B-

methyL éster hiydrochloride (6.1 g, 33 ramol), and sodiun bicarbonate-(8.37 g, 100 mmol) -
in water (20 mlL) and dimethyl sulfoxide {80 mL) was heated at 72°C for 24 h. The
reaction mixture was diluted with ice cold dilute hydrochloric acid and extracted with
ethyl acetate. The combined organic phase was exwracted with cold saturated aqueous
sodinm bicarbonate. The basic extracts were combined, acidified to pH 2 with cold dilute
hydrochloric acid, and extracted with ethyl acetate. The combined organic extract was
dried (MgS04), and concentrated to give the title compound (7.1 g, 75%), MS(ES) m/e
349 IM+H]+; 1H NMR (CDCl3) § 1.57 (s, 9H), 3.01 (m, 2H), 3.75 (s, 1H), 4.64 (m, 1K),
5.77 (d, 1=8.49 Hz, 1H), 6.71 (d, 1=8.93 Hz, 1H), 8.02 (dd, J=8.93, 1.85 Hz, 1H), 8.08 (d,
J=1.89 Hz, 1H).

d) N-[[2-formyl-4-t-butoxycarbonyl}phenyl]-L-aspartic acid B-methyl ester '

The compound of Example 29(c) (7.0 g, 20 mmol) was dissolved in acetic acid
(65 mL) and placed in a hydrogenation bottle. After cooling, wet Raney® nickel (14 g),
water (65 mL) and pyridine (65 mL) were added. The resulting mixture was purged of
oxygen with argon for 0.5 b, and shaken in a hydrogen atmosphere (50 psi) at 60°C for 5
h. The mixture was degassed, filtered and the filtrate was azeotroped with toluene at 50°C
under high vacuum. The residual oil was taken up in ethyl acetate (300 mL) and washed
with cold dilute hydrochotic acid, dried (MgS04), and concentrated to give the title
compound as light orange amorphous solid (5.9 g, 84%). MS(ES) m/e 352 M+H}+; 1H



Hz, 1H), 8. 03 (d J=8.85 Hz, 1H), 8.20 (d, J=2.12 Hz, 1H), 9.20 (d, J=8.31 Hz, IH). 9. 88
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al | adl um ace n Il (0]
Prg, 0. 27 i "Pﬁi%“ @%éﬁ@gimg’ﬂ&em%@e ‘H@’?ﬁ( 'Hét ﬁ?"’&dﬁﬁ three
evacuati on/ arlgdrogpnl lagmosi:ﬂere €3¢ peiy forSireamdasstireifoe U8 htat R@f \Afeer addition of gon
ight (1 '
wns. i a5l ved R g (3%l fRth A he mixeyrs SAR AL SREH n ERJacogfh kipeititle
(MyS err]), @6 naéfﬁrﬂdt iand filtated. The Blitateoyasgamoenterad and agentroped withitblpene
: and the residue was desalted through an XAD-2 (350 g) column eluted with water (1.5 L)

followed bya 50% acetonitrile:water. Two fractions (300 mL) were collected,
concentrated and the residue was frecze-dried to give an off-white powder. The powder
'was dissolved in dichloromethane (200 mL) concentrated and the reszdue was azeotroped_
with toluene, and dried to give the title compound (5.2 g, 85%). MS(ES) mfe 367 '

M+H]*.

£) methyl (§)-7-(t-butoxycarbonyl)-2,3 4,5-wtrahydro-3-oxo-4—meﬂ1yl-1H-1 4-
benzodiazepine-2-acetate
To a solution of the compound of Example 29(c) (5.2 g, 14.2 mmol) and
triethylamine (2.0 mL, 14.4 mmol) in dichloromethane (250 mL) at RT under an argon
“atmosphere was added benzotriazol-1-yloxy-tris(dimethylamino)phosphotiium
hexaflnorophosphate (6.5 g, 14.7 mmol), The reaction mixture was stirred overnight at
RT, and washed with an ice-cold solution of dilute hydrochoric acid, watet, 5% sodium
bicarbonate, saturated brine, and then diied (MgSO4). The solution was filtered,
concenirated and the residue was chromatographed (silica gel, 40% ethyl acetatc:hexane)
to give the title compound (1.1 g, 22%). MS(ES) m/e 349.2 [M+H]+; 1H NMR (CDCl3) &
1.57 (s, 9H), 2.67 (dd, J=15.93, 6.30 Hz, 2H), 3.00 (dd, J=15.93, 6.77 Hz. 2H), 3.08 (s,
3H), 3.75 (s, 1H), 3.76 (d, J=16.44 Hz, lﬁ) 4.51 (d, J=4.61, 1H), 5.11 (m, 1H) 5.45 (d, J='
16.44 Hz, 1H), 6.50 (d, J=8.44 Hz, 1H), 7.55 (d, J=1.88 Hz, 1H), 8:20 (dd, J=8.48, 1.88
Hz, 1H); [x]p -225.1° (c 1,CH30H).
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benzazepi ne W&t@'ﬂa&’t"é propyl)%—cthylcarqu%x(lgyy Xﬁﬁﬂ@" %‘Eﬁ a
cl oudy sol uidaeteminitihe wasngoiored dverhight & E’r anderatgonn 'mfr&aoﬁbn aﬁxmre Wa@8 mol )

vel 1 ow sol uPPEHopEbepubeuis® blredistuLy BiEHm etie COT. The RSt G® T
resi due was separatedhandithe dqueoas plizse was pRirattarwith ethyhsvetats (2x6@ mIyeThesi dual

TFA and gi Vgombineq omy&ﬁc%mwgéw caécehﬁzféﬁ'%ﬂ&’mé rsibhdVohs

chromatographed (sxhca gel, 2% methanol.dmhloromemane) to gwe the: uue compound
(162 mg, 59%). MS(ES) m/e 599.0 [M+H]*; IH NMR. (cnc13) 3 1.45(s,9H), 1.20 (m, -
6HD), 170 (m, 4HD), 2.66 (dd, J=16.08, 6.04 Hz, 2H), 2.81 (br s, 4H), 2.98 (dd, J=16.08,
731 Hz, 2H), 3.06 (s, 3H), 3.71 (4, J=16.44 Hz, 1H), 3.73 5, 1H), 3.76 (0, ]=1644 Hz, . .
1H) 4.13 (or 3, 4H), 5.07 (m, 1H) 5.45 (d, J= 16.44 Hz, 1H), 6.52 (d, J=8.51 Hz, 1H),
7.09 (m, 2H); [ -139.3° (¢ 1,CH30H).

i) (8)-7-[1-[1'-(t-butoxycarbonyl)-4,4"-bipiperidinyljcarbonyl]-2,3.4,5-tetrahydro-4-
methyl-3-0x0-1H-1,4-benzodiazepine-2-acetic acid

' Using the procedure of Example 27(b-c), the compound of Example 29(h) was
converted to the title compound.

-1 4-bernizodi ine-2-acetic aci



metnyl-3-0X0~-15- 1 ,4-DenzZodiazepine-2~acelic acid
phenyl et hyl ) am ndlheatomgond of Ekdmple TR 852, 5.3 pethel) gaseakenigh in B15
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h, the reactWihliasetic acid (Migyisqapen). The seludoryyasEirsed syd the @‘P%‘?"%ﬁ drgddpi ¢

acid (1.3 macgg;@glmuécmﬁp (E(?QI@QIST%) was diluted with ethyl acetate
(100 m.) and washed with water he conbi ned aqueous | ayers were

back-extracted with ethyl acetate, and the conbined ethyl acetate |ayers
were 5 wasHBdSWW{H. 45Fbipipatidhﬂddyl¢ﬁm]e2,814)5-mahwrm4meﬂ1yb3-em4lﬂ-b,4paI e
green resid hy aphy ((silica gel, 10%

met hanol/chlL%nz? azﬁ'?’élg%o acetlgaCI d) fegave the tit corrpound as a
yel | ow foam Cryskteicompeundaf Fxampladta fba6 gom‘émmqibwas treated with 4M

hydrogen chloride i m dioxane (30° mL) for | h under argon. The solution was
" concentrated and the residue was-taken up in water and adjusted to pH 9 (litmus paper)
with concentrated amtmonium hydrox:de and the resulting soluuon was loaded onto an
XAD-2 column (3x 7.5 cm). The column was.eluted with water followed by 50%

' acetommle water, Fracuons contammg the product were combmed and lyophxhzed to
gwe the title compound 10 mg, 77%) Whlch was recrystalhzed from aqueous acetone
mp (shrinking 193) 218-220°C; 1H NMR (400 MBz, DMS0d6) § 1.0-3.9 (m, 26H), 6.5~
8.5 (m, SH); MS (ES) m/e 429.2 [M+H]*+; HPLC k' 5.37 (VyDac C18, 4.5 x 250 mm,
gradient, Aacetonitrile B:water-0.1% TFA, 5%-60% acetonitrile in 20 min, UV detaction
at 220 ni); [o]D -180.3° (c i, MeOH) Anal. (C23H32N404-2.33 H20) caled: C, 58.71;
H, 7.81; N, 1191, found: C, 58.67; H, 7.79; N, 11.80.

1H-1.4-ben ine-2-acatic acid
Using the prooedure of Example 30, except substituting the compound of
Example 8(j) for the compound of Example 27(a), gave the title compound as a
crystalline solid. mp (shrinking 193°C) 219-220°C; MS(ES) m/e 429 [M+H]*; HPLC k'
6.5 (Ultrasphere ODS, 4.5x250 mm, gradient, A:acetonitrile B:water-0,1% trifluroracetic
acid, 5-60% acetonitrile durings 20 min, UV detection at 220 nm). .
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argon. The foliswiﬁgloom ahdsow 20 m xture was warmed to RT and stirred for’

0.5 h, dil
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conpound ( 1HALE miYChE Ak AS, 2 676250 thiv, B edll/min, i1 hexbhéieitansld.5%. 45

(R & T @%W@%@w@ﬁw BEECH 258 min easabare 38 43350

t et r ahydr o-ri3mo gadiant, A mbauﬁhﬂemmt&#emmam aestgnitile owdr®0 min, UV

10% Pal | adi ~0: 054 mmol )° was ‘added carefully to a
sol ution &%g Eﬁgﬂ@%)( ound 0f Preparation: 8( h) 174 8 ', 0. 27 nmmol)
and TFA (0.3d) mﬁhyl([SP-S-[[[Z-[N-(hcmlgxMcmbenﬁ}“ﬂ- Imateylaminel. 9-nl),

and the m Wﬁyﬂ%.&y il 4y LGl 1H-1 4-benz0d1azepme-2-acetate
HPLCtR 22.1 min (Chiralpak AS, 21.2 x 250 mm, 8 mL/min, 1:1 bexanc:ethanol-0.5%
d:ethylanune UV detection at 254 nm), HPLC tR 25.9 min (Ultrasphete C18, 4.6 x 250
mm, gradient, A: acatonitrile B: water-0.1% TFA, 5-60% acetonitrile over 20 min, UV
detection at 325 nm).

b)  Thecompounds of Examples 33(z) and 34(a) (100 mg) wers separately dissolved
in methanol (15 mL) containing acetic acid (20 drops) were treated with 10% Pd/C (50
mg) and shaken in a hydrogen atmosphere for 5 h. The mixtnre was filtered through
Celite® and concentrated to give the following compounds:

33(b). methyl (R)-2,3,4,5-tetrahydro-4-methyl-3-oxo-8-[[[2-(4-
piperidinyl)ethyllmethylamino]carbonyl}-1H-1,4-benzodiazepine-2-acetate. HPLC 1R
15.6 min (Ultrasphere C18, 4.6 x 250 mm, gradient, A: acetonitrile B: water-0.1% TFA.
5-60% acctonitrile over 20 min, UV detection at 220 nm)

34(b). methyl (§)-2,3,4,5-tetrahydro-4-methyl-3-oxo-8-[[[2-(4-
piperidinyl)ethyl]meﬂlylgmino]carbonyll-lH—l,4-benzodiazepine-2-acetate. HPLC (R
15,5 min (Ultrasphere C18, 4.6 x 250 mm, gradient, A: acetonitrile B: water-0,1% TFA,
5-60% acetonitrile over 20 min, UV detéction at 220 nm).



v/ MRl Nl iVl Ul Adllipiels 10/ BALLLL DUVTARERLILLE ViU WO AL I.\.I» Va
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stirred gtverRE 0 dxe.nt Aéacet%nénﬂﬂa Wil r-élh ;ﬁg% acetonitrile overzgnlmr} - 27
wat er / acet on 51 ‘{QS”“Z% Snﬁﬁ‘ﬁ- g[zér 3%%2‘*@% th TFA
(0.21 nm, 2. 30:3;14;)[{)573’#@ $ 0i Yohid:\E!504; H, 5.89; NOIOJI'I on was concentrated and
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carboqyl)-1H-1,4-benzodiazapine-2-acetic acid: 1H (PMSO-dg) § 6.4-8.6 (m, SH),....

5.0-5.6 (m, 2H), 1.0-3.9 (m, 22H); [a]p -110 (c 0.45, CH3OH); MS(ES) m/e 403 e
M+H]*, [M-H]~ 401; HPLC X' 5.0 HPLC R 15.6 tain (Ultrasphiere C18, 4.6 x 250 mm
gradient, A: acetonitrile B: water~0.1% TFA, 5-60% acetonitrile over 20 min, UV
detection at 220 nim); Anal.(C21H30N404-1.5 C2HF302:1.25 HzO) caled: C, 43. 22 H.

' ;537 N,791 fourid: C,43,10;H, 5.17; N, 8.11.

1 i -1H-1.4- i -acetic aci

a) t-butyl (S)4-[N-(1-butoxycarbonyl)-(methylamino)-methyl]-3-[2-(1,4-dimethoxy-1,4- '
dioxo-2-butyl)amino]benzoate
A solution of t-butyl 3-amino-4-[N-(t-butoxycarbonyl)-N-(methyl)-
aminomethy!]benzoate (10.4 g, 0.03 mol) in dichloromethane (75 mL) was treated with a
. solution of dimethyl (R)-2-(trifluoromethylsulfonyloxy)-succinate [ Liebigs An. Chem.,
314-333 (1986)] (8.8 2, 0.03 mol) and 2,6-di-t-butylpyridine (6 g, 0.03 mol) in
dichloromethane (10 mL) and the mixture was stirred for 4 4. The mixture was washed
with dilute hydrochori¢ acid, and the organic phase was washed with aqueous sodium
carbonate, dried (MgSQ4) and concentrated. The rasidue was chromatographed (silica
gel, 10% ethyl acetate:hcxane) and concentratéd to give the title compound (73%).
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d) methyl (S)-8-carboxy-2,3,4 5-tctrahydro-4-metbyl-3-oxo-IH-1 4—ben£0d1azep1nc-2-
acetate hydrochlonde S

The compound of Example 35(c) (2.8 g) in dichloromethane (10 ml.) was treated i
with 4M hydrogen chloride in dioxane (25 L) and stirred for 16 h. The mixture was
concentrated to give the title compound.

e) methy! (S)-2,3,4,5-tatrahydro-4-methyl-3-oxo-8-{[[2-[N-triflnoroacetyl-4-
piperidinyl]ethyllmethylamino)carbonyl]-1H-1,4-benzodiazepine-2-icetate

The compound of Example 35(d)(310 mg, 1.1 mmol) and diisopropylethylamine
(285 mg, 2.2 mmol) in dimethylformamide (2.5 mL) was added to a mixture of N-
methyl-2-(N-trifluoroacetyl-4-piperidinyl)ethylamine hydrochlotride (300 mg, 1.1 mmob),
diisopropylethylamine (140 mg, 1.1 mmol), and 1-hydroxybenzotriazole hydrate (150
mg, 1.1 ramol) in dimethylformamide (2.5 mL) followed by 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (220 mg, 1.1 mmol). The mixture was stirred for 16
h, concentrated and the residue was triturated with ethyl acetate and water. The
combined organic phase was washed with brine, dried (Mg504) and concentrated.: The
residue was chromatographed (silica gel, 0.5-1.5% methanol:dichleromethane) and
fractions containing the product were combined and concentrated to give the title
compound (260 mg, 519%). [alp -75.6 (c 1,CH30H); MS(ES) mv/e 513 [M+H]*+; 557
M+HCOy1-; HPLC tR 8.22 min (WHELK-0, 4.6 x 25 mm, 1 mL min, 10%



53.33; H, 6.34; N, 10.36 found: C, 53.39, H, 6.23; N, 2.58.
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a) methyl 5-(t-butoxycarbony!)-2-[N-(butoxycarbonyl)-N-(2-
phenylethyaminomethyl]cinnamate :

To a stirred solution of the compound of Preparation 8(d) (4.9 g 10 mmol) in dry
acetonitrile (15 mL) was added methyl acrylate (3 mL, 40 mrnol), dﬂsopmpylethylmnme
(3.5'mL, 20 mrnol), m-o—tolylphoshme (304 mg, 1 mmol) and palladium acetatc (112 mg,
0.5 mmol). The reaction was repeatedly evacuated and' finshed-with argon and then. ¢
heatad to 80°C. After 1 h, an additional amount of tri-o-tolylphoshine (304 mg, 1 mmol)
and palladium acetate (112 mg, 0.5 mmol) was added and the reaction was stirred for 2 h... .
The reaction was then cooled to RT, coﬁcentrated, suspended with ether (100 mL) and
petroleum ether (50 mL), filtered free of insoluble materials and concentrated. The
residual oil was purified by flash chromatography (silica gel, 15% ethyl acetate:hexane)
to give the title compound (4.91 g, 99%). 'H NMR (CDClz, 400 MHz)(mixture of amide
rotomers) & 1.42 and 1.49 (9H, 2 br 5), 1.60 (9H, &), 2.74 and 2.84 (2H, 2 br s), 3.28 and
3.42 (2H, 2 br 5), 3.82 (3H, 5), 4.47 and 4.57 (2H, 2 br 5), 6.43 (1H, 4, J=14.8 Hz), 7.05-
7.30 (6H, m), 7.82-7.92 (1€, m), 7.97 (1H, dd), 8.15 (1H, d, J=1.4 Hz).

b) methyl 5-(t-butoxycarbonyl)-2-[N-(butoxycarbonyl)-N-(2-
phenylethyl)aminomethyl]phenylpropionate

The compound of Example 36(z) (4.91 g 9.9 mmol) was hydrogenated at 55 psi--
H; over 10% PA/C (2.5 g) in methanol (100 mL) for 7 h. After filtration through a pad of "
Celite® and concentration, the remaining oil was purified by flash chromatography (silica -
gel, 15% ethyl acetate:hexane) to give title compound as a clear oil (4.48 g, 91%). g
NMR (CDCls, 400 MHz)(mixture of amide rotomers) 5 1.42 and 1.49 (9H, 2 br s), 1.60
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a) net hyl acid).
(R S)-8-carboxy-2, 3, 4, 5-tetrahydro-4-isopentyl - 3- oxo- 1H- 1, 4- benzodi azepi ne-
15 2-acetate " Anhydrous isopentyl am newas bubbl ed into

anhydr ous DM §- Q@mwmal‘aonﬂl-af (utoxycarbonyl)-N52ri n. A solution of t-butyl
éeg.r f)rrggv,st g{blzeﬁg _§§ﬂ W’? ﬁja?ﬂma gg&?ydz o( \I/vlntse fo t he corgpglmdﬁe
sol uti on. The sol Pé‘im’%%’ @%anqfélée %ﬁmmpm 5631'#? 356 (bd2gehSimmel) wader
The nixture &gon m dwmcframmdna\(ﬁhnn; Wid adﬂ@&b?ﬁﬁn@ (0173 K., 9eambl eellovweaani ¢
layers were @aéyr}ﬁum\:'\huonde (0.56 mL 6.1 mrnol) "After stxrrmg farz b, the reactmn became a

thick susﬁehéibﬁ. The reaction was then concsntrated,*taken tip ifvether (100 mLyand -

filtered through & pad of Celite to remove msoluble méterials, The filtrate was washed

with cold water, dried (MgSQy), filtered and concentrated to gwe the title compound as a

clear oil (4.21 g, 96%).

ﬁ

&) 4(R)-benzyl-3-[3-{5-(t-butoxycarbonyl)-2-[N-(t-butoxycarbonyl)-N-(2-
phenylethyl)aminomethyl]phenyl}propionyl]-2-oxazolidinone

To a stirred solution of (R)-4-benzyl-2-oxazolidinane (1.8 g, 10 mmol) in dry
THF (25 mL) at -78°C under argon was added via syringe, dropwise, a solution of 2.5N
n-butyllithinm in hexane (3.8 mL). After stirring for 15 min, a solution of the above the
compound of Example 36(d) (4.21 g, 8.5 mmol) in THF (10 mL) was added dropwise
over 5 min. The reaction was stirred for 1 h at -78°C and quenched with saturated
aqueous ammonium chloride (50 mL). The reaction was allowed to warm to RT,
extracted with ethyl acetate, dried (MgSOg), filtered and concentrated, The residue was
-purified by flash chromatography (silica gel, 25% ethyl aéetate:hexane) to give the title
compound as a white-solid (5,13 g, 89%); 1H NMR (CDCl3,400 MHz)(mixture of amide
rotomess) 8 1.42 and 1.49 (9H, 2 br 5), 1.59 (9H, 5), 2.75 (1H, dd), 2.78 (1F, m), 2.87
(1H, m), 3.01 (2H, m), 3.18 (1H, m), 3.23 (1H, dd), 3.31 (1H, dd), 3.33 (1H, m), 3.44
(1H, m), 4.18 (2H, m), 4.46 and 4.55 (2H, 2 br s), 4.67 (1H, m)}, 7.16 (6H, m), 7.29 (5H,
m), 7.81 (1H, d), 7.82 (1H, s).
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£) (S)-3- 5-(t-butoxycarbonyl)-2-[N (t-butoxycarbonyl)-N-(2-
phenylethyl)ammomethyl]phenyll—2 (memoxycarbonyhnethyl)-propmmc acid
hydrochlorida
To a stirred solution of the compound of Example 36(f) (1.47 g, 2 mmol) in (3:1)
- THF:water (16 mL) at 0 °C was added dropwise a solution of lithium hydroperoxide
made from 30% hydrogen peroxide (0.7 mL) and lithium hydroxide hydrate (90 mg, 2.1
mmol) in water (2.1 mL). After stirting for 1 h at 0°C, excess peroxide was destroyed
with a solution of sodium sulfite (1.28 g) in water (6.2 mL) dropwisc with cooling. The
reaction was then acidified with 3N hydrochloric acid and extracted with
. dichloromethane (2x50 mL), dried (MgSO4), filterad and concentrated.

h) (8)-3-[5-(t-butoxycarbonyl)-2-[N-(t-butoxycarbonyl)-N-(2-
phenylethyl)ammomemyl}phenyl]-2-(methoxycarbonylrnethyl)-propmmc acid
hydrochloride -

The compound of Example 36(g) was treated with a solution of 4N hydrogen
chloride in dioxanc (15 mL) with stirring for 10 min at RT and concentrated without
heating, The residue was taken up in ethyl acetate and concentratad (o remove excess
hydrogen chloride and crystallized from ethyl acetate:ether to give the title compound
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J=16.7 Hz), 7.00-7.23 (6H, m), 7.69 (1H, 5), 7.71 (1H, d).

1 (16, m), 5.20 (1H, d,

‘&) methyl (R,5)-8-carboxy-2,3,4.5-tetratiydro-2-methyl-3-0x0-1H-2-benzazepine~4-
acetate _ |
Using the procedure of Preparation 8(a)-(g), except substituting 4-bromo-3-
- methylbenzoic acid for 3-bromo-4-methylbenzoic acid and substituting methylamine for
phenemylamine. gave the title compound.

b) (R,S)-8- [[(4,4' blpxpendm- -yl)]carbonyl]-z 34 5-tetrahydro-2-methyl—3-oxo—lH-Z-
benzachmc—al-aoetxc acid

Usmg the procedures of Example 25(b)~(c), except substituting the compound of
Example 37(a) for the compound of Example 25(a), gé.ve the title compoand, HPLC k'
3.23 (PRP-1; 15% acetonitrile/water-0.1% TFA); 1H NMR (400 MHz, CD30D) §7.21-
7.30 (m, 3H), 537 (4, J=16.6 Hz, 1H), 4.58-4.74 (m, 1H), 4.07 (d, J=16.6 Hz, 1H), 3.84-



1H), 2.63-3.17 (m, 6K), 3.01 (8, 5K), £.47 (¢4, J=1/.0, 4.7 Hz, 1), 1.10-5.10 (M, 1U0);
20 b) met hWMIS(ES) m/e 428. 2[M+H]+ 214 6, 205.4; Anal, (Cz4H33N304 -2 CF3CO2H-H20) .
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conmpound of Exanple 2(a) (2.0 mml) dissolved in DMV (30 nL) was

treated with EDC (2.2 mmol) and. 1- HOBE, , 2.1 mmol). The m xture was
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(R9S)-2,3, 4, 51 ‘P‘e“t"})a d&fl dm 8H7 f-flmeﬂlylammc The mixture was treal

yl am no] 3 @MH?#PF@H% 4%90%%0 @ghgéeéqnﬁg’é{&“’y g“ld% 2‘,3}(1[{@{' ] ”?thg

conpound of vﬁ,&i@ﬁﬁﬁ&iﬁ flash(dhraniatdERbhy U8 Mm@me}d ot HRUOL' 41 PRP-1; .

‘;‘[‘?Hl'eg N S Qg niriR AL SIS -6%{53'2'1#{;3 {H&B'h){ﬂ&’aéna‘éﬁ‘i%s 174, f“/‘&ﬁkon was
2H), 7.12-7.24 (m, 4H), 6.63 (d, J=9.0 Hz, 1H), 5.59 (d, J=16.7 Hz, 1H), 5.21 (dd, J=9.0,

" 1 Haz, 1H), 390 (d, }=16.7 Hz, 1H), 3.72-3.90:(m, $H), 3:04.(s, §H), 2.94 (44, J=16:6,

9.0 Hz, 1H), 2.66 (dd, J=16.8, 5.1 Hz, 1H); MS(ES) m/e 424.2 (M+H]*; Anal. -
(C22H25N504-2 CF3CO2H) caled: C, 47.93; H, 4.18; N, 10.75. found: C, 47.86; H,
4.40; N, 10.87. '

Using the procedure of Preparation 8(c)-(j), except substituting 2-(2-
thienyl)ethanamine for 2-phenethylamine in the procedure of Preparation 8(c) and
substituting sodium borohydridc and nickel chloride hexahydrate for Pd/C and hydrogen
in the procedure of Preparation 8(f) and substimting triethylamine in refluxing toluene for
sodium methoxide in methanol in the procedure of Preparation 8(g) and substituting
lithinm hydroxide in aqueous THF for aqueous sodium hydroxide in‘methanol in the
procedure of Preparation 8(j), gave the title compound.



- 30- gdue was

di ssol ved i g | X C, dnd
aci di fi ed WHRRIGIRAIDN 2 NEe @8i8ncent r at ed
and the resi due m;meklsjne@b.r ﬁﬁ@i&h}qﬁmw@a&aﬁ fBibﬁél!zﬁphx-tO

é;:ln& ghg t érlzgdxggﬁlgﬁg?ag@tp@réam dxssole%I_ﬂ)w {31) mL) was treated with
(R S) 8- [[[Eer(zamaml-mymsﬂhbcdirhctﬁ Tuhiren)phiispliottidombikaflweophobpiatdORR| | -
2oy tio ! o hifbff 1 i ORT; 88 nig 2P YERY Sh it ic'prd 7R BekARRINRS The 2CCt ' ©

acid 10
(R S)- 8- [[[mmqmmpmﬂaynhbbmnwyw«mmbmoxmmwmznm#

fl h
gy orr e YTBbo e R .W. o R 48, EancanRid dn
of  Prepar at pesifiesltry) flash,cheqmatagrephy- ut i ng methyl (R S)-8-

ﬁ we waenyl eth
t

e procedure

Theproduct is dlssolved in 50% TFA/methlene chioride at RT and stirred 1h, The
solution is concentrated by evaporation of the TFA and methylene chloride, redissolvéd '™

~ in methylene chloride and re-concentrated.

A portion of the compound (0.26 mmol) was dissolved in methanol (9 mL), and
1.0 N sodium hydromde (0.81 mL, 0.81 mmol) was added. The solution was stitred at
RT ovezmght, and concentrated The remdue was dissolved i m waterlacetommle G mL) B
cooled to 0°C, and acidified with TFA (0.21 mL, 2.7 mmol). The solationwas ~ 7"~
concentrated and the residue was purified by reversed-phase flash chromatography (C-<18-
silica gel, AN/W-TFA). Concentration and lyophilization gave the title compound.

MS(ES) m/e 507 [M+H]*, 505 [M-H]~.

Usmg the procedure of Example 40, except subsumtmg the compound of
Example §()- for methyl (R,S)-7-carboxy-4-(2-phenylethyl)-1,3,4,5-tetrahydro-3-0x0-2H-

1.4-benzodiazepine-2-acetate, gave the title compound,

Example 42




LT LA,
15 - Using the procedure of Example 2(a) except substxtutmg isopropylamine for . .

car boxy- 2, Cis(ﬂ:eﬁcylz@&bét&){diﬁ&s&uﬁﬂg’dﬁmb ARG Yh géfﬂtﬂ'il# @?{E?Sﬂﬁﬁﬁp' ne-2- -

tate f t 8 t
271 o o4 (PRANIEIR IO the cyCizaliohisp 357:h6 BOAFORPORE2a i ne T or

4- (met hyl am no) - (N- benzyl oxycar bonyl ) - benzam di ne, gave the title

ey 7. 7 b mle (S B2 s by e bl Sbig e L o’ 1y %6 65 (s

1H) 6.6 (@yﬂdﬂ)emsmﬁwmﬂmu(uicarwm}-maa—bwow&plﬁe-laceme 2H), 4.9 (q,

3ty 2,05 (dd ﬁ%%yé il Edyfie ), ! subluily B cpobi o 3 4° (5

(R S)-8-[] ﬁ&\mmywndaofrﬁm mazayerthertitle compeshdar bonyl |- 2, 3, 4
tetrahydro 3- 0x0- 4- (2- phenyl et hyl) -

éfH B Al o ?\f%@m iy rishBropybs oxe- A1 CpBeRARYR i ng 1. o
hy?L gge?ociggM])médiylmmb]wfboﬁﬂlﬂHrl.)ﬂl-bmzod:mpimd-metdle 10% pal | adi umeo?40
el ) o 1, ) VRS ol Grobalic P EBRoIE SRS Dkt sindHORAORR BRBRERES ° 100 1o
met hyl est &xampler42¢b)for the comppundef, Example 2(b), gave tiritlaompoundst er (0. 27

nmol ) was di ssolved in rret hanol (9 nL), and 1.0 N 30 sodium hydrOX|de
0.81 nm, ed. The solution was stirred.at

E)ver ni ght, %? %ﬁ% &Peﬁ’@ﬂpml’ﬂe:;‘ﬂﬁ%‘lsdﬂ@ (ﬁﬂp%ﬂ@%ﬂpﬂﬁbﬂ] in

wat er /"acet Myumoxoamnyu 1m)4rbeﬁemmpine-ﬁmeh§;a anddam 3' flod wit 3 TFA
0.21 m,, 2. ut congent r. at and -t esi due
\(Nas purified b%@@cffﬁ’ﬁ% %gﬁi&ﬁe 3@09?&%@?‘&%‘?9"4% ECOMPO%C@#& t he
title conp&xample[42(c)]fot thtBoragOthd\dfExafiplec2(c), gije thetitle Coitipoand. 1H), 7.4 (d,
1H), 7.25- 35 7.05 (m 6H), 6.8 (d, 1H, 6.7 (s, 1H, 6.5 (d, 1H, 5.35

d, 1H), 5.05 1H), 3.8 (d, 1H, - 3.65 (m 2H), 3.4 (s, 3H), 2.9
Edd, T)H), 2.7 Em 25)'), 2.6 Edd, ?H).Mﬂﬁ)ﬁrﬂe(gllalo_{) (s 39

Usmg the procedure of Example 35 exeept subsutunng t-butyl 3-ammo-4-[N ~(t-
butoxycarbony1)-N-(2-phenylethyl)ammomethyl]benzoate for t-butyl 3-amino-4-[N-(t-
butoxycarbonyl)-N-(methyl)-ammomcthyl]benzoate in Example 35(a) gave the title
compound.

This Sheet Has Been Rep

Hllllll Illlll mn Ill Illl



lllﬁll] I.DHLJ 4) LA TR bn:.\iymw—r‘a»vmw
[MrH [err]. .., A mixture of methyl (R,5)-7-carboxy-2,3,4,5-tetrahydro-3-0x0-2-(2-phenylethyl)-

REPLACENENT | 8t-Bdnzazepine-4-acetats (2.67 mimol), tristhylarmine (0.42 mL, 5.87 mmol) and - 31 -
Exanple 4. ation

. P - 0,
(RS)- 8- [ ( fipkenyphptpfip %ﬁ’%&{i@% O 48R Mol in tolent (0P oY heated 2t JOSC 5
t )et r ahﬁd{ 0- Bord®h JAfsr-thémmpeeathel waslbiwéred 1o8OFLL theauiapire was treated withbenzyl
a) nethy : o ,
(R S-8-[] wacg‘d?'gg%%r%%znlyﬂqnl s W ff-r fléth .ragﬁggr}cgpt;_tﬁ%ogﬁelz %ﬁdf:%;}flaf am noj
car bonyl ] - 2 pesifiedby Bashahyamarography tvgive theidagpappynd) - 1H- 1, 4- benzodi azepi ne-
2-acetic acid 10 Met hyl (R, S)-8-carboxy- 1

24 S et A ol B ST N oan By easbony etbylamtio] 2,3,4,5-tetrahydro-3-0x0-2-(2-
| phenylethyl}- 1H-2-benzazepine-4-acetate.
The compound of Example 169(a) was treated with sodium hydride and
iodomethane in 4:1 THF:dimethylformamide to give the title compound. )

¢) methyl (R,S)-7 ‘methylamino-z,3.4;5-teu'ahydro-3-oxo-2-(2-phenylethyl]— 1H-2-
benzazepine-4-acetate -

" 'Using the procedure of Examplé 19(c), except substituting the compound of
Example 169(b)-for thie cormpound of Exatmple 19(b) gave the title compound,

d) methyl (R,S)-7-[{[4-(N-benzyloxycarbonyl)(aminoinino-
methyl)phenyl]carbonyl]methylamino]—Z,S_A,s,-teu'ahydm-s-oxo-z-(z-phenylethyu- 1H-2-
benzazepine-4-acetate | o
The compound of Example 169(b) is treated with 4-[N-
(benzyloxycarbonyl)(aminoiminomethy!)Jbenzoic acid, BOP andtriethylamine in 5:4
dichloromethane:THF to give the title compound.
e) methyl (R,S)-7-{[[4-(aminoimiomethyl)phenyl]carbonyl)-amino]-2,3,4,5-tetrahydro-3-
0x0-2-(2-phenylethyl]-1 H-2-benzazepine~4-acetate , ,
Using the procedure of Example 19(c)-(d), except substituting the compound of
Example 169(c) for the compound of Example 19(b) gave the title compound.

Paren i id
A preparation which contains 20 mg of the compound of Example 1 as a sterile

dry powder is prepared as follows: 20 mg of the compound is dissolved in 15 mL of
distilled water. ."Ithe solution is filtered under sterile conditions into a 25 mL multi-dose



dextrose it water (L)OW) Lor intravenous or intramuscular iyjection. 1he dosage 1§
benzodi azepipeehs-detatingicd b@'&h@uﬁmb)\ vaiuhe0 | Subdequenidifurion thaylbe mwte tyr eat ed

ol o ASGpDTpEe FlRR ithod of i adesbe i fipheP Wil of B kot iudi

1, 2, 3, 4- t et pphpetered dasqmaydie added & anotharimecharism foratispensimgthegirug, 2sina 48 h,
concent rate oﬂ@%rB%fv{g?@'d‘i’iﬁ%ﬁ@%}nwroﬂér‘?rﬂe&ﬁbn-ihﬁéfbn“s%t&ﬁat ography to yield

the title 1
(R S-8-[[(1,2,3,4-tetrahydro-7-isoqui nolinyl]amno]-carbonyl]-2,3,4,5-tetr
ahydr o- 3- 0X0-4- ( 2- phenyl et hyl ) enzodi azepi ne- 2-acetic acid
The conpound of Exanple 4(a) (0.56 mmol) was dissolved in a m xture of 20
CHerr]CdJ[err] (25 nL) and TFA (5 nL). After 1 h, the m xture was
concentr at eMJ%ngmet hyl ester of the title corrpound
The met hyl ester I t ha 1a|

A(qg,pgﬁ W‘%‘W"?\&ﬁ%&é‘%"ﬁ F!%Pﬂnk was Sgl rred

sodi um hydr oxi de

at RT cmpmundgiflﬁxampknl wah?éangeﬁlacmemdm Oif mguwmfaeames ed in
wat er/ aceto crebted pfied with TFA (0. 21
m., 2.7 mmP%sudPh?oso u Fon msanﬂ?ﬁieﬂq%%%cl%ﬁit at ed&g,?l‘g the residue was

purified by reversed phase :fl ash chromat ography to yield the title

conpound. Anal . Example 47

[Clerr]Herr]Nerr]Jerr]. 0. 6(Clerr]HF[err]Jerr])-1.5(Herr]O] calcd:

06055 H 5.64; N 9.31. found: C 60.45; H5.80; N 9.28. 30
Exanple 5 °

Oral DiskgeUnit Sorposition
(R S)-7- [ (44 - iRapisrtebha %a%h%&ﬂﬂ%ﬂ%rlepée& by Mb%@gﬁhﬁﬁﬁﬁy% m% of 4-5-
sucrose, 150 mg of calcium suifate dihydrate and 50 mg of the-compound of Example-1-
with a 10% gelatin solution. The wet granules are screened, dried, mixed with 10 mg
. starch, 5 mg talc and 3 mg stearic acid; and compressed into a tablet.

The foregoing is illustrative of the making and using of this invention. This
invention, however, is not limited to the precise embodiments described herein, but
encompasses all modifications within the scope of the claims which follow.



LB AR 1A 1)
f;f‘s) 7-car b@%@ﬁ%[# SRy ek resil-Asap-SIIE2-(A-plpeddingethyld. 5- oxo- 111, 4-

benzodi azepi methYlamindlebsbonyl)- 1H—14—benzod1azepme— -adetioheitlj on of net hyl

bhenyl ot byl ) SRSk £3 iskh i SESidind- SRRl - pipopgippetlimpdiyigmino]
hydr ochl ori cozgbonyl}- BH-1 4—hmodig;mnm—3~acmmid (50 nL) was treated with

pl ati num oxi gegf & %ﬁﬂmomemyl)b%ﬁ'ﬁ&% Pﬁfyﬂ%eﬁlﬁﬁaﬂﬁo}cﬁ?}ﬁxﬁ]% Alsxt U; e was

filt d and i Itrat
n{et h$|r e( Rag) gonc > ra %yghtmﬂqqhyl)-lH-l Lbcnzodmzepine-z-acenc acid;

1 yl ) car bony¢g, si 8-{((@:2;3 Ahnidot hishdquinelfyHaminclGarboriyt]-2 385 tetraBydrs G-eico-1 H-
4-benzodi % ?f—pﬂeny%etﬁlﬁ?tlﬁt f’l4~benzodlazepme-2-acauc acid;
(R,5)-7-[(4,4'-bipiperidin-1 -yl)carbo:xyl]-4—[2-(cyclohexyl)eﬂlyll-2,3,4,5-tetrahydro—3—
ox0-1H-1,4-benzodiazepine-2-acetic acid;
R,S)-7-[[4-(2-aminoethyl)piperidin-1-yl]carbonyl)-2.3 4.5-ten'ahydro—3—oxo-4-(2-
phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
®R,S)-7-[[(1,2,3,4-etrahydro-7-isoquinolinyljaminojcarbonyl]-2.3,4,5- tet:rahydro-S-oxo—
4-(2-phenylethyl)-1H-1 JA-benzodiazepine-2-acetic acid;
(R,5)-7-{(4,4"bipiperidin-1-yl)carbonyl]-2,3:4 5-tetrahydm-4;rﬂe'thy1-3'-oxo- 1H-1,4-
benzodiazepme-z-aceuc acid; Vo :
R,S)-2,3,4 S-ten'ahydro-:i-oxo-:Z-(z-phenylcmyl)-‘? [[[Z{I-pmemmyl)emyl]
methylamino]-carbonyl}-1H-2-benzazepine-4-acetic acid;
(R,S)-2-butyl-2,3,4,5-tetrahydro-3-ox0-7-{[[2-(piperidin-d-yl)-
ethylimethylamino]carbonyl]- 1H-2-benzazepine-4-acetic acid;
2-benzyl-2,3.4,5-tetrahydro-3- oxo—7-[[[2-(plpendm-tl-yl)-ethyljmethylammo]carbonyl]~
1H-2-benzazepine-4-acetate;
234 S-mtnhydro-3-oxo-2-(5—phenylpentyl)-7—[[[2 (pxpendm-4-yl)-ethyl]methylammo]
carbonyl]-1H-2-benzazcpine-4-acetate;
R.5)-7 -[[[4-(arninoiminomeﬂlyl)phcnyllmethyl-amino]carbonyl]—2,3,4,5—tetrahydro-2-
Lsopropyl-‘j oxo-1H-2-benzazepine-4-acetic acid;
R,5)-2,3 4,5-tetrahydro-2-isopropyl-3- oxo-7-[[[2-(4-p1pcr1dmyl)emy1]methylammo]
carbonyl]- 1H-2-benzazepine-4-acetic acid;
R,8)-2,3,4,5-tetrahydro-2-isopentyl-3- oxo—7—[[[2-(4-p1pendmyl)eﬂlyl]memylamm0]
carbonyl]- 1 H-2-benzazepine-4-acetic acid;
(R,S)-2-(3,3-dimethylbutyl)-2,3,4,5-tetrehydro-3-0x0-7- [[[2—(4—-p1pendmyl)ethyl]
methylamino}carbonyl]-1H-2-benzazepine-4-acetic acid;
(R,8)-2-cyclohexyl-2,3,4,5-tetrahydro-3-0x0-7-[[[2-(4-piperidinyl)ethyl]
methylamino]carbonyl]-1H-2-benzazepine-4-acetic acid ;

t et r ahydr o- 31 oxo- Aréohp@um.sﬁ@gh%gghagr&pacetlc acid



memylamino]-carbonyl] 1 Fi-2-benzazepine-4-acetic acid,
The conpoungr &hﬁhorﬁ&h?l)pﬁmyl)]-cdtb%ﬁyﬂ]amﬁo] BSPI}Ete(tﬁﬁ?']drbﬂmZ—(z--'-
treated with ?1 %1 Lt {ﬁz‘g , 2.1 mmol) I's mXxture was
treated V\ntfPthD? ng%ﬁ%%ﬁ@}r“} L?.cgfuc |per|d|ne(24mml) stirred at
RT for 48 h,(R,8)-2- {2-(c:gciohmyrl)¢thdij bﬁﬁ.&h&ah}em-amm(bﬁ[[@y(#-pﬂpendﬁ.nwethylhsh'
chr omat ogr a c) nethyl
(R S)-7- ?(4%%6"%?“&%%?5&%95 z%* ‘ﬁ ES (cyci ohexyI)Zath |]1y
t et r ahydr o- SRHE- (il“l'—-bll?lmﬂﬂéhéd Bpﬁb@wl g:é@hxdrg&@co—z-(z-pheny ethyl)-tﬁe
conpound of 4l Adceti acfd; Mol ) was dissolved in a mxture of 20
SHHEICAri R AL METOR T

concentrate

R S)-7-[(4, %mlmyeawmyu-uﬂ)zmmpmb-mprbﬁmmmhexyl yethyl]-2,3,4,5-te
compound of Bk E g IHRARI AR AN EuRa s 00 e S
treat ed Iitlbenmdmcpmmmuyamdle (25 ng) in water (2 nl). The mi xture was

Pyt oxd de. nfaralE A poiperidht-FELERBhYIPZT S RHALy B8 U I RAFIAA R,

m xture was bé Plﬂ@'@oﬂca%la@ﬁe aqueous resi due was neut ralized with

hydrochl or i gragi7o @M—b‘fﬁiﬁ@tﬁﬂhﬂaﬂﬂ@arb ]2@54 Sleranidror-R6pdpyIaa-bke 1H- D4-

refrigerator ov rnlgﬂt and.fil.tered he filter cake was washed with col d
water, acet OARZodIAZEPINE2ACREGACId: 5 yield the. titl e conpound Anal .

[Clerr]Her r(RMf{M4‘£H1piper]idﬂ~15y1ﬁawanwa,ﬁz4;s}mydmm¢¢w3-m—1H-1 4-
benmdmzepm&z-aceuc acid;
(8)-7-[(4,4-bipiperidin-1 -yl)carbonyl]-Z 3,4,5- teu'ahydro-4—methyl-3-oxo- 1H-1,4-
benzodiazepine-2-acetic acid;
Sodium (R,S)-7-[(4,4'-bipiperidin-1-yl)carbonyl]-2,3,4. 5—tetrahydro-4~mcthy1—3~oxo-lH—
1,4-benzodiazepine-2-acetate;
(R)-2,3,4,5-tetrahydro-4-methyl-3-oxo-8-[[[2-(4-piperidinyl)athyl]
methylamino)carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;
(8)-2,3,4,5-tetrahydro-4-methyl-3-oxo-8-[{[2-(4-piperidinyl)ethyl]
methylamifio]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;
R,S)-8-[[(4.4"-bipiperidin-1-y}))carbonyl]-2,3,4,5-tetrahydro-2-methyl-3-oxo0-1H-2-
benzazepine-4-acetic acid;
(R,5)-2,3.4,5-Tetrahydro-7-[1- [4-(4-pyndyl)p1peraz:ny1]carbony1]-4ameﬂ1yl-3-oxo-IH-
1,4-benzodiazepine-2-acetic acid;
(R,S)-7-[[[4-(aminoiminomethyl)phenyl]-methylaminojcarbonyi]-2,3,4 S-tenahydro-?.-
[2-(2-th1enyl)ethyl]-3—oxo-1H-2-benzazepme4aceuc acid;
(R,5)-2,3 4, 5-tetrahydro-3-0x0-4-(2-phenylethyll)-7-[[[3-(4-piperidnyl]propyl]
methylamino]-carbonyl}- 1H- 1 ,4-benzodiazepine-2-acetic acid;
(R.5)-2,3,4,5-tetrahydro-4-methyl-3-0x0-7-[{[3-(4-piperidnyl]propyl]
methylamino]carbonyl)-1H- 1 4-benzodiazepine-2-acetic acid ;




methylamino]carbonyl]l-1H-1,4-benzodiazepine-2-acetic acid;

cal cd: G 49, 7652 Bt Ml 68 pledyighy) 2 420 431260 021 N 6. 62

Exanpl e 6 35 :
( Rars? (73 [[ 4- Pipegﬁvwsé&wﬁh%#&we]wbpnyﬂﬂé%}ﬁthqulmm-ﬁsaqeés ﬁemy@nd) 3

?ng (2- phetHszhm&ﬁidm&nﬁnm;WﬁﬁWoaymﬁ@&ymth 3.4 S-tetmahydro-3-
(R S)-7-[[ 4- PNQ? @%&%&WHM%R%W%&WPS a%itner i din- 1-yl ] car bonyl ] -
2, 3, 4, 5- t et r ahd/ phasmacetically &2epiable\shles thedepf. 1H- 1, 4- benzodi azer)l ne- 2- acet ate
Met hyl R, S)-7-carboxy-2, 3, 4, 5-tetrahydro- 3- oxo- 4- (phenyl et hyl’) - 1K1, 4-

benzodi azepi ne- 2- acet ate 2.0 mol ) dissolved in DM (30 nL) was treat ed
wi th DCC 2. (4%erampoun zlm«?h)xs):hospmﬁmsm (285 ng, 2.1 mmol) and adj usted

Q@‘O@t

HN

to pH 7 with

R is H, Cy.galkyl, benzyl or 2 carboxy protacting group.
R3 is Cygalkyl, Ca.galkenyl, Ar-Cy4alkyl or Het-Cy.4alkyl.; and

XisH, C1.4alkyl, Cy_4alkoxy, Cy4alkylthio, tl'.l.ﬂllOl’Oﬁlkyl NR), CO2R,
CON(R"2, OH, F,CL BrorL;

and pharmaceutically acceptable salts thereof,

provided that if X is H, R3 is not phenylethyl, or with respect to formula (IT),
cyclohexyl

3. A compound according to claim 1 which is:

(R,S)-2,3 4,5-tetrahydro-4-methyl-3-0x0-8-[{[2-(4-piperidinyDethyl]
methylamino]carbonyi]-1H-1,4-benzodiazepine-2-acetic acid; or
()-2,3,4,5-tetrahydro-4-methyl-3-ox0-8-{[[2-(4-piperidinylethyl]
methylaminoJcarbonyl]-1H-1,4-benzodiazepine-2-acetic acid;
or a phammaceutically acceptable salt thereof.

4. A compound according to claim 1 which is:



benzodiazepine-2-acetate;or

tri et hyl an @ [Fhe-UbisbiMia- 1oRScAbRAED3 4 ferdh o B U BRAT DL 2 (4-

pi peri di nyﬁ'? [phnan‘g\ﬁ’is iy N%D (ﬁﬂﬂstl\rmr ed- at}(RT f-or- 38 ‘h, concentrated"
and the're achmc—i,ég— tEacidt  ed by flash chromatography to yield the
title conpaytacphadfacenticallylapceptable salt thereof

(R S)-7-[[4-(2-am noethyl)piperidin-1-yl]carbonyl]-2,3,4,5-tetrahydro-3-0xo
-4-(2- phenyl ethyl)-1H 1, 4- benzodi azepi ne- 2- acetlc aci d

The conpourd of Epmxmaecls(ca§ cqupctsmonmormmmg acqowoumb%ccmuzg iiaay Gne of

CH err] O [ gidilns (2P m@ e the m xture was
concentr at eémno 1g| ve t% a&?ﬂﬁcﬁl@hﬁcﬁetgﬁl%r%#e the title conmpound.
The nmethyl ester (0.27 nmol) was d| ssol ved in nmethanol (9 nL), and 1.0 N
Sodi um hydrgxi d%(ﬂéﬂﬁ»& m”r'-mlﬂn@ﬂg a’tibd@ducﬂ&tﬁnmbsladmmwmﬁugwl rred

at over hen was c en ted The d olved in
water/acet cﬁ?F‘;c/PPP?‘\t: r\cgrdmg to a‘WﬁS“e 28@@ '?‘&06[‘%4f9‘]“ h%*@%ﬁ%ﬁff.'ezsw ;/h T;:A

(0.21 nm, 2.7 mmol). The soluti.on was 20 concentrat ed and the residue was

D ¥t Sk AR el Ay SR ATHAR R N s, embofs, Sriifard 11

Exanpl e 7 1mrct-rﬂn39dlwdem optestenosis following angxoplasty, which comprises

(R S) - 7- [ [ (ghrniske: Ebﬂ‘dﬁ%‘i’&l'aﬂ loh gt d185R04 6Pd ARl iPnebd?- S-

tetrahydro-3 al'l oxo-fh-l% g%ﬂgdﬂﬁe)atchy y - benzodi azepi ne- 2-aceti-c acid

Usi ng t he ﬁh"(’f@%‘dure of Exanple 4, except substituting met hyl

(R S)-7-carboxy-2, 3, 4, 5- tetrahydro 3- 0x0- 4- (2-phenylethyl)- IH 1, 4-

benzodi azepgone
r

(R S)-8-carboxy- 2"2?‘% §e ok ‘@8%@% %%gclw%n of alnzanery or vein following thrombolytic

therapy compnsmg administering a compound according to-any one-of claims 1-4 and a
thrombolytic agent.

9.  The use of a compound according to claim 1 in the manufacture of a medicamet
for inhibiting platelet aggregation.

10.  The use of a compound according to claim 1 in the manufacture of a medicament
for treating myocardial infarction, thrombosis, embolism, stroke and infarct-related
disorders, or restenosis following angioplasty.

11, A prdcess for preparing a compound according to claims 1-4, which comprises
treating a compound of formula (IV):

RS

RS. ﬁj{v o)
l*/

COzR

wherein



2 . tH I lJS.IE{L E; alkyl, benzyloracarboxypmtecnnggmu e the title co@o "

phenyl et ny i u -
Anal . [C[e ]lﬁ-ﬂrﬁgbb\k ﬁﬁ%&@ﬁr‘f‘géﬁflgyqur%gl 7804 - 0. 75(H err] O]
cal cd: C, 53.55; XHs Hi Cyealieyl, q.@moxwmmhlkﬂth, tifluorb8kADN R, €CBRL, N, 7. 56.
Example 8 3

(R S)-7- [(4@”@”&1%&.5@%8% carbonyl ] -2, 3, 4, 5-t et rahydr o- 4- net hyl - 3-
0x0- 1H 1, 4- benz o&F4s Bfiwherein aste mdtrpgen is protectcd

- 34 - o thyI 4 n| t robenzoat e
i 3-Met hyl - rﬁx%hraoé%éﬁéggﬁig&?c?%em n&l) was added to pyridine (1.25
L) and)-& fernove apaRMmo Rrot V%WUE&"’"B@ et BPFESTAFY. chl ori de (609 g

\; 3 45 1ol ) \A@ﬁtﬁﬂdﬁdve a ca'boxy protecung group from COaR.

12. A process for preparing a pharmaceutical composition comprising admixing a
.compound according to any one of claims 1-4 with a pharmaceutically acceptable carrier.
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5 rapidly while naintaini !muumu mng t enper at ur e <30[err]CW|th an

ice bath. A precipitate rds the end of the addition and

pyridine (500 nL) was added to I nprove: - ing. The m xture was
stirred for 30 min and t-butanol (523 nL) was added dr opwi se over- 30
mn at < 30[err]C. The m xture was stirred for 2 h, dissolved in

hexane: et hyl acetate (4:1; 2.5 L) and the resulting m xture was

extracted with water. The organic phasmlo concentrated to give a
light yellow oil which crystallized on cooling to give the title

conpound (635 g, 97% . np 56-58[err]C b) t-butyl

3- br ononet hyl - 4- Gompolredszd ahie invention are inhibit plasletdggregatidbn khd are daseribed by
Exanpl e 8(?05_&@&!%99 2.68 nol) in carbon 15 tetrachloride (6 L) was
stirred an d with N-bronmosuccinimde (476.5 g, 2.68 nol). The
m xture was irradiated and heated to reflux with 3 flood | anps positioned
bel ow t he solution | evel. Benzoyl erom”de (6 g) was added in four
portions while the m xture was tedto reflux and the | ast portion
was added as reflux was reached h. 0 m xture was irradiated
at reflux for 12 h, cool ed, allowe several hours, filtered 20
and concentrated to a brown oil (8X0.7 93 adiR was taken up in hexane
(3 L) and et her (500 nm) (boiling) filtered and the filtrate was
partly concentrated by boiling. The M esulting solution was allowed to
stand over nwhgreinand t he of f-white crystal line solid whi ch fornmed was

filtered, vvashedAm% gegfe and dried to give the title conpound

(39669, 46. 8% rr]C [err]H NMR (250 MHz) [err] 4.5 (2H); TLC
Rlerr] 0.7 (si | IR BeC1.6aByl, banzyl et smedrboxseprotegtinggroup) . The filtrate

yiel ded a seconqfzen Qlkyl! AN Jan1] € GtyclohkIE, ealkyl, or b2 dhficyl
RS is 4-amidino-Ar-CON(CH3), 2(4-piperidinyl)(N-methyl)ethylaminocarbonyl,
4~(4-piperidinyl)piperidinylcarbonyl, 4-((2-amino)ethyl)-piperidinylcarbonyl, 3-(4-
piperidinyl)(N-methyl)propylaminocarbonyl, 4-(4-pyridyl)pipecidinylcarbonyl, 2-(4-
piperidinyl)ethylcarbonylamino, 2-(4-piperidinyl)ethylcarbonyl(N-methyl)amino, or
(1,2,3,4-tetrahydro-7-isoquinolinyl)aminocarbonyl.

g
¥



c) t-butyl 3-(nethylam no)nethyl-4-nit r obefrzoat e Aqueous 40%
met hyl ami ne (623 nlL) was added t oBiéyctic KibrinogenaAmtagonits5 1) 30 stirred at
-5Cin an a?cetone/'i ce bath. A solution of the conmpound of Exanple 8(b) (238
g, 0.753 nol) in ethyl acetate (600 nL) was added dropw se.over | h while
nai nt ai ni ng the internal tenperBgldf thedoygnionof err]C and -5C. The
clear yell ow reaction m.xture was stirred for an additional 30 mn

d diluted wit I I f.water. He N ded, th
organ o phase vas sUBRIBVGHOnFEtET TaYEGE S RoREs s v B FER 5 S
hexane. The coaggregaion) planmnaceatital gompositions coataindny the compeatmis aad chethods of

concentr at ?:P' tﬂsiﬂé&% compoun&shé title compound (217.8 g) as a bright yellow
oil. ) _ - 35 - .
d) t-butyl 3-[N (t-butoxycarbonyl)-(nethylam no)-nethyl]-4-nitrobenzoate

A sol ution of the conpound of Exanwfaﬁk%ﬁ@ug@#%m In ethyl acetate (1
L) was stirred and treated w I -t-buly I car bonate (180.8 g,

0.828 nmol) which was added in portions. A vigorous reaction occurred
w h rapid gas evol uPlatletagrepationds believed & be mediated primarily through the fibrinogen

15  receptor, or GPIb-IIa platelet receptor complex, which is a member of a family of
adhesion receptors referred to as integrins. It has been found that frequently the natural
ligands of integrin receptors are proteins which contain an Arg-Gly-Asp sequence. Von
Willebrand factor and fibrinogen, which are considered to be natural ligands for the
GPIIb-IIa receptor, possess an Arg-Gly-Asp (RGD in single letter amino acid code)

20  sequence in their primary structure. Functionally, these proteins are able to bind and' '
crosslink GPIIb-IITa receptors on adjacent platelets and thereby effect aggregation of
platelets. -

Fibronectin, vitronectin and thrombospondin are RGD-containing proteins which
have also been demonstrated to bind to GPIIb-ITa. Fibronectin is found in plasma and as

25  astructural protein in the intracellular matrix. Binding between the structural proteins
and GPIIb-TIa may function to cause platelets to adhere to damaged vessel walls.

Linear and cyclic peptides which bind to vitronectin and contain an RGD
sequence are disclosed in WO 89/05150 (PCT US88/04403). EP 0 275 748 discloses
linear tetra- to hexapeptides and cyclic hexa- to octapeptides which bind to the GPIIb-IIIa

30  receptor and inhibit platelet aggregation. Other linear and cyclic peptides, the disclosure



ale HUL CULIoU UVLCU UL $tatUial dliilliv ablul stA{ULILGaL e UidViVoLU UL LI=A UV J 74,900, L=

5 final addisti oh05¥81t033 aail ERrHOAIBS63.TMEO PARTFEHPCR/USAEB RS disclosesed f or

an addi tional 3Chbnnogen Pece@rtoaﬁtﬂag@&tsememﬁtxm A\tdnforiPAtiofialeOnfn RARE RGD
carbonate and wt

he organic ab s concentrated tq
a light yellow oﬁeﬂ“%‘FFgﬂ mn&aw@@m ﬁe‘ﬁéig“r@ nng SWC“HGUII@%FCF?{“%!“
I c ]§/ acetone ba]E h}eba deerb@Tf@' movytitainog é’tﬁiet:ﬁﬂor a'.ﬁhhgoﬁislst(u.rgmn‘hﬁﬁtoﬁofrtl@éiGPIIthlIa
refrigerator ilter ve the.tit C
whi ch was used HO%H “ftﬂg‘ ftpogef‘&'ﬁ' "g‘fﬁ)a"gé gg’[ e‘?fk"fE m?@?‘%rlgf’ &ﬁ\@%f%&ﬁ)ﬁé%r])
[err] 8.05 (12H, stiucture 8banfihblacid)sequenées(2H, d), 2.9 (2H, s), 1.6 (9H,
s), 1.5 (9H, s); HPL r ' ¥’ .
mm A net hanol B: vvat (Ca;l;ﬁ 55 ‘%"ﬁgﬂx"’(‘é’ﬁ 08%@ % %ﬁ%ﬁc& Sg(ﬁoﬁgdan] é}l&fﬁjb&ﬁgupmw
det ecti on at and bggzpdfmpmes_wvmgyar@ inhihitprs of the GPIIb- areceptor and inhibit platelet
4-am no-3-[ N- (t alggﬁégéﬁ&ﬁr@éﬁh‘iﬁbpﬁgﬂhli Mzﬂ&%ﬂ&' Q class ofdrugs whichA

sol ution of the und of Exa 52 no) t
acet at e/ et hanola%‘%fnpt%e centel E?“’ S)is[zgxa@.écbl(t %g‘lﬂ%%lﬂ&f‘&n@iyé‘cﬁ) §W§‘§?‘Q?@d
with ethyl 1s L.HGEt Med Chag, 22/20A079)n Ik as uiso bgemdisclosedabiticerain Shghehyl-1,4e

was purged vvith tp Qf
hydr ogen was absor g‘g“gwﬂ’g%‘%"?ﬂ’ @Q%&&e#@b{?;&%u %g&m‘%&mg& 1?18
filtrate contai Ravg% Rl (198%k e@mmmm@gm@gwmslwmmham‘;hm@gwmgonwt

f) t-butyl

(E/2)-3-[N-(t- bua’[cgw c%‘retfésﬁlg mwo?sé(r)glgg (rcrﬁlsgbzlos g}p’(‘gof?’/. 0% hoxy- 1, 4-
di oxo- 2- but eny!l )Bf )éde 94/1477 (P(‘Al‘fﬁ MRE36)of .t he conpound | of
Exanpl e 8(expl 18.3 g, 0.352 nol) in 25 met hanol: et hyl acetate (1.5 L)
was stirred at RT under argon and di ngt hyl ) cet vyl enedi car boxyl ate (50
g, 0.352 nol) was added dropw se overs=3g=fra-aretre

In one aspect this invention is a compound as hereinafter disclosed for inhibiting
platelet aggregation.

25 This invention is also a pharmaceutical composition for inhibiting platelet
aggregation or clot formation, which comprises a compound of the invention and a
pharmaceutically acceptable carrier.

This invention further comprises the use of a compound as hereinafter described
in the manufacture of a medicament for inhibiting platelet aggregation

30 In another aspect, this invention provides a method for inhibiting reocclusion of
an artery or vein in a mammal following fibrinolytic therapy or angioplasty, which
comprises internally administering an effective amount of a compound of the invention.
This invention is also a method for treating stroke, transient ischemia attacks, or
myocardial infarction.

35



mxture was HORROYRYSPLUNP AXENHgD afLeESbellnj.e vede iﬁ%‘i?%%‘ﬁreebi&d/a%‘g gggP%nc? ggrh‘z? %‘F met hyl

acetyl enedi caplateley-bound f{tainogen recopon GPibellla, ardsmayl indera¢tiwitathgs@dhesion  The

reaction ' : s The resulting solution
rot&in v ﬁ%ﬁxsﬂﬁ@%ﬁﬂuﬁﬁv& Rﬁ(l)jé'?uelgmg site.

cont ai ni ng thpe titl e cormpoun was C nd used in the next step.

g) t-butyl -~ Compounds of this invention are encompassed by formula (D):
(R S)-3-[N-(t-butoxycarbonyl)-(nethyl am no)-nethyl]-4-[2-(1, 4-di net hoxy-
1, 4- di oxobut yl ) am no] benzoat e A sgbution of the conmpound of

Exanmple 8(f) (-168 g, 0.352 nol) in I N”acet at e: met hanol (1.5 L) was
added to 10% Pd/ C (20 g) noi stene@sz tate under argon in
a hydrogenation bottle. The m xture YQaszKghak I'n a hydrogen
at nosphere and heated to 48C until t‘j{?‘ei t had icgbzﬁm)unt of hydrogen was

absor bed, - . - 36
cool ed, wdnted, filtered through Celite and®the filtrate was concentrated
to give the tyfdréin conpound (173.4 g) as a yellowoil. HPLC tR 18.9

mn (Zorbax RX ( el{lri]sNI-flb?Céz.lSO nm

R is H, Cj.galkyl, benzyl or a carboxy protecting group. Preferably R is H.

R3is H, Cygalkyl, C3.galkenyl, Ar-Cq.galkyl, €3.7cycloalkylCogalkyl, or Het-

15 Cp.galkyl. In particular, R3 may be hydrogen, methyl, isopropyl, n-butyl, isopentyl, 2,2-
dimethylbutyi, benzyl, phenylethyl, phenylpentyl, 2-thienylethyl, or cyclohexylethyl.

RS is 4-amidino-Ar-N(CH3)CO, 4-amidino-Ar-CONH, [[2-(4-piperidinyl)ethyl]-
methylamino]carbonyl, (4,4"-bipiperidin-1-yl)carbonyl, [4-(2-aminoethyl)piperidin-1-
ylJcarbonyl, [[[3-(4-piperidinyl]propyl] methylamino]carbonyl, 1-[4-(4-

20  pyridyl)piperazinyl]carbonyl, [[2-[(2-amino)pyrid-4-yl]ethyl]methylamino]carbonyl, [[2-
(4-piperidinyl)ethyljcarbonyl] amino, [[2-(4-piperidinyl)ethyl] carbonyl]amino, [[2-(1-
piperazinyl)ethyl] methylamino]carbonyl, [[4-(aminoiminomethyl)phenyl]jcarbonyl]-
amino, or [[(1,2,3,4-tetrahydro-7-isoquinolinylJamino]carbonyl.

X is H, Cy_4alkyl, C; 4alkoxy, C;_4alkthio, trifluoroalkyl, NR")2, CO2R',

25 CON(R),, OH, F, Cl, BrorI. Preferably X is H. .

Also included in this invention are pharmaceutically acceptable addition salts,
complexes or prodrugs of the compounds of this invention. Prodrugs are considered to be
émy covalently bonded carriers which release the active parent drug according to formula
@) in vivo. ' ‘

30 In one subgenus, Al is NH and forms a 1,4 benzodiazepine which is preferably
subsituted in the 8 position, and RS is [[2-[(2-amino)pyrid-4-
yllethyljmethylamino]jcarbonyl; [[2-(4-piperidinyl)ethyl] methylaminojcarbonyl, or [[4-
(aminoiminomethyl)-3-fluorophenyljmethylamino]carbonyl. Preferably, RS is [[2-(4-
piperidinyl)ethyl] methylamino]carbonyl. o T T
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L n/min, gradl ridyDpigerazinyljcarbonyl °'t”‘?'28’4’5?"%"Aa”°%76i88%‘%} fief Hg’r‘?é'?°j%av’2?“yi'o
mn, W %&SE@P{YABEE% %épiaﬂivgnﬁ‘yl)@fjmﬂyl- (R S)-4-[2-(1, 4 di net hoxy--

1, 4- di oxobut yl ) ani iyetdnbhersibgenns, ad)is€H, whd bernmaad-benzazepine, which is A

(200, ey, v AerGUBE e 3'or BRGNS, dads it el Ppittuin; P BaBo Rl MR 200,

di chl or onmet hafaminoBsEioomethyl)phenyljmethylathinaicartivaylvi@n(di@peridifyedsfller r | C. The
sol ution S P /24 Al : : 0 give the title
compound |+ 354 ERboRHiiAG, (2204 Bioéhbinge i BBaRAGERY it ?‘i%‘r bax RX Cerr]
col um, 4.6 x(amipoipinogehyDehgnyllcathppylamino or [[2-(A-pigardiydethgllnat er - 0. 1%

?

TFA,h I10- 60% neddudahinolearbongl.m n, WV detection at 210 nm. 15 1)

met hy _ . . . :

(R S) - 7- car boxy- 2, Srefereq campaungs of hisipyenion a1¢5, o_ 11 1. 4- benzodi azepi ne- 2-
acetate A solution of the corrpounﬁ3 of Exanple 8(h) [112.7 ¢
(0.348 nol) with TFA )] ALN Nranol (2 L) was cooled to
between O[err]Cto -5[err] @ andN'sti nde a\r?gon. * Sodi um et hoxi de
i n met hanol (25% 396 x DI ) addegfover 2 h, 20 mai nt ai ni ng
the internal tenpera pet W€en Of

CHNR 5[e¢é£,g:. Fol | owi ng t he
addition, the HE ¢rature was “al | owed t 0”7 slowy and the m xture

stirred for 45 mn. aCl al acetic acid (42 nk:) was ml)dedtothe
reaction mxture followed by water (1.5 L). A crystalline precipitate
began to ®rmABhd the pH of the nmixture was adjusted to 4.5 by careful
addi tions of 12N hydrochloric acid. The m xturg3was stirred a few mn,

filtered and the 25 precipitate NI wat er and vacuumdried to
give the title compound (77.6 gl\’mo
N P
O/\/ X NH® CO2R
o)

NH
(Im)
wherein if X is H, R3 is not phenylethyl or, with respect to (IIT) only, cyclohexylethyl.
Such compounds wherein X is H and R3 is phenylethyl or cyclohexylethyl are described
in WO 94/14776 and are not a part of this invention. |

20  General compounds of this invention include:
(R,S)-2,3,4,5-tetrahydro-4-methyl-3-oxo-8-[[[2-(4-piperidinyl)ethyl]
methylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;
(R,S)-2,3.4,5-tetrahydro-4-isopentyl-3-oxo-8-[[[2-(4-piperidinyl)ethylJmethylamino]
carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;

25  (R,S)-8-[[[4-(aminoiminomethyl)-3-fluorophenylmethylamino]carbonyl}-2,3,4,5-
tetrahydro-3-0x0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
(R,S)-8-[(1,2,3.4-tetrahydro-7-isoquinolinyl]Jamino)carbonyl}-2,3,4,5-tetrahydro-3-o0xo-
4-(2-phenylethyl)- 1H-1,4-benzodiazepine-2-acetic acid;



dro 7-1so%olmylic m%]carbonyll -2.3, 4 5- tetrahﬁ'droa-oxg- 5

6%. err] Hﬁl )7%123“8 y; err
(1H, d) 5. 2 heﬂyle 1'3”9‘“@91 e{‘%ﬁFls) 29(3H s), 2926

(2H, r’r)m / m 2(R; Sam[(érﬁ-b@lpeﬂm-tyﬁcig&r@l] -2,3, 61 Siﬁstrﬂﬁ)(&mﬁgmmloﬁggw}m.l,ﬁa X 1|50
mm 1 m n, wat er - 0. 1% % met hano
over 50 mn, lg%"%é#%@bﬁ“%’?’%?{lg%&nm Anal . ((J er r}EHE err]Nferr](Jerr]) 30
cal cd: C 57 KR,S)H 3 ssazt;rahydrce?amo-ﬁ-@tpm:lylemyt}ﬂ -{{2-(Hpipsrazinyl)athyl. 17 nmp
280- 280. 5 YA

(R S)-7- [ ‘%{}?'B’)‘?fi IH'zﬂ'Pd%z"’gmeg%c tie agids, ] car bonyl ] -2, 3, 4, 5-
tetrahydro 4 tsd ‘gyb?oéd'i abydsend oxar bl B nigeridindetlt e 35

Esxl ng t hg(p; oe&@m&u@mﬁmm&f@n&}nm 2%@@@@@@&&&%@9 the conpound of
anpl e 8(i

(e S) - 7- car oo oS et ma- LI (PiReBcisrryPrespymsthyjamigolcacbonyl)-

1, 4- benzodi azdpi-2befizazepinatiacetg@ye the titl e conpound.

-37 - 15 2,3,4,5-tetrahydro-3-oxo-2-(5-phenylpentyl)-7-[[[2-(piperidin-4-yl)ethylJmethylamino]
carbonyl]-1H-2-benzazepine-4-acetate;
R, S)—7-[[[4-(ammounmomethyl)phenyl]met.hylammo]carbonyl] -2,3,4,5-tetrahydro-2-
isopropyl-3-oxo-1H-2-benzazepine-4-acetic acid;
R,S)-2,3,4,5-tetrahydro-2-isopropyl-3-oxo-7-{[[2-(4-piperidinyl)ethylJmethylamino]

20  carbonyl]-1H-2-benzazepine-4-acetic acid;
(R,S)-2,3,4,5-tetrahydro-2-isopentyl-3-0xo0-7- [[[2-(4-plpendmyl)ethyl]methylammo]
carbonyl]- 1H-2-benzazepine-4-acetic acid;
(R,S)-2-(3,3-dimethylbutyl)-2,3,4,5-tetrahydro-3-0x0-7-[[[2-(4-piperidinyl)ethyl]
methylamino]carbonyl]-1H-2-benzazepine-4-acetic acid;

25  (R,S)-2-cyclohexyl-2,3,4,5-tetrahydro-3-oxo-7-[[[2-(4-piperidinyl)ethyl]
methylamino]carbonyl]-1H-2-benzazepine-4-acetic acid ;
(R,S)-2-[2-(4-fluorophenyl)ethyl]-2,3,4,5- tetrahydro-3—0xo—7-[[[2-(4-p1pend1nyl)ethyl]
methylamino]carbonyl]-1H-2-benzazepine-4-acetic acid;
(R,S)-7-[[[4-(aminoiminomethyl)phenyl]carbonyl]Jamino]-2,3,4,5-tetrahydro-3-0x0-2-(2-

30  phenylethyl]-1H-2-benzazepine-4-acetic acid;
(R,S)-2-[2—(cyclohexyl)ethyl]-2,3,4,5-tetrahydro-3-oxo-7-[[[2-(4~piperidinyl)ethyl]
carbonyl]amino]-1H-2-benzazepine-4-acetic acid;
(R,S)-8-[(4,4"-bipiperidin-1-yl)carbonyl]-2,3,4,5-tetrahydro-3-0x0-2-(2-phenylethyl)- 1 H-
2-benzazepine-4-acetic acid;

35 (R,S)-2,3,4,5-tetra.hydro—3-oxo-2-(2-phenylethyl)-7-[[[2-(4—piperidinyl)ethyl]-
methylamino]carbonyl]-1H—2-l$enzazepine—4—propionic acid;
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benzodlazepme -2-acetic acid;
k t hyl
(1 Esge 471 L (4 4d%8bwmﬂguﬁlp§éwtwbabk@rmyﬂﬂ 342 Jgumicﬁwﬁpgingéﬁinﬁﬂd “oxo-
enzo |ng ep

Exanpl e 5(c), behzodl 1ub%tﬁj tt%a@xd L g’po nd Ex? 2}41) for the
conmpound of é@%ﬁg 45?”(5’)‘93“53\7 'ybﬂ%‘ Stlf@ C%ﬂmﬁ&dro-4-m Y %%)xo- 1
(R S)-7-[(4, 4benabdingepinedd-accticyacid; ar bonyl ] - % 4, 5-tetrahydro- 4- &rrEt hyl - 3- oxo
-1H 1, 4- 99h:BReRt Sriyi1-55 4% tesrabydro-4-methyl-5-oR8. 1K 4-

d f @?e% f‘:‘%ﬁ g&%i ?ﬁgrh@t ?’ut tr? a‘?’ﬁéocom oﬁndoo& Exanpl e.
?EFief g;iltolge MQngml? Emmlcld :5(c) and subst Iht ut i ngpsodl um hydr oxi de for
i thium ro ' 0 -4- - -1H-
Rl el ok it bl G L C QI
EX&”D' e 9 (R) 2, 3’4 gﬂa&ﬂiydwmﬁethyl-a-oxo-s {{[2-(4-pi I;;ndm;i)et’.hyl]

éﬁpg agl ﬁyl4) % %@V%H’é‘?‘ﬂ%&gﬁ?ﬂﬁ Hzlaé'ﬁﬁlfﬁ?ﬁ}a%et ; i ne-4-acetic acid 20

a) nethylis (8)-2,3,4 5-tetrahydro-4-meﬂlyl-3-oxo-8 {[{2-(4-piperidinyl)ethyl]

R S)-7- 2- -- | ] met hyl am no

f:ar bZ)nyI][[[ llil%ﬂlgﬁrﬂeﬁtﬁrﬂ: oXo Eﬂz giaQﬁﬁﬁ‘éF-%%ﬁx%%ﬁ IXI-]Z benélaze m!a 4- ace
tate (R S)-8-{4, Hyblplpendm-l yl)]carbonyﬁ)Z 34,5- tetrahydro-Z-methyl—B-oxo— H-2-

(R S)-7-car bogéﬁzgzegmé ‘ﬁagqula@ia dr o- 3- 0xo0- 2- ( 2- phenyl et hyl ) - 1H— 2- ]
b olve Jn DVF reate W t
D " GRS G b ST 1

7 with tracet hyWnM1azepme-2-acenc acid;
(R.S)-7-[[[4-(aminoiminomethyl)phenylJmethylamino]carbonyl]-2,3,4,5-tetrahydro-2-[2- |
(2-thienyl)ethyl]-3-oxo-1H-2-benzazepine-4-acetic acid;
(R,S)-2,3,4,5-tetrahydro-3-0x0-4-(2-phenylethyll)-7-[[[3-(4-piperidinyl]propyl]
methylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;

25  (R,S)-2,3,4,5-tetrahydro-4-methyl-3-0x0-7-[[[3-(4-piperidnyl]propyl]
methylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid ;
(R,S)-2,3,4,5-tetrahydro-4-isopropyl-3-oxo-8-[[[2-(4-piperidinyl)ethyl}
methylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;
(S)-2,3,4,5-tetrahydro-4-(2-phenylethyl)-3-oxo-8-{[[2-(4-

30  piperidinyl)ethylJmethylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid; and
(R,S)-7-[[[4-(aminoiminomethyl)phenyl]carbonyl)methylamino]-2,3,4,5-tetrahydro-3-
0x0-2-(2-phenylethyl}- 1H-2-benzazepine-4-acetic acid
Specific preferred compounds of this invention are
(R.S)-2,3,4,5-tetrahydro-4-methyl-3-ox0-8-{[[2-(4-piperidinyl)ethyl]

35 methylamino]carbonyl]-lH-1,4—:benzodiazepine-2-acetic acid;
(5)-2.3,4,5-tetrahydro-4-methyl-3-ox0-8-[[[2-(4-piperidinyl)ethyl]

methylamino]carbonyl]- 1H-1 .4-benzodiazepine-2-acetic acid; This Shéet Has Been "Z'éplaced

AT




2-[1-[4- (benzyl

benzodiazepine-2-acetate;

ZI n anam

25  The mixturgq mﬁlg%rsﬁ gg |4‘F’)‘1éfpgbend1 J-¥Dggebony w345-ceuahydr -4-methyl:3-0%0,1H-
mzewa

OXY)mz

mmol ), stirred b# A-aceentrat ed and the residue was puri f i ed

by flash chro IleRwbipipeinl Lyhbabényl]-23.a5MRe -4-methyl-38Xo- 1H-1,4-

(R S-2,3, 4, 5”35?} [@@ 1{)1?9,0)(0_ Y 2- phe)irl\i)-ll et hyl ) - -[n[)(ém(l pi per azi nyI )ethy .

11 30 et hyl 260 P’B‘S‘ ’F‘Teufﬁ- >benzazepi ne- 4- aceti c aci d

The conpound of Exar¢d &} of thiSinventon wiesein RS doHwe C;iqalkybtpastivalar(y?H, methyl

rrL) and added to_pall cid (1
Hhe %lﬁsﬁmvﬁﬂgﬁg”nﬁﬁs%éﬂ?ve e R W?%?ﬂéﬁﬁﬂﬁ%&ééﬁ‘?

m xture was fi |prepestiecs. the catal yst washed with acetonitrile and the

filtrate concentrat I &gre(., OFRL) Wwas

di ssol ved i n net hangliﬁ11 rﬁ gofaéxysubé'fﬁ@enmihglo&r@n%% roé?%‘ﬂ%(?egdém

stirred, concerR¢aRing OTGFP ersulsitNents maaningcatdny pHgr grquirenee, unless SPCCIﬁed

- 38- otherwise. In cases wherein the compounds of this invention may have one or more

15

chiral centers, unless specified, this invention includes each unique nonracemic
compound which may be synthesized and resolved by conventional techniques. In
general, compounds which have the S configuration at the chiral ring carbon to which the

 acetate group is attached are preferred.

20

25

30

35

Abbreviations and symbols commonly used in the peptide and chemical arts are
used herein to describe the compounds of this invention. In general, the amino acid
abbreviations follow the [TUPAC-TUB Joint Commission on Biochemical Nomenclature
as described in Eur. J. Biochem., 158, 9 (1984).

C1.4alkyl as applied herein is meant to include optionally substituted methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl and t-butyl. C;_galkyl additionally includes
pentyl, n-pentyl, isopentyl, neopentyl and hexyl and the simple aliphatic isomers thereof.
Co4alkyl and Co._galkyl additionally indicates that no alkyl group need be present (e.g.,
that a covalent bond is present).

C3.¢ alkenyl as applied herein means an optionally substituted alkyl group of 310
6 carbons wherein a carbon-carbon single bond is replaced by a carbon-carbon double
bond. Cs-galkenyl includes 1-propene, 2-propene, 1-butene, 2-butene, isobutene and the
several isomeric pentenes and hexenes. Both cis and trans isomers are included.

Ar, or aryl, as applied herein, means phenyl or naphthyl, or phenyl or naphthyl
substituted by-one to three moieties X. In particular, X may be H, C;_4alkyl, C; _4alkoxy,
C;-4alkthio, trifluoroalkyl, N(R")2, CO»R', CON(R")2, OH, F, Cl, Bror L

A substituent on a Cy_galkyl or Cjy.¢alkenyl, such as X, may be on any carbon
atom which results in a stable structure, and is available by conventional synthetic

techniques. o
This Sheet Has Been R, eplaced
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available by conventional chem1ca1 synthesxs mustratwe heterocycles are benzofura
hydrochl oric aC|d and concentr at

e residue wa raphed by "HPLC
Loy el BengiRidesoNs, ooaRRNSah GO URAP B i dazole, INGOLRS, GorpRolng,
Exanpl e 10 xgendmé:‘ d, pyrroke, pyrrolidine, tetrahydropyridine, pyridine, thiazole,
(R'S)-2-butyl

dr 0- 3- 2 {5 2- (0l I di-D=yd- Y )y
et hyl | met hyl &t °H§?‘E’aﬂ5 bﬁ‘ ‘%ﬁi‘%ﬁﬂ%ﬁﬁﬁ%ﬂdﬁ%@ﬁ?ﬁ@rﬁg? ‘s"xfl,‘?*m““e-
1- ( 3- Di net hy| Amy aszessitide cpmBbinatibry bfep todhiiee sutdttuantdr sich las chesen (toml X, gn te. 23

I d t. :
(RS- 7 car bate et is Spfbiebybreich tyihedts i} Yiblo is within the scope of i .
(1.44 g, B. 1gnmmqop benzyl al.cohol (2.7 m, 25.95 mol ),

di i sopropyl et hyl ancpgeycloafkyltefert @ @Bopavabily s@@tﬁtu&d(ddtmyﬂ}d SRtenngfifdedo ne

761 ny, 6.23 | hyd d | f d
(7oL 2 L AR b Sy G ) oyl o
oi | . The oil Typmicalof Gyadyclbdlkylardgyclopropyl.zyetobutyl, cpciopentyl, cysiopenteayk| oudy

W
The. cobi ned ol Bou efHekBial knd biclontil Ap fott S ontof ) el Be s,
conbi ned 16r gaFk as d;qsm fmmx, o the gy¢lnalidsingha xa:meléhlewat@avemwalrﬁixeswaép hy

over Si 's'lyﬁﬁieﬁﬁ hn@&%‘aﬂ?@ﬁi‘%ﬁﬂm the scoge of th1s mventxon
(R S)-7-benzyloxycar bo -tetra

benzazepi ne- 4- acet BRr qrsg;@ttg tc@lg%butyl ra 1cal Boc re%(erm qt;g |t-butyloxycarbonyl
(R S) - 7- benzyadisal; Finde fdfersdo &éﬂmxmmemmrcmanylmlw Phlbefersas e piengt 20

acetate (220. was .suspended_i.n .t 5 10 nL), and the
m xture was radlg?ltggéf%ﬁnqyg BFPE‘P’&F op f?‘éﬁ%\,g %:&?%"F %H{? resi dual
sol vent s.20Theo-brmdbenzydoxychibdnykradical, ClZireésotovbel oichlatobentybxyeaebanyt radical,

m), and 1-i ggahibans deodhziTRbikal’BMBALEE:s to the 4-methyl benzyl radical, Me refers
to methyl, Et refers to ethyl, Ac refers to acetyl, Alk refers to C.4alkyl, Nph refers to 1-

or 2-naphthyl and cHex refers to cyclohexyl.
DCC refers to dicyclohexylcarbodiimide, DMAP refers to 4-(dimethylamino)

25  pyridine, DIEA refers to diisopropylethyl amine, EDC refers to N-ethyl-N'-
(dimethylaminopropyl)-carbodiimide. HOBt refers to 1-hydroxybenzotriazole, THF refers
to tetrahydiofuran, DMF refers to dimethyl formamide, NBS refers to N-bromo-
succinimide, Pd/C refers to a palladium on carbon catalyst, PPA refers to I- '
propanephosphonic acid cyclic anhydride, DPPA refers to diphenylphosphoryl azide,

30  BOP refers to benzotriazol- 1-yloxy-tris(dimethylamino)phosphonium
hexafluorophosphate, HF refers to hydrofiuoric acid, TEA refers to triethylamine, TFA
refers to trifluoroacetic acid, PCC refers to pyridinium chlorochromate.

Compounds of this invention are prepared by treating, in any order, a compound
of the structure: |




X TNV U2R
SOdI um hydride (60%in mneral oil, 29 ny\. 72 nmol ) was added, causing
lu t {.

08 e 1o R AL oA R BB, R O %@ﬁ%ﬁ%ﬂ&ﬁ?ﬁw
chloride (2 nigproteoed with areagests di | ut ed with ether (50 nL) and :
hed wi t t ed th
\é\?f}es \z,imnd?t \A@B%W;I(;ﬁgaﬁ W@%&%ﬁ% |awg ?I\/g %ﬁf?j aﬁd concen}tMr at ed.

Chr onat ogr aph{iildpdemeye 3 ¢as <@i@ll proteetinggrop-from CO

gRi S) : 7abe“§y|( Y&rﬁ{ aééuﬁczﬂly&cceptable salt thereof AR

et r ahydr o- 2- enz 00

(64 ng?/ 0. 06 m*z#l? g“r’%’f‘?ﬂ%‘? %n@woa REp 5 PB??'@P“YF&?HQ/}S P('é"%‘;ed

7- benzyl oxycafbbmy}dxth—&téxﬁaﬂmhybdmﬂﬂmrﬁad&gﬂgi'oub 0xo0- 1H 2- benzazepl ne 4 ace

th?élreoéjgnesand sti rm % Eﬁmgﬁ%uﬁt@éﬁ? %ﬁ%‘g&%#\%ﬁf on pressure)

After 15 h, tm,eﬁemwlau(iénwaﬂlwmmwéomecm@wa Celite, and the filtrate
was concentrated to afford met hyl (R, S)-7-carboxy-2,3,4,5- 3 5
t et r ahydr o- 2- but yl - 3- oxo- 1H 2- benzazggpi ne- 4- acet at e.

1- (3-di net hyl am nopr opyl) - 3-gth Rroodi i m de hydrochloride (90 ng, 0.47
mmol ) was added to a solLt f meyday '

(R'S) - 7carboxy2345tet rp- - met hyl -
REPLACENMENT SHEET CO.R RS.12

(XI) 1
15  wherein Al and R3 are as defined for formula (f), with any reactive functional groups
protected, R is Cy.galkyl, benzyl or a carboxy protecting group, L is COH or NHR',
wherein R' is H or C1.4alkyl, particularly methyl.

L1 and L2 are functional groups which are capable of reacting to form an amide
bond. If L1 is CO,H, then L2 is a basic nitrogen group, such as an amino, methylamino

20  or the nitrogen of a piperidinyl group. For instance R6™L2 is 4-amidino-Ar-NHR', 2-(4-
pipe;i&inyl)(N—methyl)ethylamine, 4-(4-piperidinyl)piperidine, 4-(2-aminoethyl)-
piperidine, 3-(4-piperidinyl)propyl(N-methyl)amine, 4-(4-pyridyl)piperazine, 2_-(2—a1piﬂo—
pyrid-4-yDethyl(N-methyl)amine or (1,2,3,4-tetrahydro-7-isoquinolinyl)amine, wherein
the non-reactive basic nitrogen of the amidino, piperidinyl or amino group is protected by

25  an amino protecting group.

If L1 is NHR', then L2 is a carboxylic acid group, for instance R6 -L2is 3-(4
piperidinyl)propanoic acid or 4-amidino-Ar-CO5H, wherein the basic nitrogen of the
piperidinyl or amidino group is protected. _

The compounds of formula (XI) are benzodiazepines and benzazepines, and are

30  prepared by general methods known in the art such as those disclosed in WO 93/00095
(PCT/US/92/05463) and WO 94/14776 (PCT/US93/12436) which are incorporated
herein by reference. Compounds of formula (XII) generally contain two basic centers of



- 39 - amide DoRfs- TYPIGH Soupling meghods employ Gasbofiimidesy, activated anhydrides and

N- net hyl -52- ( g8jers,cand-agyl)halidesn Reagents such as EDC,[RCCODRRA )BOP reagent, HOBt,

1- hydr oxyben ' ne iisopropylethylamne -
(0.14 nm, O. %y%%fﬁh‘%#@gﬁp&%ﬁfw%ﬁe%ﬁigﬁ@ at _RT under argon. The
reaction was stirfagplngm 3 Ynidebopds arg Bengially well kpewiiodheartt T8 oned
bet ween eL hyinethdds ofgeptidé eri;ﬁiisvg%h&ﬁlly Iét&'oﬂ_lt_l&b? Bodureske gs anamm?mes ort he
organi ¢ phas o £ ter . c in e ayers, ner e
back- ext ract et §RHESIS Shilaey yerliB Sbuin, 83" B 20 AF By FHEL e 8/ e
dried (siodi u(t986) drateMednCGhannd@ 220481 K87) arel genemlly iNuskrative of the tedliniqueind
conbi ned aqugqQu {nelﬂﬁ@ rated and sodi um chl ori de was added.
The resul ti n%ellr?cft re %éﬁex aug%i@r{\}g] y extracted with chloroform The

conbi ned 10 or gadolatipmsnehesisforthe formiation pfi amide boadeis ageemplishedppingat ed t o
give a yel | oggn@emtionamethods used W& forfdiiide 86ndy. (T pidally nthé amirl or bfiififi ishe et hyl

Foe Lot g ST AL SR i gpors s il A ok s
yl ) et hyl{set suitableicartodiimbieropbiplidg-sgént sucheasd¥Nichclubetyl carbodiimide (DCC) or
Pl ati num oxi gﬁg:( égtg@agy’gfmggﬂe%gn&%f%aa@s&tsh&i‘asoi-h?EJoQ}hLenzouiazole (HOB) and

R S)-2, 3,4, e .
(2- bu% yl - 3- oxdimw{yﬂqmﬁlxgwridiae@m& [Qtherrmethods, stabicisdhe fosmptiqn ofiactvateshz az epi

Pneml4) in rref%?r?ha’ Itaﬁ?g&%& oﬂ@?ﬁa.l,i’d.%g,ndﬁ %ggém&g%’,% b\ﬁggﬁf? il)E E‘g %é%?%cslg on 35 nder
H2 (bal | oon -§b&EalErany subgeguqnt reagtion with the freq aming ob A syiably projegied @mings ough
L1, oy e o e ot Pol vt erton
bri okly, unachip 4Pt Rt he 8l Ao 5 tpalitbnaanidtptl GIVERF st i
Celite and methylene chloride or tetrahydrofuran (THF), in the presence of a base, such as N-methyl
morpholine, DMAP or a trialkylamine, with isobutyl chloroformate to form the "activated
anhydride”, which is subsequently reacted with the free amine of a second protected
25  amino acid or aniline. .
The reactive functional groups of the sidechains of each synthetic fragment are
suitably protected as known in‘the art. Suitable protective groups are disclosed in
Greene, PROTECTIVE GROUPS IN ORGANIC CHEMISTRY, John Wiley and Sons, New York,
1981. For example, the Boc, Cbz, phthaloyl or Fmoc group may be used for protection of
30  anamino (or the nitrogen of a piperidinyl) or amidino.group. The Boc group is generally
preferred for protection of an amino group. A methyl, ethyl, t-Bu, cHex, benzyl,
substituted benzyl, (pivaloyl)methyl or (2-methyl-2-methoxypropanoyl)methyl ester may
be used for the protection of the carboxyl group. A benzyl group or suitably substituted
benzyl group (e.g., 4-methoxy-benzyl or 2,4-dimethoxy-benzyl) is used to protect the
35 mercapto group or the hydroxyl group. The tosyl group may be used for protection of the
imidazolyl group and tosyl or nitro group for protection of the guanidino group. A
suitably substituted carbobenzyloxy group or benzyl group may be also be used for the
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concentration %;?tg ggacprﬂzg{:%vq groups for the amino moiety ar€, most convemently, those which
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yl ) et hyl ] met h)l‘{nﬁﬂﬁflﬁ@)}he@é'r bonyl 1-1H 2- benzazep| ne-4-acetate was dissolved in
met hanol 25 (12 mpeods meeéxﬁéban of @karoaibsxy S| prote bl &hﬁlﬂre(\ﬂlelﬁﬁnéﬁtn

1. 05 I dded t
L 05 ) s R B Al B B L. P
resi due wae cdorinstanee axhlkalometal hydroxide,suth ad sodinen,gotasgium or lithium hxﬂrondewe

Cool ed i 1 1 ce.d Al Soidbyny fck 38 aidbols icBRA" Abenz! cieP R Fbichy finloved
concent r at ed. hydrogm;lon@ymm paligslinm gatakyste dh basia @V@g@bﬂomw@m tash
chromat ogr aphyy, tﬁ@iyéﬁl’% ﬁt %?‘a t-butyl eSO RRYpicAIBY feffbvea vy aélaQretahﬁérﬁ, such as

Exanples 11-1 Eoy)mﬂﬁoraycenc a1 Gr YR hloFis agid, PRsiopmll vt withe SOIFeRLPERES 1t he
2-am no gneup mmylan&chlatﬁimmdraﬁ@cahaem@muylomawonye fouplis genesdllyt removed
benzy|, br ot i o o EBRSRBH SK rSLRL VP AP
hydr oxi de, yi dydasicthiydrolysis, sudhrag bydreatmend svith an alkali metal hydroxide in a suitable
solvent. One useful synthetic method for protecting the basic nitrogen of a piperidinyl
group is to carry the group through a synthesis as a pyridinyl group, which may be
20 reduced with a platinum catalyst toward the end of the synthesis to "remove"” the
protecting group.
Acid addition salts of the compounds are prepared in a standard manner in a
suitable solvent from the parent compound and an excess of an acid, such as
hydrochloric, hydrobromic, sulfuric, phosphoric, acetic, maleic, succinic or
25  methanesulfonic. Most of the compounds form inner salts or zwitterions which may be
acceptable. Cationic salts are prepared by treating the parent compound with an excess of
an alkaline reagent, such as a hydroxide, carbonate or alkoxide, containing the

appropriate cation; or with an appropriate organic amine. Canons such as Li+, Na+, K+
Ca++, Mg++ and NHy4+ are specific examples of cations present in pharmaceutically

30  acceptable salts.

This invention provides a pharmaceutical composition which comprises a
compound according to formula (I) and a pharmaceutically acceptable carrier.
Accordingly, the compounds of formula (I) may be used in the manufacture of a
medicament. Pharmaceutical compositions of the compounds of formula (I) prepared as

35  hereinbefore described may be formulated as solutions or lyophilized powders for
parenteral administration. Powders may be reconstituted by addition of a suitable diluent
or other pharmaceutically acceptable carrier prior to use. The liquid formulation may be



also be used for oral administration or contained in-a'metered dose inhaler or-nebulizer

-40 1(.a),..nmethyl . .. o .

2- benzyl - 23 3, °r§}“%“\§@?'%'?ycyﬁ may bg desirable to3dd gxcipipnts sychas polyvinylpyrrolidone,
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t hyl t hyl o] -
S ) et o 1 ol ']acar S ssbacale s SRR B i, ECIE oo A58 O kel ykjuid
(Fa)t hyl ] rr;et hy| avamietsinclbdesyirip, peadutivilnalivesyil, saliné-and etatere The carrigSmay also
reparation o

(R S)-7-[[[ 4- (5Mde sr‘hs‘f‘%‘é‘r?%t“’hleﬁe%ae‘%"‘flg hch a5 glyceryl monostedrate of flyfe‘é'l Jistearate,

t et r ahydr & 2- alopgPoWith a3vas solid sarsier x%élut.cpr%fe , will be between

IU::)ngot hf Pr 06661720 nfY 1AbRREAT BlpePosdgCunit | The phfRiteuticHd pophrdtibfigiare made

propyl am n%ollowmg the conventional techniques of pharmacy involving milling, mixing,
granulating, and compressing, when necessary, for tablet forms; or milling, mixing and
filling for hard gelatin capsule forms. When a liquid carrier is used, the preparation will
20  be in the form of a syrup, elixir, emulsion or an aqueous or non-agueous suspension.

Such a liquid formulation may be administered directly p.o. or filled into a soft gelatin
capsule. _

For rectal administration, the compounds of this invention may also be combined
with excipients such as cocoa butter, glycerin, gelatin or polyethylene glycols and molded

25 into a suppository.

The compounds of this invention may be used in vitro to inhibit the aggregation
of platelets:in blood and blood products, e.g., for storage, or for ex vivo manipulations
such as in diagnostic, therapeutic or research use. . '

This invention also provides a method of inhibiting platelet aggregation and clot

30  formation in a mammal, especially a human, which comprises the intemnal administration
of a compound of formula (I) and a pharmacéutically acceptable carrier. Indications for
such therapy include acute myocardial infarction (AMI), deep vein thrombosis,
pulmonary embolism, dissecting anurysm, transient ischemia attack (TTA), stroke and
other infarct-related disorders, and unstable angina. The compounds of this invention are

35  also useful for preventing restéhosis of an artery or vein in a mammal following
angioplasty. Chronic or acute states of hyper-aggregability, such as disseminated
intravascular coagulation (DIC), septicemia, surgical or infectious shock, post-operative



5 addmon the compounds of this invention may be useful in a method for the prevention of
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consmtent with the condmon of the patient. For acute therapy, parenteral administration
20 s preferred. For persistent states of hyperaggregability, an intravenous infusion of the
peptide in 5% dextrose in water or normal saline is most effective, although an
intramuscular bolus injection may be sufficient.

For chronic, but noncritical, states of platelet aggregability, oral administration of
a capsule or tablet, ora bc;lus intramuscular injection is suitable. The compound is

25 administered one to four times daily at a level of about 0.4 to about 50 mg/kg to achieve a
total daily dose of about 0.4 to about 200 mg/kg/day.

This invention further provides a method for inhibiting the reocclusion or
restenosis of an artery or vein following fibrinolytic therapy, which comprises internal
administration of a compound of formula (I) and a fibrinolytic agent. It has been found

30 that administration of an compound in ﬁbnnolyuc therapy either prevents reocclusion
completely or prolongs the time to reocclusion.

When used in the context of this invention the term fibrinolytic agent is intended
to mean any compound, whether a natural or synthetic product, which directly or
indirectly causes the lysis of a fibrin clot. Plasminogen activators are a well known group

35 of fibrinolytic agents. Useful plasminogen activators include, for example, anistreplase,
' urokinase (UK), pro-urokinase (pUK), streptokinase (SK), tissue plasminogen activator
(tPA) and mutants, or variants, thereof, which retain plasminogen activator activity, such
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ggﬁgl) emlg 15A q;pggéﬁﬁ'\@fl&ﬁnglts are disclosed, e.g., by Robinson et al., EP-A 0 297 589 and
(R 'S) - 2-12- ( zBlfomne eoglh &Py A 0240334 Diiraafiants inchidedrybri proteins,sp¢h &s thése

pi peridinyl)ef gdure @p‘bﬁkﬁ@b ﬁb?g{%} ?0%‘77‘8%5 i dF Ilﬁcl?&%tlhﬁorﬁ&ﬁa%d

Usi ng the proce repar at

(f1 uor o) phenéterp,m byrfeferencs: f?stnélmlaﬁy iSethPIg rﬁeﬁ hryhed pr%eé@rr@een ﬂmwamm 0

8(c) and Fib zlgﬁhl's%h)ﬂhe' iSEIREQ BohehdtytaPsouns] But i &ﬁ&ﬁnérﬂff SeHcedby

nmet hoxi de i n net hanol {)rocedure of Prepar ation 8(9g); and usi ng
the procedur &gt %&éﬁﬁb%‘is@ &?59%9 NENCLTIRE- o conmpound. - MS(ES) mf e 510
[ MtH] [ er n. Useful formulations of tPA, SK, UK and pUK are disclosed, for example, in EP-A

0211 592, EP-A 0 092 182 and U.S. Patent 4,568,543, all of which are incorporated
herein by reference. Typically the fibrinolytic agent may be formulated in an aqueous,
buffered, isotonic solution, such as sodium or ammonium acetate or adipate buffered at
pH3.5t05.5. Additional excipients such as polyvinyl pyrrolidone, gelatin, hydroxy

20  cellulose, acacia, polyethylene, glycol, mannitol and sodium chloride may also be added.
Such a composition can be lyophilized.

The pharmaceutical composition may be formulated with both the compound of
formula (I) and fibrinolytic in the same container, but formulation in different containers
is preferred. When both agents are provided in solution form they can be contained in an

25  infusion/injection system for simultaneous administration or in a tandem arrangement.

Indications for such therapy include myocardial infarction, deep vein thrombosis,
pulmonary émbolism, stroke and other infarct-related disorders. The compound is
administered just prior to, at the same time as, or just after parenteral administration of
tPA or other fibrinolytic agent. It may prove desirable to continue treatment with the

30 compound for a period of time well after reperfusion has been established to maximally
inhibit post-therapy reocclusion. The effective dose of tPA, SK, UK or pUK may be
from 0.5 to 5 mg/kg and the effective dose of the peptide may be from about 0.1 t0 25
mg/kg.

For convenient administration of the inhibitor and the fibrinolytic agent at the

35  same or different times, a kit is prepared, comprising, in a single container, such as a box,
carton or other container, individual bottles, bags, vials or other containers each having an
effective amount of the inhibitor for parenteral administration, as described above, and an
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Exanpl e 19 Rf sol,gtngﬂ%lfo&r?qgﬁstgpnon A variation of this is to include the solution for
(R'S) - 7- [ [5] 4-reeonstitutioh andreiellyophilivedplig mawb@hmhbmbﬁ@kmgle&oﬁmr, which can

tet r ahydr o- 395 &8 wBRBO MG B YL, WA 3ubPRF RFSHeRGAC 1R oA ala e @)

net hyl
(R sgl 7- am ncompeund mav@pmadsasc@s@myzasmtwewme@mqlyqpmlzzedéwﬂmps ae-

4-acetate 25 d BRbhtain
(RS)-7- carbo>PyW erandBE tetra a%r% oxo - phe

I et h
1H 2- benzazepi ne- 4%@%?@!@@8@3@#%%119 mtsP @pn P %«a bgsoptpined ingan yp) )
and 19 phﬂﬁmionnhj@sm’smsyxieﬁifod sinfultafeousladminifieatioh@r in & Banderh uﬁﬂ@geﬁﬂﬁt )

Lo a0 err) C. EREXHRRieLE pluenabmution pibigElna} 8 il SNEE elafie iR, of 1 °

0.42 mol ), sibfusicadagdinkddiintseies] viaonbiag; toahefbriitigic agentiina seeendinfusion bag

F:ir IS; ! ?d( ggr L L%Zé: &Po s ﬁ%ggg@ﬁé&%l %l:é(@e 0% 341 bolus-type injection ornfusion, of

X
t et r ahydr o- 3-th& fé‘%ﬁ‘?ﬁl@tmus@ﬂoimm%m acet-at e.
The Cbz q@rrpound ('ﬁxe afinachlobical BRtlvity W e onfisduri@slof thisTRventine is(abss8d byand

o, T Tk % ﬁna%%ﬁﬁaaﬁﬁ’ﬁmﬁﬁﬁé%ﬁaow%ﬁ LA

conpound. 35 antagomst to the GPIbIa receptor; their ability to inhibit platelet aggregation, in vitro,
and their ability to inhibit thrombus formation in vivo.

20 Inhibition of RGD-media -I11
Inhibition of RGD-mediated GPIIb-IIIa binding was demonstrated by assessing
the ability of compounds to inhibit the binding of 3H-SK&F 107260, a known RGD-
fibrinogen antagonist, to the GPIIbIIa receptor according to the procedure disclosed in
WO 93/00095 (PCT/US/92/05463.
25
Inhibition of Platelet 2 .
Inhibition of platelet aggregation was demonstrated followmg the procedure
disclosed in WO 93/00095 (PCT/US/92/05463). :
The compounds of this invention generally inhibit the aggregation of human
30  platelets stimulated with ADP with IC50 of less than 0.1 uM. The compounds of
Examples 7, 22, 23 and 26 have IC50 of between 0.2 and 11 uM, and the compound of
Example 4 had an IC50 of about 75 uM. Preferred compounds have IC50 of less than
0.04 uM.
To assess the stability of the compounds to plasma proteases, the compounds were
35 incubated for 3 h (rather than 3 min) in the PRP prior to addition of the agonist.

Vivo Inhibition of Platelet A ion



Altemately, iniioion of tiromous {ormation and droavauavlilly may 0c measurca oy the

-42 - s ingthodtisglosed by Nichols et al., J. Pharmacol. Exp. Ther., 270, 614 (1994).
(R S)-7-[[[4-(Nbenzyl oxycarbonyl ) - (am noi m oret hyl ) phenyl ] car bonyl ]
am noj - 2, 3, 4, 5-t et r ahydr o- 3- 0xo- 2- ( 2- phenyl et hyl ].-

1H 2- benzazep| ne- ﬂ'lmﬁ;qam(pl;s which follow are inténded to in no way limit the scope of this

4-[ N- (benzyl Oﬂsv&ﬁ{ohom)t'a}e( aed {Blllﬁs”@ité‘m&\)/l@ﬁaz@m BEithe éc?abuiPbDthis

di ssol ved s tre

1- ( 3- di et hyl 'awnwar W)Oﬂ?lé Edﬁlﬁl l?ﬁraaffl YRPPARFRt Adravailabletothose ) ) |

1- HOBT (285 ngkilled i twgwt.) and adJ usted to pH 7 with

di i sopropyl et hyl am ne. The m xture was treated with the conpound of Exanple

19(a) ' (2.4 mol ), stirred at RT for 48 h, concentrated and the :

residue was purified by flash ChEKM_BhE.Sphy to yield the title

compound. 10 «c) nethyl

(R S)-7-[[[4-(am noi m onet hyl ) phenyl ] car bony am noj -2, 3, 4, 5-tetrahydro- 3-
ﬁéﬁmﬁ tdlés

0x0- 2- ( 2- pheny! et hipithe Examplése Brea Ageda lgesCenngrade Mass spestR\eron of
the conpaund mbfobmadidifg ﬂa&(m:ﬁ(bombﬁxdaﬁeak IF&B Jéi&éuladd m)zauon Meitihg
met hanol (40 ni) and etlc id dr OE@} haken a gﬂ.@n

at mospher e (4BPMIs Were (gken o 3, ﬂ°"°T E“%\B%m??ﬂp?'@‘é t he
filtrate concerbrredted] i n vacuo to yield 15 the title conpound. d)
met hyl

(RS)-7-[[[4- (am no ‘}%‘haé% F’g%zr%%'}%/ i n §0§pe£trgmgtef rugei?%ir 0-
3- 0x0- 2- ( 2- phthgrise lyatq¢+ fsriee wpaed ippm () downtield from

20 tetramethylsilane. Mult1pl1cmes for NMR spectra are indicated as: s=singlet, d=doublet,
t=triplet, q=quartet, m=multiplet, dd=doublet of doublets, dt=doublet of triplets etc. and
br indicates a broad signal. J indicates the NMR coupling constant in Hertz.

Celite® is filter aid composed of acid washed diatomaceous silica, and is a
registered trademark of Mansville Corp., Denver, Colorado. Florisil® is an activated

25  magnesium silicate chromatographic support and is a registered trademark of Floridon
Co., Pittsburgh, Pennsylvania. Analtech silica gel GF and EM silica gel thin layer plates
were used for thin layer chromatography. Both flash and gravity chromatography were
carried out on Merck 60 (230-400 mesh) silica gel. ODS refers to an octadecylsiltyl -
derivatized silica gel chromatographic support. AN/W-TFA indicates an isocratic eluant

30  system of the indicated percentage of acetonitrile in water with 0.1% TFA. 5 Apex-
ODS indicates an octadecylsilane derivatized silica gel support, having a nominal particle
size of 5i1, made by Jones Chromatography, Littleton, Colorado. YMC ODS-AQ® is an
ODS chromatographic support and is a registered trademark of YMC Co. Ltd., Kyoto,
Japan. PRP-1® is a polymeric (styrene-divinyl benzene) chromatographic support and is

35  aregistered trademark of Hamilton Co., Reno, Nevada.



A sol utionSof ¥ M-(EGRRGben) Nipethykd(GpyrigeDehananitd o1 ) was stirred
in 20 | |h t hi Elj'rr? hydr ok seletiomofaNHmesthyd -2+ 4-p dehﬂmandagWHnmI)an argon

t. e
concentr at ed JicHiopopstas t15D plfds led b 00, byradkaa s B B8y i teademge.
485 [ MtH er r] (168374 mmgj)andtiiethylamine (10.2 mL, 74 mmol). The mxxturewassuned or 24

xampl & 20 23 b, diled Wi@RAIAORR 204 washed with 5% sodium bicarbonate. Th h
(R S)-2-[2- (Cycldo gxyl Lo?ﬂo yashe w godsroofun_xol)ggr_ ongf _e%_ganmp ase

pi peri di ny40) etWas dried FQHCF%FW%!O EEH“ @B’é‘ﬁf&ﬂ’@ﬁp%- 4-acetic acid a)

met hyl
(RS2 A i Bl b ebibdagEony ] am o -2
pr ocedur e of Exanpl A saliby of the composndosf Preparatian Uaj (4 g8 r):mot)pmﬂuhamol 30
f‘lc't Idef or 4- N.%W&sy o%i&\i‘ié‘b‘k? MfustedTh PR STWARIERE Wdr&lﬁ&i@%&(@ﬁtﬂ weB@Y Svift'e
15  platinum oxide (350 mg) and shaken with hydrogen for 2 h. The mixture was filtered
through Celite® and the filtrate was treated with 10% sodium hydroxide (4 mL) and
concentrated to give the title compound.

¢) N-(tert-butoxycarbonyl)-N-methyl-2-[N-(benzyloxycarbonyl)-4-
20  piperidinyl]ethanamine
A mixture of the compound of Preparation 1(b) (4.4 g, 18 mmol) and
* triethylamine (2.5 mL, 18 mmol) in dimethylformamide (100 mL) was stirred at 0°C and
treated with N-(benzyloxycarbonyl)succinimide (4.4 g, 18 mmol). The mixture was
stirred at RT for 15 h, concentrated, and the residue was chromatographed (silica gel,
2s  80% ethyl acetate:hexane) to give the title compound (5.2 g, 77%).

d) N-methyl-2-[N-(benzyloxycarbonyl)-4-piperidinyl]ethanamine
A solution of the compound of Preparation 1(c) (2.2 g, 5.8 mmol) in
dichloromethane (15 mL) was treated with TFA (5 mL) and stirred for 2.5 h. The
30  mixture was diluted with chloroform, washed with 10% sodium hydroxide and the
organic phase was washed, dried and concentrated. The residue was treated with toluene
and concentrated to give the title compound.

35




trifluoroacetic acid (0. l6 g, 1.4 mmol). The solutierrwas heated to reflux 45 min, cooled

(g?’ S)- .2 [3 (8@% oncen tgd to Yi geléow cgs%allme sRh%r’go gsoluuon] @fﬁ ol %fm absolute
pi peri di nyl )emawl](é@aﬁdny@%maqdeq Sqd@%@(iﬁ phb2g. 3 Je The resulting”
R )
or ocedur o &‘F"’Ef DR R e o RSt B £k s s e

aqueous THF h e0ld umas extracthudxnmm rIThee mtmmtwmodmblgmuwshal withl e
co rrpotjgd 39 I\/lféE@ anrg (?rségzl%;{;léqx Hhh‘atg ] Concentratxon gavi a w'ﬁqt[a ?511(1 which was slurried in

(R S) 8-[[ 4, asqommylpmw:hnxamxameg fijterzed B give theditleadompoundB3ok g- 88%R-
phenyl et hyl )nilpﬂﬁm (4o@fvﬁt1i @m;ﬁm 35 (m, lﬁ) & )yir& 6.3 (dd, H),

(R S)-8-car boLgy 4, ’5 tetrahydro - 0X0- 2-phenyl et hy
benzodi azep| Q‘Bet ate Usi ng the procedure of Prepar atlon
8(a)-(g), except substituting 4-brono-3- nmet hyI ben20| c acid for

3- bromo- 4 mew% uorrz)zt?-(met%yiagrﬁn%?fﬁ (ﬁerﬁ%ylgx}clar ony nzamxdmc
To a suspension of ammonium chloride (3.8 g, 72 mmol) in anhydrous toluene

(40 mL) at 0°C was added a.solution of trimethylaluminum in toluene (2.0 M, 72 mmol)
dropwise over 5 min. The solution was stirred at RT for 45 min. The compound of
Preparation 2(a) (3.6 g, 24 mmol) was added in one portion and the resulting solution was

20  heated at 80°C for 22 h, cooled and poured onto a slurry of silica gel (120 g) and
chloroform (350 mL). This slurry was stirred for 45 min, filtered and the filter cake was
washed with methanol (700 mL). The filtrate was concentrated to a yellow solid which
was dissolved in a mixture of THF and water. To this solution at 0°C, 5M sodium
hydroxide (14 mL, 75 mmol) was added, followed by dropwise addition of benzyl

25  chloroformate (4.1 g,.24 mmol) over 5 min. The cold solution was stirred for 30 min and
concentrated. The resulting aqueous suspension was extracted with dichloromethane and
then with ethyl acetate. The organic layers were combined, dried (sodium sulfate) and
concentrated to give a yellow solid which was purified by chromatography (silica“gel, 2%
methanol:dichloromethane) to give the title compound as a white powder (2.6 g, 34%).

30 mp 128-30°C. 1H NMR (400 MHz, CDCI3) § 8.2 (t, 1H), 7.5-7.25 (m, 5H), 6.4 (dd,
1H), 6.25 (dd, 1H), 5.2 (s, 2H), 4.6 (b, 1H), 2.8 (d, 3H).

35 Preparation of N2-(tert-butoxycarbonyl)-7-amino-1.2.3.4-tetrahydroisoquinoline



addmon was complete, the clear solunon was heated to reﬂux for4 h. The soluuon was

( )R S) - 8- [ ( &, 4'copledtqRT; anddry hydsogan shiaride was bubbled into tﬁaﬁelam -5k & Ahe2- phe
nyl ethyl)- 20 so&uoamnéaeh e lX ford; PR, Robledd6 02C and diluted with eLHéF' m: t he

Do o 51 TR s B it e el oS %ﬁ??&gewama 2

Anal . (C[76F76)]]!91[S(JE$)]rN[eell‘7l9][M-ﬂ~E]+] Herr]O calcd: C, 69.78; H 7.71; N,
7.84. found: C, 69.38; H 7. 7.37. 25
Exanpl e 22 Preparation of

(R S)-2,318,5 br)étzr@rrwwxacasbm)od)rwtm- P tesahydry-isoquirfoting 4-
pi peri di ny! ) et hy']iziw BOLGARRARY brefhiiohs %i@@ 5% BN Ol eibrnacl d
(hypi 8,

30 th t
phenyl et ﬁiu )e ] éﬁ(ﬁ @é%%}a) @dér(ﬁm;b O%@%?ﬂra ?e‘in'%m& in

eLhW I 5- L5| §;]1iiulﬂ@6H16ﬂl&iw(5Y)|tth2wb.{ id}hs(tddhtblﬂbxnmrth@ﬁddﬂod\bt(tﬁemylamme After

phenyl et hy y on at

Usi ng the pr oc él"%@&@lﬁdd‘g ‘%%Jn oéfeé;traf)eé g@{)ﬁlﬁ ébd%t‘Pé[}%&ﬂgmdﬁt&%ﬂ 2-

met hyl enegbut acetate. [hesolutien was edfacted 38t §% S8y peidobrint, ped drjed (magoesiure,

gave the titl guifae) TROGBINE Pase was diluted with hexane, filtered and the filtrate was dried in
vacuo 1o give the title compound (1.41 g, 93%). MS(ES) m/e 279 [M+H]*.

¢) N2-(tert-butoxycarbonyl)-7-amino-1,2,3,4-tetrahydro-isoquinoline

20 - A mixture of the compound of Preparation 3(b) (1.41 g, 5.1 m‘mol) and Pd/BaSO4
(100 mg)in methanol (25 mL) was shaken with hydrogen (45 psi) for 1.5 h. The mixture
was filtered and the filtrate concentrated to yield the title compound (1.23 g,90% overall).
MS(ES) m/e 249 (M+H]*. -

25 Preparation4 .

(rart tbonvD)-2-(4-pieridi i
- Using the procedure of Preparation 1(a)-(b), except substituting 2-(4-
pyridyl)ethanamine for N-methyl-2-(4-pyridyl)ethanamine gave the title compound.
30

Preparation 5
Preparation of (5-iodopentullben

35 a) [5-(methanesulfonyloxy)perityl)]benzene
Methanesulfonyl chloride (4.3 mL, 55 mmol) was added dropwise over 2 min to a
solution of 5-phenylpentanol (8.4 mL, 50 mmol) and dry triethylamine (14 mL, 100



compound (12:09 g, 100%) as a pale yellow oil, whiCh was used without further

- 44 - i6h. NI NMR (250, cncbla) 8 )Zylgé'{ 35 r(S/‘ 5Hh_4’ 22 (t, J=6.5 Hz, 2H), 2.98 (s,

5-15-(t- butog carabon l%’r %H;:

phenyl et hyl ) B hﬂm e ﬁlf}zb yi-37-4.-854mh 6K c ar bonyI ) - pent anoat e

Usi ng the procedure of Preparation 8(f), except substituting the conpound
of Exan‘g &2;&9}\ Lg t he conpound of Preparation 8(e) and substituting
Pd/ C I n N&cetate for palladi um hydroxide in nethanol,
gave the title copolutidn of the compodnd6fiBreparation 5(a) (12.09 g, 50 mmol) and sodium

(R -7 g3 b e o PN At s BB i R ozeo v
except substraauummwgastqagled@n@ﬁumdcmroughaglass< and the fibrate was eongengmatgtbund of -
Preparation §4f }esf{fggwﬁy@ﬁdl%dtxh@&)epm EG2d WAt \NQ6dium thioshifaté! PREAGHBarie”

TFA, gave the tit [o30)
(R S)-2, 3, 4, Bbasgag i r@dgﬁ%?oc@cw%?i ographed fsikion gsl,exang) 1 Biye: hy
] 15 met hyumrﬁﬂe@bmpomﬂr(\tl 5-g1 BU®) hsamwlndessrmlﬁl DIMR (250, ©DCL) 67.05-7.40

Using t he, praceduy 8 19%, RATRLC2ry, 2855E ALy R425 Yeh V't 789 9360, SRIPEARY 73,

Exanpl e
4H); IR (CCls) 3020, 2930, 2850, 1495, 1451, 1200 cm-!; MS (DCI/NH3) m/e 292.1
[M+NHg]*. '
Preparation 6
20
Pr ion of N- -3-[N-(tert- X Dpiperidi min

The compound of Preparation 6(a) (2.0 g, 8.3 mmol) was dissolved in
dichloromethane (25 mL), treated with triethylamine (0.86 g, 8.6 mmol) and stirred at
0°C. The resulting mixture was treated with triflic anhydride (2.5 g, 8.9 mmol), stirred

25  for 30 min at 0°C and slowly added to a solution of methylamine in dichloromethane at
0°C. The mixture was stirred and allowed to warm to RT for 1 h. The mixture was
concentrated and the residue was flash chromatographed (silica gel, 5-20%
methanol:chloroform) to give the title compound (2.8 g). MS(ES) m/e 257 [M+H]*.

30

35  a) t-butyl 3-methyl-4-nitro-benzoate
Benzenesulfonyl chloride (12.8 mL, 100 mmol) was added rapidly to a solution of
3-methyl-4-nitrobenzoic acid (9.06 g, 50 mmol) in dry pyridine (25 mL) at 40°C. The



solid was collegted by suction filtration, washed with H20, and dissolved in toluene (200

penzbai azehi nla: dbe popEof FaS 8 Sedsd i GHisRO Al Bh S pds g Gt ™

[ MtH] [ err], 5sth[tdkiene. Condefration]gavétheltitle compound as a yellow oil which crystallized -

(qerr]H[err]@F&%Lgu«ggE 9.}—191_§2y8H[err]O) calcd: C, 6568 H 7,48 N,

7.66. found:
Exanpl e 23-24 a) Met hyl

(R S)-7-11"-(py @bﬁtWﬁﬁf@?—@NL(k ﬁeﬁgﬁfd&&@drﬂﬁbhﬂﬂf}l i,er}ﬂohfear bonyl]-2,3, 4, 5-

t et rahydr o- 3- 0xo0- 4= ( phen hyl 4-benzodr azepj ne- 2-acet t was.
chr omat ogthphed 25 A mpjhys #ﬂlﬁf@maonnda%l’rmren%ﬁa % & m 1.1 X 250
mm 10 nl/ m nbrofeistevimimide (3.92 g,2¢ mabdhcdnddbenzdyl 351@:{@)(0126 gglvmndilhm CCl4 (50

foll d

(oo, CO"@ESS*@%% aefiih hrefFe A ﬁémtnmm T mpros secinids

t et r ahydr o- 3- anxbthd taqntemgabeomnph;tamﬂmaﬁe eib dTher bgnizplcbromadecw ast used without

24 t hyl

c T Y a%&sg g de hengyl Bm"}l%ee??%med ib“"']“éaé %sgﬁ‘vrﬁila;fg THE(S0, |

t et rahydr’o’5 3 M— %@521 amph yasad ptisred bris Y’ b)
US' ng the pro eﬁetﬁ laﬁi @mﬁ QOHﬁﬂBl wax adied. %@%bl‘oﬁ‘ Ufﬁxﬂ@oﬁlﬁ@n gaReednds

f0| | owi ng ¢ Ogggﬁlﬂaéo gﬁge[?er vtbh'shﬁ)mnpe% m?rfx tEX mﬂ%{lrec haﬁ%%éortcx’e very cﬂ)udy
(+)-7-[(4, 4" - Aftei by thd lreacmoylwﬁsamtmntyat@d ﬂ;d%thd;é‘s&dwtwaatp;dﬂmn@d between HpOdHG | e
thyl)- 35 1 +

0. g )CH[ orr] Ofg(‘ gf;é Pt Fi@gbmﬂﬂbr%pﬁraﬁﬁﬁbf ﬁaegffn?fés Jﬁ”ﬁétlon WitB EtH0, drying
(Jerr]H¥r] Yopad eqnepniration|gaps a yellay eilr Chionmatpgraphycisilicagela20%, 52. 78,
H 5.60, N 7E&5’Aclhexane) $AVEE tide contpolld (2386 g 4036 ashth yellodoil.

¢) t-butyl 4-nitro-3-[N-(t-butyloxycarbonyl)-N-(2-phenyl-ethyl)aminomethyl]benzoate
Di-t-butyl dicarbonate (2.10 g, 9.62 mmol) was added all at once to a solution of
25  the compound of Preparation 7(b) (2.86 g, 8.02 mmol) in CHCI3 (30 mL) at room
temperature. The reaction was stirred at room temperature for 2.5 h, then at reflux for 0.5
h. Concentration and chromatography (silica gel, 15% EtOAc/hexane) gave the title
compound (3.70 g,) as a yellow oil.

30  d) t-butyl 4-amino-3-[N-(t-butyloxycarbonyl)-N-(2-phenyl-ethyl)aminomethyl]benzoate
A mixture of the compound of Preparation 7(c) (2.66 g, 5.83 mmol), 10% Pd/C
(0.62 g, 0.58 mmol Pd), and EtOAc (60 mL) was shaken under H2 (50 psi). After3h,
the mixture was filtered to remove the catalyst, and the filtrate was concentrated to
dryness. Chromatography (silica gel, 20% EtOAc/hexane) gave the title compound as a
35 yellow foamy oil which slowly partially solidified (2.26 g, 91%).
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REPL ACENENT S% argon A homogeneous solution resulted. After [ h, thesoluuon was concentratezfj5

24(Db) . to a yellow oil. Chromatography (silica gel, 1:1 EtOAc:hexane) gave a yellow oil. This
(-)-7-[(4 4" - Waﬁ’h&ﬁﬁhﬂidﬁt funtlet panificvh.] TRCR 0.6t yﬁa bﬁﬁmdﬁay,&gmwr @ninghenyl e
t hyl) - - benzodi azepi ne- 2-aceti c acid [Jerr (c :
0.5,CHerr] G—IP‘OdA‘F%@O(}'CF@AF@FW} NerrJJerr] ZC[ err|HF[err] g err])

S;Cdl eC2 54. 69, HI'h@ élow bil r?BtaQQd abevengis (ﬁéSOMd‘iiQEtQA5 (99mLN .and.18% Pd/CS
(RS- 7- [f‘t 4, 48,8, 3;90 ‘%F’g’tl Py 0§|eg])gv§1s Added; (Ths mixfure was shaken at RT pnder Ha (43, | .

3-oxo-1H 1, 4- pahﬁmdllameplwas—fﬂmmbmlremam the cdt@lysta)Congeitydtion of the filtrate gave a
(RS)-7-car box I ne-
> atetate | bolbnbs SRR was phibmlids b AKHice gL 0% Bl e BARAERE DT
substituting u@omrowmdmsra@olorless Oli @4%8:84&)hy| ami ne in Prepar ation 7(b)

and substituting dii sopropyl ethylamne in refl uxi ng xylene for sodium

methoxide Jn BELAEATR $-CaBBY-Fd Phenylcty-13/€ s ifanytfo-5 ox0-2H-1,4-
benzodiazepine-2-acetic acid
TFA (9 mL) was added all at once to a solution of the compound of Preparation

7(e) (2.11 g, 3.70 mmol) in dry CH2Cl2 (9 mL) at 0°C under argon. The resulting light
yellow solution was warmed to room temperature, stirred for 2 h, and concentrated. The

20  residue was dissolved and reconcentrated from toluene to remove residual TFA. The
resultant light yellow oil was dissolved in anhydrous MeOH (18.5 mL), and the solution
was cooled to 0°C under argon. Freshly prepared NaOMe/MeOH (1.0M; 18.5 mL, 18.5
mmol) was added dropwise over 5 min. The ice bath was removed, the yellow solution
was allowed to warm to room temperature over 10 min, and was heated to reflux under

25  argon. After 1.5 h, the reaction was cooled in ice and quenched with glacial acetic acid
(2.1 mL, 37 mmol). The mixture was concentrated and the residue was partitioned
between EtOAc (50 mL) and H20 (50 mL). The layers were separated and the aqueous
layer was extracted exhaustively with EtOAc (in 50 mL portions) until all solids had.
dissolved. The combined organic layers were dried (MgSO4) and concentrated until

30  crystallization was initiated. The resulting mixture was cooled thoroughly in ice. Suction
filtration afforded the title compound as colorless crystals (1.0 g, 71%). The mother
liquors were concentrated and the residue was chromatographed (silica gel, 10%
MeOH/CHCIl3-trace acetic acid) to afford additional crude material. Recrystallization
from EtOAc containing a little MeOH yielded an additional amount of the pure title

35  compound (1.23 g, 87%, total isolated yield).
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15 conpogind. yellow oily s%id as qi,i§§olved in dry CH2Cl2 (2.5 mL), and 4-{N-
(RS)-7-[[(4, 4bé31zmoﬁyéarsbdﬁ)&nﬂcﬁmﬁ@tﬁ@mynhnﬁné( 134 5-th £10. 5 hinsblpwds ddded.r Wﬁd' - 3-

Sxanpl o 5(n) TEfire 3R A8TRb0 Prer e antprimeisTYsie QO8FRE.0T:0 )
for the conpeoundl)wasaddedpdrepwise) Thasesultihg otangisk- yelowmirtire was warmed)to room
(R S)-7-[[(4, té%nQérgwgeenzo 155 ke FEABAAIAINA duefelita it 5@ NAHYES @{@Lzaa@ opyl -

- 0X0- 1H i"az€epl he-

procedur &0 of emiragied @orqushls(vyl}h EQa Rirying kNa23 Q4 ﬁ@wpn@atwnﬁgemawsfapm

Exanmpl e 25( b)(snﬁ@d gdihs: mmmﬂcgpo B7%EPROM)) 4 &é[ya)ram@amsc bihRixel Flagtions
conpound. HPLC 1; 15% acet oni t‘-%‘ﬂm?/ wat er/ Q. 1% TFA) :

[err] H NWVR (!(9('5“ Mech f‘@ﬁ‘%ﬁ‘?ﬁ%ﬁ‘“{"‘é?@‘]"f“ﬁ syisgem) gave geomppu “&Pﬂle Y‘?“@‘B’

(dd, J=8.3, &ilq1H.2 nigi#0%§. 59 (d, J=8.3 ‘1H), 5.29 (d, J= 17.0 Hz,
1H), 5.17 (dd, J=8.9, 5.2 Hz, 1H), 472484(m 1H), 4.10 (d, J=17.0 Hz,
1H), 3.34- 3.45 (m 2H), 2.70-3.15 (m 5H), 2.63 (dd, J=16.8, 5.2 Hz,

1H), 1.9252. b3 R.S)- ['B-H)4~(am1mnMemmpa&l)(l}ajmmiﬂ;aernﬂ}}4ﬂ(2-Epher(mthyl)-})l 3,4,5-

1.16-1.31 nkf«}?a;“' J=6.9 Hz, 3
MS(ES) m e(4 li\?lll; 8&} ?er rfbé%ﬁ)grﬁ %ger rafﬁr err N err]Jer ri\lml. 5 . v
CFlerr] CO err] HL. 54301““0’1 ofjtg sonepound of Breparation 7¢8) (370 nig, 94374 mmplsin 1:4 oung:

C, 51.49; H @O%QJMQOHEM &%nL) containing 10% Pd/C (29.2 mg, 0.0275 mmol) and TFA (0.011
Exarrpl es 26-

Rl B2 25 S 317 mepol WS BRERY bSeD lmdes H. Atier,1.h, she mixturs was flletediio oo

1H 1. 4- beaz odtraum:mhe eatdlystcand the filteripadwnas washed thoroughly with EtOAc and

EtOAc/MeOH. Concentration of the solution provided a yellow, oily solid (83.0 mg).
This was dissolved in MeOH (4.6 mL), and 1.0N NaOH (0.41 mL, 0.41 mmol) was
added. The light yellow solution was stirred at room temperature ovemight, cooled to
0°C, and acidified with TFA (0.106 mL, 1.373 mmol). The solution was concentrated to

25  dryness to provide an orangish-yellow oil. This material was purified by preparative
HPLC (PRP-1®, gradient, A:5% CH3CN/H20-0.1% TFA) for 5 min, increased to
B:23% CH3CN/H20-0.1% TFA, A for 5 min, A to B during 24 min). The fractions
containing the pure product were combined and concentrated until precipitation occured.
The solid was dissolved by addition of a minimum of CH3CN, and the solution was

30 lyophillized to give the title compound as a faintly yellow powder (50%).

35
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-46 - 5  additional 0.5 h, then was cooled, washed sequentially with watér and 5% sodium

S)-7-[1(4, 4 1
1 A e b, il s R e
8(j) was sepagehtand Wﬂéﬂlﬁ iped wasimashadowish (eluenge The 11 cgwee@

26(a) . methyl the title compound (8.0 g, 69%)asayellow oil. TLC (toluene) Rf068
(R-7-[[1"-(t-butoxycarbonyl) - - bi pi peridi n-1-yl]carbonyl]-2,3,4,5-

t et r ahydr o- 4- net hyl - 3- oxo- 1H 1, 4 benzodi azepi ne-2 acetate. [err]D +140 (c
1, CH er r ] {3H) ; b) t-butyl 3HiPbE0t4R bté@mOmeihyl)béiroatel cel OD, 21.2 x 250 rrm 10

(9 7T (o but SIS e Lompoung el badib 38 DmmbBINY; , o
t et r ahydr o- 4- bremhsuccipimide (Q.98 g, 4.5eme MWZMWW@ og, p@ém]n@oL)imz 5 (c
1,CHerr] O") carbon tetrdt‘ﬂeﬁd& stlﬁ’nL%vwfﬁk'ﬁe&t@' bf Rf6R!] AGEY 4 R1thé mixtROwRIRooldd and

m_/ m n, met hapol
filtered, and &e fﬁtrate was concentrated. The resulting material was uséd without

15 purification. TLC Rf 0.39 (5:95 ethyl acetate:hexane).

¢) t-butyl 3-bromo-4-[[(2-phenylethyl)amino]methyl]-benzoate
The compound of Preparation 8(b) was dissolved in dry ether (25 mL), and
phenethylamine (1.9 mL, 15 mmol) was added. The addition was slightly exothermic,
20 and the reaction became cloudy. The reaction was stirred at RT overnight, then was
diluted with ether (75 mL) and was washed sequentially with 5% sodium bicarbonate and
brine (25 mL). Drying (MgSO04), concentration, and silica gel chromatography (33%
ethyl acetate/hexane) gave the title compound (1.26 g, 65%) as a pale yellow oil. TLC Rf
0.42 (30:70 ethyl acetate:hexane). .
25
d) t-butyl 3- bromo-4-[[[N-(Z-phenylethyl)-N—t—butoxycarbonyl]amino]methyl]b‘enzoate
D1-t-butyl dicarbonate (845 mg, 3.88 mmol) was added all at once to a solut1on of
the compound of Preparation 8(c) (1.26 g, 3.23 mmol) in chloroform (16 mL) at RT. “The
reaction was stirred at RT for 1.5 h, then at reflux for 0.5 h. Concentration and
30 chromatography (silica gel, 10% ethyl acetate/hexane) gave the title compound (1.57 g,
99%) as a colorless oil which solidified in vacuo. TLC Rf 0.49 (10:90 ethyl
acetate:hexane).

e) methyl 3-methoxycarbonyl-4-{[5-(t-butoxycarbonyl)-2-[[N-(2-phenylethyl)-N-t-
35  (butoxycarbonyl)]Jamino]methyl]-phenyl]-2-butenoate
and
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at 325 nm.  1@consse (648 g 410 ymoleiadivgy (Baseried307 me, Od#uppD, tri-o-

subst i tgt 1) ¥lg ftl lpmsmmw(es 2Gihg, Wmhe fgml), drynmetiisi(aﬂbméa(MGZxﬁLaS 46 gréndmend dt h |'
CcO oun

oot 1O CRRURENR 147 mOS Vs hliSy b e A TR W aunrion s SRl o, Y|
1H 1, 4- benzoditenopasrhea’d atreeflux endesRrgon: RAfiet 6, tliereqctionrwassoeled, apg8nore. 6 x
250 J 60%
acet (TrPl trile gver&%wace%%@o%gﬁ@%ggﬁ(ggﬁﬁ ‘?6&#@% ;ﬁfneral%rgﬁ 275t hyl
(S)-7-[ (4, 4' - Eapelserendded. The mintuewasdeoxygenated thepygliece svacuatien 9«118034:9;@

1H1, 4- bemaodlcgaepltm »?asaae@ﬁeab@reﬂbmﬂaér&g% o@é m(wsm arma&mﬁwas 4.6 x
250 mMm / mn, ﬂger adi,ent et in Wgter 1% TFA, 5-60%

acetonitrile 89%9‘*“56‘3%3!‘?‘1 wduwhﬁgxls qudﬂ rand bring g
t he procedur e Dyyinr(efgd0a)},icomcedtration, eud:e!prbmmdgsdphylﬁslhmggdlms%ahpbunds of
Exanpl e @wﬁﬂl@ &Zl( g% f W{yl ta@&atﬁﬁ’x%‘é?ga@fmg el E&Hp(ﬁﬁ)d)as qe%ﬂo&he

fol l ow ng conpoun

(R -7-[ (4, 4 - BilpiThe resifug-was ye yographed(sitica gel, 23% ety acatateyhexsnp)io yldshe- 1

H-1, 4-
VE(ES) m & 425“& gk %‘;@Gﬁ%gw BnyBEW S0 e b GihShD

(Ut rasphere ganqﬂﬁregctg) rﬁm‘-{‘? gradl ent, A acet onitile B:
wat er-0. 1% TFA, 5 60% acetonitrile over 20 mn, UV detection at 220

nm; Anal. (C[ r err cal cd:
o5 Al (B R DRSSt P e F T BRI A0
27(c). butoxycarbonyl]ammo]methyl] -phenyl]butanoate
(S)-7-[ (454 -bipip t, ; A | -3-0x0-1
H1 4 352 benzod 3@%5?‘2%&5‘”. dorBRganinS e?f%l%o%"g“'gﬁ‘&éq’g? i
VB( ES) m e 429nhygreys[ragthanol -,mL), and palladium (IT) hydroxide on carbon 0 21 g) was

added. The resulting mixture was shaken at RT under H7 (47 psi) for 2 h, then was

filtered through Celite®. The filtrate was concentrated and resubmitted to the same

reaction conditions. After another 5.5 h, the mixture was filtered as before, and the

25 filtrate was concentrated to afford the title compound (1.13 g, 95%) as a colorless oil.

g) methyl (R S)-7-carboxy-2,3,4,5- tetrahydro-3—oxo-2-(2-phcnylethyl)-lH—Z-
benzazepine-4-acetate
TFA (11 mL) was added all at once to a cloudy solution of the compound of

30  Preparation 8(f) (1.30 g, 2.28 mmol) in dry CH2CI2 (11 mL) at 0°C under argon. The
resulting light yellow solution was warmed to RT, stirred for 2 h, and concentrated. The
residue was concentrated once from 1,2-dichloroethane to remove residual TFA and give
methyl 3-methoxycarbonyl-4-[5-carboxy-2-[[N-(2-
phenylethyl)aminojmethyl]phenyljbutanoate as a pale green oil.

35 The oil was dissolved in anhydrous methanol (11 mL), and the solution was
cooled to 0°C under argon. Freshly prepared 1.0 M sodium methoxide/methanol (11 mL,
11 mmol) was added and the ice bath was removed. The yellow solution was allowed to
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gradient, 5 washedowitiobrirte; diied @1g$@4) andcarzefitfated & Hpale green casidue.i | e over 20

g ][‘ A W det CCEhRImAdgraghy ((silica gel, 10% methanol/chloroform/0. 1% ﬁc;uc acid) gave the r%tle

Anal . ([ er r ] Hrampquutles a]yeflew foane  Cryseallizatiop &rom menhazgl eqnéainingy litlgl cd:  C,

g”aﬁél eH,284 dhloRforfn Bhve the title ccfrﬁw?ﬂd (528.2thgD81%blas 2n Bf-wihite sblid Iap 214-

(S)-7-[ (4, 4 %%%éﬂﬁﬁé@ﬁ%@%@m%@@%‘% t et r ahydr o- 4- met hyl - 3- oxo-

1H 1, 4- beywzodi azepi ne- 2-acetic acid a) 4-fl uoro-3-net hyl benzoic acid
10 o m 250 B meyl 608 TN Rk EE B PRGN RAASRy BBl drRin

carbo_nyl] 2,3,4,5-tetrahydro-3-0x0-2-(2-phenylethyl)- 1H-2-benzazepine-4-acetate
The compound of Preparation 8(g) (117.9 mg, 0.31 mmol) was rgﬂuxéd with

thionyl chloride (3 mL) for 15 min and the yellow solution was concentrated. The

15  residue was concentrated from dry toluene (3 mL) to remove residual thionyl chloride,
and the resulting material was dissolved in dry CH2Cl2 (0.5 mL). This solution was
‘added dtopwise over 1-2 min to a solution of 4-(methylamino)-(N-
benzyloxycarbonyl)benzamidine (263 mg, 0.93 mmol) and anhydrous pyridine (0.125
mL, 1.55 mmol) in dry CH2Cl2 (10 mL) at 0°C under argon. The resulting yellow

20  mixture was warmed to RT and stirred for 0.5 h, diluted with ethyl acetate, and washed
with 5% sodium bicarbonate. Drying (sodium sulfate), concentration, and
chromatography (silica gel, 10% ethyl acetate/toluene) gave the title compound (174.8
mg, 87%) as a faintly yellow oil. TLC Rf 0.45 (9:1 toluene:ethyl acetate).

25 i) methyl (R,S)-7-[[[4-(aminoiminomethyl)phenyl)methylamino]carbonyl]-2,3,4,5-
tetrahydro-3-ox0-2-(2-phenylethyl)-1H-2-benzazepine-4-acetate
10% Palladium on carbon (58 mg, 0.054 mmol) was added carefully to a solution
of the compound of Preparation 8(h) (174.8 mg, 0.27 mmol) and TFA (0.021 mL, 0.27
mmol) in ethyl acetate/methanol (1:1, 9 mL), and the mixture was stirred briskly under
30  hydrogen (balloon pressure). After 1.5 h, the mixture was filtered through Celite®, and
the filter pad was washed thoroughly with ethyl acetate and methanol. Concentration
gave the title compound.

i) R,S)-7- [[[4-(ammoxmmomethyl)phenyl]methylammo]carbonyl] 2,3,4,5- tetrahydro -3-
35  0x0-2-(2-phenylethyl)-1H-2-benzazepine-4-acetic acid
The compound of Preparation 8(i) was dissolved in methanol (9 mL), and 1.0 N
sodium hydroxide (0.81 mL, 0.81 mmol) was added. The solution was stirred at RT
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concentr at ed mmmsmﬁsmdwwmsmonsm%mrsesmmpng m xture was cooled in an ice

bat h and filtered. The solid was washed with water and dried to
afford the title conpound (25.92 679, as an off-white solid:
[err]H NVM® (400 Mz, CDCl[err]) [err] ;Esampledo (m 2H), 7.09 (t,

1694 cnjerr];
b) t-butyl 4- '- s =ptbbl ed
into a suspengethyla parbonyihrdHnig4-bénzodianetine-28¢ : (3.08 g, 20 mmol )
i n anhydrous ether (15 rrL) in -a pressure bottl e at -78[err]C to give a

reaction vol une Trifluoromethanesul fonic acid (0.09 nL, 1 mmuol)

was addedi®5 a) rartbﬂ/(&%) -8-{ [ [N(hengylox ygartgny)e4-p wngmw@mﬂamﬁ%l%r%d to
RT. After 4 hcarb&til}-234l5-@tahydro-4- gﬁyl@@k@@Haﬂd-bbhﬁadY&é pifie-2v@staepened.
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[err]H NMR (250 M’A?ol) Q@EEB el R‘i‘)fox{@r H korfeeritfatéd 88d (B restifle wds fitified by dfash 9 Hz,

1H), 2.30 15 1369
1|2_|)96 1258, 1&'89&‘“9&?2%5' E’Pi‘?‘d the te comm*@#i@m ('Skf@?{ﬂ# é]52?4é Boliha) +
421 [ 2M+H] [ er 2.5:4.P(ri, 245891-0.04r8 {m, ZTEDSMSES) flecs 5 1] M-k}, IMaHIQ037]- 595.

J=8.9 Hz, 1H), 2.34 (d J =1.7 H, 3H: IR (ehl or of orm 3400 2300 (broad),

25  b) methyl (R,S)-2,3,4,5-tetrahydro-4-methyl-3-ox0-8-{[[2-(4-piperidinyl)ethyl]
methylamino] carbonyl]-1H-1,4-benzodiazepine-2-acetate
A solution of the compound of Example 1(a) (0.06 mmol) in methanol (25 mL)_
containing 1.0M hydrogen-chloride in ether (0.6 mL) was treated with 10% palladium
hydroxide and the mixture was shaken in a hydrogen atmosphere (40 psi) for 1 h. The
30  mixture was filtered and concentrated to yield the title compound. MS(ES) m/e 417

M+H]*.

¢) (R,5)-2,3,4,5-tetrahydro-4-methyl-3-oxo-8-[[[2-(4-piperidinyl)ethyl]methylamino}
carbonyl}-1H-1,4-benzodiazepine-2-acetic acid

35 The compound of Exaxﬁple 1(b) (0.26 mmol) was dissolved in methanol (9 mL),
and 1.0 N sodium hydroxide (0.81 mL, 0.81 mmol) was added. The solution was stirred
at RT overnight, and concentrated. The residue was dissolved in water/acetonitrile (3



lH) 54-5.5 (d, lH),SOSl(m lH) .8-39 (d, 1H), 1.0-3.5 (m, 22H), Anal

252 i R RN GRS s g jor s oaN.

br omosucci ni ®4% (3.57 g, 20.24 mmol), benzoyl peroxide (0.22 g, 0.91

mmol ), and ' - 48-
carbon tetrachloride (90 nL) was heated at reflux. After 16 h, the reaction
was cooled in an ice bath, filterExdmpid the filtrate was
concentraped. The residue was passed through a short pad of silica
gel which was_ then vvashed W|th 20% ethyl acetate: hexane, and the

filtrate was Pechasalionof(Re)-23+< 4dRe-4riss " F(90 nL), and
40% aqueous piperidifit Btk Bie pibongL: bk FepiieothceAPadly. The
reaction was sti rred over ni ght and concentrat ed. The resl due was

diluted with ether and washed sequentially with 1.0 N sodi um

hydr oxi de, wa) methyh(RiShBicarhox¥+2:3,46 getrahydioké ésepertyl-3Hoxed H- Mg&h@&odmzepme-

concent r@%edz Bl he residue was chromatographed (silica gel, 10% net hanol

in 1.1 et acetate:chloroform) to give the title co ound(2 g,
59% as a yeI | ow dinhydrousisppentylpminewss bubbled into anhydrous DMF (200 mL) at 0°C for

15 min. A solution of t-butyl 4-bromomethyl-3-nitrobenzoate (5.0 g, 15.8 mmol) (/nz. J.
Peptide. Res., 36, 31 (1990)) in DMF (10 mL) was added dropwise to the cold amine
solution. The solution was stirred at 0° for 30 min and poured into water. The mixture
20  was extracted with ethyl acetate and the combined organic layers were washed with
water, dried (sodium sulfate) and concentrated to give a yellow-brown oil. The oil was
purified by chromatography over silica gel to yield t-butyl 4-(isopentylamino)methyl-3-
nitrobenzoate.
A solution of the t-butyl 4-(isopentylamino)methyl-3-nitrobenzoate (5.3 mmol),
25 triethylamine (2.1 g, 21 mmol) and di-t-butyl dicarbonate (3.44 g, 15.8 mmol) in THF (50
mL) was stirred 24 h. The mixture was concentrated and the residue dissolved in ethyl
acetate (200 mL). The solution was extracted with water, dried (sodium sulfate) and
concentrated to give a yellow oil which was purified by chromatography over silica gel to
yield t-butyl 4-[N-(t-butoxycarbonyl)-N-(isopentyl)amino-methyl]-3-nitrobenzoate.
30 A solution of t-butyl 4-[N-(t-butoxycarbonyl)-N-(isopentyl)amino-methyl]-3-
nitrobenzoate (2.27 mmol) in ethanol (100 mL) containing 10% palladium on carbon (0.5
g) was hydrogenated (40 psi). After 30 min, the mixture was filtered and concentrated to
give t-butyl 3-amino-4-[N-(t-butoxycarbonyl)-N-(isopentyl)-aminomethyl]benzoate.
Dimethyl acetylenedicarboxylate (0.34 g, 2.4 mmol) was added to a solution of t-
35 butyl 3'~amino-4-[N-(t-butoxycarl_aonyl)-N-(isopentyl)-aminomethyl]benzoate (2.7 mmol)
in methanol (50 mL). The solution was heated to reflux for 1 h, treated with dimethyl
acetylenedicarboxylate (0.17 g, 1.2 mmol) and heated at reflux for an additional 1 h. The
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Chem Soc. 85nm %SC(-Q@@?QI]O m0). THeGdRkue W@s st@red foFB/h)andabfcentrated to yield 4-
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e M T el Pt oo
ether (25 nlL) (medhy)amim]denzoitiacid.i | trate was concentrat ed, and the residue
0 ik ol MO O B ),
(silica gel, 3odiumenethexide kryinethanol£0.2 mlg8y maol) Hé‘netmmmge washeatedito(59°€7 ¢,
ﬁgg,(/()angse? hf/IOI ggﬂe?gfc lee'd maﬁﬁ%ﬁ]lggﬁ%ﬁ% err r(r?. &’%L&r g‘hg %nrﬁedvgas

r ot aners; [errCP“CFﬂ toglvetlgptylpqompog 7. 15 .45 (m 5H), 7.00-7.15 (m
1H), 5.72- 92(m1H) 4.91-5.25 (m ,445463(m2H) 3. 66

(% (201 B33 i b %&3&@4@24-%&%% S-SRk oiSguenly™ 1507
1163, 30 11h7e,msélaxﬁm04naﬂmnyl] -1 H/b(dienzodiszepine 2-4c2idtéNa] [err], 1005 [2M +
Hi[err], 503 [ M-H b@E thmpdid of Exantpld e/ @Y dabddidifshlved'i bMF (30 mL) was
treated with EDC (2.2 mmol) and 1-HOBT (285 mg, 2.1 mmol). The mixture was treated
with N-methyl-2-(4-pyridyl)ethanamine (2.4 mmol), stirred at RT for 48 h, concentrated
25 and the residue was purified by flash chromatography to yield the title compound.

c) methyl (R,S)-2,3,4,5-tetrahydro-4-isopentyl-3-0xo-8- [[[2-(4-p1pendmyl)ethyl]
methylamino]carbonyl}-1H-1,4-benzodiazepine-2-acetate
A solution of the compound of Example 2(b) (0.2 mmol) and 0.6N hydrochloric
30  acid (0.6 mL) in methanol (30 mL) was treated with platinum oxide (S mg) and
hydrogenated (45 psi) overnight. The mixture was filtered and concentrated to give the
title compound. MS(ES) m/e 473 (M+H]+.

d) R,S)-2,3,4,5-tetrahydro-4-isopentyl-3-0x0-8-{[{2-(4-piperidinyl)ethyl]methylamino]
35  carbonyl}-1H-1,4-benzodiazepine-2-acetic acid :

The compound of Example 2(c) (0.27 mmol) was dissolved in methanol (9 mL),

and 1.0 N sodium hydroxide (0.81 mL, 0.81 mmol) was added. The solution was stirred



yield the title compound. MS(ES) m/e 459 [M+H]*.
e) t- butyF (S)4-fluoro-3-[[[4-nethoxy-1, 4-di oxo- 2-
am nobut yl'] net hyl am no] net hyl ] benzoat e 35 A rixture of the
conpound of Exanple 28(d) (0.87 g, 1.73Exampled 10% Pd/C (184 ny, 0.17
mrol ), and net hanol (17 nm) was shaken at RT under hydrogen (50 psi).
After 1.5 h, \ 'Iteredthr d
Chr omat ogr ap &R Aminoin '

- (sil2345qe 4p3-grbdadaphel D- KH-h-benzediazapines?-acalicaci) gave
the title_conpound (579 8 ny, 91% as a col o orI ess oil: TLC Rf 0. 50
(silica 38 10% nmet hanol in 1:1 ethyl acetate:chloroform; [err]H

NVR (250 |sz a) apdiyl R.S)-8- [[ﬁ4>{N:tbsnwlowmd:onymmmmmqmthgmfao 8. 05

g;}n Y 32'7'00 (2 Xiu%r&p%eﬁﬂ%mﬁt@lamﬁo?&:ﬂo@ 1,94 52!é'lra ltﬂ'dljo53 4)53%@36&133}'1%&1{% I\Z)E-i- -

Hz, 1H), 2,4 %bWOQWWZ-a@% and 1,57 (2 X's, 9H) IR(CCI[errj)
3380, 1735, 1717, Usﬁ?&h rotedurd 80 Bre i&ﬁ&n GékceﬁﬂsﬁBstﬁﬂting’ kikthyl (R,S)-8V5( ES)
me 369 [LMFHCL:% -’2, . )l_llarg-f-ro:rccl &r thlll letilyi) 1H-1,4-benzodiazepine-2-acetate for
the compound of Preparation 8(g), and substituting 2-fluoro-4-(methylamino)-[N-
(benzyloxycarbonyl)] benzamidine for 4-(methylamino)-(N-benzyloxycarbonyl)-
benzamidine, gave the title compound. IH NMR (400 MHz, CDCl3) & 8.15 (t, 1H), 7.4
(d, 2H), 7.4-7.15 (m, 8H), 7.1 (d, 2H), 6.9 (dd, 1H), 6.75 (dd, 1H), 6.65 (s, 1H), 6.6 (d,
20 1H), 6.4 (d, 1H), 5.25 (d, 1H), 5.15 (s, 2H), 4.9 (q, 1H), 4.25 (d, 1H), 3.7 (s, 3H), 3.65 (m,
2H), 3.55 (d, 1H), 3.45 (s, 3H), 2.95 (dd, 1H), 2.7 (m, 2H), 2.6 (dd, 1H).

b) (R.S)-8-[[{4-(aminoiminomethyl)-3-fluorophenyljmethyl-amino]carbonyl]-2,3,4,5-
tetrahydro-3-ox0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid

25 A solution of the compound of Example 3(a) (0.06 mmol) in methanol (25 mL)
containing 1.0M hydrogen chloride in ether (0.6 mL) was treated with 10% palladium on
carbon (0.06 g) and the mixture was shaken in a hydrogen atmosphere (40 psi) for L h.
The mixture was filtered and concentrated to yield the methyl ester of the title compound.

The methyl ester (0.27 mmol) was dissolved in methanol (9 mL), and 1.0 N

30  sodium hydroxide (0.81 mL, 0.81 mmol) was added. The solution was stirred at RT
overnight, then was concentrated. The residue was dissolved in water/acetonitrile (3
mL), cooled to 0°C, and acidified with TFA (0.21 mL, 2.7 mmol). The solution was
concentrated and the residue was purified by reversed-phase flash chromatography to
yield the title compound. 1H NMR (400 MHz, CDjOD) 87.75(, 1H), 7.4 (d, 1H), 7.25-

35  7.05(m, 6H), 6.8 (d, 1H), 6.7 (s, 1H), 6.5 (d, 1H), 5.35 (d, 1H), 5.05 (m, 1H), 3.8 (d, 1H),
3.65 (m, 2H), 3.4 (s, 3H), 2.9 (dd, 1H), 2.7 (m, 2H), 2.6 (dd, 1H). MS(ES) m/e 518.0
[M+H]*.
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f) methyl s tr; in
(S)-(-)-2,3,4,5-tetrahydro-7-(t-butoxycarbonyl)4-net hyl-- 3-oxo-1H1, 4- 10
benzodi azepi ne- 2- acet at e A sol ution of the conpound of Exanple
28(f) (416.1 agnethyl®. & {[N-Grimtoxysadhionyl)-1,2,3,4+tetishydrasi-isogninelinydlagingl_,

2.26 mmol) in 1 ' - h | . i ander
argon in an of%amag‘?’jitfﬁ%%ﬁﬁ%ﬁz ?gt'ax{g'i_’eﬁl?yl?fhﬂél lr’\”g?g? ?og hazev\‘k/alg@%?g?% in
i ce-water and®@dfl uted with water. The mixture was extracted with

ethyl acetgge, and Memylm,syerdafmmz,mtemmad-e-dm@(zpmwthms‘:‘wd,4~i th

chr ot 0gr aphjeiaTRApi AsReetse £ oD gissynbEMTAVNE b ol vt wign EDC

conmpound ( 221(22 migolp6nd) 1-HOBT (285mig; 2chmardl: shesoixitute whs Gempd mith NP-@art( 3: 2

et hyl a " = bt 'y
(400w, coCTRRIORRNTEimng 1% o ogfipbife 7 i dimgd Y o 5
J=1.8 Hz, 1H) 48 B, wncqnirated-and thefesidugvas purified by flashchromatpgraphy to yigly the title
5.08-5. 16,4 M cdeipound: 54 (br d, J=4.5 Hz, 1H), 3.76 (d, J=16.4 Hz, 1H), 3.75
(s, 3H), 3.08 (s,3H), 3.00 (dd, J=16.0,6.9 Hz, 1H), 2.67 (dd,
J=16.0,6.3 Hz, 1H), 1.57 (s, 9H); IR (chloroform) 3560-3240 (br),
1731, 1695, 1bGR,.S)E101.2,3%6@raliyRDG-7-is¢&pidnolinyNaminb]4arbonyl]-2,3,4,5-tetrahyfirer3-] ;
VS(ES) o 716, { 2% Wikl 1A% eehidddapink o e MM o1 25 0
(S)-(-) - 7- car boxy - Pheacommund of Exgraple-4Afa){B:56ynmgl) svas dissplved insemixstte #f epi ne- 2
- aget aCEI7Cl2 (25 mL) and TFA £9mE). Aftepl hl BR nfiR e wasl coiceimeadiiogrivaithe )
(176.4 ng, 0.50 ) in . anhydrous di chl oronmethane (2.5 L) was
cooled to 0C Bf ng) P dheditle £ompogadh ¢ hr ee evacuati on/ argon flush

cycles. TFA (2.5 nTje inathybebti ¢0.47 einbly vas disolSedinmethasbl (P mL3, 4hd @MUl ti ng
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reconcent r at eoveimight, theh was eoncentrated. The residue was dissolved in water/acetonitrile (3
25 mL), cooled to 0°C, and acidified with TFA (0.21 mL, 2.7 mmol). The solution was
concentrated and the residue was puﬁﬁed by reversed-phase flash chromatography to
yield the tit!_e compound. Anal. [C29H30N404-0.6(C2HF302)-1.5(H20)] calcd:
C,60.55; H,5.64; N,9.31. found: C,60.45; H,5.80; N,9.28.

30




pnenyleinyl)-rr-1 4-benzodiazepine-2-acetate (l.2Tamol) and V.0IN hydrocaloric acid

(350 to senud®d mhyinrmeethahod (SOTMA) svasl tredtadowitin platmtlinam«tﬁ’rﬁao meg) and h)

met hyI

()-(-) - 7- [ 1-PER8ePad (42,850 48 She miyre s filegred apd 8°'r‘1°ye|“fré‘:‘§9t§%ﬁ“’f’]th3“‘§e 4,5- 3
5 tetrahydrocompoutd - 3- oxo- 1H 1, 4- benzodi azepi ne- 2- acet at e

The conpound of Exanple 28(g), 1- hydroxybenzotr| azol e hydrate (82 nmg, 0. 607
nmmol ), and 4- St but oxycar bonyl ) | peridine (163 07 mol) were
di ssol ved b) methyl (R,S)-7-[(4,4 b1p1pend1n- -yls)carbonyl] [2- (cyclohex%ethyl]—z 3,4,5- ~50-

I n anhydaous t@&ﬂﬁﬁfbyibﬁéaam-dﬁ-béhz&xﬁie meezngbetdﬂ@ sol ution was cooled to

added, {0l oved b %poundaofﬁ)%%pi%’%éféﬂf BRroResobyF 0 RS go

hydr ochl ori dere@tbdlvﬁth@DC(IZIaOﬁmnﬁnhyl 1- mnrr(m mg, 2.1 mmel): This mixturesased t o

RT. After 21 ufeatehnﬁu{ﬁmﬁm&a@@ngpng@ﬁg@%ﬁag% W%%ﬁfrédlﬁ R forfh

partitioned between water ara ed aﬁd t he
aqueous | ayercopgestrated apd thecresiduewaspusified by ﬁluaslml}mwgtqmqtem the title
concentr ggi OI&om%Bﬁhd chromat ography (silica gel, 10% net hanol in 1: 1
et hyl acetate:chloroforn) gave the title

c) methy! (R,S)-7-[(4,4"-bipiperidin- I-yl)carbonyl]-4-[2-(cyclohexyl)ethyl]-2,3,4,5-
tetrahydro-3-oxo-1H-1,4-benzodiazepine-2-acetic acid
The compound of Example 5(b) (0.56 mmol) was dissolved in a mixture of
20  CH2Cl2 (25 mL) and TFA (5 mL). After 1 h, the mixture was concentrated to give the
title compound.

d) R,S)-7-[(4,4'-bipiperidin- 1-yl)carbonyl]-4-[2-(cyclohexyl)ethyl]-2,3,4,5-tetrahydro-3-
oxo-1H-1,4-benzodiazepine-2-acetic acid

25 The compound of Example 5(c) (0.3 mmol) was suspended in acetone (2 mL) and
treated lithium hydroxide hydrate (25 mg) in water (2 mL). The mixture was stirred
overnight, treated with methanol and additional lithium hydroxide hydrate (5.5 mg) was
added in two portions over 9 h. The mixture was concentrated and the aqueous residue
was neutralized with hydrochloric acid and concentrated. The residue was placed in the

30  refrigerator overnight and filtered. The filter cake was washed with cold water, acetone
and ether to yield the title compound Anal. [C30H44N404-2.5(C2HF302) -2(H20)]

calcd: C,49.70; H,6.02; N,6.62. found: C,49.43; H,6.02; N,6.62.
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conpound (315. tz?nagdla%w 2Zicenate (21 ppolglissolved i BME 3@ymE) ygs H@%‘ﬁ%w&h BGC1: 1
et hyl aqds &gy, 212 mmohol-HOBT 85]np, 214fimd[)and]adjusted. 10 pHH with] OH) ;

30 Sl oSl VS dg Ui N onford bty ), % (€

3.90-4.80 (br. prpenm)yl)emamn(m (2.3mmol}, stare(dca,t RTzfps4& hmoncgwatedsar@ighe sesume)
299 (dd, 60-1.83 (m 4H).
1.46 (s, 9H), ‘ﬁ“#é’}&fﬁﬁq}f&mm;&mﬁ)gy&a’ﬁ&?%%g? %uzngo, 1735, 1689,
1669, 16100 1436, 1426, 1365, 1286, 1173 cnjerr]: MB(ES) nie 1085

(2MeH) [err], 3HFR[ h{(%minoeﬁﬁbp{pb'huﬂm{ Byi]da:bdi@ﬂ;-z 3a/5-tetrahydro-3-0x0-4-(2-
[I\/H—I—C[err]H[err [) 3 ine-2-ac

(S)-(-)-7-]1- [Phe f'& a‘?‘%‘?ﬂﬁzj’ ipe2-achicadid i i nyi - carbonyl]-2, 3, 4, 5-t
et r ahydr o- 4- ’Hﬂdmytipoﬁnd)od’(ﬁmlm ﬁ(ab&ﬁ&)dmbemmss@h@den amizwreiof

Using the pr Otfc?i tlat(?ﬁ @S%HH‘FAZ(EMy (ARler 1tH) herRIXRA s ConERnadiel %o gRéefthe Was

converted to e conpound
Exanpl e 295 methylmssmf Wl"@ﬁ cgmpound

(1 21 4[ f) gniodlb; pi pemé@dtzxétnﬂexde}(m%m g]wz%dissélv’édheidéﬁimdr@:ﬂt)gg@bgbﬁ gxo
acid $Dith yiremds (4 B 091 Ffunt) wasadibsThe sibSon pid PIFREA R

0.1 nol), oveirdghitaihen Wasconeentraedo r’ﬂiﬂrwdl(elwﬁldmh&drmwa)erlaeadmmle 3

rut heni un(I11 [ d
di chl or orrn(et ha) J( %gglgﬁﬂ 0 \ggﬁg%d@ge%wé%lﬁ @gi]lo'gLS%g gt éOlﬂﬁ solun%rf orrte
(645 L, @045 contentrateidaind thecresideswancpirifiet mmmmdmhase ﬂmhrchguwgmpw toc

' yield the title compound. MS(ES) m/e 479 (M+H]*, 477 [M+H]".

25

Using the procedure of Example 4, except substituting -
methyl (R,S)-7-carboxy-2,3,4,5-tetrahydro-3-0x0-4-(2-phenylethyl)-1H-1,4-
benzodiazepine-2-acetate for methyl (R,S)-8-carboxy-2,3,4,5-tetrahydro-3-0x0-4-(2-
30 phenylethyl)-1H-1,4-benzodiazepine-2-acetate, gave the title compound. Anal.
[C29H30N404-2(C2HF302)-0.75(H20)] calcd: C, 53.55; H, 4.36; N, 7.57. found: C,
53.80; H, 4.56; N, 7.56.

35




ana stired untu it dissoived. obenzencsulionyi cionae (6U> g, 5.40 moli} was added
acid. The $eacapidiy whiletmaintaimisg teiinterndl @mperanire <30 withan jidd Wt yA acatipigte20%
sodi um d(ﬂﬁ S
separated and neu??%‘?ig\rgggle%d% tﬁéadﬁﬁméﬂxﬁﬁ{ngxgg 55 L?%?%d(g%g%;ﬁﬁoﬁgﬁ@
sol i d which f etimiag. The mixurewagstireeddfior 80 mipand thusanol (323 mbhsatadded dropwise

80?8 3gp 177- @b& 30l din d 300, MiBndifeR¥e W& stilbd k&2 1, dissdiVed tn hekate:ilylHeetate) -

(m
-51- b%ﬂ %gH/ P“‘itmelfﬁgzl%ﬂ%mé’?%dﬁé Gxtagted with water. The orggpic phase; Wased
sol ution of tbencenumed ndgioé a Bghnydllewlsi( which @Bystallized off covllg) toigive the title

RN R R L
reacti on m xture was heat ed 5 for 1 h, cool ed, washed with saturated
T oo PO AT S, |, PRSP 210 0 R
(CDOI [err]) [err] # sSintionief thgcompound of Ex @msl @Qa)p(é% &%6%“12‘3 iy garbany) 8. 28
(m 1H). 15 tetrachlonde (6 L) was stirred and treated with N-bromosuccinimide (476.5 g, 2.68 mol).
The mixture was irradiated and heated to reflux with 3 flood lamps positioned below the
solution level. Benzoyl peroxide (6 g) was added in four portions while the mixture was
heated to reflux and the last portion was added as reflux was reached after 2 h. The
mixture was irradiated at reflux for 12 h, cooled, allowed to stand several hours, filtered
20  and concentrated to a brown oil (870.7 g). The oil was taken up in hexane (3 L) and ether
(500 mL) (boiling), filtered and the filtrate was partly concentrated by boiling. The
resulting solution was allowed to stand overnight and the off-white crystalline solid
which formed was filtered, washed with hexane and dried to give the title compound
(396.6 g, 46.8%). mp 80-83°C; IH NMR (250 MHz) § 4.5 (2H); TLC Rf 0.7 (silica gel,
25 19 ethyl acetate/hexane). The filtrate yielded a second crop on standing (73 g). mp 61-
65°C.

¢) t-butyl 3 -(methylamino)methyl-4-nitrobenzoate
Aqueous 40% methylamine (623 mL) was added to dxmethylformamxde @5

30  stirred at -5°C in an acetone/ice bath. A solution of the compound of Example 8(b) (238
g, 0.753 mol) in ethyl acetate (600 mL) was added dropwise over 1 h while maintaining
the internal temperature between 0°C and -5°C. The clear yellow reaction mixture was
stirred for an additional 30 min and was diluted with an equal volume of water. Hexane
was added, the organic phase was separated and the aqueous phase was extracted with

35 hexane. The combined organic extracts were washed with water and concentrated to give
the title compound (217.8 g) as a bright yellow oil.
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oxtract vas. o, Amiigng HkE P %rA, 56 Stk PAFUE By S0 Y RpBtoR °

conpound (7. JZIan?)B% MS(ES) me 349 [MrH [err]; [err]H NWMR
(CDCl[err]) [err] 157(s 9H) 301(m 2H) 375(s 1H), 4.64 (m 1H),
5.77 (d, J=8.49 Hz, 1H), J=8. (dd, J=8.93, 1.85

Hz, 1H), 18.08&) @-@utyié—anyaq—fi@{ﬁg buicmycarbonyl) (mquylammo)memyl]benzoate

%[[2 for le 4ft mrs@mus@bbmercbhpbarwéﬂﬁxdm@mmm E@oﬂsz mm)]marmyhyl esterd
e conmpound 0O \ aci

[ne comour RLRRAIRH 1oL 5 L SR R0 0E oYMl BEESS

ni ckel (14 g)a,cetit'e undaaargon (6o hydrpgematiopbotileli Tie fadde wiay purged wathchydrogenand

resulting m n d

shaken |% a h en a g&g%ér}iea?g‘ém%??&gg%mirbrs Bg? ﬂgh&m?&ﬂ#@d}

m xture R&s dé@agg &Q@WCQMWIWQM@W%QQ&SM%@%f‘ﬁ“tsﬁ)uene

at 50[err]C under hi gh vacuum The residual oil was taken up in et hyI

(NSO, and f GeGRET St tyrapetthonBe By Bt B 3174 acmaraﬂg

anor phous soldiekd-2-bUtepyl)&itio]behkddtss) nme 352 [ MrH| [err]; [err] H

(CDG [err]) [err] Asglgmtgnbft%H)cbm%OthdéfExa%quS(g)(fﬁéi O%anof)tp (m 1H)

.73 (d, J=
25 methanol ethyl acetate (1.5 L) was stirred at RT under argon and dimethyl

acetylenedicarboxylate (50 g, 0.352 mol) was added dropwise over 30 min and the

mixture was heated to reflux for 16 h. The mixture was cooled and dimethyl

acetylénediéarboxylate (6.0 mL, 0.0488 mol) was added in one portion. The reaction

mixture was heated to reflux 2.5 h. The resulting solution containing the title compound
30  was cooled and used in the next step.

) t-butyl (R,S)-3-[N-(t-butoxycarbonyl)-(methylamino)-methyl]-4-[2-(1,4-dimethoxy-
1,4-dioxobutyl)amino]benzoate
A solution of the compound of Example 8(f) (~168 g, 0.352 mol) in ethyl
35  acetate:methanol (1.5 L) was added to 10% Pd/C (20 g) moistened with ethyl acetate
under argon in a hydrogenation bottle. The mixture was shaken in a hydrogen
atmosphere and heated to 48°C until the theoretical amount of hydrogen was absorbed,
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Hz, 1H), & 03 (d, J=8.85 Hz, 1H), 8.20 (d, J=2.12 Hz, 1H), 9.20 (d, J=8.31

Héz 1H), 9. 8&;) (R,S)-4-(2(1,4-dimethoxy- 1,4-dioxobutyl)amino]-3-[(methylamino)methyl]benzoate

- - e . . T

N-[[ 2- (N et hyl ) arfiSSWEPR 9f the compapnd of Example 86e) (348 mob) in dichlormethane,

[err]-nethyl (500 mL)oeasedded over 30 min to aAtiged solution of TEANSS4 amidamdd of Exanpl e

29(d 5.9 g,g4; ' A ' ti
(95,2 a8l e 88, 0 gyl

bottl e was purge en w argon oxl1de (0.6

g), anhydousstivgdovemight abRY agd camceptraied to givejthy tisleIcompewnd, (25462 v abrown

(3.2M i oil. HRUGupo 19 mih (Zorbax REOC geolimmst.€Xald0anim, JiadientdunlL/imig,

m xture was shaken ip_a oge t rospher e 0.ps/ or .5 h d- | et
stand for 18 aR?P Biyater-0.1% '|£"o_ 'EQ% memﬁogg\@{ &a"ﬂgﬁd%,(({?gcﬂ?ﬂ algith
cooling, the mmixture was again shaken in a hydrogen atnosphere (50

psi) for 2 h, and filtered. The filtrate was concentrated and azeotroped
W _t h tol uene 10 and the residue was desalted through an XAD-2 0ér?,SO 9)
col um el5t ed) methyl RE27-qatbaxytd,3,4,5-tetralyidrardaerthy]- 32080 Vbl alcé-bentodiaze pinedt er .
Two fractionsgedfd0 nl) were collected,
A solution of the compound of Example 8(h) [112.7 g (0.348 mol) witl_l TFA
(141.9 g)] in methanol (2 L) was cooled to between 0°C to -5°C and stirred under argon.
Sodium methoxide in methanol (25%; 396 mL, 1.94 mol) was added over 2 h,

20 rhaintaining the internal temperature between 0°C to -5°C. Following the addition, the
temperature was allowed to rise slowly and the mixture stirred for 45 min. Glacial acetic
acid (42 mL) was added to the reaction mixture followed by water (1.5 L). A crystalline
precipitate began to form and the pH of the mixture was adjusted to 4.5 by careful
additions of 12N hydrochloric acid. The mixture was stirred a few min, filtered and the

25  precipitate washed with water and vacuum dried to give the title compound (77.6 g,
76%). TH NMR (250 MHz, DMSOdg) 5 7.5 (2H, m), 6.5 (2H, m), 5.5 (1H, d), 5.2 (1H,
m), 3.9 (1H, d), 3.6 (3H, s), 2.9 (3H, s), 2.9-2.6 (2H, m); mp 276-277°C, HPLC tR 23.2
min (Zorbait RX C18, 4.6 x 150 mm, 1 mL/min, gradient, A:methanol B:water-0.1%.
TFA, 10-60% methanol over 50 min, UV detection at 210 nm); Anal.(Ci4H 16N 205)

30 caled: C, 57.53; H, 5.52; N, 9.58. found: C, 57.27: H, 5.41; N, 9.17; mp 280-280.5°C
(dec). :

j) methyl (R,S)-7-[[1'-(t-butoxycarbonyl)-4,4'-bipiperidin-1-yl]carbonyl})-2,3,4,5-
tetrahydro-4-methyl-3-oxo0-1H-1,4-benzodiazepine-2-acetate

3s Using the procedure of Example 5(b), except substituting the compound of
Example 3(i) for methyl (R,S)-7-carboxy-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)- | H-
1,4-benzodiazepine-2-acetate, gave the title compound.
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The powder vvas di ssol ved in dichl oronet hane (200 nL), concentrat ed and

Compound (5. Sﬁg (ol hpigeriginel-acat S iy ety dfo-4 e ok et L' ©
(S)-7-(t-butox @&pév@mme 2a@liq aidt et r ahydr o- 3- oxo- 4- net hyl - 1H-1 4-
Barpl e 20(6) (5.2 oo ggﬁ‘efmdrse of Erapft g1 Q%W%S%U@%@%WH%” ol )
i n di chl orthet é‘HB 1? 3 9&‘5‘3 %&mmndmdammapleaﬁ@md substituting sndinet bydraxide e d
benzot ri azol - 1khiunx ftydroxité, gave e iR ToRpbRY 23RN um

overni ght °2F°Sf&f3‘*§?‘ﬁ°§ﬂ%sﬁ%§2ﬂ}ﬂﬁaﬁfe 05 625 B S 5 i €

hydrochori c acf@33\khiSe5; Ns%d30di um bi carbonate, saturated brine, and
then dried (MgS err]). The solution was filtered, 25 concentrated and the
resi due was chromat ographed (silica gel, 40% ethyl acetate: hexane) to

give the t¥tle conpound (1.1 g, 22% . MEE@Saple® 349.2 [MrH|[err]; [err]H
NVR (CDCl [err]) [err] 1.57 (s 9H), 2.67 (dd, J=15.93, 6.30 Hz, 2H),
3.00 (dd, J=15,9 77 3 . H, 3.76 (d,

J=16. 44 Hz, 1HyEHE 16. 44
Hz, 1H), 6.50 pigerazingletuyllte (dd,
J=8.48, 1.88 30 Hz, 1FD 9)

E“é; h¥| car Béxy-9, teethylsiRtSéﬂrf&ﬁyﬂp@eﬁmmc&bmywmmmynmmmmb 2-

acet gt i A )cairtg]onyll -4 3-BRANYE RS- o352 Pp e RYR AU 1 AL2- BRI e Phdetart 160

1 Methyl (R,S)-7-carboxy-2,3,4,5-tetrahydro-3-oxo-2-(2-phenylethyl)-1H-2-
benzazepine-4-acetate (2.0 mmol) dissolved in DMF (30 mL) was treated with DCC (458
mg, 2.2 mmol), I-HOBT (285 mg, 2.1 mmol) and adjusted to pH 7 with triethylamine.

25  The mixture was treated with 2-[1-[4-(benzyloxycarbonyl)piperazinyl]}-N-methyl-

ethanamine (2.4 mmol), stirred at RT for 48 h, concentrated and the residue was purified
by flash cln"omatography to yield the title compound.

b) (R.S)-2,34,5-tetrahydro-3-0x0-2-(2-phenylethyl)-7-[[[2-(1-piperazinyDethyl]

30 methylamino]carbonyl}-1H-2-benzazepine-4-acetic acid

The compound of Example 9(a) (0.3 mmol) was dissolved in methanol (20

mL), and added to palladium hydroxide (100 mg) and 3N hydrochloric acid (1 mL).
The mixture was hydrogenated (40 psi) for 6 h. The reaction mixture was filtered,
the catalyst washed with acetonitrile and the filtrate concentrated.

35 The methyl ester (200 mg, 0.3 mmol) was dissolved in methanol (4 mL) and 1IN
sodium hydroxide (0.5 mL), stirred, concentrated, diluted with water, acidified with 3N
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35 dichl®ronethane (5 nL) was added aM hydrogen chl or| de: di oxane (5 m, 20
mol ) at MR IR 53Bhvi): s : : in-u84h. f or 18h
The suspensi 0 gl.ve e cohpouno as an

off-white sommume_ﬂaugadmyﬂ;lﬂ__hﬂzmm_e:ﬂmm

E)EPLAEENFW SHEET 13- D1methylammopropyl)-3-ethylcarbodum1de hydrochlonde (1.19g,6.23 53 -
me

('S) - 7- [ ( 4- t - Fumelkyas pddsdyall at ongs; 193 50fytign of methyl (B, Syfrcarboxy-23.4,Suetrghydegsy gy o
-4- 10 e Bhyxo- (H-0XsenZdte pind-domoeraa{ 1atzleg) iSrkd- Amal)e bartzyl alcohol (2.7 mL, 25.95e
and -1~ but R bﬂiﬁé?r%ﬂ%ew}k?%ﬂé (R R 20,38 RRRUS, ndi3: (ol kB itine ©
di net hyl f or mé#filcrag, 6.23 mnal) i anhydroms dmﬁryéﬁ@ymémtqﬂ (aﬁi'lﬂé A BTy eactiom was
Tdr?lrrzet ‘r’]"als a?nd g@ﬁ‘?dofo? Vﬁgtcﬁ)(?e‘]:agrated to lerahve apal pale ell%w Iogr ITéxe oil 1v(:)as diluted vath ethyl
mol ), and t n%egatep() m&&@flfigtw W%Yﬁé%évaé f'éﬂ“‘ﬂ ; é riﬁf’w ?P%g‘lﬂ
ar 30 nt " T?ﬁ'@ ag g?gfah@ RvalidrX tThe eombined aqueou@&yénstwem extrdotdd/witinethglkacetatecand e i)
gﬂasg wzts exf:?'ablnﬁé 055391‘?)13}'?{%“560 egs(w&%[?% “CE%E%’E@ Efiroftfitbetdifiy 30 O1°
silica gel gave methyl (R,S)-7-benzyloxycarbonyl-2,3,4,5-tetrahydro-3-oxo-1H-2-
benzazepine-4-acetate (1.59 g, 83%).
methyl (R,S)-7-benzyloxycarbonyl-2,3,4,5-tetrahydro-3-oxo- 1H-2-benzazepine-4-
20  acetate (220.4 mg, 0.60 mmol) was suspended in toluene (5-10 mL), and the mixture was
* carefully concentrated to remove water and residual solvents. The resulting solid was
dissolved in dry 1:1 THF:DMF (12 mL), and 1-iodobutane (3.0 mmol) was added.
Sodium hydride (60% in mineral oil, 29 mg, 0.72 mmol) was added, causing gas
evolution and slight warming. After 15 min, the reaction was cooled to 0°C and

25 quenched with saturated aqueous ammonium chloride (2 mL). The mixture was diluted
with ether (50 mL) and washed with water. The combined aqueous layers were extracted
with ether, and the combined organic layers were dried (MgSO4) and concentrated.

' Chromatogrziphy over silica gel yielded methyl (R,S)-7-benzyloxycarbonyl-2,3,4,5- ~ _
tetrahydro-2-butyl-3-oxo-1H-2-benzazepine-4-acetate.

30 10% Pd/C (64 mg, 0.06 mmol) was added carefully to a solution of methyl (R,S)-
7-benzyloxycarbonyl-2,3,4,5-tetrahydro-2-butyl-3-oxo- 1H-2-benzazepine-4-acetate (0.60
mmol) in methanol (12 mL). The mixture was purged with hydrogen and stirred briskly
at RT under hydrogen (balloon pressure). After 15 h, the mixture was filtered through
Celite®, and the filtrate was concentrated to afford methyl (R,S)-7-carboxy-2,3,4,5-

35 tetrahydro-2-butyl-3-oxo-1H-2-benzazepine-4-acetate.

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (90 mg, 0.47
mmol) was added to a solution of methyl (R,S)-7-carboxy-2,3,4,5-tetrahydro-2-methyl-3-




reaction was sn‘rred for 23 h and concentrated. The Tesidue was partitioned between ethyl
mbi ned ,
rest due s RetufHid Fher. rag#éﬁ%‘e“??%dr e o BAARRRRS e By )
to give the tWalee 'Elemmmlaed aqueouS(lms wgre k@exvmrts)m gihyl acptate) the
[1“/*;'6'] Eer r ]4H) [ @drﬁﬁﬂgé a1(1 6£sg\iéérla)clr1k@(§o]dmln éfifate) an@ EbnceAtrated toeave a ellcg,g*)
: m 3

J=16. 08, 15 ‘?&3%’%&’ Pﬁd aquepus leiéefs Baje é%’c 3(% a‘é %81“5‘4‘”11&"%1‘%3 a‘é 3 (s,
1H), 3.76 (d, Tliecé@ulé#g htixture was exhh{istideliyextdacted with idhloréfofid. [The cdrbinéd 45 (d,

J= 16. 44 Jljf ( é{'%n &g vf%%‘(lﬁ %so%fuﬁulf@t@ and conccnttheQ (190 éi% a%rH}léw [ohe\%lc]hD

-139. 3[ er
(S)-7- %1 [1' Wasmmmn%wnbﬁwhatedalzfmmﬂm gihyliagétatg iphaser Kdmgmatographylp®ert et r ah

ydr o-4- 20 M ¥R ﬂa 6*(;7 b A

Usi ng the pr oceddq Qn # t% gdieﬁm% Rq?e §§n§?y“d29( h) was
converted to Yhahyl ]"c“T' Y@@Fﬂﬂkﬁﬁ@"y lH'Z benzazepme-4-acetate

Exanpl e 30 25 Plafifii akide |(4)ﬁ1g9fwas added to a solutlon of methyl (R,S)-2,3,4 S-tetrahydro-

(1L BRIt AL OO g ORI T Sl Eidhe-4- 0+
(S)-7-[1"-(t- mm(@c:{ﬁrrbmmy)l and 4 Ndhydooghileric acid (0.35 mL] .35 mmel) jn @etharolZ35et r ah
The compound TP pRdtHE ”@%W*?é“@@%ﬁé%ﬁé@*mﬁmﬁﬁen pTer7 b, the
met hanol-: THF (esc}lom*uyas fHteresthraysh Celiteyd and eonserirated and ﬂ@a@%@%@&ﬂlml@édﬂu m
methanol (3.5 mL). Platinum oxide (4 mg) was added, and the mixture was stirred
20  briskly under H2 (balloon pressure) for 16.5 h. Filtration through Celite® and
concentration yielded methyl (R,S)-2,3,4,5-tetrahydro-2-butyl-3-0x0-7-[[[2-(piperidin-4-
yDethyllmethylamino]carbonyl]- 1H-2-benzazepine-4-acetate.
Methyl (R,S)-2,3,4,5-tetrahydro-2-butyl-3-oxo-7-[[[2-(piperidin-4-
yDethylmethylamino] carbonyl]-1H-2-benzazepine-4-acetate was dissolved in methanol
25 (12 mL) and cooled to 0°C. 1IN Sodium hydroxide (1.05 mL, 1.05 mmol) was added
dropwise, and the solution was allowed to warm to RT. The reaction was stirred at RT
for 24 h and concentrated. The residue was concentrated from I:1 acetonitrile:water (4
mL) to remove methanol, the residue dissolved in 1:1 acetonitrile:water (4 mL), and '
cooled in ice. TFA (0.27 mL, 3.5 mmol) was added and the reaction was concentrated.
30  The residue was purified by reversed-phase flash chromatography. Concentration and
lyophilization gave the title compound. MS(ES) m/e 444 (M+H]*.

Examples 11-12
' a) -Using the procedure of Example 10 to alkylate the 2-amino group and
35  debenzylate the benzyl ester, except substituting benzyl bromide or (5-
iodopentyl)benzene for iodobutane, and using the procedure of Example 1(a)-(b), except
substituting Pd/C for palladium hydroxide, yielded the following compounds:



S
hydr oxi de (6.%) mol ). The resulti ng sol ution was stirred at for

16 h under apé’é‘ﬁ therpracedyre, of Bxample 16 REEARL SHhsUEpLng; the campapntsohat er
(10 nl), and Bepledd-120a)Fbt &e&&m powridtdT ExiindRel (b); gavé the Ebiléwing compends: The

sol ution was gidg Eé!ed alnii34tgete d?o- oxodf [f'fi(p1pendm-4-ylyacuo to give title

conmpound (2.4

-54- b#thyl]methylammo]carbonyl]-IH-2 benzazepine-4-acetate.

S)-7- hyl - 3- oxo- 1
on oLl " PR kA Sl S350 908 ghiedyipediyl) 7t GpgR-AIE Y 5 O
Exarrpl e 30(a) etpxl]memglmmnqharml}lﬂa%bqnzmw-%amw hydr ogen

chloride in dioxane {30 nmL) for 1 h under argon The solution was 5
concentrated and -the residue was taken :;E E ﬁter and adjusted to pH 9

(l'itrmus paper) wi th concentrated hydr oxi de and the resulting
sol ution was Ioaded onto.an XAD- 2 coI um (3 X 7 5 cn) The col um was
eluted w 5 A ‘

cont ai ni ng t

-2-iS0] 1- -1H-2-ben ine-4-acetic aci
Using the procedure of Preparation 8(c)-(j), except substituting isopropylamine
for 2-phenethylamine in the procedure of Preparation 8(c) and substituting 2,4,6-collidine

for sodium methoxide in methanol in the procedure of Preparation 8(g) gave the title
20 compound. MS(ES) m/e 437 [M+H] T

Examples 14-17
Using the procedures of Preparation 8(c)-(g), except substituting a)
ié.opropylamine, b) isopentylamine, ¢) 3,3-dimethylbutylamine or d) cyclohexylamine for
25  phenethylamine in the procedure of Preparation 8(c), and optionally substituting 2,4,6-
collidine, triethylamine in toluene, or diisopropylethylamine in xylene, for sodium
methoxide in methanol in the procedure of Preparation 8(g), and subsequently using the
procedure of Example 2(b)-(d), except optionally substituting benzotriazol-1-yloxy-
tris(dimethylamino)-phosphonium hexafluorophosphate for 1-(3-dimethylamino-propyl)-
30  3-ethylcarbodiimide, gave the following compounds:
14, (R,S)¥2 3.4 S-ten'ahydro-Z-isopropyl-3-oxo-7-[[[2-(4-piperidinyl)ethyi]
methylamino]carbonyl]-1H-2-benzazepine-4-acetic acid. MS(ES) m/e 430 [M+H]+
“15. (R,8)-2,3,4,5-tetrahydro-2-isopentyl-3-oxo-7-[[[2-(4-
~ piperidinyl)ethylJmethylamino]carbonyl}- 1H-2-benzazepine-4-acetic acid. MS(ES) m/e
35 458 [M+H]*.
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give the tFtI &ineEfinslethy methylapineloaronyli-d H-2ohenzazeninest-atetic it MYEShBVeous
acetone. 10 4ap[MsH)t.nking 193) 218-220[err]C, [err]H NVR (400 MHz,

DMsCd[err]) [err] 1.0-3.9 (m 26H), 6.5- 8.5 (m 5H); M5 (ES) nme
429.2 . [MtH [err]; HPLC k' 5.37 (VyDac Cl18, 4.5 x 250 mm. gr adi ent ,
A:acetonitrile B:water-0.1% TFA, S%GOW&rlle in 20 nmin, W

det ect’i on at- 220 nm;-[err]D -180.3[err] (c 1, MeOH); Anal

(C23H32N404- 2. 33 Herr _found:
C, 58.67;1¢ Xrcparalip

Exanpl e 31 ineridinyB

(R S)-7- [(4 4

1 ]
- 4- et hyl
0X0- 1H 1, 4- benzodi ?@’5@’5“% © -(g °x°@§sr‘|‘§s¥q'}r0§)‘?’ocn§du¥e of

Exanpl ed30f e(dih&mds)pheﬂeﬂtylMe fgr phenethylamdinenid thé procedure & Preparetidit3 () irlmlr t he
conpouna o ne
Sl L p. ( shPUE "Zﬁéé%mﬂ%égv%ﬁwﬁéﬁpﬁ?@%n sitiride jn pefiaf it thd 1
HPLC k' 15 p@cezdwpf Prpamdon:d(@hand asmg iopioneduse afiExample A, gayethatide i | e

B: wat er - 0. 1% bérh ddﬁu /e 510 Hd, 5-60% acetonitrile durings 20 mn,
UV detection at g : 2’5 IMARC, :

O CaICd C, 58.7 1; H 7.81; N, 11.91.
R 8h2-[2£4- 1ienyle ', 2

3

Exanpl e 32 Prepar ation of Sodium _
(R S)-7-[(4,4' -bipiperidin-1-yl)carbonyEkampld 19, 5-t et rahydr o- 4-
met hyl - 3- oxo- 1H 1, 4- benzodi azepi ne- 2- acetate 30 The conpound of

Exanple 31 (10 ngy, O. 023 nmol ) was taken up I n water (1 m_) and 1M
sodi um hy2e ox Préparation afi(R§ $-Zdmin nethyliptie drbonydlaming]s23 .4

a) methyl (R,S)-?-amino-Z,S,4,5-tétrahydro-3-oxo—2-(2-phenylethyl]- 1H-2-benzazepine-
4-acetate

25 A mixture of methyl (R,S)-7-carboxy-2,3,4,5-tetrahydro-3-oxo-2-(2-phenylethyl)-
1H-2-benzazepine-4-acetate (2.67 mmol), triethylamine (0.42 mL, 5.87 mmol) and
diphenyl phosphorylazide (0.62 mL, 2.80 mmol) in toluene (20 mL) was heated at 105°C
for 0.5 h. After the temperature was lowered to 80°C, the mixture was treated with benzyl

, alcohol (0.60 mL, 0.42 mmol), stirred for 14 h and concentrated. The residue was

30  purified by flash chromatography to give methyl (R,S)-7-(carbobenzyloxy)amino-2,3,4,5-

tetrahydro-3-oxo-2-(2-phenylethyl)-1H-2-benzazepine-4-acetate. _

The Cbz compound (0.68 g, 1.38 mmol) was dissolved in methanol(10 mL) and
palladium on carbon (5%, 50 mg) was added. The mixture was hydrogenated for 1 h,
filtered through Celite® and concentrated to yield the title compound.

35 '
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gi ve the titl diisopropyletiylaminad The mixtre wasirédtedewith | thel cgr@pounyl of rExample 19(a)

220- 223 C

e e[ o ]3 S 3.2 H{n&&% &Qe#%"é’? Hr]&] 5om§ﬁg§ted and the residue vas Speuggggl by flash
chiral HPLC téhl@ma@gmby to yield menﬂeﬁpmgowhpounds |
-55 - 33(a). nethyl

O e R R i R bl B 8 245 by
%58 benzgd Ima_./Z %pﬁﬂ@-%hﬁ%thﬁl}lfﬁ-z-benzat&xﬁé-uﬁcaﬁm m n (Chiral pak AS, 4. :3 X )
2t 325 nm: HpLC ¢ ReB R fheEototnd i Ximnle 190540745 B aBE 100 b BT ey
A acetonitri inemghanoh (4} mb) m aFetic aeddaqircazs)swasnshaken in ahysirogen atresphese (45
psi) for 30 min. The mixture was filtered and the filtrate concentrated i in-vacuo to yield
15 the title compound.

J

. d) methyl (R,S)-7-[[[4-(aminoiminomethyl)phenyI]carbonyl}-amino]-2,3,4,5-tetrahydro-
3-0x0-2:(2-phenylethyl]-1H-2-benzazepine-4-acetate )
A solution of the compourd of Example 19(c) (65 mg, 0.12 mmol) was stirred in
20  lithium hydroxide in aqueous THF at room temperature under argon overnight. The
mixture was treated with 3N HCI (1 mL) and concentrated in vacuo. The residue was
purified by HPLC. MS(ES) m/e 485 [M+H]+ 483 {M-HJ~.

25

a) methyl (R,S)-2,3,4,5-tetrahydro—3-oxo—7-[[[2-(4—pyridyl)ethyl]carbonyl]aminii] -2-
30  (phenylethyl)-1H-2-benzazepine-4-acetate
Using the procedure of Example 19(b), except substituting 4-(pyridyl)propionic
acid for-4-[N-(benzyloxycarbonyl)(ammounmomethyl)]benzmc acid, gave the title
compound.
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detection & 20fExample 2(d) except ggbsmmng lithium hydroxide in aguediis THF for sodium
(S)-8-[[[2-[N-g ¥é mqaaémﬁa&ﬁn& vE thd Gid ol MBTES) /e aBs Bl+H]+, 482
car bonyl ] -2, 3, *iﬁt et rahydr o- 4- net hyl - 3- oxo- 1H 1, 4- benzodi azepi ne- 2- acet at e
: HPLC t ‘I min (Chiralpak AS, 21.2 x 250 mm 8 niL/mn, 1:1
hexane: et hanol - 0. 5% 10 diethyl am ne, WV detection at 254 nm; HPLC tR 25.9

mn (Utrasphere C18, 4.6 x 250 nm i , A acetonitrile B:
water-0. 1% TFA, 5-60% acetonitrile over > UV detection at 325
nm . 10 b) The conpounds - of Exarrpl es 33(a) and 34( a) (100 rrg) vvere
separately di spgf n hl ) 2

drops) were trealed w ng Yy
at nospher e f orii&lRrNalidies el s through Celite.
concentrated to give the foI | owi- ng conmpounds: 33(b). methyl.

B i e o acate.

HPLC t R 25 Ilbengodiazepinet4-acesasbere C18, 4.6 x 250 mm gradient, A
acetonitrile B: wat £mchje{9r e of Pr ﬁtﬁﬁ%(@f&‘)%ﬂtsﬁﬁsﬁdﬁﬁ{g@&ﬂﬂ-

detection at 220 n
(S)-2,3,4;5-t og moramféfcma t@m@xﬂrn@ﬂml?wewmd gave the title compound.
pi peri di nyl) et hyl ] net hyl am no] car bonyl]-1H 1, 4- benzod| azepi ne- 2- acet at e.

aceton tri1 e B BadRrRebipRRn LT Ronitl Ak bATRrR os Bro-FU A iedy)-

det ecti on zt 2H0-2rbchzod1azepme-4;icencahm ng the procedure of Exanple 1(c),

S b1ty 54 B S0 sl o i 1

Example 21(a) for the compound of Example 5(a) gave the title compound. Anal.

=

and

(C31H39N304-H20) caled: C, 69.78; H, 7.71; N, 7.84. found: C, 69.38; H, 7.68; N,
7.37..

25

30 :
 a) ethyl 5-[5-(t-butoxycarbonyl)-2-[[[N-(t-butoxy-carbonyl)-N-(2-
phenylethyl)]amino]inethyl]phenyl]-4»ethoxycarbonyl-4—pentenoate; and
ethyl 5-[5-(t-butoxycarbonyl)-2-[[[N-(t-butoxycarbonyl)-N-(2-
phenylethyl))Jamino]methyl]phenyl}-4-ethoxycarbonyl-3-pentenoate.
35 Using the procedure of Preparation 8(e), except sub-stituting diethyl 2-
methyleneglutarate [7Tet. Lett., 30 7381 (1989)] for dimethyl itaconate, gave the title
compounds. .



Using the procedure of Preparation 8(f), except substituting the compound.of

conpounds: s 30 gxAableo(a) for the compound of P. ) and substimting P

(R) - 2345tetra gﬁ ?%T%oxoée (84{ erlél qu)d{?]yq]

met hyl am no] c& mylaqqtaiefprm&amdwé m 0(1,:&9&@ ett_mcmound
(DVMsO-d[err]) [err] 6.4-8.6 (m 5H), 5.0-5.6 (m 2H), 1.0-3.9 (m

[V - a0 HEL SRRty R by omaid rahenibrbyt I fentbispite
mm gradi ent, 4#propmeatan| trile B: water-0. 1% TFA, 5-60% acetonitrile over _
é[oe;nr]nHF?grr] g{\/ e?r rhf‘; dﬁfedfﬁgliaaréﬂﬁé(&% %éﬁlg%lﬁ &w k{%qgo%o%rkg] é
found: C, 50. Kzam e2 (b&@r caropaund of Preparation 8(f) and substmmng hydrogen chlonde

- 56- 34 didxane for TF.
(9)-2.3, 4,5t ot oane for TFA, gave fhe fitle cor émﬁ“fz (4-pi peri dinyl ) et hyl ] met hyl ani

noj carbonyl]-1H1, 4- benzod| azepi ne-2-acetic acid: [err]H NWR
(DVBO-d[ er r] )di @®.5)-2,6.45-B1rbh 356*)0,-2-(2 hen :ﬁyﬁxmmquzmu@n@d?lp (m

[qu 585 E’&E*Whg‘g“‘gcﬁg‘k@ ﬁ%ﬁlﬁ’%‘%ﬁ’ F%Pé%ggg‘dcw 4.6-x 250 mn 5
gradi ent, A acet oUsing thegréceduse (ff EXamplé IfeAce-sGhstituting thecampaund\of Exadiple n,
W 22(c) for methyl (R,S)-S-carboxy—2,3,4,5-tetrahydro-41'memyl-3-oio-1H-1.4_—
benzodiazepine-2-acetate, gave the title compound. MS(ES) m/e 506 [M+H]*, 540 [M-
'HI"; Anal. (C30H39N304-HCI1-3/8H20) calcd: C, 65.68; H, 7.48; N, 7.66. found: C,
20 65.67;H,7.55.

Example 23-24

a) Methyl (R,S)-7-[1'-(t-butoxycarbonyl)-4,4'-bipiperidin-1-yljcarbonyl}-2,3.4,5-
tetrahydro-3-0x0-4-(phenylethyl)- 1H-1,4-benzodiazepine-2-acetate was chromatographed

25  HPLCtR 16 min and 19.8 min (Chiracel® OD, 21.1 X 250 mm, 10 mL/min, methanol,
UV detection at 250 nm) to give the following compounds:
23(a). methyl (+)-7-[1'«(t-butoxycarbonyl)-4,4'-bipiperidin-1 —yl]carbonyl]-z 3,4,5-
tetrahydro-3-0x0-4-(phenylethyl)-1H-1,4-benzodiazepine-2-acetate.

_ 24(a). methyl (-)-7-[1'-(t-butoxycarbonyl)-4,4"-bipiperidin- 1-yl]carbonyl]-2,3,4,5-
30 tetrahydro-3-oxo0-4-(phenylethyl)- 1H-1,4-benzodiazepine-2-acetate.

b) Using the procedure of Example 5(c)-(d), except substituting the compounds of
Example 23-24(a) for the compound of Example 5(b), gave the following compounds:
23(b). (+)-7-[(4,4-bipiperidin-1-yl)carbonyl]-2,3,4,5-tetrahydro-3-oxo0-4-(phenylethyl)-

35  1H-1,4-benzodiazepine-2-acetic acid: [a]pD +128 (c 0.5,CH30H); [a]D +80 (c=0.5
water); Anal. (C30H38N404.2C2HF302.1.5H20) calcd: C, 52.78, H, 5.60, N, 7.24.
found: C, 52.70, H, 5.89, N, 7.47.



det ecti on @t 220 nm; Anal.(Cferr]Herr . err].1.5
Clerr]HF[err]Jerr].1.25 Herr]O calcdwz; H 5.37; N, 7.91.

found: C, 43.10; H, 5.17; N 8. 11.
Exanpl e 35 10preparati : 2 ini
of (S) - 2345tetr

et hyl ] rret hyl am a)
t-buty
15 4d|[ st %t@é?‘*?ﬁﬁ?%’" ?féw%i %&Hbﬁ%m@é@ 9@9 b5y ARt et

3- am no- 4- [ N- Rtacktateoxycar bonyl ) - N- (net hyl ) - am nonet hyI ] benzoate.

(10.4 g, 0.03 nol)

sol ution of d| met hHSGEZZ-guﬁéM?Puorganétaﬁl ﬂb%lldp’a&c [St%ﬁ ﬁs&bﬁcﬂ i‘Ll ebi gs

Ann. Chem for pheneth YOPYC yamme

2, 6-di-t-but ymmx@xy%néﬁomodﬁnﬂindMﬂddmtﬂ%ﬂlanoﬂhm&%:rmﬂﬁﬂ@veiﬁkﬁllé and
ed

t he mxtuig was stirgfed for 4 d. The m xture was was with dilute
hydr.ochor atomgP 'ﬁ'ﬂd t he organi ¢ phase was washed w th aqueous sodi um
carbonate, dried (MgS err]) and concentrated. The residue was

Conoant P9 an" B me Ry 87,116 Slpert R SRS RUZS ARl Abbpropy -
ARSI G B UCHARAND 1 S PN
but yl ) am no] benzoammf the procedure ofExﬁ@élb'S(v)f(cPExée EsubSiiaghy te Sdmpy@ito e

ant yar ogeh cFREPadSId rlssomor i i SRt o Bidcdtutd 2 o0

¢) (R,S)-7-[[(4,4"-bipiperidin-1-yl)]carbonyl}-2,3,4,5-tetrahydro-4-isopropyl-3-oxo-1H-
1,4-benzodiazepine-2-acetic acid .
. Using the procedure of Preparation 8(i). except substituting the compound of
25  Example 25(b) for the compound of Preparation 8(i), gave the title compound. HPLC k'
4.27 (PRP-1 ; 15% acetonitrile/water/0.1% TFA); 1H NMR (400 MHz, CD30D) §7.12
(d, J=1.9 Hz, 1H), 7.08 (dd, J=8.3, 1.9 Hz, 1H), 6.59 (d, J=8.3 Hz, 1H), 5.29 (d, J=17.0
Hz, 1H), 5.17 (dd, J=8.9, 5.2 Hz, 1H), 4.72-4.84 (m, 1H), 4.10 (d, J=17.0 Hz, 1H), 3.34-
3.45 (m, 2H), 2.70-3.15 (m, 5H), 2.63 (dd, J=16.8, 5.2 Hz, 1H), 1.92-2.05 (m, 2H), 1.69-
30  1.88 (m, 2H), 1.35-1.54 (m, 4H), 1.16-1.31 (m, 2H), 1.20 (d, J=6.8 Hz, 3H), 1.03 (d,
J=6.9 Hz, 3H); MS(ES) m/e 457.2 M + HI*; Anal.(C25H36N404-1.5 CF3CO2H-1.5
H20) calcd: C, 51.37; H, 6.24; N, 8.56. found: C, 51.49; H, 6.39; N, 8.46. .

35




a) The compound of Example 8(j) was separated by-chiral HPLC to give the following
stirred forg 45 (ﬁfé d washed with 5% sodi um carbonate. The organi c phase
h

was dried 30 and concentrated to g ve the title conBound (6.5
g). gapthyl )-7-[[1'-(t-butoxycarbonyl)-4,4"-bipiperidin- 1-yljcarbonyl}-2,3,4,5-

(S)-8-(t- but Oxa@ﬂfyhfdwxﬂetﬂylfﬁ-éx&met Mbwbdﬁzép:ﬁe-tzfa)céta@ fodoy 41401(c4, CH30H).
35(0) (6.5, WPHEEK AP nin (ChimlsaLops 32 3250 g, I GlnL i, RTRRYY Dnfeegbi ©
14.5 h, cool edat32fdmyoncentrated. The residue was stl rred with ether,
filtered gnd £oBCoBlAISY (106 HiEshd #EoR@?MhE 8 Aofiedhdal-5 53 8!
product were péahydro-4-methyl-3-oxo-1H-1.4-benzediazeping;: 'aG‘P‘P'Gt BHDmlf‘%-SéFH &QH)'

stored in the qu@lqus 1@ ChiraltBPOD 21.2k 250@5m, 10 mLfrhin{ ﬁxreaﬁnanw B&ection
filtrate was cog&; Satedto give the title corrpound(2 g, 2% d

met hyl _
(S)-8-carboxy-2, 3, 4,5-tetrahydro-4-net hyl - 3-oxo- 1H 1, 4- benz_odi azepi ne- 2-

15  b) Using the proéedure of Example 8(k), except substituting the compounds of Example
26(a) and 27(a) for the compound of Example 8(j) gave the following compounds:
26(b). methyl (R)-7-[(4,4'-bipiperidin-1-yl)carbonyl]}-2,3,4,5-tetrahydro-4-methyl-3-oxo-
1H-1,4-benzodiazepine-2-acetate. HPLC tR 14.3 min (Ultrasphere C18, 4.6 x 250 mm,
LS mL/min, gradient, A:acetonitrile B: water-0.1% TFA, 5-60% acetonitrile over 20 min,
20 UV detection at 220 nm) '
 27(b). methyl (S)-7-[(4,4"-bipiperidin-1-yl)carbonyl]-2,3,4 5-tetrahydro-4-methyl-3-oxo-
1H-1,4-benzodiazepine-2-acetate. HPLC tR 14.61 min (Ultrasphere C18, 4.6 x 250 mm,
1.5 mL/min, gradient, A:acetonitrile B: water-0.1% TFA, 5-60% acetonitrile over 20 min,
UV detection at 220 nm). '
25 .
¢) Using the procedure of Preparation 8(j), except substituting the compounds of Example
26(b) and 27(b) for the compound of Preparation 8(i) gave the followmg compounds:
26(c). (R)-7-[(4,4"-bipiperidin-1-yl)carbonyl]-2,3 4,5-tetrahydro-4»meﬂ1yl—3—oxe- 1H-1, 4-
benzodiazepine-2-acetate: [a]D +92.4 (c 0.5,CH30H); MS(ES) m/e 429 [M+H]*; 427 |
30 [M-HJ; HPLC tR 12.7 min (Ultrasphere C18, 4.6 x 250 mm, 1.5 mL/min, gradient,
Acacetonitrile B: water-0.1% TFA, 5-60% acetonitrile over 20 min, UV detection at 220
nm); Anal.(C23H32N404-4.5 CF3CO2H-3.33 H20) calcd: C, 37.44; H, 4.16; N, 5.29.
found: C, 37.43; H, 3.81; N, 5.20. -
217(c). (S)-7-[(4,4'-bipiperidin-1-yl)carbonyl}-2,3,4,5-tetrahydro-4-methyl-3-oxo-1H-1,4-
35  benzodiazepine-2-acetate : {[&t]D -105.9 (c 0.6,CH30H); MS(ES) m/e 429 [M+H]*; 427
(M-HJ"; HPLC tR 12.6 min (Ultrasphere C18, 4.6 x 250 mm, 1.5 mL/min, gradient,
A:acetonitrile B: water-0.1% TFA, 5-60% acetonitrile over 20 min, UV detection at 220



5 acetate hydrochl oride M‘&&nd of Exanple 35(c) (2.8 g)
i n di chl oronmet hane (10 rrL) was treat ed - with 4M hydrogen chI ori de |n

di oxane (25 npjapa
give the titleg et |
(S)-2,3,4,5-te¥ra AL RO ACCS: 8[[[2[I\|—tr|fluoroacetyl

pi peridi nyl ] et hyl]met hyI am no] car bonyl] 1H 1, 4-benzodi azepi ne- 2 acetate

The conpound 310.ng, 1.1 nmol) and diisopropyl et hyl am ne
(285 ng, 2.2 Mﬁxorg%-wﬁg%% mde (2.5 nL) was added to a mixture of
N- mex hyl - 2- ( Asblutibh oﬁWm—%Mﬁpmymagmm brphride mé’fﬂilar(bbh 260 i de
(300 ng, 1.1 éfsm I

1- hydr oxybenzotf |azo?nrbﬂl’ E@?V%%}&%MB%&.%Q i 5 DﬂD Pgr%m de

(2.5 nL) fol |m425@mk),(@dmmmavﬁsm89we ¢ yarm to R :ﬁnétqeme@ga @i de
hydr ochl or i deresidd8wa®parfitidnetiBetween Wiker (560 WIS aidetisdri(250a6 L), @.ﬁdﬁﬁlzgrers wére

_(I:_ﬁgcentrazg(r:lmand t r&éﬁ%‘gﬁ%ﬁé s tri tur!aéed W hrb&t%olgﬁeg@t Eg |W%%ﬁ{j

conﬁent Ir angs_eglhwifheoxﬁﬁntrmwﬂrechm adili OThe mguhmlgenﬁx@n‘e imseocged in & 16eliat!5£hd
|

Con; ned anq TISES TR ol Srast dwﬁ%&%ﬁﬁﬁnﬁﬁ%@ éﬁi e o3 ©

([err]]D -75. sw)@swpﬁrwmud NYR (400 MEz, (GRET) 67/90-8.0% (m, 2H), 7.00 (¢

[ MrHCT err]] [ pigid Hle@bQBB(@ 1221 ﬁsz@Pr&oﬁnrsﬁ'é-m (Bro&d), 1692.cm-0%

net hanol : wat er et'ection

(C[err]H[err]HSéE#?fR{e %ﬂ?‘am@é?’ HB]O) calcd: C, 25 53.33; H, 6.34;
N, 10.36 goound: C, 53. 39 H 6.23: N, 9.98. £)

(9)-2,3,4,5-t 6)'t b%%%—t?uom— metylylbgnz%)ét% 8-1[12-[4
B Isobutylene was bubbled into a suspension of the compound of Example 28(a)
(3.08 g, 20 mmol) in anhydrous ether (15 mL) in a pressure bottle at -78°C to give a _
reaction volume of 50 mL. Trifluoromethanesulfonic acid (0.09 _mL, 1 mmol) was added
25  dropwise, and the vessel was tightly sealed and warmed to RT. After 4 b, the reaction
was cooled and the vessel was opened. Aqueous 5% sodium bicarbonate was added, and
the mixture ‘was stirred in a warm water bath to remove the excess isobutylene. Ether
was added and the layers were separated. The ether layer was washed with 5% sodium
. bicarbonate and with brine, and dried (MgSO4). Concentration gave the title compound
30  (3.83 g,91%) as a yellow oil which was used without further purification: TLC (toluene)
R¢0.73; IH NMR (250 MHz, CDCl3) § 7.77-7.89 (m, 2H), 7.01 (t, J=8.9 Hz, 1H), 2.30
(d, J=1.8 Hz, 3H), 1.59 (s, 9H); IR (CCly) 1715, 1369, 1296, 1258, 1167, 1124, 1117,
1105 cm-1; MS(ES) m/e 443 [2M+Na]+, 421 [2M+H]*, 211 [M+H]*, 155 [M+H-C4Hg]*.

35  c)t-butyl 4—fluoro-3-’(methylaminomethyl)benzoate _
A mixture of the compound of Example 28(b) (3.83 g, 18.22 mmol), N-
bromosuccinimide (3.57 g, 20.24 mmol), benzoyl pero:;_ide (0.22 g, 0.91 mmol), and
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" The conpound @hd ErrgeptratedSThe) residue was dileed M&HM@@WW@@WM@OI ON

met hanol / wat elgobinPhpiRoridte whtek, QﬂiﬁEOlIﬂéorgamc phase was dried (MgSOq),
Exanmpl e 36 rep aratlono

(S)-7-t-but oxf@&?%ﬁt}'ﬂ»@ thegesid %Wp&ﬁ@%matosra@ked @Jk%gebQO% methanol ip. 1:1 ethyl

phenyl et hyl ) - htbrateRfilbtefons) togive-the €itlacémpound (2.58 g, 59%) as a yellow oil: TLC Re0.49
REPLACEI\/ENT SH

8
a) nethyl 1 E‘EEﬂ g5ty 10 methonglin 1ihe 9‘3}5&&08'99’@&}058 )+ T NMR (250 MHz, CDCI3§
phenyl et hyI ) arﬁhﬁﬁ%ﬁﬂ-%ﬂﬂrﬁnﬂﬁﬁ 7.90 (ddd, J=8.4, 5.2,2. 2 Ha; 1H), @07 <appus 13h 3083 t he

compound of - Prepanas up iy, Siah(sh @, s 1R @BB) 1714 1968, 1297, 1248, 1164, 1106 cm-L;
MS(ES) m/e 240 [M+H]*, 184 [M+H-CqHg]*

d) t-buty! (S)-4-fluoro-3-[[[4-methoxy-1,4-dioxo-2- __
[[benzyloxycarbonyl]amino]butyl]methylamino]methyljbenzoate "
Dicyclohexylcarbodiimide (453.9 mg, 2.2 mmol) was-added to a solution of the
compound of Example 28(c) (478.6 mg, 2 mmol), N-ébz-baspa:tic acid B-methyl ester
[J. Am. Chem. Soc., 79, 5697 (1957); J. Am. Chem. Soc., 85, 2483 (1963)] _ .
20 -(618.8 mg, 2.2 mmol), and 1-hydroxybenzotriazole hydrate (297.3 mg, 2.2 mmol) in
anhydrous dimethylformamide (5 mL) at RT. After 24 h, the mixture was diluted with
ether (25 mL) and filtered. The filtrate was concentrated, and the residue was diluted
with ether (50 mL) and washed with water (2 x 10 mL) and brine (10 mL). Drying
(MgSO04), concentration, and chromatography (silica gel, 2:1 hexane:ethyl acetate) gave
25 the title compound (0.87 g, 87%) as a colorless oil: TLC R¢0.44 (silica gel, 2:1
hexane:ethyl acetate); 1H NMR (250 MHz, CDClé,) mixture of amide rotamers; & 7.75-
8.00 (m, 2H), 7.15-7.45 (m, SH), 7.00-7.15 (m, 1H), 5.72-5.92 (m, 1H), 4.91-5.25 (m,
'3H), 4.45-4:63 (m, 2H), 3.66 (s, 3H), 3.13 and 2.89 (2 x s, 3H), 2.58-2.94 (m, 2H), 1.56
(s, 9H); IR (CCLy) 3415, 3260, 1736, 1716, 1652, 1497, 1368, 1296, 1252, 1207, 1163,
30 1117, 1109 cm-1; MS(ES) m/e 1027 [2M+Na}+, 1005 [2M + HJ*, 503 [M+H]*, 447
[M+H-C4Hg]*.

1

wn

e) t-butyl (S)-4-fluoro-3-[[[4-methoxy-1,4-dioxo-2-

: aminobutyl]methylaminoJmethyl]benzoate

35 A mixture of the compound of Example 28(d) (0.87 g, 1.73 mmol), 10% PdIC
(184 mg, 0.17 mmol), and methanol (17 mL) was shaken at RT under hydrogen (50 psi).
After 1.5 h, the reaction was filtered through Celite® and concentrated. Chromatography
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PRI L g i S R

80[err]C. After 1 h, an additional anount of tri-o-tolylphoshine (304 ng, 1
00 on was LREPL IS R drb 2 oYL HEByRIUSA 18 4 o
_concent r 3Ped beszadinzaping-2racetitet her (100 nl) and 10  petrol eum et her (50
m), filtered @ ;e% samaanset m@ksmgﬁ} ey 9 Bt mkeris e Phi02s, gll-
acet at e: hexaﬁ'é’P %@ %ﬁ ne é“ ‘S'Uil @Fngofes é
E SECI [ZeL rl, ), %ﬁkewhhde(rmr anoﬁl 211 stel20~125°cr Armrlss)h,[tm rehcﬁomﬁasaawleﬂ u§942
rs
(2H 2 br s) ‘°%Wg‘g %‘&‘E‘m@‘}d“’i‘“ *‘2?‘4“% @mcﬁ ?‘%&‘e&“djh% 8
JHz)l 47 Hgfas 15ombBed ediyl a;:g;t{;tmmwemmshedw@wamam(bﬁne Daying ©MES0aLH, d,
5 (1 - but oxycSopcen 15 mact)o é)h|y (sxhc? el'\E fthyl acetate:hexane) gave the title
phfanyl gt h§|>/) &ﬁmﬁegja 3; u %;wgoiﬂessiohimmﬂc%e%h of
Exanpl e 36( a)acétdte&éx@e),g[oﬁnﬁﬁm ¥° (0150, CHAOH)S tH INRe (4009M Blz) CPCl3) 8—1268)(&.11;

pad of - ek Ry 18 8&# 1t s0dof e D, S BT 2

fl alsh cheomatidhy 208+, 169, |léﬁl4 .54 (br dy#+4.5 HzY1H),13y76 &i‘.d&hﬁéfiﬁiﬂhf&ﬂi? @i}f);e
title conpou (qsa@ @BC'I I

MHz) (mi xpﬁr e%o 33&'036@ chh‘ léé[ er r 1119)1?6&@5"11_ g%ﬁ 57 (i 9&8 B0
(9H, s), 2. 5échionaform), 35@%24@@).21732, 1695 1663p1619) 1369,01802012521 B) 114,31

0782, LS B SR e 1 o, o B, S, 2 o 5

25  g) methyl (S)-(-)-7-carboxy-2,3,4,5-tetrahydro-4-methyl-3-oxo-1H-1,4-benzodiazepine-2-

acetate
A solution of the compound of Example 28(f) (176.4 mg, 0.506 mmol) in

anhydrous di_éhloromethane (2.5 mL) was cooled to 0°C and deoxygenated through three
evacuation/argon flush cycles. TFA (2.5 mL) was added dropwise over 3 min, and the

30  resulting solution was stirred for 2 h, during which time the temperature rose to +15°C.
The reaction was concentrated (20°C) and the residue was reconcentrated from toluene
(35°C) to remove any residual TFA and give the title compound. '

h) methyl (S)-(-)-7-[1-[l'-(t-butoxycarbonyl)—4,4‘-bipiperidinyl]carbonyl]-2,3,4,5-
35 tetrahydro-4-methyl-3-oxo-1H-1,4-benzodiazepine-2-acetate
The compound of Example 28(g), 1-hydroxybenzotriazole hydrate (82 mg, 0.607
mmol), and 4-(t-butoxycarbonyl)-4,4'-bipiperidine (163 mg, 0.607 mmol) were dissolved_
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c) 5-(t- b® oxyeeparitioneyl betyeaen waternndshloseform.) The lagers were separated and the
phenyl et hyl ) agpuBarg I b QU1 L Apypevi d of
Exampl e 36(b) 4. 48;”’59;f %ﬁn@f}o 1B Bty ehldtofdith, Prying (MgSOa), °°%d§ﬁ“§ﬂ6ﬂ§?g§i de
(10 nL) in di G¥emaognphy{siligagel. | %ﬂ&;ﬂlami.m/lflteéhyla_ewa}eﬁqmp o) &XYQ;“!& title

?gdrl oc h'r{; i ¢ @gigbund Q2154 mg} ’m';gy -myélfjuw mmutszr .50/(10% Mettianyl inflc EEAYE
X , . Kl © S I . .
concentrat ed %CBM&‘%&pﬁOM ‘Hip '&8@20 @ngbff-ls%agﬁ 4‘@6 ﬁ?’ﬁglﬁé ] gqs'
95fy%I : Tg 5(10R[ eT.15 (i), ZH), §i52i (=3 HzOHI)Y 5.44 (dd; =162 Hz, 1Ee5 0610 =6 6 14, ¢I!-51s)3,
acid). _ : -
5 500 but o RGO SRS TE0 I AT 164 D308 5,3, 299 04, °3
_ Jy=15._8, 6.6 Hz, 1H), 2.56-2.93 (m, 5H), 1.66/-1..83 (m, 4H), 1.46 (s, 9H), 1.08-1.42 (m,
6H); IR (CCLy) 3290, 1735, 1689, 1669, 1610, 1436, 1426, 1365, 1286, 1173 cm-l;

MS(ES) m/e 1085 (2M+H)*, 565 [M+NaJ*, 543 [M+H]*, 502, 487 [M;H-C4Hs]+.

15 :
i) (S)-(-)-7-[1-[1'-(t-butoxycarbonyl)-4.4'-bipiperidiny1]-carbonyl]-2,3,4,5-tetrahydto—4-
methyl-3-oxo-1H-1,4-benzodiazepine-2-acetic acid ~
Using the procedure of Example 27(b)-(c), the compound of Example 28(h) was
converted to the title compound.
20
25

a) 4-fluoro-3-cyanobenzoic acid
To a mixture of 2-fluoro-5-methylbenzonitrile (13.5 g, 0.1 mol), )
tetrabﬁtylarﬁmonium bromide (1.61 g, 5 mmol), and ruthenium(IM)chloride trihydrate '
(0.261 g, 1 mmol) in dichloromethane (150 mL) was added a solution of sodium
30  hypochlorite (645 mL, 0.45 mol) which had been neutralized to pH 9 with 20% sulfuric
acid. The reaction mixture was stirred and maintained at pH 9 by adding 20% sodium
hydroxide solution at RT. After 3 h, the aqueous phase was separated and neutralized to
pH 2 with 20% sulfuric acid and the solid which formed was filtered to give the title
compound (3.4 g, 20%). mp 177-8°C. IH NMR (CDCls) & 7.35 (t, J=8.70 Hz, 1H), 8.38
35 (m, 1H),8.42 (m, IH).



for 1 h, cooled, washed w1th samrated sodium bicarbonate, dned (MgSO4), and

5
henyl et hyl ) am nonet h opi on uor i tisred
D e oY e e Blhoatt, sk 535, Msesen 222, Ml
argon in dry WRI(GD@ﬁt&h@(S’(HFS),MQ MsSﬁd'm 15 8i25i (ng 1), 8.28 fm, 1H).mol )
followed 5 by cyanuric fluoride (0.56 nmL, 6.1 mol). After stirring for

2 h, the reaction becane a t hi ck suspension. The reaction was then
concent r at ed, ¢ NE#cyanor4t-butexycachauyllphenyHreaspartic acid Braethyl ésiF ough a pad

of Celiteyg o renove migerewhkif dbii h@bﬁﬁxm?)@zécbbtsgtymwm shtic acid p-
with cold water, rled(l\/g (g) filtered and concenfrate % lve the
title Corrpounﬂlegy gster hydroq?nﬁ&g}e lig, angolban ga)gmmllz;car onate& 7 g, 100 mmol)
4% R) - lbe?ﬁy: )3m[aa b mmb)lim@mh tHyd sulfoxide-(BONmL) wasthexted at PRACY for 28th( The .
enyl e a e 0 a
gt ir ?led sgl ut }Eg Efv ‘ﬁe‘ﬁ%ﬁ% %@g%‘b dﬁ“ﬁéﬁ?@@ﬁﬁ@%‘f&ﬂﬁ lﬁ‘r
THF (25 nlL) aethyl&etate. [The ¢ombined ogganicphaseasiabaktracted swith enjd patuqu\mqsequsa
| ut 2 t
for 15 mih S%"‘%ﬁ“é%.l%ﬁbo p e b bt e eined abicfied ol 7 sillcphd e
(4.21 g, 8.5 hydspehloric acig, w@xmte«s\mths@abwmmwmbmed 01’8%‘? em was The
reaction was gfed (M d)  ardd Goriekntralé ©'giveth@fidle 618

ext ract emawﬂ irfg@? (@%am??&é%%?mﬁ P?M‘@f ﬁsniﬁb%fif a

The residue wa9740, I-SMOrHi I1ED), €171 {d, 338193 Hzp1HY, 8@2xddyJ=893, 185 Hix; 11H) %08 (d,

et hyl ace te |vethet|tle conpound as a white solid
(5.13 g, J’bqﬁaﬁ?ﬁ’“? [err], 400 MHz) (m xture of am de r ot oners)

[err] 1.42 and149(9H 2 br s),” 1.59 (9H, s), 2.75 (1H, dd), 2.78 (1H,

m, 2.87 d) Nofa- dﬁnylﬂ—tmut&%bﬁyl}gi ]-Llédg actd @?neﬂyﬂes@d) 3. 31
1H, dd), 3.33 (1
§2H, 2 %)r s), 4( 67 n)f;pmmundpf ﬁga(ngfq 29,@ D23 (tyéigl) was dlssolv in acen

(65 mL) and placed in a hydrogenation bottle. After cooling, wet Raney® nickel (14 g)

25  water (65 mL) and pyridine (65 mL) were added. The resulting mixture was purged of
oxygen with argon for 0.5 h, and shaken in a hydrogen atmosphere (50 psi) at 60°C for 5
h. The mixture was degassed, filtered and the filtrate was azeotroped with toluene at 50°C
under high vacuum, The residual oil was taken up in ethyl acetate (300 mL) and-washed
with cold dilute hydrochoric acid, dried (MgSO4), and concentrated to give the title

30 compound as light orange amorphous solid (5.9 g, 84%). MS(ES) m/e 352 [M+H]*; 1H
NMR (CDCl3) 6 1.59 (s, 9H), 3.00 (m, 2H), 3.74 (s, 1H), 4.77 (m, 1H), 6.73 (d, J=8.88
Hz, 1H), 8.03 (d, J=8.85 Hz, 1H), 8.20 (d, J=2.12 Hz, 1H), 9.20 (d, J=8.31 Hz, 1H), 9.88
(s, 1H).
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25 m, 7581 okite (04)g), anhgdrops MgSO4 (5.9 g, 49 mmyl), and a solution of methylamine (3.2M
4(R) - benzyl - 31 dretiandt, 10/0x ﬁﬂ?m WireZadddl. (e RSRINECADRAE Wa) sikbrina

phenyl et hyl) am nonet hyl | p engj-z S{ met hoxycar henyl net hyl ) propj, onyl | - 2- ,
ePsﬁ?tfPW&’cP"Qg?téfv“PaﬁO" l?ﬁ'eﬁgoﬁﬁ'gﬁ?fgm!ﬂ“_‘. anpl e _.

oxazol i di none h¥drogen atmosphere- SR P .
3651 e) (5.13 g acaid‘amd dWsimL)dym cooling, themifkiite Wh agaiin khaikbitl irf 4 nymfwgfnﬁﬁ??_he}ec
unaer argon a ro e Vi | e a Lon o | I um
noxanet hyl di sCrLBShE A Siifged. Theylia@ias opcenrpied 3 pelikopfa it totdehe
met hyl br eoroaand theaegiGuerasdesalted thromgh andARA(3H0 ghcalnmneiuted with watee (1.5 L)
reacti on was A - Iy i n
additional 2 Igo,noaﬁl’%tdﬂggg@d &Aﬁ‘ﬂo &gs ‘Mug?éai‘%éﬁ:%ﬁﬁg@ %ﬁ%g@%&;e ’d'
extracted wi t RORGERYA dest ZeHrg Yeamp POwCER 9O pPPWdCT
f .h | tered and hmqﬁ@ém& ﬁﬂ}iclii&%(x)ﬂeﬂﬁ'h d:{Mﬁ),%ﬁé&‘n&ﬁéd%dQﬁd #¢§itue ;Kas azeotroped
o :rg.gﬁﬁ,ggggpam%ideﬁ& a3 died  give the titfs compound (57 8, 5%, MSCESy 367 ' €
. 15 [M+H]t. : _ '

f) methyl (S)-7-(t-butoxycarbonyl)-2,3,4,5-tetrahydro-3-0x0-4-methyl-1H-1,4-
benzodiazepine-2-acetate -
To a solution of the compound of Example 29(¢) (5.2 g, 14.2 mmol) and

20 triethylamine (2.0 mL, 14.4 mmol) in dichloromethane (250 mL) at RT under an argon
atmosphere was added benzotriazol- 1-yloxy-tris(dimethylamino)phosphonium
hexafluorophosphate (6.5 g, 14.7 mmol). The reaction mixture was stirred overnight at
RT, and washed with an ice-cold solution of dilute hydrochoric acid, water, 5% sodium
bicarbonate, saturated brine, and then dried (MgSO4). The solution was filtered,

25 concentrated and the residue was chromatographed (silica gel, 40% ethyl acetate:hexane)
to give the title compound (1.1 g, 22%). MS(ES) m/e 349.2 [M+H]*; TH NMR (CDCl3) &
1.57 (s, 9H), 2.67 (dd, J=15.93, 6.30 Hz, 2H), 3.00 (dd, J=15.93, 6.77 Hz, 2H), 3.08 (s,
3H), 3.75 (s, 1H), 3.76 (d, J=16.44 Hz, 1H) 4.51 (d, J=4.61, 1H), 5.11 (m, 1H) 5.45 (d,J=
16.44 Hz, 1H), 6.50 (d, J=8.44 Hz, 1H), 7.55 (d, J=1.88 Hz, 1H), 8.20 (dd, J=8.48, 1.88

30 Hz, 1H); [o]p -225.1° (¢ 1,CH30H). '

g) methyl (S)-7-carboxy-2,3,4,5-tetrahydro-3-oxo0-4-methyl- 1H-1,4-benzodiazepine-2-
acetate . I
To a solution of the compound of Example 29(f) (160 mg, 0.46 mmol) in
35  dichloromethane (5 mL) was added 4M hydrogen chloride:dioxane (5 mL, 20 mmol) at
RT under argon. The reaction mixture was stirred for 18 h. The suspension was
concentrated to give the title compound as an off-white solid.
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white soli 3 (San 86‘ 'tébm%&? rbom_z,ll_-%: q(plpﬁngne m ﬁeodrxssg |lv§g tl%zrl%h drous dnn%xh%lforg)amlg%o/
(U trasphere, (2.5mL). Diisapopylethylamise (@.16mi, Omommphwasaa@daf@lomdmel-
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1.47 (9H, 2 br's), 1.52 (9H (1H,

.70 (1H, dd) reactign mismre wps s %lsovemlshwR Jinger grgen. Hlegrea@wmmfpww)
3.39 (2H, m pagitfohed Béiwesn ice3vatér (SOTAL)and eth ch(tétkl(wii)L) A1 0ayepsiwére38 ( 1H,
E)rle 33? br d)sépaAf@tgé axgci3 He aqueous prlTlLSe waslecy):trz.ct% 'diyl rzl?:étate (Zx%o(mjﬁ ’I'?u)a 779

(S) - 3-[ 5-(t - buombined obgamjd ¢xteact Mag dridd (MgSQer tcomepnitiated-and-the residue was :
phenyl ethy!) argpiiRs g ATERE boiZo BRI SRRADKL RIS gwgmtgﬂo?n@xagp 10

hyd hl d
STy LS (162 a9l MSGES) e 599.0 TV S AMRAE D) Sl 45 s SHYIE
added dropwi 5%[3 B9 thi Qf6d QdHh.Hl@dS}’@ 04 BEY, 91,381 (br's, 4I-I§32198'(dd3']3=3@38

hydrogen pero ‘;Hé%) {;‘7?@‘%%8‘;% ﬂﬁgﬂyﬂﬁtﬁiaezgé'(@ér@%ﬁ%m

nmol ) in Water
destroyed 15 lmmﬁﬂbﬁs,ﬂwﬁmﬂmﬂmdmwmlwlﬂ‘uHz,(l:H)ZBSQXd iJa8.54 e, 1HD, 2

nm) dropw se lon was -then acidified with 3N
hydr ochl ori c \gcdd(}r%(r?g) @Pag?gg \&?%‘Eﬁﬁiﬁ} di chI ororret hane (2x50 rrL) dried

(MySderr]), filtered and concentr at ed.

pheny’ eyl ) il SO Al g@f‘*’z“% A ﬁﬁ‘dﬁﬁmwfﬁf?"%?éﬂa%‘n?fsﬁc. d

hydr ochl orPde methyl-3-oxo- P}HEI' 2ocetiacidi ¢ 36(g) was treated with a

sol ution of 4N hydfll%ﬂigf‘the procedere!of Bxafipie 2 7¢h-0); alecotrigoutidl bf Bxdnfiple 20(h) wag f or

10 mn at RT and COH? rt1 eec%mvgotmq ut

converte
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a) (S)-7-[[1'-(t-butoxycarbonyl)-4,4'-bipiperidin- 1-yl]carbonyl]-2,3.4 5-teu'ahydro-4~
30 methyl-3-oxo0-1H-1,4-benzodiazepine-2-acetic acid
The compound of Exaniple 27(a) (2.85 g, 5.3 mmol) was taken up in 1:1
methanol: THF (30 mL), purged with argon, cooled and treated with IN sodium
hydroxide (6.3 mL, 6.3 mmol). The resulting solution was stirred at RT for 16 h under
argon. The solution was concentrated, diluted with water (10 mL), and adjusted to pH 5
35  with IM acetic acid (litmus paper). The solution was filtered and the solid was dried in
vacuo to give title compound (2.46 g, 87%). '
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heating. TFhe cansentratedmns thetesitue wasaken fuplin watet andeadjusted mrpiE A (litntuschaper)

hoetat e: ot hor PHI cgﬁéﬁﬁ%%%ﬁpﬁb@% B5adRideSha &%%4333&%9&&%”&“& onta g1,
solid. 1H N relomn Aad.Sem). The columnaes ebited with wateggollowed by 50% dd) ,

?ﬁ é g 1H, dd) ﬁze?onﬂﬁre%vét&. (Frhbridhs goﬁtaﬂ&é@ypmﬁhet werb BofuBified 8d lﬂ)gﬂﬁii&&h& d,

4,51 (iH, =13.56 - 7.32 (5H . . 7.58°(1H, d, J=8.0
Hz), 7.90 ( 1|_51vég3e,titl¢.cgg1poum§j 9 Ig)ﬂxg, %) yz_lgtqluwwéryg@uged fronj z}qu%gqsr%getone.
E) S)n - ; é t _-tnn;t Zmpctshrinet kimg| 193 P2 B8-320°Q; 4 F NIMIR(A00 fﬂmdmso_as);mmtmmyzel-l% lsthsc%- 9 :
ZaZz | - 45 , . | U
Bxanp! 6 36( h) 8-?8‘.“3?‘@ M3 ESD mie423 ﬁ&ﬁ]ﬁ;ﬁﬂ&;‘;ﬁ l\fﬁé by ﬁ%‘;ﬁ'c‘ﬁﬁgg‘gﬁ‘“&eo
) ?t 0C ¥ pradfguts Ascctmelollctvntidl (I, - G06b oecBnipile 200 i, Y déction
, S U ( , A .
rrattzasgfnmﬁ ?1%(?.? (¢'H, MEORY, AP (gz%ﬁ%yﬂggbmwapu 58.71;

azide (250 m_, 1 h, the reaction was

. ] e Stirri gg at
concent r at ed, H, 7.81; Nt Li&lnfownd; G, 38.674H.3%: N 418000 nL), washed with water,
brine, drised (MgSO err]), filtered and ' :

Example 31

20 Using the brocedure of Example 30, except substituting the compound of
Example &(j) for the compound of Example 27(a), gave the title compound as a
crystalline solid. mp (shrinking 193°C) 219-220°C; MS(ES) m/e 429 [M+i-l]+; HPLCK'

-6.5 (Ultrasphere ODS, 4.5x250 mm, gradient, A:acetonitrile B:water-0.1% trifluroracetic
acid, 5-60% acetonitrile durings 20 min, UV detection at 220 nm).

25

30 The compound of Example 31 (10 mg, 0.023 mmol) was taken up in water (1 mL)
‘and 1M sodium hydroxic_le (0.024 mL, 0.024 mmol) was added. The resulting solution
was lyophilized and the powder was crystallized from aqueous acetone to give the title
compound as a crystalline solid (2 mg). mp 220-223°C [shrinking 204°C].

35 ' . Example33-34

a) The compound of Example 1(a) was separated by chiral HPLC to give the
following compounds:



diethylamine, UV detection at 325 nm); HPLC tR 22.8 min (Ultrasphere C18, 4.6 x 250

-61 - 5 ﬁ@d‘%‘?{&érﬁt ARfaceldiitrl€B! Wir-02% PFAI 51609 detonltiREVeP20 AUV
(silica gel, 35%3 th acet at e: hexane) to give the title compound as
a sticky whi t %QZ “ﬂ’é 78% . HPLC k' 2.13, k' 1.28(enantioner)

>99. 5% opt i caBd(x) thh?l (S)-8- [[&-ﬂﬁl(béiﬁyloﬁ caobGily)drpiptridinyljethpl}methylanifgh

Cerrit 5 N8 iy wﬁgffﬂ%fa Iﬁldg& A sfodlgiebis Daceliie )

2.74 (2H, t),HP mmamxcmwmA 21.2 x 25) mm SmLan(lmhemnemmwé%
s), 3.81 {(H di@%ﬂmﬁﬁ W%Etecﬁ Bae 254 )ffhPL tR%5(ddin @ltrasphere CF8L 4:67x 250 -
ExggpreZ;( ?gmm gradmé’e@a o ? w:;?-O 1% 'S%A 5-60% acetonitrile over 20 min, UV

(R S)-8-[[ (4. detedtionial825 diny; 1- yI)]IcarbonyI] 2.3.4.5-tetrahydro- 2- net hyl - 3-
0x0- 1H 2- benzazepl ne-4-acetic acid a) methyl "’

(R S)-8-car boxy , 3,4, 5-tetrahydro-2-net hyl - 3-oxo- 1H- 2-bénzazepi ne-4- 15
acetate "The tIxnp@mdh of Bxamplels 33{a)dndP4¢) (100 mgh weessepiraiely dizsobyed

T L e

phenet hyl ani n@g makmmhmommmerefg h. H}lemlxmrewasfﬂteredthrough
(R S)-8-[[(4, éeht@%nﬂ% Edrltrated to give the followmg compounds:

1-yl)Tcar bonyéj(b)z methyl (RS 3% 2 Q 5r nzme}ilyl- -0%98-[1][2-
plpendmyl)ethyl]methylammo]carbonyl] -1H-1 4-benzod1azepme—2—aéetate 'HPLC tR
20 15.6 min (Ultrasphere C18, 4.6 x 250 mm, gradient, A: acetonitrile B: water-O 1% TFA,
5-60% acetonitrile over 20 min, UV detection at 220 nm)
34(b). methyl (S)-2,3,4,5-teu'ahydro-4—methyl-3-oxo-8-[[[2-(4-
piperidinyl)ethyljmethylaminojcarbonyl]-1H-1,4-benzodiazepine-2-acetate. HPLC tR
15.5 min (Ultrasphere C18, 4.6 x 250 mm, gradient, A: acetonitrile B: water-0.1% TFA,
25  5-60% acetonitrile over 20 min, UV detection at 220 nm).

¢)  Using the procedure of Example 1(c), except sub-stituting the compound of
Examples 33(b) and 34(b) for the compound of Example 1(b) yxelded the following -
compounds:

30  33(c). (R)-2,3,4,5-tetrahydro-4-methyl-3-ox0-8-[[[2-(4-piperidinyl)ethyl]
methylaminojcarbonyl]-1H-1,4-benzodiazepine-2-acetic acid: IH NMR (DMSO-dg) 8
6.4-8.6 (m, SH), 5.0-5.6 (m, 2H), 1.0-3.9 (m, 22H); [a]D +82.3 (¢ 0.3, CH30H); MS(ES)

~ m/e 403 (M+H]*, [M-H]- 401; HPLC k' 5.0 HPLC (R 15.6 min (Ultrasphere C18, 4.6 x
250 mm, gradient, A: acetonitrile B: water-0.1% TFA, 5-60% acetonitrile over 20 min,

35 UV detection at 220-nm); Anal:(C21H30N404-2.25 C2HF3072:2.75 H20) calcd: C,

50.44; H, 5.78; N, 9.94. found: C, 50.42; H, 5.89; N, 10.17
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benzazepi ng- 4-gmdieritoAzaseignitrile B: water-0.1%JF A $-60% apetonittierover 2rminy BRp| e
25(b)-(c), ex %&bu&pasztzomwﬂy Rﬂalt(bz ?Gmwm 5f¢2HF302 155?1!@&&&( €) 43. 92 Ethe

conpound of rI}) conpound
(PRP-1; 15% aé& A Frﬂli@mﬂr&”e@doi%#lw 8.8kr1H NVR (400MHz, CD[err] OD)
[err]7.21- 25 7.30 (m 3H), 5.37 (d, J=16.6 Hz, 1H), 4.58-4.74 (m 1H)),

4.07 (d, J=16.6 Hz, 1H), 3.84- 3.96 H, 3.68-3.84 (m 1H), 3.40
(br d, J= 12.6 Hz, 2H), 3.17 (dd, J=17. : 1H), 2.69-3. 17 (m
6H), 3.011¢s, 3H) 2.47 (dd, J= 17 0, 4. 7 Hz, 1H), 1. 10-2.10 (m 10H); '
MS(ES) nfe 42§ ]2, (5 g __I (H®4.td-nineridi

CFlerr] O er r [HEH arall i b 234 ar “ EAALEI nlv ) "" 1-14- found: C,
50.17; H 5. 32thyl -uu inglgarbonyll-1H-1.4-be u:_gu -2-acetic acid

Exanpl e 38 Preparation of

ot oyl -5 oxo- SH- 20 Shrabbf bR bat et i) See by 5 A ¥ by 1.4
(R S)-7-cts _bon;oxbrﬁblﬁyﬁamm)]tmhmite) 4- et hyl - 3- oxo- 1H 1, 4-
wth 1 (o G e it IR g oS ArE Bt | o
(2.2 mol ), 1ambRmetingbenzpate (10.4 g, 0.03 mol) in dichloromethane (75 mL) was treated with a
solution of dimethyl (R)-2-(trifluoromethylsulfonyloxy)-succinate [Liebigs Ann. Chem. ,
314333 (1986)] (8.8 g, 0.03 mol) and 2,6-di-t-butylpyridine (6 g, 0.03 mol) in
20  dichloromethane (10 mL) and the mixture was stirred for 4 d. The mixture was washed
with dilute hydrochoric acid,.and the organic phase was washed with aqueous sodium
carbonate, dried (MgSO4) and concentrated. The residue was chromatographed (silica
gel, 10% ethyl acetate:hexane) and concentrated to give the title compound (73%).

25 b) t-butyl (S)-4-(methylamino)methyl-3-{2-(1,4-dimethoxy-1,4-dioxo-2-
butyl)amino]benzoate
A solution of the compound of Example 35(a) (13 g, 0.027 mol) in
dichloromethane (25 mL) was treated with 4M hydrogen chloride.in dioxane (60 mLY,
stirred for 45 min, and washed with 5% sodium carbonate. The organic phase was dried
30 (MgS04) and concentrated to give the title compound (6.5 g).

c) methyl (S)~8-(t-butoxycarbonyl)-2 3,4,5- tetrahydro-4-methyl—3-oxo—1H—l 4»
benzodxazepme-z-acetate
A solution of the compound of Example 35(b) (6.5 g, 0.015 mol) in xylene (100
35 mL) was heated to 130°C for 14.5 h, cooled, and concentrated. The residue was stirred
with ether, filtered, and concentrated. The residue was chromatographed (silica gel, 0.5-
0.75% methanol: dichloromethane) and fractions containing product were pooled,



B LVULY X W) ORI UVAN ) Sapdy Ty TIRERARS WA T EAAWESS & & W oo =y = mmmmmm e e

- 62- 5 agetgterhyﬂrqchmeadj usted to pH 7 with triethylam ne. The mixture
was treated with Iphe compouﬁd)df Ehrdply B5(0) (28 gyinniichl@roetiant (10 mi) waetteaatedRT

for 48 h, concen d d f

chr omat og_rap M\@F%aefqﬁgfoﬁﬁf 3188%%&8%8’”%%%&@‘ E"E&Bﬁ?ﬁﬂe was 12%
acetonitril e/mm&dt&gﬁvt@e}uﬂQmmpGundHVR (400, MHz, CDlerr] CD) [err] 8.17

(d, J=7.4 Hz, 52H) 7.12- 24(m4H) 663(d J=9.0 Hz, 1H), 5.59 (d,

J=16.7 Hz, 1H), 5.21 (dd, J=9.
1H), 3.7203. mamyms);z 33,%mﬂe§ydr31%metile&°§er§ [%&N“'é?“m‘gacety ﬁ‘lg LszlH),

2.66 (dd, J= ﬂijq}meuwlamﬁﬁj&ﬂ)on S H-24-tenkddtideptite3-acotiell .
Sf?[ Sgr ] H,CF[ © Cq%réo pom& ggExaﬂple 55(%?(’315' ing, 1 ]l le) 3}18 le?OprI)Mylagine

Exanpl e 39 (285 mgP2.2mmnol)iin dingdthylformamide (2. 5 mL) was added to a mixture of N-

R S)-7- .
'Eet rZihydE E)[ g réegf&lgfw n&%g{%pﬁjﬁ’@x@%ﬁiﬁ%kﬁenz W— acet ? F1 x"_’dmol
Usi ng t haspr amsopmpylemylaumm(ldﬂlm 18 mma]), and Hhaydsox (ﬁ
thi enyl ) et hanggn gstl i q?azﬂ@gﬁﬁﬁﬁﬂdﬁzS?nﬂ)fféucwlaﬁﬁ’fi!“(&dﬁﬁetﬁymﬁf@mwl)-

8(c) and b hyd
h(exZa_hydr e fphilesbodiat e G e 1.6 sundelf! Phe iStoute Wad'stiftEd for 16

h, concentrated and the residue was triturated with ethyl acetate and water. The
_combined organic phase was washed with brine, dried (MgSO4) and concentrated. The

20 residue was chromatographed (silica gel, 0.5-1.5% methanol:dichloromethane) and

fractions containing the product were combined and concentrated to give the title

compound (260 mg, 51%). [&]D -75.6 (c 1,CH30H); MS(ES) m/e 513 [M+H]*; 557

[M+HCO5]"; HPLC (R 8.22 min (WHELK-O, 4.6 x 25 mm, 1 mL min, 10%

methanol:water, UV detection at 220 nM); Anal. (C24H31F3N405-1.5 H20) calcd: C,
25 53.33;H, 6.34; N, 10.36 found: C, 53.39, H, 6.23; N, 9.98.

f) (S)-2,3,4,5-tetrahydro-4-methyl-3-oxo-8-[[[2-[4-
piperidinyl]éthyl]methylamino]carbonyl]—1H—1,4-benzodiazepine-2—acetic acid-
The compound of Example 35(¢) was stirred with sodium hydroxide in
- 30 methanol/water to give the title compound.

35



acetomtnle 15.mL) wa.s added methyl acrylate (3 mL, 40 mmol), duso;;ropylethylamme

ot | uxi e ey g A o A Nt | sl oo it (uidaugic

of Prepar at i 05 nixggl). The reaction Wautepeaedw evadunied ami Ayshiedsvideaigon and eeds THF

]I;?crapg?;te ,Og?, @e(:ﬁge)d’to g8§y§ %@dq "&%ﬁ%@g%@oumt& %—o-tolylpﬂ%sﬁlﬁg ng I mmol)
Exanpl e 40 &l pallaginmaadetate 6F12 mg, 0.5 mmol) was added and the reaction was stirfed for 2 h.

R S)-2, 3,4,
[(’)I pez dnyI ] pr ?%%/%Enﬁ%‘g mgﬁgi@g&;F({)ﬂT%fwtfhﬁ‘%ée glk‘[e@e%l?erfe(-l Igcl‘:‘ taI|1 dc acid
Methyl (¥ S) pqtrmgt)byt $OmL rﬁéﬁgﬂdé’fqu jnsoluble/materials ﬁaﬁy@n%ntsate&on 1, 4-
benzodi azepi fé@rdﬁal&ﬁpﬁ@ ﬁhr(f?ed% h ch@nfassy (sﬂlcgg (536 ety a&&ﬁz%ﬁ&k?d

th b t
\r/1mex af | uor oph@gﬁzi{‘)f’a{hlé efo’é‘l’él’}“&({% %% I ummf&t?é amide

adj ust ed to pokoriers) & h.42randtidg (O, ﬁebr s)TlhéO (H, s), 274 and 2. SMZHI 2 bs)ed.28iand

o) st o4k TR K BRCOAPUREL S o . 3 U] UPESREAR). Al 2 ¢

puri fi edtSoy 7-BAEFH.an), JrRe082 4pHym), 7.97 (1H, dd), 8. ISTHép!i d&@k‘}tHZ}s di ssol ved in
50% TFA/ net hl ene chloride at RT and stirred 1h. The 3 5 sol ution is

1 ot hy! eneb )N BV - e ycathoBb R oiycarbomy-R@- ° | O e Tedi ssolved
phenylethyl)aminomethyl]phenylpropionate
The compound of Example 36(a) (4.91 g, 9.9 mmol) was hydrogenated at 55 psi

20  Hj over 10% Pd/C (2.5 g) in methanol (100 mL) for 7 h. After filtration through a pad of
Celite® and concentration, the remaining oil was purified by flash chromatography (silica
gel, 15% ethyl acetate:hexane) to give title compound as a clear oil (4.48 g, 91%). IH
NMR (CDCl3, 400 MHz)(mixture of amide rotomers) & 1.42 and 1.49 (9H, 2 brs), 1.60
(9H, s), 2.58 (2H, t), 2.77 and 2.82 (2H, 2 br s), 2.92 (2H, br s), 3.31 and 3.42 (2H, 2 br

25  s§),3.70 (3H, s), 4.38 and 4.47 (2H, 2 br s), 7.07-7.31 (6H, m), 7.78 (1H, s), 7.81 (1H, dd).

¢) 5-(t-butoxycarbonyl)-2-[N-(butoxycarbonyl)-N-(2-
phenylethyl)aminomethyljphenylpropionic acid
The compound of Example 36(b) (4.48 g, 9 mmol) was treated with 1N sodium
30 hydroxide (10 mL) in dioxane (50 mL) for 16 h at RT. After acidification with 1IN
hydrochloric acid (10 mL), the reaction was extracted with ethyl acetate (2x100 mL),
washed with brine, dried (MgSOj), filtered and concentrated to give the title compo_und
as a white solid (4.12 g, 95%). TLC R¢ 0.5 (silica gel, 95:4:1, chloroform:methanol:acetic
acid).
35



argon in dry dichloromethane (25 mL) was added pyridine (0.73 mL, 9 mmol) followed
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met hano
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chr omat ogr apolear@il (421 g, 96%).si | ica gel, AN WTFA). Concentration and

| yophi |'i zgtion gave the title conpound. - MS(ES) mle 507 [MtH| [err],

505 [MH| ?er r. Exanpl e 41
Preparation ¢? 4(R)-benzyl-3 [3-[5-(t-butoxycarbonyl)-2-[N-(t-butoxycarbonyl)-N-(2- :

(R ﬁ) | 2,3, 4, qyﬁegym &?&oﬁxdmmbnﬁ}p@mo@ﬂ -3-bRadofidpioner i dnyl | pr opy] ]
ret ! am ol car ory! |k R LTS ERORS SaBbThbeTiife 10smmlin
THEF (25 mL) at -78°C under argon was added via syringe, dropwise, a solution of 2.5N
15  n-butyllithium in hexane (3.8 mL). After stirring for 15 min, a solution of the above the
compound of Example 36(d) (4.21 g, 8.5 mmol) in THF (10 mL) was added dropwise
over 5 min. The reaction was stirred for 1 h at -78°C and quenched with saturated
aqueous ammonium chloride (50 mL). The reaction was allowed to warm to RT,
extracted with ethyl acetate, dried (MgSOy), filtered and concentrated. The residue was
20  purified by flash chromatography (silica gel, 25% ethyl acetate:hexane) to give the title
compound as a white solid (5.13 g, 89%). 1H NMR (CDCl3,400 MHz)(mixture of amide
rotomers) & 1.42 and 1.49 (9H, 2 brs), 1.59 (94, s), 2.75 (1H, dd), 2.78 (1H, m), 2.87
(1H, m), 3.01 (2H, m), 3.18 (1H, m), 3.23 (1H, dd), 3.31 (1H, dd), 3.33 (1H, m), 3.44
(1H, m), 4.18 (2H, m), 4.46 and 4.55 (2H, 2 br s), 4.67 (1H, m), 7.16 (6H, m), 7.29 (5H,
25 m),7.81 (1H d), 7.82 (1H, s).

f) 4(R)-benzyl-3-[3-[5-(t-butoxycarbonyl)-2-[N-(t-butoxycarbonyl)-N-(2-
phenylethyl)aminomethyl]phenyl]-2(S)-(methoxycarbonylmethyl)propionyl}-2-
oxazolidinone

30 - To a stirred solution of the compound of Example 36(e) (5.13 g, 8 mmol) in dry
THE (75 mL) with stirring at -78°C under argon was added dropwise via syringe a
solution of IN lithium hexamethyldisilazane in THF (8.2 mL). After stirring for 15 min,
methyl bromoacetate (3.75 mL, 40 mmol) was added in one portion. The reaction was
allowed to warm to -28°C and stirred for an additional 2 h, quenched with saturated

35  aqueous ammonium chloride, extracted with ethyl acetate, washed with brine, dried
(MgSOy), filtered and concentrated. The residue was purified by column
chromatography (silica gel, 20% ethyl acetate:hexane) to give the title compound asa .
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15  Exanpl emd(3. 97{3(5-! s);ﬁpmlﬂ t), 4.00 (1H, d), 4.30 and 4.38 (1H, br.s and br d), 4.55 (3H,
(R S)-7-car bﬁy;,yyfloqgsgppmy,hpt—;mgl()1;;18)"‘,74’79Q11;1ead)ahydro 3- oxo0- 2H

1, 4- benzodi azéepi ne- 2-acetate, gave the title compound.
Exanpl e 42 20 Preparation of

(R S)-2,3,4, by (89313I[ék(ydﬁmxficalr&ﬁm)ebﬂﬂ-(ﬁbmnyda:l{ohw-l‘(-{fz-p| peri dinyl)
ethyl | rret hyI rax%?n&fnethyliphenyjfl]-z (n{%%?gdr%n%gﬁyﬁ p%;? Hu% a@%' d

a) nethyl
(R S) - 8-tar bby«;redl,ltmde 5-t et rahydro- 4-i sopropyl - 3- oxo- 1H 1, 4- benzodi azepi ne-

2-acetate 25 To as?ré‘ént?édw@m tﬂéeﬁﬂ?&{) nd o?kx?ﬁﬁf‘@@g f@‘) e%ﬁﬁml% in (3 1)

substituting_isoprop entyl a fbst

di i sopropyl eTHY veatgr{d6 mi)ag P Gavasqpdded @qqamsg,a sgh‘éﬂoﬂﬁf 6‘3@?‘&@ in

?Et g?mz)l 3| 2 inAge- tt“rmlﬁomxydw géit 08y 0. 1 be.) bid ligige npmnme hydrate (90hg, &1 hy!
ra

pyridyl) et hy r(g‘c}]'ﬁiaf %@ng %rqngl_fgr ﬁh 3%‘51%8*%5%8?%5"15 wzfégfﬁfoé'ed

Usi ng t hss prwﬂhdwohuom ofssaatiqrh sulfitd{1, 28egg)anptateruﬂ61§1mlt)mdrom1s& withooohnginThef

Ex le 42 mb&l d.

c) agt ﬁyl (né@ii?f %ﬁgﬁﬁ“ﬁiﬁ@g%%%%&piﬁd -8xo ﬁ_g;gm(éel ;?gg(r)rgu nyl)
35 t hyl rome #RQ SPREEN t at

Usi nget hg ]procedure of Exanpl e L(c) except substi ![gutl ng thg 2o(rarpound of

Exanpl e 42(b%)(fsg)r3 [tSqte-bgtgx c%lgo%y f Eé?t lt(e)xyzc @onyg?‘y? the title conpound.

20  phenylethyl)aminomethyl]phenyl]-2-(methoxycarbonylmethyl)-propionic acid
hydrochloride
The compound of Example 36(g) was treated with a solution of 4N hydrogen
chloride in dioxane (15 mL) with stirring for 10 min at RT and concentrated without
heating. The residue was taken up in ethyl acetate and concentrated to remove excess
2s  hydrogen chloride and crystallized from ethyl acetate:ether to give the title compound
(0.75 g, 76%) as a white solid. 1H NMR (d4-MeOH, 400 MHz) 8 1.60 (9H, s), 2.68 (1H,
dd), 2.81 (1H, dd), 2.98-3.18 (5H, m), 3.42 (2H, m), 3.68 (3H, s), 4.40 (1H, d, J=13.6
Hz), 4.51 (li-l, d, J=13.6 Hz), 7.32 (5H, m), 7.58 (1H, d, J=8.0 Hz), 7.90 (1H, dd), 7.95 -
(1H, d, J=1.4 Hz). '
30
i) methyl (S)-7-(t-butoxycarbonyl)-2,3,4,5-tetrahydro-3-oxo-2-(2-phenylethyl)- L H-2-
benzazepine-4-acetate |
To a stirred solution of the compound of Example 36(h) (0.35 g, 0.71 mmol) in
dry N,N-dimethylformamide (20 mL) at 0°C in a Dewer flask was added triethylamine
35 (200 mL, 1.42 mmol), sodium bicarbonate (300 mg, 3.57 mmol), and diphenylphosphoryl
azide (250 mL, 1.2 mmol). After stirring at 0 °C for 24 h, the reaction was concentrated,
taken up in ethyl acetate (100 mL), washed with water, brine, dried (MgSOy), filtered and
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d) (RS)-2, 3, Ji“‘d“}‘ 0% GRH: “4“6"%%"' A d?“’%‘w“ a 2% ‘é '7}% °r| agl )
met hyl ami n®] czNMBr(mClg,HOQ Mbe&iéﬂl(géeﬂmw |2<;7 l) 2.89 (lH d

5 "Beanpl e a5 30 (R, S72 (.. 3000 a”ps‘fﬁ"‘ﬁﬂaéé‘“t P8, GRIPRNTA, &7
Corrpound_ 7HZ) 7.00-7. 23 H, m) 7.69 (1H s), 771( ) EX8.ITp| e 43
Prepar ati on of ( S)-2,3,4,5-tetrahydro4-(2- phenyl et hyI )-3-0x0-8-[[[2-(4- 10

pi peridinyl)ethyl]nethyl am no] car bonyl ] E%H_ &] é benzodi azepi ne-2-ucetic acid

10

a) methyl (R,S)-8-carboxy-2,3,4,5-tetrahydro-2-methyl-3-oxo- 1 H-2-benzazepine-4-
15  acetate ' | '
Using the procedure of Preparation 8(a)-(g), except substituting 4-bromo-3-
methylbenzoic acid for 3-bromo-4-methylbenzoic acid and substituting methylamine for
phenethylamine, gave the title compound.

20  b) (R,S)-8-[[(4,4'-bipiperidin-1-yl)]carbonyl}-2,3,4,5-tetrahydro-2-methyl-3-oxo- 1H-2-

benzazepine-4-acetic acid
Using the proéedures of Example 25(b)-(c), except substituting the compound of

Example 37(a) for the compound of Example 25(a), gave the title compound. HPLC k'
3.23 (PRP-_I; 15% acetonitrile/water-0.1% TFA); 1H NMR (400 MHz, CD30D) §7.21-

25  7.30 (m, 3H), 5.37 (d, J=16.6 Hz, 1H), 4.58-4.74 (m, 1H), 4.07 (d, J=16.6 Hz, 1H), 3.84-
3.96 (m, 1H), 3.68-3.84 (m, 1H), 3.40 (br d, J=12.6 Hz, 2H), 3.17 (dd, J=17.7, 4.0 Hz,
1H), 2.69-3.17.(m, 6H), 3.01 (s, 3H), 2.47 (dd, J=17.0, 4.7 Hz, 1H), 1.10-2.10 (m, 10H);
MS(ES) m/e 428.2 [M+H], 214.6, 205.4; Anal. (C24H33N304-2 CF3CO2H-H20)

calcd: C, 49.93; H, 5.54; N, 6.24. found: C, 50.17; H, 5.32; N, 6.20.

30

35 Methyl (R,S)-7-carboiy-2,3,4,5-te,trahydro-4-methyl-3-oxo— 1H-14-
benzodiazepine-2-acetate (2.0 mmol) dissolved in DMF (30 mL) was treated with 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (2.2 mmol), 1-HOBT (285 mg,
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Using the prd2%dseenisilemasr). LoSEFAY | HNMR (190MHz CRIOP) Biky (. I=74 Ha,
3-am no-4s [ NZH‘)'7 12-7.24 (m, 4H),66 &g , J=9.0 Hz, 1H 5.59 (d, J=16.7Hz, 1H), 5.21 (dd, J=9.0,

3~ am no- 4- | N5(uE 165 SR o te M R T 3994“???%%%%91 filhsie6i n

Exanpl e 35(ny. ogaz/ammsa (ctdl, b-=168 5.1 Hapti);MS(ESS m/e 424.2 [M+H]*; Anal.

Exanpl e 44

(R S)-7- [[[4(?%%%%&%?% ﬂ%ﬁ?ﬁ? ATO% H 418 N, ﬁ?ﬂgrﬂg N

t et r ahydr o- 34dQ0N21Q.87.phenyl et hyl ] - 1H-2 benazepi ne- 4- aceti c aC| d 20

a) net hy% o (R S)-7-(benzyl oxycar bonyl)ami no- 2, 3, 4, 5-t et r ahydr o- 3- oxo- 2- ( 2-
phenyl et hyl ] - 1H 2- benzazepi ne- 4- acet at A m xture of nethyl
(R, S)-7-carboxy-2, 3, 4, 5-tetrahydr o- 3- o&éﬂg‘l@éﬁphenyl ethyl)-

1H 2- benzazepi ne- 4-acetate (2.67 mmol), trlethyl amne (0.42 ni, 5 87 mml)
and 25 diphe . .

was heat ed at—¥65F

to 80[err] C, tetdah 2

0.42 mmol ., stlrr | ' ‘ I i -
purifi oo y flash-¢ P%ﬁ’é%%“é‘ﬁﬂgf‘f‘%ﬁ%?@éﬁ ?‘?Z%? ? té@%%ﬁmso b)
met hyl thxenyl)ethanamme for 2-phenethylamme in the prooedure of Preparation 8(c) and

( E S) - | 7t LN| ]( bmmums sediba rwamhby hﬁc{ﬂﬂé%l chlotidé héxér@afaaéwl pa/&amg;?ogea-
phenyl et hy nzazepi né oun
Exanpl e 44 (i) ‘E‘M éﬁfémféﬂog 30 Gﬂ‘i FRhSHERg QPFth‘am‘“e in BBRDENOMERS fPrs: 1
THF: di et hyl f;mliummalm:dide iginvethdriod it thelpeocedore@f Pdeparation 8(g) and substituting
20 lithium hydroxide in aqueous THF for aqueous sodium hydroxide in methanol in the
procedure of Preparation 8(j), gave the title compound.

25

Methyl (R, S)-7-carboxy—4—(2-phenylethyl) -1,3,4,5- tetrahydro 3-oxo-2H-1 4-
benzodiazepine-2-acetate (2.0 mmol) dissolved in DMF (30 mL) was treated with
benzotriazol-1-yloxy-tris(dimethylamino)phosphonium hexafluorophosphate ( 2.2

30 mmol), 1-HOBT (285 mg, 2.1 mmol) and adjusted to pH 7 with triethylamine. The
mixture was treated with N-methyl-3-[N-(tert-butoxycarbonyl)piperidin-4-
yll}propanamine (2.4 mmol) , stirred at RT for 48 h, concentrated and the residue was
purified by flash chromatography.

Theproduct is dissolved in 50% TFA/methlene chloride at RT and stirred th. The

35 solution is concentrated by evaporation of the TFA and methylene chioride, redissolved
in methylene chloride and re-concentrated.



N1 UYULIULEIIL, allld CUIILGEIIU AU, 1110 T0OIUUC Wdd UlooViVEU Ul walll/ @CCLOIII[I'L[C \~ i),
- 65- cegledhorQ9(:-and acidified with TFA (0.21 mL, 2<7mmol). The solution was
(R S) - 7- net hybpehdfedant de fesidile v pfified ersed-phaaahsh @hfbato 7 (C-
A ° il ' b{ﬁg o% d éfgb 1%9((Cc§i,;

benzazepi ne-4- acet at e Usi n rocedure of Exa )
except subst S{igd sﬂé«l"ﬁ‘él - T cpRFepiration alld BPHEPHPBO‘H&&V@H&P ?cgﬁéc"&ﬂmound

of Exanpl e 18(S{ESpmfe S0TEM+H]e 508 (MHNd. d) nethyl
(R S)-7-[[[4- (N-benzyl oxycar bonyl ) (am noi m no- .
met hyl ) phenyl ] car bonyl ] et hyl am no] - 2, 3, 4, 5-t et rahydr o- 3- oxo- 2- ( 2- phenyl et h

yl']-1H 2- benzazepi ne- 4- acetate The conpound of Exanple
44 (b) isytreated with 4-[N 10
(benzyl oxycar bonyl ) (am noi m nonet hyl )]%%aﬁg%?"gaci d, BOP andtriethylamne in
5:4 di chl oronet hane: THF to give the title conpound. TR

i -2,3.4.5- rg-4- - -71-[[{3-(4-piperidnyl 1

mj -1H-1.4- iazepine-2-aceti

Using the procedure of Example 40, except substituting the compound of
15 Example 8(i) for methyl (R,S)-7-carboxy-4-(2-phenylethyl)-1,3,4,5-tetrahydro-3-oxo0-2H-
1,4-benzodiazepine-2-acetate, gave the title compound.

Ex 4
20
a) methyl (R,S)-8-carboxy-2,3,4,5-tetrahydro-4-isopropyl-3-oxo- 1H-1,4-benzodiazepine-
2-acetate
25 Using the procedure of Example 2(a) except substituting isopropylamine for

isopentylamine and substituting diisopropylethylamine in refluxing xylene for sodium
methoxide in methanol in the cyclization step gave the title compound.

b) methyl (R,S)-2,3,4,5-tetrahydro-4-isopropyl-3-oxo-8-[[[2-(4-
30  pyridyl)ethyljmethylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetate
Using the procedure of Example 2(b), except substituting the compound of
Example 42(a) for the compound of Example 2(b), gave the title compound.

¢) methyl (R,S)-2,3,4,5-tetrahydro-4-isopropyl-3-oxo-8-{[[2-(4-piperidinyl)

35 ethyljmethylamino]carbonyl}-1H-1,4-benzodiazepine-2-acetate - .
Using the procedure of Example 2(c), except substituting the compound of

Example 42(b) for the compound of Example 2(b), gave the title compound.
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e) met hyl Using the procedure of Example 2(d), except substituting the compound of
(R S)-7-1[§4- Ezain wam(émi thelchbRipetid dCRaBPR/I(E), @ﬁwﬂa]m%le%oﬁ\p&*ﬂdetranydro 3-
0X0- 2- ( 2- phenyl et ] -1H 2-benzazepi ne- 4- acet at € Usi ng t he
procedure of Exarrpl e 19(c)-(d), except substituti ng t he conpound of

Exanpl e 44 (c) for the conpound of ExamBkampledd) gave the title corrpound
Exanpl e 45 20 Preparation of
. (R9S-2,3,4,5- tetrahydro 3 oxo 4 rrethyl 8- [[[2 [(2 am no)pyrld 4-
yIIethyIIrreth ratiphed _ gtrhydrb-$€2yphahiyletl 3-SalfE-(4c aci d
Methyl (Rg) - afhoRillS *ﬁam -
benzodi azepin -4 a ) was, treated
with benzotruélzsmgt!zeyrqsﬁmlof wnﬂe@ﬁwxamtrsblyw rramino-4-[N-(t-
hexaf | uor 0phosiHRY earborBiRNAR-HeRY bihy BarteBihegfBersdate Tod- it emind-S.(51 o0

t H 7 th 1 t
20[2 (amWIno)p {ll gy b?‘}%\@(%gw W@PH‘&@M‘; Xt eff!‘ 3\?’1‘6@”6 FHP&d at

RT for 48 h, compewmid.ated and the residue was purified by flash

chr omat og{ phy. A portion of the conpound (0.25 nmol) was
di ssol ved i n nethanol (9 nL), and 30 1.0 N sodi um hydroxide (0.81 n_L, 0.81
mol ) was added. The solution was stirrBsample4d RT overni ght, and
concentrated. The residue was dissolved in water/acetonitrile (3 niL),
cooled to O[err]C, and aC|d|f|ed vmthTFA 02 o]
was concgc 1.' .,1,5;.,.\1 b ~ A= TN ‘:!‘ t ST s ) A e h
chr omat ogr aphyetfa6 evetd A A ic aci

20
a) methyl (R,S)-7-(benzyloxycarbonyl)amino-2,3,4,5-tetrahydro-3-0x0-2-(2- .
‘phenylethyl}-1H-2-benzazepine-4-acetate
A mixture of methyl (R,S)-7-carboxy-2,3,4,5-tetrahydro-3-0x0-2-(2-phenylethyl)-
1H-2-benzazepine-4-acetate (2.67 mmol), tricthylamine (0.42 mL, 5-87 mmol) and
25  diphenyl phosphorylazide (0.62 mL, 2.80 mmol) in toluene (20 mL) was heated at 105°C
for 0.5 h. After the temperature was lowered to 80°C, the mixture was treated with benzyl
alcohol (0.60 mL, 0.42 mmol), stirred for 14 h and concentrated. The residue was
purified by flash chromatography to give the title compound.

30  b) methyl (R,S)-7-[N-(benzyloxycarbonyl)methylamino]-2,3,4,5-tetrahydro-3-0xo0-2-(2-
phenylethyl]-1H-2-benzazepine-4-acetate
The compound of Example 169(a) was treated with sodium hydride and
iodomethane in 4:1 THF:dimethylformamide to give the title compound.

This Sheet Has Been Rep laced
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35 Example 169(b) for the compound of Example 19(b}-gave the title compoungd. -
Exanpl e 46 Parent eral Dosage Unit Conposition A

preparation |ch of, the co und .0f Exanple 1 as a sterile
s dry powde ’aggpﬁ Jég([%gNI%nmeC%ngﬁ aNQIMINGs 5 rmound i s di ssol ved
in 15 nL of memyl)pheayl]tarbdny]/}mahylaiﬁlilm]5203,4|,6+tetmhyﬂrd—fi-bk&ﬂE(d-phadyﬂleth?l]erﬂ-IZe

conditions i - dose anpoul e and | yophilized. The
powder is re%ﬁ%&ﬁ%ed%y addltlon of 20 mL of 5% dextrose in water

(D5W for i ntraveriescompound of Exsmpled6d(b)jisieateshwitrddNedosage is
thereby dgf ercsewa Warbbﬁym Mﬂ&ﬁpﬁenmnﬁﬁmﬂmeﬁylaﬂ ¥ she nede

by 10 addi ti on o met'er vol une, of dosage unit to “anot her “vol une
of D5W for 'rglgggqogw ane THFto give the title compound.

e) meihyl (R,S)-7-[[[4-(aminoimiomethyl)phenyl]carbonyl}-amino}-2,3,4,5-tetranydro-3-
0x0-2-(2-phenylethyl]- 1H-2-benzazepine-4-acetate '

15 Using the procedure of Example 19(c)-(d), except substituting the compound of
Example 169(c) for the compound of Example 19(b) gave the title compound.

20

I i -1H-1.4-benzodiazepine-2-

Methyl (R,S)-8-carboxy-4-methyl-1,3,4,5-tetrahydro-3-oxo-2H-1,4-
benzodiazepine-2-acetate (2.0 mmol) dissolved in DMF (30 mL) was treated with
benzotriazol-1-yloxy-tris(dimethylamino)phosphonium hexafluorophosphate ( 2.2

25 mmol), I-HOBT (285 mg, 2.1 mmol) and adjusted to pH 7 with triethylamine. The
mixture was treated with 2-[2-(amino)pyrid-4-yl}-N-(methyl)-ethanamine (2.4 mmol),
stirred at RT for 48 h, concentrated and the residue was purified by flash
chromatography. :

A portion of the compound (0.25 mmol) was dissolved in methanol (9 mL), and

30 1.0 N sodium hydroxide (0.81 mL, 0.81 mmol) was added. The solution was stirred at
RT overnight, and concentrated. The residue was dissolved in water/acetonitrile (3 mL),
cooled to 0°C, and acidified with TFA (0.21 mL, 2.7 mmol). The solution was
concentrated and the residue was purified by reversed-phase flash chromatography (C-18
silica gel, AN/W-TFA).

35
This Sheet Has Been Replaced
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or a netered dose ﬁwps@ngaavgacl} %on%st%%?g REE‘R&#F&’&“?%W %xaglﬁ%lﬁé aﬁ@ s[teﬁge

drug, as isn adry powdedis pteparedrasifaljows 20 mg afrtheocampaisidosidissolvediarl 5 mL of

i nj ection-inf t .
Exanpl ¢ 46 1 dﬁh&ﬂv&@ qﬁsgolunonbs ﬁltcr%gounder sterile conditions into a 25 mL multi-dose-

oral admi ni stmqu&ﬁmdéywmmdemomdﬁmgﬁcamm&d |byﬁgd199n 952@fnlmfe?
conmpound of Edatfaéeqnlva\fert(bsw) faamfavéxﬂﬁk eﬁﬁumds&lmnﬁéudmmdsagékear ate.

-crggsul e. des {))r'] getgr?n%eec{ by ﬁlesucx_{ece:t?c?nevolume §ubsequent Hﬁuu 3 harg x%%g i)

Oral Dosage urddiuuﬁmﬁ'mmtéred wolume of this dosage Anit abimnhefruohmead)f DEWT fior &itjéectionpn

cal 0 o sul £ @ AROH AR B Bac R Techinitn toP b e tiiPatha

a 10% gel at i nbasids mtbaarfor %énmmfus;eramtb@ injeetioncinfesiansyser. ed, ni xed wit h 10

ngy starch, 5 ng talc and 3 ng stearic acid; and corrpressed into a

t abl et . The foregoing is ill ustggtive of the making and using
of this invention. This 3 0 i nvent i onre r, isnot limted to the
preci se ambodi nents descri bed herein, but enconpasses al |

nodi ficati onsQ&' thi n &ﬂg ECOBE .Rf' the clains which foll ow

A capsule for oral administration is prepared by mixing and milling 50 mg of the
compound of Example 1 with 75 mg of lactose and 5 mg of magnesium stearate. The
resulting powder is screened and filled into a hard gelatin capsule.

20

Example 47

Onal D Unit C -
A tablet for oral administration is prepared by mixing and granulating 20 mg of
25  sucrose, 150 mg of calcium sulfate dihydrate and 50 mg of the compound of Example 1
with a 10% gelatin solution. The wet granules are screened, dried, mixed with 10 mg
starch, 5 mé talc and 3 mg stearic acid; and compressed into a tablet.

~ The foregoing is illustrative of the making and using of this invention. This
30 invention, however, is not limited to the precise embodiments described herein, but
encompasses all modifications within the scope of the claims which follow.
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-67 - (Mfz ?'é cetphygdeo-foethyl-3-oxo-§- Hm‘“’%?%‘&?’&ﬁwu:hosen fromthe

group: 5 methylammo]carbonyl] 1H-1,4-benzodiazepine-2-acetic acid;

g e e e L b v L

(R S)-2, 3, 4, satb@nv H i.é-bc;nngq:@nwfl-@ce@gecgr [[[2-(4-piperidinyl)ethyl]meth

(K578 1 G e elnoifianedypammaiopuapatajaam it g, ,

S o L s A SR 2.5,

acid; 1010 (R,S)-8-[[(1, 2 3 /4-tetrahydro-7- 1soqumolmyl]ammo]carbonyl]-2 34 5-tetrahydro-3 -0X0-

(592 (1 (2 oubal S YA ded SRAIRL adgpagirol carBony | 28, 4 tetra

(RS)-7-[[( 1R,S)-7-{[(1,2,3,4-tetrahydro-7-isoquinolinyljamino]carbonyl]-2,3,4,5-tetrahydro-3-oxo-

, 2,3, 4-tet ram@[ﬁfeﬁyieﬁ&ﬁ_“ﬁ-ﬂ‘?!d-ﬁléﬂzb&iw&ﬁﬁwﬁ%h; 2,3,4,5-tetrahydr o- 3- oxo-
(R,S)-2,3,4,5-tetrahydro-3-ox0-2-(2-phenylethyl)-7-[[[2-(1-piperazinyl)ethyl]

15  methylamino]-carbonyl}-1H-2-benzazepine-4-acetic acid; ‘
(R,S)-2-butyl-2,3,4,5-tetrahydro-3-oxo-7-[{[[2-(piperidin-4-y])-
ethyljmethylamino]carbonyl]- 1H-2-benzazepine—4-acétic acid;
2-benzyl-2,3,4,5-tetrahydro-3-oxo0-7-[[[2-(piperidin-4-yl)-ethylJmethylamino]carbonyl]-
I'H-2-benzazepine-4-acetate; '

20  2,3,4,5-tetrahydro-3-ox0-2-(S-phenylpentyl)-7-[[[2-(piperidin-4-yl)-ethylJmethylamino]
carbonyl]-1H-2-benzazepine-4-acetate;
(R,S)-7-([{4-(aminoiminomethyl)phenyl]methyl-amino]carbonyl]-2,3,4,5-tetrahydro-2-
isopropyl-3-o0xo-1H-2-benzazepine-4-acetic acid; -
R,S)-2,3,4,5-tetrahydro-2-isopropyl-3-oxo-7-[[[2-(4-piperidinyl)ethyl]methylamino]

25  carbonyl]-1H-2-benzazepine-4-acetic acid;

R,S)-2,34 5-ten'ahydro-2-1sopenty1-3-oxo-7 (f[2- (4-plpendmyl)emyl]methylammo]
carbonyl]- 1H-2-benzazepme-4~acet1c acid;

(R,S)-2-(3,3-dimethylbutyl)-2,3,4 5-tetrahydro-3—oxo—7—[[[2-(4—piperidinyl)ethyl]"
methylamino]carbonyl]- 1H-2-benzazepine-4-acetic acid;

30 (R,S)-2-cyclohexyl-2,3,4,5-tetrahydro-3-oxo-7-[[[2-(4-piperidinylethyl]
methylamino]carbonyl]-1H-2-benzazepine-4-acetic acid ;
(R,S)-2-[2-(4-fluorophenyl)ethyl]-2,3,4,5-tetrahydro-3-oxo-7-[[[2-(4-piperidinyl)ethyl]
methylamino]-carbonyl}-1H-2-benzazepine-4-acetic acid;
(R,S)-7-[[[4-(aminoiminomethyl)phenyl]-carbonyl]amino]-2,3,4,5-tetrahydro-3-ox0-2-(2-

35  phenylethyl]-1H-2-benzazepine-4-acetic acid;
(R,S)-2-[2-(cyclohexyl)ethyl]-2,3,4,5-tetrahydro-3-oxo-7-[[[2-(4-piperidinyl)ethyl]
carbonyljamino}-1H-2-benzazepine-4-acetic acid;



4- ( 2- phenyl et'ﬂ?ﬁhylamoicalfb%'%]zl%l az geanglaéepé%ee% agéué:calc
(R, S) - 2, 3,54, 53)€{3.4byetrabydroek-oethyl-3- qme%[[[k(‘hm?ﬁmnylm@yld 1- pi per azi nyl ) et hy
1 15, et hyﬂngmgﬁgk@@irt?&garj Lﬂﬁ'igexﬁﬁﬁﬁ??)fﬁé Dedhicaefh| ¢ ac d

R S) - 2- but
(et hyl) ] met ﬁyl R $>o? -HiH Pw@wwwﬁﬁmﬂ%&m @%ﬁr@ 45l ietrahydro-2-

]2 begzyl |]2 3. B 1yémy1]-g &OQHZhﬁiakgplﬁMém@adid4 yl)-ethyl] methyl am no
car bony

2,3, 4, 5-tetra%§l)r‘%%'§i benz"?%'gpln {Azp@?c??'t% )'[%Olﬂé"((‘iﬂ%%‘rq“é!}]ﬂf"&y%) ethyl]m

et hyl am na) methylamdjma;HohyIlH{BJ,bd:enaxmzepmea—mac atid; )
R S)-7- 4- 2,3,4,5-tet

varor 2 LU GESLER R AR BB KR s A BIERIBRRI .
R'S)-2,3,4,5- memybmwtonyébﬂﬂdpﬁybem@mpmﬂJpgetr(czacm per i di nyl ) et hyl ] met hy

I(ng)nO]Z 12%54 5- tgzt’ir)g'ﬁilg et d%)hfien I”- 3- 0X 21E4- lpélﬁmgﬁl ggpl 1d| nyl ) et hyl ] nmeth

yl am no] metayla quqxl}zf)@ n&z ?‘ﬁ%ﬁpﬂ‘ ‘?"(938

(R S)-2-(:3 3- @Dﬂﬁ,ﬂsitémhgﬂﬂvQ(ﬁpﬂeﬁbﬂmyﬁbxqu{ﬂ-(mp&tdﬁﬂw} pi peri dinyl)

hyl | d; 30
(RS- - oycl oHEEDTABRDIGR Sﬂf?@ﬁyép#%&%%i%@%-ﬁ?éﬁ%ﬁpﬁ%ﬁl di nyl ) et hy!

met hyl am nol c@, &bhﬁﬂ]&mmmdneﬁmne%mnmﬂ%dﬂat[(kammodpyn -4-

(R S)-2-2- (4g Au&wr&mﬁ&}sh%j&hidn@%brﬁﬁ n%ﬁé&@iﬂérﬁa@eu@é&ﬂ [[[2-(4-piperi
di nyl ) et hyl -

(R5) 7 [T - @Sk Tl amimamigoresh mepyuimynxp&%ﬁé%”zﬁ 3 4SRRI o- 3
- 0X0- 2- (Zzo 3S0x0-2-PRpRenyRANW]-1H-21bénzaRepihear atibacid; acetic acid;

and pharmaceutically acceptable salts thereof.

2. A compound chosen from the group of:
(R,S)-7-[(4,4-bipiperidin-1-yl)carbonyl]-4-[2-(cyclohexyDethyl]-2 .3,4,5- tetrahydro-3-
25  oxo0-1H-1,4-benzodiazepine-2-acetic acid;
(R,S)-7-[[4-(2-aminoethyl)piperidin-1-yljcarbonyl}-2,3,4,5-tetrahydro-3-ox0-4-(2-
phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; '
(R,S)-7-[(4,4"-bipiperidin-1-yl)carbonyl]-2,3,4,5-tetrahydro-4-methyl-3-oxo- 1H-1,4-
benzodiazepine-2-acetic acid;
30 (R,S)-8-[(4,4-bipiperidin-1-yl)carbonyl]-2,3,4 5-tetrahydro-S-oxo-Z-(2-phenylethyl)—lH-
2-benzazepine-4-acetic acid;
(+)-7-{(4,4"-bipiperidin-1 -yl)carbonyl]-2,3,4,5-tetrahydro-3-oxo-4—(phenylethyl)- 1H-1,4-
benzodiazepine-2-acetic acid;
(-)-7-[(4,4"-bipiperidin-1-yl)carbonyl]-2,3 ,4,5-tetrahydro-3-oxo0-4-(phenylethyl)- 1 H-1,4-
35  benzodiazepine-2-acetic acid;
(R,S)-7-[[(4,4'-bipiperidin-1-yl)]carbonyl]}- 2 3,4,5- tetrahydro-4—1sopropy1—3-oxo-lH-l 4-

benzodiazepine-2-acetic acid;
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(R S)-2-[2- (BVFPB%P&’P")%?%%H"]“&% 4, 5-t et r ahydr o- 3- 0x0- 7- [ [ [ 2- ( 4- pi peri di ny
|)ethyl] s  Sodiumr(BeS)yl- [(4r4|-btp]lpeﬁdlm-lbé)c;zlzhmxi]-aé-%mb'droabmdmyl% oxo—lH—
REPL ACENVENT

(R)-2,3,4,5- §H5§§ﬁ°démpﬁ‘e'2' - 0x0- [‘jhgg (4- pi peri dinyl) et hy Lx

et byl ani no] GaSherlHH: mppmmb@m@nrmar S e hsEo-SamaihyL Box0-1h-2-

(S)-2, 3,4, 5-p&t MWa&u%biaYhné oxo-8-[[[2-(4- p| peri di nyl et hyl ]

ey FFLﬁ?Smé AR GG PPIRg A RRoaR bR 35050-481 o o

ydro-2- 10 1,4ftengctlidzepinesd-aeetibutids: 3- oxo- 1H— 2-benzazep| ne-4-acetic acid,

0 AR e ) L LR e

3. A compound according to formula (III)i
. a8
NN
L o
. X NH CO.R
NH 0 .
(an
15  wherein

R is H, Cy.galkyl, benzyl or a carboxy protecting group.

R3 is C;.galkyl, C3.galkenyl, Ar-Co galkyl, C3.7cycloa1kleo.5alkyl or Het-

Co-alkyl.; and

X is H, Cy_4alkyl, C;_4alkoxy, C1_4alkyltluo, trifluoroalkyl, N(R")2, CO2R’,
20 " CON(R)2, OH,F,ClBror];

and pharmaceutically acceptable salts thereof,

pmwded that if X is H, R3 is not phenylethyl or cyclohexylethyl

4. " Xcompound of formula m:

@QW T,

HN
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wherein
R is H, C1.¢alkyl, benzyl or a carboxy protecting group;
R3 is C;.galkyl, C3-galkenyl, Ar-Co.galkyl, C3.7cycloalkylCo.galkyl or Het-
Co-6alkyl.; and



and pharmaceutically acceptable salts thereof,
(R'S)- 2345tetrFﬂM 4p|per|d|nyl]propyl]
nmet hyl am no] car bonyl | dﬁﬂm?@%lgﬁﬁlgggp&%{éh% i(;et ic acid
(R S)-2,354,5-tetrahydro-4-isopropyl - 3-oxo-8-[[[ 2- (4- pi per|d| nyl ) et hyl ]
met hyl ani no] @ar borny tompdtntl. aécdraingas cRis Bicrd-whereiaiR 3 isdd, eth#For isopropyl.
(S)-2,3,4,5-tetrahydro-4-(2-phenyl et hyl) - 3-oxo-8-[[[2-(4-pi peridinyl)ethyl]
met hyI am no] carbonyl]-1H 1, 4- benzodi azepi ne- 2-acetic acid; and
(R S)-2,3,4, ®tet rhhmdpmnﬂ-ao&mdﬂ:grtebhyhB&vt[l{:l[is-[(Z am no) pyri d- 4-

| ] et hyl | net hyl id, 20
)a/m]deph)altr ]rrarrge %r‘%’?’al accggay%%‘éﬂ{tg ts %}ﬁﬁgﬂ (&Wﬂ&ﬁ)@ﬁﬁ] ¢ 2CICOFYD.0und
chosen fA8m tmath p@gp]@p‘bonyl] lH'l(@QFOW{ﬁPmﬂdZ‘B?%%M’(Wn-

1-yl)carbo nyl(k)-éa[«ﬁs-(&mﬁy&ksﬁmbw-b;dxb R B-H-piptRdibghutyg- 3- 25

oxo-1H- 1, 4- benz

(R S)-7-[[4- @WI %Wﬂ;a)@? ld’i“?F“f°€iPF@H1°b%ﬁfﬁt]°a§1d3 4, 5- t et r ahydr o- 3- 0xo0

-4-(2- op laphyinedchyticall§ keckpthblecsalit aibrecfe pi ne- 2- aceti ¢ aci d;
(R S)-7-[(4, 4" -Dbipiperidin-1-yl)carbonyl]-2,3,4,5-tet rahydro-_4- met hyl - 3- oxo
-1H1, 4- benzodi azepi ne-2-acetic acid; 3 0 -

(R S)-8-[B4, 4. - bi ph pesnpaiind-according to claim 4 which is:
1-yl ) carbony Idz 53 73[(4 45b ggiegaﬁmsreca}bm -2.3(425- %ﬁyéx%mm&nylla&oxo- 1H-1,4-
2- benzazepi ne[\)e
nzo 1azepme—2-acetate or
(S)-7-[(4,4"-bipiperidin-1-yl)carbonyl]-2,3,4,5-tetrahydro-4-methyl-3-oxo-1H-1,4-
benzodiazepine-2-acetic acid
20  or a pharmaceutically acceptable salt thereof

8. A pharmaceutical composition comprising a compound according to any one of
claims 1-7 and a pharmaceutically acceptable carrier.

25 9. A method for inhibiting platelet aggregation which comprises administering a
compound according to any one of claims 1-7 to a mammal in need thereof.

10. A method for treating myocardial infarction, thrombosis, embolism, stroke and
infarct-related disorders, or restenosis following angioplasty, which comprises

30 administering a compound according to any one of claims 1-7 to 2 mammal in need
thereof.

11. A method for inhibiting reocclusion of an artery or vein following thrombolytic
therapy comprising administering a compound a'ccording to any one of claims 1-7 and a
35 thrombolytic agent. T e e —
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(+)-7-[(4, 4-bjpip seogawngl nﬂf&ﬁbkn{gt&aﬁy%g&ﬁf&lﬁﬁé@@xﬁlﬁ&(ﬁaﬁ:fé&&%’% et

hyl)-1H 1, 4- enzodl aze ace

(-)-7-[ (454 -Dmgdisepentifer regtingynyossrdiahinfarciion, @Q@%&h?@ﬁ’@hgnomﬁ(‘%henyl e
thyl)-1H1, 4- m&'ﬁct—mlakbﬂmﬂeﬁ%Pké&%n%s@ﬁﬁldvﬁn@ﬁngioplasty

(RS)- 7[[(4 - bi pi peri di n-

1-yl)]carbonyl]-2, 3, 4, 5-tetrahydro-4-i sopropyl - 3-oxo- 1H1, 4-

benzodi azepi nbt. 2- ak ptocessfot ;i:epanngacompound according to claims 1-7, which compnses

16§I ) car bonyl r]‘é%mé stépﬁe'} ‘gﬁbﬁﬁl Bt hyl - 3- oxo- 1H-1, 4-

benzodi aZdpi ne- 2-aceti c aci d; (S)-7-[(4, 4- bi pi peridin-
1-yl)carbonyl]-2,3,4,5- tetrahydro 4- rrethyl 3N9ﬁ‘b-1l-|-1,4-

benzodi azepi ne-2-acetic acid; 5 3 _
- ;tos-tetrahydro- 4- et hyl - 3- oxo
X A COR '

(R S)-7-[(4, 4" -Dbi pi peridin- 1y|)caF
-1 H 1 , 4-benzodi azepl ne- 2-a

av)
wherein
Alis NH or CHy;
15 R is H, C1.galkyl, benzyl or a carboxy protecting group.

R3 is C;.¢alkyl, C3.galkenyl, Ar-C;.4alkyl or Het-Cj_4alkyl; and
XisH, C1_4a]kyl C1_4a]koxy, C1,4a]kylth10, tnﬂuoroalkyl, N (R')z, COZR'
CON(R)2, OH, F,Cl, BrorI;
RS'is is 4-amidino-Ar-N(CH3)CO, 4-amidino-Ar-CONH, [[2-(4-
20 piperidinyl)ethyl](N—methyl)amino]carbonyl, (4,4'-bipiperidin- 1-yl)carbonyl, [4-(2-
-amirioemyl)pipe:idin-l-yl]carbonyl, [[[3-(4-piperidinyl]propyl] methylamino]carbonyl,
1-[4~(4-pyridyl)piperazinyljcarbonyi, [[2—[(2-amino)pyrid—4—yl]ethyl]methylamino]-
carbonyl, [[2-(4-piperidinyl)ethyl] carbonyi]amino, [[2-(4-piperidinyl)ethyl]
carboiﬂ]amino, {[2-(1-piperazinyl)ethyl] methylamino]-carbonyl, or {[(1,2,3,4-
25 tetraﬂfdroﬂ-isoquinolinyl]amino]carbonyl; wherein any basic nitrogen is protected;
with a reagent, in any order,
(i) to remove an amino protecting group from Rﬁ: and, if necessary,
(ii) to remove a carboxy protecting group from CO9R; and
(iii) form a pharmaceutically acceptable salt thereof.
30
15. A process for preparing a pharmaceutical composition comprising admixing a
compound according to any one of claims 1-7 with a pharmaceutically acceptable carrier.

This Sheet Has B

/mm//tmmmm'iﬂ“"



(RS)-8-[[(4,4"-Dhi p| peridin-1- yI)]carbon-y-If'@ 3,4, 5- tetrahydro 2- met hyl - 3- ox
0- 1H 2- benzazepi ne-4-aceti c aci d and
(RS-2,3,4,5 tetrahydro-7-[1-[4-(4-pyr |pera2|nyl]carbonyl] 4- et hyl -

3-oxo-1H 10 1,4 benzodi az n
phar maceut i cal | ynégcept abl e sgg%gg%‘ﬁ%?f rfng&eg A tagon Qg

accordi ng to for ¢RI FPRpoun within form a () are mh1b1tors of platelet agg)reganon

[err] 15 wherein Ris H {err]alkyl, benzyl or a
car boxy protecting group. Rlerr] igsH Cerr]alkyl,
Clerr]alkenyl, Ar-Clerr]alkyl, Cfert Kyl CJerr]al kyl" or Het-
Cerr]al kyl; and X es_H erryalkyl, Clerr]al koxy,

C[err]alkylthlo trifluoroal kyl, / H, F, d, Br or
and phar maceut i cal {y”acaépiqblLegspal ts t hereof,
prow ded that if Xis H Rerr] is not ph(el)nyl ethyl” or cycl ohexyl et hyl .

wherein

Alis NH or CHy;

R is H, C1.galkyl, benzyl or a carboxy protecting group;

R3 is Cj.galkyl, Ar-Cg.galkyl, C3.7cycloalkylCo.galkyl, or Het-Co.galkyl;

R6 is 4-amidino-Ar-N(CH3)CO, [[2-(4-piperidinyl)ethyl](N-
"methyl)ammo]carbonyl (4,4"-bipiperidin-1-yl)carbonyl, [4-(2-aminoethyl)piperidin-1-
yl]carbonyl, [[[3-(4-piperidinyl]propyl] methylamino]carbonyl, 1-[4-(4-
pyridyl)piperazinyl]carbonyl, [[2-[(2-amino)pyrid-4-yl]ethyl]methylamino]carbonyl, {[2-
(4-piperidinyl)ethyl] carbonyl]amino, [[2-(4-piperidinyl)ethyl] carbonyl]amino, [[2-(1-
piperazinyl)ethyl] methylamino]-carbonyl, or [[(1,2,3,4-tetrahydro-7-
isoquinolinylJamino]carbonyl; and

. X is H, Cq_4alkyl, Cy_salkoxy, Cy_4alkthio, tnﬂuoroa]kyl NR)2, CO2R/,

CON(R‘)z OH,F,Cl, BrorL




4. A spepesmndiafpkornula (11): | ) [err]

wherei n Ris H, C[err]alkyl benzyl or a carboxy protecting
group; Rlerr] is, Cerr]alkyl, Cerr]al kenyl, Ar-Clerr]alkyl,
gégigkgnékgalﬁlggggg g%kglpﬁgrdjggutlcal compound aéaﬁrdzLa|§X|CIafguk fory.

inhibiting platelet aggregation.

10. The use of a pharmaceutical compound according to Claim 1 for the
treatment of myocardial infarction, thrombosis, embolism, stroke and

infarct-related disorders, or restenosis following angioplasty:
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proteins via antagonism of a putative RGD binding site. .
X is H (err]al ky, r vt b roal kyl ,
OH, F, d, Br or éom;gtﬁxdﬁ L?Hf?ﬁ‘gemﬁa“f{rn%%@ﬂ?l’ca cb)’a‘?:)i(::déﬂé)th g@] e salts
t her eof , provi ded t hat |f Xis H Rerr] is not phenylethyl.
5. A corrpound according to claim3 or 4 wherdin Rlerr] is H net hyI or
| sopropyl . 6. A conpound ac t0 claim3 which is:
(R S)-2,3,4,5-tetrahydro-4-net hyl Rg—b X0-B-[[ [ £ZC- pi peri di nyl) et hyl ]
met hyl am no] car bonyl ] - 1H 1, 4- benzodi g-4-acetic acid; or
(S)-2, 3, 4, 5-t et rahydr o- 4- met hyl 3- 0x%6- 8- [ [ 2- 6Q28r i di nyl) et hyl]
met hyl am no] car bonyl ] - 1H 1, 4- benzodi azepi na)z acet I c acid; or a
phar maceutical ly acceptable salt thereof. A corrpound according to
cl ai m 4 whi chwlegein
(R S)-7-[(4,4" -bi pAPRNHELPC %iyl)carbonyl] 2,3,4,5-tetrahydro- 4- net hyl - 3- oxo
-1H- 1, 4- benzodi azepl ne- acet at e; or
(S)-7-[(4, 4" -bi pi &M%QLM)EWMBW garboxy prowcting gronp-qPreferablg RisiH-3- oxo- 1
H1,4-  benzodi 0eBH)@ 2aleRCLealicngl, Ar-O.salkyl @3 fychialkiylCy faliodardidtabl e
salt thereof Co.galkyl. In particular, R3 may be hydrogen, methyl, isopropyl, n-butyl, isopentyl, 2,2-
dimethylbutyl, benzyl, phenylethyl phenylpentyl, 2-thienylethyl, or cyclohexylethyl.

RS is 4-amidino-Ar-N(CH3)CO, 4-amidino-Ar-CONH, [[2-(4-piperidinyl)ethyl)-
methylamino]carbonyl, (4,4"-bipiperidin- 1-yl)carbonyl, {4-(2-aminoethyl)piperidin-1-
yl]carbonyl, [[[3-(4-piperidinyl]propyl] methylamino]carbonyl, {-[4-(4-
pyridyl)piperazinyljcarbonyl, {{2-[(2-amino)pyrid-4-yl]ethylmethylaminojcarbonyl, [[2-
(4-piperidinyl)ethyl]carbonyl] amino, [[2-(4-piperidinyl)ethyl] carbonyl]amino, [[2-(1-
piperazinyl)ethyl] methylamino]carbonyl, {[4-(aminoiminomethyl)phenyl]carbonyl]-
amino, or [{(1,2,3 ,4-tetrahydro-7-isoquinolinyl}amino]carbonyl.

RS is also (4,4'-bipiperidin-1 -yl)carbonyl, [[4-(aminoiminomethyl)phenyl]
methylamino]carbonyl, [4-(2-aminoethyl)piperidin-1-yl]carbonyl, [[[3-4-
piperidinyl]propylJmethylamino]carbonyl, 1-[4-(4-pyridyl)piperazinyl]carbonyl, or [[(1,2,3,4-
tetrahydro-7-isoquinolinylJamino]carbonyl.

Xis H, Cy4alkyl, Cl _4alkoxy, C)4alkthio, trifluoroalkyl, N(R)2, CO2R',
CON(R"),, OH, F, Cl, BrorI. Preferably X is H. .

Also included in this invention are pharmaceutically acceptable addition salts,
complexes or prodrugs of the compounds of this invention. Prodrugs are considered to be
any covalently bonded carriers which release the active parent drug according to formula.
D) in vivo.

In one subgenus, Al is NH and forms a 1,4 benzodiazepine which is preferably
subsituted in the 8 position, and R6 is [[2-[(2-amino)pyrid-4-
yl]ethyllmethylamino]carbonyl, [[2-(4-piperidinyl)ethyl] methylamino]carbonyl, or [(4-
(aminoiminomethyl)-3-fluorophenyljmethylamino]carbonyl. Preferably, RS is [[2-(4-
piperidinyl)ethyl} methylamino]carbonyl.



. 5 (RyO)-7-11(1,4,5,4-letrahydro- /-1soquinoiinyi jaminojcaroonyij-2,5,4,5-tetrahydro-3-o0xo-
8. A phar rrade(ﬂt;jheayle(hgr)}i(bb'ﬂMimnzadimpummgpeacacuﬂpound' accordi ng to any
one of cl ai 7 I LER - :
The use of a pﬁgrs i}g Ut | c qﬁﬁ'ﬁ‘%} r%B %gﬁ?ﬂ-ﬁ@mr&f@%\kﬁ?-ﬁxwm-l%-
manuf act ure of bwmdwqan@atacamacldmu biting platel et aggregation. The
use of a phar Wa@s?ttz':;:% LEEAHY @x‘é@oﬁ&?%éﬁh@ﬂylétﬁ?ﬁjﬂ[m -81- p@e&a&ym@mgilact ure of

a nedi cament for e tre farc t hr onbo

embol i sm 1% ro%@ﬁﬂ“@ﬁ?%‘@?“ﬁﬂ%ﬂ%%m&é"‘%‘:e“&ac’tdest enosi s follow ng
angi opl asty. = _@.S)-2-Bltfl-2, a8 efaleydrBOKCA(S-Giyeridisasgipund  accor ding to

Sr ?lap}ylolrnvfaihﬁ C#éé #ﬁ#ﬁﬂ@?ﬁpﬁm f &QQA écll g reoccul sion of an
2-benzyl-2 3,4,5-tetrahydro-3-oxo-7-[[[2- (p1pendm-4—yl)-ethyl]methylammo]carbonyl]-
1H-2-benzazepine-4-acetate;

15 2,3,4,5-tetrahydro-3-oxo-2-(5-phenylpentyl)-?-[[[2-(piperidin-4-yl§ethyl]methylamino]
carbonyl]-1H-2-benzazepine-4-acetate; '
(R,S)-7-[[[4-(aminoiminomethyl)phenyl]methylamino]carbonyl]-2,3,4,5-tetrahydro-2-
isopropyl-3-oxo-1H-2-benzazepine-4-acetic acid;
R,S)-2,3,4,5-tetrahydro-2-isopropyl-3-oxo-7-[[[2- (4-pxpend1nyl)ethyl]methylammo]

20  carbonyl]-1H-2-benzazepine-4-acetic acid;
(R,S)-2,3,4,5-tetrahydro-2-isopentyl-3-oxo-7-[{[2- (4-p1pendmyl)ethyl]methylammo]
carbonyl]-1H-2-benzazepine-4-acetic acid;
(R,S)-2-(3,3-dimethylbutyl)-2,3,4,5-tetrahydro-3-0xo-7- [[[2-(4~p1pendmyl)ethyl]
methylamino]carbonyl}-1H-2-benzazepine-4-acetic acid;

25  (R,S)-2-cyclohexyl-2,3,4,5-tetrahydro-3-oxo-7-[[[2-(4-piperidinyl)ethyl]
methylamino]carbonyl]-1H-2-benzazepine-4-acetic acid ;
(R,S)-2-[2-(4-fluorophenyl)ethyl])-2,3,4,5- tetrahydro-3—oxo—7 [[[2-(4-p1pend1nyl)ethyl]
methylamino]carbonyl]-1H-2-benzazepine-4-acetic acid;

- (R,S)-7-[[[4-(aminoiminomethyl)phenyl]carbonyl}amino]-2,3,4,5-tetrahydro-3-0x0-2-(2-

30  phenylethyl]-1H-2-benzazepine-4-acetic acid;
(R,S)-2-[2-(cyclohexyl)ethyl]-2,3,4,5-tetrahydro-3-oxo-7-[[[2-(4-piperidinyDethyl]
carbonyl]amino]- 1 H-2-benzazepine-4-acetic acid;
(R,S)-8-[(4,4"-bipiperidin-1-yl)carbonyl]-2,3,4,5-tetrahydro-3-0xo-2-(2-phenylethyl)- 1 H-
2-benzazepine-4-acetic acid;

35S
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71 12. SA p(kaS)?ﬁdE(éW—bmhperldebwﬁttad)mprZﬂ Ad- tatrallmn@*éﬂsbprap,sdcﬁmkm&mm-any
one of C ai My, 0y 3¢ {Haceut i cal | y acceptabl e carrier for
i nhibiting plat e? A phar maceuti cal conpou

conprising a &nb gmmxdmh l)safb@mg}] 3deh Hietahydresd-methyl-3- %1%14-
phar rraceutlcaﬂ,én‘,goﬁ hlageticacid;er for the treatnment of nyocardi al

ost enosi o o%%'?&%é bipeopiab koot il fh b et

conpri si n® a benapdiazepinecZ-acaticagidi o any one of Clains 1 - 7 and a

phar mceut | o2l iR 2R Sliekin | OcA BV 2085 LGARTMLSL ARngf 300 3fE T Y

or vein follown Yyt ocess
a conpound acbérfbgnzoghazgpme-armta&7 whi ch conpri ses treating a corrpound

of formula (I(®).2,3,85!ktrahydro-4-methyl-3-oxo-8-[[[2-(4-piperidinyl)ethyl]
methylamino]Jcarbonyl]-1H-1,4-benzodiazepine-2-acetic acid;

15 (S)-2,3,4,5- tetfa.hydro-4-methyl-3-oxo—8-[[[2—(4—pipexidinyl)emyi]
methylamino]carbonyl}-1H-1,4-benzodiazepine-2-acetic-acid;
(R,S)-8-[[(4,4'-bipiperidin-1-yl)]Jcarbonyl}-2,3,4,5- tetrahydro-z-methyl -3-oxo0-1H-2-
benzazepine-4-acetic acid;

(R,S)-2,3,4,5-tetrahydro-7-[ 1-[4-(4-pyridyl)piperazinyl]carbonyl]-4-methyl-3-oxo- | H-

20 1,4-benzodiazepine-2-acetic acid;
(R,S)-7-[[[4-(aminoiminomethyl)phenyl]Jmethylamino]carbonyl]-2,3,4,5-tetrahydro-2-[2-
(2-thienyl)ethyl]-3-0x0-1H-2-benzazepine-4-acetic acid;
(R,S)-2,3,4,5-tetrahydro-3-oxo0-4-(2-phenylethyll)-7-[[[3-(4-piperidinyl]propyl]
methylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;

25 (R,S)-2,3,4,5-tetrahydro-4-methyl-3-oxo-7-[[[3-(4-piperidnyl]propyl]
methylamino]carbonyl}-1H-1,4-benzodiazepine-2-acetic acid ;
(R,S)-2,3,4,5-tetrahydro-4-isopropyl-3-oxo-8-[[[2-(4-piperidinyl)ethyl]
methylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;
(S)-2,3,4,5-tetrahydro-4-(2-phenylethyl)-3-oxo-8-[[[2-(4-

30 piperidinyl)ethyl)methylaminojcarbonyl}-1H-1,4-benzodiazepine-2-acetic acid;

Specific preferred compounds of this invention are
(R,S)-2,3,4,5-tetrahydro-4-methyl-3-0xo0-8-[[[2-(4-piperidinyl)ethyl]
35 methylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;
(S)-2,3,4,5-tetrahydro-4-methyl-3-o0xo-8-{[[2-(4-piperidinyl)ethyl]
methylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;
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wher ei n Sodire (R )75l (- bipineﬁpisrwl)carbonyll -2,3,4%-tatrahy droj4emethyl-Byaxo- 1H-

benzyl or a carppynzed & D0 cafagdd Rlerr] i.s (Jerr]alkyl, '
| k I

Jora s o6 vffhae@weémwﬁem%ﬁf %ﬁﬁ%magﬁneﬂgqhyx-mmwﬁ

CJerr]R, CHshddidze in}-,,z-ﬁducling Br or I; Rlerr] isis

4-ami di no- Ar - N( CH
pi S?ri hinﬁw ;et Elyl ][ ?@ "r\&’/‘f’i& J?!%}‘B’é‘n"ﬁr%}‘em RYi§ H oF Cy 4alky, particularly H, methyl

(4, 4' - bi pi peri dirisoproply), have paryiculafly f{vdrable pharmacological and pharmacokinetic
am noet hyl ) pi pﬁ%‘gd Jek yl]carbonyl, [[[3-(4-piperidinyl]propyl]
nmet hyl am noj ca 1-[4-(4-pyridyl)pi perazinyl]carbonyl,
[[2-](2-anino)pyri dqua@mqmtsrqw@mnhéq any ong SeeiFRfFS is independent ofits
[l 2b( 4- IOI per In g' bp ; 4 hman{n 2at(aﬂalatﬂr?gbé¢g%ﬂréﬁéé ShlRY leecxﬁed
[C?E 102y3] Z- Pg{%ﬁédpg‘:#e? FICHM%E{ERE i Gﬁéﬁn m%gq"él%eé’ﬁ?‘%%m c
nitrogen i s pr chizatcenters, uniekispecnfedghtstmvemmn incleded @ach uniqie)nonfacemiove an
B T g
acceptable s aI igenaral; eqmpounds which have the S configuration at the chiral ring carbon to which the

" acetate group is attached are preferred.

’ Abbreviations and symbols commonly used in the peptide and chemical arts are
used herein to describe the compounds of this invention. In general, the amino acid
abbreviations follow the [UPAC-IUB Joint Commission on Biochemical Nomenclature
as described in Eur. J. Biochem., 158, 9 (1984).

Ci.4alkyl as applied herein is meant to include optionally substituted methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl and t-butyl. C,_galkyl additionally includes
pentyl, n-pentyl, isopentyl, neopentyl and hexyl and the simple aliphatic isomers theréof.
Co-42alkyl and Co_galkyl additionally indicates that no alkyl group need be present (e.g.,
that a covalent bond is present).

Cs.6 alkenyl as applied herein means an optionally substituted alkyl group of 3 to
6 carbons wherein a carbon-carbon single bond is replaced by a carbon-carbon double
bond. Cj.galkenyl includes 1-propene, 2-propene, 1-butene, 2-butene, isobutene and the
several isomeric pentenes and hexenes. Both cis and trans isomers are included.

Ar, or aryl, as applied herein, means phenyl or naphthyl, or pheny! or naphthyl
substituted by one to three moieties X. In particular, X may be H, C;_4alkyl, C;_4alkoxy,
C;4alkthio, trifluoroalkyl, ' OH,F,Cl, Brorl.

A substituent on a Cy_galkyl or C3_galkenyl, such as X, may be on any carbon
atom which results in a stable structure, and is available by conventional synthetic

techniques.



compound (12:09 g, 100%) as a pale yellow oil, winich was used without further
16. A psoc @aafxéa»mnpﬂﬁmﬁmr(gse, QDElyyeE 200+ %3S (ny cﬁ?b)omml(n rl-&;ﬁrﬁzr 2H), 208 (s,
adm xi ng a CLQL n f Clainme | - 7 with a '
phar maceut i c @Jg‘t a_gétﬁéd)ﬁsgé:ﬁ ngﬁ gHP A corrpound according to claim
4 which is:
(RS)-7-[(4, 4b)f5 BUBﬁ‘é’ntﬂ)H& Jen¥! ) carbonyl ] -2, 3, 4, 5- tetrahydro 4- et hyl - 3- oxo-

1K1, 4- benz6di azepine- 2- acet ate, or a phar maceut g accept abl e sal t
thereof . 18,  ASOWSIOROGHE SR 96 Preparation (e G Qmmolf and sodiurm

(H S)1 Z [(flob4 xdaédv 8991 60 mimot) )mmﬁtm L} whshehted mmmdxommhkmh 3I 0x0-1°
- enzodi. azepi | e acce e
salt ther eof Feaction &°°°}S%§H§W§E‘éﬁf’ %ha&}?ﬁﬁgh ?ﬁpngﬁ}‘ Lcit i r‘f@ Eeabald.
(S)-7- [ (4,4 The m;dac wats disdolyeéd inatherrantd jwashed with 1IN sodium tluosulfate The organic
2,3, 4, 5-tetr phxdias dsoPitysos; Comedtristd %%W&Hét@éﬁlib&ﬁ(s&c&ﬁ&t héxaft®) d-gif¥d @
the title compound (11.5 g, 84%) as a colorless oil. 'H NMR (250, CDCl;) §7.05-7.40

15 (m, SH), 3.18 (t, J=7.0 Hz, 2H), 2.62 (t, J=7.6 Hz, 2H), 1.79-1.93 (m 2H), 1.37-1.72 (m,
4H); IR (CCly) 3020, 2930, 2850, 1495, 1451, 1200 cm-!; MS (DCI/NH;) m/e 292.1
[M+NHy]*.

Preparation 6
20 Preparation of N-methyl-3-[N-(tert-butoxycarbonyl)piperidin-4-yl ]propanamine
The .campound of 2-[N-( tert-:butoxjéarbonyl)piperidine—4-y"l]
ethanol (2. 0 g, 8.3 ‘mmol) was dissolved in
dichloromethane (25 mL), treated with triethylamine (0.86 g, 8.6 mmol) and stirred at
0°C. The resulting mixture was treated with triflic anhydride (2.5 g, 8.9 mmol), stirred
25  for 30 min at 0°C and slowly added to a solution of methylamine in dichloromethane at
0°C. The mixture was stirred and allowed to warm to RT for 1 h. The mixture was
concentrated and the residue was flash chromatographed (silica gel, 5-20%
methanol:chloroform) to give the title compound (2.8 g). MS(ES) m/e 257 [M+H]*.

30

35  a)t-butyl 3-methyl-4-nitro-benzoate
Benzenesulfonyl chloride (12.8 mL, {00 mmol) was added rapidly to a solution of
3-methyl-4-nitrobenzoic acid (9.06 g, 50 mmol) in dry pyridine (25 mL) at 40°C. The



Usin the procedure of E le 2(d), gxcept‘ substituting the componmd of
phar maceut | cal accggfcg? har macett | cal ﬁ accept abl e
carrier. Oréh"c‘iﬂﬁilﬂilﬁﬂ EGPH‘F%C)t Ve, the fitle somPPfe X,
manuf act ure of a nmedi canent for inhibiting platelet aggregation. 21. The
use of a conpound according to claim 18 # n thle4£ranuf acture of a nedi canent
for treating nyocardial ‘infarction, thr enmbol i sm stroke and
infarct-related disorders, or restenosis foll ovm ng angi opl asty. 22. The
use of a conpa . urﬁzgj_._a nedi canent
for |nh|b|t|n; IO tic

t herapy. 183,

E Rt S) h7d[ (444 bl IOI Uﬁﬁ thie éceuhﬁeQﬁ dle] 352e£ce6t s‘ubsntutmg t-bu(yl 3-amm0-4~[N-(t-

et r ahydr o- - 3- odi aze aceli C .aci

phar maceut i caI eg’ﬁf’ﬁ&‘%&'é?‘ﬂ" gﬁ@’ epd‘yr] Ibenzoate or t-butqu aniiho-d-[N-(t-

[err] _ butoxycarbonyl)-N-(memyl)-ammomethyl]benzoate in Example 35(8) gave'the mle
compound. - :

15

20 -
a) methyl (R,S)-7-(benzyloxycarbonyl)amino-2,3,4,5-tetrahydro-3-0x0-2-(2-
‘phenylethyl]-1H-2-benzazepine-4-acetate
. A mixture of methyl (R,S)-7-carboxy-2,3,4,5-tetrahydro-3-0x0-2-(2-phenylethyl)-
1H-2-benzazepine-4-acetate (2.67 mmol), triethylamine (0.42 mL, 5.87 mmol) and
25  diphenyl phosphorylazide (0.62 mL, 2.80 mmol) in toluene (20 mL) was heated at 105°C
for 0.5 h. After the temperature was lowered to 80°C, the mixture was treated with benzyl
alcobel (0.60 mL, 0.42 mmol), stirred for 14 h and concentrated. The residue was
purified by flash chromatography to give the title compound.

30 b) methyl (R,S)-7-[N-(benzyloxycarbonyl)methylamino}-2,3,4,5-tetrahydro-3-o0xo-2-(2-
phenylethyl]-1H-2-benzazepine-4-acetate
The compound of Example 44 (a) was treated with sodium hydride and
iodomethane in 4:1 THF:dimethylformamide to give the title compound.



Example 44 (b) for the compound of Example 19(b) gave the utle compound
wherein Alerr] 1s NH s H, C[errfa | kyl benzyl™ or a carboxy

protecti ng5 groupl . Rerr] is rret hyl ; and Xis H

* C L N Sd)metbyl (R, S)-7-[[[4-(N-benzyloxycarbonyl)(ammoxmmo- 73 .
err] is (4 e ' '

ot oot ea; (i feeibphaFheuB e SRIAGNG 5 AN BESh S ORISR LR K ORAR 1,

group from R[W}Epmé'a@ﬂafhecessary (1) to renove a carboxy protecting

?Loup ]1: rom CJ er r ] The @ipdundiof Exafpleds P By iTaesed widldpy-acceptabl e salt
ereo (benzyloxycarbonyl)(aminoiminomethyl)]benzoic acid, BOP andtriethylamine in 5:4
dichloromethane:THF to give the title compound.

e) methyl (R, S)-7 [[[4-(ammoumomethyl)phenyl]carbonyl]-ammo]-2 3 4,5-tetranydro-3-
ox0-2-(2-phenylethyl]-1H-2-benzazepine-4-acetate

15 Using the procedure of Example 19(c)-(d), except substituting the compound of
Example 44 (c) for the compound of Example 19(b) gave the title compound.

20

Methyl (R S)-8-carboxy~4—mc(hyl—l,3 4,5-teuahydro-3-oxo-2H-l 4-
benzodiazepine-2-acetate (2.0 mmol) dissolved in DMF (30 mL) was treated with
: benzouiazol-'l-yloxy-tris(dimethyllamino)phosphonium hexafluorophosphate ( 2.2
25  mmol), 1-HOBT (285 mg, 2.1 mmol) and adjusted to pH 7 with triethylamine. The
mixture was treated with 2-[2-(amino)pyrid-4-yl]-N-(methyl)-ethanamine (2.4 mmol),
stirred at RT for 48 h, concentrated and the residue was punfied by flash
chromatography. :
A portion of the compound (0.25 mmol) was dxssolvcd in methanol (9 mL), and
30 1.0 Nsodium hydroxide (0.81 mL, 0.81 mmol) was added. The solution was stirred at
RT overnight, and concentrated. The residue was dissolved in water/acetonitrile (3 mL),
cooled to 0°C, and acidified with TFA (0.21 mL, 2.7 mmol). The solution was )
concentrated and the residue was purified by teversed-phase flash chromatography (C-18

silica gel, AN/W-TFA).
35



methylammo]carbonyl] -1H-1,4-benzodiazepine-2-acetic acid;

24. A
(5-7-1(2 8 TDp 38 Pg‘éi‘?ﬁwf@‘%“é%‘? 1308 103-(-pipgridinylyetl)
4- et hyl - 3- oxB‘e aminojearbenyii-4 e bibenzodiazeping-2ragedc agi F- a pharmaceutical ly

accept abl e safg,syhe[ Qﬁmmounmomethyl)phenyl]-mem lammo]carbonyl -2,3,4,8"éthahydro-2-
wherein rr] aJdkyI enzyl or a car boxy -

protecting gr &1 ﬁuen l)e&yﬁ%m-}H qu " Xis H
Rlerr] i 3 (4, fltz] sgrzmmtetﬂhydrb-ybaosﬂb@hdﬂylem?)r-w[nsi(m:ﬂgﬁdu;yrﬂpri]gpyl]r)gte QC It |Sn
8; SLSC; I‘GO e mylmgﬁ(ge&fr?oxwglcg-gﬁéen%ﬁ!ﬁe%&?gﬁgt&gacgd *car boxy plroot ecti ngg
group from CCXR*,S)-]ZBA Srtetrahydrioy4-inethyl-3-oxb k-3 6:pipeadinyl]propypt abl e sal t -
thereof. methylamino]carbonyi]-1H-1,4-benzodiazepine-2-acetic acid ;
(R,S)-2,3.4 S-tctrahydro-4-1sopropyl—3-oxo-8- [[[2 (4-p1pendmyl)ethyl]
methylamino]carbonyl]-1H-1 4-benzod1azepme—2—acenc acid;
15 (S)-2,3,4,5-tetrahydro-4-(2-phenylethyl)-3-oxo-8-[[[2-(4-piperidiny])ethyl)
methylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid; and
-(R,5)-2,3,4,5-tetrahydro-3-0x0-4-methyl- 8-[[[2-[(2-amino)pyrid-4-
yl]ethyl]meﬂnylamino]carbonyl}lH-l,4-benzodiazepine—2-acetic acid;

20 _ K | N
and pharmaceutically acceptable salts thereof.

2. A compound chosen from the group of:
(R,S)-7-{(4,4-bipiperidin-1-yl)carbonyl]-4-[2-(cyclohexyl)ethyl]-2,3,4,5- tetrahydro-3-
25  oxo-1H-1,4-benzodiazepine-2-acetic acid; :
(R,S)-7-[[4-(2-ammoethyl)p1pendm- l-yl]carbonyl]-z 3 4,5- ten'ahydro-3-oxo-4-(2-
phenyl'ethyl)— 1H-1 4—benzod1azepme—2-aceuc acid;
R,S)-7-{(4,4"bipiperidin-1 -yl)carbonyl]-2,3,4 5-tetrahydro-4—methyl-3-oxo—lH—l 4-
benzodiazepine-2-acetic acid;
10 (R,S)-8-[(4,4- bnplpendm- -yDcarbonyl]-2,3, 4.5-tetrahydro-3-oxo-2-(2-phenylethyl)-lH-
2-benzazzpme-4—acenc acid;
(+)-7-[(4,4'-bipiperidin-1-yl)carbonyl}-2,3,4,5- tetrahydro-3-oxo-4-(phenylethyl)-1H-1,4-
benzodiazepine-2-acetic acid;
(-)-7-[(4,4"-bipiperidin- L-yl)carbonyl] -2,3,4,5-tetrahydro-3-oxo-4-(phenylethyl)- 1H-1,4-
35  benzodiazepine-2-acetic acid;
(R,S)-7-[[(4,4"-bipiperidin-1-yl)]carbonyl])-2,3,4,5-tetrahydro-4-isopropyl-3-oxo-1H-1,4-
benzodiazepine-2-acetic acid;
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15

20

25

benzodiazepine-2-acetic acid;

Sodium (R,S)-7-((4,4'-bipiperidin-1-yl)carbonyl)-2,3,4,5- tetrahydro-4~methyl-3-oxo-lH—
1,4-benzodiazepine-2-acetate;

(R,S)-8-[[(4,4"-bipiperidin-1-yD)Jcarbonyl]-2,3,4 5-tetrahydro-2-methy1—3 oxo~lH-2~
benzazepine-4-acetic acid; and

R,S)-2,34 5-tetrahydro-7—[l-[4—(4~pyndyl)p1perazmyl]carbonyl]-4-methyl-3-oxo-lH—
1,4-benzodiazepine-2-acetic acid;

and pharmaceutically acceptable salts thereof.

3. A compound according to formula (I]l)i

wherein
Ris H, C1.¢alkyl, benzyl or a carboxy protecting group.
R® is H, Cy-galkyl, C3-galkenyl, Ar-Co galkyl, C3.7cycloalkylCo.galkyl or Het-
Co-salkyl.; and
X is H, C;_4alkyl, Cy_4alkoxy, C1_4alkylth10, trifluoroalkyl,
OH, F,ClL, Brorl;
and pharmaceutically acceptable salts thereof,
.provided that if X is H, R3 is not phenylethyl or cyclohexylethyl

4, A compound of formula (II):

HN
wherein
RisH, C1.6alkyl benzy! or a carboxy protecting group;
R*is H, C).galkyl, C3.galkenyl, Ar-Cop-galkyl, Cs.7cycloalkylCq.galkyl or Het-
Co-¢alkyl.; and



provided that if X is H, R3 is not phenylethyl:
5. A compound according to claim 3 or 4 wherein R3 is H, methy! or isopropyl.

6. A compound according to claim 3 which is:
R,S)-2,3,4,5-tetrahydro-4-methyl-3-oxo-8-[[[2-(4-piperidinyl)ethyl]
methylamino]carbonyl]}-1H- 1,4-benzodiazepine-2-acetic acid; or
(S)-2,3,4,5-tetrahydro-4-methyl-3-oxo-8-([[2-(4-piperidinyl)ethyl]
methylamino]carbonyl]-lH-l,4-benzodiachine-2-acctic acid;

ora ﬁhamaceuﬁcany acceptable salt thereof.

7. A compound according to claim 4 which is:
(R,S)-7-[(4,4"-bipiperidin-1-yl)carbonyl]-2,3,4 5-tetmhydro—4~methyl-3-oxo—lH—l 4-
benzodiazepine-2-acetate;or |
(S)-7-[(4.4'-bipiperidin—l-yl)carbonyl]-Z,3.4,5-tetrahydro-4—meﬂ1yl—3—oxo-lH—I,4-
benzodiazepine-2-acetic acid

or a pharmaceutically acceptable salt thereof

8. A pharmaceutical composition comprising a compound according to any one of
claims 1-7 and a pharmaceutically acceptable carrier.

9. The use of a pharmaceutical compound according to Claim 1 in the manufacture of a
medicament for inhibiting platelet aggregation.

10.  The use of a pharmaceutical compound acdording to Claim 1 in the manufacture of
a medicament for the treatment of myocardial infarction, thrombosis, embolism, stroke and
infarct-related disorders, or restenosis following angioplasty.

.11. A method for inhibiting reocclusion of an artery or vein following thrombolytic

therapy comprising adminstering a compound according to any one of claims 1 - 7 and a
thrombolytlc agent.

This Sheet Has Been R
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1 -7 and a pharmaceutically acceptable carrier for the treatment of myocardial infarction,
thrombosns, embolism, stroke and infarct-related disorders, or restenosis following angioplasty.

14. A pharmaceutical compound comprising a compound according to any one of Claims
1 - 7 and a pharmaceutically acceptable carrier for inhibiting reocculsion of an artery or vein
following thrombolytic therapy.

15. A process for preparing a compound according to claims 1-7, which comprises
treating a compound of formula (IV):

N” R’
(TN
RO o
CF
CO,R
aIv)
wherein
Alis NH or CHy;

R is H, C).galkyl, benzyl or a carboxy protecting group.

R3 is Cy.galkyl, C3.galkenyl, Ar-Cy.4alkyl or Het-Cy.4alkyl; and

X is H, Cy_4alkyl, Cy_4alkoxy, C;_4alkylthio, tnfluoroalkyl, NRM, COzR'
CON(R), OH, F, Cl, BrorI;

R6'is is 4-amidino-Ar-N(CH3)CO, 4-amidino-Ar-CONH, {{2-(4-
piperidinyl)ethylJ(N-methyl)amino]carbonyl, (4,4'-bipiperidin-1-yl)carbonyl, [4-(2-
amixioethyl)piperidin- 1-ylJcarbonyl, {[[3-(4-piperidinyl]propyl] methylamino]carbonyl,
1-{4-(4-pyridyl)piperazinyljcarbonyl, [[2-[(2-amino)pyrid-4-yl]ethyl]Jmethylamino]-
carbonyl. [[2-(4-piperidinyl)ethyl] carbonyl]amino, [[2-(4-piperidinyl)ethyl]
carboRvijamino, [(2-(1-piperazinyl)ethy!] methylamino]-carbonyl, or [{(1,2,3,4-
teml!’i__dmﬂ—xsoqumohnyl]ammo]carbonyl. wherein any basic nitrogen is protected;
with 2 reagent, in any order,

(i) to remove an amino protecting group from RS and, if necessary,
(ii) to remove a carboxy protecting group from CO2R; and
(iif) form a pharmaceutically acceptable salt thereof.



benzodiazepine-2-acetate, or a pharmaceutically acceptable s2it thereof.

18. A compound according to claim 4 wtﬁch is:
(5)-7-((4.4-bipiperidin- I-yl)carbonyl}-2.3,4,5-tetrahydro-4-methyl-3-oxo-1H-1,4-
benzodiazepine-2-acetic acid, or a pharmaccutically acceptable salt thereof.

19. A pharmaceutical composition comprising (S)-7-((4,4-bipiperidin-1-yl)carbonyl]-
2,3,4,5-tetrahydro-4-methyl-3-0x0-1H-1,4-benzodiazepine-2-acetic acid, or a
pharmaccutically acceptable salt theréof, and a pharmaceutically acceptable carrier.

20.. The usc of a compound according to claim 18 in the manufacture of a medicament
for inhibiting platclet aggregation.

21 The use of a compound according to claim 18 in the manufacture of a medicament
for treating myocardjal infarction, thrombosis, embolism, stroke and infarct-related
disorders, or restenosis following angioplasty.

2.  The use of a compound according to claim 18 in the manufacture of a medicament
for inhibiting reocclusion of an artery or vein following thrambolytic therapy.

23. A process for preparing (R,S)-7-((4.4-bipiperidin-1-yl)carbonyl]-2,3.4,5-
tetrahydro-4-rethyl-3-oxo- 1 H-1,4-benzodiazepine-2-acetic acid, or a pharmaceutically
acceptable salt thereof:

CO,R

wherein
Alis NH;
Ris H, Cj_galkyl,benzyl or a carboxy protecting groupl.
R3 is methyl; and
XisH;



with a reagent, in any order,

(i) to remove an amino protecting group from RS and, if necessary,
(ii) to remove a carboxy protecting group from CO2R; and

(iii) form a pharmaceutically acceptable salt thercof.

24. A process for preparing (S)-7-[(4,4-bipiperidin-1-yl)carbonyl]-2,3,4,5-tetrahydro-
4-methyl-3-0x0-1H-1,4-benzodiazeplne-2-acetic acid, or a pharmaceutically acceptable
sat thereof: '

whereit
Alis NH;
R is H, Cy.¢alkyl,benzyl or a carboxy protecting groupl.
R3 js methyl; and
XisH;
R€’is (4,4™bipiperidin-1-yl)carbonyl, whercin the basic nitrogen is protected;
with a reagent, in any order, '
(i) to remove an amino protecting group from RS” and, if necessary,
~ (i) to remove a carboxy protecting group from CO2R; and
(iii) form a pharmaceutically acceptable salt thereof.



provided that if X is H, R3 is not phenylethyk:
5. A compound according to claim 3 or 4 wherein R3 is H, methyl or isopropyl.

6. A compound according to claim 3 which is:
(R,S)-2,3.4,5-tetrahydro-4-methyl-3-oxo-8-[[[2-(4-piperidinyl)ethyl]
mcthylaxmno]carbonyl]-lH-l,4-bcnzodmchmc-2-accuc acid; or
(S)-2.3.4,5-tetrahydro-4-methyl-3-oxo-8-{[[2-(4-piperidinyl)ethyl]
methylamino]carbonyl]-1H-1 ,4-benzodiazepine-2-acetic acid;

or 2 pharmaceutically acceptable salt thereof.

7. A compound according to claim 4 which is:
(R,S)-7-[(4.4'-bipiperidin-l-yl)carbonyl]-2.3.4.5-tctrahydro—4—mcthyl-3-oxo—lH—l.4-
benzodiazepine-2-acetate;or
(S)-7-[(4,4'-bipiperidin-1-yl)carbonyl]-2.3.4,5-tctrahydro—4-methyl—3-oxo—lH-l,4—
benzodiazepine-2-acetic acid

or a pharmaceutically acceptable salt thereof

8. A pharmaceutical composition comprising a compound according to any one of
claims 1-7 and a pharmaceutically acceptable carrier.

9. The use of a pharmaceutical compound according to Claim 1 in the manufacture of a
medicament for inhibiting platelet aggregation.

10.  The use of a pharmaceutical compound according to Claim 1 in the manufacture of
a medicament for the treatment of myocardial infarction, thrombosis, embolism, stroke and
infarct-related disorders, or restenosis following angioplasty.

11. The wuse of a pharmaceutical compound according to Claim 1 in the
manufacture of a medicament for inhibiting reocculsion of an artery or vein following
thrombolytic therapy.



