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Field of the Invention - - This invention relatee‘,ctgqO vel

bi cyclic conpounds which |nh|b1t platelet ... aggregati on, pharnaceutlcal
conposi tii ons cont ai ni ng the conpounds and nethods ©of++10 usi-ng. the.-:
conpounds. 4 ~ " Background of. the

| nvention- ' B Pl at el et aggregatlon Is. believed-to be nedi ated
pr+marily.through the fibrinogen 15 receptor, or GPlIIb-11la platelet
receptor conplex,. which is a.menber ‘of a famly of adhesi on receptors

referred to as integrins. It has been found that frequently t he. nat.ural...

| i gands of integrin receptors: are proteins which contain an Arg-dy- Asp
sequence.. Von W | ebrand factor and fibrinogen, which are consi dered
to be natural ligands for the . -GPlIb-111a receptor, possess an
Arg-Ay-Asp (REG in single letter amno acid code) 20 sequence in their
primary structure. Functlonally t hese proteins are able to bind and

crosslink GPlIb-I1la receptors" on adj acent platelets and thereby effect
aggregation of ', pl atel ets.
}
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Bicyclic Fibrinogen Antagonists
ield of h Invention

This invention relates to novel bicyclic compounds which inhibit platelet
aggregation, pharmaceutical composmons contammg thc compounds and mcthods of L
10 wusing the compounds

Backeround of the In ni.n

Platelet aggregation is believed to be mediated primarily through the fibrinogen

15 receptor, or GPIIb-lIla 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-IIIa receptor, possess an Arg-Gly-Asp (RGD in single letter amino acid code)

20 sequencein their primary structure. Functionally, these proteins are able to bind and
crosslink GPIIb-IIIa 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-IIa. Fibronectin is found in plasma and as

25  a structural protein in the intracellular matrix. Binding between the structural proteins
and GPIIb-Ila 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-IITa

30 receptor and inhibit platelet aggregation. Other linear and cyclic peptides, the disclosure
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( PCT/ US/ 92/ 05463) . Summaery of the
| nventi of® In one aspect this i nvention is a bicyclic
conmpound conprising a substituted Shmm d ring fused to a
substituted seven-nenbered ring as describe eretnafter in 25 fornula
(r). This inventiron is al so a pharnaceutical conposition for:

i nhi bi ting plat el eln one aspect this invention is a bicyclic compound comprising a substituted six-
membered ring fused to a substituted seven-membered ring as described hereinafter in
25  formula (I).

Th1s invention is also a pharmaceuucal composition for inhibiting platelet
aggregation or clot formation, which comprises a compound of formula (I) and a
pharmaceutically acceptable carrier.

This invention further comprises the use of a compound of formula (I) in the

30  manufacture of 2 medicament for inhibiting platelet aggregation.

In another aspcét, this invention provides a method for inhibiting reocclusion of
an artery or 'vein in 2 mammal following fibrinolytic therapy, which comprises internally
administering an effective amount of a fibrinolytic agent and a compound of formula (I).
This invention is also a method for treating stroke, transient ischemia attacks, or

35 myocardial infarction.
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site. oun i's invention are conpounds of fornula
(1): 15 The compounds of this i mvenuon are compounds of formula (I):

15

wherein
20 Alis O, S, N-R! or CHR};
A% is N-R4 or CHR4;
R2is R7 or Q-C; 4alkyl, Q-C;4alkenyl or Q-C;4alkynyl substituted by R7;
R1, R4 and RS are H, Q-Cj_galkyl, Q-C1.goxoalkyl, Q-Co_galkenyl,
Q-C3-40xo0alkenyl, Q-C3_goxoalkynyl, Q-Cy.4alkynyl, C3.gcycloalkyl, Ar or Het,
25  optionally substituted by one or more of R1}; |
Qis H, C3_gcycloalkyl, Het or Ar; )
Rbis W-(CR'), —Z—(CR'RIO),-U-(CR' s~ V-;
. R7is -CORS, -COCR')RY, -C(S)RS, -S(0):OR', -S(O);NRR", -PO(OR),
-PO(OR"),, -B(OR’), -NO, and Tet;
30 R8is-OR', -NR'R", -NR'SO;R’, -NR'OR', OCR'ZC(O)OR' -OCR,0C(0)-R’,
-OCR'zC(O)NR'z, CF3; or AA;
R9is -OR’, -CN, -S(O)R’, S(O);NR', -C(O)R' C(O)NR'; or -CO,R";
R10is H, C;_4alkyl or -NRR";



20 Al isO S,NR orCHRL; ... M is NR4 or CHR4,

R2 is, R7 or QC -4 alkyl, QCZ 4a| kenyl or QC2 4al kynyl substituted by R7:
Rl, R4 and R5 are H, QCI Bat kyl; .. Q.= 60>§£0al Kyl , QCZ 6al kenyl ,

Q C3- 40x0al kenyl , Q C3-4oxoal. kynyl 'Q C2o4dl kynyl C3-6¢cycl oal-kyl , Ar .or
Het, 25 optlonally substituted by one or nore of R11; Qis
H, C3 6cycl oal kyl or. Ar , \ ,
WACOR 2) b 21 (O FRb) s Fdele: 29R1,-CN, -NRR12, ROz, S5, CE5@hs COBENE
"SR, - S(QCliyl FOURO - PO GEGayT, O CpBH LT Cr UG, - N2

d Tet: 30 o 00 2 et
2 R gtC(O) o Cﬂéﬁé’lﬁ‘ﬁ*lﬁ@ gﬁﬂkyl% 2C(O NR‘ 2 CF3 or AA
RO is -OR, -CN, R?(@)R,RC(OI%C))G@NBz ~CIOIPRY, CEO IR’ arSGO)m&mR

R10 is H C1- 4al kyis R11 is H, haI 0, 0?12,
“ON, -NRTR12, Ncg ﬁ@i?%%’bf‘f -COA%R ; @m%ﬂ Q CO 6al kyl -

Q d - 6oxoal kyI dgylor kyl oxy-,

Q Co- 6a|ky|amno 0] L R12 is R, C(O)R'
-C(ONR 2, C(O)O%%ESQC§% wc@é@é)rrNR'Z R15 is H,

Cl- 6al kyl orAr- coR7 8 IS H Cl- 6al kyl ,

C3- 7cyc| oaI kyl - OOAAdhkmh aﬁinoodmdhtaﬁﬁéd(ﬂﬁl‘ough its amino groupaﬁ?ihaﬁnB"us calboiyR  or
-C(O R .S ané';lgno acid

2t aenodd hr BOHR oPicnaly PR 230 AR 1520 aming pid atpabed girodgp s

optionally pgmhp,canddmvmgdtshﬁﬂnm groap optionadly protdcted;t ached t hrough its
b | . t t ect ed
T T T L
CR (OR') CR 's, : ) O,
S) G, S ;
5:(5 ) CROE(NR’)C( 20 &&ﬁﬁ%@??m&}? MR IUO) h{/ﬁg‘c}{ tha R;E v are
not 15 5j @B &r&}ﬁ%@yo =C or CR=CR prov1de¢\ﬂ;a§ PI’CJW or [err];
Zis (CH2)t @muligdeously absent;

W"i"s R‘R'"N-’ 'or"’f?
- Zis (CHy), or Het;
mislor2;
20 nis0to 3;
qisOto 3;
risOto 2;
sis0to 2; and
tisOto2; or
25  pharmaceutically acceptable salts thereof.
In another embodiment, this invention is a compound of formula (II):

(@)
wherein R}, R2 R4, R and R!! are as defined in for formula (I) and R6 is W-(CR'2)-Z-
30 (CRRI0). -(CR'Z)S-V- where U, V and R' are as defined for formula (I), R10 is H,

Ci4alkyl or -NR'R", W is RN, HgNC(=NH), HoNC(=NH)NH or @ ;and Zis Ar,
C3-7cycloalkyl, (CHj), or Het. In particular, compounds of formula (IT) where RlisH,
Ci4alkyl or C(O)R'; R2 is CH2CO2H or CH2CHCO2H, R4 is H, C.galkyl,



mis 1 or 2; 20 - n.is 0 to 3;. ~gqis 0to 3

ris 0to 2 8. 1S Q.1 0.2 and ' t is O0Oto 2; or 25
phar maceut i cal | y accept abl e-sal ts- thereof 5- : I n anot her

enbodi nent, this invention i's a conpound of for mula (11):

[err] wherein Rl, R2, R4, R5 and R | are as defined in for
formula (1) and R6 is W(lml%}chz:om)(l(ﬁdl:ﬂﬁ)p‘nch&l( £Rix2hembered Heeos(CH2)V
and R are as'aeflbrfedfor formula (1), Is H, Cl- 4al kyl or -

“NR R', Wi sTTRSYW 2NC( =NH), H2NC( NH)NH or [err]; and Zis Ar,
- C3- =7cyc| oal kyl, (Iﬂ-j&)t*hnmhcxfﬁlhodimcmaf thl:ilﬂvanuomonqnpomds odfoxfmlﬂmﬁﬂlhar@l 1)
where Rl is v1ded Cl-4alkyl or CCOR; R2 is CH2CO2H or CH2CH2C2H, R4

is H d-6al®y [err]al kyl or Ar-CO-4alkyl; and Z is
phenyl , & si x- rrerrbered Het or (CH2)t. are suitable. In yet
anot her enbodi nent of this invention, conpoR@hds of formula (111) are
provided 5 : O rs
[err] ' N‘g
=
| P
R \R2
0]
1

wherein R2, RS and R1! are as defined for formula (I), and RS is or

'/\ -z (CHYZU - RR A CH2U

, wherein E is N or CH R20 js hydrogen, amino, mono or di-C;._
4alkylamino, hydroxy or C;_4alkyl, and U is NR'CO, CONR', (CH,)CO, CH=CH or
C=C.

10

Also included in this invention are pharmaceutically acceptable addition salts,

15  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
() in vivo.

In cases wherein the compounds of this invention may have one or more chiral

centers, unless specified, this invention includes each unique nonracemic compound

20  which may be synthesized and resolved by conventional techniques. In cases in which
compounds hz{vc unsaturated carbon-carbon double bonds, both the cis (Z) and trans (E)

isomers are within the scope of this invention. In cases wherein compounds may exist in
0 OR'

tautomeric forms, such as keto-enol tautomers, such as and /g ,and
NR' NR',
tautomers of guanidine-type groups, such as R"R'NJ\NR'-X- and R“R'N*N-X- ,each
25 tautomeric form is contemplated as being included within this invention whether existing -
in equilibrium or locked in one form by appropriate substitution with R'. The meaning of
any substituent at any one occurrence is independent of its meaning, or any other

substituent's meaning, at any other occurrence, unless specified otherwise.
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wherein R2, R5 and RI1 are as defined for formula (1), and R6 is or

[err] . V\/nerel n-Eis Nor CH R0 is hydrogen, -
am no, nmono or di-d - 4a| kyl am no hydroxy or a - 4a| kyl, and Uis

NR CO, CONR , (CH2)CO, CH=CH or." .f:' C[err]C A0 lncJ uded |n_
thi's inventi on are pharmceéuti cal 1, y accept.m e addl t| on sal ts, 15" O
conpl exes or prodrugs of the corrpounds of this invention. Prodrugs are
considered to be any coval ently bonded carriers which rel ease the
active parent drugssgbhyf R8 N0-OR, -OTRBLE@)OR, -OCR}GO)NRY@r OCRZ20C(O)-R', In
cases wherein tp naﬁunds of this invention may have one or nore chiral
egﬁli,& t-hi's -i nventi on i ncl udes -each uni que nonracenic
conpound 20 -- whi cSuitabyy RE, RWnihd @31 ardiand resol ved by conventi onal

techni ques. In cas Im ) ed car bon-car bon
doubl e bonds, bot hg‘?ﬁleﬂf:rtﬁkﬁ 3 ang:l?g% g?idwy,.% Las}ogt\a«fIél e within the
scope of tshis mve&mlabrlyUlmCéhw&MEMG onpounds may exist in

[err] t au idi RSGG
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substituent at any one occurr I's i ndependent of its meaning, or any
ot her SUbSt'P&%bl?W‘?@@ at any other occurrence, unless

Spo?:g fz'qe%) %Ehef Vgcgeg@ar@lm@zs mper@mlzwreymé or (39173’1 ﬁzﬁféyag@m R .

= Particular examples of R5 are:

= I/\E/(CHz)z'U - (CHIzU RY_~(CH2)zU

15
(\ N -CO
e
@ , and R"HN-(CH,)5-U wherein E is N or CH , R20 is hydrogen, amino,
mono or di-C;_salkylamino, hydroxy or C;_4alkyl, and U is NR'CO, CONR', (CH,)CO,
CH=CH, C=C, CH?_O, OCHz and (CH2)2.
Preferred illustrative examples of RS are:
20 _ .
«_-(CH,),NR'CO N .~ (CH),NR'CO
(\ N” (CHZ),NR'CO (CHZ)2NR'CO (\ N” (CH),C=C
RN, S R'U R"N\) |
25 .

2 ==
\_¢

N-CO
N (CHa)4-
- R“'O/ , Or



Suitably R5, RlOand R11 are .H: Suitably (CR R10)r-U-(CR 2)s-V is
(CRRLO)r-U or -U-(CR 2)s.. "5, .~~~ Suitably Uis CO CONR or NRCO
Preferably, (CR R10)r-U (-CR: 2)':,_' VRS J(€CH2) 0-2NR CO, (CH2) 0- 2CONR' , (CH2)O-
2CO, (CH2)0- 2CH=CH, (CH2).0:2C &rr ]G, (CH2y1-30, ~or (CH2) 1:5... More,

preferably, (CR R10)r- U (CR2)s-V is (CH2)0:"2NR CO or (CHZ)O 2Cd\|R‘
where R is H or nethyl. Preferably Wis 10 Preferably
Z~'s piperidin ,R'CH awinyl or (CH2)t. Suitably t is 1 or 2.
Particul ar exfnplNes R6 are: . [err] [err]
, and R'HN\- gcmg)du where %:ﬂi alw R nono
~or di-Cl-4al kylam no, hydb"&%&%r ?él?azahﬂ % %myl(a&ﬁz
CH=CH, ([ erR] GHCHZO OCH2 and (CHR) 2. Preferred illustrative
exanpl es of R6 aff, x% d embodiment, A! is NR, and[ A7 &5 INR".
-7- 1 I vxhrelnR' and R' are H
or d -4al kyl . PrBT@WPfq@“quemFmarﬁ is CHR',pnd A’ igyNR". ,

5 Preferably, R2 is CH,-R7. More preferably, R2 is CH,CO,R', particularly

CHCOzH. '

Preferably, R1 and R4 are H, C;_4alkyl, Ar-C;_4alkyl or C3 gcycloalkyl-C;_galkyl.
Suitably R! is H or methyl and R4 is H, methyl, cyclohexylethyl or phenylethyl.
In a more specific preferred embodiment, Al is NR" or CH,, where R"is H,
10  C;4alkyl or C(O)R'; R2 is CH,CO,H; A4 is NR%; R4 is H, C;_galkyl,
C3.gcycloalkylCo 4alkyl or Ar-Cygalkyl; Z is a six-membered Het or (CHp); W is RN,

or ; (CRR10)-U-(CR'),-V is (CR'R10),-U- or -U-(CR',);, (e.g., V is absent and one --
of s and r are 0) wherein U is NR'CO, CONR', CR'=CR', C=C, O, CO or CH,. Suitably,
~ (CR'R10)-U-(CR'p)s-V is (CHy)g.3NR'CO, (CH2)0_3C0NR' wherc R'isHor mcthyl or’
15 (CHy)30. Preferably R'is méthyl. S LT

Specific embodiments of this invention, including useful intermediates and

prodrugs, are described in Examples 1-88 inclusive.
In the above description of formula (I), W represents a nitrogen-containing group

which is capable of making a hydrogen bond. Preferably W is a basic nitrogen moiety.

20  R7represents 2 group with a non-bonding pair of electrons which is capable of forming a
hydrogen bond or chelating with a metal cation. Preferably R7 is acidic. Itis also
preferred that 10-15 (most preferably about 13) intervening covalent bonds via the
shortest intramolecular path will exist between the group R7 and a terminal basic nitrogen
moiety of W for optimal spacing between these groups, and the moieties T, U, V and Z,

25  and the alkyl spacers represented by q, 1, s are chosen accordingly. For instance, by way
of illustration, but not limitation, when one of R2 or R4 is (CH,),CO5H, or preferably
CH,CO,H, and RS is a substituent in the 7- or 8-position of the benzodiazepine ring
system and is W-(CR'Q)q—Z—(CR'Rw),-U- (e.g., sis 0 and V is absent), then: when W is

@ (preferably a 4-substitutéd Six?mcmbcred nitrogen heterocycle), and Z is (C._Hy)l,.
30  and U is chosen from NR'CO, CONR', CH,0,, OCH;, CH,CH,, CR'=CR' or C=C,

(‘group 1Y), suitably g+t+r is 1-3 and preferably q+t+r is 1; when Wis @ andZis a
six-membered Ar or Het ring (preferably 1,4-disubstituted), and U is O, CH; or CO, q
and r are preferably 0; when W is HoN- and Z is (CH,),, and U is chosen from group 1



In a preferred enbodi rrent,-,_-AI is NRL, and A is NR . In
anot her preferred enbodi ment , AL S CHRl and A4 is NR. 5 ==
Preferably, R2 is CH2-R7. Nbre preferably, R2 s CH2CO2R , partlcul arIy

CH2CCO2H. - Preferahlly; Rl afd-Bd°are H. Cl-4al kyI or.. ..
Ar-d -4al kyl or C3-6cycl oal kyl - Cl1- 4al kyl . Suitably RL is H or net hyI
and R4 is H nethyl, cyclohexylethyl or phenylethyl. In a nore

al kyl or C(Q i,s NR4; R4 is H - 6alkyl,
C3- 6cycl oal R}ﬂ%ﬂ“@&lﬁ&‘f“b pre{;rgﬁﬁpg Z.is. a.six-nembered. Het-.or. (CH2)t-;-

is R2N, 7 orabaevihktodsGidsapols Ueﬁlﬁﬁlﬂ?}) ssed in she( BRiBA ) comical arts are

0 63 Qe et e o s I il 1
(CR R10) 15- U-{pBRvtipny follow 1BeidyACINB, fuint @@nmlsﬁxmochvm@ﬂerm%awor
e rent s BydebdeliRh £ PBRLREADLSS S (198402 Y)  Specific

enmbodi nent s of S invention, INncC use u [ ntlerma,dl % P

prodrugs, are desArgmeads KWB@WMU ersitp N Gymethyl-arginine, HArg reter§ fo ¢ o

%Ovﬁ descr i iirmetgiaine] NARg refers o nordrginipe, e(Mazt)Ar@relﬁsrs tooly WIN"-dimethylarginings oup
ich is cap [0

ni trogen noi @9)%56*‘@?&9?‘%@*@‘@%@3% %%ggﬁm%%t%%%é m&p@@% ©

el eﬁt r ong vvlmlﬁtlable%oﬁ@aaaheop%? fsatrsmuegt RS. NO-Substitnted derivivels off thedeciming n%;d

with a meta i on er.a re

that 10-15 (?'FB?'ES%\S%{PEF’&B}S)}“% %ﬁrs?&x agir"'\%'e n%t%a]%ds%o?gﬁaax%n on SSE{‘/’?%1 t he

shortest i ntderivatiecsudradisplasdd WU S Ratens tNG 41683 198t Fheungas gl-rGamd dChersep i nal

basic ni ”ngﬁbegwp), g?&@hgc ’Z)Nf @rgoehérﬁahs %ﬁaelgsg),laﬁammaﬁ Bﬁaepmmss,

and t he noi and The a spac t.ed by
q, r, s are WW@FM@W ﬁﬂm W;/ ﬁBmGr 51 3 $ition,

.but not m HBAT R okt 0 $ Q@T@ﬁ@%ﬂrpd@ﬁm@hﬁ%ﬂ Iy
CH2CO2H, ié d‘i;'%Gdcquhc sugsdt)ltuen(%rﬁzlzgl1 %Sl’PﬂQ? )or 8-position of the b

benzodi azeplmﬁerPW?g systemand is W(CR 2)g-Z-(CR RI0)r-U- (e.g., s is
0 and V is absent £y ik rrasapbncd Nyrein is meant tf duclide( etk ety yn-;aoptyls:ampylut ed

si x- menber ed_ni t na ),
o R oy e RGBT e %“Eﬂ“ penbsl *9‘5&5‘?%
1'), suitabl ;xcapemyl m&h@%mmcpmleahmajacqmm y and Z
is a S| N far tsd%ﬁr E%cﬁﬂ)x and
Uis O Yo 8@@%‘3{ 1§&céAtEs &Eﬁ%ﬁ r"e"?éeegaatglxﬁp%)‘ﬁlIt SN- ands Zis
(CH2)t, and presentghosen from group 1
C, galkenyl as applied hcrein means an alkyl group of 2 to 6 carbons wherein a
carbon-carbon single bond is replaced by a carbon-carbon double bond. Cj_galkenyl

specific pr eafb%{,é @q%zm‘@mt gmérabwls wheNRW ioHoNHand EHe e sixRthembertl Aror Hed - 4
A

includes ethylene, 1-propene, 2-propene, 1-butene, 2-butene, isobutene and the several

25  isomeric pentenes and hexenes. Both cis and trans isomers are included.
Cy.¢ alkynyl means an alkyl group of 2 to 6 carbons wherein one carbon-carbon

single bond is replaced by a carbon-carbon triple bond. Cp.g alkynyl includes acetylene,
1-propyne, 2-propyne, 1-butyne, 2-butyne, 3-butyne and the simple isomers of pentyne
and hexyne.

30 C;40xoalkyl refers to an alkyl group of up to four carbons whercm a CHZ group
is replaced by a C(O), or carbonyl, group.- Substituted formyl, acetyl, 1-propanal, 2-
propanone, 3-propanal, 2-butanone, 3-butanone, 1- and 4-butanal groups are
representative. Cj_goxoalkyl includes additionally the higher analogues and isomers of
five and six carbons substituted by a carbonyl group. C3_50xoa1kényl and

35 Cjgoxoalkynyl refers to a C3 galkenyl or C3_galkynyl group wherein a CHp group is
replaced by C(Q) group. C3_40xoalkenyl includes 1-oxo-2-propenyl, 3-oxo-1-propenyl,
2-0x0-3-butenyl and the like.



above, g+r+t is 4-6, preferably 5 when Wis H2N- and Z is a SIX rrenbered
Ar or_Het ring, suitably q+t is 0-2 preferably 1.

Abbr evi ati ons and synbol s *corrm)nly used in-the peptide and chemical arts
are used herein to deseribe the” corrpmylds -of t-his invention. In
general, the amino acid 5 abbrevi ations follow the | UPAC-1UB Joi nt
Comm ssi on on Bi ochem cal Nonencl ature as described in Eur. J.
Bi-echem , 158, 9 ( n r fers
to N err] nmet hyl - Aglﬁﬁglur?éemma 1 6ea%k gr sdi%u{ﬁglp@f?%%gﬂ?g?ﬁln%xo ﬁﬁoﬁ?ers

to norargi ni rsagh ), anay heetbrem qahay AINTI lelﬁbtqsl)llls m@tzﬂqlm&u’ucmrc. an%(xgt 2)Arg -
refers to N, gﬁéﬁgi}xﬁoﬂ{;&k@hﬂ%ﬁﬁgﬂ &rs to ornithine. These radicals

are 10 swta I't uent, R§. err]- Substituted
derivatives of. theQenahikyl Hisrsjtoa ma@ryiesmuec)ﬂlﬁgm L"?W siQn 3 CArboli on .

Represent ati \&i?/df@éehmdfiﬁfc Riced by aﬁﬂ‘ban-@b@id QG alkenyl ad@Q—Q@_g alkgﬁylafaac
di sclosed in Pat ent Chem, 55

| . ,
906 (1977): P"rséi"d‘iaﬁﬁ’&!‘ as“a@msvfﬂfeéz ’Mﬂgﬁgwﬁka y“(yfgsz) and Shunman et
al . ] PEE)PTI gEs Ar, dPRETEERIppIES merﬁk%:ﬁmhewmr@apmﬁw& ﬁh‘ensmlt:z@jshmyu
Ri .
( 1881) Aibstithed b?d(ﬁw t&t ree ﬁe ?R %ﬂcuﬁf’f ! W@Cfl};a}kﬁ € Gdikoxy,

whi ch are 1 nc ora reln(ﬁ/
Cl- 4al kyl as Gpalkhip, warieoraalkyl, R QLPBGadl ude nethyl, ethyl, n-propyl,

i sopropylyg ”HQP B}’h&ftefoégaé' HM&C@@&daﬁ oftidn¥lly s@sﬁuﬁé’d ﬁﬁé %ﬁs‘i'!éi hfchfb@?éd' Y

i ncludes pentyl, n-p nnegpenty
~ sinple ali pthP’éOq}’&:SﬁEPgs Qﬂ?e‘"rl%@r tem@x%hwi MImnmn@}mnmnc todtggqet i onal |y

i ndi cat es t hafetdi@ardhis)dhosEn et meginb;eom&agéﬁ okfech andtshlﬂlr wHicat siablemad
S pres

d h
LT kyl gronp. cAIABlg by conyensional pherianypthests. 1Gssalin hEarayes fe FESTBRD | s
repl aced by &)c@l&fnhldﬁzdle,r bmzoﬁmblbenmmb héne, firhrk émydazole, indoline; Immlp}mhne

C o ag™ RaBRSER SaREaRE SSunt. Rk bt A0prtiR W RS, RS o

i ncl uded. thiophene, quinolife Eismluh;ahynb andaersa-and pethyirog quinplicé agd isoqinalinebons

wher el N one AsBORerBLAATing be e%ggﬁ@oﬁfﬁ@ngohéof&mlﬁgrsgm&byne Refiafigr bon

triple bond. propyhe
1- butyne, 2- mpmnemmmmdmetm pyndmeearcwfemd heterpeyglonkor the moietynd

hexyne. 30  Apy accessﬁl: COMURRHEEH of ﬁf i&f}éects%b uﬁﬂtl‘ %helPAOs s frim R1O, &W{e

carbons wherein a grou s repl ace O ,..or carbony]

group. Sist |Iflﬁ‘tré‘t€ qhamw J?a&é%bmhcnmcqsrswaﬁw andzts stable 15 within thesepre of this
3- propanal , anbeﬁmon«eslxan&usae@ odyclie fd g e RASVRR! contaMAg oAé 6r two

representative, - 6oxoal kyl anl.udes add| t I onal t he er anal o
and i soners qu'ogcns. Sugh; a3 p1 r RIPECAZANG ST *ﬁ%mﬁ{lpyg‘%é% %up
C3 6oxoal kenyheterodycléfor tHedmoieydal kynyl refers to a C3-6al kenyl or CB

6al kynyl group whegei &&3% ’;9{5%;{? g%é)ﬁg?nallg suf;ﬁﬁ:@%?%‘&?ﬁ{ﬁ%%stgﬁl%ﬁhrec to

C3- 4oxoal kenyl inc 0XO0-1T-
2- 0X0- 3- RH ergclvcxan@tbph etdms avhich may contain up to two unsaturated carbon-carbon bonds.

Typical of C3_qcycloalkyl are cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl,

cyclohexyl, dyclohexcnyl and cycloheptyl. Any combination of up to three substituents,
such as chosen from R11, on the cycloalkyl ring that is available by conventional
chemical synthesis and is stable, is within the scope of this invention.

30 @ as used herein indicates a nitrogen heterocycle, which may be a saturated or
unsaturated stable five-, six- or seven-membered monocyclic ring, or a seven- to ten-
membered bicyclic ring containing up to three nitrogen atoms or containing one nitrogen
atom and a heteroatom chosen from oxygen and sulfur, and which may be substituted on
any atom that results in a stable structure. The nitrogen atom in such ring may be

35 substituted so as to result in a quaternary nitrogen. The nitrogen heterocycle may be
substituted in any stable position by R20, for instance H, C;_4alkoxy, F, Cl, Br, I, NO,,
NR'3, OH, CO,R', CONHR', CF3, Q-Cj 4alkyl, Q-C; 4alkyl-S(O), (e.g., where uis 0, 1



A substituent on a Cl-6al kyl, C2-6al kenyl, C2.6al kynyl or C 6oxoal kyl
group, such as R11, may.be on.any carbon atom which results+n a
stable structure, and is :. ._. avaj: l abl:e. by conventional synthetic

t echni ques. QCl 6-.dl: Kyl - 1 ef erg. 10.:a-C6-al kyl. group wherei n |n _
any position a carbon- 5 hydrogen-bond is repl aced by a cafr bon-"Q-bond:
Q C2-6 al kenyl and Q C2-6 al kynyl have a simlar nmenaing with respect

t 0-C2- 6 al kenyk 2RBECEZalRyIdubstitdtkd by any of the aforeméﬁmodéﬁ samthemﬁq@mkmdve of
her ei n, rreansyl or napht hyI , or phenyl or naphthyl substituted

by one to thré |et|es R11. artl ular, Y. D 4a|k|
Cl- 4al koxy,- -~ ]R'iq'uPISm’l lpidm dazahnc,,gmx%zo

Het, or heter wy&bﬁnc,lpyd:zo%&a peptndmcg pipafalzgtmsmbs;iholmt qxjvnﬂmaeppfdlmum

Contal ni ng ond*TBORRbgtue; biyaR sy okftro a2 E BRE PRl Rl sl

ni trogen, &xygwinading, isequinoline, enil ¢dtraarad pechiytiro-quidoline and xmqamoam elntparticular,

conventi onal @ cal, synthesis. Illustrative heterocycles are benzofuryl,
benzi m dazol e, \BZnmapyE piridydSiEslidiny PHpasiingll pRRrazinyl d@eﬁmﬁyl QuARIARRI or
nmor phol i ne, 15 ° pi peridi ne, perazine, pyrrole, pyrrol i di ne,

t et rahyd ol hi | ,
| coqui ol | ne. "R sBYRIRR N2 s PiSe bly d-puria SRR o A
si x menber ed nétrahyteapyridyly éipipecidmybord-piperazinyds two nitogens, such as
- piperidine, HT.R Efﬂe'f tbﬁ{:r'éﬁmq‘&%ﬂl\iﬁd 818 Svifhf itk FREdx %gr‘?)u %onall
ferred_het R Ui
- 5f “up 1 ofr e PrOGHE: Wisarin dic eiah 26id sy RsAYIafahs parkral §?§xemea o ket ring

that is avail @ehﬁnmhlﬁ@em&@ipr&ww@&béxﬁ@%u s%tfﬁ'JE'cﬁoni%
o ered nonocycl | C r.l teroc

of this :-_-_-- nventi on. Si X g@ ?

cont ai nisiig ond TBECHRgEroups for the carboxylare eseny of amides yhi ?'Fé ormedefog jnstance,
tetr ?hygﬂ"o pyr ivehienah@ O mhd: ehrn@cy rel?l@éddﬂﬁfy R8. AA2 beincinsiny atidsasfabbvé,he
noi ety

Car bosyel i ¢ sy gpinprEra s ?kg@ i g proiede SRrbeal HeY KooMR 3 o

up to tV\olansahmam.tfedmsanmwhemt}i&mmmogﬂmp1s subsutuTt;cblh}CB.l2 QAn W&yﬁhmmfl
are cycl oprop?m ﬁﬁ\ cl opentyl , cycl opentenyl, cycl ohexyl,
cycl ohexenyl ducycl e t%/Fm ny conbi nation of up to thr ee substituents,
such as chosen frorﬁ(@)ln caﬁc&&mrho}mmm@dndcdtcgoxmn (e.8., carkoydh QS hipdicates

convent i onal aca:bon%ﬁlﬂ%nd@d’f&tsﬁlﬁﬁf&a?rtﬂxdcgr is wthin the scope of

this invention |n i ndicates a nltrogen

het erocycl e, whi ch TRl o he textiary dytyd radical, B°“u¥$§%’§ tq e thutylogycecbenyle- |
si x- or seyen-radoieFMdC BT &t mofdnslﬂnctﬁéxﬁaﬁﬁh?&adic@l PRRefers to the ﬁ}@ﬁﬁer ed

bi | { th t t

o trogen O R CR e o b bt B ErboRA TG BR G dhtesl f ur . and

whi ch may behwmtndbanzgdomarbonylrachm @QlZomfdrsy ad ﬂlbwﬂlﬁmbd:m:yhatxyéabcb@l radical,
t t T Lt ufe 0

Fesult in a quiSHEads “‘°a‘§°9%%}éﬂd*§#h§%??%%§%°ﬁ§? st b8 G M8 o' ©

substituted i fOMEn %‘HP@TSp'G Sthyldie wierRspacendy Alkwsforh taCrigalkyl, Nphwefers tof -

Cl, Br, | 125N0%r 2-na rc &H&iefc%%ycloﬁg&hﬁm fFcks IS Sty

Cl- 4al kyT - S(O [ err where u-ls
Q : y (O1 rcfers to dlcyclohcxylcarbodnmdc, DMAP refers to

dimethylaminopyridine, DIEA refers to diisopropylethyl amine, EDC refers to N-ethyl-
N'(dimethylaminopropyl)-carbodiimide. HOBt refers to 1-hydroxybenzotriazole, THF
refers to tetrahydrofuran, DIEA refers to diisopropylethylamine, DMF refers to dimethyl
30  formamide, NBS refers to N-bromo-succinimide, Pd/C refers to a palladium on carbon
cﬁtalyst, PPA refers to 1-propanephosphonic acid cyclic anhydﬁdé, DPPA refers to
diphenylphosphoryl azide, BOP refers to 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
35 chlorochromate. -
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- 10 - or 2) or-Cl-4al kyl . substituted by any of the

af orenenti oned sustituent s Repr'e-sent ati-ve: lof__;. _ [err] © Care
pyrrol i ne, pyrrolidine, ini dazol-e,,-_l,m dazol Fre, - i mdazolidine, pyrazole,
pyrazol i ne, pyrazolidine, -piperidine; pi perla-ZI ne, .nmor.phol.i ne, pyridine, .
pyri di ni um t et rahydropyri di ne, tet rahydro- and hexahydr o- azepi ne,
qui nucl i di ne, qui nuclidinium 5 qui nol i ne, isoquinoline, and tetra-
ane per hydr o- qui ndherempoandssuf dormmud (I) exe gmcqaﬂyp'raparedrbyrcactingaconnmun]l ofray

be pyridyl, ﬁm’ngiarydl) WRt’g%r h@bﬁxooftﬂb mﬁd qe)r' azetidinyl,

qui nucl i di nyI pyr| B T]is- preferably S
4- pyri dyI 4- (2 am no- pyridyl), 4- tet rahydropyridyl, 4-piperi d| nyI
or 4-pi pera2|nyl MAL as referred to herein is an am no
acird with its carboxyl g t|o oy 10 protected, wherein the am no
acid may be any of the nat ]-am no acids or peni ci | | am ne.

The unprotected carboxyl group & f2'r ee carboxygé'¢2acid group. Protecting
groups for the carboxyl are esbﬁr am des Whﬁl are fornmed, for

i nst ance, 3 when the OH )t he car boxy gr )i s repl aced by R8. AA2
is an ami no agheteinadd, ABOUEY, R', R10, s andirt dre it defareidrin fapmmlp(In withoaed deyctive

protected. A@ N ectin ups are well known in 15 the art, for

instance, g‘ %r?glaggﬁo Pdﬁ%gﬁ&& s substituted by R12. An unprotect ed ani no
group is a free NHangrdduae functional groups which 2p¢ Cpabiedéfoaactingao formbihn Lisbagsl v
bonded to oxx@ ﬁ@rgj (Cl@'ﬁsh\f’nyl) C(S) indicates a carbon doubly

bonded to sul ocar bonyl ). urefers to the
tertiarylButyl radiscas W-£6R"2) any portéon ofishe gTMyQQRB& U-(CR'p)s- V- which-

radi cal . Firogs Efsed kLA LnORaMe TERGIRNIGHORN et cal . Ph refers to

t he phenyl a refers to the benZyl oxycar bonyl radi cal ,
BrZ refers to the R{ 1s R2Cas @f‘BF‘BFR%Eﬁ&‘;lP@Wﬁ‘r%ﬁﬁcuﬂammm‘e&%%rs to

the o-chlor 0ben2y|WXiéWrabﬁBﬁﬂledrﬁﬁlfdiﬂiula %) with any Badic ﬁxﬁ{)gérﬁglbﬁ?bﬁﬂeé!&ﬂzw
radi cal, 4-MBzl. refers to enzyl radical, Me refers to -

met hyl , Et réPé?@?SOTBPWdO}}AEC@gPQ to acetyl, Ak refers to d-4alkyl,
Nph refers-to 1- 25 ~ or 2-naphthyl- g . '?efers to cycl ohexyl . Tet
refers to 5-tetrazolyl. RY refyeeg to

di cycl ohexyl carbodii m de, DVAP refers tyl am nopyridine, DI EA refers
to diisopropylethyl amne, EDC refers to N '
N(dlrretPr?Iamnoproeyl) carbodllmde t refers to 1

- hydr oxybenz ovharein s WHCR'2)g-Z-(CRBIP e (CR2)se¢~ ahydr of ur an, DI EA refers

oy L 50ET P, e o onhE s adpobd g S
pharmaceutically acceptable salt
It will be apparent that the precise identity of L! and L2 will be dependent upon
20 the site of the linkage being formed. General methods for preparing the linkage
-(CR'R10)“U-(CR'2)s-V- are described, for example, in EP-A 0 372 486 and EP-A 0 381
033 and EP-A 0 478 363, which are incorporated herein by reference.
For instance, if V is CONH, L! may be -NHj, L2 may be OH (as in an acid) or Cl
(as in an acid chloride), and R%" may be W—(CR’z)q-Z-(CR'Rl0),—U-(CR'2)§-C(O), with
25  any functional groups optionally protected. For example, R6" may be
(benzyloxycarbonyl-amidino)benzoyl- or (N®-Boc,N8uan.-Tos)arginyl-. When L2 is OH,
a coupling agent is used. ' '
Similarly, if V is NHCO, L1 may be -COZH or CO-C, L2 may be -NH3, and R6"
may be W—(CR'z)q-Z-(CR'Rlo)rU-(CR . For example, R6" may be
30  (benzyloxycarbonylamidino)-phenyl, (benzyloxycarbonylamino)methylbenzyl- or 6-
(bczizyloxycarbonylamino)hcxyl-.




catal yst, PPA refers to |- propanephosphonl c acid cyclic anhydr| de DPPA

refers to di phenyl phosphoryl azirde, BOP refers to
benzotri azol - 1-yl oxy- - 7 s{.di-met.- hyoﬁlm no) phosphoni um .
hexaf | uor ophosphate, HF refers to- hydrofiu c acid, . TEA refers to

triethylamne, TFA refers to trifluoroacetic acid, PCC refers to pyridinium
35

T f’“' O O O Sypere % ingSHISR ok mey PR SP2CLL? b 5 i by

1) ' T érr
M, U V. R, sP&'bs“@“é(hshl?n%ﬁS@f%@s‘E}eﬁdn’éH “}SF?“F?)r‘PrJ{ :
functional -groups {f¥ie@HeCH, L1 may bc-ﬁO , LAmayp e ICH=P-Ph{ HiTR6"GA&} bWRUPS
whi ch are ga 4,0 or e
MR R0y r St ORI R RulegBuny Tfive SiigP Plark? ahgy 157 HO0n
of the group -egR ybdM((ERi)l&mRW)eH (CR2 s.;-cmbnnect ed to L2, with
any reactive functivhél Wish ‘30%@30@ may be obyai gy@ducﬁéng?a&?ta%v' i
I VE

for formula (1) with .any reac rotecte
as defi ned forPf‘?tS?tﬁ%F@F“P‘P‘)nd\MhWI& lslﬁﬁr ni t rogen group pr ot ect ed;
to forma corrpound WhereheisfCH0] @HoN or C=C, L! may be -OH, -NH or

- gﬁ&rl her eéf’t er r'eqr%ﬁﬂjc'é@ﬁﬂ'rid?@b%??ﬁj @‘P‘%‘g‘joénay Rlog% rohzl( IC)I?‘ 1‘22)?mvng a
phar maceut i calWsy ZL@R'RIQAUL(CR)s-. For example, RS "mdybebe apparent that the
preci se ident '(Eaé/nzyfozﬁcycarglonylammmﬁ-mt:thy‘i}ben(za egrdf ?I&-bcgzyi4-p1pcndmyl)-ethyl ‘Similarly
where U or V is OCH2, NR'CH2 or C=C, L1 may be -CH;Br and L2 may be -OH, -NH
- or-C=CH, respectively. Alternately, when U or V is C=C, L1 may be Br, I or CF3S0;,
15 L2 may be c=CH and the coupling may be catalyzed by palladium and a base.
Compounds wherein V is CHOHCH2 may be prcpaxed froma sunably protcctcd
compound.where V is CH-CH by thc proccdure disclosed in J. Org Chem 54, 1354 .
(1989).
Compounds wherein V is CH2CHOH may be obtained from a suitably protected
- 20 compound where V-is CH=CH by hydroboration and basic oxidation as disclosed in Tet.. .
Len., 31, 231 (1990). | |
The compounds of formula (XI), are benzodiazepines and benzazepines and are
prepared by the general methods illustrated by Schemes 1-9. Representative methods for
preparing benzodiazepines are well known in the art (e.g., Hynes, er al., J. Het. Chem.,
25 1988, 25, 1173; Muller, er al., Helv. Chim. Acta., 1982, 65, 2118; Mori, et al., _
Heterocycles, 1981, 16, 1491); and WO 93/00095 which are incorporated herein by
reference. Scheme 10 is illustrative of a method to prepare benzothiazepines.
Benzoxazepines may be. prepared in an analogous manner by starting with the compound
wherein § is replaced by O. In the Schemes, R1"-R7" indicate R1-R7 or a suitable
30  precursor thereof, wherein any functional groups are protected as known in the art.



20 the site of the Ilnkage bei ng forned. General nethods for preparing the

| i nkage -(CRRO)r’ U-(CR'Z)S V- . are.described, for exanple, in EP-A O
372 486 and EP-A 0 381 - 033 and EP-A Q0 478. 363, which are incorporated
herein by reference. “For*. |ns-t1a'9rrce if Vis CONH, L1 may be
-NH2, L2 may be OH (as in an aci d) or C (as in an acid chloride),

and R6" my be W(CR 2)g-Z-(CRROrU(CR 2)s-C(O, wth 25 any functional
grotps optionally protected. For exanpl h 1may be

(benzyl oxycar bonyl - am di no) benzoyl - or (N[ err] Boc Nguan Tos) argi nyl -. Wen
L2 is OH . acoupllngagent ico,eRgd:- : Simtarly, ‘if-Vis
NHCO, L1 nmay be - CO2H or %N% may be -NH2 and R6 may be

W (CR 2)g-Z- (CR R10) r U- 2) 52 ar exanp R6" ngy be 30 H, . Pd/C
(benzyl oxycar béa )-phenyl, (benzyl yl am n?_? met hufob)eozyl - or
6- (benzyl o bony.

-12- WeFe V i SDNBEITBA Ll may be™~S0 -I’<I22 may be -NH2 and
R6" nmay be as . above. Wiere V is SO2NH, L1 mayHbe R°NH2 and’ L2 may be
SQ2C . Methos to prepare such sul fonyl chlorides are disclosed, for
instance, in J."Og. Chem, 23, 1257 (1958). If Vis CH=CH L1
may be -CHO, L2 may be CH:P-Ph3 and R6 may be W 5 :
(CR’2)qZ(CR’R10)r-U—(CR’ Alternately, L ;JDS L2 may be
CHO, e. dBoc-hibbe W(CR' 2 Hy» Rareyrli RTOf ) CHOTFA
Wiere V is CH2CH2, cundsc%ﬁi}ﬂsbe—o'bm—rr'ed by red n of =& sut

pr ot ect ed corrpound whe ern—¥ i_.s CH=B0CHs ' CH20, CH2N
or Jerr]C, L1 may be -C]—I,-l N#E or 10 -Cerr]cH, respectl\fély L2 may be
-Br, and R6 may be W(CR2)g-Z- (CR R10)r-U- (CR 2)s-. For exanple, R6
may be (benzyl oxycar bonyl am no) - net hyl benzyl - or

2- (N-benzyl -4-piperidinyl)-ethyl. Simlarly where U or Vis OCHZ,

NR CH2 or (err

, L1 g be -CH2Br and L2 may be RGH
-Clerr]CH, res

1 er nat elRf-oMhen U of V i's (f

o

| or CF3S®8, 15 y b_ § er r']'CH-'a'le—t'H'e coupl i ng, mal bd.cat@aryzed by
pal | adi um and a basé&”” N ﬁp ds wherein V-is> -zmay be
prepared from a suitabl y prB{ect ed PEA DM vhound where Vis =G byt he

procedure disclosed in J. Og. Chem, 54,1354 (1989).

Compounds wherein V is CH2CHOH nay be obtained froma suitably protected 20
compound where Vis CH=CH by hydroboration and basic oxidation as disclosed
in Tet. Lett., 31, 231 (1990). The conpounds of fornula
(XI'), are benzodi azepl nes and benzazepl nes and are

1) H, PAC R\Q(\NH 0
. N ’Z=

2) [o] RZ"

: eg. R® = p-(Cbz-amidino)benzoyl

R® = p-(amidino)benzoy! amino



prepared by the general nethqds illustrated by Schemes 1-9. Representative

met hods for prepari ng:-henzodi-azepi.nes.are well known in the art (e.g.;
Hynes, et al., J. Het. Chem , 25" - 1988, ¥ 1. 173; Miller, et al.. Helv.
Chim Acta., 1982, 65, 2118; Mri, et al., Het er ocycl es, 1981, 16,
1491); and WD 93/ 00095 which are incor%ogateg herei n by ref erence.
Schene 10 is illustrative of a nethod t are benzot hi azepi nes.
Benzoxazepi nes nmay be prepared i-n an anal ogous manner by starting with the
compound - -. .. wherei-n-S:is replaced by 0.-1n ghe, Schepes, R1"-R7" indicate”

R1-R7 or a suitable 30. I1lfg)recursor t hereof , wher

any H -Bhal groups
are protected @by :':u! GHP t he Ha€NBH3 ON Scheme 1 R ?BroE:] 14

Schene 2 |

| —— e

/ X RY-NH, "X couple

R
R4 9 e
~N N R
. _R¥
ozN\d NH4-Boc 1) acid OzN\@‘N | He
- S O D e
X 2) DMSO/90° Nf?j Pa/C
DIEA IIR" R
NH-Cbz

NH,

H,, PdC .
HN H
.
I:I N” R
1) Hp, PAC ‘@(\
N

Y

0 ,2:0
20 NN
-
Y R
NH,
eg. X=Cl,Br, F
™ : R R" =H,CHa
o R¥ = CHg, CHCO5CHs,
0 Nf | CHaCOCeH11, CHCOB
T g2 R? = CHg, COoH, CH,CO,CHj,
CHCOCeH1y

R* = CH,CH,-Ph
Rﬁ =H
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Scheme 3 [err] - 16- Schenme 4 [err]
Scheme 5 [err] N o 2u el N

e

1-BuO,C CH - '
2 \Q 3 NBS t BU02CUCH28|' R4_ N
——— -
) —_—
17 NG, - NO,

R1

-R¢

t-BuO,C nR 1-Bu0,C N .
1

ﬁ‘ é oc Ha, Pd/C U\ Boc ~«{CCO,CHa3)>

. NO ' -

2 NHZ
~ 1) Ha PdC R

t-BuO,C N” HO,C N
' ' ) 2) TFA

Couple RENHCO 1) TFA, Hz, Pd/C _
’t 2) NaOH

6.
R 'NHz COzCHg

R eg. RY =CH,CHoPh

Kol -
R N * R®" = p-(Cbz-amidinojbenzy! |
’t? R® = p-(amidinobenzyl)aminocarbony!

1

H COZH R =H



1-*----118 ~ Scheme 6 [err}.

Scheme 4
. CHoBr 1y RENH, _ NRE i FAiE
. ~ éOC
2) (Boc)20, TEA
t‘BUOzC NOz R 1‘Bu020 NOZ
g NR*-Boc
NR" (cco,CHa e P
o " J\,.,cso CH, 2) TFA
t'BUOzC NH2 t'BUOzC NH \ 2 3
’ o : . . R4- .
NR*-Boc N’ |
. /@:_)Ci)chis - 1) NaOCH3 /@\/:to 1) SOCh
2) Hci —_*2 e
Hozc El COcha HOzC ﬁ 0020H3 ) 2
. ' R
1) Ha, Pd/C N o
RS'CO ’t E RS N’t
CO,CH, H N\—COMH

eg. RY =Ph-CHCHy
R®" = p-(Cbz-amidino)anilino
R = (p-amidinoanilino)carbonyl



Scheme 9  [err] )
Schene 10 [err]
-Scheme 5
— .
S 'R4’ ""ﬁi:'
N . N :
HO,C ﬁ RZ 2) NaN N;-C(O) ﬁ R 2) HCI .
‘R4. 'R4'
: N N
i . 6° N
_ R¥
deblock _ - N o
1) Hp, PUC / ’2:
2) NaOH R g R
eq. R™=CH,CO,CH,
RZ:= CHaCOM -
RS = p-(Cbz-amidino)benzoyl
RS = p-amidino-benzoylamino
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5 A particul arI y useful internediate is the 1,4- benzod| azepi ne

conpound of formul a (X1), wherel _A_I_IS NRl Adi's NR4; ; Ll is CHO,
CR2R, Br, |, OH CF3SC8, CH2-T, oT and Tis OH, NHR" d, Br or
[. In parti cular, conpounds wher ei n: "RiiT s - d 4dalkyl, d- 4oxoal kyl ;
R2 is .CH2CO2R and R4 is QCl-6al kyl are useful Mor e parti cularly,

conpounds wherein R4 is H d -4al kyl or ggeniglfl -4al kyl ar'e useful. O her
10~ useful internediates abﬁ simlarly ut ed benzazepi ne conmpounds
of formula (X), . 1 i SNBSRL andA4 i oNR4-CHs 1) RY -NchoupI i ng
reagents as used herei not e reagents. whi.ch. w' used . t-e—Haf¥n :
2Foogj | m de ’ng@%o' vat ed

pepti de bonds. tBuyDs upBrng net hods yepwl.ey
anhydri des and esters and acyl halides. Reagents such a

DPPA, PPA, BOP reagent, 15 HOBt, N-hydroxysucci ni m de and oxal yl chl or| de
are typical. Coupl i ng r@l,slagés t§ form peptide bonds are
generally well known tgathe~art. The CodEHof pept | de_synt hesis
general |y set forth by BOWans™§' -Bec al . ~THE'PRACTI CE OF PERTHERE
SYNTHESI S, Spri, nger - Vel 28 Berl in, 19H4Phafy I\'Ebt al . i . Chem, 29,
084 U001 985, 5 J. Ved. d@g ﬁgot B04CT 107
illustrative of the techni que and d(p rporated her ei CACH
r ef er ence. : Sol ution synthesis for the formati on of am de or
pepti de bonds is accorrpl i shed usi nngonvent i onal nethods used to form
am de bonds. Typic t he am aatine is 5 ed viaitsfree
amno greup to an_a riate cdg | 2§l s 'subst {
sui t abl e“car bodi | m»?a%mfe"“p' i A A, sych as N, N di GWHlﬁbhexyI

car bodi i #'de (DCC), dﬁl y ) rResence of catalysts such as
1- hydr oxybenzotri azole (HOBt) and ~ dine iyl ani no pyri di ne ( DVAP) . .
O her met-hods, such as the formation of activated esters, anhydri des
or acid halides, of the free carboxyl of a suitably protected acid 10
substrate, and subsequent reﬁch'on with the free amne of g sujrfably
protected am ne, deblock N

. . - .'-'.: c
Rs RG- S
COZH

eg. R? -(CHz)aPh Lo
' RS p-(Cbz-armdmo)amhno

NBS = N-bromosuccinimide R® = p-amidinophenylaminocarbony!



optionally in the presence of a bhase, are also suitable. For exanple, a
prot ected Boc- am nQ acrd or Cbz anldlno benzoic acid is treated in
an anhydrous sol vent, such:as™ neihyl €..chl oride or
tetrahydrofuran(THF), in the presence of “a"base,-. such..as N-nethyl .

nor pholine, DVAP or 'a trial kylamne, with isobutyl chloroformate to form
the "activated 15 anhydri de", which iiﬁgagézquently reaeted with the free
amine of a second protected am no r aniline.

Compounds of fornula (XI1) are prepared by conventional nethods known in
the . = art.-f.r.oH3NNHgTerci A, abl-e-(imd)ggd-al s NG T

basi ¢ functi onal —group™ acg‘eg to Z—ept+onal I y : : chai n,
and is protected duri ngoiNE ~S¥ - of R6 or 20 p ' A i nto the
nol ecule after the -(CR R10)r-U (CR 2)s-V- linkage h%s been f or med.
For exanpl e, conpounds of formula (XI1) or fornula (1) wherein Wis a

sui tably substituted R R'N-, F\"F\’ NC(=NR ), RZN(R13)C-N-

R'N=(R13) G- NR -, Lawessoryg 2N( “NNHor R ROMGR N=) G- N NH epar ed by
convent i onal net Hoos——* i ng e dirschosed,NF @‘ 0 :
EP-A 0 381 033 orfgem o Neh 25 are incorpo rein by

ref erence. Corrpounds of formula (XIl) wherein Wis [err] are
prepared, inter alia, by nmet hods di sclosed in EP-A 0 478 363.

Conpounds wher ei n Wy g7 882N CN-X- or R'R CNR -X-, and X
is Oare prepared, H’\t,@(;ogl agby met herdg A6 'rN((%w 'j g Chem 51,

5047 (1986). 30 = ———————GC@ApOUnOsN-Hier € RZN(R
B ) prepared Tnter aI|a by

R'R N(R N=) G NR - X- ,2) a4, X is

met hods di sclosed in United States Patent 3,714,253 and Eur. J. Med:
Chem -Chim Ther., 20,25 (1985). Corrpounds wherein W

i SR 2N(R 2N) C=N- X- or R'R N(R N=) G- NR - X and X is (O, are )
prepared, inter alia, by rret ho ﬁscﬁbﬁecplﬂn Uni ted St at es}a%tg
3,714,253 35 and Cag, 3, 3100pl¢ 1965), mpounds
wherein Wis RK; )m be-p+e-p-a+-ee|—-rnt r—all by>=0 met hods
di sclosed in J. m_NH16 1063 ﬁ)lggggckor\] - HeTN1 H 26, 125

(1989). - 24-

Conmpounds wherein Wis R 2NR NC(=NR )- are pr epar ed by conventi onal

met hods i ncl udi ngnk DG closed in Synthesg (piﬁa]

Conpounds wher ei Ii:bhltw_l pcnﬁ g N- are prepar ec?S i n‘r_.‘@r : mz@mr%mo)ber}zﬁ%ds

di scl osed in J. Prakt. , 36, 29 (1967). 5 a '"@B YATEO wher ei n
Wis R R'NR NCO are prepared inter alia, by nethods



disclosed in Bull. Chem Soc. Jpn., 43, 2257 (1970). Conmpounds
whereiin Wis R'R NC(=NR")Y, -and Y rs S, are prepared inter alia, by
nmet hods di scl osed i-n Chem: Lett +1379:» (1986) Conpounds .of
formula (XI'l') or formJIa(I) whereln WLgQR"R'NC( =NR )Y and Y 10 is O
are prepared by conventional- ‘met hods i ncl udi'ng t hose disclosed in Japanese
Pat ent 2022751. Useful internediates of fornula (Xl1)

i nct'ude conpounds of the formula W - Scheme 8

(CR 2)g-Z-R(CR R10)r-U-(CR 2)s-L2, wherein Z, R, R', RI0, U, q, r, and s
are as defi ned f forrrula(l) L2 is g CCJZR' Cerr]GH OH d,

‘Bry, -1, CH2-T or F N and T'Nig-dip  CR3SEB, Y HF\"," adecgr or 1; and W
is Wwith any remRg Dasi c—Aogen gr op br ot ected—as—erei n
descri bed by O3R, a nit]fogen protectingo oup. RjSO2, R ocPand R CO
(e.g., Tos, Boc, Cbz d» acetyl) are typical nirNgen protecting groups.
Particul ar exanpl es of such internedi ates ar@H [err]
and [err] , Wherein Eis Nor CH R20 is hydr ogen, ami no, nono or
di - C1- 4al kyl

hydroxy or Cl-4alk OMe The reactive

functional gr oup t he\si dechaigls of eac)@magmc)ﬁe 25
i S kngwn i —the—art. Su g protedtive—grotpes are

di scl osed i nO,N BT PR@'E&?']‘VE @UPS | NNBRGANI C CHEM STRY, John

Wl ey and Sons, New York, 1981.% For exanpl e, the Boc, Cbz, phthal oyl or

Fnoc group may be used for protection of an am no or am' di no group.

The Boc group is generally preferred for protection of an [err]-

am no group. A t-Bu, cHex or Bﬁr;zyl ester may be used for t%?“epro-t ection of.

t he side )
1) Ho, PAIC 1) LiBH4
O 0 —_—
O.N NH-Boc 2) Cbz-Cl  Cbz-HN NH-Boc 2) PCC
PhaP=CHCO,Et CO.Et
. e ete———— \
Cbz-HN Cbz-HN NH-Boc.
1) TFA ' Ha,Pd/C
——— i Y-
2)Ac-OH Cbz-HN N N
) z H CO,Et HzN 4 CO,Et
couple 1) Hp, Pd/C
eererer———r—T—— | esenmmacemamnan——
. 2) NaOH
Rs -OH RE6'NH N : R® N

eg. R = p-(Cbz-amidino)benzoy!
R® = p-amidinobenzoylamino



chai n carboxyl. A benzyl group or suitably substituted benzyl group (e.g.,
4- et hoxy- benzyl or 2,4- dlnethoxy benzyl) is used to protect the

ner capt o- group or t he hydroxyl group; The tosyl group may be used for
protection of the inidazolyl group and toa% , nitro group for
protection of the guanidino group.” A suitdbly” substltuted carbobenzyloxy "5
group or benzyl group nmay be also be used for the hydroxyl group or am no

gr oup. Sui t abl e substitution of tgggﬁgigobenzyloxy or benzyl
protecting groups is ortho and/or P ubstitution with chloro,
brono, nitro or nethyl, and is used to nodify the reactivity of the

- protecti-ve-group.: Except for-. th E roup, -t he protective gfoups-for the -

am no noi ety are, nos tIy, t hosepgphi clpear e renoved by

10 ese2bN6¥tct|ve groups ane renoledby such
nathBHgsodlunmgq inJliquid asonia or HF

treatnent, as known i t= i i } gr oups

especiallly on the six-¥enb& ed y t he bi cy ZrigTEA may be

acconpl i shed by al kyl ati on, Osulg ﬁ%ﬁé ion, cyanatioft® acylation as'is

generally known in the art. 15 2 Acid addition salts of the

peptides are prepared in a standard manner in a suitable sol vent from

t he parent conpound and an exgess of an acid, such as hydrochloric,

hydr obrom c, sulfuric, %m%ipﬁoric, acetic, nalelc succinic or

met hanesul f oni c. %h- - acetate salt fohg&ls espe0|aﬁfy useful. Certain

of the conpounds Y4 oW HCl gFeRyons\whi ch may be

%fedaﬂﬁﬂ’by tre

U
acceptabl e. Cationic Ffar erf-a0 R
conpound with an exce \a| karTmeTeagent , a'ﬁygrggrdér
gont aiBitagPPhe approprd ate cati W% with an

car bonate or . al koxi dég,

appropriate organi c am ne. Cations such as LI+ +, K+, Ca++, My++
and NH4+ are specific exanple® of cations presefnt in pharmaceutically
acceptabl e salts. This invention provides a pharnaceuti cal
conposition which conprises a 25 conpound according to fornula (1) and a
pharmaceutically acceptable carrier. Accordi ngly, the conpounds of
fornula (1) may be used-in the mRfiuf acture of a medr€anent .

Phar maceut i cal ~ coffpol¥ ‘he conpounds R N[1) prepared as

her ei nbef ore descri bed | ated as sol uf

mld acid treatnq? .
met hods as cataly

powders for par ent i ni sTration.. Powke 2 be reconstituted
by addition of a suitable dllueat 30 Haz Bd(Obther pharnace '|caIIy accept abl e
carrier prior to use. The |Ia formul ati on may be gy buffered,

i sotoni c, aqueous solution. Ex8nples of suitable dil ents are nor mal

i sotonic sal i ne sol ution,” standard 5% gextrose wat er or buffered
sodi um or ammoni um acet ate solutlon uch formul ati on is especially
suitable for parenteral adm nistration, al 3 be used for oral

adm ni stration or contained in a net ;ed dose |nhaler or nebu&;zer 35 for
insufflation. It may, be gesirabl s_{e add exci pi engg sych
pol yvi nyl pyrrol i done, i deroxy cellu
pol yet hyl ene gl ycol, mannitlg ‘chl ori de or

CO.H

€g. R -CHZCHz-Ph
p-(Cbz-amldmo)benzoyl
R = p-amxdmobenzoylammo



- 26- Al ternately, these peptides may be encapsul at ed,
tableted or prepared ina. .. - . etrul sion".or syrup for oral
adni.ni stration. Pharnaceutical]’ Y, accept abI e solid or liquid
carriers may be added to enhance or-st abln% ze it he corrp03| ton, or to

facilitate preparation = of the conposition. Solid carriers’include
starch, lactose, calciumsulfate dihydrate, terra 5 al ba, magnesi um
stearate or stearic acid, talc, pecti nﬁsg&,&gﬂﬁ, agar or gelatin. Liquid
carriers include syrup, peanut oil, ol , saline and water. The

carrier may al so : i ncl ude a sust ai ned reI ease material such as

glyceryl rronq;g,‘;hear ate(ﬁngI yceryl disteapm e CO.H~ -al-one or Wi'fh & wax.”

The anount of S0 Arr enveRpi-8a,dt - pr y, will be B&Hseen

about 20 ng to w pe-l—d-os-ag%—uﬂ'r Thg, ghar maceut i cal gt ions
R ARELAE,

are made 10 fol'vow Jog the conventional tecHni (P4eH,RIFOpaar | vi ng
mlling, mxing, granul ati ng, and conpressing, when necessary, for
tablet forns; or mlling, mxing and fiIIingfor hard gel atin

capsuleformSQZWen ad;H|2CEHd carrier is U e p @tlon w |
be in the formo i rup, elixBf:NHeml Si0 |on o /a aq Bs or nonHaqueous
suspensi on. buch a | i qui d formul ati on be admi ni stered aitectly

p.o. or filled int¥ a‘seokirgeMati n 15 capsul e S-CHzPh-OMe For rectal
adm ni stration, the peptides of this invention nay al so be conbi ned
Wi th excipients such as cocoa butter, gl yceri n, gelatin or polyethylene

gl ycol s and r@)pded |nto a suppos The
conmpounds of thi entNHoR? may -be used M-Htfhl b|t @ggb gation
20  of platel et: bl ood an oduct or ex
vi vo ma&fi pul ation SH s d(}) | agn eé

This invention al so provides a rret h i nhibiti et aggregatl on
and cl ot- formation in a manmal , especi al | y a human, which conpri ses
the internal adm nistration of a peptide of forrrula (I') and a

phar maceut i cajbly accepgabl e.carrier. |ndi GANH - .25 therapy .
i ncl ude acute my yFaryt al farcti Bﬁ-QH\M ),.. deey n osi_d) HaWdithpar y
enbol i sm ' disseq i anu .. trasupleent T schen Tl A) 2yNao@ke and
ot her infarct- S @4LHYi sorders, and un S b3 Chronic or
acute states of hyper-aggregability, such as di ssem nat ed

i ntravascul ar coagul ation (DI C), septicem a, surgical or infectious
shock, post-operatiyg and post partum trauma,egcar d‘OpTHOIPhy bypass

surgery, 30 i ncoRpaNbie mméod transfu5| on, &% WpLCE:-BhidR6) Bedzoyl

t hronbotic thronbocyt (TTP)Rs _sggllﬁ;a,n\bgg,qygy%qol mrune
di seases, are likely

S % p%#s ve to such treatnent.
addi tion, the peptides of tthi s—I"M#enti on may be useful in a nethod for t he
prevention of nmetastatic conditions, the prevention or treatnent of
f ungal or bact erl |nf

n nost.inul atio
treat ment>of si ck ‘Iﬁa"é %@éntcgﬂﬁd‘?tﬁés %Févéh‘i’l%aﬁ?pmc %%"PO‘PBé’&fmﬂla of
di seases in (\Kl)cbvhbmheAll ¢ésNRp Adis NR4;a Lilac CHOQ, CO2R', Br, I, OH, CF3SOH e Pior de

I's adm ni st epgepel 1i3of ;s BR! MR cPBE ST nFakdlcul, SMEp&ALS Fhbreid R1 3 FFRNNEY
Ci.4alkyl, Ci.40xoalkyl; R2 is CHCO2R' and R4 is Q-Cj.galkyl are useful. More
particularly, compounds wherein R4 is H, Cj4alkyl or phenylCj.4alkyl are useful. Other

10  useful intermediates are similarly substituted benzazepine compounds of formula (XT),
where Al is CHR! andA% is NR4 .

Coupling reagents as used herein denote xeagents which may 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,

15  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 ez al., THE PRACTICE OF
PEPTIDE SYNTHESIS, Springer-Verlag, Berlin, 1984, Alietal.inJ. Med. Chem., 29, 984




such that the concentration of drug in the plasma is sufficient to inhibit

pl at el.et aggregation, or other--such-i.ndi cation.” The pharnmaceutical -
conmposition containing the. ... . .. i _

-27- : peptide is admmistered-at-a «@%e. bet ween about 0.2 to about

50 ng/kg in a nmanner -“consi stent” wi th 'the condition of the patient -
For acute therapy, parenteral adm nistration Is preferred. For

persi stent st §1986)ahd dyMed (Ghpre 302291 (1987 art genasibniilostrativelsfitheteoknigireand
peptide in 5% ﬁ&&@%ﬁt&&héﬁ?ﬁ%%yr@fer&%ml saline is nost effective,
ar ’bo )

al t hough an I'ntranmuscul ar us I'njection may be sufficient. :

- For chronic, but ndyfution syathesisforithe fasmapornofsineide atjpeiiigithionts is dccormplished - -

adm ni strati oRgl ioRalGRAR : b ot o TR

injection is sai acglme’?x_mT e e,g?iisg‘ese& g; %%hlgﬁéﬁ’ﬁsé%kj %81 'lg’ndel@?g& ?ﬁ%ﬁ{lﬁnﬁg’s

dai ly at a5l ef8IPIS V%&M. P §TOUPA0 &1 SDPTRBAAE CRIoRYiR asiesubstrate using @t a

dai |y dose of saitablé catbddiirideloulingQ@emmsict/ad NyN' d!i@{clohcxyl carbodifthide (PLEY] | ON

further provi%gﬁ a{mtr{ﬁd for ihﬂibitin he .r.eqccl usi on,of . a artery

or vein follo anq,l YoPHePenee Pheatalysss i'aéi]l'}lygﬁ?ﬁﬁ cRzotriggole (H(pBt) and

adni ni st r at i odiroéthylamino pynidipe (RDMAF). Othiermieehdds) suehds thef foRnation oftacavaent .

It has been f ypll | ti.de,.in fibrinalytic

t herapy eit hergﬁg%éé_e tsﬂ?{&@gﬁj@zlﬁ@hg%% ‘g%eﬁaryb 05?'1 %ﬁ&%’ﬁg@' Rrﬁécgfiﬁﬁi%

to reoccl 4&i osubstmte, and subsequenyirsactionewith theiftes aoimt ef@ suitablyprotectedantingn t he

term fibrinol whiién | Sl 3 0 ra
b%)hénz_ﬁ%ﬁtthé d@g#&ﬁ&@ﬁﬂfl Cﬁas.g,l are alsh Suitdbid! H}%xﬁﬁgﬁ gg?crtcé/@fﬁ@@.

natural or syntheti ¢, pr rectly or y causes the
lysis of a fi BRRP ger %W-MH%Qwowdﬂém#@da%n anhysrousisobient, guch as
of Tibrinol yt nmetegens chlofladris ' )3 thd/ BheQie IO & bASE sudils 1XARTRYIE:
ani strepl ase, . ur lﬁl se é_EU . pI O- uroki'gas (pUK), streptokinase
(SK), tissue B]oég?ﬂlﬂ’(?gﬁ &EPT@ ylg*gmc, Vixp mﬁcthc torfopm theyracyvated
t hereof , whi chnhyeirizie!, whiels isl snbspgue iy rexatdwith elid frdd aming WE B second préBeted
variants whicf.l V&i@@?%&.ﬁggm cally nmodified or in which one or nore am no
aa.

aci ds have been a del eted or substituted or 'in which one or nore

or functional domaiGesmpounds ofiffaumuls€XH) artdreparaibyetanemionl tneteds ktiown asthBy

conbi ni ng the VRS tt.e.: af. QRE. ol asgi:nogen act i vatog wi:th:the .

fibrin bindi ngﬁ gi;{nrgie%ﬁg %&éﬁi& ﬁ@?a%? é“&ﬁ%%%?ﬁ?*%%@?@é@?#§?=ti§f“§%°w BFUR

bi ndi ng nol ec@iEhedin gy optianally viaanadky) shaiayand is protastd dupingite synuhasis ofiRS or

whi ch onez20  is in@bdWERASNBING ROMCARE 0B &btﬁﬁz’ﬁmﬁub(@@%ﬁ-?{ﬁgg%%f{sﬁ%ﬁ red
in whiTh-the

anong pl asm npgen a%t?i vat or.s are variants of t. Wni | e prinmary
am no acid seg(g'@’ﬁ’ L EX45RRIf, compopads of formyda (XII) or fgrmula(ly wherein Wdsaisuitably
as to increassubstignedRIRINIAR TRNC(eNRS), RhN(R! YN Ra=@dB3) @ NR, t PA

G owm h factor ' d .o QY _Robinson et. al.., EP-A 0 297

580 and 30 EroRA VA er R BNEND0 R e BpiRa by EPAyRiofR ey br | o

proteins, sucinciudingthose disclosed in EP-A 0 372 486, EP-A 0 381 033 or EP-A 0 478 363, which
25  are incorporated herein by reference.

Compounds of formula (XII) wherein W is @ are prepared, inter alia, by
methods disclosed in EP-A 0 478 363.
Compounds wherein W is R'2IN(R'2N)C=N-X- or R"R'N(R'N=)C-NR'-X-, and X
is O are prepared, inter alia, by methods disclosed in J. Org. Chem., 51, 5047 (1986).
30 Compounds wherein W is R'2N(R'2N)C=N-X- or R"R'N(R'N=)C-NR'-X-, and X
is N=CR', are prepared, inter alia, by methods disclosed in United States Patenit
3,714,253 and Eur. J. Med. Chem.-Chim. Ther., 20, 25 (1985). |
Compounds wherein W isR'zN(R'zN)_C=N -X-or R"R'N (R'N =)C-NR-X-, and X
is C(O), are prepared, inter alia, by methods disclosed in United States Patent 3,714,253
35 and Can.J. Chem., 43, 3103 (1965). ' |
Compounds wherein W is RONR'C(=NR")- may be prepared, inter alia, by
methods disclosed in J. Het. Chem., 16, 1063 (1979) or J. Het. Chem., 26, 125 (1989).



disclosed in EP O 028 489, EP 0 155 387 and EP 0 297 882, all of which are
I ncor por at ed her ei n :by.. reference Anrstrepl ase is a preferred hybri d
protein for use in this |nvent' 12 PRI -Fi.brinolytic agents may be

i sol ated from natural sources; but- are cerjm)niy pr oduced by.

tradi ti onal nmethods of genéti-¢ engi neering. 35 - © 7 Useful”

formul ati ons of tPA, SK, UK and pUK are disclosed, for exanple, in EP-A
0211 592, EP-A O obfids @ﬁE}eH\ﬁxs RQNR"NC&N_’IQ éé repateld B3fcontéritidnar e

i ncor por at ed rein by reference. Typica d hé fi br| nol yti c agent
may be forrrumﬂ@dsml%n&ﬂw%%cmse—dmS)"Hbm%rﬁ? P&t oni ¢ sol ution, such as

-.gog' u'rg?dgrtammlnl UQosipd hﬁ%@u&&r&ﬂmmmﬁ’hﬁ[ﬁﬂpx@buﬁd C?zzeralza, bly r{lcthodﬁr;' g Sto
itiona excr nt s nyl pyrrolidone, gelatin, hydroxy .
cellul ose, alifeloged lﬂrjr% ﬁ#éjﬁ%'?ilzggﬁ% manni tol and sodi um chl ori de may
al so be aglded. Compounds whereimp¥ds RIRYNRINOO: ard prepared,iigrerlalia, by methods
The pharnaceyt i tio0 b 'Fﬁ?al d with both the conpound of
5 formul a ?’1 fﬁ?ﬂfn%@{zﬁﬁswy??ﬁﬁyﬁ’%fﬁé bgnt ai ner, but fornmulation in
di f ferent cont ai n€osmpounds whereiprWiigRF '%MC(#N&?YbandrYagénw pagpargsh dverielin.i n
solution for Bg oéﬁ se&gp&ﬁé,ﬁrqgnl r13791(19§ I nf usi on/r nj ection system
edus admi ni st em a

for sinultan rati on or rrangenen

| ndi cations for s&‘@mnoné%giomw@&l) py/oemuka (B W#lﬁrcm}é{rS&qR'l*&G%éYﬁndY

thrombosig, is0, arc? HyYcoRvERionsl thethibdsakeluding thdse discidédinClapsise Pagnt
di sorders. TS 3%1 eis 10 - adm ni stered just prior to, at the sane tine
as, or just r¥ parenteral adm nistration of t PA or other

fibri nol ytic agenUseful inrerynediatescof dermula () ilnoludenbmpum& méatcrfemulaAWh t he

i el 1y ?Cﬁeﬁ%?ﬁﬁ?\*“té’bﬂ?-(?ﬁ@ o) EahERRT KT R0, 003, 0850 B4 kbAlF ©

tPA, SK,~ UK ﬁmrfptmllar@ bais CHO, COnRIOS=&-H oOH, @/mgraeﬂz-trm NRR&candvBisdos e

g];nslgﬁl gn%)t ! g%;?’ﬁbét ration bﬁﬁforq %‘ bi toﬁ";’ﬁﬁ”‘ﬁ% r |b%’ci)1 piro ccgoulg:)

t he s aiotestedias Heseia desaribaé by RE, a nitrogen protgssing aroueo M&s&@

singl e cont aiRrED,.(e.gYaBs, 390@(.18@6:‘ acetyl? are GfitA RitgeA PRAECHR Prahpie Particular
i ndi vi dual bottles ngi vial s -or "of her ‘contai ners each "having an

effective anBYHRPlgso IMATRGHYES 887 parenteral admi nistration, as
descri bed above, and an 20 effectlve armunt of tPA, or other fibri nol ytic
agent, for parenter ﬂlg_tratr (@escry hed abo(\gh)s yeh kit

t| Ryt

can conprise, for exdﬁp 2 Bot h phar agents éparate
cont ai ners or tmENsa contalner ongl 1y as 1yophi l ze pl ugs, and

cont ai ners sol utions for rec stitution: A vari tlon of sthis is to
I ncl ude the solutron for reconstitution and the l[yophilized plug in

two chambers of a single captainer, which can 25  be caused to adm x prior

to use. Wth such an berrent the fibrinol ytic and the
RPR™N L2 — (CHg)y gL
: RPR"-N '

|/\NH

and @ . wherein E is N or CH, R20 is hydrogen, amino, mono or di-Cj.
4alkylamino, hydroxy or Cj4alkyl. .

The reactive functional groups of the 51dccha1ns of cach synthetic fragment are

25  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
an amino or amidino group. The Boc group is generally preferred for protection of an o-
amino group. A t-Bu, cHex or benzyl ester may be used for the protection of the side



peptide may be packaged separately, as in two containers, or 1 yophilized
together as a ~ powder .and, pr.ovi-ded.in .a. single container.

When bot h agents are prov1ded in sol'ution-form they can be contained in an
i nfusi on/injection systemfor.. 5|nultaneousggdﬁlnlstratlon or. in a tandem .
arrangenment. 30 For exarpl e,” the- platelet aggregation inhibitor may- be ‘i n
an i.v. injectable form or I nfusion bag linked in series, via

tubing, to thEh&hféMstaWtA Bexﬁgﬁgkbup Br anﬁsw.@sﬁ:ateu%eﬁfwga&p (e.g., 4-mbBoRY-
such a systen\’ ﬁ)atlen n ce| nitial oI us-t pe i nj ect

i nf usi on, enzyl Of 56’9 PR )O‘FP P ety BV“’&H 4” by&?’ﬁél '
. fibrinolytic gesipt-The tosyl group may behived Mrf?,frﬁt&é)tﬁbrmﬂ tﬁaimﬁleidlyll gryupodnd toeyl or

comPounGs o Pt iy 8l IS iBbtte, ALl bbbl s RO,

the GPIIbl3 | agraupaptbenzyl ghmiprmabbd alsybe vsedfor thcmyptoa;ybgmhp agynisgEroum, in

o il ot i o T B ot ndr

| nhi bi tion of PREBuhstithderewitlorhlpro, bromo. e prgetyd aad inessd tamedify (hegsaativityng

th bilit BHRE
RGlga a 1¥| g?’lfn en&gﬁfe aérglr]n 2?* &P ifo}'ilg %ﬁ“ﬁbﬂ%tﬁéﬁ?g&cﬁ%&ﬁm%ﬁ???g?en?:{i%“?he

procedure di SEF‘E%’&F‘? mnostconvogienrly, é'ﬁﬂf%"*{‘%ﬁ@ﬁﬁ%&ggy mild et tmapH i tion
of Platel g§ Ag%ﬁg;ﬁbtdéﬂvc groups are removedeHyl sbth methods aptatigtie hydogenades, sodiunds

denonstrated fo ure di.scl osed in WO 93/00095

( PCT/ US/ 92/ OSA‘Bls‘?mwfﬁgmmaome“&@ﬁﬁBﬁﬁﬁéng’Faphl s invention inhibit the
aggregati on of humdviodifiedtitinatf amino groups ¢spedialiyedn thiet six -AlSR baret lring @ Ghobicpdlizut -
0.001 to abou i than
0.1 Lerry . Syste il b8 Mookl 3 kARl Sifomy tagor, PAMRAOE O beSlecb B35, 170
prot eases, t hgenwalipkneien inghe art. i ncubated for 3 h (rather than 3 mn)

in the PRPgprior t%&@ﬁd&xh&?sa‘ﬁs of Bt rfégﬁ&@ssa&c ijcgarcd inas#aﬂdz}\]‘h\‘r%g ah Qisﬁﬂt%le()f

Pl at el et Aggregatlo VO I n Itron o orrratlon
i s denonst r at S8lvept ﬁr@aéhwaﬁgmcﬁ@pound andapaxgess of anacxﬁemh%mredép%ct s of

i nfusion of t mgdﬂ%%mﬁeﬁllfuﬁb Optsftdrite hdefie dmalle kS succinic oPme@astisilodie. The
met hods descri cgtgtclsndt %(I)rm is cspecxa!lly usé:f'rui) égrga.u? 29 {hrtlescompound6 2f9 %n%%xg galts or
zwitterions which may be acceptable. Cationic salts are prepa.md by treating the parent
20  compound with an excess of an alkaline reagent, such as a hydroxldc, carbonate or

'j

alkoxide, containing the appropriate cation; or with an appropriate organic amine.
Cations such as Li+, Na+, K+, Ca++, Mg++ and NHy+ are specific examples of cations
present in pharmaceutically acceptable salts.
This invention provides a pharmaceutical composition which comprises a

25 comi)ound according to formula (I)and a phannaccutically acceptible carrier.
Accordmgly, the compounds of formula (I) may be used in the manufacture of a
medicament.. Pharmaceutical composmons of the compounds of formula (I) prcpamd as
hereinbefore described may be formulated as solutions or lyophilized powders for
parenteral administration. - Powders may be reconstituted by addition of a suitable diluent

30  orother pharmaceutically acceptable carrier prior to use. The liquid formulation may be
a buffered, isotonic, aqueous solution. Examples of suitable diluents am normal isotonic
saline solution, stahda;d 5% dextrose in water or buffered sodium or ammonium acetate
solution. Such formulation is especially suitable for parenteral administration, but may
also be used for oral administration or contained in a metered dose inhaler or nebulizer

35 forinsufflation. It may be desirable to add excipients such as polyvinylpyrrolidone,
gelatin, hydroxy cellulose, acacia, polyethylene glycol, mannitol, sodium chloride or
sodium citrate.



20 The exanpl es. which follow are intended to in no way limt the
scope of this i nvent.i.on,, but are . prow -ded to illustrate how to nake
and use-the conmpounds of this. . .. _:-nventl on,; Many other enbodiments wll
be readily apparent and aval - abl e to.thosezs- ~.v.skilled.in.the.art 25
The exanpl es which foll ow are intended-to in no way imit the scope of this
i nvention, but are provided to illustrate how to make and use the conpounds

of_this i nvenﬁtlimtclypmfscqicbﬁdcsemi;dfﬁ encapshlaed, habsted orpréparyd imppar ent
and avail abl e _t

se skill t
EXAMPLES Mt iod 6 Syriihfop Rga&i E&'&‘r‘?‘bﬁ“l@g";‘ aF P%E“aﬁp‘ihcg}% pecspuble sofid gr liguid
. Centi grade.. [dhmcmsqna;cbc addedrte enhance pestdbilizeatlic gompgsifion tor &0 famlham’pmparmnn
(FAB) or eleg Ij@ﬁm()ﬁSFoh@&rﬁ@tts' udé\ﬁé:Eh Nerd& caefum sulfate’ £h§&§£é“te a -
Thomas- Hoover cap ary nelting pol, n appar at’'us and a uncor
NVR wer e §ec@ibfemagresian spmte i5isiegria agid miss pmnzmcwpmpbsé@@m Llﬁlmdess

ot herw se | n‘éhﬁf&@ﬂclu@@ 3ﬁca§1h'oﬁlt 51:@5@1 rssmrmokmer mmdah%rrxﬂay Aeynfiel d
fromtetramat Iane icities f NVR sEectra are |n i cat.ed as:

s=si ngl et 3e§“s rﬂ‘?@ r'Eﬂt%‘i‘al sﬁ“*h%?aﬁli' syl fearals o5 gly BIBATRE: of
doubl et s, dt attmebir&hﬂni whx | Phecdrsowtit of salidctabrier varies bmdpxefeﬁ-ﬁﬂy,amurhbaﬂt\ed:@nal :

J I ndi [ _

s N ot hy! - RORoR g R R D o P8 AdsRBG whiy T brpacratigal srepegprigfly A ndac”r
t r ademar k0 of folﬂmvmgrtlnmn@hmmn@btbclmqqcs bfpkmmaexe involvicpmiliing, raixing,e[err] is
fil t d : ,

(Lver oL prpRTROR oA, SRl IS0 ol S ki o

Fl or i sid{ er r filling fos haxsk gelatincapsulefooms.u Whenla liguid casrieisases thepreparation will
suppor tand ipg 1§ﬂ{c%h§b?5‘§ﬁu§ ﬁ?ﬁﬁ”@rﬁﬁﬂs% o%'aﬁrahééaas non-&! ﬁéo%?ﬁﬁs%@nm

Pennsyl¥fani a._ Anal t ech I ca

pl at es Jiere Suieh a4 ’ﬂP‘dtﬁQFﬁ“haﬂ%Wab he é@'ﬁt‘&j‘?"&%ﬁy‘:ﬂﬂy P° il dﬂl“&@t’ﬁ(’&rﬁlxﬁmaw ty .

chromat-oggapkypsdte.e carried out on Merck 60 (230-400 mash) silica gel.
ODS refers to an tade yl.si.l.yl derjvatized |I|ca ogr aphi
Support 25 RecE e RipidmeoR b Beaekies of s et epatiadt 57 bE HORPAE c ot e
per cent age ofwm:etmplems Suoh as cocoal butres ghrcerin tgcl&nﬂbpﬁﬁemyﬁmrglﬂcmm -mibled

i ndi cates an &F) ?Q&“% ‘ane derivatized silica gel - support, having a
nom nal particle ‘B[err made by Jones Chromatography, Littleton,

Thc compounds o this invention may be used in vitro to inhibit the aggregation
20  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 internal administration
.of a peptide of formula (I) and a pharmaceutically acceptable carrier. Indications for such
25 therapy include acute myocardial infarction (AMI), deep vein thrombosis, pulmonary
embolism, dissecting anurysm, transient ischemia attack (TIA), stroke and other infarct-
related disorders, and unstable angina. Chronic or acute states of hyper-aggregability,
- such as disseminated intravascular coagulation (DIC), septicemia, surgical or infectious
shock, post-operative and post-partum trauma, cardiopulmonary bypass surgery,
30  incompatible blood transfusion, abruptio placenta, thrombotic thrombocytopenic purpura
(TTP), snake venom and immune diseases, are likely to be responsive to such treatment,
In addition; the peptides of this invention may be useful in a method for the prevention of
metastatic conditions, the prevention or treatment of fungal or bacterial infection,
inducing immunostimulation, treatment of sickle cell disease, and the prevention or
35  treatment of diseases in which bone resorption is a factor.
The peptide is administered either orally or parenterally to the patient, in a manner
such that the concentration of drug in the plasma is sufficient to inhibit platelet
aggregation, or other such indication. The phanhaccutical composition containing the



Col orado. YMC ODS-AQ is an ODS chromat ographi c support and is a registered
trademark of YMC Co. Ltd. Kyoto -Japan: .PRP-1.is @ pol yneric : .
(styrene-=divinyl 30 benzene) ch*'ﬁatographlc support and is a reg|stered
trademark of Hamilton Co., ~Reho;¥: =~ *Nevada. : The follomnng

met hods are illustrative of -t he “manmer: oizmaklng certain usefut: R

I nt er medi at es for the preparation of the conpounds of this |nvent|on

35~ Preparation of 1 Preparation of 3-(2-pyrazinyl)pranoic
aci d pepudc is administered at a dose between about 0.2 to about 50 mg/kg in a man®er

but yl
a) t-buty dn%m&)ﬁ'i %ﬂhgﬁé i&fcﬁ’tﬁﬁrﬁﬁ?ﬁﬁ@‘)aucnt For acu dﬁﬁ‘% a1 ci\dmlmstranont h

di i sopropyl am ne : treate
" 2.5M n-but yl 15|PF‘PfFUFﬁ1 ( far pepsistent smeswfrhefam?ggsgabﬂgp/em ingraveneas wilision of tigs
war med to 55>c ptide it §% dbxerobe mC\Gzﬁéﬁﬂ' rfoﬁna17ﬁfxﬁtr #sIntost effecRe N AtHYGERYA azi ne (2.0
m., 21.9 Mo q jon mxture was warnmed to RT,
stirred for T)“Hm“éﬁﬁ?fgzp 'Esomp‘?'%T’eF‘P}' éc %ﬁiﬂlcﬂht yl br onpacet ate (4. 25
m., 26.3 mmvl) waBowrcidenic, bt @oncrhickl, eua:eabxplafam\aggrcgwln@d of0 adhinistration of
concent r at ed? SHUENE EIED6E Bolt ket anstefTids 5 S0 S ot by aphy
(sili 0ca gel , ad0dsserhy bnetodfout ehbsdalya) alevelofabon0. 4t:h abautmmyhmm(igbgg& 06
M) er) """%#Q’?‘%*}S%é R A T MR 18
b) 3-(2-Byrazi nyl Thisépransipe fusthenprovides a method forn&ﬂvanpmm siorepfanat i on 1
(a) (0.26 g, adery oFV@ih)fOM@@mrg rffbﬁh@ﬂu@"tﬁeha W-hich c%ﬁgmg@g-ﬂnefr&ﬂ a%xﬁﬁtpatﬂ)'ﬂ%f Tahe
m xture was cony ratm%%oqetltclne cgs_ cno thq.@%ml G fan
a light yel B FP‘m jolytig ggenig Inhas been foynd tha BIU%!PI(Q
2H), 2.77  peptid¢fin fiBhirolytic therapy either prevents reocclusion complctcly or prolongs the time
Preparation t%x%gcclusmn .
15 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. Plasmmogcn activators are a well known group
of ﬁbnnolync agents. Useful plasmmogen acuvators include, for example, anistreplase,
urokinase (UK), pro-urokinase (pUK), streptokinase (SK), tissue plasminogen activator
20  (tPA) and mutants, or variants, thereof, which retain plasminogen activator activity, such
as variants which have been chemically modified or in which one or more amino acids
have been added, deleted or substituted or in which one or more or functional domains
have been added, deleted or altered such as by combining the active site of one
plasminogen activator with the fibrin binding domain of another plasminogen activator or
25  fibrin binding molecule. Other illustrative variants include tPA molecules in which one
or more glycosylation sites have been altered. Preferred among plasminogen activators
are variants of tPA in which the primary amino acid sequence has been altered in the
growth factor domain so as to increase the serum half-life of the plasminogen activator.
tPA Growth factor variahts are disclosed, e.g., by Robinson e al., EP-A 0 297 589 and
30  Browne etal., EP-A 0240 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 incorporated
herein by reference. Anistreplase is a preferred hybrid protein for use in this invention.
Fibrinolytic agents may be isolated from natural sources, but are commonly produced by
traditional methods of genetic engineering.
35 - Useful formulations of tPA, SK, UK and pUK are dlSClOSCd, for example, in EP-A
0211 592, EP-A 0092 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




Preparation of 3-(4pyridyl:) propanam ne . a)

N-[ 3-(4-pyridyl)propyl]phthalimde ~ Diethyl azodicarboxyl ate
(4.4 g, '25.4 mol ) was dissolved in dry. THF and added 25 dropwise to a
sol ution of 3-(4-pyridyl)propanol (3..18 .g;/723.:18 mml ) ,. tri phenyl phosphi ne
(12.3. g, 46.9 mmol) and phthai?mde(Bﬁ&s 245n‘rml) in dry THE (50 )
The = - nixture was stiriéd at RT for 3.5 h <concentrated and the reS|due

t ake d. The k k

ke 2. oy SHIEE 85 cionbl i as by B ABENB o

(silica gel, caﬁxl&ﬁ ﬁﬁciﬁ?gﬂﬂpﬁhﬁbm{l lyeok ednaitohdndr sofinemghléride maypalgo be dddd.
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b) 3-(4-pyridyl) piTheahamaceutical composition miﬂm b;v?x&pampoundgfa)
2.1 g, 7 7 é’lfﬂ-

§1ydr agl ne (Omj&mr% &g l LI)Y S'P :drikr e vgﬁ?%%utgﬁﬂ%g?ﬁﬁ%&&g%ﬁﬁ%%

resi due was wmaiceadw\’(lwnm@spm@m Wﬂ@ﬁﬁbm Bt forgthey ‘E?Gﬁ@éﬁ!‘?&leéd“&%d

the residue jpfysio &hoﬂ%y&t&nqm é?ﬁlﬁftﬂ’feﬁhs hdrhin®tReoR BEinCORA®M Artirénieat. 9‘ ve
the title conmpoun

[err] 8.45 (d, 2 %“P?S qu%“%#‘“a?y inslyde myqgardial 1&5“‘(‘{9“- éqﬂ? vein ﬂ“"%

E)H) 2. ?O(t gﬁlrﬁonaﬂy &fbdlism, Eirbkc andfotl%cr ull)farct-rclated disorders. The peptide is _
reparat arati on, o enzyl exycar hon . ne
To b susbbnsFaminitered g PRRT . HInE ST UTR G5 B qarep e %@*@%@% "in

THF (100 nl) tR¥eer etﬂxdeﬁbﬂﬁmquamuﬁt sy iproverdedirable thecantibu®treatmbnt witlvthe at

0C. A 10 SOEH%;}&%P& pprg&zyé i€ il 8 BBl cfuctl Hasoor CudBiRhed o ndifhaliy O M)

was added ra ure stirr

After 1 h, t m!ubit g@amth:mmy@pcmon The efestivedess c& RA oHR Ko pUKImep bgi ve a
residue whi Cerog,59b S$RENEInd the @EBYdvedose 8f fhe pPfide may be from about 0.1 to 25

15 mgkg. .
For convenient administration of the inhibitor and the ﬁbrinolytic agent at the

same or different umcs a kit is pxcpamd compnsmg, m asingle contamer, such. as abox, . .
" carton or other' contamcr, individual bottles, bags, vials or other containers each’ havmg an
effective amount of thé inhibitor for parenteral administration, as described above, and an

20  effective amount of tPA, or other fibrinolytic agent, for parenteral administration, as
described above. Such kit can comprise, for example, both phanhat:cuticai agentsin .
separate containers or the same container, optionally as lyophilized plugs, and containers
of solutions for reconstitution. A variation of this is to include the solution for
reconstitution and the lyophilized plug in two chambers of a single container, which can

25  be caused to admix prior to use. With such an arrangement, the fibrinolytic and the
peptide may be packaged separately, as in two containers, or lyophilized togcther asa
powder and provided in a single container.

When both agents are provided in solution form, they can be contained in an
infusion/injection system for simultaneous administration or in a tandem arrangement.

30  For example, the platelet aggregation inhibitor may be in an i.v. injectable form, or
infusion bag linked in series, via tubing, to the fibrinolytic agentin a sccond infusion bag.
Using such a system, a patient can receive an initial bolus-typc m_]ccuon or mfusmn of
the peptide inhibitor followed by an infusion of the fibrinolytic agent.

The pharmacological activity of the compounds of this invention is assessed by

35  their ability to inhibit the binding of 3H-SK&F 107260, a known RGD-fibrinogen
antagonist, to the GPIIbIIla receptor; their ability to inhibit platelet aggrcgauon, in vitro,
and their ab111ty to inhibit thrombus formation in vivo.



m.). This solution was extracted with water (3 x 50 nmL.), dried (sodium

sul fate) and concentrated. The residue was redi ssolved in ether (50
m.) and-1.0 M ethereal hydroegen 15 .chl ori.de: (3.0 nL) was added. The
resulting precipitate was fi.l:itered, .suspended. in CH(Q 2 (75 m.) and

shaken with 5% sodi um hydromde (15 Ly .- ?ﬂe organi.c. Iayer Was; washed

W th water (75 rrL) dri ed- ('sodi um-sul fate) “and concentrated to give the
ti~de corrpound 30%: 1H NVR (400 MHz, CDC 3) [err] 7.15-7.4
(m 5H), 5. lnhibid ediated GPINEIabinding 3. 05-3.2 (m 2H), 2.55-2.7

(m 2H, 1.2-1.5 frﬂiibxﬁbﬂ of ﬁ@D-medxatcd GPIIb-Illa binding was demonstrated by assessing
Prepar at i on Prepar at i on

4

4- [ N (t - but 0§ @Bitisy H§/FQ'RP? éﬁ&ﬂﬂ}l%&frﬂ’ﬁmﬁf]3éhﬂ<ﬁi¥elo72§% akpown RGD- - -
4- [ N- (t - but ofitytieggen aytagbhice tothy IQRITEI S Feze ot hecbrding to tis prcvedere disclosed in

A sol utiagn ' :1-nitrobenzene (1.8 g, 9.27 mmuol),
triethyl am %’%W@y@m%#%%d di -t-butyl dicarbonate (2.8 g, 13
mrol) in THF (60 m.) was stirred for 1 h at RT, concentrated and the
residue stir 1 dafor 1 h. The aqueous phase was
decant ed anaiiﬂgoéh?%g 1nl n ethyl acetate §300 m.). 30 The

sol uti on was ext rml@aompmaméggrew;@nm dempongiraied ql}‘?@’“@&@&l’ﬁ%ﬁ Uggr i ed
(sodi um dlgélbge@tlg)w@ryg/mgw 3792/0 6g)el d the title. conpound (2 65

?m 9223 10%H1 E N(Rd 'I‘Qq:.ﬂ:omgogldi ogtw%nvgpbon 1@h1 1t?tgc2ag(grcgat1g€q?f hurﬁ@%pla@iﬂ
] et w3 et
?203 on e 3V cc}g:?’fﬁpé’?rﬁsﬁ&‘afégg B&al adi um on car bon ?0 4 g) was hydrogenat ed
at 40 psi. After' F0 assess therstabjlity bftheicempoendsas piashﬁa@retdasmdhc:mmmundamm to
Tge e ‘#*EPW?OE% ﬁéﬁ*ﬁr o3 iRVl PBP prigr 1o addivion of thagonish 1y 4. 5
(m2|—|)1536(br 3.1 (m 2H), 1.4-1.6 (m 9H), 0.9 (t, 3H).
: Inhibition f latel ion
In vivo mh1bmon of thmmbus formauon is dcmonstratcd by rccordmg the

systemic and hcmodynarmc effects of infusion of the pcpudcs into anesthetized dogs

according to the methods described in Aiken et al., Prostaglandins, 19, 629 (1980).

20 The examples which follow are intended to in no way limit the scope of this
invention, but are provided to illustrate how-to make and use the compounds of this
invention. Many other embodiments will be readily apparent and available to those
skilled in the art.

25



Preparation 5 5 Preparati on of S
3-[ N-(t - but oxycar bonyl ) ami nomet hyl | - benzyl ani ne: and

4-[ N-(t-- but oxycar bonyl ) am-nenet hyl-} benzyl-amine The title conmpounds
were prepared using the gener al pr oeedure_,)g)f J I\/bd .Chem , 32, ... 391
(1989). 10 Preparat on=e

~ Preparation of 3-[4- [N-(t- but oxycar bonyl )p| perl d| nyI ] pr opanam ne 15 . a) ?
4-[ N-(t-butoxygar r
%4 {Dyrl(dyl ) pr o%’gtho"ftg‘%}%@s%‘% fo%@é}é 1 "ng% R }umtofhc s°°5Fae. aﬁ acetic
acid, fhwritioonbus erecproyidedyto mmwdd:e‘dtoandcetané uge the gempornds Ohiien was

it es " concaeRof Many iher embocinpats 1 okl Syt rd d BRI OUORIIEd

was dried uriigke atbduced pressure, dissolved in CH2Cl12 (150 nL) 20 and
treated With triethylanmine (10.2 g, 100.7 nmol) and then with di-t-butyl

)

di carbonat e (18.0 g, 82.5 nmol ). ER¥MPEBSti on was stirred for 2 h,
concentrated and theresi due was taken up in ethyl acetate and washed
sequentially with water, 1N hydrechloric acid (2x), wat er and 1N

sodi um bi car bonat In thExamflbs, all tepaperatuneh asdn degrecirCent giadeghass spectsawémt e) ,

filt d

chr omat ogr aglSEToEey Pk B A8 dofibaidf R WARER cBlike el a5 lﬁﬁ?ﬁo o oo

gi ve thellti tmmwmh@ qnlaz @-Hwevquillaxmelung point appayguy#idarea 9: 1

chl or of or m ngicBaR&kd.; 1H NMR (400 M—lz CDC13) [err] 4.08 (m 2H), 3. 65

fxﬁ [ 32[H31 [2N6 ?t (Eutw@‘%a’éﬁ%&rﬁ%oﬁﬁ@"b MP&“}% 8&9@1 A%%?HW%‘B“S@ unless

The conpdiincothérwiecipdicatd.oChéial shﬂ’ts&r@:ep&:te’tﬁnlppm ®) dmﬁhldsﬁoinved in dry

THF £100 i p alimd
t.ri phenylh &W%@V\ffé% Ii% qu%hcﬁf%es‘%o’( N w&m B é?qﬂ‘ir}wlw%é% ﬁ'@ﬂ\g},ﬂ&r%‘g?gl?lﬁtr e
(1.65 g;19. Fuipled §=quaster) npamiltiplet, dd=dbuplef bidovbitts, dt=dosblevdfitripidrietc. tand bhe
al cohol réacti ture | | ef:L AANs room
t enper at ur e qxg.fcatg ﬁﬁipfd s‘ﬁ?@‘f‘ ?&P@gﬁ ss[%ﬁgf@@%&g}%’e y Hgggltu\v“/ac_uum The
resi due was 35 tBiazald®is NymiethyhNenitrosoyp-talesae sulfonagnide), andhis afregistared
chr omat ograp@;&éd’agk % t t o yield
the title conpoun Jeﬂztﬁ%A%éhG% 8% %%Hwa?kgg %0%% &%@&%&&r rl.
8. 05-7. 65 (rgompgsed of athed giatormgaqpousilice, and is pregistered ademariopf Mansvglley o
(m, 20 1c69., (Ifbtwer9 t&)lorado Florisil® is an activated magnesium silicate chromatographic
support and is a reglstemd tradcmark of Flondon Co., Pittsburgh, Pennsylvania. Analtech
silica gel GF and EM silica gcl thin laycr platcs 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.

25 AN/W-TFA indicates an isocratic eluant system of the indicated percentage of acetonitrile
in water with 0.1% TFA. 51 Apex-ODS indicates an octadecylsilane derivatized silica gel

support, having a nominal particle size of 5y, made by Jones Chromatography, Littleton, .
Colorado. YMC ODS-AQ® is an ODS chromatographic support and is a registered
trademark of YMC Co. Lid., Kyoto, Japan. PRP-1® is a polymeric (styrene-divinyl '

30 benzene) chromatographic support and is a registered trademark of Hamilton Co., Reno,
Nevada.

"The foIlowixig methods are illustrative of the manner of making certain useful intermediates
for the preparation of the compounds of this invention.
. 35 _
Preparation 1

ion of 3-(2-pyrazinyl i_a'd



c) 3-[4-[N-(t-butoxycarbonyl)piperidinyl]]propanam ne The
compound of Preparation 6(b) .(2..09, 5.42 nmmol.)).-was dissolved in ethanol (50
m). -Anhydrous hydrazine (excess) was. ‘added- and the solution was stirred
overnight, 5 concentrated:-and: the.resi. due-alaken i nto chlorof orm and

filtered. The filtrate was - = <concentrated to yield the tit|e"compound
(863.5 my, 65.7%. 1H NMR (250 MHz, CDC13) [err] 4.05 (br. d., 2H),
3.90 (t, 2H), 2.66 (t, 2H), 22090(n), 1.45 (s, 9H); TLC Rf 0.63

(3:1:1 n-BuOH 451%9 wgt(g:?gxmmnygﬁmg on§ 1

Preparation 7
[ 4-( behzyl oxycar bondsplytipreiiisapropylamines(d{hinhe28. émmol) in THF (20 mL) was treated

2- [ 1- [ 4- (benz Wy S8 mﬂwm:mueﬁmmmr'dsls bR 41y 8e. PARA LG whe wafthed to

2-[1-[ 4- (benzy, onyj ).pi peroa2| n ']]et anam ne
2- (1- Pi per azi- r%f}%t%élg Lﬁg SQBEGPE'F (40 M-, 24 9 gmebrveas added.
procedur e Thefredction nligfute was&?amfbﬂ%kﬂlgﬁtﬁ}ed r 38, £6d1&1100F8°C, and but 1

t - butyl chl h t trile
e o T AT AR e AN MR
(4.0 mL, 31 nratikred fiord 8thr dndtqughched méth(vatd (iHmL)4 SThemixjure wafoncomeiteddrid the €

(20 mL) stirr Ty cool t.o
10[err] C and ?ré ea‘§ %ﬁmﬁk&by H?‘ﬁ' %#ég? ﬁﬁg(sg,f_c'a g&ﬁgﬂﬁbqlﬁqugﬁ%atg{hgmﬁo&v%f
benzyl 10  dhe Bdoeampand (3.06 8, %)wlﬂﬂmwuom om—MSI(ES)(ml& 200)[M+He; AHxt ur e
was stirred atNMR (25031}1&;)5 @3’%8 37 duk, Eamdmocttczmcqnmr@tmb 11i'3€tsf%ij due was
stirred in 80% acetic acid overni ght, poured into brine and
" washed with ethyl acetate. The aqueous phase 25 was basified with

sat ur at ed sodlh;m-((z yb&i@l])@mp@pfdléﬁ@{@d W|th ethyl acetate and the
organi ¢ phase was % rrw?ﬁqgm sul f filtered and concentrated. to

give the title pagauof,, ) 020\ L 2 mmaliwas weseedayith TFA|(32. 43
(6H, m, 2580 mik)}for 89 min and ﬂxanﬁﬁufe%’as ovhcerftrated t6 31dld m):,uﬂZcGﬁpélﬁid(o% .g, 30

0, L1 g b M B A . v

anhydrlde(l ((trﬂ_H)98 mol) at 10[err]C. The mixture was stirred for 10
mn and " - "heated to 50[err]Cfor 2 h. The mixture was cooled to RT,:
anhydrous THF (10 nlL) was added foll owed by the conmpound of
Preparation 7(a) (1.0 g, 3.8 mmol) di ssBiepamtiom235 THF. The m xture was
stirred f@o 2.5 h at RT, concentrated and the residue was di ssol ved
in THF (25 nL err]C. .1.0M Boron nethyl sulfide (1 nL, 10
mmol ) di ssol vé Jrepanaming (r opwi se at 10C. The mixture was

a) N-[3- (4-pyndyl)propyl]phthahm1dc
Dxcthyl azodicarboxylate (4.4 g, 25.4 mmol) was dissolved in dry THF and added
25  dropwise to a solution of 3-(4-pyridyl)propanol (3.18 g, 23.18 mmol), triphenylphosphine
(12.3 g, 46.9 mmol) and phthalimide (3.6 g, 24.5 mmol) in dry THF (50 mL). The
mixture was stirred at RT for 3.5 h, concentrated and the residue taken up in ether and
filtered. The filter cake was taken up in hexane/ethyl acetate/chloroform (40:30:30) and

flash chromatographed (silica gel, 30:35:35 hexane: ethyl acetate: chloroform) (3L) to yield
30 the title compound (3.3 g, 54%). 1H NMR (90 MHz, CDCl3) 6 8.44 (m, 2H), 7 71 (m,

4H), 7.13 (d 2H), 3.70 (t, 2H), 2.65 (t, 2H), 2.05 (m, 2H)

b) 3~(4-pyridyl)propanamine
The compound of Preparation 2(a) (2.1 g, 7.7 mmol) was dissolved in ethanol,
35  treated with anhydrous hydrazine (0.3 mL, 9.5 mmol), stirred ovemnight and concentrated.
The residue was treated with hydrazine in ethanol overnight, concentrated and the residue
taken up in chloroform, filtered and concentrated to give the title compound (1.1 g, quant).



stirred until gas evol ution. ceased .and was heat ed to reflux for 2 h. The
m Xt ure was . L35- . - cool ed,

treated-carefully with saturat ed met’ hanollc hydrogen chlori de (20 nmL) and
heated to reflux for 1 h. “ThHé:hi-xture. was._ g@ﬂcentrated to-yield.the. tltle
conpound (400 ny, 40997 NS(ES): ke 27870 MeH +; INVR (4OQ NHz )
[err] 2.68- 3.92 (15H, m, 5.15(2H s), 7.37 (5H s) 5 =

Preparation 8

A S0l uti on of ewéﬁﬁ@ﬁe@dﬂ%ﬁ [t Sl %@ﬁ%ﬂ"ﬁ}%&r@ﬁﬁ s

m xed 10 w t$.38 (§p2H), 260(af2H)| 186k(nt, ZH)car bonat e (239, 0.1 nol) in ethanol

(500 nl), and stirred . overnight. The mixture was filtered, concentrated

and the residue was shaken with a m xture of ether (200 m_) and wat er

(50 mL). The aqueous phase was extract &iepaydtion 3 with ether (50 nL) and

the organig phase was extracted sequentially with brine, cold 0.4N

hydrochl oric acid (150 5rrL) and wat er 2(12 )é 00 nL), The pH of the acidic

extract was 15[CP&aHORE e NAVIOXYEANROR MAMNOIXMANAEAr oxi de and it was

extracted twce with ether(50 nli). The organi ¢ phase was washed with

i 5. (3% Hvpheteldof S GARFLGRT o ST

Eug gn?{): form ﬂmﬂido mi%)ewag ;adfiéd(26%) aqueousbdiin hixifexidéq00.Mgz 50 finielBat: 0°Ce|n_4r|) ]

1. 24-1 4 8?? br scgulé%l_p,)f %ngé_ch%&o]f%mia%ﬁlﬂ% By ﬁ)sxg&g?) 1&111@11%L) Jvasgadddf:&) hp?dl?

LPjgepar a';] i on 9dropwise anBrikgresultingmixpdre garred SR xAfer bbithe arg‘anic)lwerwes 25 t

. ing the pro u ane
&S}‘JHL&I the nﬁ{] 4 coh&hahRa {d)éiv%a m@f&ﬁ? %&L\pfstd.\%fﬂ%\ifﬁ (

for exane, gave the title conpoun
0.39 (Ki eseI gmL)edms solutiop ¥&s extrasted: @ﬁzwmr@m mir)ndeeéés %ﬁt& an@;( ES)

ne 189.0. concentrated. The residue was redissolved in ether (50 mL) and 1.0 M ethereal hydrogcn
15 chloride (3.0 inL) was added. The resulting precipitate was filtered, suspended in CH2ClI2

(75 mL) and shaken with 5% sodium hydroxide (15 mL). The organic layer was washed
with water (75 mL), dried (sod1um sulfatc) and concentrated to glvc the title compound _

(0.25 g, 30%): 1H NMR (400 MHz, CDCI3) 57.15-7.4 (m, 5H), 5.15-5.4 (m, 1H), |

5.05 (s, 2H), 3.05-3.2 (m, 2H), 2.55-2.7 (m, 2H), 1.2-1.5 (m, 6H).

20
Preparation 4

Preparation of 4-[N-(t-butoxycarbonyl-N-(propy)-aminomethyl]aniline

25 &) 4-[N-(t-butoxycarbonyl-N-(propyl)aminomethyl}-1-nitrobenzene
A solution of N-(propyl)aminomethyl-1-nitrobenzene (1.8 g, 9.27 mmol),

triethylamine (1.41 g, 13.9 mmol) and di-t-butyl dicarbonate (2.8 g, 13 mmol) in THF (60
mL) was stirred for 1 h at RT, concentrated and the residue stirred in water (100 mL) for 1
h. The aqueous phase was decanted and the residue dissolved in ethyl acetate (300 mL).

30 The solution was extracted with water (3 x 100 mL) and brine (100 mL), dried (sodium
sulfate) and concentrated to yield the title compound (2.65 g, 95%). 1g NMR (400 MHz,
CDCI3) § 8.2 (d, 2H), 7.4 (d, 2H), 4.5 (m, 2H), 3.15 (d, 2H), 1.3-1.6 (m, 9H), 0.9 (,
3H).

35  b) 4-[N-(t-butoxycarbonyl)-N-(propyl)aminomethyl]aniline
A solution of the compound of Preparation 4(a) (2.7 g, 9.2 mmol) in ethanol (100
mL) containing 10% palladium on carbon (0.4 g) was hydrogenated at 40 psi. After 30
min, the mixture was filtered and concentrated to give the title compound (2.4 g., 100%).



Preparation 10 30 Preparation of 2-(2-pyrazinyl)ethanam ne a)
2- [N—(benzyloxycarbonylan1n0)]ethy| (2- pyrazine) A mxture of-
t he conpound of Preparatiaqn-i(b) (0.49 'gy- 3.24 mmol ), triethylam ne 35

(1.02 g, 10.1 nmmol) and dlphenyl phosphor sazi-de (1 28 g, 4.5 mmol) in

t ol uene (20 ni) was heatet at 105C fof
-l ower ed -and- the reaction was'treated - W th benzyI alcohol (1.11 g,
10~14 mmol) 80C for 14 h. The nmixture was_concentra _and the
resi due was NMB(480) MHa<EPE) dnbddet @) £-0i(da 15@4 4 360'%239 6 (br,

oL o | RO 0.6t S 08 psmlect o0 anine a5 2| mam.

~-7.07-7.51 '('m 5Hy,5.42 (b, 1H), 511" ("s""ZH)',"'3.""‘6"2"("[ 2H)," 2.99 (t,°
2H) . 5 b) 2-(2-pyrazinyl)ethanam npreparation 5 The conpound of
Preparatiqn 10(a) (0.15 g, 0.58 mmpl) was di ssol ved in nt hanol (10 m.)

and pal | adi um on car bon (5% 50 ny) was added The m xture was
hydr ogenat ed pre : .. 3 zylaoeing:rapded to vyi el d t he
title corrpouggm_[t_bmg,@g @ 3&@ %1 a]&hgh&n}%l low oi . 10

Preparation

(S)-4-[N-[N- (Thmmnmundmycrp@rwd]qsumhmmﬂmm of d. MedpCheny., 32,
(S)4-[ N N(tﬁuktlgggfar bonyl ) al anyl ] am nonet hyl ] - 1- (ni tro) benzene

A sol ution of 4-nhitrobenzyl ami ne hydrochloride (1.89 g, 10.0 mol) in DW

(20 ) was neutralized with 4-methyl nor phol ine and treated with a
solution of N-t-Boc-L- al ani ne I\I-Mgﬂwﬁgcm nimde ester (2.86 g, -
10.0 mml) in DMF (14 nL) at RT. The m xture was kept at RT for 72h,

concentrat ed and the resulting soli d was red| ssolved i.n 20 ethyl acetate
and washed s aalinend brine, dried

15 a) 3-[4-[N-(t-butoxycarbonyl)piperidinyl]]propanol
3-(4-Pyridyl)propanol (10.40 g, 75.8 mmol) was dissolved in glacxal acetic acid,
,platmum oxide (1, g) was added and the mixture was shaken was hydrogcnatcd (50 ps1) for -
6 h. The mixture was filtered through Celite®, concentrated and concenmated twice from
toluene. The residue was dried under reduced pressure, dissolved in CH2Cl (150.mL)

20  and treated with triethylamine (10.2 g, 100.7 mmol) and then with di-t-butyl dicarbonate
(18.0 g, 82.5 mmol). The reaction was stirred for 2 h, concentrated and the residue Wwas
taken up in ethyl acetate and washéd sequentially with water, 1N hydrochloric acid (2x),
water and 1N sodium bicarbonate (2x). The organic phase was dried (magnesium sulfate),
filtered and concentrated and the residue was purified by flash chromatography (silica gel,

25  chloroform; 5:95 methanol:chloroform) to give the title compound (12.87 g, 68.7%): TLC
Rf 0.78 (silica 9:1 chloroform:methanol); 1H NMR (400 MHz, CDCl3) 6 4.08 (m, 2H),
3.65 (1, 2H), 2.64 (1, 2H), 1.80-0.90 (m), 1.43 (s, 9H).

b) N-[3-[4-[N-(t-butoxycarbonyl)piperidinyl]Jpropyl}-phthalimide
30 The compound of Preparation 6(a) (2.0 g, 8.22 mmol) was dissolved in dry THF
(100 mL) with phthalimide (1.52 g, 10.34 mmol) and triphenylphosphine (2.22 g, 8.46
mmol). Diethyl azidodicarboxylate (1.65 g; 9.53 mmol) was dissolved in dry THF and
slowly added to the alcohol reaction mixture. The reaction was left stirring at room
temperature for 3 days. The solvents were evaporated under vacuum. The residue was
35 taken up in hexane:ethyl acetate (9:1) and flash chromatographed (silica gel, 10%; 20%
ethyl acetate/hexane) to yield the title compound (2.0 g, 60.6%). 1H NMR (90 MHz,
CDCI3) & 8.05-7.65 (m, 4H), 4.40 (br. d., 2H), 3.72 (t, 2H), 2.78 (t, 2H), 1.0-2.0 (m),
'1.50 (s., 9H) | '

201 5 hy The: téiperature- Wels, =



(magnesi um sul fate) and concentrated to give the title corrpound (2.37 g,
73% as an oil. TLC Rf 0.74 (5: 95 met hanol : et hyl “acetate); 1HL NWR -
(CDC13) ‘[err] 1.41 (d, J=1 1.2 Hz,. - -3H);.-1.46 (s, 9H), 4.22 (m 1H),
4.56 (m 2H), 4.94 (br s,:1H); 6 90 (br s,34lH) 7.43. . .. (d J 12,_8__I_—,l,z___,,_
2H), 8.18 (d, J=12.8 Hz, 2H) b) (S) [N—[I\l-(t--:v---
but oxycar bonyl ) al anyl ] ami norret hyI ) ani I'ine ) - ‘A mixture of the
cogpound of Preparation 11 (a) (2.37 g, 7.3 mol), 10% pal | adi um on
carbon (0.24 math 125 nL) was stirred at RT under
H2 (1 atm f@r93 lfgg%ﬁ‘ b'f‘?’pzc éRchqqi’éYﬂ]Prﬁ’ s concentrated to give
th;aht it : ;a ;:ﬁrrpountlhseom &uﬁZﬂoﬁﬁ(lﬁyr{mgls4Ihﬁ1ﬂjw@sﬁﬁsqlﬁe¢xn ethanol (50

met hanol /e e . -
30y, 130" ( o pRnhls itk G55 ol hnd i soludgf it
é H, 6.385( bcompnmmdar@tb@m@upe taken Bnmzhlom&)rm anda'ntcle Thediltatgpvas 2H) .
reparation le, 1o Yit1RREL (863.5 mg, 65.7%). "HNMR (250 MHz,
RIS o by b g Y e TS

4- (pht hal i m

- 37- Rf063 (3\-1n1 mtmgbmhu} 4- br ononet hyl - 3- chl or obenzoate 10 g,

38 mmol ) and potaSS|umphthaI|mde(9 85 g, 53 mml) in

di et hyl f or mam de (65 nL) was stirred and heated to 85[err]C for 2 h.

The hot moxture was poured into ice wdrepargtion & he resulting solid was

filtered, washed sequentially with water, ethanol and a small amount of

et her and S driedto glve the title conpound b)

4- (ami nonet hPiepatition b frenzyloxyica azinyll]-ethamamingt andbf t he conpound

- of Preparati (1.25 g, 25
mol ) L.p et far g ' ' concentrated and
t he 10“ residue was treated with concentrat ed hydrochloric acid (25 nL).

The mi Xt g e W@[hﬁﬁ(&ﬂzyloxycmtb@nﬁ i ethatdmig®ol ed to O[err]C, and
filtered. The fil ntrate and the r S|du i | uted
with water and adJ&L@LPe‘Be’ 3@)‘{'}'7 ARING, WaRPOIEIed AF g’@ gengral H’%‘?af"icl ng
precipitate ofifef Léa.c2RdA3ahd986).ch idbuﬁdn&ifd—ﬁub&chlbﬁoﬂq:hemﬂmd? 8 mL
30 mmol) in acetonitrile (10 mL)'was addéd dropwise 102 solunon of 2-(1-
pxpcramnyl)ethylamme (4.0 mL, 31 mmol) and tiethylamiine (6.3 mL, 45 mmol) in
20  acetonitrile (20 mL) stirred at 10°C. The mixture was stirred 2 h at RT, cooled to
10°C and treated with triethylamine (6.3 mL, 45 n't.mol). and a solution of benzyl
chloroformate (4.3 mL, 30 mmol) in CH3Cly (10 mL). The mixture was stirred at
RT for 2 h, filtered and concentrated. The residue was stirred in 80% acetic acid (100
mL) overnight, poured into brine and washed with ethyl acetate. The aqueous phase
25  was basified with saturated sodium carbonate, extracted with ethyl acetate and the
organic i:hasc was dried (magnesium sulfate), filtered and concentrated to give the title
compound (1.1 g, 14%). INMR (400 MHz, CDCI3) d 2.43 (6H, m), 2.80 (2H, m),
3.52 (4H, m), 5.14 (2H, s), 7.38 (5H, s).

30 b)2-[1-[4-(benzyloxycarbonyl)piperazinyl]]-N-methyl-ethanamine
Formic acid (0.5 mL, 12.2 mmol) was added dropwise via syringe to acetic

anhydride (1.0 mL, 9.8 mmol) at 10°C. The mixture was.stirred for 10 min and
heated to 50°C for 2 h. The mixture was cooled to RT, anhydrous THF (10 mL) was
added followed by the compound of Preparation 7(2) (1.0 g, 3.8 mmol) dissolved in

35 THF. The mixture was stirred for 2.5 h at RT, concentrated and the residue was
dissolved in THF (25 mL) and cooled to 10°C. 1.0M Boron methyl sulfide (1 mL, 10
mmol) dissolved in THF (10 mL) was added dropwise at 10°C. The mixture was
stirred until gas evolution ceased and was heated to reflux for 2 h. The mixture was



15 c¢) 4-[(t-butoxycarbonyl)am nonethyl]-3-chlorobenzoic acid
A mixture of the conpound of Preparation 12(b) (1.87¢g,” 8.2 mmol),

di -t-butyl carbonate(21g, 9.8 mol ) and triethylamne (2.3 ni, 164
mrol ) in dinmethyl formam de:- +(15 k) was stlrred for 4 h, concentrated
and the residue was distri buted bétween- 5% 5 . aqueous C|tr|t aCtd and

ethyl--aeetate. - The organic -phase-was Washe Wth 5% aqueous 20 eitrives _
acivd," ‘dried (magnesi'um sul fate) and concentrated to give the title .

conpound. lic hydrogen chloRBA {2 hCylank3
Preparation ofocg treated mefﬂlﬁlwnhszturatﬁ%ﬁlgmaﬂ%lc |y oc?e'gghl or}J ge 25 d) met hyl

am no
2- (acet ami do) psaté¢dromeflux gml tho XIe sigture was concentrateditg yield the title compoun

2- (acet ani do) pyy i, MOB). qastgswh/ema@ [M{RP; d NMR 400MHz, GDCIgydladsa
sat-ur at ed solutiof of “anhydr.us igro n'.chioridé in methaneol (600 rrL) The
cl oudy §t9§pféﬁ§r6ﬁ weS(@H.i D td/F: 96 h at RT and refluxed for 24 h.

The resulting sol ution was concentrated, dissolved in chloroform
washed with saturated sodi um bi car bon%t e, 5ri ge, 30 dried (rmagnesium

sul fate) and concentrated to give the npound as a white solid
(17.86 g, 84% . TLC Rf 0.55 (5% net hanol / chl oroforn') 1H NMR (CDC13) [err]
3.96 (34.. ) , d) 7.19 (1H, s), 8.10
(1H, d, J=5HzJ ' anol 35 To the
conmpound of Prepar & soém:olﬁ(fd)&(hmmahcgancl(@é gn%ﬂ )nqlhnmnq!-(ﬁOQ 590 was)mixed

was added ,gr Omﬂhsdesomﬁomfg}r It-sﬁtw&reana%qzzggctﬂ m%'l}lﬁ 'Ethaﬁols(Qd)O'ﬁﬂQ And@tirddd

I|th|umalumnum de’in

over h fter
t he addition, OYﬁélﬁhbeTtEFaWi‘[W&é”as ilteredy ‘@?SW%@W%@’Q&EWF&W%&%W i4rred
at RT for 1 hmlﬂﬂﬁb GfRREer (200 MBY a@ﬂil@ﬂﬁﬁ@n I0C ‘Hiedqueous phasc was extractébtngdéall | y

. 0
Pydr oxi de. tshwfs}f%m?ﬁéwi‘i S e g phass waseririedsrepBUll Vit Bree SRR

was filtered throcldbﬂc bdéid (130 k) aMH@atEt (296100 tiIo) dnnglpﬁyomm fcidic sptract mam of

20% et harigl / %roug L R E] &11219 QN sodium hydroxide and it was extracted twice with ether(50 mL).
The organic phase was washed with brine, dried (sodium sulfate) and concentrated to yield
the title compound (13 16 g, 49%) TLCRf0.53 (K1esclge1 60 F254, 15:3:2 2-
butariol:formic acid: watcr) MS(ES) m/e 217 0; INMR (400 MHz, CDC13) 6 4.57 (brs,
1H), 3.10-3.12 (m 2H), 2.68-2.71 (m 2H), 1.84 (br s. 2H), 1.44-1.48 (br s 9H), 1.32-

20 1.34 (br s 8H).

Preparation 9
tion of 4-(t-butoxycarbonylamino)amine
25 Using the procedure of Preparation 8, except substituting’ 1,4-diaminobutane for

1,6-diaminohexane, gave the title compound (2.5 g, 26%): TLC Rf 0.39 (Kieselgel 60
F254, 15:3:2 2-butanol:formic acid:water); MS(ES) m/e 189.0.

Preparation 10
30 _
Preparation of 2-(2-pyrazinylethanamine

a) 2-[N-(benzyloxycarbonylamino))ethyl-(2-pyrazine)
A mixture of the compound of Preparation 1(b) (0.49 g, 3.24 mmol), triecthylamine
35 (1.02 g, 10.1 mmol) and diphenyl phosphorylazide (1.28 g, 4.5 mmol) in toluene (20 mL)
was heated at 105°C for 0.5 h. The temperature was lowered and the reaction was treated
with benzyl alcohol (1.11 g, 10.14 mmol) at 80°C for 14 h. The mixture was concentrated
and the residue was purified by flash chromatography (silica gel, 60% ethyl



nm). The filtrate was concentrated and the residue was purified by flash

chr omat ogr aphy 5 (silica gel, 0% rret hangl/ chl oroforn) to obtain the
title conpound (9.60 g, 77% as‘a’ “WhHi%e:solid. TLC Rf 0.17 (5% .
met hanol / chloroform. 1H NVR™ CDBGD) [err] ‘455 (2H, s), 4.88 (3H s),

6.62 (IH d, J=5Hz 6. 65,

2-am §104 (brom)rret zryl gerﬁgn%bompound((#gotghéS‘%EH%ﬁateg]amﬂegéé}lg on
13¢bh) (9. 40 geliow qﬂnms(E\ShQS&B‘deH]m% NMR (B§QiMIte) or8.35-8F0dm; 38).i.07-7 e
sol ution vvaséeeghids 49 (%Oﬁ&g)ersr]htqhg?ﬁ?tgf gig[gaﬂré gégt fﬁH concentrat ed

. .and dried. un vacuum of.f-,\_/\,hr te solid .
whi ch was used in the next reaction wthout purificati on. 15 d) nethyl
3-[(2- (amgno),pyr. Qg’?"\d 1€ Q,Fﬂ xycar bonyl ) - propi onat e To a
stirred ;n(s)lut?o( )ﬁ Lh{f)

onat e 1gQZSO nL, 175 m‘ml} and_sodi um
met hoxi de (25 wt %140 CREPAWMBLYL Propargiion KKs) Qnky & G338 mmphwasidisseived ¥bo ni) at

0C was y n%ifmlumnppmwﬁeﬁ d?f&ﬁﬂfn%?&%lr%)ﬁ)as@&cﬁhﬁm&&rmﬂ IT E
one portion. er n S all o e
it e was dpfiioRetedior ) b fitred iR SRR Ao ot shelt R ik E6mbina

concent r at ed.(69 g, 96%) dueligieyelowsill ved i n chI oroform washed with

sat ur at eq sodi um bi carbonate, brine, dried (magnesium sulfate), and
concentra?ed. The residue was purified by flash chronatography
(silica gel, 3% methanol/chl oroforn) tHsepgration 1l the title conpound
(11.00 g, 669% as an oil which solidified under vacuum TLC Rf 0 46

(5% net hanol :_ chl. oroforrr). 1H NVR (CDC13) err] ] 3. 69
(1H, t), 25 Prepationofi(SIA-TNAN} aghonyDalanylibaminomethylanifing (1H d,
J=5Hz), 8.01 (1H, d, J=5Hz). _ e) 2- (am no)pyrrdr ne- 4- propr oni c acrd
hydr ochl ori de he .c und of P eparatjon 13(d) (11.0 g,
45" ol ) Mias 2SN trutom oy ek i poReBITE L GERBIOPHSEE ni) . The
reaction was heat eAlselhtiddsi[4emitrbberizelamife Rydzochleridea@89rg16.0 niiflol) troDYVEOt he

12 comoug 5yl il et ot AT NS o
ﬁsge) (8. 3ﬁ| g}ﬁa?ﬂ;hczyﬂx)oxy?;td:(ﬁdd esz}tcﬁfr&ﬁgedO .0 mmol) is @W}%ﬁ?ﬁ?ﬁﬁy’d’h}cﬁgf 5
ydrogen ¢ i o traldifardd o 02‘;1 i
d er SO

d at RT, concentrat ed rre vacuum 2 re I ni ng

di ssol ved0  ethyl agssate nmd;washsd sequaptiailyavith wates N kydrechlesisaicidand rip
brine, dried g %q‘agﬁgg |af1§&&)cenu'atcd to /ﬁ@mﬁ%@%ﬂhﬁ:ﬁﬁﬂj@ﬁ £73%) W& ‘51” le
compound (7. @be%l@ 95 miethanol:othy: acetaie); 1H NMR (CDCI3) 6 1.41 (d, J=11.2 Hz,

3H), 1.46 (s, 9H), 4.22 (m, 1H), 4.56 (m, 2H), 4.94 (br s, 1H), 6.90 (br s, 1H), 7.43

(d, J=12.8 Hz, 2H), 8.18 (d, J=12.8 Hz, 2H).

25 .
b) (5)-4-[N-[N-(t- butoxycarbonyl)alanyl]Jaminomethyl]}-aniline
A mixture of the compound of Preparation 11(a) (2.37 g, 7.3 mmol), 10%
palladium on carbon (0.24 g, 0.23 mmol), and methanol (125 mL) was stirred at RT under
H) (1 atm) for 6.5 h, filtered and the filtrate was concentrated to give the title compound
30  (2.02g, 98%) as an oil. TLC Rf 0.68 (5% mcthanoi/ethyl acetate); lH NMR (CDCI3) &
1.33 (d, J=7.10 Hz, 3H), 1.39 (s, 9H), 4.12 (m, 1H), 4.27 (d, J=5.0 Hz, 2H), 5.05 (br
s, 'IH), 6.38 (br s, 1H), 6.60 (d, J=8.3 Hz, 2H), 7.01 (d, J=8.3 Hz, 2H).

Preparation 12
35
f 4-[(1- X nylaminomethyl]l-3-chl nzoic aci

a) methyl 4-(phthalimidomethyl)-3-chlorobenzoate .



met hanol /chloroform. 1H NWMR-(CDA 3) [err] 2.72 (4H m, 3.70 (3H, s), 4.69

(2H, br s), 6.38 (1H .s), 6.52 (1H, d J 5Hz) '8.01 (1H, d;J=5Hz): - -
g) methyl 2-(acetanido)pyridi’ ne - 4: prop| on; To a stirred solution
of .t he compound of Preparation 13(F); (7. 4‘ 41 mol) in THF (200 rrL)

was added sodi um bi carbonate (4.5 g, 53.6° rrrml) fol l'ewed by acetic

“anhydride (5 nm_, 53 AF t t |
e (b Ty A mbardat st + hrohins - sRhioihepdd P bRk o) 8> |
brine, dried i?magﬂm Sphidralimitié (485)g, 48anmol) in dioedeiformamite (ﬁﬁgﬂr)wmu@edrmi

purified by 230 gm ra@@&(ﬁﬁhg@%&ﬂ?%ﬁ@&gm g&;%{“%%é?é%l‘ﬁhgfs&ﬁdﬁ |

to yield the
acet at e/ hexarveis fﬂtbftd\lmasr(ec[sem)\m[lb'rwqth watep, ettemol and gpeynt pf ethey agd o1y

t), 3.72 (3H, * thedtith&ofmbbhn J=5Hz), 820(1H s), 824(1H d,
- J-5Hz), 9988(1'(l mgﬁ’ S‘ 0% hy 2- (acet am do) pyri di ne-4-propi onic acid
15 To a stirred solution of the conpound of Preparation 13(Qg)

(9.0 g, 40 omemyl)iBQ}Sl%ﬂfbcﬁﬂoT@adﬁ-) was added 1N sodi um hydroxi de (80
- L) dropw se (ter

stirri for t.he | f.ied
with 1N hydrochl or‘?‘@‘é@i""do‘? ecmyougﬁd’f?’FFé’aP&le?&ig& 1*@&@?%&%
concentrat ed (1253, iﬂﬁidxolyﬂi mBiRariod (35 mb) piat Atazed foaeflwoftwdth, comteotratediand the

filt d ff d, wi.t h d
vacuum t i TStV FREELh CosfBied notRstitgic iR S e "ﬁﬂggz%@% g
chl or of or m mab nefhux fond &t caolaito 8C, and fﬂtemds(llberfrlms)vanﬁenczagme Fesidue NVR
E?E' D'(\j/BO?J ga;»glas cﬁl Sgim an@acﬁ@sté@'@d pﬁ7w3th52N )so&urﬁ@:yﬁ%ildcb"l‘h‘é}esu&n%7

2-[ (2- (acet amT%PWWGSﬁlt?Pq[aMQTWétt%&@dc@PSgﬁW’}’E?q{‘&‘nam ne 25 To a
stirred solution of the corrpound of Preparation 13(h) (4,75 g, 23 mol) and
triethylamne (3.8 nL, 27 @'ﬂ)ﬁﬁér‘ﬁ%oee 150, rrL) was added

di phenyl ﬁos&)dr@?@??ﬁ@a(t@n&?ﬂm G on was stirred at RT
for 15 mn, Ahsiunlie of @ cofl &ﬁﬁoﬂP&épa@atIoﬁf]JZQbQ (¢®'§1<8E$mmoﬁ). tiatneagl]

e o e il e Pl B Y i 6 RS b bt 1°
clear and gas(lﬁvﬂmenrmdzfmeﬁh chbtemaaet a(x&thclmﬁdlmwmmﬁbmé batwtet 5% .
and the reactjon yas al %ﬁe 91 ;%bt%afh ?%Jdpf,h@sg“ﬁag% mﬂ?&qugélﬁ

m xture was COnCan e was purl I ed
chr omat og20ap mxn(csadd, dried)ghagngsivm sulfatemdwan@nmwdm give mﬁmle@owpev@ﬂ t he
title conpound (3.92 g, 72% . TLC Rf 0.42 (5% met hanol / chl orof orm .
M5(DCI/NH3) nmle 238.1 [MtH +; 1H NMR (CDC13), [err] 35 2.23 (3H, s), 2.82
(2H, t), 3.39 (2H n), 3.68 (3H, s), 4Pmpampbenld)’ 7. 02 (1H d,
J=5Hz), 8.03 (1H, s), 8.22 (1H, d, J=5Hz).
aration of 2-(amin idine-4-gthanamine dih hlori
25  a) methyl 2-(acetamido)pyridine-4-carboxylate
To 2-(acetamido)pyridine-4-carboxylic acid (25 g,' 139 mmol) was added a
saturated solution of anhydrous hydrogen chloride in methanol (600 mL). The cloudy
suspension was stirred for 16 h at RT and refluxed for 24 h. The resulting solutiop was
concentrated, dissolved in chloroform, washed with saturated sodium bicarbonate, brine,
30 dried (magnesium sulfate) and concentrated to give the title compound as a white solid
(17.86 g, 84%). TLC Rf0.55 (5% methanol/chloroform); I NMR (CDCI3) § 3.96

(3H, s), 4.80 (2H, 5),7.12 (1H, J=5Hz, d), 7.19 (1H, s), 8.10 (1H, d; J=5Hz).

b) 2-(amino)pyridine-4-methanol

35 To the compound of Preparation 13(a) (15.14 g, 100 mmol) in dry THF (300 mL)
was added dropwise, with stirring at 0°C under argon, a solution of 1N lithium aluminum
hydride in THF (200 mL, 200 mmol) over 1 h. After the addition, the ice bath was
removed and the reaction was stirred at RT for 1 h. The reaction was cooled to 0°C and



- 40- J) 2-(am no) pyrrdl .ne- 4- et hanam ne To the conpound
of Preparation 13(i) (3.80 g 16 mml) was added a solution of - 6N
hydrochloric acid (150 M) ~Thé.. reactlon was heated at 110[err]C for 24 h,
concentrat ed and dri ed under; vacuum to-.give the title corrpound (3 37
g, 100% as a white solid.. 5 - IVB(DCI) rri’.e38L381[M+—|—|]+

Preparati-on 14 Preparation ‘of 2-(hydroxy)pyridi Tie- 4- et hanam e

hydrochl oride 10 a)
2- [ (2-met hoxe&%ngr u&lcuédwmei{sgtmmommfbm@mmwme(s mL), 15% sodiunUsi ng

t he procedur

b a
2- (met hoxy) pS?}"-ifG%“ﬁé( mL) an Wﬁﬁebéz)dﬂ]i‘ltx&eﬁgsf UWSE}{‘?%H 0 %su%nmp 88 ﬁzlitFat | on
13(h),  gave fketht iffiteewaonimed tbrouphly Waith a solutiéh a2 m@nnthlomfoxm (200~ S

acet at e/ hexan | ,%d %‘3

280 (2H, ‘ié T ?‘%‘é WFSQ"?%@@& ﬂi"%guj%%w (b ghmmmé{@ *‘?]

6.66 (1H.5 s) (sﬂir‘.'a geﬁ 10% :(nmanqi/chloﬂzfm}) togbtzin the itle g ?5

gr E)QZSL?)e(yEJPWIBr epar at i on 6% v hioroféem). IH NMR (CD3(1HS)|81@55 =

Preparati on $%4@s88 €351, Sﬁh@ﬁ%é{%&bﬁé%e ) Iﬁ?é{;gﬁ’;t’ﬁ Jrl.%géﬁ 83}82 tngeOI itle

gorrpound 20  M§( DCI/NH3) me 139.1 [ M+H +. |
reparation 15 Prepa 0

4 LLE- but oxy Eba 8ev-HmmRBRRVhITHMhenol 25

gl f: ﬁm}pggt Eyl )phemth tompddad.of a.noﬁﬁi(tﬂQBABgSZléﬂrﬁﬁiﬂ) wanaddsd48% ved in

Oferr]C foll "W ;C‘g?gff mﬁjaﬁwo\i\f&ﬁo&la ohﬁcéghl{%%@%tjgﬁg&éf%k &

? ﬁl ut i ondwas cohdenusred tud dvimdnnticr muum to ngs thiertitieomppung 25 aaw&’-wbmm at ed.
e resjdue silica el ,.2%
met hanot/ chl 3@8?@&%&5?8%8‘%8&% tIe 2o &E%Fy{'ﬁlm mg).. 1H VR ('2500 MHz)

15 d) methyl 3-[(2-(amino)pyrid-4-yl]-2-(methoxycarbonyl)-propionate
To a stirred solution of dimethyl malonate (20 mL, 175 mmol) and sodium

methoxide (25 wt% in methanol, 35 mL, 162 mmol) in dry mcthanol (100 mL) at 0°C was -
added the compound of Preparanon 13(c) (18.67 g, 70 mmol) in one portion. After 5 min,
the reaction was allowed to warm to RT. The mixture was stirred for 4 h, acidified with

20 acetic acid and concentrated. The residue was dissolved in chloroform, washed with
saturated sodium bicarbonate, brine, dried (magnesium sulfate), and concentrated. The
residue was purified by flash chromatography (silica gel, 3% methanol/chloroform) to give
the title compound (11.00 g, 66%) as an oil which solidified under vacuum. TLCRf0.46
(5% methanol: chloroform). 1H NMR (CDCI3) § 3.10 (2H, d, J=8Hz), 3.69 (1H, 1),

25 3.73 (6H, s?, 4.51 (2H, br s), 6.38 (1H, s), 6.50 (1H, d, J=5Hz), 8.01 (1H, d, J=5Hz).

¢) 2-(amino)pyridine-4-propionic acid hydrochloride
To the compound of Preparation 13(d) (11.0 g, 46 mmol) was added concentrated
hydrochloric acid (100 mL). The reaction was heated at 100°C for 16 h and concentrated
30 to give the title compound (9.36 g, 100%) as a white solid.

f) methyl 2-(amino)pyridine-4-propionate .
To the compound of Preparation 13(e) (8.36 g, 41 mmot) was added saturated
solution of anhydrous hydrogen chloride in methanol (300 mL). The mixture was stirred
35  for 3 d at RT, concentrated, and dried under vacuum. The remaining solid was dissolved
in chloroform, washed with saturated sodium carbonate, brine, dried (magnesium sulfate)
and concentrated to give the title compound (7.40 g, 100%). TLC Rf 0.44 (5%



30 [err] 7.06 (d, 2H), 67-8--(d 2H) , 495(bs 1H), 4.20-4.18 (m 2H),

1.45 (s, 9H). Preparation 16
Preparation of 4-[2-[N-(t- but oxycarbonyl)am noet hyl]] piperidine 35 a)

4-[[ 2- (t-but oxycar bonyl ) ani /o] et hyl J.pyr.. dliya- A sol ution of
pyri dine-4-ethanam ne (1.54 g, 12 6. :moi) 1T d| chI oromet hane - (15-nm) -
was treated at OCwith di-t-butyl dicarbonate (2.75 g, 12.6 mml) and

e i, D 30 gy L

car bonat e, e nesigwd aut fayeinan®.01 (1H,@IsSALY. at ed The re5|due was
purified by f%)'g%éggﬂo%t%grgphy (sil ?’;a ge& ~80% eth{/I

acet at e/ hexane)to give the title conmpound 1. ol . g (36%. 1H NNR (90 M—Iz
C00 3) [ €711 .g) methy1®-@dhslidofyridied-roichute - 17 Y(d, 2H J=4.5 Hg), 5.77 (br

oL 2y 30 T b bl Ruood s eRebiby R RRabh o A0 A o 8- 45

A mixture of THE (200wmbdnds addeBrsediamabicarhorad 6.5 gasmngnol o@awmlrby Pcvéwd

pl ati num reARGSH ,@gp,p, f
4 h. Additi on%%y?ﬁﬁﬁgﬁgy%n{ﬁporl C g&&gx‘g?g §n¢1_ k‘gﬁd pI Yﬁ%ﬁ oXi ﬂaé or
was added andacetate, washed; with saturaied sodium casioarisnbrine; Aried, 4536%‘”3'[5 lgate

and then all o%&g ertPiet, tyﬁ%ﬁ%&@&?s‘_lplﬂﬂeﬁ%?]ﬂﬁﬁ éld-omaidgmphy é;-l]g%é) geh BB m

i ough O | (BeRAERCHErpIOFT) elddas wlrrcaiiiad 1502 5 ph TR 0 B0 Uyl

concentrat ed ide:aﬁahcxane) f g MRt (CDOIs) §02.02 (34, s)amn (2HI 10, 201(2H ot),03.7%2 (3H,

b BRORE TSR Al ¢ R e oo

Preparation 17 Preparati on of
N-
et hyl - 2- uh)@%ac&axmdo%pynd?nc tpxr'o%rf ,ﬁ'gggg“ d-4-yl )et hanam ne.
15 To a stirred solution of the compound of Preparauon 13(g) (9.0 g, 40 mmol)in

- dioxane (150 mL) was added IN sodium hydroxxdc (80 mL:) dropwise. - After stirring for
5 b the reaction was made acidifiedwith 1N hydrochloric acid (80 mL) and the rosulting
solution was concentrated to a small volume to prc'oioitate'mc'product, which was filtered
off rinsed with a small volume of cold water and dried under vacuum to give the title
20 compound (7.83 g, 94%). TLC Rf0.32 (95:4:1 chloroform methanol: accnc acid).
MS(DCI/NH3) m/e 209.1 [M+H]*; 1H NMR (D6-DMSO) 5 2.08 (3H s), 2.56 (2H t),
3.36 (2H, br s), 6.97 (1H, d, J=5Hz), 7.97 (1H, s), 8.18 (1H, d, J=5H2z).

i) 2-[(2-(acetamido)pyrid-4-yl}-N-(methoxycarbonyl)ethanamine

25 To a stirred solution of the compound of Preparation 13(h) (4,75 g, 23 mmol) and
triethylamine (3.8 mL, 27 mmol) in dry toluene (150 mL) was added
diphenylphosphorylazide (5.7 mL, 26 mmol). The reaction was stirred at RT for 15 min,
then heated to 80°C with a reflux condenser attached, behind a safety shield. Vigorous gas
evolution occurred after ~10 min. The reaction was stirred an additional 30 min, the

30  mixture became clear and gas evolution ceased. Methanol (5 mL, 123 mmol) was added
and the reaction was allowed to stir at 80°C for an additional 4 h. The mixture was -
concentrated and the residue was purified by flash chromatography (silica gel, 3%
methanol/chloroform) to yield the title compound (3.92 g, 72%). TLC Rf 0.42
(5% methanol/chloroform). MS(DCI/NH3) m/e 238.1 [M+H]*; 1H NMR (CDCI3) &

35 2.23 (3H, s), 2.82 (2H, 1), 3.39 (2H, m), 3.68 (3H, s), 4.81 (2H, s), 7.02 (1H, 4, '
J=5Hz), 8.03 (1H, s), 8.22 (1H, d, J=5Hz).



20 di hydrochl ori de a) -

N- (t-but oxycarbonyl)-N-net hyl -2- (L - et hyl - pyrld 4- yI)ethananlne o

A nmixture of N-methyl-2: (pyrld 4- yI)ethananlne (4.1 9, 30 mol), di-t-butyl
di carbonate (26.2 g, 120 nmol), ‘and: tri‘et hy anm'ne (15 2 g, 150 nol ) in

~di chl or onet hane (100 pL)- was “stirred® Tor "16:h, concentrated, and.the
residue was diluted with water and 25 extracted mnth di chl or onet hane. The

or gani ¢ phas she rie nagnesi um sul fate) and concentr at ed.
The residue ﬁ&?@ﬁ%ﬂﬂ@&r“g W@?F"i 8% 1ica gel, 5%

met hanol : di chl or oTetiescoajpound of Preparasort 13(8 (Mﬁmomﬁmr(ldl) was 8@l a solution of b)

L8 kv o L S o8yl B PR CH AT kg 30

i odonet hane and dncd(mmcxzvmummgmﬂ@mlwoamuﬁ (3 37 EeIQQ?@ asia)whilgsohidat ed to

reflux f M} Elr 8E1'ﬁ\/[ gl» concentrated and the residue was
di ssol ved i n di'chlor onet ha ecol ori zed with charcoal, filtered and

the filtrate was concentrated. The residue was treated with ether to give

the title conpound (3.0 g, 79% papatioreid ow solid. MS(ES) nfe 251
[MI]+. 35 C)

N-(t- butoxycarbonyl) N-rrethyl 2- (1 rrethyl 1 2,5, 6- tetrahydropyrld 4-yl)etha
nam ne, e om 6112 : anaiiige byirpchlomidenf Preparation 17(b),

0.95. g, 3 , t ted th
sodi um b h% t%én“qﬁo%r?%%%ﬂ%?ﬁéwﬁpﬂ¥‘ g o5 M kture
was concent r at ed, Udingshé precedure mﬁdhqvarmm 184i).rexceps dubstinyting; 2 (mashaxpnnymidine -
The Orgél{jbh-gpt a@eaadméﬁarﬁ% sl hﬂﬁbﬂ'?(h?tg%)/e t}ﬁ:q{il“e%hfpéﬁ:ﬁﬂ B0 Rghe

resi due was

hI or.l
e e s 7D sty permyBrioony MSIEUNED) ey b IVOETE IR T G, e
with tol uenes Zige (zﬁsw Bi49Q2EO k)3 %%Hr ), BIOBL(@EL, &), L8 B (1K br ), 6.66 OLH 9)e

the title co
Pr epar at #on g%g H*é‘p&'rgg?)og lé(’)(lH, » J=5Hz). .
3[ N- (t-butoxycarbonyl ) pi peridi n-4-vl] propi onal dehyde To a
stirred solu rlde. mmol ) in dry dichl oronet hane
15 (50 ni) f%@fyﬁf’ﬁy‘id‘i‘?d%F& égxﬁbé s dropwi se a sol ution of
di et hyl sul f oxi deUsihgahe procedure of Prcparanon 13(j), except substituting the compound of
Preparation 14(a) for the compound of Preparation 13(i), gave the title compound.
20 MS(DCI/NH3) m/e 139.1 [M+H]*.

ion 1

ion of 4- nyl inom henol
25 4-(Ammomethyl)phcnol [J. Med. Chem., 26, 808-813, 1983} was d1$solvcd in
dichloromethane (5 mlL) and treated with IN sodium hydmx1dc (4mL) at 0°C followed by
di-t-butyl dicarbonate (610 mg, 2.8 mmol). The solution was allowed to warm to RT, |
stirred for 4 h and concentrated. The residue was purified by flash chromatography (silica
gel, 2% methanol/chlorofonn) to give the title compound (440 mg). 14 NMR (250 MHz)
30 & 7.06(d, 2H), 6.78 (d, 2H), 4.95 (bs, 1H), 4.20-4.18 (m, 2H), 1.45 (s, 9H).

Pre ion 1

f 4-[2-[N-(t-butox nylaminoethyl]] ridin
35  a)4-[[2-(t-butoxycarbonyl)amino]ethyl}pyridine
A solution of pyridine-4-ethanamine (1.54 g, 12.6 mmol) in dichloromethane
(15 mL) was treated at 0°C with di-t-butyl dicarbonate (2.75 g, 12.6 mmol) and
triethylamine (1.76 mL, 12.6 mmol), and stirred at RT for 3 d. The mixture was diluted



nm, 44 nmol) in dichloronethane (10 nL). After 2 mn, a solution of

3-[ N-(t- but oxycar bonyl )p| peridin-4-yl] propanol (4.86 ¢g,20 mmol) in
di chl oronet hane (10 ni) " was. ddded dropW| Se-over 5 min. After stirring
an. addi tional 15 min at -78G; trlethyl A s 7 (14 nL) was added

dropwi se. After 5 mn, the’ reactlon becane a thick-white slurry and 20-was
allowed to warmto RT and stirred for 16 h. The reaction mixture was vvashed

Wi th C Qhifh dDbIBYSHR Gk i dodilith i bdhald, BB (HgnEur SRR

sul fate) and concentr he residue was purif y f
chr onmat ogr aplepngesina a'fbercmdye%aép peicdlsetiashchramalpgpphy(silica gel, &?qé e he
. title conpourGethrt/HeRgne) &y five thelileRomporil {.00¥(B6%Y.. L NMRI(0 NEka GB)CI3UE

R (009 48t A Rak 49 117 o, BB e 5o or 118, 5800 GH Y ) 4 14

Preparati en 726.0, 7.5 Hz),2.8Par aH; d=7.5H=), .45 ((5,-94).oxycar bonyl ) am nonet hl ] 30
benzal dehyde a) 4-[N-(t-butoxycarbonyl)am nonet hyl ] benzyl al cohol
To a stirred solution of 4-[N-(t-butoxycarbonyl)-am nonet hyl]benzoic acid

(16.5 &) 462-[NvaHbutaxcerbonydammdoethyligpipardiing . 71 rmol ) in dry THF (500

Ater stirring forh pxme of et of b¥pARER 1étay (01 5 435”““1‘%’ et
in one porti @xide{d50 mg)ircethaniobwasshaken nuses y@x@gcnat ferdh. t ddditrongh dNst i r r ed

for 16 hy Th
uenched % (h? Wﬁ“&?&*&‘?ﬁoﬁ’%&mﬁﬂmﬂé‘é?m@ FASadh aht i teaction mbxaure

| ac
organi ¢ phasdh enw1ﬂq,\hgdrw§ vﬁP’Eh BPéH@" PYVE t"(%ﬂé’é‘?’*&ﬁ?ﬁi@h’ﬁ?&)’“ thand
Cﬁncent rated. hs%’ bﬁxmﬁfdaﬂiéﬁlamd;rar gon for 18 h. The datalyst wasirdmoved bg ﬁluauog |
chr omat ogr ap S e 0 ace Qr o t o e.the title
conpound (10 ‘%’?{‘ ﬂaﬁg%%tge&? %&P{“E? &ﬁf’@ ;Fcﬁ:s?tf (“% ﬁ%mdtwc
acet at e: chl orfedno nmrgthanol:toluefid tdieRintCEIGR  drer, filteted46id coddentited B.g2& thd Hile br

;), 4,27 ng[cﬂg?t 5Wcm5as‘i§=4%§%§#twgrfr;mﬁy .04 (1H br s), 7.30 (4H dd).

b) "4 ut oxycarhbon benzal dehyde To a
solution of the compound of Preparation 19(a) (4.0 g, 16.9 mml) in dry

20  dihydrochloride
a) N-(t-butoxycarbonyl)-N-methyl-2-(1-methyl-pyrid-4-yl)ethanamine
A mixture of N-methyl-2-(pyrid-4-yl)ethanamine (4.1 g, 30 mmoi), di-t-butyl
dicarbonate (26.2 g, 120 mmol) and triethylamine (15.2 g, 150 mmol) in dichloromethane
(100 mL) was stirred for 16 h, concentrated, and the residue was diluted with water and
25  extracted with dichloromethane. The organic phase was washed, dried (magnesium
sulfate) and concentrated. The residue was chromatographed (silica gel, 5%
methanol:dichloromethane) to give the title compound (4 g, 56%).

b) N-(t-butoxycarbonyl)-N-methyl-2-(1-methyl-4-pyridinium)ethanamine iodide

30 A mixture of the compound of Preparation 17(a) (2 g, 10 mmol) and iodomethane
(21.2 g, 150 mmol) in acetonitrile (30 mL) was heated to reflux for 2 h. The mixture was
concentrated and the residue was dissolved in dichloromethane, decolorized with charcoal,
ﬁltcred and the filtrate was concentrated. The residue was treated with ether to give the title
compound (3.0 g, 79%) as a yellow solid. MS(ES) m/e 251 [M-I]+.

35



di chl or onet hane (50 nL) was added manganese dioxide (10 g, 115 nmol). The
m Xt ure was stirred and refluxed for .16. h.and fiTtered hot through a-
pad of Celite which was 10 : 1 nsed Wlth _dlch_orfomathane The filtrate was
concentrated to give the title. corrpound "'_';'(3 559, 89% as a white soli d

TLC Rf 0.45 (5% net hanol / chl'aroform ;" 1H: NVR (CDC13). -ferr] 1.49 .(9H:.-
s), 4.43 (2H, d, J=6Hz), 515(1H br s), 751(2Hd J=8Hz), 792'
(2H~ d, J= 8H§%N (Lgut%Q%& N-mctﬂﬁ 2-(1-methyl-1,2,5 6—tctrahydropynd-4—yl)cmanammc

Pr eparation tion

2-[2-(am no) WWKWF‘T N—rret hyl ] - et hanami ne a) '

- 2-[2- (gm nf)) pyri- d‘I}Wbiﬁm Dodiridl 6hFre ?milxall‘ml(b)eOBargahi menol) was.dissolved. m"n'mtlmln)ol
stirred solu t und, of -Pre i 0 in
IN 20°  sodi ubiGlS e SRR pSrop R oRis %r@?j"%"@?ﬁé“ fr?z%%wa@'gadded
dropwi se & mmtumkMommthdmdvedphmydr aﬁd)t:xtaﬂctsd(wllﬂl}h@l orongthenel Yhe n THFE
15 nL Af t and

'E he re)5| due &g%aﬁ %sf%{ed (fnagrlglesguhr orra %Sﬁ@@ﬂﬁﬁk&%&@&t{éfi?ﬁiﬁﬁﬁaﬂ

15: 85: 0. 1 rremdnrfm hMmmtmﬂdeawﬁmmmﬁwb mel)t {The griyture wes (fqnmﬂératcd

conpound (1. %14 the roGdtle WSS Bedthd Htuhﬂ’x WREAQ IR tesitingdholid Was BitufhteiAvith ether
(90:10:0.1, chl or of or m net hanol %gm)nl um hydr oxi de); 1H NVR (CDC13)

[err] 2.77 (2egiveyhe tiflescompound (@58, 8 4.84 (2H, br s), 6.47 (1H s),

6.57 (1Hj0d, J=6Hz), 6.94 (1H .br s), 80(1H d, J=6Hz), 8.21 (1H,
s). . ~b) 2-[2-(amino)pyrid-4-yl] net h I-ethanarn'ne 30 To a
stirred solution of the conpound of PM&# 20(a) (0.5 g, 3 mol) in
dry ==THF (30 nL) was added dropW| se, at 0OC under argon, a solution of

IN lithi um algg giai fg_m_aégg |x9§ ! g ]: wéﬂw{ﬂmm% %The reacti on was

al | ovied €8 Lo 1Tertd h. After
cool i ng t‘o 0C, thé‘oraemtedcsnlumeo&wéflahloyxdq(kmbh&jmmqlhndrydmhl@mmﬂl%et ate

(2 n), m ‘9’%‘2 afi78°C hnderse %élu%mﬁﬂfeﬁ?hgﬁwg@a mman ﬁ%&n&ﬁyﬂﬁlféﬁd@e&ﬁ

m.) . The res suspensi on L rre ere hroug

Celite, and tmie44mmol)fm dichloremeihanc(df sde Aficed. mmrksql&q purified
by flash chr g edrs&tw) ;%nmmgqgiopanol (4.86 é@@énmﬂm d1chloromer.hanc (10 mL)

chl or'of or m net ha Amoni um [ OX ) .tp arf t ti.de oun 30
g, 66% . TLCW BYIS20VY. m“b rAfg? {‘ﬂq?érﬂfﬁﬁf 388’5“‘
1H (14 mL) was added dropwise. After 5 min, the reaction became a thick whﬁe’lslurry and

20  was allowed to warm to RT and stirred for 16 h. - The reaction mixture was washed with
cold 1IN hydrochloric acid and with brine, dried (magnesium sulfate) and concentrated.
The residue was purified by flash chromatography (silica gel, 30% ethyl acetate/hexane) to
yield the title compound (4.18g, 87%). TLC Rf 0.40 (30% ethyl acetate/hexane); 1y
NMR (CDCl3) & 0.95-1.80 (7H, m), 1.48 (9H, s), 2.40-2.90 (4H, m), 4.14 (2H, br dt),
25 9.88 (1H, t). '

Preparation 19
ion of 4-[N-(t-bitoxvcarbonyl)aminomethyl

30  benzaldehyde

a) 4-[N-(t-butoxycarbonyl)aminomethyl]benzyl alcohol _
Toa stirred solution of 4-[N-(t-butoxycarbonyl)-aminomethylJbenzoic acid (16.5

g, 65 mmol) and triethylamine (10 mL, 71 mmol) in dry THF (500 mL) at 0°C was added
ethyl chloroformate (7.5 mL, 78 mmol) dropwise. After stirring for 15 min, sodium

35  borohydride (6g, 159 mmol) was added in one portion and the reaction was allowed to
warm to RT and stirred for 16 h. The reaction was cooled in an ice bath and carefully
quenched with 1IN hydrochloric acid, extracted with ethyl acetate, and the organic phase
was washed with brine, dried (magnesium sulfate), and concentrated. The residue was



NVR (CDC13) [err] 2.45 (3H,:-8), .2.82. (4H dt), 4.95 (3H br s), 6.53 (1H
s), 6.57 (IH, d, J=6Hz) , 787(1H d, J=6Hz)- -
Preparation 21 5 Preparatlon':

4-[ N- (t-but oxycar bonyl) pi pera2| n- 1---'y but__l yne A mxture of
butyn-1-yl -4-tosylate (0.4 i rrm:)I) (- L
" but oxycarbonyl) pi perazi-ne (0 28 g, T 5. Awer) and- SOdI um b| car bohate (0 15 B
g, X7 mml) in dmethylformamde(? m_) was stirred and heated to

80 C. The d
A e L
brine, driedcmpgmd<iQa7 gLh5%) as)a white %ﬁﬁcéﬂﬁ&f all(%ﬂ o Ethyl acetate:chliprafarmy)) o
o (et 14T G gt

2 60
15 5 04 (1H, br s), 7.30 (4H, Preparation 22 Prepar at i on
of N-(t-byutoxycarbonyl)-4.4"-bipiperidine 4,4' - Bi pi peridine

di hydr ochl ori de .5 g,. 10 | ). sol ve n water (10 m.) and
treated withb )sﬁ[édabwﬁxm{hoamﬂ@np@%wh@e ‘%fdlﬁt ed to 120 nL wi th ethanol

3nd 28 stirr ;d atro R koluliag of ﬁﬁldlo;dp@ﬂndfbﬁmpaaﬂﬁslg(ﬁﬂat&gi 16i%tthmdl) it diyut él )
i car bonat e mol ) .i,n, et hano okt i o t he
m xture sti rf('bé: %&“‘Féane\ﬂﬁpﬂllp&qs angangﬁsfd#l %‘%@b& Plsﬁ“%’@ f)[ﬁh ﬁ'ﬂé@gm de
to maintain @apktiedd ﬁrd&eﬂdécfctlébrﬁﬂnand fikered hotthreuglas pad ofCaim@mhiqhamd and

t he residue mas di.ssal wed e! d

the ph adf ustatrungeiipipdele %%Hfﬁyd@ﬁ%%ﬁ@%ﬁ“é%&@%%&hm” |
extracted wi (315% 89&)ae  vehie sohé. EAMA 1y with
+ brine, dilut ?cﬁh@lgNﬁ ag Sbng aéyd4 43 (28, (‘I\@E%Hz) BB amanyy, mnaem \wBy=gMiyst ed

to pH 12-13 w t dr oxi de and extracted with ether The

organi ¢ phas@.9%aFadhbBHa): R0JP(AH, sHried (sodium sul fate),

concentrated to a clear oil and dried in vacuo to give the title conpound

(1.7 g, 63% as a solid. TLC Rf 0.4 (Kiegelgel 60 F254, 15:3:2

2-butanol®formc acid:water); M (ES) NZ288. 3 [ MrH] +.

Peparation 23 35 Preparati on of :
'.1ol 1- net hyl - 3- oxo-

(RS)-7-[[]4- amnoum 5 h.I
4- (2- pheny| etFRPERIPAS L4130 Y6Ut azepi ne- 2-acetic acid
a) [err]- benn)/E-[Z-IR&)mbbpyaﬂ#ﬂl]-&bﬁmnvhblanethyl-cthanammc
To a stirred solution of the compound of Preparation 13(j) (1.5 g, 7.1 mmol) in 1N
20 sodium hydroxide (14.3 mL), water (15 mL) and THF (30.mL) was added dropwise a
solution of 4-nitrophenyl formate (1.3 g, 7.8 mmol) in THF (15 mL). After stirring for
16 h, the reaction was concentrated and the residue was purified by flash chromatography

(silica gel, 15:85:0.1 methanol/chloroform:ammonium hydroxide) to give the title
compound (1.14 g, 96%) as a slightly yellowish solid. TLC R 0.32 (90:10:0.1,
25 chlomfonn:pwtha:;ol;ammonium hydroxide); IH NMR (CDClI3) 8 2.77 (2H, v), 3.57
~ (2H, dv), 4.84 (2H, br s), 6.47 (1H, s), 6.57 (1H, d, J=6Hz), 6.94 (1H, br s), 8.0 (1H,
d, J=6Hz), 8.21 (1H, s). | |

b) 2-[2—(amino)pyrid-4—yi] -N-methyl-ethanamine

30 To a stirred solution of the compound of Preparation 20(a) (0.5 g, 3 mmol) in dry
THF (30 mL) was added dropwise, at 0°C under argon, a solution of 1N lithium aluminum
hydride in THF (20 mL, 20 mmol). The reaction was allowed to warm to RT and was
heated to reflux for 16 h. After cooling to 0°C, the reaction was caréfi:lly quenched with
ethyl acetate (2 mL), water (0.8 mL), 15% sodium h&droxide (0.8 mL) and water (2.3

35 mL). The resulting suspension was stirred for 15 min, filtered through Celite®, and the
filtrate was concentrated. The residue was purified by flash chromatography (silica gel,
75:25:0.1 chloroform:methanol:ammonium hydroxide) to afford the title compound (0.30
. g, 66%). TLC Rf 0.16 (80:20:0.1, chloroform:methanol:ammonium hydroxide); Iy



~The title conmpound was prepared according to the procedure of Benoiton, L.
Can. - J. Chem, 40, 570 (1962) Sulfurle acid (3.5 nL) was added to
anhydr ous di et hyl ether (-35-m-), follomed by benzyl al cohol (35 nL).
The et her was renoved under. vacuun1 -and - cFinely ground '
(RS)-N-nethyl -aspartic acid (5-9;~ 34~ mmﬂ44wwwzadded .- por ti-ons;. whi-le - -5
“the mi xture was nagnétically stitred. After 24- h, “ethanol (70 mL) “was -
added, followed by dropwi se addition of pyrldlne (17 mL). The m xture

was cooled epne h I g,
82% . M 2 gmg?qét@b %68@45 (bﬂ ) gg?q‘ugr(riﬁ) %2%33{{ sr%ob 58 (?H”ﬁygggs(ggr téat e
10 [Jeb &IH(WS?F‘SIJZBFM hyl - aspartate (6.6 g, 27.8 nmol),
triethylamne (3.9 ni) ' "and di-t-butyl-di carbonate (6.1 g, "27.8 muol) -
wer e suspended in DI\/F (45 m.). Upon di ssglution the reaction m xture
was treated with cold KHSO4 sol uti on,EIERARUQZL i  h Et OAc, dried over
MpSHM, asnd evaporat ed to give the title corrpound (6.8 g, 72% . ‘M5 nl e
338 [ M+H] +. 15 ) N- A 1 et hyl )] - benzyl am ne

2- Fl uor o- 5- rikRa - ar -phenyl et hyl am ne (13
m., 0.1 nol) mereAmlxsméMtymlqbnhas)datc(ﬂ.étg. hﬂ)ramdl)gNa(c-l al acetic acid (15

0 1) AR G 0 S BRI,

e’ reaction was a

with acetic mued ladun@hylfcmdmsde @ mir)nwas stirre@ Anybheatagrte 80B€ mxxtmnevas
reacti ono Xdork&hitdRa an ﬁ&%a&&m E}Jragﬂﬁaﬁe@ta&wéeﬂ HicRdbrothdihan®@h@water. The The PH

was adjusted to 11 with sodium y and the mxture was extracted with

Et OAc. The CHM§aM¢ Bhasg was washegdeyigh hignendreed {magnesipmy suifate) andigonceapigd 1ivand a
38% d " ZSgheﬁtlabbmp@dhd @iIstg)as maﬂyirermn(uwmz IGDCIgY® BUBI(rh, UH)62 60
(RS)-N-[ (1, 1@&%%@%#@&?3& (AT ]1%%314% @S%r%{)}-aspartw [(N-(2-flu
or o- 5- nitro-benzyl), N -(2-phenyl ethyl)]am de A sol ution
of the npound of Preparation.23(c) 4.0 K .9 mol) in CH2A 2 30 (45
m.) was Stirred at roomtenperature 0 gon at nosphere.
Triethylamne (3.0 rrL) and BOP reagent (3.3'g, 11.9 mol) were added,

T e, AP o et S (006 170 i)
- 44 -B1p1pcndme dihydrochloride (2.5 g, 10 mmol) was dlssolved in water (10
mL) and treated with 5N sodium hydroxide to pH 8-9, diluted to 120 mL with ethanol and
20  stirred at RT. The resulting mixture was treated w1th d1-t-buty1 dicarbonate (2 4g,11
mmol) in ethanol (80 mL) in one portion and the mixture stirred at RT, thh penod1c
additions of 5N sodium hydroxide to maintain a pH of 8-9. After 5 h, the mixture was
concentrated and the residue was dissolved in a mixture of 1:1 ether:water (100 mL) and
the pH adjusted to 12 with 5N sodium hydroxide. The aqueous phase was extracted with
25  ether and the organic phase was washed sequentially with brine, dilute citric acid, and
water. The aqueous phase was adjusted to pH 12-13 with 5N sodium hydroxide and
extracted with ether. The organic phase was washed with brine, dried (sodium sulfate),
concentrated to a clear oil and dried in vacuo to give the title compound (1.7 g, 63%) asa
solid. TLC R¢ 0.4 (Kicsélgcl 60 F254, 15:3:2 2-butanol:formic acid:water); MS (ES) m/e
30 268.3 [M+H]*.

35

a) B-benzyl (RS)-N-methyl-aspartate



tenperature, and poured into ice water (350 nL). The m xture was extracted

wi th ethyl acetate. The .conbi ned. organi_.c..e_xt racts were washed with 1 M
KHSO™, water, 5% 35 NaHCO3 - and. brl ne,.-and.dried over MgSO4. Filtration of
the mixture, evaporation ofthe - fllt-mﬁLe ‘and flash chromat ogr aphy
yielded the title conpound(ZOg, 9% NE e 594. 2 [IVH-|]+

- 46- e)
(RS- N- net hyl - O- bhe yitle aaxppmunjdh{(a(slpre]iaﬁxfdcum'dmg&e nhiet proedaiarezgfl Bendlter(, 2., Can.

syt ot ) L EhR, 40, 570196, S SRPEY B USRS el sl o

' Fv anr at : on G5 mhy fQMWQﬂ’hﬁbqnnyl\nmhol @5 @I@Ded"he{wxer wak-cemaved andgroacnim. and.

) ot hgt -7 ety Bxound (RS) Nomethyl aspatic acid 1022 ol it o, whie
benzodi az5ep| %m&%m :;nagncucally Stirred. 24 doethana) |67Q>m1-5 was addedoloHawed by
Preparati on @3pfise(addition of %yﬂdxﬁ@(lh)ml.ﬁ 'ﬁl\‘ﬁﬁlx@e was Codlkd ovérﬁi'gﬁtt, By ﬁl‘i@r&?tc( 2.4

nm.) was added The eacti on ry over ni ght oured into
vva% er and exﬁ’ﬁ "V\F‘I’?P‘lé‘f‘ﬂ%é é&#@’[ %ﬂé §gl bi ned o?ganl c phages wer e
washed with brine and dried over sodiumsulfate. Filtration-and

compound_ (1. ) RS enyl N-BLINGbEnGibiaRE | |, 1acyS VIS TEE T ©

7- ani no- 12 net hyl - B-beraylARS>Nomethyl-aspastate ( 63 73§mr@plr)ampﬁwgmac@&mm,
R on S8 YRt o) Al St L ORI
plati num OXI %‘PEP%W’B‘“B‘)‘UW §F§R@W1 ol IHS P4 saludar, %ﬁ%ﬁé"rd ‘ZU

hydrogen (40Ewhd, drietl 0%ér MgSOhcand dvaparsibd Wasivé Met:ﬁrc%nipbeﬂﬁ(m St Mg and

t he sol vent porated in vacuo to yield the title conpound (1.5
g, 98%. M 5%?"933184@4 ﬁ\[fﬁ% h) benzyl
7-[[[ 4- (13enzyl oxycar bonyl - am noi ni nomet hyl) phenyl ] - car bonyl ] am no] - 1-

rrzt Bglnzgdlo)a(tg ;2 ﬁg Bﬁli‘*;@‘g&z%h"“;k“‘ﬂﬁbg"ztx ﬁ‘ﬁ?ﬁ?googﬁ hé conpound of
Preparation 23(g) 2(Fjuciog§ mMenMﬂehyd@éll 9 .8 70 mmol) and 2-pheny1ethylam1ne (13
mL, 0.1 mol) were dissolved in méthanol (150 mL) and glac1a1 acetic acid (15 mL). The
solution was cooled to 0°C, and sodium cyanoborohydride (6.6 g, 0.1 mol) was added
20  portionwise. The reaction was adjusted to pH 6 with acetic acid and stirred at room
temperature for 24 h. The reaction miixture was quenched with ice and diluted with water.
The pH was adjusted to 11 with sodium hydroxide and the mixture was extracted with
EtOAc. The organic extracts were washed with cold dilute HCI solution and a solid
precipitated. Filtration yielded the title compound (15.6 g, 82%). Mp 235-6°C; MS m/e
25 275 [M+H]+.

d) (RS)-N-[(1,1-dimethylethoxy)carbonyl]-N-methyl-O-benzyl-aspartyl[(N'-(2-fluoro-5-
mtro-benzyl),N'-(Z-phcnylcthyl)]amxde
A solution of thé compound of Preparation 23(c) (4 0 g, 11.9 mmol) in CH2Clp
30 (45 mL) was stirred at room temperature under an argon atmosphere. Tncthylammc 3.0
mL) and BOP reagent (3.3 g, 11.9 mmol) were added, followed by the compound from
Preparation 23(b) (6.0 g, 17.8 mmol).' Thé reaction rhixtun: was stirred overnight at room
temperature, and poured into ice water (350 mL). The mixture was extracted with ethyl
acetate. The combined organic extracts were washed with 1 M KHSO4, water, 5%
35  NaHCO3 and brine, and dried over MgSOy. Filtration of the mixture, evaporation of the

filtrate, and flash chromatography yielded the title compound (2.0 g, 29%). MS m/e 594.2
[M+H]*.



B drled over sodi um sul fate, filtered; and t

(benzyl oxycar bonyl am di no) benzoie acid (1.01 g, 3.4 mmol), BOP reagent (1.5

g, 3.4 - mmol ), and triethylanmine (1.0 nL) in DV (12 nL) was stirred
over ni ght. under an argon ., .at m)sphere .The, solution was poured into a
m xture of ice water (160 nlL)..and .5%._ . . NaHCOB (14 mL), and the resulting

_preci pltate was filtered. The. filtered 5014]6‘1 was .30 ., di ssolved in CHZC12
e filtrate was ‘concentf-at ed+
inVacuo to a solid (3.2 g). This material was chr omat ogr aphed (silica gel

m% !+ Et O%skia?%mm&mwwl ADEN-B2-ABBRS ek erly§ N §3290 - M il e 724
_ 7- [[[4 (am n&@ﬁ%‘#ﬁbﬁﬂ@%henyl] car bonyl ] am no] - 1- net hyl - 3- oxo4( 2- phenyl et

“hyl) - 35 +1;3, 4, 5-T1d domtpoih@ o Prepard cHEIHAP20F L3 M Amrol Rees iifiredGlrith BoNzy |

ester,

7-1[[ 4 (ani ngﬁ]ﬂ}/%?‘f’é’tcﬁgln)lﬁlf%lﬁl} Evaprgwtign phthe ﬁ%‘]"c'lts Heaqye Ylgldéﬂéh%n@ phenyl
ethyl)- 5 compodnd-tetrahydro-2H-1, 4- benzodi azepi ne-2-acetic acid

To a solution of the conpound of Preparation 23(h) (1.5 g, 2.1 nmol) in 1:1
gl acial acetic acid:ethyl acetate (30 nL) and concentrated hydrochloric

acid (0.5 nlL)) barxyd 1- mcmylﬂahﬂuaeﬁ-um -$1(2-pherydethylpd 8,4 Stet{ahydro2ldd{4-vat ed) was
added. The m enat ed in a Parr shaker (45 psi) for 6
h. The reactl%&wr‘ﬁ%\@?eaﬁé iltered, the filtrate was 5 (evapgra%ed and a
portion (0.36 g) oFoa slutiessofithe enmpoysd of Broparstipu?3 () €0 g3 4Hrnol) i DMSO

el - ODS, 182% 2

g 1 o(szbmw h%ﬁxy@axﬂu{e E'fﬁnl.gcavax beded. TG rddc E%”?"’@’Fﬂca Cl?’\baé%%x?fl gg&ﬂﬁ%

For benzxmdeste 5N504. TFA. H2O
N, 9. 70. -f ouRgured into W"éefae CB@ctqq W@@by aggtaly. Jhe combinedarganic phasesmeray o

|5390 [I\/Hrl—iﬂr wabhed with brine and dried over sodium sulfate. Filtration and cdncéitfitioh bPthe24
r epar ats.on

(R S)-8- [[[4%%%‘%%’?%%6%‘(%@%%? fdnrompoied (L85, P 7). MSme 474.2

t et r ahydr o- 3{bbddp (2- phenyl et hyl ) - 3H- 1. 4- benzodi azepi ne- 2-acetic acid
di hydrochkoride 15 a) t-butyl

3-nitro- -[ 2- phenyl et hyl ) am nonet hyl ] benzoate, and t-butyl
3-nitro-4-[ benzyl 7-amino-1-methyl-3-oxo-4-(2-phenylethyl)-1,3,4,5-tetrahydro-2H-1,4-

but oxycar bon%ﬂﬁ%@g&&&g hyI ) am nonet hyl ] benzoat e
' A solution of the compound of Prcparanon 23(f) (1.6 g, 3.38 mmol) in cthyl
acetate (100 mL) and platinum oxide catalyst (0.6 g) was shaken on a Parr shaker under
20  hydrogen (40 psi) for24 h. The catalyst was filtered from the solution and the solvent was
evaporated in vacuo to yield the title compound (1.5 8,98%). MS m/e 444.2 [M-i-H]+

h) benzy! 7-[[[4-(benzyloxycarbonyl-aminoiminomethyl)phenyl}-carbonyljamino]-1-
methyl-3-oxo-4-(2-phenylethyl)-1,3,4,5-tetrahydro-2H-1,4-benzodiazepine-2-acetate

25 A rpixturc of the compound of Preparation 23(g) (1.5 g, 3.4 mmol), p-
(benzyloxycarbonylamidino)benzoic acid (1.01 g, 3.4 mmol), BOP reagent (1.5 g 34
mmol),and t_ricthylaminc (1.0 mL) in DMF (12 mL) was stirred overnight under an argon
atmosphere. The solution was poured into a mixture of ice water (160 mL) and 5% -
NaHCO;3 (14 mL), and the resulting precipitate was filtered. The filtered solid was

30  dissolved in CH2Cly, dried over sodium sulfate, filtered, and the filtrate was concentrated
in vacuo to a solid (3.2 g). This material was chromatographed (silica gel, 65%
EtOAc/hexane) to yield the title compound (1.5 g, 61%). MS m/e 724 [M+H]+.

i) 7-[[[4-(aminoiminomethyl)phenyl]-carbonyl] amino}-1-methyl-3-oxo0-4-(2-phenylethyl)-
35 1,3,4,5-tetrahydro-2H-1,4-benzodiazepine-2-acetic acid benzyl ester,

and

7-[[[4-(aminoiminomethyl)phenyl]-carbonyl] amino]-1-mcthy1-3-oxo-4-(2-phenylethyl)-

1,3,4,5-tetrahydro-2H-1,4-benzodiazepine-2-acetic acid



A sol ution of t-butyl 4-brononethyl-3-nitrobenzoate [prepared by the nethod
in - Int. J. Peptide Res., 36,-31. (1990)] (l 6 g, 0.005 nol) in CH2Cl12.
(10 nL) was added dropvvl se;. Qver A5'm n;.to a solution of

phenet hyl ami ne (1.89 g, 0.015 r_ml) in. CHZ(‘A’B- 20 (50 rrL) The m xture was
stirred at room tenperature under: argon for 24 h and - . - concentrated in.. .
vacuo. The residue was dissolved in THF (50 nL) and treat ed with a
sobution of tri et hjd asvlutos Bf $cgompomﬁﬁ>frﬁn¢parammi B(M)td 5y, 211 mmoBribdriat e
(4.4 g, 0.02 SN
overni ght at OQr%]a%: ‘g‘" aé:%damﬁ %é%)ni.) mcgn@%*&awgq%%ggéfﬁh Eg‘fﬁ@a \)a(i:q%

" The residue méla@i@s@t Az %wéymwacmuwed) Wssdded. vahmmmbyd@gmm ed

T oo o S Fashalizq4o paRTr6 1P AR Te0n GARGR A Hed, RoREE ﬂet[] .et e
conpound (0. Beyagoratcdandg-p%no % ESQE the resu} tin@remducwaspunﬁcdo}/mﬂ’

was chromat oggedQiR8) 3% CHgENQHtO-(EI% WFA)te iyRIdthb €iXe benzybestér)ant @cidi Q’bﬂ

S hor e RN R AT CSHANS TERTODI Baicdl . 61,58 31 K, 4 50, found:

A m xture of GHd.52)Hhdu0 Nf9.4%. cRarthe acid: BSNIS)m/e 599 [M+1f}+0028 nol ), et hanol
(125 m.) and 10% Pd/ C (0.32 g) was shaken under a hydrogen atnosphere
(40 psi) for 50 mn. The mxture was filtered and the filtrate was
concentralled in vacuo to give the tit|RepRationddound. Mp 105- 106C.

¢ -48- - c) t-butyl

(E/Z)-3-[2-(
" but oxycar bony g
sol uti.on of tiEeahydrda . ‘ by ;
met hanol (50 m_) Was treat ed W|t [ acety ene| car y
(0.45 g, 0.0032 nol) and the 5 resulting solution was heated to reflux .

under ar gsn fat-bityh3-nitre4+NcQephenylehyhaninemettyl]benzoate, aridi-bugd 3cnigsd-N21@-
gle\s;;d?ﬁew??t f‘ﬁ‘ %g@&%rﬁﬁpgééhﬁhylgﬁ%gnmbme&%% acet lejtt §I hexane 20:80) to
(R 9)-3-[2-(1, 4-di lhbwyoﬂt-hllt!i|4ebtom2mdwy83mmbenzqa£ed[p{'dpa(edb§mhmythad h?n%/ |h )e
oo ;ALY SR ) O 8 e 0 e B, |
containing 1 % QVer bpmig)to M@lugﬁaﬂ%phqnnthalanym Oofthe. £ Mdspold i CHaCIps i )
for 4.5 120 THSO ML} The miRGird wh RinRf apfdn Bfipblatré Bhder GRYARTRIIA & | n vacuo
to yield the c%}léeln%ated in vacuo. The residue was dissolved in THF (50 mL) and treated with a
solution of triethylamine (2.5 g, 0.025 mol) and di-t-butyl dicarbonate (4.4 g, 0.02 mol) in
THF (S50 mL). The resulting mixture was stirred overnight at room temperature under
argon and concentrated in vacuo. The residue was dissolved in ethyl acetate, washed with
25  water and dried with sodium sulfate. The organic phase was concentrated in vacuo and the
residue was triturated with ethyl acetate:hexane (15:85) to yield the title compound (0.87 g,
37%). Mp 110-113°C.
The filtrate was chromatographed (silica gel, ethyl acetate:hexane 15: 85) to yield

additional compound (0.5 g, 21%). Mp 113- 115°C

30
b) t-butyl 3~amino-4-[N-(t—butoxycarbonyl)-N-(2-phcny1ethyl)aminomcthy1]benzoate
A mixture of the compound of Preparation 24(a) (1.3 g, 0.0028 fndi), ethanol (125
mL) and 10% Pd/C (0.32 g) was shaken under a hydrogen atmospherc (40 psi) for 50
min. The mixture was filtered and the filtrate was concentrated in vacuo to give the title -
35 compound. Mp 105-106°C.



compound. 15 e) nmethyl- :

(R S)-8-carboxy-1, 2,4, 5- tetrahydro 3 oxo -4- (2-phenyl et hyl ) -3H1, 4-

benzodi azepi ne- 2-acetate - "2 ‘A solution of the conmpound of
Preparation 24(d) (1.3 g, 9. 003 rml),;;.ln 2(;12 - (50 nmL) and TFA (50 rrL)
was kept at roomterrperature under argofr over ni ght-- The-20 .. m-xture was.
concentrated in vacuo to give a residue cont ai ni ng crude (R S)-3-[2-(1, 4-

di met h | thyl]b
Seia O e AR R s (A AREARK Aaloks PSR BRI AIIRIT Y TPERELE
with net harhmmwcarbonylbUdGthcmécthm&m@omﬁwl] nzog@e007 rol ) and heated to

reflux for.8. h.. i Il@hﬂﬁnb].
treated with 1IN }S[HCﬁl Hbffbf'ﬂlecwﬁﬁound Of tRn 24 rm 18'ED0.062 18 ¢

treated w t(A0 ﬁﬂemﬁer&pg'&hzﬁmﬁiyl‘ @l‘}a@g%’?‘&l@ 481%3 Q te &acuo

residue swa&eﬂﬂﬁ@édxﬁbnl WasHehBa RotefIGkidfdet apgomifor] Ae THe ﬁﬁﬁuﬂ:@n& cénccilﬁ'awtl)

filtered and omat.o Sili | t hanal : CH2() C aC| d
10: 90: 0. 4) ‘f’éf“‘@ﬁ"*\ﬂé‘at‘{ﬂ g SDQ‘”’“&‘B%BE%(:@@G? §%?8F%7"6%“° Hexan 2056 ko

sol-id was chsesmc\mléaompﬁhﬂmlﬂgm%n)u and treated with 1IN HO in diet hyI 30
ether (3 nL) to give nethyl

(R S)-8-carboxy-1, 2,4, 5-tetrahydro- 3- 0oxo-4-(2-phenyl et hyl ) -

3H- 1, 4- benzbditand (RS- [2a0 et-dimethoxyr bé-diaxoi 2butyl)-amino}-4-{N- (ﬁbumwcarbonyl)

R S chl dr030xo4 2- henlethl 3H 1, 4-

bonz odi S op P ARyl BRI R riture of

benzodlazepl xture of the

hydr ochl ori de safitsolytion hélhéﬁﬁlpﬁm foPrma@wnM@r{l 34 QPO%Q)T“QI)QH methanol 0.5
mmol ) and t(hooaﬂ,)c%hlaﬁﬁﬁgiﬁo%w&mw b&%&&dxaan@a}dg&num h@égm;;sipr 15
mn. The ‘rgjxﬁh&e \Was co&cec& & hn vacuoli tcrdeat ed vvlthld I2 (3 X
20 nL) and fopfe TRixtyre, was filter eﬁ trate conceritrated in vacuo to yie eut _

- 49- conguad! 0 gi ve net hyl

(RS)-8-l§hI orocar bonyl -1, 2, 4, 5-t et r ahydr o- 3- oxo0- 4- ( 2- phenyl et hyl) -

3H 1, 4-benzodi azepi ne- 2-acet at e hydrochl ori de as a yell ow solid. g)
methyl (R, $)-ngethyl@, $)P8-(:trboz)ylﬁ)éji}mmhma‘b)}oxﬁ(}phenylemyl) -3H-1,4-

am noi m no no] car bonyl] 1, 2 4 5- tetrahydro 3- 0x04- ( 2- phenyl '
et hyl) - r‘%‘g#i@y@ benzogl azepi ne-2-acet a -

A 'solution of the compound of Prcparauon 24(d) (1.3 g, 0.003 mol) in CH2C12
(50 mL) and TFA (50 mL) was kept at room temperature under argon overnight. The
20  mixture was concentrated in vacuo to give a residue containing crude (R,S)-3-[2-(1,4-

dimethoxy-1,4-dioxo-2-butyl)amino]-4-[N-(2-phenylethyl)aminomethyl]benzoic acid.
The residue was dissolved in anhydrous methanol (70 mL), treated with methanolic
sodium methoxide (1.6 mL, 0.007 mol) and heated to reflux for 8 h. The mixture was
kept at room temperature for 14 h, treated with 1N HCl in diethyl ether (7.5 mL),

25  concentrated in vacuo, treated with methanol (3 x 20 mL) and concentrated in vacuo. The
residue was dissolved in methanol:CH,Clj:acetic acid ( 10:90:0.4, 15 mL), filtered and
chromatographed (silica gel, methanol:CH,Cly:acetic acid 10:90:0.4) to give the title
compound (0.66 g, 70%).

The solid was dissolved in CH>Cl3 (30 mL) and treated with 1N HCl in dlcthyl

30 ether (3 mL) to give methyl (R,S)-8-carboxy-1,2,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-
3H-1,4-benzodiazepine-2-acetate hydrochloride.

f) methyl (R,S)-8-chlorocarbonyl-1,2,4,5-tetrahydro-3-oxo0-4-(2-phenylethyl)-3H-1,4-
benzodiazepine-2-acetate, hydrochloride

35 . A mixture of the hydrochloride salt of the compound of Prcparauon 24(e) (0.2 g,
0.5 mmol) and thionyl chloride (6 mL) was heated to reflux under argon for 15 min. The
mixture was concentrated in vacuo, treated with CHyCla (3 x 20 mL) and concentrated in



A solution of 4-[N-(benzyl oxycarbonyl)-ami noi m nonet hylJaniline (0.13; g,

0.5 - . muol) and diisopropyl ethyl am ne (0. 062 g, 0.5 ml) in-CH2d 2 (25

m.) was added a sol ution of the- corrpound ‘of Preparation 24(f) in

CH2A 2 (5 nL). The nmixture was-kept-at:=10-":r'adm tenperature for 20 h,
treated with diisopropyl ethyl afine (.15 -9‘99-and washed.-wi t:h. .water., .The.

organi c phase was dried w th sodi um sul fat e”and concentrat ed in vacuo The

residue was purified by pre&aratwe TLC (silica ge nmet hanol : CH2Cl 2 5:
and el uted vacuaagivermerah mumb%bi%ﬁﬁmby@m%ex% (Zmécwlﬁthﬂ)

conpound (0. [
~ Anal . (C36H35%06 H%@'A%lﬁzzgme?%g@ 3%66h hﬁ%éhe a%%ﬂe ‘.‘f’s.Ohd

C, 60.51; H 5.58; N, 9.84. ' h) fret hyl” T

gR S) - 2 E[[4hg)amtﬁ5tqlh(ms)c3:rﬁ[4:w Imgymﬂml)-carzbonyl] 1,2,4,5- tetrahydr 0-
0XO0- enyl e i a a e

sol ution %f pﬁ‘.‘é‘}/‘e %ﬂ%%hcﬁlmpgf"f’%ﬁ éi’?gi;if o’éo'ﬁ’r%w)hc%%‘h?[@% 20

Pd/ C (0.1 g) 3Hrlfebdnaodikzepm®-2rdcptaend | N HCl in di et hyI ether (1.0 nL) was - -

e The m xtur e vASOLRPPECENRCERRMRSY Aol BRhtho b AV AR Q11 £.0.91 50
to yiel d t he mimol)and diipepmepylethyiamive (0.062 erf). 54mool)mCHnﬂh)(2a g Jovascadded g
7,8 (d, ZH)’ sZ)hHloZ ((fﬁxe(dl%npggﬁ%%ﬁ?\%a(rﬁh 117%) iR C g,(l 5 rﬁt‘) Tti%rﬂlxﬁﬂe yas kcpzt]afb

3.75
(dd, (25 101 mrooqvg(:xgggmm@fog 201 Qtrc[amm_ﬂmh dusopropy thy}lammc (. 15 g) and washed with

(RS)-8-[[[4- (\aﬁwom@d? é%@dw&d]\@m Mmrsmw lahd dortedirated Miviagip, drgs 3- 0

X0- 4- henyl e -3H1,4 odj.azepi ne
i harr ochl or RGBS WS purthed by Brepgisfiye ThE GHick B BElBRaRh HoSH Rl
24(h) (0.1 g,with ﬁxEﬂxaﬁﬂDdIl)lgCl@-dascﬁprdﬁymEylaﬂundxb thetitogomhpduad (O g, 46%er (2

mixtare was QOGN ER CE TR AR Gl BRBOSRRERS I sy Gt e

purified 15y HPLZIRTforhd 1D 60i51; HyHSEODE-9EF.err], 50 x 250 nm 1.5 nl/min,

. N._9.79. found

33% AN W TFA, UV detection at 220 nm. _Fr actions containi ng product
wer e pool ed and I?'/éog% lized, redissolved in water 70 L 6N HC1 (2
m.) and acet dnimethyldR, Sl xwmmmeébﬂ)nl@nylﬂ@molwb@nx @hxﬂrpo 37

I% r egg(r%)at | g/ﬁ( 53 oxéfhf(z 4Reny1ddiyh-3H-1,4-benzodiazepine-2-acetate

' A solution of the compound of Preparation 24(g) (0.13 g, 0.2 mmol) and 10%

20  Pd/C (0.1 g) in methanol (50 mL) and 1N HCl in diethyl ether (1.0 mL) was shaken under
a hydrogen atmosphere (30 psi) at room temperature for 30 min. The mixtare was filtered
and the filtrate concentrated in vacuo to yield the title compound. 1H NMR (CD30D, 400
MHz) d 8.0 (d, 2H), 7.8 (d, 2H), 7.0-7.25 (m, 8H), 5.5 (d, 1H), 5.15 (m, 1H), 3.9 (d,
1H), 3.75 (m, 1H), 3.7 (s, 3H), 3.65 (m, 1H), 2.95 (dd, 1H), 2.75 (t, 2H), 2.65 (dd,

25  1H); MS(ES) m/e 500.2 [M+H]*.

i) (R,S)-8-[[[4-(aminoiminomcthyl)phcnyl]amino]carbonyl]—1,2,4,5-tctrahydro—3—oxo-4—

(2-phenylethyl)-3H-1 ,4-benzodiéchinc—2—acctatc, dihydrochloride '
A solution of the compound of Preparation 24(h) (0.1 g,0.175 mmol) in a mixture

30 of methanol (20 mL), water (2 mL) and 1IN NaOH (1 mL) was stirred at room temperature
for 19 h. The mixture was acidified to pH 1 with 3N HCI, concentrated in vacuo and
purified by HPLC-RT 21.19 min (YMC ODS-AQ®, 50 x 250 mm, 1 5 mL/mm 33%
AN/W-TFA, UV detection at 220 nm). Fractions containing product were pooled and
lypophylized, redissolved in water (70 mL), 6N HCI (2 mL) and acetonitrile, and

35 lyophylized to yield the title compound (0.37 g, 40%). MS(EI) m/e 486 [M+H]*.



Preparation of

(R S)-8[[[4-(am noi m nonet hyI )phenyl ] - met hyl anmi noJ car bonyl ] 1,2, 4,5- -
t et r ahydr o- 3- oxo- 4- (2- phenyt et: hyI )- 1H- 1'+-4-benzodi azepi ne-2-acetic acid 5
a) 4-(am nonet hyl)benzoni t.riie - +A~sol ution of

4- ami-nobenzonitrile (5.91%g: 50" mml) ancﬁo}'FA(G A9 2.5 nTrDr)

--dry, distilled triethylorthoformate (100 m) was heated to reflux under-

ar gon. After 0.5 h at reflux, té} éel I gg solution was concentrated to
dryness in vacuo to |l eave a 10 yeII 10R¥2ch crystallized on drying in
hi gh vacuum The solid was dissolved in absolute EtOH (100 ni),

Sk The khartiH A By AR A RS 2.5

:

IﬂTl UUHI'LEH[)EF L U d
heated to ahyded-B+ox0-44(2 phenyle ' gping-2-ageté -wu' centrat ed in
vacuo, and the residue was partltloned between H20 (100 nmL) and Et20
(100 mL).” The | ayers were separated, and 15 ‘the aqueous |ayer was
extract ed wiaH-@meomethd)beszaitiled or ganic | ayers were dried ( MgSO4)
and concentrated A%o&nbﬁbk@wnﬁﬁ&ueﬁzoﬁthe (S@l'%ism@:ﬁn&whhd'l?ﬂ (M9 mL, 2.5
chr omat ograph}ﬂo& %hp(g egmh ?% Et aneg dthe title
conpound ‘as B indry, fetyigrihofggmats (1 HPnAET A0S | i ca

gel , 30% Et Qifiéd % hmeicﬂuirthN&BldeﬁﬂuMdmasGBﬁ‘cc&)m{cd o ﬂlryncss in vacub3o ledye 2H) ,

6.55 (d, 39 4 20
2625 o oo o g i A i

4- ani nonet hyabs()lﬂtctEl@'MLﬂOGlebaw%;dQ Camdendrgomand NaBH4 (5.68 g, 15Qmuplhwadn

f trimethyl

" over 4 mnyt%ddéﬁ‘sﬁﬁ%*saé*v%%?ﬂ%ém 2 s L
_ tol uenes: =51 ®fux. Aitpr1h,t&etm@lmumrpwswmsnmcda{\acuq.@ndmcemdugwﬁs The ice
bath was. the;ﬁhrﬁ@dﬂéﬂ%@nﬁ&ﬂ Hj@(lmmL) ah& BeJO grmom AteQxyRES \bee%&pdrated, gh@om

t t t

br opar atTon D8 agects aySr §s Sxrartnd bt S0 AR ombifes organis B v g

\r/]var rregIOE 0 S?IM%S@A) gndicondeatraged t@yclmwfu trn? srﬂmitmsqﬁnﬁad\by;cmmmogﬁplgr Zg
at err 0 _r 00 ra ur e

into a stirr §Igﬁlr ?9%&153%%% gayx @% cogpo % g gme si ng

a significang I%WéxMRfrﬂéSr(shcﬁ g@.rﬁo%'ﬁﬁﬂxdbtmamh Hrmd&j(ﬂéo ‘MHz, 18) 8

stirred for Pa3 @, i emsiae ol 4.99 ot s, 800 280 BHOSIR ROGCHASgBSTRA, Wi L

MeOH (1 L). was concentrated t o WSOId whi ch was
dried urdfer Hilgh1528U337.411760823 cm™1; Wﬁé‘)m}’@lﬁ;@ [M+8]K. The resulting

material was used without further purification. The materi al
was dissolved in THF (136 nlL) and H20 (34 ni), and the solution 35 was
cool ed to O[Br4pminogiq t(bzozmxycmwbmammcmded dropwi se, and the

resul ting t wosoliﬁi%ﬁ%f ﬁiﬁfétﬂﬂﬁlu’ﬂﬁﬁnﬁ RloRend (zromnsmm t0PRddol pwil dided
Benzyl chl or of or,Tay & X@s t he

LOQW S
reaction was®StiPEfe sul "FISP OBP%W‘FFmdLIl'HJ B ﬁﬂvﬂé’ogé quﬂc cuo
and t he 2®si ﬁhm ineflarnxidriad flesk av0PQ ukdd? Gigdn. The icobrih vias tl:‘etrﬁeﬁmved and the

reaction was allowed to stir at room temperature until gas evolution ceased (1 h). The
compound of Preparation 25(a) (4.49 g, 34 mmol) was added, and the reaction was
warmed to 80°C (oil bath). Gas evolution occurred on warming. After 23 h at 80°C, the
reaction was cooled to room temperature and poured into a stirred slurry of silica gel (170
30 g)in CHCI3 (500 mL), causing a significantly exothermic reaction. The resulting mixture
was stirred for 0.5 h, then was filtered, and the filter pad was washed with MeOH (1 L).
The filtrate was concentrated to a yellow solid which was dried under high vacuum at 50-
60°C for 0.5 h. The resulting material was used without further purification.
The material was dissolved in THF (136 mL) a_:id H20 (34 mL), and the solution
35 was cooled to 0°C. SN NaOH (20 mL, 100 mmol) was added dropwise, and the resulting
two-phase mixture was cooled for an'additional 5 min. Benzyl chloroformate (4.85 mL,
34 mmol) was added dropwise, and the reaction was stirred at 0°C for 0.5 h. The THF
was removed in vacuo and the residue was extracted with CH2Cly, followed by EtOAc. .




The conbined organic extracts were dried (Na2SO4) and concentrated to an
off-white solid. Chromat ography (silica gel, 3:2 Et OAc: hexane) gave
the title conpound as an off-_' Lhowhite. solld (6 50 g, 67% . For
characteriiation purposes, - a: smal'.{'r'- & rrpl E-Was - recrystallized from

Et OAc/ hexane. Mp 141-143[ ert] €. ‘TLC R -0 451(—5| li.ca-gel-; 3:2::5 ...

" Et'OAc: hexane); |H NMR (400 MHz, CDC13) [err] 1.77 (d 2 H, 7.45(nmy 2H)
7.27-7; 38 (m 3H), 6.56 (d 2H)., 20 (s, 2H), 4.28 (br s, 1H), 2. 88
(s, 3H; IR (@lh@ggprasd@rgamc extrags| yore @M@Nazm and 6aB:entBFd o AATBWhite 63,

01141 cm 1, 'stﬁ?% bg}:?nﬁﬁ)%%h&gﬁﬁﬂﬁ el, 3,2, EtOAc: :fidxaflE)'ga¥¢ the title compound as an off-

. (R.9)-8:[]
ami noi m norret Whr#/%ﬂ'@aﬁmlipmms@, gsmall sarhplemas3- 6xo- 4- (2
- phenyl télhﬁdd-ﬁtin Etcbﬁéyméhazmpuwﬂs@qtm@fo 49 (sxhca el 3:2 The

comound °%, PERIR ke s AMiiite Sp e S s (L3 é'a‘féigawnvevsz 38n
vacuo. The  (m, BEB; GI56 (dyRH) 520k 21d), 4r28by s} IIH)JQIIB“S (sP3HK)IR (@qgrza.qezscoat ed

s Sl AR G e0g57R A Sy S e S

- soI ution of the conmpound of Preparation 25(b) (0 85 ¢g,3.0 mmol) and
dry pyridine :&TQ gﬁ%g (30 nmL) at- OC under argon. The
resul ting ora%g ﬁ‘ Fgwmg@‘ b@n&aé’x meﬁ)to roomtenperature, stirred
_for 1 h, 10, mimmmmmﬁlmmqummjcMyméd tolirahydf03-a0-4N2HCCOB .

"~ The sol utlon in _gfémgrated and purified by
(gAc/to uen yield the title

. ¢ch h
go;rggﬁﬁlggz 221y6( %%‘ESWPOWE@ Iﬁ"“'mﬂ(?ﬁ(?) (é%2 fas, 1@ rmmol) WaSEFﬁmcpdtVdHUene)
i ; NNR6( ggo g/ﬂﬂflﬁium:al.) FeeriS]min, ahild thel soldich WasEoncetidatedto Egsgﬁ »?E‘B%o e,
" ( Teg %Y*’é'ﬁ%ﬂb‘m@ @@aénc}if&)smﬁanccmwdw@smg@smw residpal
4 17 (d J55. §0G12, apddissebred $n dry CH2CIBHR.)5, mB). 5Thi3 séRitibmwaz fideddrbpwise over
(m by, saopmi 109 vl it squbl ob i compound ot Fiepirasen 25(50RE 4 33)[;?3 b
3490, 3300, 1#nbdrymyTdine(§48 nﬂw?mmoj)aodry @Ha@lz (B98a),) £ 97T unddraggon. The 1110
cm1; MS(ES) gds@ luﬂﬂ%gﬁ%ﬂlﬁwm to room tem r
R S)-8- 4 m Rol, M rre am no thStetra
S S e e e D Bt e
m ;(t ur emonﬂ?/azﬂ())g , doneermrunadoath tﬂﬁioﬁ’bgleﬂfogialt ((ﬁ)lca( %1569 ?E'@Ac/&ﬂ@éxc)
(15 nL) and N&(ﬁgﬂ&e &@i grﬁﬁ?m\%aéz]sﬁ]m 8?9} O%%P@PGPE 9:-R:lder ’ H2 (30
psi). After dlE@Ap :tolnene)al HINMR (406 Mz, (D Cize b TV 1ddI8)8 Hz| 2HY,H.62-W46 (m,
concentrate re
hydr ogenat i onﬁgldlgdé’&g‘?!s "g Ic'lﬁ ﬁég%eaﬁﬁl)\@g J'Gz :gl ﬁ}b %:{Baﬁdéi g's'{ 8, Wiz, 1H),
anot her 1.5 h3J.1PHs, 2H), 5.18 (d, J=16.8 Hz, IH) 4.85-4.93 (m, 1H), 4.17 (d, J=5.3 Hz, 1H),
25 3.71 (s, 3H), 3.57-3.70 (m, 2H), 3.53 (d, J=16.8 Hz, 1H), 3.4 (s, 3H), 2.90 (dd,
J=16.1, 6.9 Hz, 1H), 2.63-2.79 (m, 2H), 2.58 (dd, J=16.1, 6.3 Hz, 1H); IR (CHCI3)
3160-3540 (br), 3490, 3300, 1733, 1655, 1616, 1577, 1500, 1443, 1380, 1271, 1149
1110 cm™1; MS(ES) m/e 648.4 [M+H]".

300 d) (R,S)-8-[[[4-(aminoim_inometh§'l)phenyl]-mcthylamino]-carbonyl]-1;2,4,5-tetrahydro- '

3-0x0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid
A mixture containing the compound of Preparation 25(c) (556.2 mg, 0.86 mmol),

10% Pd/C (0.18 g, 0.17 mmol), TFA (0.07 mL, 0.86 mmol), EtOAc (15 mL) and MeOH
(15 mL) was shaken at room temperature under H2 (30 psi). After 1.5 h, the catalyst was

35  filtered and the filtrate was concentrated to dryness. The residue was resubmitted to the
hydrogenation conditions described above using fresh catalyst. After another 1.5 h, the
reaction was filtered, the filter pad was washed thoroughly with EtOAc and with MeOH,
and the filtrate was concentrated to dryness. The residue was dissolved in MeOH (30



reaction was filtered, the filter pad was washed thoroughly with Et OAc and

w th MeCOH, .and the f||trate _was concentrated to dryness. The residue
was di ssolved in MeOH (30 .. m_) -and 1IN NaCOH (3.4 nL, 3.4
mmol ) was added. The yell ow sol utlon was St rred at roomterrperature _.

overni ght, and concentrated in“vVacuo. The" 7esi due was. di ssol ved-in STl
CH3CN: H20 (1:1, 8.6 nL) and cooled to O[err]C. TFA (0.66 mL., 8.6 mml)was

added, t I \5\@5? € Pty Stirréd jacua
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__ gRt S) h8d[ id;1 1-31'6'9‘4Plzml @Ohic%d)h 9?90?5'1 H@rmmlﬂm 0216.9 Hz, 419; 3.53-3. 71d(m
i a3 S dlad b SRR 11 oMLY A5G, S5k Cad

. (bR S) d8 azi dob=li6if5yl Hz, H‘IﬁMS(ESD ot §00.2 {REHER b; Aaz{lZeqld:tb(@dgﬁjgﬂsmlelffl 4-0 3
. benzodi azepi .

g, 1.3 rrrmlo) nagé gg@égtt’ve' 676 N, 1-Bhace one#%ﬂ% 4g§égrgér0|(owl) sc(a to

a solution of sodlumazide(120 ng, 1.8 mmol) in vvater (3 m) stirred
in an ice;path. The mxture was stirregfat.l, diluted with water (15 25
m.) and extracted with ethyl acetate. Tne organrc phase was dried over
MySO4 and . concentrated in vacuo to yield the title conmpound (0.55 g,

°0% . o ation of -§-[([4-(aminoiminomethyl)phenyll-carbonyllamino]-1.2.4.5-

20  a) methyl (R,S)-8-azidocarbonyl-1,2,4,5-tetrahydro-3-oxo0-4-(2-phenylethyl)-3H-1,4-
benzodiazepine-2-acetate
The compound of Preparation 24(f) (0.6 g, 1.3 mmol) was dissolved in dry
acetone (6 mL) and added dropwise to a solution of sodium azide (120 mg, 1.8 mmol) in
water (3 mL) stirred in an ice bath. The mixture was stirred for 1 h, diluted with water (15
25 mL) and extracted with ethyl acetate. The organic phase was dried over MgSQO4 and
concentrated in vacuo to yield the title compound (0.55 g, 90%).

b) methyl (R',S)-S-amino-l,2,4,5-ten'ahydro-3-oxo-4-(2-phcnylethyl)-3H-1,4-
benzodiazepine-2-acetate |
30 A solution of the compound of Preparation 26(a) (0.55 g, 1.1 mmol) in dry toluene
(12 mL) was heated to 80°C in an argon atmosphere for 2 h. The mixture was
concentrated in vacuo to yield methyl (R,S)-S-isocyanato-1,2,4,5-,tctrahydto-3-oxo-4-(2-
phcnylcthyl)-BH—l,4-bcnzodiazepinc-2-acctatc. '
The residue was stirred in 3N HCI (6 mL) and THF (10 mL) for 1 h. The mixture
35  wasconcentrated in vacuo and solid sodium bicarbonate was added to pH 8. The mixture
was extracted with ethyl acetate and the orgahic phase was dried with MgSO4 and
concentrated in vacuo to give methyl (R,S)-8-amino-1,2,4,5-tetrahydro-3-oxo-4-(2-
phenylethyl)-3H-1,4-benzodiazepine-2-acetate (0.3 g, 67%).



b) nethyl (RS)-8-amno-1,2,4, 5-tetrahydro 3- 0xX0- 4- (2- phenyl et hyl ) -3H- 1, 4-

benzodi azepi ne- 2- acet at e 30 ~A.sol'ution of the conpound of
Preparation 26(a) (0.55 g, . 1 mml) |n"-'dry t ol uene (12 m) was heated
to-80[err]Cin an argon at erSphere for --Zi-h"-:'.;The m xture was
concentrated in vacuo to yield:nefhyl:-: -_-'-.3._- SRR
(R S)-8-isocyanato-1;2,4,5- t et r ahydr o- 3 '0X0- 4- (2- phenyl et hyI) 3H—

4- benzodi azepi ne- 2- acet at e. The residue was stirred in 3N HC

(6 nL) and THF (10 niL) for 1 h. The m xture 35 was concentrated |n vacuo
and solid sodw&ﬁ%c@g [nger@ R¢cdrBoriyi)-8. The mixture
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m xture was .Sthd bfifk. dThe organic pireewas dried with MgSOgmnd doocentrated in vacuodilhet ed:

wth CH2C12 (20 extrac arbonate

and brine. ThE&S MS&W@WQ\’E‘Q&*}%‘%& Y\%eﬁﬁ%gw&} ééé/ &rjtg%g G| n

vacuo. Thas compesadl(®1%gs32%x omat ogr aphed (silica gel, nethanol:CH2d 2

2:98) to yield the title 15 conpound (0.17 g, 32%. d) met hyl

(R S)-8-[[[4-(am noi monet phenyl ] carb | ]-am no

3- 0x0- 4- ( 2- phdhweﬁ!ﬁﬂl)s)ﬁl-ﬂf‘/‘i l?ip{F%é W@B&]ﬂmﬁ 124%““’ 1y

ISDS} gtl((z)(l’)l of)tt3 e I yg:fth mqr@gé:% agg({ﬁﬁe-z.acéatg, 0.15 hm*rnl) and 10% 20
ng) in nethano an wa a

hydr ogen at rms%ﬁ‘él“%or(qféhﬁg‘%‘??quﬁp %@&1‘&@1%&“‘?‘??{“2?% and

the filtrabe @IACE20 M) Bnéthanol (40 mL) and 3N HCl (8 drops) was shaken in a hydrogen

atmosphere (45 psi) for 30 min. The mixture was filtered and the filtrate concentrated in

vacuo to yield the title compound (65 mg, 87%).

I’O-

e) (R,S)-8-[[[4-(aminoiminomethyl)phenyl]carbonyljamino]-1,2,4,5-tetrahydro-3-oxo-4-
25  (2-phenylethyl)-3H-1,4-benzodiazepine-2-acetic acid
A solution of the compound of Preparation 26(d) (65 mg, 0.12 mmol) in methanol
(15 mL), water (2 mL) and IN NaOH.(l mL), was stirred at room temperature under
argon overnight. The mixture was treated with 3N HCI (1 mL) and concentrated in vacuo.
The residue was dissolved in acetomtnlc water (33:67) and purified by HPLCRT 11.2
30  min (YMC ODS-AQ®, 50x250 mm, 85 mL/min, 33% AN/W-TFA, UV detection at 220"
nm) to yield the title compound (26 mg, 33%). MS (EI) m/e 486 [M+H]_+._

The following Examples illustrate the manner of making the phannécologically active
compounds and compositions of this invention. '
35



vacuo to yield the title conmpound (65 ng, 87%. e)
(R S)-8-[[[4- (am noi m nonet hyl ) phenyl ] car bonyl ] am no] -1, 2, 4, 5-t et r ahydr o- 3---
0x0-4- 25 (2-phenylethyl)-3H ‘1,4-benzodi-azepi ne-2-acetic acid _
A solution of the conpound of - Preparatron 26€d): (65 nmy, 0.12 mmol) in

met hanol (15 m), water (2 L) and-:lsn-NaC}-} {1 nm:); was, stirred-at - X
room'tenperature under- argon ‘over ni ght. Theni'xture was treated vmth
3N HO (1 nmL) and concentrated in vacuo. The resi due was di ssolved in

acetonitrile:water (33:67) and purifiedEkamp#®lC RT 11.2 30 nin (YMC
ODS-AQerr], 50x250 mm 85 nli/mn, 33% AN WTFA, UV detection at 220
nm to yleld the t|tIe corrpound (26 ng 330/()1 I\/IS _EI)_ r{1e 486 [I\/H—|]_+ 4

phar macol ogi
I nvention. 3 )
Exanple 15 Pr epar ati on of

(RS)-7-[[[4- a(QJUu BIgreasELhethy B0t | - met hyl ami no] car bonyl | - 2, 3, 4 5-
o RS bers s O G B
acetal (48 W}—IS ﬁﬁ&o@@hﬂcuﬁ@ﬁ oﬁﬂ{llﬂdndﬂmu@y]bcmom acid (85%:1¥.76 g, 42 amol) in
suspensi on o - 4- dHiP(?

tol Eene (100 ﬁ@d@ﬁs@gb&%@ééﬁﬁa@ms S ﬁmoééattgr% §@| err %Ifor an
addi ti onalo O. ﬁai\codddewaﬂ}&d sequentiallyl veith wates ansti> Beqdism bigarbonatg.iand deedr and

P ered t hr oognon utuefecihidite wes Gt %@%’1’%"2‘?@‘”&9&? o Hie s S
“with tol ygne. wamashpd withteluoaps '1&19% waie was eencearaied o Qrﬁéhctmiq @WBH&%M
(8.0 g, &A% g%%y@d oQHnl mqgim% d)ERE0.65% 119 NMR (250 MR, (CI3013M378.13

-54-

370 He Ty @ k) rmm 181 aacte, T0Re T, Teld) sl el b 1

1255, 11715 11.38 (s, PH)DIR (€C14) NBIES368] £297, 1255, 1170, 1123, 1115 cm-1; MS(ES) m/e
2730 [M+H]"' 271.0 [M+H]t, 214.8 (M+H-56)+

b) t-butyl 3-bmmo-4—(bromomcﬂ1y1)benzoatc
' A mixture of the compound of Example 1(a) (1.36 g, 5 mmol), N-

20  bromosuccinimide (0.98 g, 5.5 mmol), and benzoyl peroxide (61 mg, 0.25 mmol) in
carbon tetrachloride (25 mL) was heated at reflux. After 4 h, the mixture was cooled and
filtered, and the filtrate was concentrated. The resulting material was used without
purification. TLC Rf 0.39 (5:95 ethyl acetate:hexane).

25 c)t-butyl 3-'bromo-4-[[(2-phenylethyl)amino]mcthyl]-benmate
The compound of Example 1(b) was dissolved in dry ether (25 mL), and

phenethylamine (1.9 mL, 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

30 (25 mL). Drying (magnesium sulfate), 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); 1H NMR (250 MHz, CDCl3) §8.12(d, J=1.5 Hz,
1H), 7.87 (dd, J=7.9, 1.5 Hz, 1H), 7.40 (d, J=7.9 Hz, 1H), 7.10-7.40 (m, 5 H), 3.90
(s, 2H), 2.70-3.00 (m, 4H), 1.59 (s, 9H); IR (CClg) 1717, 1368, 1294, 1253, 1170,

35 1118 cml; MS(ES) m/e 390.0 [M+H]*.

d) t-butyl 3-bromo-4- [[[N-(2-phenylcthyl)—N-t-bﬁtoxycarbonyl]amino]methyl]benzoate



273.0 [MrH +, 271.0 [MH] +, - 214. 8 ( MtH: 56) +. b) t-butyl

3- br ono- 4- (br ononet hyl )benzoate _ A mi xture of the conpound of
Exanple 1(a) (1.36 g, 5 mml9),~N= 20:+ brom)sucm nimde (0.98 g, 5.5 nmol),
and benzoyl peroxide (61 ng, 0325 rrrmi) in:ersr carbon tetrachl or| de (25

m.) was heated at reflux. After. 4d:’h= the. mSﬁt-ure ‘was cool ed:Tarnd? L
~fittered, and the filtrate was concentrated The Tesul ting materlal ‘was
used wi t hout - purification. TLC Rf 0.39 (5:95 ethyl acetate: hexane).

¢) t-butyl 3- biDirebutyl[didatbanher(§4Emiy3.3&mmal) wes addefl sl anonssite 2 solution of

. The conmpound I

_ phenet hyl am ngﬁe(%’@%a o}[gmm ?(ﬁa§§8§\é§g3 hﬂﬂgs g%gtpm%ﬂmgg@)mkqd fhe
exo':?_kll_erm c, aa@hc:)jéwaslsme:ﬁ@éﬁ C?brl i)leéhﬂi’eaté;h rah@ 0 "\Bg stifred
at overnig apR(sffica BA1CT0% ethyl acétatemheXanéy ga Zﬁﬂﬂ{ko@ﬂﬁoﬂﬁﬁ(lmﬁed

sequential ly h% g/ﬁ }y}%s( d b

( magnesi urrﬁsul ‘é(ﬁ’icéﬁ&n gd&nﬂ F’é"ral'ggF ﬁgﬁﬂgﬁa&)ogra yyl(gg%

et Ihlyl ace][ at egga%&mmm«ésﬂmg (( éfgﬁﬂ;hﬂdmg @Mh 503 l{oma?l@m%Mmugca 1ga1k 6 8.13

yel | ow oi et1 § 0

Mz, CDO 3 =155 . A1), 748 (ad, 178.1 2o £50.%, D, %

1H). 7. 40 %d[ 2H)7 380855 (i) 2HY, 2004293 dmy %H),sl -1.89 Guo, 18 H) IR4CC 'ﬁaz

474 U e i o, g oo

3-brono-4-1p[ [ N- ( 2- phenyl et hyl ) - N-t - but oxycar bonyl ] am no] net hyI ] benzoat e

. |55;ﬂ et glcsthc}il@-mEmeoﬂylcﬁ»L[QQBﬁﬁtﬁxﬁm 2- ﬁ ‘gﬁ y Nadded
"3.23 ol ) i n (buosyesrany)jamineimethyl] IF{*FHY utc“Oateraé‘ 3vé§ YCFS%QBFC""{ RT

for 1.5 h, thq &tbxﬁ&wc%oﬁﬂy 2QE~'11(11 er-mwmmbmymmﬁmmﬂggpw
(silica geI (1%60 eth acet at e/ hexane) gave the title conpound (1.57 g, 5

999 as a col which solidified in vacuo. TLC Rf 0.49 (10:90 ethyl
acet at e: hepsane) ; 1mm&e5ﬁha/bmpﬁm&£xmpwrﬂd)ﬂ3ﬂg¢m7?emnmﬂ. dimetkyl 1. 5:

7 o[5er7r ]408 %13 “até?gﬁl'ﬂéﬁlglmm&ﬂm%ﬁ (%‘%" @17 rzé %"}&%5’ 93 (m
2H), 1. 20- 1 8aolyiphaspghipg (83 Rn(gcn:j?l)mmql tncthylammc (O 7 46 mmol) and dry
acetonitrile (27 mL) was deoxygcnated through a'sin gle evacuauon/argon purge cycle, then
was heated at reflux under argon. After 6h, the reaction was cooled, and more palladium
20  (I) acetate (30.7 mg, 0.14 mmol) and tri-o-tolylphosphine (83.2 mg, 0.27 mmol) were
‘added. The mixture was dEOxy'géhatcd'ﬂirbﬁgh three evacuation/argon purge cycles, then
was heated at reflux under argon overnight (16.5 h). The reaction was concentrated, and
the residue was dissolved in ether and washed with water and brine. Drying (mégncsium
sulfate), concentration, and chromatography (silica gel, 15% ethyl acetate/hexane; then
25  40% ethyl acetate/hexane) gave the crude title compound as a yellow oil. The residue was
rechromatographed (silica gel, 25% ethyl acetate/hexane)to yield the title compound (1.36
g, 88%) as a light yellow oil. This material was used without separation of the isomeric
reaction preducts.

30  f) methyl 3-methoxycarbonyl-4-[5-(t-butoxycarbonyl)- 2-[[[N-(2—phcnylcthyl) -N-t-
butoxycarbonyllamino}methyl]-phenyljbutanoate
The compound of Example 1(e).(1.18 g, 2.08 mmol) was dlssolvcd in anhydrous
methanol (21 mL), and palladium (II) hydroxide on carbon (0.21 g) was added. The
resulting mixture was shaken at RT under Hp (47 psi) for 2 h, then was filtered through
35  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 celorlcss oil.



1698, 1367, 1295, 1251, 1165, 1120 cm1; MS(ES) me 490.2 [MtH] * 436.0. 10
e) net hyl
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title conpourrempoundasa yekyyfoam. &Brmalbzalues gropt mcthanol containing a little chloroform
-56 - - CRav&tietitle compound (528.2 m , 61%) as an off-white solid Qﬁg 214-216°C; TLC Rf

bonnzeni i be Cépieoemem%%fc%i‘&«?ffow@f%bﬁ VAR hionicitia) 477
cl oudy sol utiq7g ¢h, 2HY, T.OMIRYEN,FH), 7.01-7.08 (m, 3H), 5.21 (d, }=16.8 Hz, 1H), 3.70-
3.92 (m, 3H), 3.72 (s, 3H), 3.5-3.66 (m, 1H, partially obscured by water peak), 3.03
(app dd, 1H), 2.97 (dd, J=16.7, 8.7 Hz, 1H), 2.86 (dd, J=17.3, 13.6 Hz, 1H), 2.76 (t,
=7.3 Hz, 2H), 2.43 (dd, J=16.7, 5.3 Hz, 1H); MS(ES) m/e 404.0 (M+Na)*, 382.4
25 [M+H]*, 350.2 (M+H-CH30H)*. '

h) methyl (R,S)-7-[[[4-[N-(benzyloxycarbonyl)-
aminoiminomethyljphenyljmethylamino]carbonyl}-2,3,4,5-tetrahydro-3-ox0-2-(2-
phenylethyl)-1H-2-benzazepine-4-acetate
30 The compound of Example 1(g) (117.9 mg, 0.31 mmol) was refluxed with thionyl
chloride (3 mL) for 15 min and the yellow -sdlu;ibn was concentrated. The 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 dropwise over
1-2 min to a solution of 4-(methylamino)-(N-benzyloxycarbonyl)benzamidine (263 mg,
35  0.93 mmol) and anhydrous pyridine (0.125 mL, 1.55 mmol) in dry CH2CI2 (10 mL) at
0°C under argon. The resulting yellow mixture was warmed to RT and stirred for 0.5 b,
diluted with ethyl acetate, and washed with 5% sodium bicarbonate. Drying (sodium
sulfate), concentration, and chromatography (silica gel, 10% ethyl acetate/toluene) gave the



Exarrple 1 (f) (.30 g, 2.28 nmol) in dry CH2C 2 (11 nl) at O[err] C under
argon. The 5 resulting ||ght yel low-sol ution was warmed to RT, stirred for
2 h, and concentrated. The®. " ‘r'esi dug¢:vias. concentrated once from

1, 2-di chl oroet hane to rermve ¥ esi-dual TFAS.?nd g| ve rret hyI

3- net hoxycar bonyl - 4- [ 5- car boxy-"2-T [[N-{ 24 T

phenyl et hyl ) anm no] net hyI ] phenyl ] but anoat e as a pal e green oi I .

The ol bas ttglieoc?,%rpo@ AR R0 Yenbw b ﬂf}ciagaw;t@g tél%ﬁg'étﬁﬂ was
met hoxi de/ meacowse)l EHNMR §4091 z, CD@I8) P (amaieaHa,nBOQ AdSi(ae IEHt) 0.8
... renoved. Thg@g'd' 9?(&59‘7&"(& N7, aihg"fﬂb gsﬁ 2H), 5,084 n]-tfa ﬁ'izpmy 35?2103 A7and. .-

heated'to'r X under ar

i ce and querf@hetd i3t G 3H),a3-4& (3D, 3(9:30(‘1@»1-‘:31@\3_ 8‘22118 IM $3 (%é—ﬂgést i on
\é\lgrsml ned sgl L%gggz M{)hZGDW7 a8,s31y), 2.341@a, JIEH)G 8§54 Bes hHY, \l!llt(GHg(lig)%eBwﬁ.he he
conbi ned e'? I"%ﬁooaéjéf%/%é?@ fimﬁ{/@r ggtgéslﬁgé- %ﬂv‘\'n'[]‘# bﬁ%ﬁé 112§ &( MS& ium
sul fate), angd/ceazM-H)ed to a pale green residue. Chr omat ogr aphy

((silica gel, 10% nmet hanol/chloroform 0. 1% acetic acid) gave the title
conmpound as a yellow foam Crystallization from methanol containing a

little chl oripimethyl (R,S)-TeffMe(amirniminaneetind)phenyilingtbpismnalgarboagh-2:84,5n
ff-wh - Ny

(r)ret hang}ﬁc?\ﬁg&%y %;(%—7(2%%%%@%@5' %ﬁ%ﬂé&%gb%ﬁ%@& err] 7.72-

7.78 (m 2H), 7. 110 Paltadivm oigprbon (68 mg, 0954 mmajHyvas & cmfuuyi% sglutign

1H), 3.70- gfthe éoxﬂéo{rg@of:ﬂ%mpﬁt 10)) §11874 8%?5 ;0. §’7 Riro] ‘?ﬁc{’f'rA%b*ozpﬁ{L na;i-,i y :

obscured by wat er..pea , 2. 97 d, Hz,
1H), 2.86 (dBmob-inethyl acptate/methanali(j: thc mlxtwssmmﬁ 12 3 (dd,
g Mlﬁ 7, g_lf tydroge)(b dl&ﬁ%‘?&sﬁﬁ% éﬂ& D5 ﬁ“ﬂl%ﬁ%lﬁur«%&& Alteted u{rM'gTﬂeeht@Oaxﬂ

: en rpoon

am noi Honetbﬁﬂtfrpwén\%s]wb hoiAEb Ry e 3nd Yas bl oD 8ver. 2

phenythetitly cdmpbitd2- benzazepi ne4- acet at e 30 The conpound of
Exarrple 1(g) (117.9 ng, 0.31 mmol) was refl uxed vmththlonyl chl ori de
(3 mL) for 15 m.n:and the yell ow solution was concentrated. The residue was

concent r at edi) (RSH7eM{I4- (aotinamincneetig])phenylinethylaminndicdthmny 42, rh§itetbiydra-Bre
and the res%ﬁd—ﬂgz-pﬁenglém)eiﬂ -b%@&eﬂin’%&i&éﬁ&'aﬁ& dry G20 2 (0 5 ni). This

sol ution was add pw’se qver sol ution
4- (et hy¥ani no) - (KboeERAUeH PE Emanlyll)(ﬁwékﬁseiw%m(wé% €] 3@) @dglso Hnol)
5o T hoepbis MARETO Y LG SRTTS it TGRSl v
SLETrog Tor QreguBRt ihen wag opoReaRIaRy KneToRuc es Histelveria AT EE a5 B
sodi um bi cardupileaite.0°0y aumdiﬁaﬁwumrFA (0. HUhLA2.2 Immel). n'd:’nenfaimlylyenowaamnon
chromat ogr ap\% éosrxlcclarlx f %C(Pand the r%(:);/fdgé Q)éls pgﬁgédaﬁye:/c%gljscf Igi?zzsc ASSHT chromatography
25  (C-18 silica gel, 25% AN/W-TFA). Concentration and lyophilization gave the title
compound (123 mg, 67%) as a colorless powder. HPLC k' = 1.84 (PRP-1®, 30%
AN/W-TFA); 1H NMR (400 MHz, CD30D) § 7.67 (app 4, 2H), 7.40 (app d, 2H),
6.96-7.20 (m, 8H), 5.13 (d, J=16.8 Hz, 1H), 3.96 (d, J=16.8 Hz, 1H), 3.66-3.81 (m,
2H), 3.45-3.58 (m, 1H), 3.49 (s, 3H), 2.92 (app dd, 1H), 2.77 (dd, J=17.0, 9.1 Hz,
30 1H), 2.54-2.68 (m, 3H), 2.38 (dd, J=17.0, 4.8 Hz, 1H); MS(ES) m/e 499.0 [M+H]*;
Anal. (C29H30N404-1.5(CF3C0O2H)-0.5 H20) calcd: C, 56.64; H, 4.83; N, 8.26.
found: C, 56.77; H, 5.05; N, 8.35.

xample 2
35
ion of -8-[[{4-(aminoiminomethyl)phenvll-methylaminolcarbonyll-2.3.4.5-




- 57 - title corrpound (174.8 ng, 87% as a faintly yellowoil. TLC
Rf 0.45 (9:1 toluene:ethyl = acetate) - 1H NVR (400 MHz, CDC13) [err]
7.73 (app d, 2H), 7. Hi.-6.86  (app d, |H), 6.74 (d, J=7.8
Hz, 1H), 5.19 (s, 2H), 5. |, 6.6 °H gan) 3.52-3.77 (m 4H)
3.69 (s, 3H), 3.48 (s, 3H)., 2-93 (dd¥ 3=16.8, 8.4-Hz;. IH),: 2.83 (dd;=
J=17.3, 5 3.9 Hz, 1H), 260277(m3H) 2.34 (dd, J=16.8, 54Hz'1H)

| R (CHO 3) utyl 4-[N-3308 1@,{59,5mc 3. 1360, 1284
(shoul der) BI 11[41% °xy%m'é¥s?"§‘5@’h°&ﬁéﬂy% %}ﬁﬁ i) et hyl
(R S) - 7- [ [ [ 4mespilaping ﬁ%%ynphenyl]rret hyl ani no] car bonyl] 2,3,4,5- 10
tetrahydr.o- 3- oxo- Bo:(x@xcrabﬁr(wmslymsxhiﬂoﬁ)whmaae@ﬂowgrtéaaammydnde 036, -

10% Pal | adi on added caref
sol Ut ron 55 gmbaTlE e seanm s iR &t O AR A0 Fihbeb &S5 6 onbubiolin ;1
(0.021 nis, o::cmed to RT,ramd|djluted mtmwdtﬁm:)elrmhmaolouor( wa&addgd dropwiserl t he
m xture was I er
L5 the Moot e el ﬂ#&%‘ﬁ:ﬁoug RO 1 gﬁ%fﬁ% o0 ves
washed t hor otRbHian Whs stireedi3/h algddo giverrgaborleseoih  Bha T ave

the title CQ’EBthﬂded in THF (20 )nL) cooled to O°C and20M borane-methyl sulﬁdc mTHFwas

R S)-7 4- norreth I nyl ] met hyl am ar bon 5-tetrah
o T 08 2 ol WA Tl o] KRG dasohion Kk Spie. e saosign wae. ' =
The COmeJndhsaiedEK@ﬂm:@Sh &do)ed"t@R’IdaxﬁﬁﬁéIMﬂﬁal 510 ﬁﬂl)hmqaddce The)resulting 1.0 N

di hyd 5 .I.h | t d
SR s mﬂﬂéﬂi hhdit SotehwR T wcgverine i cpluing @3 £ SBa b
wat er / acet orﬁqlﬁli1¢sé i THNMR (400 Miid, DEla) (ﬁﬂ 1-8n% (rac3H), 7i08ddweidh 71(’:@,( 0 21

ok due ws i Tﬁ*‘fé‘&a%ﬁ 'r‘%”’v ZH SR 28, A 65T 28 LLE T3 490

silica gel, tacaqatedwx@m | yophi li zation gave the title
conpound;4 123 ng, 67% as a colorl ess povvder ‘HPLC k' = 1.84 (PRP-1, 30%
AN W TFA): 1H NWVR (400 Mz, CD30D) 7.67 a d, 2H),  7.40 ,
AS 6. B AR 4§56 -botorstapbony i 42 ghpoyioyaminomshyl > el e
1H), 3.66-3. &ine(t}mx 14-m<%ddl2-b§xcﬂg)]3N &;ﬂ\gl)mmo]bé’nzéﬁe(s 3H, 2.92 (app dd, .

‘% E) 17. (2) 7Z gdﬂz mC%?@g}yl;ﬁchCMx a % 4 Sﬁk@? ';gdcd toa solgmoﬁ of the

]g 29 330 N404. doxﬁpdiﬁ’dm:ban@léz(hl?(l) 0 70 timél) irhfieBidnol K50 tALR3Thd\solRtickbwas
oun

Exanpi eCiO Oheafed Jdlgeé ;éf’détﬂb H‘Cﬁ(\bé with dimethyl acetylenedicarboxylate (0.17 g, 1.2 mmol)

(R'S)-8- [[[4ax(<hhnami atmﬂmcnfar ty bdditienay [ - The mikan was]mlddoﬁljd!#d,mmmcd
tetrahydro -Jnd the resi

dn nal ll mat hed s1hca cl 25 ethyl acetate/hexane) to
-methyl -3-oxor i ecor%zoundy?:) sag,%%ﬁ(?&?é Z)Oi$ o0 MH‘iy, cbeiis ?;(d;

2H), 7.7 (s, 2H), 7.3-7.1 (m, 12H), 6.2 (s, 1H), 5.2 (s, 1H), 4.7 (d, 2H), 4.3 (m, 2H),
25 3.9 (s, 3H), 3.85 (s, 3H), 3.8 (s, 3H), 3.7 (s, 3H), 3.6-3.2 (m, 8H), 3.0 (b, 3H), 2.9 (b,
3H), 1.6 (s, 18H), 1.4 (d, 18H).

c) t-butyl 4-[N-(t-butoxycarbonyl)-N-(2-phenylethyl)-aminomethyl}-3-[N-[2-(1,4-
dimethoxy-1,4-dioxo-2-butyl)}-N-(methyl)amino]benzoate '

30 A solution of the compound of Example 2(b) in methanol (50 mL) containing 10%
Pd/carbon (0.5 g) was hydrogcnatcd (45 psi) at RT. After 4 h, the suspension was filtered
and concentrated to give a pale ycllow oil. The residue was purified by chromatogmphy
(silica gel, 1:4 ethyl acetate:hexane) to give the title compound as a pale yellow oil 0.17 g, |
40%). 1H NMR (400 MHz, CDCI3) 67.8 (s, 1H), 7.7 (d, 1H), 7.0-7.3 (m, 6H), 4.4-

35 4.6 (m, 2H), 4.05 (m, 1H), 3.7 (s, 3H), 3.6 (s, 3H), 3.2-3.5 (m, 2H), 3.0 (dd, 1H),
2.7-2.9 (m, 3H), 2.65 (s, 3H), 1.6 (s, 9H), 1.4 (m, 9H).



" was 10 heat

a) t-butyl 4-[N-(t-butoxycarbonyl)-N(phenylethyl)amn nonethyl]-3-

(et hyl am no) benzoat e Form.c aC|d (0.166 g, 3.6 mmol) was’
added slowy to acetic anhydrlde (0 36 g, - 3.5 mmol) at O[err]. This
solution was stirred at O[err] for 10 mn5 then at 55[err]C.for two hours, . ..
5 cooled to RT, and dil uted with-TH: (15%1_ .To t'hi s sofution was added
dropw se a solution of the corrpound of Preparatlon 24(b) (0.5 g, 1.17

gTTr\?le) aI (r:]o;rgr )('gs‘ﬂ%l)q{ gi%ﬁ—é:arrbo’s( V\gloi]&w?js‘cr ed‘f SSOI ved @??—E&@Uiﬁﬁt&d to

cool ed to Ofkeneddinzgpige2- mﬂt@orane methyl sulfide in THF was added
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3.3 Dagigo]benzagy as aycliow olid, " 1 6 oH), 1.45

9H) . TLC (RF 0. 75 THe lk(ei\\mdhdawasﬂwseivi(xbmanﬂhanolﬁlo ISﬂS..) arh;?nta{dmimyh 25% soc(hum
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Di net hyl acecmll@rv@dumwﬂowm leMély(hpggnclgo mﬂ Wwhd Thrimikes wassol ut i on

'(I)'];\et 2§| Jo 1@( gﬁh@c ‘Zdunﬁ]asq )‘&11?]\3 th&rgU)ii g,lg;guhmﬁfég m).

acet yl enedi c%\%g@ sglhg 2%‘3;) ;}1 (m, h@a@’é grzenﬁg b8 an

addi tional I, ﬂm r(h%tzm{)ewe@ 390135 (m mf GI(de qmcerst(rtamf 2.7 (dd,am, t he
resi dual vyel gvgs was chr omat ographed (SI ica gel 25% et hy
1

acet at e/ hex give the title corrpound(OSg 80% . (1 EZ) 1H
NMR (400 MHz, CDC13) [err] 7.9 (d, 7.7 (s, 2H), 737.1.(m 12H),

6.2 2 25 3.9 , 3H), 3.85
(s, S @8"’(‘2"2'1‘)&’14}"%?[[@3 (g?ﬁ%zy@}%aré""!’m 8I|:|)|) 3.0 (b, 3I(—|)S o (b,
3H), 1 6 ( s, @sidpimihorhethy]]phidnfjmethylamino]catbonylpa3y4, 5-tcu~ahydro—1-mcﬂ1yl—3—oxo—4—

4-T N (t-but thyl]-3-[N-[ 2- 1 4-

di Eret Eloxyulo@l@f%gﬁgé-%hly-l% Qﬂeﬁ%@ﬁ; %rlilgo]r]grerﬁzoét]e 30[ .-,_3[ { A §
sol ution of the cHsBBURRIPT fi_‘mvfﬁi (h).nxmﬁehsmunpgdlmoynmwﬂafm ng 10%
Pd/ car bon (OE)'i‘a.rﬁlﬁlcYZ’&ﬁ fbb’&ié@&ﬁﬁ@\hﬂ%f ExampR! IX%)aEhc%ﬁe cOfrip8iind*whs pre;

SusPens op oo g, oS 1R PR ABACERIAT 8940 &H, ‘?2931'5’5 z/,s'éx%wv%'
7.2 (m, 6H), 6.95 (s, 1H), 6.7 (m, 2H), 5.2 (s, 2H), 5.0 (d, 1H), 4.6 (m; 1H); 3.9 (m,
1H), 3.65 (m, 4H), 3.6 (m, 1H), 3.5 (s, 3H), 2.9 (dd, 1H), 2.75 (t, 2H), 2.55 (dd, 1H),
2.5 (s, 3H).

25  f) methyl (R,S)-8-[[{4-(aminoiminomethyl)phenyljmethylamino]-carbonyl}-2,3,4,5-
tetrahydro-1-methyl-3-oxo-4-(2-phenylethyl)-1H- 1,4-benzodiazepine-2-acetate
A solution of the compound of Example 2(e) (0.04 g, 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.
30  The mixtwre was filtered and concentrated to yield the title compound.

£) (R,S)-8-[[[4-(aminoiminomethyl)phenyllmethylamino]-carbonyl}-2,3 4,5-tetrahydro-1-
mcthyl-3-oxo-4-(2-phenylethyl)—lH-l,4-bcnzodiaiepinc-2—acctic Acid
Using the procedure of Example 1(j), except substituting the compound of
35  Example 2(f) for the compound of Example 1(i), gave a residue which was purified by
HPLC (YMC-ODS AQ, 33% AN/W-TFA) to yield the title compound (0.012 g, 35%).
1H NMR (400 MHz, CD30D) § 7.7 (d, 2H), 7.45 (d, 2H), 7.05-7.15 (m, 3H), 7.0 (4,
2H), 6.9 (m, 2H), 6.8 (d, 1H), 5.1 (dd, 1H), 4.7 (m, 1H), 4.0 (4, 1H), 3.9 (m, 1B),



(silica gel, 1:4 ethyl acetate:hexane) to give the title conmpound as a pale

yellow oil (0.17 g 40% . 1H NWR (400 MHz, CDC13) [err] 7:8 (s, 1H),
7.7 (d, 1H, 7.0-7.3 (m 6H), #4.4-:35 46(m 2H) 405(m 1H), 3.7 (s,
3H), 3.6 (s, 3H) 3235(m 2H)5 30(dd 1H) 2. 9(m 3H)
2.65 (s, 3H), 1.6 (s, 9H), =14 (moH: o AR
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of the corrpqwg@syfm;éxsmm [M+ﬁ¥t) (0.17 g, 0.3 mml.) in CLIH2C12 (10
m.). The m xture was stirred for 4 h and concentrated to yield 5

4-[ N- (2-'phenyl et hyl’) ani norret hyl ] -3-[N-[ 2- (1, 4- di net Roxy-'1

, 4-di oxo-2-butyl)]-N (met hyl') am mp_lﬂﬁzoate as a yellow solid.
The yell%w solid was dissolved in nethanol (20 nL) and treated with 25%
sodi um rret hOXIde I n rret hanol (0 2 n1_ 0. 87 mml) The mxture was

titl g . ‘ “HN

cbso%)cf)glr)?] 755(sy 1H§) 7.5 (d, 1H)), g? 1(m 4H), 7.0 (m 2H), 5.2 (d,

1 H) a) xﬁéﬂxleNﬁIZ l\ﬁu'd—ﬁf(l-bé?tb&ycaﬁ)oﬁyl()ﬁenz?ﬂi)N -pBe:ﬁle(tli}lMJdrﬁmocSotﬁm(tdd 1H),

. t 2

' (R S§ 8- {O[H% A- [N- (!E%ﬁi%u%e%& BW-?t-éutbxyc@bonyl) Jbenzy?gromléeru 06 g, 12.8 mmol)

zim n0|h mI ngrreirnhmm" [5i)=01) AN ]mh{llyl @lfhtﬂbﬁmﬂahﬁlmwre&nm@ B¢, £5.5 aryol) svas added
met 0X Qs 4- et 0 n t

Using the prWEBAFIRES RE, ARSTDAERS G2t b5 Lo P B ARRL " Rot sffes: ©

E>r<2m; Ir :dZ(2 8) fok 6 ht iéne rcannmwadthcrEwah’pﬂql ddegate andhwashed thbimdlmd was

g 22 7.45 ( cag'@%qdé 99{5(: %g’néﬁ (soéﬁﬁ'{\%a(eég?d é@&gg&?&l?’f\lﬁﬁi\ E.g;x?até%apté{gnhc

(s, 2H),1%. Ogeldl5% pthyl aretq/nicxane) gavedhq tifle compoundips amoib €. 16 88%); 'B: 6 (m

ér)i) 322 (s, NBAR (cm3)( 8. 1.600H, 9), Z34(4H, &), 3300, (a9, 3.14(BH, 5), 4.00228, £)5.

(R S) - 8- [[[46@9{#%61 ﬁr%k@h’{»(’%@ﬁem ]"r?éﬁ@i@)n?ré}’ﬁlé‘atdb&&/ﬁﬂzg BQHsdd),
tetrahydro- €.45(mH, hg;| }=3HeX.0- 4- ( 2- phenyl et'hyl') - 1H

1, 4- benzodi azepi ne- 2- acet at e A sol ution of the conmpound of
Exarrple 2(e) (0.04 g, 0.06 nmol) in nethanol (25 m.) containing 1.0M
hydr og en2@ hl by mekhyl N-[2ainino-¢ &t-butatycashoaybenayld-iN-phenyleti§¥ patincuiotonate

Iron powder (0.8 g) was added to a ‘stirred ‘solution of the compound of Example
3(a) (1.03 g, 2.26 mmol) in acetic acid (25 mL) and ethanol (25 mL). After stirring for 16
h the reaction was concentrated and dissolved in ethyl acetate, washed with 1N sodium
carbonate, brine, dried (sodium sulfate) and concentrated to give the title compound (0.96
25  g)as an oil. IH-NMR (CDCI3) & 1.57(9H, s), 2.80(4H, br s), 3.25(2H, d, J=5.2 Hz),
3.70(2H, s), 3.74(3H, s), 4.52(2H, br s) 5.92(1H, 4, J=15.7 Hz), 6.94(1H, dt), 7.0-
7. 3(8H m)

* ¢) methyl (R,S)-8-(t-butoxycarbonyl)-2,3,4,5-tetrahydro-4-(2-phenylethyl)-1H-1,4-
30  benzodiazepine-2-acetate '

The compound of Example 3(b) (0.96 g, 2.25 mmol) was dissolved in anhydrous
methanol (50 mL) and refluxed under Ar for 72 h. The mixture was cooled, concentrated
and the residue was punﬁed by flash chromatography (silica gel, 60% ethyl acetate/n-
hexane) to yield the title compound (0.87 g, 91%). 1H—NMR (CDCI3) 8 1.59(9H, s),

35 2.39(1H, dd), 2.51(1H, dd), 2.68-3.50(6H, m), 3.56(1H, br s), 3.73(3H, s), 3.95(2H,
br s), 4.47(1H, br s), 7.15-7.27(6H, m), 7.42(1H, s), 7.51(1H, d, J=7.4 Hz); MS(ES)
m/e 425.0 [M+H]*.



on carbon (0.06 g) and the mxture was shaken in a hydrogen atnosphere (40
psi) for 1 h. 30 The m xture was f||tered and concenfrated to yield the
title conpound.

g
(R S-8-[[[4-(am nmmnorrethyL)phenyl]rrethyl am no] carbonyl]-2, 3,4,5-tetrah

ydr o- 1- net hyl - 3- oxo- 4- (:2- phenyl-et-hy6}- 1 1,-4- benzedrazepl ne:- 2- acetiie ..~

" Acid e Usi ng the procedure of  Exanpl e 1(]) except substltutrng
t he corrpound of 35 Exanple 2(f) for the conpound of Exanp , gave a

resi due whi o) metbyb@R.$)- S-Garbbyy -2,3,4,5- Hmﬁymm(m%@h)&wwww%ml&“% el d
the title c%’rp%ég;g(o 012 g, 35°/c) IHNNR(400M—|z CD3CD) [err] 77 '
G Cimie S0 St Bead)

6.8 (d, ~1H), 5.1’ T@@ccm)pouadqf'lémmph—l% @&?56051%)“01)%“@5?419 n.

3.55 (m 1H)CH§C52 (39.mB))Afte? sB&ing AR T 45 Mir] the readtidn, wad. conéenictated ahd then 4

(E>S< arrg:_?a $ 5 re-con 5}8 t§@q5 s naz)]m[xhydrl_cqus toluene to yield the title compound (0.87 g, 88%).

(R S)-8[[[4-(am noi mi nonet hyl ) phenyl ] am no] - car bonyl ] -2. 3. 4. 5-

;)e t ;naal{] KSIr 0- % )(metg)hle (‘fy é)eé mq EN J(t-butoxyca:b%ﬁﬁfa?&m%ﬁﬁbrﬂgﬂ@l]ﬁ%%’nﬁnﬁlgjcqrbmyl]-
N-[ 2- Ni t r 0- 42,814, tetrakydrard@rphienethy Dt TH-AAcbraaodiazapjne-Z-agetdteiocr ot onat e 10

ooy 110 9 Sy o PR TR b SRR s

yl'am no) - cr ﬁgnaé&gg
15.5 mol0 was) aéé@arcﬂumgmw g0 yndesAr, she iraction, WasioRpeeRfFe - 15 7
ol ) was thétihcéﬁiﬂé!@ﬁ tvAéd ﬁém%hhy‘did)dtgolucnc Tieredfiting adimelﬂoﬁdmm(ﬁ-m&l@:ﬂS

diluted with te and shed wi,th 1N sodj carb nat brlne
dried (sodi uﬁié a‘faﬁaaéad SEFiRgagderEhLion P@@Q&’%’ERS} f 21
gel, 15% et h¢0. 65Anﬁ)ahéﬂ¥(8beeammyo)gaﬁmct(@m67 g} 2 4enmobyio QkH Qs (Ermb).| The. 16 g,
88% . 1H cDd 3) (9 H, dd),
3, 74(3, 5) W&CW‘Z %"?%fm[ £he %R'gocg%-?ﬁ‘ﬁ“ﬁgmfé"fﬂﬁ‘& afh?éfﬁil«mgs@& . 25(5H,
m, 7.67(5H, brdarbdmﬁc,l—dhjcd (fbdhbnf ibfate}and conccnuﬂchSdeﬁﬁcadpn by fnsh) .

chromatography (silica gel, 2% methanol/chloroform) gave the title compound as a solid

(936 mg, 80%) 1H—NMR {(CDCl3) 8 1.54(%H, s), 2.39(1H, dd), 2.52(1H, dd), 2. 75-

2. 90(5H m), 300(1H d), 3.56(1H, br s), 3.703H, s), 3. 89(2H, dd), 4.62(1H, §),

7.15(4H, m), 7.27(2H, m), 7.36(2H, m), 7.71(2H, d, J=8.5 Hz), 7.81(2H, d, J=8. 5

20 Hz). )

f) R,S)-8-[[[4-(aminoiminomethyl)phenyl]amino]carbonyl]-2,3,4,5-tetrahydro-4-(2-
phenylethyl)-1H-1,4-benzodiazepine-2-acetic Acid
To the compound of Example 3(e) (936 mg, 1.6 mmol) 90% TFA in CHClz (30
25 mL) was added. After stirring for 45 min, the reaction was concentrated and the residue
was triturafcd with ether, filtered and dried at reduced pressure to give methyl (R,S)-8-
[{[4-(aminoiminomethyl)phenyl]aminojcarbonyl]}-2,3,4,5- ten'ahydro-4—(2-phcnylcthyl)-
1H-1,4-benzodiazepine-2-acetate.
The methyl ester was taken up in 20% acetic acid and refluxed under Ar for 48 h.
30 The mixture was concentrated and the residue was purified by HPLC (PRP-1%®, 25%
AN/W-TFA) to glvc the title compound as a white solid. HPLCk' 5.7 (PRP- 1®,20%
AN/W-'I‘FA uv dctccuon at 220 nm); TLC Ry 0.40 (4 1:1 n-butanol:acetic acid:water); R¢
0.45 (15:3:12:10 n-butanol: acetic acid:water:pyridine); MS(ES) m/e 472.2 [M+H]™;
Anal. (C27H29N503-2.5 CF3CO2H:1.0 H2O) calcd: C, 49.62; H, 4.36; N, 9.04.
35 found: C, 49.37;H, 4.437;N, 9.18



20 b) net hyl
N-[ 2-'am no- 4- (t - but oxycar bonyl ) benzyl ] - N- phenyl et hyl'-4-am nocrotonate . -
I ron povvder (0.8 g) was added to:a- stlrred solution of the conpound of

Exanpl e 3(a) (1.03 g, 2.26: rrmal) |n vetic acid (25 nL) and et hanol
(25 m.). After stirring for-16 he reacti on was -congcenty:at ed and.
di ssolved in ethyl acetate, vvashed vmth 1N SOdI um  carbonate, brine,
dri-ed (sodium sulfate) and concentrated t X 4the title conpound (0.96 25
g) as an oil. 1HNWR (CDC13) [err] 1.57( 2.80(4H, br s), 3.25(2H, d,

J=5.2 Hz), 3.70(2H ), 3.74(3H, s), '4.52(2H, br s) 5.92(1H, d,

3157 Ko fhddh ot oo
(R'S)- 8- (t-but gxy.cagbonylT- P
benzodi azepllﬁgﬁ‘gé#l@éﬂéﬂé_ﬁ

nd gf Eianrplg 3(b) (0 96 g,

2. 25 mmols) was di ssol ved i n anhydrous met hanol (50 nlL) and refI uxed
der Ar f 72 h t trated d t

Fesi due was BiPRRR N B aarD DBy D ogery i

acet at e/ n- Bex aclajion of lybmj'ldi»-bﬂtomdndtﬂ)&-%mn‘pmﬂidaté% 2‘7 gol. 2%{-}68 '31) (S%t-lgml\/R
CDC13 rr

., 3. Bo( 1 G2 e 36, 31590 in MBS was augs Hidpelyidp oty

7.15-7. 27( ewuwbmcthylmz(lnwcgyoxmtsum Perkin 57088, r(li?ﬁ))«ﬂ(ﬁsg 7 3 mmolyine

3)25 mgt H\/dlb"ﬂ DMF (20 mL). The dark brown solution was stirred 1 h and poured into waterand -~ 61-
(R, S) - 8- car FFipcted with ethyl agstate,y Therambinedarsanic layery were washed witwaser, ddeshi ne-
2-acetate (sodium sulfateflandiddoRcen@tRa W giveh pEdMHge oﬂ(vﬁhérpwﬁs?;[a&ﬁea b9 1880l ) )

was adged 90% TEA in fter. stirr RT for_ 45 m n,
the rezgtiorf %@ﬁ@é‘h@%éé‘cﬁ%(‘ﬁﬁéﬁc‘%ﬂt aBBHE@h‘fcr‘h? gﬁc compaund (313 &
anthlraus tcﬂ&?e)nelﬁNMReGMOMHz,tCDCég)CBBmSl(IdII({DBSF(CU TEBBY4S (d, 1H), 5.340,
met hy

(R9) - 8- 4- 7R 21 Bu By L& BoTh LR $oPnomet hyl ] phenyl ] ami nol car bony! ] -

2,3,4,5- tetrahydro 4- (2 phenylethyl)- 1 H 1, 4-benzodi azepi ne-2-acetate

To the corrp 1211 dded t hi onyl chloride
(5-10 %%\1‘%’? ref uxi ngéﬁl%?'{y%g‘%%o%‘e&ﬁ’m%pb%eér eaction was -

concent r at _ed and Theegompound of Exaseple dtw) (2128, 3.34 mendl) was dissolvhddoe nistueofo
The resul { i ngethaiol (10 AL) siRt 0.05 KRGl hydboxide (15Th) Vﬂﬁe@t}iﬂﬂx decRRYER3 Lh
I on, O rl

stirri ngzoundn%aﬂ) v'%.s i aﬁ r%lb?tgrc e&rl en tcg ’ﬂxc residue was d1ssolvcdmcthyl acetate
and extracted with water. The organic layer was washed with brine, dried (sodium sulfate)
and concentrated to give a yellow oil which was purified by chromatogmphy (silica gel,
- 20% ethyl acetate/hexane) to give the title compound (1.0 g, 54%). 1H NMR (400 MHz,
CDCl3) & 8.6 (s, 1H), 8.2 (d, 1H), 7.7 (d, 1H), 5.35 (m, 1H), 4.6 (d, 2H), 1.65 (s,
25 9H), 1.4 (s, 9H).

¢) t-butyl 3-amino-4-[N-(tert butoxycarbonyl)-aminomethyljbenzoate
A solution of the compound of Example 4(b) (0.80 g, 2.27 mmol) in ethanol.(100
mL) containing 10% palladium on carbon (0.5 g) was hydrogenated (40 psi). After 30
30  min, the mixture was filtered and concentrated to give the title compound (0.72 g, 100%).
1H NMR (400 MHz, CDCl3) & 7.25 (m 2H), 7.1 (d, 1H), 4.9 (b, 1H), 4 25 (d, 2H),

1.6 (s, 9H), 1.45 (s, 9H).

d) t-butyl (E,Z)-4-[N- (t-butoxycarbonyl)ammomcthyl]-3 [2-(1 4-dimethoxy-1,4-dioxo-2-
35 butenyl)ammo]benzoate
' Using the procedure of Example 2(b), except substituting the compound of
Example 4(c) for the compound of Example 2(a), the title compound was prepared (0.7 g,



(0.65"m) and 4-(Boc-am dino)aniline (0.57 g, 2.4 mmol) in CHC12 (15 nlL).
The - reaction was stirred for .4 - h. at "RT,.. .diluted Wi th chloroform
washed with 1IN sodium 15 bi carbonate drled sodium sul fate) and
concentrated. Purification. by .fl ash . 6éhr orrat ogr aphy (SI lica gel, 2%
net hanol / chl orof orm) gave the ‘tifle corrpound as a solid - (936 -nmg, 80%.
1H-NMR (CDCl 3)[err] 1.54(9H, s), 2.39(IH dd), 2.52(1H, dd) 2. 75-

2.90(5H, ) 70%)00EHNMRIY40BMEE, BHOR) 5§ 9.6(s7 VHIH. 7, 113), 3352n, 28) 5.5 5,
£ 02000 S 5.0 6 185 @laapl 5 @l 1o 57 o B o, 145 b, 972

(RS)-8-[[]4- (am n0| mnorrethyl)phenyl]am no]carbonyl] 2;3,4,; 5 tetrahydro 4- (
2- he [

the compound’ St} “y‘?%ﬂé@mﬁ%%@?@%%@ﬁ?ﬂ%vnl AT (30 2

m.) was éddé‘dt}’lmlm] Wl ng for 45 min, the reaction was concentrated and
the residue ﬁ)ﬁ’gﬁlh& bi'dch'dlﬁ& 8?‘13)&15;516 Qw%xccﬁt'shbﬁt&ﬂxgatﬁ@c&ﬁ;b&ﬂd%f reduced

pressure to_give

[[[4- (ani nouﬁg‘ﬁm#e‘{(ﬂﬁq HT?&?WPPHFH oipamnlio APy, the tide gompeund waspirpgred (0665 heny
| et hyl ) - g, 95%Ht 1H NMPe (00dvViiize ODGIsP - S8 @, ¢H), 7.75 (s, 1H), 7.1 (T )ysHhy |
ester was t e | e e Ar,

The i xtur e Chgtth B Bty 28 G d¥0na 3 R 258 2h LS SR PRE gD, 20
(PRP-1[ aor] ,l.&ﬁé’/&H), 145AN9H)FA) to give the title conmpound as a white .
solid. HPLC k' 7 (PRP— 1, 20% AN W TFA, UV det ection at 220 nm;

TLC Rf 0.40 (4: 1: nbutanol acetic acid: water 0.45 (15:3:12:
10 n- but anolf) m&&raft (1%3)181@%1&3 Hyneeahyéro-3-orpH 114%@“4@3@P{Ylmﬁ=ﬂc¢tatc

Anal . (C27H29N5 268 904
35 found: C 4%%“%%@?%% o ﬁxﬁ%ﬂ ()] Gitepisubstiuding hélcortpotfid
- 62- Example 4(e) for the compound of Example 2(c), the title compoupd 3t2s peepared (0.44

(PrReg;:lr gtli[SE)FgSfDS%_) lH NMR (400 I}A)Hz DMSO-dg) & 8.15 (t, 1H), 72b(s lIl-I),7 d(d, 1H5)

. S) - 8- < oet phenyl ] - olca = : =

ot ranyar o 7.0 18 58 G0 4 bt D! 35t S0 28 e g2y
4-[ N-(t-but gdg,cEonyl ) - N- ( met hoxycar bonyl ) am nonet hyl ] - 3-ni t robenzoat e
To a solution of t-butyl 4-brononethyl-3-nitrobenzoate (2.27 g, 7.2 mol)

(Int. J. Peptide Res., 36, 31 (1990)) in DWF (25 nmL) was added a
suspensi on Gbﬂ}ﬁdl)dékism&-&[%[N-(bcnbﬂowcarmmm i m nodi carboxyl ate (J.C.S.

Perkin lyy 1Q88noifntibidedyliphenfijfethylamidBiidoryl-2,3,4,5-tetrahydro-3-oxo- 1H-1,4-
benzodiazepine-2-acetate |
Using the procedure of Example 1(h), except substituting the compound of
Example 4(f) for the compound of Example 1(g), the title compound was prepared (0.30,
45%). 1H NMR (400 MHz, CD30D) & 7.75 (d, 2H), 7.25-7.45 (m, 5H), 7.2 (d, 2H),
25 6.7 (d, 1H), 6.65 (s, 1H), 6.45 (d, 1H), 5.5 (s, 1H), 5.2 (s, 2H), 4.95 (d, 1H), 4.9 (m,
1H), 3.75 (d, 1H), 3.65 (s, 3H), 3.45 (s, 3H), 2.9 (dd, 1H), 2.6 (dd, 1H).

h) methyl (R,S)-8-[[[(4-aminoiminomethyl)phenyl]-methylaminojcarbonyl]-2,3,4,5- -
tetrahydro-3-oxo-1H-1,4-benzodiazepine-2-acetate .

30 Using the procedure of Example 2(f), except substituting the compound of
Example 4(g) for the compound of Example 2(e), gave the title compound.

i) (R, S)-8-[[[(4-aminoiminomethyl)phenyl]mcthylamino]-carbbnyl]-2,3,4,5-tcuahydro—3-
oxo-1H-1,4-benzodiazepine-2-acetic acid
35 Using the procedure of Example 1(j), except subsntutmg the compound of
Examplc 4(h) for the compound of Example 1(1), the title compound was prepared. It was
purified by HPLC (YMC ODS-AQ, 15% AN/W-TFA, UV detection at 220 nm) to give 2
' purified product (0.125 g, 57%). |H NMR (400 MHz, DMSO-dg) 5 9.75 (s, 2H), 8.95



10 DMF (20 mL). The dark brown solution was stirred 1 h and poured into
wat er and extracted with et hyI acetate. The conbinhed organic |ayers
were washed with water, dried (sodi'um'sul fate) and concentrated to
give a pale orange oil whi&h was purlfled@y f lrash chr omat ogr aphy

(silica gel, 20% ethyl acet Atel hexane) -{o . gi ve'the title conpound (2. 15 g, .

739 . 1H NVR (400 MHz, CDC13) [err] 8.65 (s, 1H), 8.2 (d, 1H), 7.45 (d,
1H), 5.3 (s, ¢ QH%HBl@ 8 8775%ta 2}1) 64( 291)1)675 (§511(1)s,679td) 1H), 6.25 (dP)H),

t-butyl 4- [N- Y,

The corrpound @&ﬁp“e& r]ﬂ(),zfgg n(ﬁ‘arli 3?@1 %/Zﬁl@q\ ly)n?;ture
of et hédd)[1H)1 RIS (BE) m#n3PE0 B‘Z—i-l’!]todl um hydr oxi. de (15 m.).... After .15 .
mn, acetic acid (3.0 20 nlL) was added and m xture was concentrated. The
resi due was dissolved in ethyl acetate and extracted with water. The
organic layer was washed with brine, drExampleddi um sulfate) and
concentrated to give a yellow oil which was purified by chronatography

(silica gel, 20%eth I acetate/hexane) to gi ve the title conpound (1.0
g, 54% . 1H Ergparatior -8-[[14-(aminpiminomethyliphenylkmethplaminoloarbenyl 243:4

(d, 1H), 5. 3guah % . ‘
c) t-butyl 3- put oxycar —am norret yl ] benzoat e
A sol ution of the conpound of Exanple 4(b) (0.80 g, 2.27 mmol) in
et hanol . §6.00a) t-butyM-jm&thylminolmehllPaigebdnzdassm on carbon (0.5 g) was

hyd ted (40 Af t 30
Concent at od {0 o oty ielvimiskyn{hibolcy s Bl R bbb Bfdifer 15,
MHz, CDC13) peénsrA sbllﬁﬁm(qﬁt—bﬁbl} 4-brortorhethylt Binitrabedzqate (5104, 158 omol)d/r2H) |

1.6 9

LS S o0 Phpfin s, 36T 1990 i i j“‘i«%@f‘iﬁd%ﬁm&wﬁfﬂaﬂ%&o 2.
35 ~ but enyl ) S2He) b'BPszt@n was stirred at mip anskpoyrasiatouvaitno {1 hesminpre
2(b), exgept way Eﬁﬁﬁ&é&x&ziﬂlgcth ceiERaAY d&nbmed orEa A Ry Ers Wefd whdbed WiR water,

conpound of I (a e t itle conpound was pre ared
-63 - E%é? ogm ﬂ@hm(s nmg.}vq@'qﬂpwg !ewclsoﬂ ﬂflwfoﬂwfaﬁ Peaﬁcqm
7.35 (m 2H) by shfor{atography (silith 8el53‘B idopropatdly 4.4 (d, 2H), 3.75 (s, 3H), 3.7
(s, 3H). 1.6ciHoiHd gide f2 thif combbund (1.5 g, 36%). THNMR (400 MHz, CDCI3) 5835

(s,. 1H), 8.2 (d, 1H), 7.7 (d, 1H), 4.05 (s, 2H), 2.5 (s, 3H), 1.6 (s, 9H).

20
b) t-butyl 4-[N-(t-butoxycarbonyl)-N-(methyl)amino-methyl]-3-nitrobenzoate
. A solution of the compound of Example 5(a) (1.4 g, 5.3 mmol), 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).

25  The solution was extracted with water, dried (sodium sulfate) and concentrated to give a

~ yellow oil which was purified by chromatography (silica gel, 15:85 ethyl acetate:hexane) to

gi_vc the title compound (1.85 g, ¥5%): IH NMR (400 MHz, CDCI3) & 8.6 (s, 1H), 8.25
(d, 1H), 74 (d, 1H), 4.85 (d, 2H), 2.9 (d, 3H), 1.6 (s, 9H), 1.45 (d, 9H).

30 c) t-butyl 3-amino-4-[N-(t-butoxycarbonyl)-N-(methyl)-aminomethylJbenzoate
Using the procedure of Example 4(c), except substituting the compound of

Example 5(b) for the compound of Example 4(b), the title compound was p’fcpai‘cd (1.6g,
100%). IH NMR (400 MHz, CDCI3 ) § 7.25 (d, 2H), 7.05 (d, 1H), 4.35 (d, 2H), 2.75
(s, 3H), 1.6 (s, 9H), 1.4 (d, 9H).

35
d) t—bulyl (E,Z)—4—[N-(t-buthycarbonyl)—N-(mcthyl)-aminomcthyl]—S-[2-(1,4-dimcthoxy-
1,4-dioxo-2-butenyl)amino}-benzoate



e) t-butyl 4-[N-(t-butoxycarbonyl)am norret hyI] 3-[2-(1, 4-di net hoxy-

1,4-dioxo-2- 5 butyl)am no}benzoate. - - : Usi ng the procedure of _
Exanpl e 2(c), except substituting the cowund of Exanpl e 4(d) for the
corrpound of Example 2(b), thestitle- COIPO Triel was prepared (0.66

95% .- 1H NMR (400 MHz, CDC13) [err] 7.8 (d, 1H), 7.75 (s, 1H), 7.1 (d, 1H),

(. 3, 2.0 (m Yipeurgroosteof Exynfe 20 exchurbuudid e doppig o) = ©9

(R S)-8-car lB)m;inc S(cy b tieatompoynit of Bxample 2¢d), thel titecomphiund aysis @E-szddiﬁét e

Using th t t f
el ng Lhe PLoBRGYT xPRR M) Fupd Dncey Geels (Ui hid, NEDI 1A Eamonsdap

or ‘the ¢ un
pr epar ed (0 13D, 55 (sg 11‘193)/&5 (s BEWR 76 03 '}Mﬁ)dg)gS[(éf?’l]l) d.a6 6H). 1H)
7.2 (s, ngsgm 7.05 (d, 1H, 5.0 (dd, 1H), 4.9 (m 1H),
3.75 (dd I—1|) 2.8 (dd, 1H), 2.6 (dd, 1H). 9)
methyl (R S)-8-[[[4- [N—(benzyl oxycar bonyl)- 20
ani noi m nomay U}Sh{ymhE[lW(t-]Uﬁﬁixbbﬂrbdﬂyml}lé(ﬁfeﬂ@ﬂl)ﬂhﬁﬂo?ﬁﬂﬂl]&-tbt1rt&ﬂ;mbthmc’s'-hxo | H 1
, 4- od| ace Usi ng the procedure of
Exanpl e 1 ( 0X05 @8& ;lgqng t?ng the conpound of ~ Example 4(f) for
t he: conpound of H)Ianpthe pt@)lurcloﬁ&xamplcé(@omom’mibmsmpg&paorano nd.c80,

?g% 2H)l'?o'\‘ r% &B@ 2 &gg tg\ Egr%ﬁg&gﬁg gsgs (2
2H), 4.95 (& 1@947 (400 21@0 3) 1‘5768 d. 2H), 79544 )4365) Q. 35 (s,
3H), 2.9 (ddg, slt& ﬁs(s% E]I]‘F%L(S ?H),ZQ'S)(dHEm}”Z 85 (dd, 1H)

%4 m)n i

f Ex

(
(d 2.75 (s, 3}9 1.6
(R S-8-[[] ol'm nonet met hyl am noj car bonyl’] -2
t et r ahydr o- 350%3) hif s, L?H:)enzodl azepi ne- 2- acetate 30 USI ng t he

procedure o anple 2(f), except substituting the conpound of Exarrpl e

(RS 891 [ CATRAA SR T ER S BAH G RER R b oS B R R dazgpige 1 | an
ydr o- g-re Ofaer:Xxg- 1H 1, 4- benzodi azepi nte 2-acetic acid 35 Usi ngxghel .
EE ﬁ;:ef gr t he conp %}ﬁ% ﬁg‘a’géﬁ%%? e jt(@é‘t" %J&g%tﬁﬁgg&g %gmgg%?de%far ed. rrFt
was purEmrraﬂe Bie) firities ¢orpou h‘r@mms%wmv\mtﬁmmwr@ewmmddp 7220

B%ot 36@1' ve ga72%) MNMRg)omm@yqﬁm(s@ -AgP 5F.2 &7 ¥4, At (R 6AQqsMHE), 5.5
: )o[er(ﬁl 1H), 5 1 (m, 1H), 39(s TH), 3.6 (s, 3H), 2.9 (s, 3H), 2.8 (dd, 1H), 2.65 (dd, 1H).

g) methyl (R,S)-8-[[[4-[N-(benzyloxycarbonyl)aminocimino-
mcthyl]phcnyl]methylamino]carbonyl]-2,3,4,5-tcu'ahyd{ro-4-methyl-3-oxo-1H—1,4-
benzodiazepine-2-acetate

25 Using the procedure of Example 1(h), except substituting the compound of
Example 5(f) for the compound of Example 1(g), the title compound was prepared (0.29
g, 40%). 1H NMR (400 MHz, CDCI3) 8 7.75 (d, 2H), 7.45 (d, 2H), 7.25-7.4 (m, 3H),
7.1 (d, 2H), 6.7 (d, 1H), 6.65 (s, 1H), 6.45 (d, 1H), 5.3 (d, 1H), 5.2 (s, 2H), 4.95 (m,
1H), 4.2 (d, 1H), 3.75 (s, 3H), 3.65 (d, 1H), 3.45 (s, 3H), 3.0 (s, 3H), 2.9 (dd, 1H),

30 2.55 (dd, 1H).

h) methyl (R,S)-S-[[[4—(aminoiminomethjl)phenyl]methyl-amiho]carbonyi]-2,3,4,5-
tetrahydro-4-methyl-3-oxo-1H-1,4-benzodiazepine-2-acetic acid
Using the procedure of Examplé 2(f), except substituting the compound of
35 Example 5(g) for the compound of Example 2(e), gave the title compound. 1H NMR (400
MHz, CD30D) & 9.25 (s, 2H), 8.8 (s, 2H), 7.7 (d, 2H), 7.4 (s, 2H), 6.85 (d, 1H), 6.7
(s, 1H), 6.45 (d, 2H), 5.45 (d, 1.I), 5.1 (m, 1H), 3.85 (d, 1H), 3.7 (s, 3H), 3.5 (s, 3H),
3.35 (s, 3H), 2.9 (dd, 1H), 2.65 (dd, 1H).



- 64 - (s, 2H), 8.1:(d;-1H), 7.75 (d, 2H),_
1H), 6.7 (d, 1H), 6.25 (d,. 1H)
1H), 3.65 (dd, 1H), 34(5
m-e 396.0 [ MtH| +. 5 5
Preparation of (R S)-8- [[[4 (am nolmnorrethyl)phenyl]
nmet hyl am nol car bonyl ] -2, 3, 4. 5-

tetrahydro- 4- net hyl - 3- oxo- 1H 1. 4- benzodi azepi ne- 2-acetic acid 10 a)

t-butyl 4- | =3

T e By oy 0 o

_mn. A sol utlmh‘hliﬂ'}'?x@n}{"yl 4zbcmﬁ@ﬂm¢ﬂﬂsaﬁfitrobenzoate (5.0.g,..15..8. mol ). .
(Int. J. Peptudﬁ teSroced e of @Ri))e:dc :fewstitdzﬁl the colifo uadeed

GO 90 10 Bl S e commorgd b AT e&?&%@?@f%{wﬂtﬁﬁ%m,

acetate and t@asm@bsmmsormM&mww $5BHANWATdo pive the/dtleatompound (Gl 1%d

oot ot Ry et NMR MO MO BerD Y03 (LI, 9 7.35 % ), 12
to give the tﬁdt P-H),c@ﬁﬁnﬂmna}lo,lﬁ 25 §d, Fdnp, O (] IORS(350d, VH),, 4.2D0h31H).e3.7§ (&. 5
(s, 1H), 8.2 {)}ﬁ)t ys%ﬂs; 3M),2.6¢s, 34 2.78 @3, 119), 24 ad, 20} NSES e 41000 (SHTH -

20 b) t-

4-[ N-(t-bW® oxycar bonyl ) -N- (et hyl ) ami no-net hyl ] -3-nitrobenzoate

A solution of the conmpound of Exanpl eq&ﬂ]ﬁéé'll g, 5.3 mmol), triethylam ne
(2.1 . g, 21 mol) and di-t-butyl dicarbonate (3.44 g, 15.8 mml) in THF
. (50 nlL)--was stlrred 24 h The mxture was concentrated and the resi due
di ssol ved in Rieb ft (R : g ) -

wat er, ¥fried (
whi ch was pur¥Ff

acet at e: hBxane) to gl ve the t|tIe conpound (1 85 g, 85% 1H NVR (400

7.4 (d, 2H), 6.75 (s,

. 5.9 (d, 1H), 4.97°(dd, 1H, 4.8 (m
2.‘75 (dd 1H), 2.5 (dd, 1H); Ms(ES)
<66 7 Exampl e 5

P50 t%nsttf’ammemm%hen wzew-wmﬁ% il
3- ani no- 4- [ N- L.#-Denzogiazepineydr@getteN- (et hyl ) - ami norret hyl ] benzoat e

~Using the pr ocedur'eh@éorﬁmﬁaloepﬂép@ms&s@wm§tt 5 Hﬁﬁdmwmsfowmwd of:.
anhydrous triethyl orthoformate (1 mL). TFA (2 drops) was added and the mixture

20  wasrefluxed for 4 h. The solution was concentrated to a film (toluene azeotrope),
dissolved in ethanol (15 mL), chilled to 5°C, and sodium borohydride (167 mg, 4.4
mmol) was added. The mixture stirred 10 min at RT and was heated to reflux for 2 h.
The resulting solution was concentrated, poured into water and extracted with ethyl
acetate. The combined extracts were dried (magnesium sulfate) and concentrated.

25 Chromatography (silica gel, 30% ethyl acetate/hexanes) ylcldcd the title compound
(350 mg, 60%). MS(ES) m/e 396 [M+H]+; 1H NMR (400 MHz, CDCl3) § 1.2 (3H,
1), 2.50 (3H, s), 2.55 (11, d), 2.70-2.85 (5H, s+t), 2.95 (1H, dd), 3.54 (1H, dt),
3.68 (1H, d), 3.88 (1H, dv), 4.09 (2H, q), 4.58 (1H, m), 5.04 (1H, d), 6.07 (1H,
s), 6.45 (1H, d), 6.79 (1H, d), 7.00-7.20 (5H, m).

30 . : .
b) ethyl 7-[[4-[N-(benzyloxycarbonyl)aminoiminomethyl}- .
benzoyljmethylamino]- 1-mcthyl-3-0xo—4—(2-phcnylcthyl) -2,3,4,5-tetrahydro-1H-1,4-
benzodiazepine-2-acetate :

4-[N-(benzyloxycarbonyl)amidino]benzoic acid (500 mg, 1.7 mmol) was

35 dissolved in thionyl chloride (6.5 mL), heated to reflux for 5 min and concentrated

(CH2Clp azeotrope) to give 4-[N-(benzyloxy-carbonyl)amidino]benzoyl chioride.



Exanmpl e 5(b) for the compound of Exanple 4(b), the title conpound was

prepared (1.6 g, 100%9 . 1H NI\/R(400 MHz, CDCI3 ') [err] 7.25 (d, 2H),

g)otS(bd I1I—|) 4.35 (d, 2H) 275 (s H) 16(s 9H), 1.4 (d, 9H). 35
uty

=67
(E,2)-4-[N-(t- butoxycarbony1) N—(rrethy}) am norrethyl] 3-12:¢1,4-di rrethoxy--
- 1, 4- di oxo--2-but enyl ) ami no] - benzoat e Usi ng t he 3

sgefire, o, S e et ittt g Cr
e |

(ks O iged dppwisero momoioa Seloni ot theearapoyd chSgRipie 66 WP nff 837 5

_(754 g i{) 150 85?Jl)s%.nﬁ%sopmpylé{hg'lmnﬁlcf(l?liiuL,ll‘D)mtﬂ05.5 (s, 2H), 3.75 (s, 3H|) ;3_ 7
_ t T

A-[N-(t- but'BbW&Hﬁ“HS S‘SDAS)‘W‘% ﬁ’éi‘ wyv?ngm%eia{*@fﬁ*%gﬁ%wtﬁdﬁ°faa‘§%?%%43‘3 >1/ 4-

czi |( g;(O (Zaxstégtcgﬂ;);aghmn%%@mmmmmcxanes) to yield tbie titlg coinpoyndd20di mgeS45%)- Exarrpl e

of “eanp o MTEST e 6164 i %@%@L@D@a@m Y, 2452000, SomppHne

SR (205, MHEL BCDDS (1) A 4b AHL 5) 5150 (rHog).(w K, a0y 4580 i Dy

?3?53|(—|)d, 1%6211’315?@%8@@!{ &,3. léss(z}p:ga 649568 (i) ) KL ’ 2.85 (dd, 1H), 2.75

(R, S) - 8-carboxy-2, 3, 4, 5-t et rahydr o- 4- net hyl - 3 oxo-| H 1, 4- benzodi azepi ne- 2-

acetate héifhiktned f @n@m 4, 5ameahytiro-1-
substi tll,lotl n%) t he corrpgg‘nmu l ﬁ!ﬂ)Uc 2l cii(m dnpound c())f- Exanpl e

2(c), the tmethyl étﬂ’?ﬁtﬁn@d&\ﬁa&l"‘&”éﬂm W%‘“"%a“‘? %C' 1H NMVR (400 |sz
DVBO- d6) [err] 7TRe £6mpdud,of Exdmple 6(RHR0O mgoeanm»wasalson inethyllH) , -

(1 Bolde il Bed s Ml rmpugh N et

rret hy | | phengdid ()] The nn)}mmdyﬂl}ogﬁnm&@-nsgt ﬁild The reagdempixnge ox 0-1H1,
Ex anpl e lgenﬁgghﬁ@rggttﬂ %al?ﬁ@a?ﬁ ?‘n acetonitrile angld?% ﬁﬂ‘a&%n&gﬁrﬁbﬁg %HSﬁf el the
conpound of cﬁxhﬂ#ﬁ)ﬂ-ﬂ%@)ﬂlemmqﬂ%hYé)bGWnEhmhmlqﬁ'@% Setyahydro-1-
.methy1-3-oxo«4-(2-phcnylcthyl) -1H-1 4-bcnzod1achmc-2 acctatc (200 mg) asa
" reddish-brown solid. -MS(ES) nife 542. 0 [M+H]* - a ' :
' The ethyl ester (200 mg, 0.3 mmol) was dissolved in methanol (4 mL) and IN
20 sodium hydroxide (O 5 mL), stirred, concentrated, diluted with water, acidified with
3N hydrochloric acid and concentrated. The residue was chromatographed by BPLC
(YMC ODS-AQ, 25% AN/W-TFA) to yiéld the title compound as white solid (78 mg,
51%). MS(ES) m/e 514.2 [M+H]*; 1H NMR (400 MHz, DMSO0) § 2.35 (3H, s),

2.45 (1H, dd), 2.62 (2H, m), 2.78 (1H, dd), 3.39 (s), 3.95 (1H, dt), 4.05 (1H, d),
25 4.68 (1H, bt), 5.05 (1H, d), 6.75-7.21 (8H, m), 7.47-7.70 (4H, m), 9.10 (1H, bs),

9.20 (1H, bs). Anal. (C29H31N504-1.8 C2HO2F3) calcd: C, 54.47; H, 4.60; N,

9.74 |

found: C, 54.44; H, 4.85; N, 9.36.

30

35 a)methyl (R,S)-8-amino-2,3.4,5- tetrahydro—3-oxo-4 (2-phenylethyl) -1H-1,4-
benzodiazepine-2-acetate
A mixture of the compound of Preparation 24(e) (1.02 g, 2.67 mmol),
triethylamine (0.42 mL, 5.87 mmol) and diphenyl phosphorylazide (0.62 mL, 2.80 mmol)



g, 40%. 1H NMR (400 MHz, €DC13) [err] 7.75 (d, 2H), 7.45 (d, 2H), 7.25-7.4

(m 3H, 7.1 (d, 2H), 6.7(d 1H), 6.65 (s, 1H), "6.45 (d, 1H), 5.3 (d,
1H), 5.2 (s, 2H), 4.95 (m: . 1H) -4.2 (d,; 1H), 3.75 (s, 3H), 3.65 (d,
1H), 3.45 (s, 3H), 3.0 (s, 3H) (dd,sng) 30 2. 55 (dd, 1H) ' h)
met hyl

(R S)=8-[[[4-(am noi m norret hyI )phenyl ] et hyl - am no] car bony| 1-2, 3 4 o
LeLr ahydr o34 1iRd¥bo A seks nbedlarhobR0ER U.AK St ine AbErabie Gl Bwered to

f 3
Bl ¢ 5( P Edhe st bR exaﬁc?oﬁio@sst)”?@t@'ﬁﬂﬁmw.|serre%?p‘éaemo 1H5

NVR ( 400 and conZmatG@3ﬁ13 reSide Was ﬁ&;ﬁoa by flah Ehromnat %rh 1§ce( £kl, 609D ethyl 4
EA I SOtk e i R S
( g g 1Hp, 2IB5, 4{lm)xlizodxhgepmc-2-acctatc (0.79 g, 52%) as a light yellow oil. MS(ES) m/e 488

H
(R S-8-[[[4 [[M+(}:'I;1]m n(I)_Il %I]N#]%r(TZESO éﬁﬁgnly% T (ﬁlylmH 512 (6:a8r1bor1 3H) %2%((1 ly)t etrah
ydr o- 4- 5.18 (s, ﬁﬁ)hﬁ%a‘kdﬁ)r B, mrﬂéhl%@dnémm €2.85 (wl, 2H), 2.60

Usi ng the Qg@cpﬁ re of Exanple 1(j), except substltutl ng the conpound of
5 Exanpl e 5(h) ror t he conmpound of Exanp and the product purified

by HPLC (YmMCc ~ The Cbozgompeund €68, A8 rnmol)g@a&ﬁlswwd in gpsharpiOmely) andy gi ve
the titbe uxa%n(&:tiolﬁﬁ% 50 l4g) wiis a&?é’cﬁ Thé%x&éhﬁe%@ﬁy Mﬂﬁ) [err]
8

3 2 1 2H)
g 25( ?d 1 ter %&PH‘ @Ff’ %’dﬁ Eﬁ‘atg_ﬁo qui &he e, comq%uncgas 1g@aycz.low ol
1H), 3.4 (403319 yidd®10s, MSES) m/cAS4( Pd+E1H) IH NMR (250 MEH) 5 MS-ES} (m] e

Br opar at1 o5y ;ﬁ 2H)0 691 (48 1EDy S0 e iRy Sy 1500 By %(ﬂy*%%?f‘é’gs 4.5

t et rahydr o{m1 6 914 (Sdol&d).ﬂﬂ(sﬂ Bhémy RB.H2.63 (ddi-1H)4- benzodi azepi ne-2 acetic

acid a) et hyl

7mathy|amno t hyl - 3- ox0- henlettx 2345tetrahydro-|H—
1, 4- benzodi éz%'-ﬁh%»:‘} %&"é’taaY@O'i”'Ox 2-p cnyle BrPound of Preparation
23(9) (700 pymaairyotiylipds {1 B A befzodiazep mc-Z%EWéHciBJS triethyl

orthoformate (1 Moy s Jnorthe compdoun)d o%i(a?&d%d g,(ﬂﬁ Iglgl%l) ancyittllljcrcompound of

Preparation 1(b) (0.17 g, 1.12 mmol) in DMF (5 mL) was treated with

20  diisopropylethylamine (0.39 mL, 1.23 mmol) and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.23 g, 1.23 mmol), and stirred at RT for 24 h. The
mixture was concentrated and cold water (3 mL) was added. The white solid that formed
was filtered and dissolved in chloroform. The organic solution was washed with 5%
sodium bicarbonate, dried (sodium sulfate) and concentrated to yield methyl (R,S)-

25 2,3,4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-8-[[[2-(2-pyrazinyl)ethyljcarbonyl]amino}-
1H-1,4-benzodiazepine-2-acetate as a white solid (0.29 g, 60%). MS(ES) m/e 488
[M+H]*; 1H NMR (250 MHz) 5 #.40-8.55 (m, 3H), 7.10-7.28 (m, 5H), 6.81-6.99 (m,
3H), 5.46 (d, 1H), 5.14 (m, 1H), 3.56-3.80 (m, 6H), 3.27 (t, 2H), 2.90 (dd, 1H), 2.72-
2.85 (m, 4H), 2.61 (dd, 1H).

30 Using the procedure of Example 1(j), except substituting the methyl! ester above for
the compound of Example 1(i), and purifying the product by HPLC (PRP column, 21.5X
250 mm, 14 mL/min, 30% AN/W-TFA, UV detection at 254 mm) yielded the title
compound as an off-white powder (171 mg, 92%). MS(ES) m/e 474 [M+H]*; 1H NMR
(400 MHz) & 8.40-8.70 (m, 3H), 7.10-7.31 (m, 5H), 6.88 (d, 1H), 6.70 (d, 1H), 6.63

35 (m, 1H), 5.37 (d, 1H), 5.06 (m, 1H), 3.57-3.81 (m, 3H), 327 (t, 2H), 2.74-2.97 (m,
SH), 2.61 (dd, 1H).



20 was refluxed for 4 h. The-solution was concentrated to a film (toluene

azeotrope), di ssolved in ethanol (15 nL), Chitted to 5C, and sodi um
bor ohydride (167 ng, 4.4 .. . .mmol) was added The m xture stirred 10
mn at. RT and was heated to reflux. foar 26?‘- o The resulting solution

.was concentr at ed, poured into “wat.er - and extracted with ethyl
acetate. The conbl ned extracts were dried (magne5| umi sulf at e). and R
conreentr at ed. 25 Chromat ogr aphy (Bxdmplé $1¢0, 30% et hyl acet at e/ hexanes)
yielded the title conpound (350 ng, 60% . MS(ES) mle 396 [M+H] +; 1H
NVR (400 MHz, CDC13) [err] 1.2 (3H, t), 2.50 (3H, s), 2.55 (1H d),
2.70-2.85 (zﬁﬂlJSlﬁgFth): précedbre(df Bxamdple, 1(19), Extepdsbstituting 2-(4-pyridylgtig@angitied 2-€2) ,

2), o 15 (el pi ot gl 16« Gemdulicldly gy,

7-114-[ M8 ( b@mzylouxgacm henzpmiding gave therfalleying title compounds:

benzoyl ] met hyl am no]--1 - net hyl - 3- oxo- 4- (2- phenyl et hyl ) - 2, 3,4, 5- t et r ahydr o-
1H 1,4 benzodi azepi ne- 2-acet ate
4- N-( benzﬁ@k%&}%&%yﬁ)% gﬂ?ﬁ*‘ﬁé’f?z%ﬁ’@‘éd?c?hfsb‘e“w@ 8-llZ (4ol ) was 35

di ssol ved i ]aﬁﬁﬂd}édr&ﬁxy[]ﬁll-ﬁ-ll’lﬂ-ﬁenz&ﬁ ihetDadetftd. HPLEORTH 7(8 mimnd

4N (benzy 99%&%?&5 §1%@22ra§weﬁ%h¥ Ajepctonitrile Biwater-0.1%

-67- 10 tifluoracetid Auid A0 80% W during @0 (ib SUWyiete@tibnsaral) nusys! HiNSR K256
a2d 2 (3 ?Q‘;ggba) 5 é‘@gﬁdzﬁ')’ 9P %‘ﬁ I ngS'(Edlﬁ)O'GLq‘ (es?EH?fG 69 Emcpgpound

of Exanpl e 11'SO am ne 4 uL,

20 ol . 5.25 (& KBS s SFves25 (s 183 T (1 3D, DR (madkh 203

resi due was r OGkR P lica gel, 25% ethyl acetate/ hexanes) to .
yield the tzlz}tCI e?ggﬁ]ﬁ%ﬁd gg(@ 1) e 676.4 [ MtH +; NWR

(400 MHz, cﬁf@lsyc B i(RiS)2.54.5¢ ﬂ§0-3‘2xa*§@mn§'lcthyl)c%ﬁl2-ﬁ3, 2.95 (1H, dd),
3.41 (3 ﬁlﬁ@xyﬁ}hﬁmﬂéub&)yﬂaﬁﬁH:—béil&é)dxaﬁbpilr{l-i -2¢d1até)HPLC RT B.$aid 1H m,

5.00 (1H ABSADL 63250 %3;585,3 AR O Uy or o1

(R S) 7-[[4
met hyl - 3- oxeidlupracptiemid,1080% Al ddrihg 20 bein 0Widemeibneat 220 am).i ¢ Aci d

2cetate (20 §-?ﬂ%éf‘v%?%§a§éf%a83é§$w§%%%§i‘%§c?%&a%@@ﬁo§ﬁ§% AT
hydrochl ori pyndyl)prqwlhrrﬁﬂo]nﬂrbonyﬂhﬁi—rh&b&nzed.lwmeyﬂacnjanamd compoysl wasf or 6

Lo o RO B G B bl Sl

MR (250 MHz, CDC13/CD3OD) o 8.48 (d, 2H), 46—6 68 (m, 12H), 6.17 (m, 1H),
5 28 (d, IH), 4.98 (q, 1H), 4.32 (d, 1H), 3.90-3.55 (m), 3.72 (s, 3H), 2.98 (dd, 1H),
2.88-2.50 (m), 1.95 (m).

25  b) Using the procedure of Example 1(j), except substituting the compounds of Examples
-8-10(a) for the compound of Example 1(i), gave the following title compounds.

8(b) (R,S)-2,3,4,5-tetrahydro-3-oxo0-4-(2-phenylethyl)-8-[[[2-(4-

pyridyl)cthyl]mﬁino]carbpnyl]—lH-l,4-bcnzodiachinc-2—acetic acid. 1H NMR(DMSO
30 dg/TFA, 360 MHz) d 8.8 (d, 2H), 8.35 (m, 1H), 7.95 (d, 2H), 7.2 (m, 2H), 7.1 (m,

2H), 7.0 (m, 2H), 6.84 (d, 1H), 5.35 (d, 1H), 4.95 (d, 1H), 3.95 (d, 1H), 3.6 (m, 4H),

3.12 (m, 2H), 2.73 (m, 2H), 2.62 (m, 2H); MS(ES) m/e 473 [M+H]*.

9(b) (R,S)-2,3.4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-8-[[[2-(2-

pyridyl)ethyljJamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid. MS(ES) m/e 473
35  [M+H]*.

10(b) (R,S)-2,3,4,5-tetrahydro-3-0x0-4-(2-phenylethyl)-8-[[[3-(4-

pyridyl)propylJamino]carbonyl]- 1H-1,4-benzodiazepine-2-acetic acid This compound

was purified by chromatography (Sephadex LH20, water). MS(ES) m/e 487 [M+H]t;



et hyl : e _

(R, S)-7-[[ 4- (amn noi m nonet hyl ) benzoyl] met hyl ani no] -2, 3, 4, 5-t et rahydro-| - .
met hyl - 3- oxo- 4- ( 2- phenyl et hyl.)-1/H 1, 4- benzodi azr pi ne-2 acetate (200 ng) as

a  reddish-brown solid: . M(ES): _m.-e_%z_gz_:_-_-gg,;[,_-_ww] + - The et hyl
ester (200 ng, 0:3 mmol) was.'dissol ved i n .nethanal..(4.m)..and IN.20 . .sodi.um ..
hydroxi-de:(0.-5-nm), stirred, concentratéd,;- ditlfuted with watei;” acidified-"

e ot oS I b (1 AR SRR L S e %‘3%;?%% ‘% he title

conpound  Ewaler/0d % TFiA] 20-50% 4 during 20 58UV Beca®)n 4220 6ndi230 sk LC REH NVR
400 Mz, . [ef. : : . , (Cloom, 2.78
(1h doy, CPEGhic 3% ERIBHAGACHIO: Anal, foicNAOAIOFALL G B22M

;- t),-5.05-
(1H, d), H,7G67F.H8110.86, foynd: C,42.22; Fo 60N, #,360. 10 (1H, bs), 9.20
(1H, b§). Anal . (C29H3I N5O4. 1.8 C2HORF3) calcd: C, 54.47; H, 4.60; N,
9.74 found: C, 54,44; H 4.85_ N, 9. 36. 30
Exanple .7 . Prepar ati on of Examples [1-12

(R S)-2.3.4.5-tetrahydro- 3- oxo-4-(2-phenylethfl)-8-[[[ 2-(2-
razi nyl) et hyl b | | api.nol - 1H 1, 4- di ine:2- ' ' 35
03 et hy1 i e rmeriars OB ERsmpie L s Sep RSB BSi BR bbb | 17,
tF))enzodi aZ@ﬁéﬂ;&aM%—ﬁi&obgnzylmine Tor%neﬂwlamiBQ)SﬂN-t he _corrp(()gngzoLL c a7
reparatiqn e .02 . 2, . [ ne : , 5.
rrrmlo) nd f)’a'éﬁ‘gﬁ"(b&%@b '6?';’/'?'@'%’ g%}%(t%e @yom{l’g @%@%ﬁp in
toluene (20 ) was heated at 105[err]C for 0.5 h. After the tenperature
(050"t “Htnd CSLEI Spibd o B e Fesv e
was pur i f i EgndethyDakh lﬁbmpﬂ?h%raﬁ%t?-imépﬂ 2%%%3 I .
?%eg ;if gl ?gﬁgg&%ﬁuﬁhﬁ@ I iNMR R (400 ﬁmz_, cgson)ars.g_q.:_i (gm. }3H), 54(d, 1H),5.1 |
(D oaths 38 6 S BE Patad IO Ee T 333 AR 3% v
?16' ga)s 5(ddhﬂﬂ(b:}|'ﬂ,?5 (tllzmmegzgg, Wz 1.45e1.65 (m, 41),71.34 .4 (m, 2H)), 6. 52- 66 EDI
m , . A . 4 S ) 4 . = y
256" (oa, TP BBl byl bohlh . Sz 5
oxo-4~(2-phenylethyl)-1 .-.1,4-.bcnzod1az;pxnc;2-.acctatc_. TH NMR (400 MHz, CDCl3) 6
8.15 (d, 2H), 7.45 (d, 2H), 7.15 (m, 3H), 7.0-7.1(m, 4H), 6.85 (d, 1H), 5.3 (d, 1H),
20 4.95 (t, 1H), 4.65 (d, 2H), 4.4 (b, 1H), 3.7 (s, 3H), 3.5-3.65 (m, 3H), 2.95 (dd, 1H),
2.75 (m, 2H), 2.6 (dd, 1H). :

b) Using the procedure of Example 1(j), excei:t' substituting the compounds of Examples
47-48(a) for the compound of Example 1(i) gave the following title compounds:

11(b) (R,S)-8:[[(5-aminopentyl)amino]carbonyl}-2,3,4,5-tetrahydro-3-0xo0-4-(2-
phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid . IH NMR (400 MHz, CD30D) 6 7.05-
7.25 (m, 5H), 7.0 (s, 1H), 6.95 (s, 2H), 5.45 (d, 1H), 5.1 (m, 1H), 3.9 (d, 1H), 3.8.(m,
1H), 3.7 (m, 1H), 3.4-(t, 2H), 2.95-2.85 (m, 3H), 2.7-2.8 (m, 2H), 2.55-2.65 (dd, 1H);

30 MS(ES) m/e 453.4 [M+H]*.

' 12(b) (R,S)-[S-[[(4-aminophcny1)mct.hyl]amino]carbonyI]—2.3,4,5-tetrahy_dro-3-oxo-4—(2-
phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid 1H NMR (400 MHz, CD30D) § 7.3
(d, 2H), 7.15-7.25 (m, 6H), 7.1-7.0 (m, 6H), 5.5 (d, l'H), 5.1 (m, 1H), 4.5 (d, 2H), 3.9
(d, 1H), 3.8 (m, 1H), 3.7 (m, 1H), 2.95 (dd, 1H), 2.8 (m, 2H), 2.65 (dd, 1H); MS(ES)

35 m/e 473.2 [M+H]*. |



.. A.sol.uti.on..

(dd, 1H). The Cbz conpound (0.68 g, 1.38 mml) was di ssol ved

I n et hanol (10 nm.) and 10 palladl um on_ car bon (5% 50 ng) was added. The ...

m xture was hydrogenat ed for.1 h,: flltered t hrough Celite and

concentrated to yield the tifle corrpound 3¥=a-1'i ght yell ow oi |l (0.39

g, yield 81%. MS(ES) me 354 [NH~I]+ IH NVR: (250 Miz)  [err] 7.10-7.33-.(m. .

5H), 6.62 (d, 2H), 6.01 (dd, 1H), 5.89 (d, 1H), 5.19 (d, 1H), 4.93 (q, 1H,

3.50-3.75 (m 6H), 2.94 (dd, 1H), 285 (m 2H), 2.63 (dd, 1H) 15

b) (R S)-2,3,4,5- tetrahydro 3- 0x0- 4- (2 phenyl ethyl) 8-[[[2-(2-

pyrazi nyl)etQyl ] _ dj pi ne-2-acetic acid -

I) and the corrpound of
@

Preparation 3 fiy

: K 2. ) V. - SN, i Y . ¢ b B-
dii sopropgll e amne (0. 39 n1_ 1.23 mol) and 1- ( 3-di net hyl am nopropyl) 3-
et hyl carbodlé%'earydrochl oride (0.23 g, 1.23 mmol ), and stirred at RT for
24 h. The . m xture was concentrated and cold water (3 mL) was added.

The white soh,ﬁ P%gpgqﬁﬁ %butoxv@éb(;d&]l)tﬁ(ﬁgpﬁﬂd di ssol ved in chl orof orm

The organic so oh _was sodi um bi car bopat dried
(sodi um sul f%IPH)"“}ﬁ‘RV MH@é}ﬁmlaqls%rbwll/?é%ﬁ FREFRRYAro(3ro J@;‘? (bghenyletyl)-1H-
2,3, 4, 5-t et r pvsthodiaRpineL-dcérahenyl et hyl ) -8-[[[2- (2- pyra2| nyl ) et hyl ] car bon

T e e ok B U iR oo k) s Pl e i mepind br

3H), 7.10- 7. PRparation#b) fdr. @(hadih)&ﬂn(nn)-(N-bcnzykﬁdykarb&lﬂﬁcﬁmmdlhb gave. tﬁéltI(ldEn
1H, 3.56-3. §&nﬁiﬁ§nd6ﬁ%1 N?vxﬁﬁdotm%?bbéig,ﬁ% %@'g%,e 7.04.3 @am 6.9 &} 815”3)( m

4H), 2.61 (dd te of
except subst 58uidi aH)+ 56 (metlbl)] 4 és(m%rﬂﬁbé.ﬁé (ﬂoIH). 37 (s, BH)chﬁ]sib'il |Qni. @H)Eanpl e

LG B SHA S QeSO P S o 537 o, G K™

conpoundl%ls an off-white povvder (171 ny, 92% MS(ES) me 474 [I\/H—I]+ 1H

NVR (409) Msﬁx)yl K"SI— - Qn{n@ilnc Jnylﬁmfnog%afﬂ&yﬁw?: 4.8 t&&.h(yar
1H), 6.70 (d 3. 81
(2 3H), 3(27 0*42% h°2>’ yh- g}rl;;g‘ -2-%" i (dd, 1H) 1

-69 - -

: The compound-of Example 13(a) (350 mg, 0.56 EimeoipivasdiSsoled i in a mixnig
Using the pr ?@ﬁ;w n@f@zﬁ:& (L) CXREPE b %Ht?ﬁlut&%%ﬁ%onccnu'amd to give the

2- (4-pyridyl
20 title compound.

c) (R,S)-8-[[[4-(propyl)aminomethyl)phenylJaminojcarbonyl]-2,3,4,5-tetrahydro-3-oxo-
4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic Acid
Using the procedure of Example 1(j), except substituting the compound of
25 Example 13(b) for the compound of Example 1(i) gave the title compound (142 mg, 40%).
1H NMR (400 MHz, CD30D) & 7.8 (d, 2H), 7.45 (d, 2H), 7.0-7.25 (m, 8H), 5.5 (d,
1H), 5.1 (m, 1H), 4.2 (s, 2H), 3.9 (d, 1H), 3.8 (m, 1H), 3.7 (m, 1H), 2.9-3.1(m, 3H),
2.75 (m, 2H), 2.65 (dd, 1H), 1.7 (m, 2H), 1.0 (t, 3H); MS(ES) m/e 515.2 [M+H]*.

30 . X les 14-1

a) Using the procedure of Example 13(a)-(c), except substituting the compounds of
Preparation 5 and 6(c) for the compound of Preparation 4(b), gave:.

35 14Qa) (R,S)-8-[[[[4-[N-(t-butoxycarbonyl)-aminomcthyl]phcnyl]mcthyl]amino]carbonyl]- :
2,3,4,5-tetrahydro-3-0x0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid
15(a) (R,S)-8-[[[[3-[N-(t—butoxycarbonyl)-aminomcthyl]phcnyl-]mcthyl]amino]carbonyl]-
© 2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)- 1H-1,4-benzodiazepine-2-acetic acid



pyridyl)ethylam ne and the conpound.of .Preparation 2(b) for

4- (met hyl am no)-(N- 5 benzyl oxycar bonyl )benzam dirie, gave the foll ow ng
title conpounds: 8(a) methyl .~ -

(R S)-2,3,4,5-tetrahydro-3- ox0- 4_5-'(-2 {phenylethyl) 8-[[[2-(4-

pyri dyI )et hyI ] am no] car bonyl 1- 1 !
A e (YMC ODS-AQ 6 x 250 e 5-nb/-mn,- gradient A acet onitrile

‘4-benzd@i-azepi ne: 2- acetate. HPLC RT 17.8. ..

Brwater-0.1% 10 trifl uoracetic acid, 10-80% A during 20 nin, UV’ detectlbh-é.f‘- '_

at 222 g m;  EEINRS)BS(3- [4-[N-mmtom@b@)lyl[)ﬂmpdmyﬂp(@yﬂ@HGHOJCB@"YUSZ B.th>-
7 5 4.5
1::')') 4 e g rsn tcﬁHﬂ?rdro@S %&&(2 %mnyléhsﬁg éﬁ"i 4-%%% 3&ﬁ§pm¢,52§getf§q81dl|'i) ( m

. 2.8 (m -2H)., .2. 65 (d 2H) . 9(a) methyl

(R sgj |2) Btﬁ lﬁt dgecﬁn‘é)éﬁ".:én( 4m;uek@aﬁmasum h%o@tﬁlptc)xlﬁsHExamPLCpET 1415 3
ri e car (0] I N et at.e
S 4 SR Compousdst R aied 3, 4 urEng g TpSidue Wil Chopmatoiaghy

B vvater 0 1‘Vo(ScphadéxLHI7.d))ngve:cet|c acid, 10-80% A during 20 mn, W
detections at 220 nn). 10(a)
net hyl (RS) -2, 3, 4, 5-t et r ahydr o- 3- 0x0- 4- (2-phenyl et hyl)-8-[[[3-(4-

pyridyl) pr 0p>/1|41'B)F(RE83]-&H[ﬂédamiqomﬂlmphcmmahymWh@m@wﬂd,é.ﬂé tctrah)edro-3-

conpound was 2 g—ﬂ—?’%l#cfn Hflllq‘sgb W%@I ehé
Ca, oy, 10 9eh Cd@zmso mlmwéﬁ.cdg? ,)%‘7 undfeé»
4.32 (d, 1H H?SQ@ NHeAmM, 3.72 (s, 3H), 2.98 (dd, 1H), 2. 88

it ot s @«%@ﬁﬂé’? o PBEm Hiheins iarmp e bosp! l’f%%-‘*%fé%gﬁm&éf

Exanpl e 1(i) oxma-pmyremynpmng_mm iec2+ackaic acid . MS(ESPA)487.0 [M+H]*;

ésr |SzjyI2) gt ﬁyl :@k]{éjé ﬂg{%ﬁ%g%' et og\lag‘l'g[nge#éwaﬁﬁ UYH
NI\/R DVBO 150 @cwn\at mnmaﬁ nfdr Anal (@2&&!30& 4°15. BBA) ealcdi €) 6.620H, dB3;
7.2 (m r@ 7@5%3: 57% ngp,()g?NosE?% 2H), 6.84 (d, 1H) 5.35 (d,

1H) 4.95 (d, 3.12 (m 2H), 2.73 (m
2H), 2.62 (mléﬂv))(R $ER- [mmemy{]mownammo]cmbogyu)z 3,4,5-tetrahydro-3-0x0-4-(2- .

(R'S)-2; 3, 4, phepyledbydini l&nibdﬂazegmmemh@aaal )H&r{dk[@sdﬁﬁ{z,nmso d6) &
pyri dyl )et hyl7] no car bon % 4- benzodj azepi ne tic acid (ES)
me 473 35 ,ﬁq;ﬁ.?o (m, 8H), %@ tgsid 1H),499 (m, 1H), 4.29 (s, 1H),400 (dd, 18), 3.70-

(R Szi |2) 204, &l-g(b(m)iliﬂﬂ -2.20(m},a-72 (& -2ph)ehv8 € 3H),- B17 [th 34} -TLC Rr 4.90 (silica

pyridyl) pr opy aze aci

Compoundt ek T SLEfORTIS skl i o RAERL REE IR ® RS0 A Ao S0k

MS(ES) nie 4852NNM-FHIA gradient 20 minutes @1.5 mL/min, UV detection at 220 and 250 nm);
‘MS(ES) m/e 493.2 [M+H]*; Anal. (C23H35N404-HOAC-2H20) calcd: C, 61.21; H,
7.53; N, 9.52. found: C, 61.56; H, 7.17, N, 9.91.

25
Examples 17-21

a) Using the procedure of Example 1(h), except substituting
: 4-(ammomcthyl)pyndme, 4-(2-pyridyl)butanamine, N-methyl—4—(3-pyndyl)butanamme, 2-
30 (1H-imidazol-1-yl)ethanamine (Syn. Comm., 21, 535 (1991)) and 3-(1H-imidazol-1-
yDpropanamine for 4-(methylamino)-(N-benzyloxycarbonyl)]benzamidine and substituting
fn’cthylamine for pyridine, gave: : R
17(a) methyl (R,S)-2,3,4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-8-[{[4-
‘(pyridyl)methyl]Jamino]carbonyl]- 1H-1,4-benzodiazepine-2-acetate
35 18(a) methyl (R,S)-2,3,4,5—teu'ahydro-3-oxo-4-(2-phenylcthyl)—8-[[[4-(2-
pyridybutyllamino)carbonyl}- 1H-1,4-benzodiazepine-2-acetate
19(a) methyl (R,S)-2,3,4,5-tetrahydro-3-0x0-4-(2-phenylethyl)-8-[[[4-(3-
pyridyl)butyljmethylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetate



- 70- HPLC RT 10. 10 mn(PRPl[err] 4.6 x 250 mm 1.5 nm/mn,
"gradient, A acetonitrle B ‘wat er/ 0. 1%TFA -20-50% A during 20 min, W
detection at 220 and 250 nr’r) TEC R 0.47 (silica, 3:1:1
n- BuOH HOAc: H20); Anal . (CZ8H30N404[ err] 3H20) ..cal cd: C, 62.21; H,
6.71; N, 10.36. found: C, 62.21:: ,HBOO-;\_I,1036
- Exanples-11-12. . .- - -a). Using- the prdcedure: of- Exarrpl es 1( h) and 1(|)

" except substituti ng the conpound of - " Preparation-3 and B

£ L obenzy el e PRSI S it unds.
11(a) met hyl ylethyl]amino]carbonyl]-3- oxo-4w(2-phcnyleﬂ1yl)l 14-bcnzod1achmc acetate.

(E S) - | 8t L[I[ ;3 meapmmmdmxnmemMaabaasaaﬂsyﬁv?(mcmm)q, (2

- en e nzao (S as

Crod 2: rre%/han%P:)’ ﬂér&‘ﬁv@%ﬁ i mé%@);ﬁﬁ'épr F3§ (5{*70) %@@ﬁ%@ 537, (d
%E)I) gi (15t5 (1M, dH5.905. D6 (108, ndHV.928187s) d, 1H), 3.7 (s, 3H), 3.6.-3.8 (m
5. 3 65 ( m PRy mEmYER,S)2.3 43 st aro BB ikt infilhac %—yq%ré%amyfg]mrbonﬁ]
(R 821 Eg [L g ;13-anm-|4dﬁk1dmyyl§nh;l)-ﬂﬁ 1,4mennqmmpha§rg+aqem¢ Macﬁ; i\ng; A?I%gimwlg
0XO0- -

v [epr] mﬁwgzio}r;ﬂfgé Nfzégﬁ}@?@ﬁiﬁpfngez zqcve/t(«sgdd ( 4
6.85 (d, 1H),(25.3),G61 (1. mRG.6743.9% (41, srp). 3.86 G (), 4.98)C H4t)45@§ (liiﬁ)'ﬂ) 3.7

(s, 3H, g5 5'536521!:1”&1),%790-7%3?51}@%? A%5 (18, bs). 2. 75 (m 2H), 2.6 (dd, 1H).
b) Using the procedure of Exanple 1(j), except substituting the compounds

of Exanpl es 47-48(a)- for the conpound of Exanple 1(i) gave the. .
fol | owi ng ti theUsagepieedurdf Example 18, ekcept substituting the compounds of Examples

RS) - 8- 5- hyvdr g- 3- 4-(2-
bhonyl et by )aﬁq?ﬁﬂ“i?%é#é%%‘w%ﬁ%%@aﬁpa%a% T A S
[err] 7.05- 17(b) (R,SP2,3415-tétdhydrd- Doxe-4- (2+1|)h,cnﬁc95d)(8&[[[@l—l) 5.45 (d, 1H),
> 955 g5y Gy gl a‘b@@ﬂ 154 Srgbllcgela MpLORT S 2
453. 4 [ MtH] +. mm (YMCIODBYAQ, 50 x 25 mm, 80 mIJm1n,3 %A “TFA, UV dctccuon at 220
(RS) [8-[[(4- rmstﬁsmh)cnswz M-aH o0V DMSOPS 2815 @AY Y 2%7QRH; 4-

coacD) [ert] B 478 Uk d%@‘z-aﬁg b?é‘ffif’maf %é‘far?aﬁacetépcﬁ ek Hagdestalta:
1H, 5.1 (m dH=6 Az} 5(03 (18n), .49 (1H, d, 4T} H2J)7.0037.99 (M0H L), 7 80 (2Ha, 1H) ;
2.95 (dd. ,dH ;- 28, (§Gg Gl bsp o0 8y, A6 HYBLETY B3, M€ 4732 [MH +.
Anal.(C26H26N404:1.5C2HF302:0.5 H20) caled: C, 54.55; H, 4.50; _N, 8.717. found:
C, 54.32; H, 4.61; N, 8.89. o
18(b) (R,S)-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-8-[[[4-(2-
pyridyl)butyl]amino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid . HPLC RT 10.5
25 min (YMC ODS-AQ, 50x250 mm, 80 mL/min, 25% AN/W-TFA, UY detection at
220 nm); MS(ES) m/e 501.2 [M+H]*; INMR (400 MHz, DMSO) § 1.53 (2H, 1),
1.75 (2H, v), 2.55 (1H, dd), 2.68 (2H, t) 2.78 (1H, dd), 2.99 (2H, ¢), 3.27 (2H, m),
3.59 (2H, m), 4.01 (1H, d), 5.0C (1H, 1), 5.40 (1H, d), 6.90 (1H, d), 7.06 (2H,
m), 7.20 (3H, m), 7.28 (2H, m), 7.77 (1H, t), 7.85 (1H, d), 8.28 (1H, 1), 8.35 |
30 (1H,1t), 8.74 (1H, d). Anal. (C29H32N404-1.4C2HO2F3-H20) caled: C, 55.73; H,
5.19; N, 8.12. found: C, 55.61; H, 5.08; N, 8.21.
19(b) (R,S)-2,3,4,5-tetrahydro-3-oxo0-4-(2-phenylethyl)-8-[[[4-(3-
pyridyl)butyl]mcthylamino]carbonyl]—IH—I,4-bcnzodia;cpinc—2—acctic acid . HPLC
RT 12.3 min (YMC ODS-AQ, 50 x 250 mm, 80 mL/min, 30% AN/W-TFA, UV
35 detection at 220 nm); MS(ES) m/e 515.2 [M+H]*; INMR (400 MHz, DMSO) &
1.31-1.70 (4H m), 2.40-2.92 (m), 3.21 (1H, m), 3.40 (1H, m), 3.55 (2H, m), 3.98
(1H, d), 5.01 (1H, m), 5.38 (1H, d), 6.40-6.55 (2H, m), 6.92-7.26 (6H, m), 7.77- -
7.94 (1H, m), 8.10-8.34 (m), 8.54-8.81 (2H, m). Anal.



-71- Exanpl e 13
Preparatlon of (RS)-8-[[[4- (Propyl )am nonet Ryl ) phenyl] -

am nol carbonyl ]-2. 3, 4. 5-tetrahydr o- 3- oxo- 4- ( 2- phenyl et hyl ) -
1H-1. 4-benzodi azepine-2- 5 -aceti:.c:Acid . ... a) nethyl
(R S)-8-[[[N-(t-butoxycar bonyl) A4- (propyl)
- anminonet hyI )phenyl }ami-no] carbenyld -2, 3,45 §4I'etra,hydro 3 exo ‘4% (2 phenyl e-__ Vi
o )b BT “1,4-benzodi azepi-ne-2- ‘acetat 10 : -Us-l-ng-_-t-h'e_ M
pr ocedure of Exarrpl e 1(h), except substituting the corrpound of

Preparati on 4ChpHBaN4Q4(GaHIRGOAYicaloll: C54291 A 48938 Dok fopndrZ. 0486 kb gave
the title 52d£ gpd 1H NVR (400 WHz, CDC13) [err] 76(d 2H) 7.0-7.3
(m 9H), 6.9 5.3 (d, 41H), 5.0 (m ogc 435(d,'
1H), 3.7 (s, ZQEh)) )62,3.4ﬁ-t(:mhym¢;8 -[(2¢1H-imidazg]- I}y()mhyﬂmpm asepnylicB- 1H) ; :

(2R7g)(g1 [2|['210 ngﬁe hg%&ﬁeaﬁkbzaa&neaém SI@Lc,iﬁ'g 648 xgub)t;rz}] hélro
AQ é@ﬁﬁ? an%ghg@% ANER TERLUY dicgion ai 225 2"

The corrpound nﬁf), MS(ES) a/él862:0) [MBHDH;MNMR. (560 M, DMSO-d) $2.65 (Hd, dd), a

Concent r at ea 2% GRRDHEE AL do). £85 ity BpeS e, 6. 480, inn) 455 Bty v

(R S) - 8- [[ [ 45(0f A3k hr5. 3806k, [y 6.00 €18 h=3n6.8 (tHY ﬂhr‘MJQ (Hi&)M 97t(éHr ahydr o-

?Js?)r(lg t he pr?é)éé lgh‘? ¥($ %’I)'iIS ,5)2?% Haéﬁ?f&&ﬁ??\%%ﬂ% ound of 25
Exanpl e 18( bAnabr(CsH27¥604U-HCa @) aaled: %ailéﬁt &5 473N 1@ #oound (142

ng, 40% . fouw@w‘@qu\g@N )[err] 7.8 (d, 2H), 7.45 (d, 2H),
7.0-7.25 (m

58 (o1 2 RS wrvgrob el e byremilamipcabenit R 1 |

1.7 (m 2H)., okol&-(ZphealleihyyS(HEPM-beneodidepihel2Middlit acid . HPLC RT 8.6 min
Exanpl es 14-

C ODS-AQ, 50 x 250 nm, 80 mL/min, 30% AN/W-TFA, UV detection at 220

15 nm); MS(ES) m/e 476.2 [M+H]*; INMR (400 MHz, DMSO-d) 5 2.06 (4H, bt),
2.51 (1H, dd), 2.66 (4H, br), 2.77 (1H, dd), 3.2 (4H, m), 3.58 (4H, br), 4.00
(1H, d), 4.20 (4H, 1), 5.00 (1H, m), 5.40 (1H, d), 6.92 (1H, d), 7.05 (2H, m),
7.15 (2H, m), 7.23 (2H, m), 7.68 (1H, 5), 7.80 (1H, §);8:37 (1H, 1), 9.12 (1H, s);
Anal.

20 (C26H29N504:1.75CoHF302) caled: C, 52.48; H, 4.59; N, 10.37. found: C,

52.61; H, 4.98; N, 10.38.

Examgic 22-23

25  a) Using the procedure of Example 53(a) and 38(f), except substituting the compounds of
Preparation '7(a) and (b) for 4-(aminomethyl)pyridine, and the procedure of Example 2(f),
except substituting palladium hydroxide for palladium on carbon, gave:

22(a) methyl (R,S)-2,3,4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-8-[[[2-(1-

30 piperazinyl)ethyl]amino]carbonyl]-1H-1,4-benzodiazepine-2-acetate. HPLC RT 5.3
min (YMC ODS-AQ, 6 x 250 mm, 1.5 mL/min, 30% AN/W-TFA uv dctecuon at
220 nm).
23(a) methyl (R,S)-2,34 5-tetrahydro-B-ox0-4-(2-phenylcthyl)-8 [[[2—(1-
piperazinyl)ethylmethylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetate

35
b) Usmg the procedure of Examplc 1(j), except substituting the compounds of Example
22(a) and23(a) for the compound of Example 1(1) gave:



a) Using the procedure of Exanple 13(a)-(c), except substituting the
conpounds of Prepar at:i-on 5: and 6(0) f.or::the conpound of Preparation
4(b), gave: 35 l4(a) = -:

(RS)-8-[[[[4-[N-(t-but oxycar bOﬂyf) am n«orre?hyl ‘] phenyl ] met hyI ] am no] car bonyl
]-

2,3,4,5- tetr%ﬁl?(ﬁﬂ%ﬂ‘ﬂt@uﬁ@%b%&&'(bﬂﬂéh}lﬁcﬂlﬁ)egfﬁg (?Zepl ne- 2- aCet|c '

d
?\RJS) 8- [ [ [ [ 3piptrazinybatwlgminolverbpnyl]-dH- hébenzodiazppinenstacate asid | HRLGR T ar bony!|
2,3, 4’45111{1!6(“1"1@@659 AQZ &% fbo(rgrnpﬁ@ﬂﬂxﬁfmit% ANVW—TFA UV detection o

| 173 ber o 2t A MSCES) e 29hd'2 [MHT*; INMR (400 MHz, DMSO-d) 5 2.48.2.60

g F%4823 8- [§ [ 3(14; ddy; 270R@HOX)Y 2820QHY 4if), 3.70°(2H]163Y,| .89 (8H) bs)/13.581(4H] ANyl | - 2,

t et rahydr o- 34@;00&1-'@' %ﬂ%ﬂWe?h?rﬂg (]lxi!'-‘i)' 2 %eQEIO&P’a}éb (?Fé ‘?)’a%’g (%Ham d
b) Using them 326diHem); 8.58 S bis). 1Aah) (Co6KisaPis Qnib 5(C2HF3 Og)- 2[EeMdnpounds

Exanpl e - 14- %ﬁ? é&%@ér apuééh?q %{Eﬁ @‘ 4@3@,%8@%&9@“ purifying the

resi due with® 14(b)
(R S) 8- [[[[as(barﬂhsafae?o Mn;:mtmdm- moi@(q-mml@}h}dhwﬂa;mj 2,3,4,5-tetrahydr

oo 487, P '“(2’9“1/9@@'2?1*’\;@%‘?15%?(&@1[ g?‘?] (beirbBhiiin: 2 é&“‘b%‘ac' a NB( ES)

4583 N 5 SHPLGRA®S TN S-AQ. 301 830, §0 mi/win, 25% ANSY(FA, UV
_ (R S) 8- [[[[aezeammaaohm)mlsmsoldx/&msml[mmwpmmmwwmz,znmw-a)aetrahydr

VB(ES) e a8 ctiphbey A of OH, izl it 49 ToRe. %6 756 WfieR) 250

1.5 nb/mn, 334N \THMH), 5103 IH—I MRt 5240 (13, d) 62B0(18%) d)26.57 (1L, ATAL.
(Co8HBOMDAL ] . 7, 1b5%s (8 gl ERisntiO 4293 Cobra0 ) alled, af 370" C

(R S) 8- [[[31-{41-115 Per8.68.rfphiir@piB. 2% H,A8G@ NR6YI | - 2, 3, 4, 5- t et r ahydr o- 3- oxo

4( 2- phenyl et hyl) -1 H 1, 4- benzodi azepi ne- 2- acetic acid. 1H MR (250
I\/Hz DVBO- d6) [err] ~740670 .m 8|—|) 5.38 (dd, 1H), 4.99 (m 1H),
4.29(5, 1H), 400(dd 1H), ‘3. 70: , 2.90-2.20 (m, 1.72 (d,
2H), 1.48 (m 3H), 1.17 (m 4H); TLCRf 490(S|I|ca gel, 3:1:1

n- BuOH: HOAC wat er HPLC RT 9.82 mn_ (PRP-1 250 20-50%_
a) Usm)g the procedure of Example l(g!) and thc procedurc o? 13(b), excergtnsubsutuungome

compounds of Prcparauon 8 and 9 for.the compound of Example 1(i) and deleting
pyridine, gave:

24(a) methy! (R,S)-8-[[[6-aminohexyl]amino]carbonyl]-2,3,4,5-tetrahydro-3-oxo-4-(2-

25 . phenylethyl)-1H-1,4-benzodiazepine-2-acetate. TLC Rf 0.35 (Kieselgel 60 F254, 15:3:2
2-butanol:formic acid:water); MS(ES) m/e 467. '
25(a) mcthyl'(R,S)-8-[[[6-aminobutyl]amino]carbonyl
1-2,3,4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetate. MS(ES)
m/e 453.2.

30 | _
b) Using the procedure of Example 1(j), except substituting the compounds of Examples
24(a) and 25(a) for the compound 1(i) and substituting lithium hydroxide for sodium '
hydroxide, gave:

35  24(b) (R,S)-8-[[[6—aminohexyl]amino]carbonyl]-2,3.4,5-ten'ahydro-3-oxo-4-(2-
phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid . MS(ES) m/e 467. Anal.
(C26H34N404. 1.4 C2HO2F3) caled: C, 55.13 1 H, 5.55; N, 8.8. found: C, 55.24; H,
5.70; N, 8.9. :



AN WTFA, gradient 20 mnutes-[err] 1.5 nL/mn, UV detection at 220 and 250
nm; . M(ES) me 493.2 [ MrH +; Anal. (028H36N21"0'4' HOAC. 2H20) cal cd: C,
61.21; H, 7.53; N, 9.52. found. C .61.56;-H 7.17, N, 9.91. 25

Exanpl es 17-21 a) Usi. ng ‘t he: procedu,rﬁe of Exanpl e 1(h), except
substituting 4- (am nowet: hyl ) pyr|d| ne,! -(2 pyridyl.)but.anam ne,

"N- et hyl - 4- (3-pyridyl)but anami ne,”. 2- (I Hi i dazol™- 1-yl ) et hanami: n'é—ESyn

Conm, 21,535 (1991)) and 3-(IHim dazol - - yl )propanam ne for
4- (et hyl ami no) - (N- benzyl oxycar bonyl )] benzani di ne and substituting
tri et hyl ani n@5(Wr(RaS)-§-{llraminphutyljamino]cartrgnyy]- Zréﬂkﬁ,ftcu'ahydro-3-oxo-4 -(2-

- E?yrsl) d}zfl fngt ﬁ’hF e{%@g‘lq&g}% %?faﬁ%flzzzf(gb@éé% go ne- . -acet ate 85foun§( a)

met hyl (R S) (S24R30N408: 1 20 0% . e 13
pyri dyl ) byt yid asy.plxsar bprw] 11.94;1L0.76: benzodi azepi ne- 2- acet at e 19( a)
met hyl (R S)-2,3 45tetrahydro3oxo4(2 phenyl et hyl )-8-[[[4-(3-

pyr| dyl ) butyl ] met hyl am no] car bonyl ] -1H 1, 4- benzodi azepi ne- 2- acetate

73 - 20(a) nmethyl (R'S)- 234M@ydr08[[[2(IH—|mdazoI-I
yI ) et hyl ] am no] car bonyl ] - 3- oxo- 4- (2- phenyl et hyl ) - 1H 1, 4- benzodi azepi ne- 2- ac
et at e. I\/IS(ES) me 4762[|\/Hr|—|]+ 1N|\/R(400|VHz I\/ECD) [err] 2.66-2.76
(3H, dd+t), 3 A2 3 3-(4
t), 5.06 ,51H . _
21(a) nethyl ] ol ] T ' )
(R S) 2,3,4,5-tetrahydro-8-[[[3-(1Hi m dazol - 1-yl) propyl ] am no] car bonyl | -

s (7 PR IO 18
2.93 (1H dd)P)'fa!rob' propyljapnqjcarbony-18h 1.4 -benzodjazeping 2-agetate (4H, s+n), 3. 86
(7 1$5 ?)1H 4bg§3 (2H THe)conﬁ:oﬁﬁd 6ﬂmle di‘iuonél}é?f(ﬁ@ 1210 nibhol) als?&vgd Qxf?(lglli @b, m,
substit utlrsng ‘?]h)ew%%?fi]ﬂgﬁg %géglg' E@*&ﬁs ’%‘kfez L%@Eﬁ’&fl of
Exarrpl e 1 (i)adjugedao pHeT with trizthybamgiaeinTise mixture was treated with 2-(4-
pyrazolyl)cthanammc dxhydrochlonde (300 mg, 2.4 mmol) (J. Am. Chem. Soc., 75, 4048
. (1953)), stirred at RT-for 48. h concentrated and the residue was purified by flash
chromatography (silica gel, step gradient, chloroform to 95:5 chloroform:methanol) to
20 yield the title compound (1 g, 90%). MS ES [M+H]*=490; IH NMR (250 MHz) 3 7.44
(s, 2H), 7.29-7.19 (m, 5H), 7.18-7.09 (m, 3H), 5.30 (dd, 2H J=17.5 Hz), 4.98-4.95 (m,
1H), 3.73 (s, 3H), 3.70-3.60 (m, 3H), 3.43 (d, ZH; J=17.5 Hz), 3.00 (dd, 2H, J=7.0 Hz)
2.77-2.65 (m, 2H), 2.63 (t, 2H, J=7 Hz),1.88 (p, 2H, J=7.5).

25 b) (R,S)-2,3,4,5-tctrahydro—3-0x0-4—(2—phcnylcthyl)—8-[{[3-(4-
pyrazolyl)propyl]amino]carbonyl}-1H-1,4-benzodiazepine-2-acetic acid
Using the procedure of Example 1(j), except substituting the compound of
Example 26(a) for the compound of Example 1(i), gave the title compound. MS(ES) 476
[M+H]*; 1H NMR (400 MHz) § 7.66 (s, 2H), 7.21-7.13 (m, 5H), 7.00-6.96 (m, 3H),
30 5.47 (d, 1H, J=16 Hz), 5.10 (m, 1H), 3.70 (d, 1H, J=16 Hz), 3.80-3.71 (m, 1H), 3.70-
3.60 (m, 1H), 3.32 (t, 2H, J=1.6 Hz), 2.95 (dd, 2H, J=8 Hz), 2.75 (m, 2H), 2.66 (t,
2H, J=8 Hz) '1.89 (p, 2H, J=8 Hz).

xamples 27-2
35 '
a) Using the procedure of Example 26(a), except substituting histamine, 2-(1-methyl-1H-
imidazol-4-yDethanamine and 2-(1-methyl-1H-imidazol-5-yl)ethanamine for 2-(4-



17(b) (R S)-2,3,4,5-tetrahydro-3-0x0-4-(2-phenyl ethyl)-8-[[[4- 15
(pyridyl.) met hyI ] ami no] car bonyl ] - 1H 1, 4- benzodi azepi ne-2- aceti c "aci d: HPLC
RT 8.2 mn (YMC ODS- AQ 50.x.250 .nm :80.m/mn, 30% AN WTFA, W
detection at 220 nm ; I\/S(ES) e . 4592, {M+H]+ 1NVR (400 MHz, DMBO)
[err] 2.55 (1H, dd), 2.67 (2H It 0 I 2778 (lH dd J1=9. He, J2 17 Hz)- .
--3:58: (2H, m-, 4.00 (1H, d,-I= 17 Hz) 465 (2H; ¢ s 6 Hz) 5.03 (1H,
nL,544(1HdJ17Hz)700729(10Hnj780é%q .20 J5Hz)
 8.78 (1H, bspyragolghethanamine dibjydrechipridepmd spbstipyting 1-G-dimsthylamisonrppsiy
1. 5C2HF302. 0 dstiexNcarbodiimide
54 30: W4, %t?yféé%gﬁgd(ﬁqtydﬁchléﬁdéﬁx 113-didy Ne W
«~AR.S)-2,3,4,5- tetrahydro 3~ 0X0-4- (2 phenyl et.hyl ).-8-[[ [ 4- ( 2-

%r :dezlls) but Yh'} ﬂ(BPa)Bld Skd&@y&d%ﬁ;mzﬁ?lmﬁagg_ﬁﬁw?%?mﬂvcd?onm% .
0" ( qgéﬁ 'i’cf‘\ﬂﬁﬁip %1,\7%&!5 0 etection

220 A 00 MHz, DVBO) [err] 1.53
(2H t), 28k Y:ﬁ:tl(ﬂ'fRSD)Z. 3,85 féirahyéto-d[2-(RreghylAH-imidazol A8 (1H, dd), 2.99

FH S Sél)%@ﬁ]ma”gnb]wgyl?gg&o@ 0 piBryichyBl 16 beeoaiodihel dherdd - 5- 40
(1H t). 7.839(a)meti) (RS)28.4,3nprahydres8-FH2-€b-methyl IH-jmidgzolh-( 11  d) . Anal
( C29H32N404. ;Qétggi;j%%{ag@.yﬁ %L&&fg-%fﬁélﬂe@lylﬁﬂ-l 4bc&o&ﬁmﬁﬁc-ﬁa@tcf ound:

C, 55.61; H,
(R S)-2,304,5-tetrahydro- 3-oxo- 4-( 2- phenyl ethyl)-8-[[[4-(3-

pyri dyl )but y miﬂgxh@moee&mmm d:gbmmd ting theicompaurals of Exampicsl . _
HPLC = - 22[% gj ‘(srf §? 0,21300,m 80 ni/min, 30% AN W TFA, WY
35 oletect.ou?7 9@ jer th R@’(”g %’ff@hﬁ’éz H-H) +; INVR (400 MHz, DVBO) 8

S 1.31-1.7% (4H, m); 2.40-2.92 (m, 3.21 (1H, m, 3.40 (1H n), 3.55 (2H,

o 0 B %z'?tb‘i)m S ﬁiéﬂﬂ%m - @%ﬁ%@ -v‘i%‘@ﬁ@"&@&gsﬁvﬂ ﬂ%é‘él 26
(C30 HB4N41©4 QiREGIhyl)-d Helid- benzcmazepmea-aceu@aqldmsec‘%m/cﬂé& dMAE]TEHPEE
- H S. 2451; ‘f’#etqnﬁé é)DSQ ?.?ZJJAN “TFA, UV detection at 220 nm); TLC Ry 0.85 (silica

(()E o- S)4 (223pﬁe gl d619y16:10 P¥11de~4?§H§ é@ﬂ@@ggﬁ%@g) Méaééﬂl@%S%}_‘ég %&gyg] m3 n
5 (YMC ODS- ﬁe?ccﬁg ézéfo Hirg, 143(N M4 41 Fourdh 1, ATV 89} TFMW ciatzf)ct ion at 220
) MB(ES). e A b tE 890 e PR RO oL b BBk koS
20  3-oxo-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid. MS(ES) m/e 476 [M+H]™;
HPLC Kk’ 2.03 (YMC ODS AQ, 25% AN/W-TFA, UV detection at 220 nm); TLC Rf 0.90
(silica gel, 15:5:10:10 pyridine:acetic acid:butanol:water); Anal. (C26H20N504-3.5 HCl:
0.5 H20) caled: C, 51.01; H, SS1; N, 11.44. found: C, 50.96; H, 5.13; N, 11.72.
29(b) (R,S)-2,3,4,5-tctrahydm-8-[[[2—(l-mcthyl-1H—imidazol-S-yl)cthyllamino]carbonyl]-
25  3-oxo-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid. MS(ES) m/e 476 [M+H]™;
HPLCk’ 2.03 (YMC ODS AQ, 25% AN/W-TFA, UV detection at 220 nm); TLC Rf 0.90
(silica gel, 15:5:10:10 pyridine:acetic acid:butanol:water); Anal. (C26H20N504-5 HCI-
0.5 H2O) caicd: C, 46.83; H, 5.29; N, 10.50. found: C, 47.20; H, 5.70; N, 10.47.

30 | Example 30

Prcparation of (R,S)-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-8-[[[2-(2-
pyrazinyl)ethyl}aminojcarbonyl}-1H-1,4-benzodiazepine-2-acetic acid

35 a)methyl (R,S)—2,3,4,5-tetrahydro—3-0x0-4-(2-pheny1ethyl)—8-[[[2-(2-
pyrazinyl)ethylJaminojcarbonyl}-1H-1,4-benzodiazepine-2-acetate



2.66 (2H, t), 2.78 (1H, dd), .3.55 (2H .t), 3.65 (2H t), 4.00 (1H d), 4.35

(2H t), 5.00 (1H, m), 5.38:(1H .d), 6.00 (I'H bs), 6.87 (1H d), 7.00
(IH s), 7.07 (1H, d,), 7:13:7:28 (5H m, 7.63 (1H s), 7.73 (1H s),
8.45 (1H, t), 9.09 (1H, s). 10 Anal. -{ C25H27N504. 1. 5( C2HF302) H20) cal cd:

C 51.69; H 4.73; N 10. 79 fOUnd @8 5L, 46, H, 4,66, N.10.70,

(R,,S) 2, 34 5 tetrahydro 8 [[[3 (1H—|mdazol 1- yI)propyI]am no]carbonyl] 3-.

oxo- 4- ( 2- phenyl et '%%g Jh%}ogédﬁ}@? E%ﬁ%g&ﬁ@ﬁv&c%%ﬁbﬁmg%c ddﬁl;ﬁuﬂfoﬁ 6 nin

YMC ODS-AQ 50 t t 220 15
ﬁm) VB ES? m%@nZOMNSMWQa uWHEg %&Hy\{'ﬁ!&e ec%" X‘ﬁ““k?t)
2.51 (1H, dd) ave tHeQite4bmpbind. MSGE/S)(rﬂJH[NHM]+4382mW(MQW75§ (4H, . bt).,

4.00 44, .t 0

00 e (MEabhsstoEbihoias okl it B 8ot S @)1 95 it
8.37 (1H; st) 396330((irH6Hs) :3.19 (1, 2B)2.90 2, 1EN2BA2ABDIM14HE G261l Y Hyal cd
C, 52.48; H, 4.59; N, 10.37. found: C 52.61; H 4.98; N, 10. 38.
Exanmpl e 22-23 25 a) Using the procedure of Exanple 53(a) and 38(f),

except subst i B)URiS)eR,3,45-teraipuinedoxof4-(2-phengletiid) §t[[[8n(2?( a) and (b) for

4- th L t
Subet Pﬁffngy%)f?%ﬁ‘iéﬂ*ﬂ%ﬁﬁmgﬁi&%‘%’w 9?*8%?%“#%%3?;?%‘%‘“ 2y
methyl (R S)-2,3, 4Usngéxem wre-0f (D-expeRtsRRtA ?‘HPZ’ qof 30

p' perazl r%l )GEM 1@%@%9%% imddfl‘E B(ﬁozg@beaneaﬂaemapmdmse&mhc RT
S P ection et (MMNSERE AR NRE Wo%{‘ 307 0%.3¥ EESH)Ve 88 (@,

- (R 9-2,3, |4) 511%)%@’111166@%})36 63(125141}12, i&}b@lﬁiﬁ)ﬁl()ébﬁn[ﬂgﬁl‘l(ﬂé 81 (r;, 3H), 3.18 5 :
| perazin e , enzodi azepi ne-2-acetate 35~
B) IOUsi ng %/he {5 %Lﬁgyé?wﬁgm‘%gf@@ xcept substituti ng t he conpounds-

of Exanpl e 22(a) and23(a) for the conpound of Exanple 1(i) gave:

- 75- 22(b) (1) :
(R'S)-2, 3%, 5-tet rahydr o- 3- oxo- 4- ( 2- oheRARIS2E ) - 5. [[[2-(1-
pi per azi nyl ) et hyl ] am no] car bonyl ] -I H 1, 4- benzodi azepi ne 2-acetic acid. HPLC -
RT .

20 a) benzyl (R,S)-7-[[[4-[N-(t-butoxycarbonyl)amino-methyl]phenyl]carbonylJamino]-
2,3,4,5-tetrahydro-1-methyl-3-oxo-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-
acetate .

Using the procedure of 30(a), except substituting the compound of
Preparation 23(g) for the compound of Preparation 24(e) and substituting 4-[(t-

25  butoxycarbonyl)(aminomethyl)]benzoic acid for the compound of Preparation 10(b)
and substituting CH2Cl; for DMF, yxcldcd the title compound (100 mg, 38%). 1
NMR (400 MHz, CDCl3) & 1.45 (9H s), 2.54 (3H, s), 2.61 (1H, dd), 2.74 (2H, 1),
3.04 (1H, dd), 3.50 (1H, dt), 3.72 (1H, d), 3.88 (1H, dv), 4.28 (2H, d), 4.66 (1H,
m), 4.99 (1H, d), 5.08 (2H, ABq), 5.40 (1H, v), 6.72 (1H, d), 7.00 (2H, d), 7.05-

30 7.19 (3H, 2t), 7.20-7.48 (5H, m), 7.80 (1H, d), 8.70 (14, s).

b) (R,S)-74[[[(4-aminomcthyl)phcnyl]cﬁ;bonyl]amino]-2,3,4,5-tcu'ahydro-.1-meﬂ1yl-
3-oxo0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid '
A solution of the compound of Example 31(a) (100 mg, 0.2 mmol) in
35 CH2Clp (15 mL) was treated with 4M hydrogen chloride in dioxane (0.5 mL, 2.0
mmol) and stirred ai RT for 4.5 h. The mixture was concentrated and the residue was
suspended in a mixture of ethyl acetate (15 mL), 3N hydrochloric acid (2 mL) and 4M
hydrogen chloride in dioxane (1 mL). The suspension was added to an argon purged



7.4 mm (YMC ODS-AQ, 50 x 250 nm 80 nl/mn, 22% AN WTFA, UV detection
at 220 nm); MS(ES) mfe 480.2 [ MtH] +; 1NWVR (400 MHz, DVBO-d) [err] 2.48-2.60
5 (1H dd), 2.70 (2H t), .2.82 (1H, - dd); 3. 20 (2H, bs), 3.89 (8H, bs),

3.58 (4H, m, 4;05 (1H, d)j, 5.00°(1H 1)75.40 (1H, d), 6.97 (1H, d)
7.11 (2H, m), 7.18 (3H, ¥ )7, 267 1HI9H) 8. 50-( 1H,  bs) . -Anal.

; (C26HB3NBO4 2 5¢C2HF3CR) 2( HR0) )+ - caled: C 46.39; “H 4. 967 N8 73
found: C 46.35. F. 4.88. N. 8 90. T 23(h)

(R S)- 2, 3, 4, Barr boitigiepaining mlledmm(lmimmqaleo mg))aﬂéhy@rpgsr(al&d (30 psi) for 24

piperazi Y1) ! R R TURIAN s bbbk o i G A et s £3AGE" | ©
AN/ W TFA, uwowdcf(égfflfeé?%)r HELGRT &Qymnl(il.lé{\ﬁé Dﬁé G0 x250me] 80 1NVR (400
?/I;a 3\/80 d) mll @i, 27.5% AR/R2TEAHIVdlec 8 % fife 4875 Mdis +§09(21H
d), 6. 49 1HﬂN§§I§?‘%‘S@MM§9 dﬁ?%c??’a%fé(dﬂ(lr fﬁﬂh’} %5(15& %é
fAnal d( %7H2§W)24“3 (@EII,—IEBGZGS ma anl, SA3 AB,3D; 6.94 (1HHd),47.057.2b. (48, 68.

oun
Exanpl es 24- 5@37 4§3é § Hﬁfibcge%i%‘%{ JP % e 1(h) dnd the
procedure of (QZKFB’:)QN&@(&@( #i(HgObhealcd: C, oy dlir5a6; N, 82lepar ati on 8

and 9 for thfbuﬁﬁ”ﬁoﬂﬁ'@soﬁ ?ﬁnﬂl ?8' (i) and deleting pyri di ne, gave:
24(a) net hyl

(R'S)-8- [‘{[6 am nohexyl ] am no] carbonyl ] - 2, 3, 4, 5-t et rahydr o- 3- ox04- (2- 25

phenyl et hyl)-1H1, 4- benzodi azepi ne- 2 t$. TLC Rf 0.35 (Kieselgel 60
F254, 15: 3: 2 2- but anol : f or m c aci g vvai % er); MS(ES) nie 467. " 25(a)
met hyl (R, S)-8-[[[6-am nobutyl ] am no] car bonyl :

]'2:3,4,5'te D"iix! PR4HP-24-piedn it jathylFimin®icafibs lﬁﬂ."‘%ﬁ#etat
e. MS(ES) _ €o4; 30 y : ng e roeure of Exanple 1)

except substTTHT 4 2 "21 ot e-ReRzglazeng c-ace 2(a) and 25(a) for the
conpound!d(i) and subst ituting i th| um hydr oxi de for. sodi um hydr oxi de,

(RS- 8- [L[ 6 mthy)  SYS12-(puisyhethyimeshylagingl carbondl 32,4 S ebvdrors.
phenyl et hy| ) 0%0-A-(2 -p Mb)d) 3 elp‘i mzzd@mmeﬂ-acmtc NS(ES) m e 467. Anal .
(5 gzng"fh”O‘l 1' 4 @H@%ﬁ?’%—o@ﬁuﬂbf ExampR 2Ray, tkcept éﬁsu&hngﬁc&% <
Y pyri’d?rl &anaxmnc for histamine and deleting the diisopropylethylamine, gave the title
20  compound. HPLCRT 16.6 min (YMC ODS-AQ, 6 x 250 mm, 1.5 mL/min, gradient,
Ac:acetonitrile B:water-0.1% trifluoracetic acid, 10- 80% A during 20 min, UV
detection at 220 nm; MS(ES) m/e 487 [M+H]+

b) (R,S)—8-[[[2—(4~pyridyl)ethyl]mcthylamino]carbonyl]-2,3,4,5-tctrahydro-3-oxo-4—
25  (2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic Acid
Using the procedure of Example 1(j), except substituting the compound of
Example 32(a) for the compound of Example 1(i), gave the title compound. 1H
NMR(DMSO dg/TFA, 360 MHz) § 8.8 (br, 2H), 8.0 (br, 1H), 7.7 (br, 1H), 7.15 (m,
5H), 6.0 (br, 1H), 6.3 (br, 2H), 5.35 (d, 1H), 5.0 (m, 1H), 3.95 (d, 1H), 3.75 (br, 2H)
30 3.6 (m, 3H), 3.15 (br, 2H), 2.9 (br, 3H), 2.75 (m, 1H), 2.65 (m, 2H); MS(ES) m/e 487
[M+H]+

35 X -phenylethyl)-1H-1,4-benzodiazepine-2-acetic aci

a) methyl (R.S)-8-[[[4-(Dimethylamino)butyl}amino]carbonyl}-2,3,4,5-tetrahydro-3-oxo-
4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetate



7 Exanpl-e- 26 - Prepar ationof:

- 76- 25(b)

(R S)-8-[[[ 6-am nobutyl ] am noI carbonyl] 2,3, 4,5-1étrahydro- 3- oxo- 4- ( 2=
phenyl ethyl)-1H1, 4-benzodi azepi ne:2-acetic acid. MS(ES) me 439.2. Anal.
(C24H30NAO4. 1.5 H20. 0. 1 Ha) cal cd, _C 61 3 H 7.02; N, 11.62; d, 1.10.
found: 5 C, 61.44; H 7.TL:N. 1804 ot et e e e

RS 2345tt hydr o- 3- 4-(2 et h 3.(4- 10
[(ayr a)zol yl)pr opyle] b%“%d{’gﬂpﬁgﬂ)i‘?ﬂ?m?% V e H%Pzﬂ’gﬁg[h &% acetic acid
a) methyl (Rdshedh ﬁnﬂn@bwﬁmhywm-ammymmgnmmmmapdax:gem Sibgtituting

AR i i CEL IR by BEEAE ASER e B0 ot

15 nl) was 48kpvieH]w H&M&MMHEBS -725(2(xm11111); 6.98 P{%t(n( 5@3 1@ 1

mol ) and t r n treat ed
O30 1um, T8 Shok Rt 1 5 88 L 66 18 3%‘8”0“5“““4?"

Am Chem S02.63-285 44 8H), 2.69 (kb33 2.482. 52 éu, 2d),R3% nﬂ“ﬂoﬁc%ﬁ

and the residue was purified by flash chr omat ography (SI lica gel, step
radient, chloroformto 95:5 chl orof orm net hanol ) to, 20 d,the t tIe
gorrpound( 1 gb) Gu8)-8- [EYS-@SHFWVHW)KWHNEHOW‘{"ZQ@ W)teiféwﬁf&% 53'4 2-

2H), 7.29- 7#&:@!&11;5 -174»B§nz3dﬁ& &idhca&d30 (dd, 2H J=7.5 Hz),

4.98-4.95 3 73 S, H J=7.5
Hz), 3. onEdd 2HUs he proeyd bg)esx “%%‘“‘3‘@%‘5‘: ?‘gmﬁ of -
Hz), 1. 88 (p, ERanlb%’B(@)for the EEmpdm)td of Example 1(1), gave the title compound. MS(ES) m/c

(RS)-2,34,5 ;ﬁ]t,{ uﬁﬁ W%PQZMﬁSPgh 6ﬁ),[d483d(4H),684 (& 1),

pyrazolyl)propy am-nd] car - benzodi azepi ne- 2- acetic _acid

Usi ng t he pr63ddids dH)f5 EQa(mleH)JQ §7-3:xow3H)s alﬂgt(ﬂt L?tH)mQ KHEdc B G622 $P

Exanpl e 26( a},.f e the title corrpound
M5(ES) 476 _km’ gf‘km?f"?&wm?@%@mé err(fn 74}96 (s, 2H, 7.21-7.13 (m
5H), 7.0856.96 (m 3H), 30 b5.47 (d, 1H, J=16 Hz), 5.10 (m 1H), 3.70(d,
1H, J=16 Hz), 3.80-3.71 (m 1H), 370-%_@_0%60(m 1H), 3.32 (t, 2H,
J=1.6 Hz), 2.95 (dd, 2H, J=8 Hz), 2.75 (m , 2.66 (t, 2H, J=8 Hz),
1.89 (p, 2H, 38Hz) o B _

a) methyl (R,S)-2,3,4,5-tetrahydro-3-0x0-4-(2-phenylethyl)-8-{[[2-(4-
pipcridinyl)cthyl]amino]carbonyl]—1H-1,4-bcnzodiazepinc-2—acctatc
A solution of the compound of Example 9(a) (0.45 g, 1 mmol) and 0.6N
hydrochloric acid (3.1 mL) in methanol was treated with platinum oxide (90 mg) and
25  hydrogenated (45 psi) for 5 h. The mixture was degassed and platinum oxide (74 mg) was
added and the mixture was hydrogenated (45 psi) for 16 h, filtered and concentrated to
yield the title compound. MS(ES) m/e 479.2 [M+H]t.

b) (R,S)-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-8-[[[2-(4-

30 piperidinyl)ethyljamino]carbonyl]-1H-1 4—benzod1azepmc—2—acet1c acid
_bis(triflucroacetate) :

Using the procedure of Example 1(j), except substituting the compound of

Example 34(a) for the compound 1(i), gave the title compound. HPLC RT 16.1 min (YMC
.ODS-AQ, 6 x 250 mm, 1.5 mL/min, gradient, A:acetonitrile B:water-0.1% trifluoracetic

35  acid, 10-80% A during 20 min, UV detection at 220 nm); 1H NMR(DMSO dg/TFA, 360
MHz) & 8.5 (br, 1H), 8.3 (m, 2H), 7.3 (m, 2H), 7.15 (m, 2H), 7.05 (m, 2H), 6.9 (4,
1H), 5.39 (d, 1H), 5.0 (m, 1H), 4.0 (d, 1H), 3.55 (m, 2H), 3.25 (d, 3H), 2.55-2.8 (m,
3H), 1.2-1.8 (m, 9H); MS(ES) m/e 479 [M+H]*.



Exanpl es 27-29 35 a) Using the procedure of Exanple 26(a), except
substi tuting histamine, 2-(1-nethyl-IH "~ imdazol-4-yl)et hananmi ne and
2-(1-nethyl -1 Hinm dazol - 5-yl') et hanani ne for 2(4-

pyr azol yl ) et hanam ne di hydrochl ori-de ‘and.*substi‘t uting

1- (3-di net hyl ami nopropyl ) -3 .= "‘.‘et hyI carmodl im-de- hydrochl or| de for

-1, 3=di cycl-ohexyl carbodii.nm dé '-gjave' e “27(a) et kvl s
(R.S):-2,3,4,5-tetrahydro-8-[[[2- (I H-| mi dazol - 4- yI ) et hyl]am no] carbonyl'_]'lB-
5 o0x0-4-(2-phenylethyl)-IH 1, 4-benzodi azepi ne- 2- acet ate 28(a) net hyl

(R S-2,3,4,5-tetrahydro-8-[[[2-(1- mt%ﬁndazol-& S '

yl ) et hyl ] am no] car bonyl ] - 3- oxo- 4- ( 2- ph )-1 H 1, 4- benzodi azepi ne- 2- ac

. etate 29(a) nethyl L L .
(R S) 2 3 4 %—&E&rﬁiﬂ(ﬁrﬂ'§3h[i%& l_lv 3o 4- y-phenyiet v }-8-1[2-(4-

yl) et hyl]am no [bonyl [ -3-0x0-4-(2-P en%/ et - _ ,-enzodi azepi ne- 2-ac
etate 10 3 "“‘ -3‘7 hylimethylaminolearbe SQUAIAZEDINCHLRACEHE 3@l bst i t ut i ng
t he conpounds of Exanpl es 27-29(a) for the corrpound of Exanpl e l(i),

e 234 saa SRR RS- 33 e phirp Ahererb 2 B B Kol car bony ] - 3- ox
26421 215M+ 2 HPL M)bmm]mbﬂ.‘y dlm % hﬁ-ﬁﬁct‘k&e M ES% e t
250 oy | ?“Lc R b Aol noq#fﬂ&&nm@eﬁz@% T g L irmellanfid g8 ' "
aci d: but afol hvénoehlpncmdl(%(n@amzmal (B0 2EL)@:@)treated withqidtinim 6Xid6G B88) H,

?ng) l;l 312 ﬁ'Kt e?rag&gmg-(g gi@i ﬁhghp 'lﬁlz Wa%ﬁlzafd? yﬂ%g rﬁ)a]tr] am n5] carb

onyl]- =20 )/ 193 I‘Hd "benzodi azepi ne- 2- acedc aci d.
VB( ES) #e 476 [IVH-|]+ HPLC k' 2.03 (YMC ODS AQ 25% AN W TFA, W/

det ect t | 15:5:10: 10 .
psr ?gl h?agepsgﬁa&%3t§rﬁ_ Efﬁ‘glyq%&%e’?’ﬁwﬁ%gf‘g‘;y@!@g dﬂ%&‘s 5 HCl 0.5
TiO)7 2cal asi: ﬁlpcﬁﬂixr@memyl]mﬁmﬂhmu%]cakﬂoﬂ 1HQWrkknzédiaRePin@D-acktic Aci3; N

(R S)-2, 3, 4, éﬁﬁ UORRAREBIES- [ [[ 2- (I - met hyl - 1H i ni dazol - 5-yl ) et hyl ] ani no] carb
onyl |- 25 3- oxo-Usigthpipeovpdiere b Exaniple 1% ekeopr subisdmeng te-cdmpoetd of aci d.

MS(ES) nfe- 4@3.{:1%%5&) for the compound 1(i), . gave the. ntlc compound (130 mg, 92%) HPLC RT |
16.6 mini (YMC ODS-AQ, 6 x 250 mm, 1.5 mL/min, gradient, A:acetonitrile B:water-
20 0.1% TFA, 10-80% A during 20 min, UV detections at 220 nm); 1y NMR(DMSO
dg/TFA, 360 MHz) 6 8.5 (br, 1H), 8.1 (br, 1H), 7.2 (m, 5H), 70 (d, 1H), 6.5 (s, 1H),
6.45 (d, 1H), 5.4 (d, 1H), 4,95 (m, 1H), 3.95 (d, 1H), 3.6 (br, 2H), 3.44 (br, 1H),
3.09-3.25 (br, 4H), 2 69-2.85 (m, 6H), 1.85 (br, 1H), 1.1-1.86 (m, 8H); MS(ES) m/e

493 [M+H]+,
25
' Example 36
jon (R.S)-2.3.4,5-tetrah x0-4-[2-(cyclohex hyl1-8-[[[2-(4-
30

a) methyl (R,S)-2,3,4,5-tetrahydro-3-oxo0-4-[2-(cyclohexyl)-ethyl]-8-[[[2-(4-
‘pyridyDethyljmethylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetate
A solution of thc compound of Example 32(a) (0.6 g, 1.2 mmol) and 0.6N

hydrochioric acid (4.0 mL) in methanol (50 mL) was treated with platinum oxide (120 mg)
35  and hydrogenated (45 psi) and the mixture was filtered and concentrated to give the title

compound. HPLC RT 22 min (YMC ODS-AQ, 6 x 250 mm, 1.5 mL/min, gradient,

A:acetonitrile B:water-0.1% TFA, 10-80% A during 20 min, UV detections at 220 nm;

MS(ES) m/e 512 [M+H]. :



HPLC k' 2.03 (YMC ODS AQ 25% AN W TFA, WV detection at 220 nn); TLC Rf

0.90°

(silica gel, 15:5:10:10 pyri-di nexaceti¢ acid: butanol:water);

Anal . (C26H29NSO4.5 HA - ... 0.5.H20 cal Cd' C, 46.83; H 5.29; N

10.50, found: C, 47.20; H,: 570 "N 10: 47

30 Preparation of

(R S)-2,3,4,5 tetrahydro- 3-.0%0- 4- (2 pheny?ethyl) 8-[[[2:-(2- e
pyrazi nyI )et hyl ] am no] car bonyl’'] -1 H 1, 4- benzodi azepi ne: 2-"ateti ¢ aci o 35 '

a)_net hyl

pyrazi nyl ) et
Usi ng the pr

(R S)-2,3, 4,5 tetrahydro- 3- oxo- 4- ( 2- phenyl et hyl ) - 8- [[[2 (2- |

hy[éam no] car bonyl ] - 1H 1, 4- benzodi azepi ne: 2- acet a
bk Segmhydo-3exa- [2e(erelphexylpthy it &l {26t he corrpound of

Preparation ﬂﬁédameﬁ@nniaufy!ﬁﬂh@@m@aﬁylpmgtzl_béﬂzbaﬁzsﬁdespaéeqexéxat hyl ami ne for

“tri et hyl am ne-

he title corrpound ‘M5(ES) nle [M-H] + 488; - 1H NMR -

(250 M) [episfuift wifluoroacgta -8.55 (m 3H), 7.10-7.28 (m 5H), 6.81-6.99 (m

3H), 5465(d

(dd, 1H),

(R S)-2, 3, 4,

1H) Usingt4e fricvedtd) of ExamploHj)3eR8pY substhitfing the é8mpdund@if)) , 2. 90

> B3 o s gyl 05 s ) HPLC T

py.razi nyl ) et b9Bani(¥dICOOSeAQ, x 260mm, L3 nd dimdrd igeaciégnt, n@sac&t(anmﬂa B:weatérel

LR
7.10-7.3 ,
%.Hél ?dg,%o E1nr64 ;:(gmﬁig), g{;(ggism%ﬁ;?fhﬁzf IHWZ 365 fb} méia%?z 31
| - Example 37
15 aration of methyl (R.S)-8-[[2-[4-[1-(methyl)pyridinium]-
hyllmethylamino]carbonyl}-4-[2-phenylethyl)-2,3.4,5-tetrahydro-3-0x0-4-(2-

20

25

30

35

phenylethyl)-1H-1.4-benzodiazepine-2-acetate Iodide

The COmpound of Example 32(a) (0.11 g, 2.2 mmol) dissolved in acetonitrile (10
mL) was treated with iodomethane (0.2 mL, 3.2 mmol) and heated to reflux for 24 h,
concentrated in vacuo (toluene azeotrope) and triturated with ether to yield the title
compound as a yellow solid. 1H NMR(DMSO dﬁ/TFA, 250 MHz) 6 8.8 (br, 2H), 8.05
(br, 1H), 7.15 (m, 6H), 6.99 (br, 1H), 6.4 (br, ZH), 5.35 (d, 1H), 5.05 (m, 1H), 4.25
(s, 3H), 3.95 (d, 1H), 3.75 (br, 3H), 3.55 (s, 3H), 2.6-3.15 (m, 11H); MS(ES) m/e 641
[M-H], 515.2 [M+H]*.

Example 38-39

R.S)-2.3.4.5-tetrah -0x0-4-(2-phenylethyl)-8-[[[2-(1-methyl-4-
piperidinylethylimethylaminolcarbonyl]-1H-1.4-benzodiazepine-2-acetic acid

a) A solution of the compound of Example 37 (0.3 g, 0.47 mmol) in methanol (35 mL)
was treated with platinum oxide (27 mg) and hydrogenated for 8 h, filtered and
concentrated to yield a mixture of the following compounds: |

38(a) methyl (R,S)-2,3,4,5-tetrahydro-3—oxo-4—[2—(cyclohcxyl)ethyl]—8-[[[2-(1-mcthy1-4—
piperidinyl)ethyl}-methylamino]carbonyl}- 1H-1,4-benzodiazepine-2-acetate



Preparation of (R S)-7-[[[-4-(am nonethyl)phenyl]carbonyl]-am no]-2,3,4,5-
tetrahydro-| -nethyl-3- oxo 4 (2 pheny _,et hyI) | H 1. 4-bénzodi azepi ne- 2- acetlc
Acid 20 a) benzyl
(RS)-7-[[[4-[N(t- butoxycarbonyl)am
2,3,4,5-tetrahydro-1- rrethy1 3%.0X0-4- (¢
acetate " Using the" ‘procedure of 30(a); except -

subst i tutingsohs 28,4 5-tctrahyﬁbe%kém&fpkﬁﬁﬁlgﬂlyf)cﬁ-[[[m@l'ﬂl@mpmmd of
= eparation 24 e) a

but oxycar bonWPF{‘Q’rW X I’]EUt j éﬁpr@o&l &IH?f)‘?' bpp@dm%%acgqnc Pr epar at i on

10(b) and substltutl ng CH2Cl 2 for DVF, yielded the title corrpound

4y, 2 (1/%) Hahe e ppeebli bf i EXihpic T ehiibion @’égyf“icf?"ds ?43(%'

(1H, d), 3. 8Examplesddy75(a) fashg Qinpangd oflEggnple Hi(i), and purifying the psultanm

?3& 8 (2 t2 ;4 AB% H}EL %?)Ag,%{) 62% o ag@ mSle?n%Q g?W»ﬁA Q?v dégcm?n 419

(R S)- 7-[ [ [ ( 228 mmdaieidedy | ) phenyl ] car bonyl ] ani no] - 2, 3, 4, 5- tetrahydro 1- met hy
3-0x0-4-(2-phenyl ethyl)-1H 1, 4-benzodi azep| ne-2-aceti c aci d

évé‘c’:' R Ok LR eI eSS D

2.0 10 Mplperiding])sthiljmetyRinidS]carbonyl}- - ,4-Bdngodibaepine 2-avetic Gcidtcléht r at ed

3N hydr ochi of ERIBMSQ defti RGN 86.12 @bﬁ%iﬁ"@h Pl b RGSE (1

m). The susf#hs5dndyaH)amf¢n, 1H),H8R(doH)p2%aS (br, 6H), 2.25-2.85 (m, 10H), 19

Parr bottle ty g N | and hydr ogenat ed (50_ o
psi) for 24 f@lﬁ)}%?ﬁl% @?q?@n&g?@%eregl@gdﬁg%ncentrat ed tovyi eld the
title corrpouﬁ&(lasiRaS)vQﬁ.ﬂé'Iﬂmhyd{;bMﬂ-“( erhpgylegmii [f(orthyd-49 min (YMC

_'ij'-_.mgt_;hyl ] phenyl ] car bonyl ] am no) -

CDS-AQ §9 X B9merhylaffindlé ﬁ%ﬁ& 20difreptid-LIgleBE bdi@rlipt 220
850 g b caspalh) o féf A
(I 8, 184, wg  58.@41HE 1.0 dﬁ, 1), @957 @01 %fass (m, ), 3.4 5}821:1)@22(3H |
(b)) cal oo bl 2a285.¢ 3?‘)5 5218, 3.1 506’“ 149 3"%215 yme
507 [M+H]t. ‘
20
25

a) methyl[S-(R,S)]-8-[[[4-[N-[N-(t-butoxycarbonyl)-

alanylJaminomethyl]phenyljamino]carbonyl}-2,3,4,5-tetrahydro-3-oxo0-4-(2-phenylethyl)-
1H-1,4-benzodiazepine-2-acetate .
Using the procedure of Example 17, except substituting the compound of
30  Preparation 11(b) for 4-(aminomethyl)pyridine, gave the title compound (427 mg, 65%):
TLCRf 0.52 (ethyl acetate); HPLC RT 84.0 min (Ultrasphere ODS 4.6 mm x 15 cm,
30% AN/W-TFA, 1.5 mL/min, UV detection at 240 nm); 1H NMR (CDCI3) 8 1.34 (d,
J=7.16 Hz, 3H), 1.39 (s, 9H), 2.61 (m, 1H), 2.75 (fx;, 2H), 2.92. (m, 1H), 3.62-3.72"
(m, 3H), 3.70 (s, 3H), 4.18 '(m, 1H), 4.34 (m, 2H), 4.96 (dd, J=6.6, 6.6 Hz, 1H), 5.12
35 (brs, 1H), 5.27 (d, J=16.6 Hz, 1H), 6.71 (br s, 1H), 6.84 (4, J=8.3 Hz, 1H), 7.04-7.23
(m, 9H), 7.51 (d, J=7.9 Hz, 2H), 8.13 (br s, 1H).

phenylethyl) -1k 1; 4- benzogdi azepiires2::,



found: C 54.95; H 5.11; N, .7.8.1. 10

Exanpl e. 32 Preparation of
(RS)-8-[[[2-(4-pyridydl)thyll nmet hyI am nol carbonyl] 2.3.4.5- tetrahydro-
3 0x0- 4- ( 2- phenyl et hyl ) - 1H—1 4 ben‘ od| azeggl ne- 2 acetlc acid 15 a)
met hyl .

- (R:8).-8-F{[2-(4- pyrldyl)ethyl]rretﬁyl am no] carbonyl] 2 3 4 5 tetrahydro 3

4-(2-ph di 2- t at Usi th
S?’Scedﬁrepo?b%é@%h)%ﬁﬁwléﬁ ARTERERME: 2% ey -2 (4. e
pyridyl) et hMﬂMﬁmatMlelMIMchrUM)é}Z Bd. 5-tetrabiydre-Spovopd(Zspheplytethiylle

gave the t'flll}?lgpben%&ﬁ)%gﬁg-} nﬁ?mliﬁl' 16.6 mn (YMC ODS-AQ 6 x 250 mm 1.5

mL/ m n, gradient aceéto B.water-0.1%trifluoracetic acid, )
10 80% A duri ng 2Usmgdxcpwedurcofamnlpulﬁheat:cmubsmﬁnnmeeyfnmled 087 [ MrH| +.

Example 40 a for e compound of Examplc 1(1) gave the title compound (360 mg

R S) - 8- 2- 4 I t hyl I -
2 % ! BT ot #% é“@ﬂ%&%&‘ ol L8 oo ARPRHEL ;30
'Esxiatpngal tehgz(prml:?ﬂirur H\bdct&xiaﬁa{ M0rh); ,lbehlﬂb(CEg@Dt) |8t1u$2t @gJ£he }hoglélmwfnntxf "
NVR( DNEO 6/ FBR 2 S5cens oy L f Fio U (e (my gk 85 Xie 18 g, 16774 TS
7.15 (m (m,51H]), 3676Qnd, 1H), 3.60 (d,61-7((Hz, 1), 4.0 @b, 1H), 4133) (m,51H), A2 (b)) |
> o Eﬁ]’m}tgmg 51D éd%r 2{?? ?/%?‘E ?1),”; 48Yq 3. 83}11%Nm§?r7 027h3 @, SE)0H283H)
Exanpl e 33 (d,J= 839133;?&*)a?6hdd, J=8.3 Hz, 2H).

(R S-8-[[[4-(Di rrethyl am no~but yl ] am no] - carbonyl] 2.3. 4. 5 tetrahyydro 3- 35
0X0- 4- ( 2- phenyl et h - H 1. 4-benzodi azepi ne-2-aceti ¢ aci t hyl

( R S)-8-[[[ QTSR E%l’r&af[{"n BY-falanyl)pminames h?@ﬁwl]-ﬁ@l@laaIBOW&Z é#y?j%ﬁhy Q- .
4- (2- pheny! ed_Byb4-(2iphényletiINI B £ BBIYOARzehiA- 2laddtR: acid hydrochloride

15 Using the procedure of Example 31(b), cxécpt'substituﬁng the compound of
Example 40(b) for the compound of Example 31(a) gave the title compound (160 mg,
51%) as a pale yellow powder: HPLC RT 3.1 min (Ultrasphere ODS 4.6 mm x 15 cm,
30% AN/W-TFA, 1.5 mL/min, UV detection at 240 nm) lH NMR (CD3OD) 8 1 52 (d
J=1.1 Hz, 3H), 2.67 (dd, J=5.1, 16.7 Hz, 1H), 2.77 (m, 2H), 2.96 (dd, J=8.9, 16.7 Hz,

20 1H), 3.59-3.77 (m, 2H), 3.84-3.98 (m, 2H), 4.40 (s, 2H), 5.11 (dd, J=5.1, 8.9 Hz,
1H), 5.45 (d, J=16.7 Hz, 1H), 7.02-7.22 (m, 8H), 7.29 (d, J=8.5 Hz, 2H), 7.64 (d,
J=8.5 Hz, 2H); MS(ES) m/e 544.2 (M+H)*. Anal. calcd (C30H33N505-HCI-3H20): C,
56.82; H, 6.36; N, 11.04. found: C, 56.89; H, 6.11; N, 10.90.

25

xQ-4-(2-phenyl -3H-1.4-benzodiazepin

30 Using the procedure of Preparation 26(e), except substituting TFA for
hydrochloric acid, yielded a mixture of 8-[[4-(aminoiminomethyl)benzoyl]-amino}-
2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)- 1H-1,4-benzodiazepine-2-acetic acid
and the title compound (80 mg) which were scparatcci by HPLCRT 24.8 min
(YMC ODS AQ, 50'x 250 mm, 85 mL/min, 30% AN/W-TFA, UV detection at 220

35 nm); 1H NMR (400 MHz, MeOD4) & 8.1(d, 2H), 7:9(d, 2H), 7.75(s,
1H),7.60(d, 1H), 7.35(d, 1H), 7.22-7.12(m, 5H), 4.20(m, 2H), 3.70(m, 2H),
2.85(m, 2H), 2.42(s, 3H); MS(ES) m/e 440 [M-+H]*.



Usi ng the procedure of Exanple.32(a), except substituting 4-
(di met hyl am no) but anam ne for N-nethyl -2-(4-pyridyl)ethanam ne and except
substituting di met hyl am- nopyrl di-ne :f or--1--hydr oxybenzotri azol e, gave
the title conpound. MS(ES). pie: <481 {M;fﬂ.+ 1H NMR (250 MHz) '
[err]7.44-7.50 (m 1H), 6.98=7" 2’8 (m TH) - 6, 81 (d, 5. LH, 5.27 .(d, 1H), - .-
5.00 (m 1H), 3.56-3.80 (m 6H), 3.44 (q, 2H) ~3.00 (dd 1-H), S
2.63-2.85 (m 3H), 2.69 (dd, 1H), 2.4Beampk42Z m 2H), 2.32 (s, 6H),
1.66-1.77 (m 4H). b)
(R S)-8-[[{4- D|rrethyl am no butyl]am no]carbonyl] 2 3 4, 5- tetrahydro 3- oxo-
4-(2- g plof (B.5)-8-[114 ifami sillanethylamingloz Using
" the procedure @f Fxr""'" 5 B RRY ) {eTTa " i
Exanpl e 32§a) For-1he
M5(ES) m

0 pre i corrpound
467 [|VH—|]+ 1H NWR (400 VHz) [err] 7.00-7.31 (rn 6H), 6.98

(d, 1H, 6. 84a1eLbu R S)-3:[2-(E-rAdhg- 14k 2-rofi)-EAlnol N8 57-3. 81 (m 3H),
gH)A' 2 (19’652H) éwg ]%@(Z-pgcnygcmy‘l)-ammomcth'm)cnm (a, ZH)’ 2.34 (s,

Exanpl e 34 FIhepampbumlrbf Preparation 24(b) (850 mg, 2 mmol),

R S)-2.3.4. 5 %@?@y
. é. peal di nyl ) et hy no’flcar’-‘go@mﬁng - %%Aéﬂ égt:é%ﬁlngop%é%{gté a 60(90 d 20
a) nethyl 1R 8 2£mm915.méaucaﬂa;ydcamaummmmymwemhgme Glz[rpgnwm-

di nyl

prpert 1) ellydiatVBci A whehich  SDAEAYAPRY O 29RE i
 hydrochlori c %@p@oncgntrated and the Fﬁétdﬁamﬁ dmqudrxe&ﬂygawmham washedm oxi de (90
ng) and=25 hy, u@ﬂ@ﬂ@tm difie ﬁy'idrbchﬂ&{c aeid) svTiaﬂmﬂl bicef@nite andl6&AS YRed and

pl ati nu# oxi d m xtyure was h drogenat ed (45

psi) for: 16 h? W%@%ﬁﬁb%%%%? 335“1“"' wasissplyed inethylacgate o pound.
MB(ES) il @5 47 andclirbihkiogra ghcd (silica gél) 4% ethyl acetate:hexane) to give the title

RS) -2, 3, 4, 5- tet e 4- 30
E)I p)erl di nyl ) eFAOP ?Qﬁf@@?%g@?&l g@%iﬂkﬁé%@?z&“ nef 2-acetic acid
bi s(trifluoroacetate) Usi ng the procedure of Exanple 1(j),

t bst t h d
SCePt SUbStL UYL ! Dindul RATIOHRDL2 3.5, o RIS Bl oo
mnm 1.5 ni/ i Rhenylethyl-AH: 1. 4berzodisrenind | e B:water-0. 1% trifluoracetic 35
aci . 10-89% A dUr g ficead okl o) %kc@;ﬁguﬁkﬁ?uunk'ﬁxl_%\l‘}ﬁm&) fo/ P

m

360
7.05 (m 2H), %L@P{f«fil a)gfor csmlpo‘@d@;fﬁwnplm; @veﬂ(qﬁ epampound (08, 1H)
3.55 (m 2H), ni, 38%)0MSTES) m2. B5-[RI-H]¢HAnal. (C19:dN203-8.5 HEO) cale® ), ; IVB( ES)

me 479 [MH %2 45 H, 6.35; N, 8.40. found: C, 68.24: H, 6.23: N, 7.92.

25 ¢©) (R,S)-8-[[[4-[N-(benzyloxycarbonyl)-aminoimino-
methyl]phenyljmethylamino]carbonyl]-2,3,4,5-tetrahydro-2 methyl-3-ox0-4-(2-
phenylethyl)-1H-1,4-benzodiazepine .

Using the procedure of Example 1(h), except substituting the compound of
Example 42(b) for the compound of Example 1(g), gave the title compound (120
30 mg, 39%): MS(ES) m/e 590 [M+H].

d) (R.,S)-S-[[[4-(aminoiminomcthyl)phcnyl]mc_thyl_amino]—carbonyl]-z,3,4,5-
tetrahydro-2-methyl-3-oxo-4-(2-phenylethyl)-1H,-1,4-benzodiazepine
dihydrochloride

35 Using the procedure of E¥-mple 2(f), except 'substituting'thc compound of
Example 42(c) for the compound of Example 2(e), gave the title compound (70
mg, 54%): MS (ES) m/e 456.2 [M+H]*; 1H NMR (400 MH;, MeOD4) § 9.2 (s,
1H), 8.7 (s, 1H), 7.65 (d, 2H), 7.36 (d, 2H), 7.2-7.06 (m, 5H), 6.77 (d, 1H),



Exanpl e 35 Preparation (R S)-2.3.4.5- tetrahydro

3- 0x0-4-(2-phenylethyl)-8-[[[2-(4- 5

plperldlny IethyIInethylan1no|carbony|] 1 -H%:+4-benzodi azepi ne- 2- acetlc
aci d a) nethyl PR

(R S):2,3, 4,5 tetrahydr o- 3-0%0- 4-(2- “ohenyt & hyl) -8, [L[2-(4 ...

pi peri di nyl ) et hyl ] met hyl ani n6] car bonyl ] -1 H- 1, 4- benzodi azepi ne- 2- acet ate E

AT ochi or i o Gily g PR B e Ly T e S’hn‘ﬁg 195,83 @, 27738 gtiGEurlno
oxi de (5 ng) (m, 2H) ana (Iﬁy%ﬁbg?eﬁ?aﬁ@-cﬂﬁk@ sy 3 )ﬁeﬁﬂﬂﬁlght The mxture was

_ H/LtH]ered and stmzemunglﬂz{)) caled: G|583B* H, 6.079Npe260. foed:ES) e 493
(R S)-2,3,4, é&%ﬁr%ﬁ%?oNsl%ﬁé 4- (2-phenyl ethyl)-8-[[[2- (4- 15
pi peri di Nyl )et hyl ] et hyl am no] car bonyl]-1H1, 4- benzodi azepi ne- 2-acetic Acid

Bi s(trifluoroacetate) n procedure of Exanple 1(j),
except substituting the conpound of Uw’iigianpl e 35(a)for the conmpound

I (i),gave the title conpound (130 ng, 92% . HPLC RT 16.6 mn (YMC
O "S- Sove e Rioroulh S S Ak Bl R Achoh hﬁ%@@g@%ﬁﬁ 1%
TFA, 10-80% A au ng zu T 17, CUT OIS 4t~ 220 1)

d6é/ TFA, 360 M -ISIrANYORO-4 PI)E i’ X aeefatc 70 (d, 1H),
6.5 (s, 9. 6.45(d 1H) 54(d 1H) 495(m 1H) 3.95 (d, 1H),
3.6 (br, 2 9-2.85 (m 6H),

185 (br, 1199 elio] R ai5-qabonmn 3 aniicrepvina-oxo-4-(2 bt 1
Exanpl e 36 bcnzodxaﬁpﬁﬁafa%éﬂa@n
E,.Rp:?r iyl ot byl R SRpRaatf of BERLGOR PRGELED §. 4 butptl e eRetiRay f ¢ aci o
solution prcpared by dissolving sodium metal (1.15 g) in absolute ethanol (75 mL). The -
15 reaction mixture was stirred 2 h, acidified with 1.0 M hydrogen chloride in ether,
concentrated and the residue was dissolved in ethanol and 5% sodium carbonate was added
| “until all matenal dissolved. The solution was then acidified with acetic acid and the
resulung prccxpltatc ﬁltcmd, dried and- recrystalhzzd from ethanol to give the title
compound (0.6 g., 42%): 1H NMR (400 MHz, DMSO-dg) 8 7.1-7.3 (m, 6H), 7.05 (s,
20 2H), 6.1 (d, 1H), 5.4 (d, 1H), 5.05 (m, 1H), 4.0-4.15 (m, 3H) 3.6 (t, 2H), 2.8 (dd
1H), 2.7 (m, 2H), 2.6 (dd; 1H), 1.7 (¢, 3H).

b) ethyl (R,S)-8-[[[4-(aminoiminomethyl)phenyl]methyl-amino]carbonyl]-2,3,4,5-
tetrahydro-3-oxo-4-(2-phenylethyl)- 1H-1,4-benzodiazepine-2-acetate

25 Using the procedure of Examples 1(h) and 2(f), except substituting the compound
of Examplé 43(a) for the compound of Example 1(g), gavé the title compound (0.07 g,
50%): 1H NMR (400 MHz, DMSO-dg) & 9.2 (s, 2H), 9.0 (s, 2H), 7.7 (d, 2H), 7.4 d,
2H), 7.1-7.25 (m, 6H), 6.8 (d, 1H), 6.75 (s, 1H), 6.25 (d, 1H), 6.0 (d, 1H), 5.3 (d, .
1H), 5.0 (m, 1H), 4.1 (q, 2H), 3.9 (d, 1H), 3.55 (m, 2H), 3.4 (é, 3H), 2.8 (dd, 1H),

30 2.55-2.7 (m, 3H), 1.2 (t, 3H); MS(ES) m/e 528.4 [M+H]*.

Example 44

Preparation of (R.S)-[[8-[4-(amingiminomethyl }pheny_l |-methylamino]carbonyl}-

35




a) methyl (RS)-2,3,4,5-tetrahydro-3-0x0-4-[2-(cyclohexyl)-ethyl]-8-[[[2-(4-
pyridyl )-et hyl ] met hyl ami no] car bonyl ] -1H 1, 4- bérizodiazepi ne- 2- acet at e

A solution of the conpound of Exanple 32(a) (0.6 g, 1.2 mmol) and 0. 6N
hydrochloric acid (4.0 nL)-in methangl:(50-nl):-was treated with platinum
oxi de (120 ng) 35 and hydrdgenated (:45 psigy:and the m.xture.wag.filtered ...

-and~concenirated to give the title " "= icorpodnd; “HRLC RF 22.m'h (YMC: >l
ORDS-AQ 6 x 250 nmm 1.5 iml/min, gradient, ~ -~ ‘Aracetonitril’e B water-0.1% ™
TFA, 10- 80% Ay)@Ui4N-&n#710xyckbofisl)-amidcimmoniet3IL nm MS(ES) mie 512

(R S5 3 4 pheayimpbulaminolorhonl-33 A teahaig 3 e 2-phenylsthy})-1H-

.pyr.i dyl) et hyl1,4rbbiwpdianepind-2-achamide] - 1H- 1, 4- benzodi azepi ne- 2-acetic acid

R s b i A Ty M i S S Lo P L IR

oxcopt Subat i tuti ﬁg*f‘%%g?vega%851551’%?3&“55@2@9%?@3%‘2f§5ﬂ%§>o§éffﬁ£s°@5é%%ﬁnd

| (i), gavé t eethandl SGokpeaalgd i3 ieg bathand saypia@drWith ammonig, Theiflask YMC _

ODS- AQ, 6 i A LRk -3{@; it 108 - 0.1%

trifl qur ac)e(t i?wg&a%('?ﬁ&e Pcf%; %%é/{?&ﬂ ggrg{ﬁgh%?nrﬁeﬁdt gerat e%litcisglrﬁlﬁg%@f% nm,; 1H

NIVR( DVSO d6/ Toncenyiediand yhe rspidpe waspurified byjifash ghrematagraphy Kgilicarged 5%, 1H) ,

g. g g 5, (152 dtharolvated) to'gile the difle eonpdirit (190 &"giu%):ébts_(‘ﬁs%ﬁﬁ @39.2 éH)A,ég

2,295 (or il 5 i A8, oy 7 G L . 355

é tR'hsl)l_ﬁé E[rc])\zll-[m{)llé(m&ié Hyl.rdyz,di}ﬁi,ﬁ.liﬁ (d,|J=t8.0 Il-I)z lHé. 6.385 (c:,d, J=8.0, 1.4 Iéz’oxo (2

o oy ithar 87 ter 2. 5 114 B9 bhe. Heb Wesiees hay 4 f7 (0 5USB B O 1 (2

conpound of ENEBLE(s32H),) 3.60 (1 2H), 252 (sl f.8dHe s B 8d5i(s, 3R 2dhid.di | e (10

m.) was treatg_%vv&b@ioﬂ?@ﬁnegezﬁp.z?q gq_d 1% @g)jt_l): fgf heated to reflux .
) d ( Y

“for 24 h, 20" cohcéntrat&d in vacud:
ether to yield the title conmpound as a yellow solid. 1H NVR( DMSO

Cor 1y % g_@%@ ﬁ?&&%@‘%ﬁg@w@%@?ﬁ%&B’iS%M3 56

(d, 1H), 3.75P¥-+(&Rpenyiethy)-d5-1.&pgnzodiagepiner2-ageramidepitlugpegeetse ny e 641

[MH, 515.2 [ MtH| Using the procedure of Example 2(f), except substituting the compound of - |

e " . Example 44(a) for the compound of Example 2(e), gave the title compound (45mg, 25%): .
MS(ES) m/e 499 (M+H)*, 497 (M-H)~; 1H NMR (400 MHz, MeOD4) 8 7.75 (d, J=8.5
20 Hz, 2H), 7.36 (d, J=8.5 Hz, 2H), 7.22-7.10 (m, SH), 6.77 (d, J=7.8, 1H) 6.71 (s, 1H),

6.48 (d, J=7.8 Hz, 1H),5.31 (d, J=16.8 Hz, 1H), 5.04 (m, 1H), 3.84 (d, J=16.8 Hz),
3.68-3.5 (m, 2H), 3.47 (s, 3H), 2.88 (d,d, J=16, 6.9 Hz, 1H), 2.68 (m, 2H), 2.49 (d,d,
J=16, 6.3 Hz, 1H); Anal. (C28H30NgO3 1.5 TFA) calcd: C, 55.60; H, 4.74; N, 12.55.
found: C, 55.52; H, 4.90; N = 12.47.

25
Example 45
ion of (R.S)-8-[[[4- inoimin henvll-methylamin
30

- a) (R,S)-8-[[[4-[N-(benzyloxycarbonyl)-(aminoimino-
methyl]phenyl]methylamino]carbonyl]-2,3,4,5-tetrahydro-3-oxo0-4-(2-
phenylethyl)-1H-1,4-benzodiazepine-2-ethanol :

The compound of Preparation 25(c) (0.5 g, 0.77 mmol) in THF (25 mL)

35  was treated with sodium borohydride (300 mg, 8 mmol), lithium chloride (255 mg,
6 rﬁmol) and absolute ethanol (40 mL). The reaction stirred 4.5 h, neutralized with
3N hydrochloric acid, concentrated and the residue was treated with water and
ethyl acetate. The organic phase was washed with brine, dried (magnesium

uene azéotrope) and triturated with . |



25 X ) Exanpl e 38-39 Pr epar ati on
(RS)-2.3.4.5-te rahydro3oxo4[2(CleohexyI)ethyt] 8-[[[2-(I-nmethyl -

pi peri-di nyl) et hyl ] met hyl am no]-car bonyl ].-4H-1. 4- benzodi azepl ne- 2-acetic aC| d
and 30Q (R S) - 2345tetrahydr030xo 4-(2 phenylethyl) 8-[[[2-(1

- et hyl - .~ 88

‘pineridi nyI )-et:hyl ] met-hyl am- noI car: bonyl ]— T H- i 4 benzod| azepl ne 2 acet r - acr d

a)~A solution of the conpound of Exanple 37 {).in’ methanol
(35 ni) splfate); eancerfraizd, hnwa?mﬁ@ﬁa«sk?fh@ﬂ{czseﬁé% %ﬁaﬂ{%ﬂﬁ ated for 8

h, filtered aggidfe) fécgna@ mcrtatcezdnip@uud @5ng, 20%)t MSTES) mid620(2IM-€M]ng

d

(R9-2,3.4 56182 Y5 LR %(490["?’(‘&8%& SR TP 2% - et hyi -

pi peri di nyl ) eqteh; SH)/ .20 2H] d48.45))7.18-108(rh, AHN60 i 2BNi625(8- acet at e
39 t hyl

(RS- 3 8 51F TG A58 755 J=16:80, 120 PDy3; 24 (oo

pi peri di nyl )eﬁtﬁﬁl(c} -2t Isliody 78T Ga H&@V}@mlﬁi),ﬂ (e 1.85@pi - 2- acet at e

b) Using the procedure of the Exanple 1(j), except substituting the

conmpounds of Exanpl es 74-75(a) for the conpound of Exa (i), and
pum)fyl ng theb)ggm‘gg[ﬂf" (ﬁmwi(goznemyupycq;ﬁ]_r@ thxiaminohearken WE@%J%SO nm 90

mL/min, 27% Alpbhjdrd.3-bh6-4e2-pRén Xl&%h 1H-1,4-bérdddiadp 1M¢-21cdﬁﬂol 38(b)
(R'S)- 2345tet¥a droBogo [fq)(cyclohexyl)ethyl] 8-[[[2-(1-nethyl-
10 pi peril@ thyI am no] car bonyl ] - 1H- 1, 4- benzodi azepi ne- 2- acet i c

acid: 1H NIVR( [AVES it of ftifs coafiduhiiiof Ekample 43(2)48Q(sg, 0.124nmoD) @ (d, 1H),

5 8.8% o BiefRenb g Ly hte?o\aﬁh(f’q%gkﬂwumeg%%&%@éfeﬁﬁ35 (m

19H); MS(ES) wcbmcehtdted hyﬂbetﬂonc acid @21 L) and hydrogenated (40 psi) for 2 h. l’I’hc e
bl per iyl ) e {ufé\*&;@%ené’n& %gﬁ*%ﬁﬁﬁé#ﬂx%en%’%&géﬁs. Ry solae
acid: 1H 15 aNK/ﬁ @am:mcmﬂcmm (58 mg,|86§0)1 NIBES) m/g 48622 (m 5H),

7.0 (d, 1H), 6¢MaH]%; IHHMR (400 MHz, MeOD4) § 9.20(s, 1H), 8.66(s, 1H), 7.66(d, 2H),

7.36(d, 2H), 7.30-7.08(m, 5H), 6.75(d, 1H), 6.67(s, 1H), 6.40(d, 1H), 5.30(d,
1H), 4.78(m, 1H), 3.80(d, 1H), 3.76-3.60(m, 4H), 3.45(s, 3H), 2.70(m, 2H),
2.08(m, 1H), 1.80(m, 1H). Anal. (C28H31N503.2HCL1.5H20) caled: C,

20 57.44; H, 5.76; N, 11.96. found: C, 57.52; H, 5.89; N, 11.87.

25 -0x0-4-(2-phenviethyl)-1H-1.4-benzodigzepine-2-ethanol
The compound of Example 32(a) (0.2 g, 0.4 mmol) and sodium borohydride (200
mg, 5.3 mmol) was stirred in methanol (40 mL) at RT for 2 h. Additional sodium
borohydride (200 mg, 5.3 mmol) was added and the mixture was stirred overnight,
concentrated, diluted with water and extracted with CH2Cl2. The organic phase was

© 30  concentrated and the residue was purified by flash chromatography (silica gel,
CH2Cly/methanol) to yield the title compound as a white solid (37 mg, 20%): MS(ES) m/e

4732 [M+H]*,

xample 4
35 .
ion of (R,S)-8-12-[4-(aminomethyl)phenyllethyll-2.3.4.5-tetrah -0x0-4-(2-
phenylethyl)-1H-1.4-benzodiazepine-2-acetic acid



6.45 (.d, 1H), 5.4 (d, 1H), 5.0 (m 1H), 3,95 (m 1H), 3.55 (m 9H), 3.4
(br, 2H), 3.2 (br, 2H), 2.85 (s,3H), 2.65-2.75(m 7H), 1.95 (br, 1H),
1.0-1.49(br, 8H); MS(ES) me . 507 [M+H +.. 20

Exanple 40 Preparation of- [S—(R S]- 8- [[[4 [ N-(al anyl ) am nomathyl]
~phenyl ] am no] car bonyl I - .. 2.3.4.5-tet ral89dro :3;-0X0- 4- (2 phenyl et hyI)
IH 1S4--benzodi azepi ne-2- acetic-aci.d”25 " Sy mat hyI

S- (R, S)] 8-[[[4-[N-[N-(t- butoxycarbonyl)

al anyl ] ami none) imgthlyb2,83-tetrahydrd-Balnyavonsinjetizy1H- dxM{(é{phatnxlcmyJL)a}bké- 4- (2 phe

| et hyl [ 2- t at Usi th
Byogedﬁré of E%’K#E#%‘*’ﬁ'?‘i‘%cﬁg%{ agﬁgls'??t ut ?ﬁg ?hg conpound of 30 9 ©
- Preparation 11(b) . fThiong} ¢tderidedi0 miy)l Wasyadderd the gampoundeofifrepamtion 2A) (48 €427
ng, 65% g%lﬁeﬁvagaéﬁg.( %El)‘ésuﬁﬁlgtsﬁ%fc}lsmﬁ'%s&e@ﬁd&xéﬂca 16 Mok 3sPTser €

ODS 4.6 rrmx} tection at 240 nm;
1H NVR (CD‘é:lsympéiOP} 10 BT, anfl concentraedy %YFQ uesygs digsobugdigtolugag and g1 (m

1H), 2.75 (m céidentrie82Theesilod was dfsolded #h THE (5@ fil.) Burred 3t KT, ﬁ'&tccﬁlvbth 4.18

(e 33 b o 6,99 chgpl st nr o el

(m 9H), 7.510°@ with-IN Bydrachlatid)acid} egdactdsl with ethiyd acetate, washed8#ith brine, drids)

a1 it nond AR oY R IGRE RGN Yhe sesidu was pyrified by £ -%Ghmmagjg%he
nyl et hyl ) 10 (srh¢aH;c1, Yo pethapel. fmf@) o ﬂé@tth%na%c@mpound (1.7

procedure of li%agéll, 3% xﬁétﬁﬁi&VcﬁleéfohhytlwﬁMI’Q@CB Q062 edd, 2H).2ERhe
40(a) for the corr}éj‘oun

a2
) o e e DM I 53 e 2100 66 e A .1 55 BB KD ogRe T
mL/ mi NIV detyept t 1 o
SH)m 2‘44 (s etignt 594 a J-%Cs HE? IH)’HGM@ (1@?39@2 (heuéh 113)2 6(sd (@gﬁ.? Igg%
(dd. J=8.9, 14H, T )3 67 (m 1H), 376(m 1H) 392 (d, J=17.0
Hz, 1Hyr 4509(m 1H), 4.33 (m 1H) 4.42 (m 10 1H), 5.12 (dd, J=5.2,

8.9 Hz, 7 01 2 d

j=8. 3 Hz eggg gd‘] ma)ﬁgza %.'5‘17;21 o- -oxo-4-€2)3:p}§eq1]ylc%x|;)l) 1171 148 benzod1a£cp1nc-2-
[S- (R S)] 8 [[a{:etat{:N—(aI anyl ) am nonet hyI ] phenyl ] - ani nol carbonyl 1-2,3,4,5-tet
rahydr o- ' - To the compound of Example 47(a) (1.60.g,4.3 mmol) i in CH7C15. (50 mL) was

added manganese dioxide (2.8 g, 32 mmol). Thc resulting suspension was stirred at
20  reflux for 16 b, filtered through a pad of Celite®: The pad was rinsed with CH2Clp and
the filtrate was concentrated. The residue was purified by flash chromatography (silica
gel, 50% ethyl acetate/n-hexane) to give the title compound (0.71 g, 44%): TLC Rf0.67
(silica gel, 5% methanol/chloroform); 1H NMR (CDCl3) 6 2.68 (dd, 1H), 2.81 (dt, 2H),
3.0 (dd, 1H), 3.72 (m, 3H), 3.75 (s, 3H), 5.0 (t, 1H), 5.31 (d, J=16.7 Hz, 1H), 6.93 (d,
25 J=7.6 Hz, 1H), 7.03 (s, 1H), 7.11 (d, 7.8 Hz, 1H), 7.19 (m, 5H), 9.85 (s, 1H).

¢) E/Z methyl 8-[2-[4-(Cyano)phenyl]ethenyl]-2,3,4,5-tetrahydro-3-oxo-4-(2-
phenylethyl)-1H-1,4-benzodiazepine-2-acetate _
A solution of the compound of Example 47(b)(0.67 g, 1.8 mmol)-and (4-

30  cyanobenzyl)triphenylphosphonium chioride (0.80 g, 1.9 mmol) in anhydrous DMF (50
mL) was treated with sodium hydride (74 mg, 60% dispersion in oil, 1.8 mmol) and
stirred for 5 h. The mixture was concentrated ard the residue was taken up in ethyl acetate,
washed with brine, dried (magnesium sulfate) and concentrated. The residue ‘was purified
by flash chromatography (silica gel, 5% ethyl 'acctate/chlorofom_l) to yield the title

35  compound as a (2:3) mixture of E/Z olefin isomers (693 mg, 81%). Further :
chromatography (silica gel, 40% ethyl acetate/n-hexane) yiclded the pure Eand Z isomers.

~ Eisomer: TLCRf0.39 (silica gel, 40% ethyl acetate/n-hexane); 1H NMR (CDCl3) &
2.65 (dd, 1H), 2.82 (dt, 2H), 2.97 (dd, 1H), 3.71 (m, 3H), 3.74 (s, 3H), 4.94 (1, 1H),



3- 0x0-4- (2-phenyletliyl)- 1H 1, 4-benzodi azepi ne-2-acetic acid

hydrochl oride 15 Usi hg the procedur & of ' Exanple 31(b),; except :
substituting the conpound of Exanpl e 40(b) for the conpound of Exanpl e
3 1(a).- gave the title conpound (-160 nyg, -.. 51% as a pal e yel | ow powder:
HPLC RT 3.1 mn (UItrasphere 0DS:4.-6 mnx CM -30%. AN W.TFA,

S/ miong OV -detrect i-om at -1 240 0m 1M NVR: (‘ D) . [err] 1:52-{d; UIET 1
-‘Hz\JSH) '2.67 (dd; J=5.1, 16.7 Hz, iH), 2,77 (m- 28, 2. 96" (dd,

(e 20 o1 BT R Sy S5 TorEi et A9 63 ey B S8

(d, | J=8. I5 I;Z 621-1) (d, 3=84 Kd, 1H), 721J(=n& H)HZ,322(d) J=88( 13), T3 &d,F48. 3226%_]':'-) +, N
Anal . 56 82 H 6.36; N 11.04 ;
C 56 60; n GHESNEGMEL. ©

Exanpl e 41 lsoxppre gy‘agf 0,33 gilica gel, 40% ethyl acetate/n-hexane); 1H NMR ©DdCisy8271
8-[[4-(am ,2%42) mnzwb]o%mdaoinﬂ ﬁ@trh}a@ﬁ? 32757‘(‘5I 'SH') @97 (t, 1H), 5.27
0X0- 4- ( 2- phenyl et 4- benzodl azepi n roce ure of

Pr epar at | on zeee;—lyée&@@paﬂmzq (& 4EDr 6 85 i J0) 702 @, o 2H). o 14 (Rer)

yielded a m Xt’7US43(d3fJ-§4[ b, (B63 (n1yE8.A02HEY; MO ESh &Y b6 2TV
2,3, 4,5-tetrahydro- 3-0xo0-4-(2-phenyl ethyl)- 1H ,4-benzodi azepi ne-2-acetic

acid and the title conpound (80 ng) which wer e separated by HPLC RT
24.8 mn d) Yidth yDIB 24@- (amihometnd)phenyl Rhyl]-2,8]45 - tch@R{dhdOVIVIXBRA(2- UV

det ect t 4 o4 8.1(d, 2 7.9(d,
2h) eC7I 7508 %g“ﬁmﬂ%bﬁk%%‘& e e ET 8%y ) Lo 12(m ( H%H)4 20(§n
2H), 3.70(m 2H) A mixréef{the copounds 0P Example)d7 (VE(ISnEn1- énmmi [10%)

- 85- t
ot (R S-8- [ (a‘a]mr?g.cm?gémg s ;jﬁkcy (1% ﬂ?ﬂﬁﬁgﬁm 9 imm
2,3,4,5-tetra ﬂﬁél‘?@m $ppd gmm

a) t-butyl (R@G*B}{saxdayﬂmtzh@mn&-a@mcé’a@mmt) HEIC RA.5 PRI (50% AN/W-

but oxycar bonyl N- phenyl et hyl ) - am nonet hyl ] benzoat e
conpound df '@;f&‘ﬁ 9&'( )22%‘93’@ my, 2 mol),

c) 8- [2-[4-(ammomcthyl)phenyl]cthyl]-2 3 4 5-tctrahydro- -oxo—4-(2-phcnylcd1yl) -1H-
1 4—bcnmd1achme-2—aocuc acid- T o
The compound of Example 47(d) was dissolved in 20% acetic acid and refluxed for

20 72 h. The mixture was concentrated and purified by HPLC (PRP-1, 35% AN/W-TFA) to

give the title compound: TLCRf 0.55 (s1hca 4:1:1 n-butanol:HOAc:water), Rf 0.59

(silica, 15:3:12:10 n-butanol, acetic acid, water, pyridine); MS(ES) 458.2 (M+H)™;

HPLC k' 3.7 (PRP-1®, 35% AN/W-TFA; Anal. (C28H31N303- CF3CO2H: H20)

calcd: C, 46.98; H, 4.14; N, 4.63. found: C, 46.84; H, 3.96;N, 4.80.

25

Examples 48

1H-2-benzazepine-4-acetic acid

30
a) N- (2-phcnylcthyl)—4~nm'ophthahm1dc _
A mixture of “4-nitrophthalic anhydride (18 g,933 mmot) and phcncthylarnmc
(11.5 g, 95 mmol) in toluene (250 mL) was heated to reflux using a Dean-Stark trap to
remove water. After 2.5 h, the mixture was concentrated to solid residue, which was
35  triturated and filtered to give the titled compound (24.5 g, 89%): mp 142-3°C).

b) N-(2-phenylethyl)-4-methoxyphthalimide

A5 o

j28.9, 16. 7



=hydrochlori €. acj d,. 5% sodirunibi.car bonat e-.'and: brine; dri. ed- (mignes“

di i sopropyl et hyl am ne (40Q ng, 3 mmol), DL-methyl-[err]-bronopropionate
(600 100 ng, >3 mmol), and & catal ytic anourit” of tétTabutyl anmoni um i odi de -
(12 mg) were di ssolved in DW (10 nlL)and heated to 90[err]C for 20 h
wWith stirring. The m xture-: - WaSs concentra{ed and the residue was
di ssolved in et hyl acetate: ancl washed isequent:i aI 1Ty wrth d; l-ute s

“sulfate)and ‘concentrated. The residue was dissol ved ih &t hyI ‘acet ate 15%

ggd gm‘ gnrl(at8 ogr aph&s}gg;ga Lck/g%rﬂfﬂme éo{eé%mp g?%ﬁk%@ﬁ@%g)o 6&m81)\iﬁpﬁ\h!?(és the.
(R S)~ 8- car BBl ALL°E, wasiranta vy edoum meghaayde. (3.6:5 .06 mol) portiomwise. The dark
pheny! et hy! Jordin niixfixd g s RIT'Yer 28 b qucnchedJﬁhﬂ SocDRCh ERERIT P Ethy]

R At SRR 3T R LA A = gpcrafféfﬁﬁ%s

e conpoun

VB(ES) mise aﬂﬁaﬂo\m&mm9m%) G PIZ24RC MBS (ESD 2082 [ EH: 1(EINMR(4(ME H,

6.35; N, 84% E?%E’ 6?*8%% )@ 3533s5. ')'307@9?611),7%5 (d§)1=2.30, 8.25 Hz, 1H),
enzy Io

(R'S) - 8- Zamn

met hyl ] pheny3?t€&t3ﬁ].ér89nm bé’r&?oHyJ JHR 29N(153+887 Mry@H). 2 net hyl - 3- oxo- 4- ( 2-
phenyl ethyl)-1H 1, 4-benzodi azepi ne Usi ng the procedure of
Exanpl e 1(h), except substituting the conmpound of Exanpl e 42(b) for

t he conpoundl@rhydrexymeshyl-4gythogade(2tphenylethyb-lcbensamide (120 30 ngy, 39%:

?/Ig( E)S) 8[11[0'[3[ 290 %Mr!so'é%nﬁg of the cgﬁlgﬁ%r}]dyof Exam }%1; 48(0) (015 , 0.05 mol) in isopropanol
{1 1Ayt o A3B EHgIAng WK (60 {152 3RS A RGNS SoRER borghm,d%g Gaaimats

di hydr ochl orpodﬁoraase After 3.5 h, thd mixtire qvapiconeatied of hdRkeftht engiﬁM)vohﬁﬁsept

SUDSC1 111 %y 5 SOTRONE L i B ke SRR A ©

1H NI\/(Rd( 402{) sutfate),dofifsfraedio § siBalPvglame, and filterdd to§ield (e idtidpmpduti(10¢, 2H),
7. 36 , 12 7 1
Tgas (9152 ez tus1 SIS Fe 285 tifith: FHNMR (4o Mz, DO 8796 g (4
1H), 3.75-3. J=8.25 Hz, IH), 7 12-7.28 (m, 5H), 6.81 (d, J=2.3 Hz, 1H), 7.35 (dd, J=2. 30 8.25

Hz, lH) 4 46 (s, 2H), 3 76 (s, 3H), 3 61 (q, J-7 87 Hz, 2H) 2.89 (t, J=7.87 Hz, 2H).

d) 2-hydroxymcthyl-4-methoxy-[N—(2-phenylcthyl)] benzylamine

20 To a solution of borane (800 mL, 1M in THEF, 0.8 mol) at RT, a suspension of the
compou_nd of Example 48(c) (25 g, 0.088 mol) in THF (250 mL) was added over 0.5 h.
.The mixture was heated to reflux for 12 h, cooled and treated with 1IN hydrochloric acid
(150 mL). The mixture was heated for 1.5 h until evolution of hydrogen gas ceased,

. basified in the cold and extracted with ethyl acetate. The organic phase was dried (sodium

25 sulfate) and concentrated to yield the title compound (24 g, 100%): MS m/e 272.2
[M+H]+; 1H NMR (400 MHz, CDCI3) & 7.08-7.29 (m, 5H), 6.90 (d, J=2.62 Hz, 1H)
6.73 (dd, J=2.62, 8.29 Hz, 1H), 4.58 (s, 2H), 3.83 (s, 2H), 3.77 (s, 3H), 3.10 (t,
J=6.78 Hz, 2H), 2.89 (t, J=6.78 Hz, 2H).

30 e) 2-hydroxymethyl-4-methoxy-[N-(2-phenylethyl)-N-(t-butyloxycarbonyl)]benzylamine
A mixture of Example 48(d) (23 g, 0.085 mol), di-t-butyldicarbonate (19.3 g,
0.089 mmal) and triethylamine (12.3 mL, 0.089 mmol) in CH2Cl2 (250 mL) was stirred
at RT for 18 h, concentrated and azeotroped twice with CH2Clo. MS(ES) m/e 372.2
[M+H]+; 1H NMR (400 MHz, CDCl3) § 7.13-7.28 (m, SH), 6.90 (d, J=2.53 Hz, 1H),
35  6.79 (dd, J=2.53, 8.29Hz, 1H), 4.60 (bs, 2H), 4.43 (bs, 2H), 3.43 (s, 3H), 3.36 (t,
J=7.90 Hz, 2H), 2.72 (1, J=7.90 Hz, 2H).

f) 5-methoxy-2-{N-(2-phenylethyl)-N-(t-butyloxycarbonyl)aminomethyl]benzaldehyde



(m 2H), 3.45 (s, 3H), 2.67 (m 2H), 1.25 (d 3H); Anal.

(C27H2ON5R. 2HO -1 .5 H20) " calcd: " C, 58.38:"H, '6.07; N, 12.60. found: C,
58.59; H 5.89; N, 12.65. 5 _ Exanpl e
43 Preparation of ethyl -- .. --: ,

(R S) 8-[[[4- (am noi m nonet Ayl )pheny‘r] n‘exgyl an nol:zar bonyl-J:=. TpEE o e
.f--_-._.2 3 . D= tetrahydro-.3- 0xo- 4 (2-phenyl.et hyl) 1H—1 4= benzodl azepl ne :

Ay ethyl Rt

(ﬁ S) 8- car boxy- 2, ﬁsﬁsp"enhsﬁ mlau%ﬁpsm%fﬁ%mﬁ%wmsya{:ﬂtmmm ll%mol) m

b di d. of .P 2
(2.0 g. a??%”&#ap?f&éé‘nﬁog@msmd R for 18 1 e TER SR iy e “W%q &1 i ng
sodi U{n et gl 2éélncéx§r¢ﬂéddtb pivdROtitdEcopipband (24 g,.509) Ms‘rrhhmz[maem Hmm ure
- was -stirre

concentr at ed %@9% P@gg’u@%g]{ﬁqﬁopéqﬁ?%%e ﬂanb ﬁz -}6675?/252 3{? 7H) 4.7
car bonat e svas(tad2Hy 3.81 (s, 3HD,) 3.321(bt, 2E)2.78I(bwi2EBpl 46 ds, 9H)e sol uti on was

then acidified with acetic acid and the resulting precipitate
filtered, dried and recrystallized fromethanol to give the title

conmpound ( 0. 6g}2-[5-metioxy-2HNNIRPhengisthybN- (magtﬁsarbp@rl)a}nmmcﬂrylk:h(:nyll-ém)m-
7.05 (s, 20 e%ﬁhydx@—?:lﬁﬁﬁncar%ﬂyhcgacﬁl(d 1H), 5.05 (m 1H), 4.0-4.15 (m

3H), 3.6 (t, 2 2. 6 (dd, 1
3||:|)|) o ( b) H)et hg[‘pasuspcnsmn of zmch):hIondc 2 g,02|_r?101 ﬂamc—dncd at Hgluceé pressure)

(R S)-8-[4d4- 5@@1&@%&9&@@% bmﬁa?rldnaﬁwadmﬁéﬁnaqkmmpmmlﬁ 2Fg, .05 mol)

L2 ne ey oA a SR LBV bt oo ol B Ratehac i e

conpound .  mittuEceasstieed Sfrag I, drlutbd mthdﬂﬂnﬂlm[lﬁ@ nib)awgthed with)coldyiNe t he

2hy 6.0 (o ygpockock i ce Bl 1%“#“%5‘44‘9%\5%%95%3%“4‘%&“%@%( o

1H), 6.75 (s, mtm)cmeﬂcmqms mb, 2: ]Qagd@,texemmc filtgtg was conccnny.w;i to givg thoritle
1H, 4.1 d 3.55 2 3.4 3 2. dd, 1 30
2 5527 (0 St e st \ged (e s 4 (e o

Exanpl e 44 Preparation of

R S 8-[ 4- 5
(2 A 21 Es [ t e{ & ﬁg&r%?safﬁ @@w&éﬁh%ﬁb@mclhowm ﬁ}ienprehwmﬂwots 23
| et-hyl ) < 1H 1. d%@ﬁ%&%&@ »-BI0BE ot ani de

_ A mixture of the compound of Example 48(g) (23 g, 0.05 mol) and hydrogen

20  chloride (200 mL, 4M in dioxane 0.8 mol) in CH2Cl2 (150 mL) was stirred at RT for 18
h and concentrated to give 2-[5-methoxy-2-[N-(2-phenylethyl)aminomethyl]phenyl]-5-
oxo-tetrahydro~3-furancarboxylic acid as grayish solid (18 g, 97%): MS(ES) m/e 370.2
[M+H]+.

This solid, triethylamine (14 mL 0.1 mol), and benzotriazol-1-yloxy-

25  tris(dimethylamino)phosphonium hexafltiorophosphate (22 g, 0.05 mol) were dissolved in
CH7Clp (400 mL) and allowed to stir at RT overnight. The mixture was concentrated and
the residue was purified by flash column chromatography (silica gel, 0.2%
methanol/CH2CI2) to yield the title compound 9.5 g, 55%): MS(ES) m/e 352.2 [M+H]™;
1H NMR (400 MHz, CDCI3) & 7.12-7.16 (m, 3H), 6.97-7.00 (m, 3H), 6.91-6.94 (d,

30 J=8.47 Hz, 1H), 6.79 (dd, J=2.75,8.47 Hz, 1H), 5.01 (d, J=17.26 Hz, 1H), 4.92 (d,
J=11.48 Hz, 1H), 4.07 (dt, J=7.82 Hz, J=13.57 Hz, 1H), 3.92 (4, J=17.26 Hz, 1H),
3.85 (m, 1H), 3.79 (s, 3H), 3.52 (m, 1H), 3.25 (dd, J=17.61 Hz, J=11.76, 1H), 2.78
(m, 2H), 2.65 (dd, J=17.26 Hz, J=7.26 Hz, 1H).

35 i)ethyl 7-mcthoxy-2—(2-phcnylcthyl) -3-0x0-2,3,4,5-tetrahydro-1H-2-benzazepine-4-
acetate
A solution of the compound of Example 48(h) (0.123 g, 0.35 mmol) in 3N
hydrochloric acid (15 mL) in ethanol (50 mL) was treated with palladium hydroxide (120



a) 8-[[[4-[N-(benzyl oxycar bonyl ) - am noi m nonet hyl ] -

phenyl ] net hyI am no] car bonyl | - , 3,4, 5-tet rahydro 3- 0X0- 4- ( 2- phenyt et hyl ) -
1H 4- benzodi azepi ne- 2 acet am-de - RERRN The conpound of |
Preparatlon 25(c) (400 nyg, -0: 6L mml) was i ssol ved in & rret hanol (50 rrL)
cooled in an ice bath and" sat: ur-at ed.-wi th: '--.-.-._m & The f|ask-: was: e
stoppered securel y and put “in the refri gerator-for 5 d.” The sol Ation was <

R U e A R T R R

IVB( ES) m e G%n&ntratcd [Tht klsidue ads lthBn(oﬁa@wMﬂzmaﬁﬁﬁxﬂ)tolpmec ]l'hﬂmixd(ldwag =8.5

8 38 ds‘%%@g%"g*‘h%%wﬁ?mm%&fﬁgt%%‘* tfep °°5°f‘r*§“(..

1H) 4. 88 (mchmde/dqome (2mLyfes 2. (Bhe solution wap co@eumgd tgiye 'gc@npom)

‘;’ ?5( (d, Y 16(0811@2 83%)‘9 MS(E@ /%, 383HM-+1}*9 LEINMIR (400 MEEz1.6DC1H.87.68-7.25Hn,
m

8-[[[4-(am noﬁlﬂ- ﬁ 8)%@1@%3%%6 ﬂ%‘f}c%?gﬁfyllfi)’zﬁ§04d51't2e‘¥1r§ﬁydr o-

3- 0x0- 4- ( 2- phy I5ex1hd, J=1647114; BN 2OT6 4,700 Rz 21), 377616, BH)f3.WD(hacet at e

Bxanpl o 44(a) DR e WOnART Gt DEkINTE BDe 2R JNE TS ETRHE A 4

mg, 259%: 12wa(55710m499(mm+ 497 (MH-: 1H NVR (400 MHz, MeOD4) 8
7.75 (d, 1=8.5 20 Hz, 2H), 7.36 (d, J=8.5 Hz, 2H), 7.22-7.10 (m 5H), 6.77
(d, J=7.8 1H) 6.71 (s, 1H), 6.48 (d, J=7.8 Hz, IH),5 31 (d, J=16.8
Hz, 1H), 5. 04) ¢yl 'Ahwroxy-&ﬁl(?-(lll\ﬁnﬂcth@l)@ 6&9—2 34 5-tc®hﬁ®‘0a152{b¢pz@ep1ne-3- 47 (s,
3H), 2.88 (d,glemi=16, 6.9 Hz, 1H) 2.68 (m 2H) 249(dd J=16, 6.3
‘Hz, 1H) ;. Anal. 8H30N603 1.5 TFA) calcd: C, 12. 55.

found: Ci.55.52; Ko asajgtioq ef thocompound of Example 48(1) (O 11 g, 0 29 mmol) and
Exanpl e ,'45 ethanctthﬂQD #1918 8mmmbl) in CH2Cl2 (20 mL) at 0°C was added aluminum chloride

2. 3.4 5. 1B 1 Ry d- ey arresnishan s vy fo RTOVR! £ SRV ezt nanol
et hy! o) (et uticnts brortlod g ok m s oncenaed o give
phengl eltohyl gl %7’:-% g"ﬂgﬂ%@o@g@ 9%(@21%@?@&8@39&8?{1}(9{;?# The conpound. of
Prggaa;naf)iofgh%(c) (? 5 g, O. 77 mml) in.THF (25 nl) 35 was treated Wlﬁrrml)
ng ;bsol ut ey@téhﬂggolf%g(g%dyup? z act(li ghé@lﬁ&p&gg %&Si’%'i% {eég?'lr' qng?vm th
3N hydr oc# or C@ZQXGPIQC-‘*@&PF&@M r at ed and the residue was treated with water
and .. A mixture of the compound of Example 48(j) (20 mg, 0.05 mmol), 3-(4-

pyridyl)propyl chloride hydrochloride (50 mg, 0.2 mmol), sodium iodide (3 mg), and
sodium hydride (12 mg, 0.5 mmol) was heated at 90°C for 18 h. The mixture was
quenched with ice water, extracted with ethyl acetate, dried (sodium sulfate) and

25 concentrated to give the title compound (0.01 g, 42%): MS(ES) m/e 486 M+H]t.

1) 7-[3-(4-pyridyl)propyloxy]-2-(2-phenylethyl)-3-0x0-2,3,4,5-tetrahydro-1H-2-
benzazepine-4-acetic acid
A mixture the compound of Example 48(k) and 1N sodium hydroxldc soluuon in
30 methanol is stirred at RT for 5 h and acidified with 1N hydrochloric acid to give the title
compound.

35

1H-2-benzazepine-4-acetic acid
Using the procedure of Example 34, except substituting the compound of Example
43(1) for the compound of Example 9(a) gives the title compound.



et hyl. acetate. The organi c phase was washed with brine, dried (rmagnesium

- 88 - sul fate), concentrated, ‘and chromat ographed (silica.gel, 3%
met hanol / di chl or o- nmet hane) to yield the title conpound (95 ng, 20%:
M5(ES) me 620.2 [ MtH] +, 618 2 FMH*=; 1H NWVR (400 MHz, CDC13) [err]
7.65(d, 2H, J=8.45), 7.44- > 7 27(m 51;0)1 e 20(d 2 2H <J= 8 45)

7. 18-7.-08(:f - BH)., - 6. 60- (M-~ ZH) 6.°25(8,7:5 1H) . 5% 21(d i2H) s 16(d 2H
J=16.8), 4.50(m 1H) 3.68-3.64 (m 4H), 55(d 2H J=16.8), 3. 47(3

3H), 2.72(m 2H), 1.96(m 1H), 1.85(m 1H)

(R S)-8-[[[4-(am n0|mnorrethyl)phenyI]Ethﬁfﬁgno] carbonyl] 2,3,4,5-
t et rahydr o- 3- oxo- 4- ( 2- phenylethyl) nzodi azepi ne- 2- ethanol 10

~dihydrochloride = Asolution of the conpound of Exanple 45(a) (80
mg, 0.12 nmol,), . R [3¢ RS ' il g -
carbon (60 [C acl d
hydr ogena$ ed Qk&f ah"'flltered and

concentr at ed. Thee5| due was trlurat edW|th et hyI acet ate 15 and -

filtered to et I n

[:VI+H] + 1H N%H’E%gm% (X n;) p ““1 @glgg WQY%?’H’

ill:l)b : 30(d @hcﬁﬁhthyﬂi%éiglﬂéﬁidﬂhazﬁﬁhz&&cé’tﬁ(cd 1H)7 6. 67(s 1H), 6342&?,
, . , ' . 4. , , - , . S,

3H), 2.70(m 2H) Usiflg ‘5‘?B%Fé“rpi%laﬂf‘éﬁ?%sji‘?ﬁf&'&rﬁ‘g?ﬁ%"%“@‘%ﬂ@3‘ﬁ"

( C28H31N3@3. biioxytarbodd)amirminethyllanilind forsht eompatind 6f PEparation 4(bhgave thatitle C,

57.52; H, 5. §8m})mmdlﬂl-ﬁg1MR (CD30D, 250 MHz) & 2.60-2.73 (m, 3H), 2.95 (d of d, 11&@-@?' e
46 Prepal ati on

(R S)-8-[[2- [lﬁlﬁiyﬁﬁ@y?r ;’@(myzqmm,aaﬁha}mc@s BBhyE] T Had, 496520 mi3 o- 25

3- 0x0- 4- ( 2- pResytety % 6193 4:98qnZag9pzepi ne- 2- et hanol The
conpound of Exarrép I'e ‘; er?l;) and sodi um bor ohydri de (200

ng, 5.3 mol) was stlrred in rrethanol (40 nmL) at RT for 2 h. Additional
sodium 15  BP(R) lsyistu[mahﬂ&ﬁnmyl)ﬁegﬂmb]cmnﬂmmﬁnéuiﬂyam%kqums

stirred overn ncentr at e diluted wth water ‘and extracted with
CH2C12. The 8#’%&&‘?@”%5‘3@2\%%2@“ ine-2-acetic acl
Using the procedure of Example 1(j), except substituting the compound of

Example 50(a) for the compound of Example 1(i), gave the title compound (85 mg):
MS(ES) m/e 473 [M+H]+; 1H NMR (CD30D, 250 MHz) & 2.60-3.10 (m, 4H), 3. 58-

20 3.88 (m, 2H), 3.95 (d, J=17 Hz, 1Hx), 4.67-5.04 (m, 2H), 5.10-5.20 (m, 1H), 5.50 (d,
J=17 Hz, 1H), 6.93-8. 05 (m, 12H) HPLC k' = 2.61 (PRP-1®, 30% AN/W-TFA, UV
detection at 220 nm). '

henylethyl)-1H-1.4-benzodiazepine-2-acetic aci
Using the procedure of Example 32, except substituting 1-(4-pyridyl)piperazine for
N-methyl-2-(4-pyridyl)ethanamine, gave the title compound: HPLC RT 16.6 min (Y MC
30 ODS-AQ, 6 x 250 mm, 1.5 mL/min, gradient, A:acetonitrile B:water-0.1% TFA, 10-80%
A in 20 min, UY detection at 220 nm).

35

~ Using the procedure of Examples 7(b), 13(b) and 13(c), except substituting the
compound of Preparation 12(c) for the compound of Preparation 1(b) in Example 7(b),



30 concentrated and the residue.-was purified by flash chronatography

(silica gel, CI—|2C|2/rrethanoI) to yield the titl'é conpound as a white
solid (37 ng, 20%: MS(ES). me A73.2 [|\/H—|]+
Exanpl e 47 35 Pr epar atj on of ' :

(R S)-8-[2-r4-(am nomet hyI)phenyIIet hy_,.__ 2P
. phenylet-hyl - | H 1.-4--henzodiaZepi ne-2- acet'i-c ael ¢ - a) .rret hytf-s7:7
2,3, 4, 5- retrahydro8 hydr oxynet hyl - 30xo4(2 phenylethyl)-lH—l 4- -
benzodi azepi rgaelaedumumlbeompound MS(E3) e iﬂ?y[M-EfBi]"’oAmdle[stHszWzl% added to

h d d Ne
ﬁeguf?mgugu qesr@? @y@'u re.e )ah% %é 43%8‘%9?1”@@ E@T’gﬁ ﬁeﬁzg It)?090 ed
to RT. -and coﬁdwaa@msomzagmwes Re51-2i696m) 2 2.65- zaomraéihﬁfﬂsé Sem,
concent r at ed 21:{*1% gﬁg bﬂgs]h@ gs%)j(y )I ggl—ggééﬁ) {g)@ 5. dr]r_q lﬁT

treated w oro stlrred 16 h.
The m xt ur5e v@gSGuéH&r@ao-ﬁtm(m, 134).e8.29 '@m ma 26} hydr ochl ori ¢ aci d
extracted with ethyl acetate, washed with brine, dried (rragne5| um

sul fate) and concentrated. The residue was fied by flash chromatography
10 (silica gel, 1% methanol/chl orofor M&%I d the title conpound (1.71
g, 47%. TLC K 0.49 (silica gel - 5% et hanol /chI oroform; 1H NWR
(CDC13) [err],2.62. dd : , . ¢ :

2H), 3.68 (m<Spgals

J165H2101I-D_€._ﬁw:lismﬁ_éﬁﬁ._qm J=7. 4, lH) 680(d J=7.7 He,
1H), 7.20 (m b

8-fornyl -2, 3,7, -p y - en0|azep|]ne2
- acet atﬂﬂ To the conpound of Exarrpl e 47(a) (1.60 g, 4.3
mol ) in CH2Cl2 (50 nlL) was -adlded manganese dioxide (2.8 g, 32 mol).

The resul ting suspension was sti d at 20 teflux for 16 h, filtere
t hrough a pad®dnetey3-methoxy4/-o gé’cfemdm -ABRenFPeyslobeptency6-gegiate, and ¢ pe
filtrate yas gemyPBinicl -7 '&@67@ faaahymﬁ SPLibérizo€ftldhépiché 6 acedifeomat ogr aphy

(silica gel, 0% | a hexa to title ¢

(0.71 g, 44%: TL g Gheggenef |°I?J a8 rte’) eHby, -Wgtl\ﬁg%{}lgg?ﬂ S’F%be‘ﬁ)sn&“%flﬁ NVR

( CDClB) [err] Z-ﬁlmmmﬁbﬁoﬁc BI_L Qrgt Chéhlﬁ)47 5201 (1982)) for benzosubcrone, and
separating the resulting mixture of i 1somcrs by chromatography, gives the tide compounds.

20 b} 2-[3-(4-piperidinyl)propyloxy]-7-0x0-6,7,8,9-tetrahydro-5H-benzocycloheptene-6-
- acetic acid, and 3-[3-(4-piperidinyl)propyloxy}-7-0x0-6,7,8,9-tetrahydro-5H-
benzocycloheptene-6-acetic acid
Using the procedures of Examples 48, except substituting each of the compounds
of Example 51(a) for the compound of Examples 48(j), gives the title compounds.
25

Example 54

tetrahydro-3-ox0-4-(2-phenylethyl)-1H-1.4-benzodiazepine-2-acetic acid
30  Using the procedures of Ekamplc 27(a) and Example 24(b), except substituting the
compound of Preparation 13(j) for histamine and benzotriazol-1-yloxy-
tris(dimethylamino)-phosphonium hcxaﬂuorophosphatc for 1-(3-dimethylamino-propyl)-
3-ethylcarbodiimide hydrochloride, gave the title compound. MS(ES) m/e 488.2 [M+H]+;
Anal. (C27H29N504-1.5 CF3CO2H-H20) caled: C, 53.35; H, 4.56; N, 10.35. found:
35 G, 5325 H, 4.84; N,10.35.; HPLC k' 3.88 (PRP-1®, 25% AN/W-TFA).

_-2958-4 b= tetrahydro BUOXOIA: (25 F



3.0 (dd, 1H), 3.72 (m 3H), -3:.75 (s, 3H), 5.0 (t, 1H), 5.31 (d, J=16.7 Hz,
1H, 6.93 (d, 25 J=7.6 Hz, 1H), 7.03 (s, 1H), 7.11 (d, 7.8 Hz, 1H), 7.19
(m 5H), 9.85 (s, 1H. - . ..¢)..ELZ nethyl.

8-[2-[ 4- (q/ano)phenyl]ethenyl] 2:3: 4, 5 tetrahydro 3- 0X0- 4 (2-

phenyl ethyl)-1H 1 ,4-benzodi: azept ne 2 “ad8tate; . LA SDI utton ‘of...
~¥hé -conpound ::of - Exarrpt e 47(b)(0.67g, 1.8 mmol) and (4 30 ST

cyanobenzyl ) tri phenyl phosphoni um chl ori de ‘0 80 g, 1.9 nmmol) in anhydrous |

DVF (50 m.) was treated with so ide (74 nmg, 60% di spersion in
oil, 1.8 mmol) and strrred for 5 h. The mxture was concentrated and
t he residue dried

- .(magnesi um- SRS R el R S A by
fl ash chr ompled ' egi "
titl 35 , 8 19).
Furt her S C°”p°”r‘9’5n€$ t &:ﬁ@’f?f ﬁ“ﬁaﬁﬁ %@b}%ﬁ%ﬁhﬁﬁ@& Qéxﬁe) !
yi el ded the Pmméat@namb zfor@gnemsound of Preparation 136, gmzhamﬂccempmﬂr ica gel,
40% et hyl aMS@B%/ (tgzﬁ?gmgbgﬁrﬂzs H;)_O) cale®T, 6994, BH) . 2. 82

dt, 21), 2.9 3
(oo 2 Pl fwélc 153‘)74 SH) 500 M5By s EBL 370 ponn 18, 3% 11y

6.61 (d, J= m@vkizsAlH) 6.71 (d, J=8.1 Hz, 1H), 7.21 (m 5H), 7.32
(d, J= 8$ 5(d J=8. 3, 2H) MS(ES) nie 466.2. [ M-H] +. Z
| somer LC 0 33 (silica gel, 40% ethyl acetate/n-hexane); 1H NWVR

(CDA 3) [err] 2.71 5 (dd, 1H), 2.82 (Bkamp®s6 3.03 (dd, 1H), 3.70 (m 3H),
3.75 (s, 3H), 4.97 (t, 1H, 5.27 (d, J=16.6 Hz, 1H), 6.76 (s, 1H),
6.85 (s, 2H), 7.02 (d, J=4.2, 2H) 7. 18 (rn 5H), 7.54 (d, J=8.4; 2H),
7.63 (d, J=Preparatign of NR($IS).34 o4+ (2-phenyle -4 :

8- [ 2- 4 (anigaeyie by ARG ShN b1 .
phenyl et hyl - penzZodiazep ‘ T Xt uar

conpound§ ofhvdsoshleniden7(c) (693 ny, 1.5 mml) 10% pal I adr um on car bon
(1 9) and acet'C'Pd‘c'dén(pEQ Bi*-ﬁx Mfbte 53(HY @9 m@rﬁtiglﬂﬁ'l'hﬁ@rmﬁ)\bas g The

m xt ure vvasfrlt r ed @{‘rfée was concentrated andto yi el thetrtle
1

conpound: TN OmFt?laec 7‘3( mmo}) @dlﬂ‘ﬁrqﬁetmmaeéw@cae# o whwefor
HPLC k' 2. 5 16RRPFHe whitboBB/N forned Walcolldétedeiyeitirhtitin id wadRedWith cold ether.

The solid was treated with IN hydrochloric acid and lyophilized to yield the title compound

20 (39 mg, 41%). MS(ES) m/e 481 [M+H]+; 1H NMR (400 MHz, CD30D) § 8.06 (4,
1H), 6.90-7.25 (m, 8H), 5.44 (d,-1H), 5.09 (t, 1H), 3.54-3.90 (m, 4H), 3.20-3.45 (m,
8H), 3.13 (s, 9H), 2.93 (dd, 1H), 2.68-2.79 (m, 2H), 2.53-2.65 (m, 1H), 1.78-1.90
(m, 2H), 1.66 (t, 2H).

25 _ ' Example 57

Preparation of (R.S)-8-[4-(aminomethyDphenoxymethyll-2.3.4.5-tetrahydro-3-ox0-4-(2-

phenylethyl)-1H-1.4-benzodiazepine-2-acetic acid | _

a) methyl (R,S)-2,3,4,5-tetrahydro-8-hydroxymethyl-3-oxo-4-(2-phenylethyl)-1H-1,4-
30  benzodiazepine-2-acetate

Methyl (R,S)-8-carboxy-2,3,4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-1H-1,4-

benzodiazepine-2-acetate (3 g, 7.8 mmol) was dissolved in dry THF (20 mL) and treated at

-5°C with u'icthylamine (1.14 mL, 8.19 mmol) and ethyl chloroformate (775 mL, 8.11

mmol). The reaction was stirred for 1 h and filtered. The filtrate was cooled to 0°C and
35 treated with sodium borohydride (651 mg, 17.23 mmol) in water (7.5 mL). The reaction

was allowed to warm to RT and stirred for 4 h. The mixture was acidified with 3N

hydrochloric acid and extracted with ethyl acetate. The organic phase was washed twice

with 0.5N sodium hydroxide and with brine, dried (magnesium sulfate) and concentrated



8-[2-[4- (am nonet hyl )phen'yl]et hyl]-2, 3, 4, 5- tetra'hy"d"r"dl“?,'- 0X0- 4- (-2- phenyl et hy
1)-1H 1, 4- benzodi azepi ne-2-acetic. acid- The conpound of
Exanpl e 47(d) was di ssol ved-i.n: 20% acetlc amd and refluxed for 20 72 h.
The nixture was concentr at éd,and’ purifiéd: 8 -HPLC. (PRP-1, 35%AN WTEA to. .
“-give 'the title.conmpound: TLC Rf°0.55 (sil'ica; 4%1:1 n- but anol : Ac” Water) Rf -
0.59 (silica, 15:3:12:10 n-butanol, acetic acid, water, pyr|d| ne) ;
MB( ES) 458.2 ,g_%;w the title comlfJBLusa (2.5 g) QBFNM:{ gsolmnaﬁ%m ’Mwlﬁﬁ, sﬂmerlm-
(C28H3I N3C8. g calc §6 98, ﬁ Ifi { EﬁSj
C, 46.84: H, @7§éleHA,@@ 655 (m, ZH) 52652 (m, lH),49 491 (m 1 ),446 S,

- Exanpl es. 48 -.3,69 (s, I BH63:60(moBH),-3.10-2.62 (m, 6H). - -
7-[3-(4-pyridyl)propyl oxyl - 2- (2- phenyl et hyl ) - 3- oxo- 2, 3 4 5- tetrahydro-
1H 2- benzazepi ne-4-acetic acid 30 a)

N- (2- phenyd et biythathpl @R, SR8 4£aNitsbutbeycarbonyl)- (aminométhpi)phanoryméthyl]-2,3.4,5-

4-ni t ropht hal | B8l Rhe ne (11.5
g, 95 ml?rol) iﬁ?“%‘é%e&g%gﬂﬁ{ ylcr?xgl):glﬁ?gdl)rt 2&? Jx%él?ék"géﬂa Dean- St ar k
trap to ' r enoVke eempound of Examples57(a) (1¢mg; Q%mmvlhwasdmémdrlatded'l‘ﬂﬁ

corpound (24,8 0%"“’3%‘%&3‘335 G i e b et £ oY, D545 6

N ( 2- phenyl et fq)}lpych mmgylph@pgmp f14famg, 0.546 mmoj)yjand diethyl azodicarboxylate (86
A stirredysol g 0540 md TRYBRKKTE wik stizréd® Ierﬂ&(@)h (:é&eﬁumt@d ¢ e kdsidup DMVF

(8566 mol) poPes ey Hasctimptophaphy Calick gel) aDU T aORhERIAR) ol e e

at RT for 3. 5cdmpamd{t3tenighiMS(BS) en/ed?V4(M+ERtracted with ethyl
acetaté,.dried (magnesium sulfate) and concentrated. Trituration w th ether
afforde%the title 5 conpound (10.9 g, 64%: np 1124C,  MS(ES)
n e 282— [ MrH] @) marhy NS X-8-0% (amdimpmethyl)phenoxymethyl] ISt Sitetgatiydne3-culp-4328. 25

Hz, $=7e 252 8.25 Hz, 1H),
3.9 ( s Zﬁ %ﬂeggfé{} IJI@!}DM#‘ﬁé&“%g& fa%ba%eot J=7.87 Hz, 2H).
sing the procedure of Example 13(b) except subsutuung the compound of
._.Example 57(b) for the compound of Examplc 13(a), gave the title compound (65mg).
| MS(ES) m/e 574 [M+H]*.

20  d) (R,S)-8-[4-(aminomethyl)phenoxymethyl]-2,3,4,5-tetrahydro-3-oxo0-4-(2-phenylethyl)-
1H-1,4-benzodiazepine-2-acetic acid |
The compound of Example 57(c) (65 mg, 0.137 mmol) was dissolved in THF (1
mL), cooled to 0°C and treated with 1IN lithium hydroxide (137 mL). The reaction was
allowed to warm to RT and stirred for 15 h. The reaction was acidified to pH 5 with acetic
25  acid and the crystals that formed were filtered off to yield the title compound (70 mg); 95%
purity by HPLC. MS(ES) m/e 460 [M+H]*.

30

xo—4-(2-phcnylethyl) 1H- 1,4-bcnzod1azcgme—2—accnc acid

a) methyl (R,S)-8-[[4-[(N-t-butoxycarbonyl)- (2—ammocthy1)]p1pcndm— -yl]carbonyl]-
2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetate
Using the procedure of Example 1(h), except subsntuung the compound of
35  Preparation 16(b) for the compound of Example 1(g), gave the title compound (657 mg, |
37%). 1H NMR (90 MHz, CDCI3) & 7.40-7.08 (m, 5H), 6.95-6.50 (m, 3H), 5.50-4.40
(m, 5H), 4.00-2:43 (m, 14H), 3.73 (s, 3H), 1.90-1.00 (m, 5H), 1.43 (s, 9H).



c) 2-hydroxynet hyl - 4- met hoxy- N- (.2- phenyl et hyl ) - 1- benzami de 10

A sol ution of the conpound of Exanple 48(h):: {15 g, 0.05 mol) in isopropanol
(300 n.) and water (60 nl) .was :treated -wth:sadium borohydride (12 g, 0.3
nmol ) portlonvvl se After 3 .-%.:the m xture was concentrat ed
to half of the original valune, “quenched W th.5%.sodi um:: '
- bi carbenate sol ution, extraet ed’ vmth et hyl acet ate, dried’ (SDdI um ‘.: .
sulfate), concentrated to a small vol unme, and flltered to yield the t|tIe
conpound ( 10b)(R,S)-8-[[4-(2-amineethyjpiperidisr 1 palcarhony g, 4.8- oy iigrp30-412r VR
(400 Mz, C%ﬂc?glehﬁﬂ)tiﬂi @&nﬁ&hamemca-accuc aczd J=8. 25 HZ 1H), 7.12-7.28
(m 5H), 6 é i 33 Hz,
CiH), 4.46 (s, 2H)Usiagtee Rreccdsﬁf of Exgmpley 13(pLands (F?zc’“’SPbs“bZ“%’éﬂg(‘P" J=7.87

Hz 3 éH) " compound of Exampl} 58(a) for the compound of Example 13(a), gavc the title compound

2- hydr oxypret Wl

To a solu Q%bfm%?g?%lggﬁ%éﬁ/\uﬁ%mﬁ] %M@%‘D) at ) 8a7's3857pen 1'on of
t he 5H), 6.98 GynlFbuisd.6oflz)E060p8. 50418( eH)( 287 §d, 01,0847 hid)) 5.16-5108(n2.250

m.) was adde Q. t r
for 12 h, cogvg\éf%%g's?r@dt%g’ 3v.8? ’lH{h d% %nrllgcﬂse(g RISk ful gﬁ8’150
mL). The ni x1.35d.Qfn a8y BPLCH 21435( ht'i 25NV ITA STV Hoedeneat gas
ceased, 220 nm); Anal, @%H34m94n1 swgwa&damis% rmcsﬂd Nyig.42, Eddnd! C,
acetate. The_organic ase was i ed (sodium sul f at e) and
concent r & ed93-d yﬁeﬁé%tﬁbstﬁstle corrpound (24 g, 100%: IVB me 272.2

[ MeH +; 1H NVR (400 MHz, CDC13) [err] 7.08-7.29 (m 5H), 6.90 (d, 3=2.62

Hz, 1H), 6.73 (dd, J=2.62, 8.29 Hz, 1H), 4.58 (s, 2H), 3.83
(s, 2H), 3.77 (s, 3H), 3.10 (t, Exdtinple 56 J=6.78 Hz, 2H), 2.89 (t,
J=6.78 Hz, 2H). . 30 e) -
2- hydroxymet ..‘“... fﬂni:"-iz Y ﬂ Sk .L}! s eo | 3 benzyl am
i ne : - 'l-oa e 48[ d O, !u. nol ),
di -t - but ¥ di temehydia3eox0ib Aphenviethyl)-1H-1.4-b n21 apile-Zyaqstis acidd triethylanne

1%? §8mﬁ gog’cg:@nng gr@k‘%gggt)ﬁ]gégm ce. vﬂ%a&@gézs 4135?%313}’@_3-0?#—2 2

[ MeH] +; 1H Nidphenylsthyl), 1H-dpdchenyod mpmha%m’( m 5H), 6.90 (d, J=2.53 Hz,
iH, 35U§m§Qhe( prdcedbierof Example?RhH, cx su&nﬁgné yarﬁ#ﬂlvmélhﬂﬁuﬁﬁﬁ
2H) 2|?:|) 43 ( Sfor thl_c!? compound (oh'i ple 1(g), gave the ntfc compouHé I}QMR (48& Nﬁi
5 et hoxge 2- CRCI3} rﬁﬁ’éﬁgl(é,ths,%lﬁ Hi} ZH), 5.05¢7.80Q y(ma TE)N§.b§ 4dvi Jxd heHiny1Hb 6:58a(dd e hy
de J=7.8 Hz, 1H), 6.33 (dd, J=7.8, 1.5 Hz, 1H), 5.19 (d, J=16.7 Hz, 1H), 4.93 (1, J=6.5
Hz, 1H), 4.13 (br s, 1H), 3.68-3.79 (m; 1 H), 3.75 (s, 3H), 3.58-3.67 (m, 1H), 3.54 (d,
J=16.7 Hz; 1H), 3.48 (s, 3H), 2.95 (dd, J=16.0, 6.6 Hz, 1H), 2.67-2.82 (m, 2H), 2.62
(dd, J=16.0, 6.5 Hz, 1H); IR (CHCl3) 3230-3580 (br); 2230, 1731, 1656, 1603, 1437,
25 1375 cm-l; MS(ES) m/e 497.2 (M+H]*, 993.4 [2M+H]*.

b) methyl (R,S)-8-[[[4-(aminomethyl)phenyljmethylamino]-carbonyl}-2,3,4,5-tetrahydro-
3-ox0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetate
A mixture of the compound of Example 5%9(a) (0.125 g, 0.25 mmol) and 10%

30 palladium on carbon (0.25 g) in glacial acetic acid (50 mL) was shaken under hydrogen
(47 psi) for 5 h. The reaction mixture was filtered through Celite®, and the filtrate was
concentrated to give the title compound (0.153 g, 99%) as a bis(acetate) which was used
without further purification. '

35  ¢) (R,S)-8-[[[4-(aminomethyl)phenyljmethylamino]carbonyl]-2,3,4,5-tetrahydro-3-oxo-
4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid
The compound of Example 59(b) (0.15g, 0.25 mmol) was stirred in 10% aqueous
acetic acid (25 mL) at 110°C overnight. 1N Hydrochloric acid (4 mL) was added and



A suspension of the conpound of Exanple 48(e) and MQ2 (75 g, 0.86 nol) in
CH2A 2 (275 nL) was stirred-at RT for 18 h. The ré&action mi xture was :
filtered and concentrated to give the titled conpound (20 g, 70%: M5
m'e 370.2 [MrH +; 1H NMR 7.7 (400 MHZ," CDCI3) : [err] 10. 16 (s, 1H) 7.34

(d, J=2.14 Hz, 1H), 7.07-7: 27"(:’;;m TH) E 4_3939" 3
bt - 2H) 4. 2. 75 (bt 2H).,.1:46%(s, 9H). '_;_".fg)
2- [_5 met hoxy 2- [N-(2 phenyl et hyl) - N-(t but oxy car bonyI )am norret hyI ] phenyl]

5- 0X0- tmhﬁ@wds mxﬁmﬁedﬁmamadlﬂmgﬂaﬂﬁ hadhe reaction was cooled] lyophidiaechandsth

Cucei ni ¢ anhyERREe %@nﬁw ﬁ%ﬁ?@%kﬁ@@p%%?ﬁwjﬁﬁ #f"% j(zo

g, 0.05 nol) compouln 5> myfe 487. M+H]h etrm}((émﬁﬁ) 4@4%@2 d f
..added dropw 18 h, |lute wth'
CH2d 2 (180 %% 'C?tggl-'hl\?\n ?ﬁ“ ?adﬁiﬁ %S\@sﬁ%r och or| ¢ acid, dried (sodium

sul.fate) and concentrated. The residue was triturated - vmth
ether/CH2C12 (75 nl,. 2:1) and filtered Edfpliébdtrate was concentrated to
give the title 15 conpound (23 g, 87%. ' h) trans-3a,5, 6,
10b- tetrahydro 9- rret hoxy 5- (2 phenyl et hyI) 2H-furo[3 2- :
d] [ 2] benzazePBparadéBbh 8.4 h 2-P D, 516-1¢ u:. droppriddd of
Ei(g')r:gl_]g 618(89) 1le: 31 ';. o,. %n ‘,‘l‘[ u-I h ll-nA v-@ ,-jo 23 3

concent r atoed geid gi ve

2- [ 5- net hoxy- I

oxE) tgfraﬁxér% r%%&@%ﬁr gb;g Mﬁg&b?}@g &gﬁ'ﬁ?b% }uza%dropygd;% VB( ES)
ne 370.2 yl]th]mthylammo}carbonyl] 3-pi-4( ahqrwlethxl)-bltlﬂyt—btmz inerd-acegate
mol), and. benzot ri gg ?g%ﬂe abiple " RANTBICIH! ALY e Bt 2
hexaf | uor ophosphat e 05 m)l 1SS0 %?&2%400 rrL)
and al | oned tRyeparptomi7 %WFW‘@%tgqu'ﬁé Wﬁ?@?@%@gwﬂﬁ

the residye was purified by flash colum chronat ography (silica gel, 0.2%

T SRR U e

3H), 6. 91- 6. Methglaniific]carbBnylF3-dxo-41@)phefiyle@yl)-dH-1 d:banﬁtﬁepiﬁe-ﬂlza,ccdd-ac;d 5. 01

321557 o, 114 l%ﬁlﬁ;’?ﬁf&&f%% gl 5, Heepr bt fp g

3.52 (m 1H) E@nmic 606 Qrihezccsupqund of Example l(ll.rgpvc the Tigle compoyné, rmé Ril‘

(7dd ‘rJ] 1752 2 zg n y é addlent A:acetonitrile B: watcr—9 lf%

ey TR L s o e o S o U e,

0.35 nmol ) i nviEly) § 9.6 (bhddIHY . m-vqsa(m GH),1.0nH) 1H)) 63491@0QH)(63@S €,)1H)RS.5

treated with pajjadiymhydl @4 (e {#8%0 @, 1, 3.75- 3.05 (br m, 6H), 2.9-2.16 (br m,
16H); MS(ES) m/é 505 [M-+HJ*.

25

nyl]-1H-1.4-benzodiazepine-2-acetic acid

30 a) methyl (R,S)-2,3,4,5-tetrahydro-8-hydroxymethyl-3-oxo-4-(2-phenylethyl)-1H-1,4-
benzodiazepine-2-acetate :
Methyl (R,S)-8-carboxy-1,2,3 4~teu'ahydro-3-oxo-4—(phenylethyl) -1H-1,4-
benzodiazepine-2-acetate (3.8 g, 10 mmol) was treated with thionyl chloride (50 mL} and
the resulting suspension was heated at reflux under argon with stirring for 15 min, cooled
35 to RT and concentrated. The residual oil was re-dissolved in toluene (25 mL),
" concentrated and the residue was dissolved in dry THF (50 mL). The solution was stirred
at RT and sodium borohydride (2.0 g, 53 mmol) as added in one portion. After stirring
" for 16 h, the reaction was carefully quenched at 0°C with 1IN hydrochloric acid, basified

5 (bs, - H) 381(S H) 332;};,'.



mg) and hydrogenated (50 psi) for-4 h. The mixture was filtered and the
filtrate was concentrated. The residue was azéstroped with ethanol
and- tol uene. The.residue was. .. dissolved in ethanol (75 nL) and heated
to reflux in the presence of 4. I\/Ihydrogen - chloridel/dioxane (2 nL) for
-2_h. .The solution was concentfatied: to . gi.ve' %e tltl e.conmpound, 5 (0.11 g
83% MS(ES) nme 382 FMH +: 1H KNVR™(1400 MHz,- €DC13) - ferr] 7. 08-7.726- (m

b 41 b, Vil T gddfym %%ﬁeﬁﬁqéﬂéﬁyw@@m‘x‘h“&ﬁé ey,
3.76 (s, 3H) dfed’ Gndghesium sulfatg)ang. wncqﬂgatcwunfy:a@gn sh-ghrorgatggmphn (smq;t

2,82 (M M) g, 18 hbsharkBui8borbitn) gah th s compodtd (171 £47%)s Bolichdhm. 10

7" hydr oxy- 2- (FLOHRARPH4% Gijics 29, $%gnethanolchlorafppny:, HH MK (GDGLR A2 63(4de 11D
acetate 7 5 277 (m, 280 287a4 UTHRB.2F (Brive 2HY,R681 (e, 9H),Bsray, SHA84.5) ({, QHYyL

O er71C was. ABGRAtl S AERTIAS e, 11766 & TR e TA 0 AL s

war med to RT 8wR7 Hz,HH)JI7120t(aq SH)t h CH2Q 2, washed with cold 3N
hydrochl oric acid, dried (sodiumsulfate), and concent rat ed to gi ve
the title corrpound(o 08 g, 74%: MS(ES) nfe 368.2 [ MtH| et hyl

7-[3-(4-pyridy) )rpmb9&6)@%}bnzmome@ubm,@sma)hy@oo&ost(mhsnxlethrl&ﬂﬁd1,6-| H 2-
20 benza;gpl B A mxture of the conpound of Exanple

8(j) (20 Aot dy| hl oride hydrochl orid
?5(() an( 0. 2 mol ) | T@@oﬁf}morl ﬂ&e"omo zfr%%nggrlwglofng%iﬁqy r(%iémg{:;l ©

0.5 mol ) was té%&%ﬁﬁﬁ'idé‘tl 98] £0 mrhol m drySTHIF (40haLy) sﬁﬁm:ma:&mder orglm@ched
with ice water, t cet te, drled( sul and
25 concent raP@‘EF 8‘? q’f’ﬂﬁ“'ﬁ(ﬁ leg n(qucmnﬁm Qo186
[ MeH] +. was ﬂlowed to warm to RT and sumed for 3 h. The mixture was conccntratcd and the
{13 DA YRR K o b RIS 3038, S AN g o >
48(k). and 1N yisdd the:thipchompourd @@mz,.@%), MLGBf 0.38iGikicvgel; 40% ethyt ed at RT
fcg:rpgugdand agtdthk/nRYani ! mH@M&Y(&@QH)Wﬁ 56 &, Q),tﬂSﬂBMemt) 11 (i, &), 3.71
"(2H, m), 3.74 (34, s), 3.83 (1H;’ d, 3216.5Hz); 4.37. (2H §),74.90:(1H, 1), 5. 13 (1H, 4,
_ J=16.5Hz), 6.82 (2H, s), 6.89 (1H, d), 7.1-7 28 (6H, m).
20 | |
c) (R,S)-[2-methoxycarbonylmcﬂ_1yl-3-oxo-4-(2-phenylgmyl)-2,3,4,5~tetrahydro— 1H-1.4-
benzodiazepin-8-yljmethyltriphenyl-phosphonium bromide |
To a solution of the compound of Example 61(b) (1.15 g, 2.67 mmol) in dry THF
30 mL) was added triphenylphosphine (0.71 g, 2.7 mmol). The reaction was refluxed for
25 4 h,cooled to RT, concentrated and triturated with ether, filtered and dried under vacuum
to give the title compound (1.89 g, 100%). 1H NMR (CDCl3) § 2.01 (1H, s), 2.73 (2H,
m), 2.90 (1H, dd), 3.08 (1H, dd), 3.54 (1H, m), 3.65 (1H, m), 3.70 (3H, s), 3.74 (1H,
d, J=16.7Hz), 4.49 (2H, dt), 5.08 (1H, d, J=15.5Hz), 5.17 (1H, 1), 6.40 (1H, d) 6.58
(14, d, J=11. 4Hz) 6.87 (1H, s) 7.18 (5H, m), 7.58-7.80 (15H, m).
30
d) methyl (R,S)-S-[4-[N-(t-butoxycarbonyl)-piperidin-4.-yl]-1-(E and Z)butenyl]-2,3,4,5-
tetrahydro-3-oxo0-4-(2-phenylethyl)- 1H-1,4-benzodiazepine-2-acetate
To a solution of compound of Example 61(c) (1 g, 1.44 mmol) and the compound
of Preparation 18 (1.75 mmol) in dry THF (30 mL) was added, with stirring under argon,
35 a 60% dispersion of sodium hydride in mineral oil (58 mg, 1.44 mmol) in one portion.
After stirring for 16 h, the reaction was concentrated. The residue was purified by flash
chromatography (silica gel, 5% ethyl acetate:chloroform) to give a mixture of the title
compounds (0.717 g, 86%). Pure olefin isomers in the ratio of approximately (1:2) (Z:E)



Exanpl e 49 35 Preparation of

7-r3-(4- plperldlnyl)propyloxyl 2-(2- phenylethyl) 3-0x0-2.3.4.5- -
tetrahydro -1 H 2- benzazeplne 4-acetic acid. Usi ng t he
procedure of Exanple 34, exc¢épt: SUbStItUPH@Q the conmpound of Exanple'
48(1) for the conpound of Exénple 9(a) gives: the tltle conpound
Exampl e 50 Preparati on of

(R-S) - 8- [ [ [ 3-wemiobtainedlbyl HPILE ahdomattigraphy ¢slidacge):|40% sl,atcﬁtcﬂmmn;m&ixsomes 5
0X0- 4- ( 2- phenyth a4 Jc Za“r Pe %?216433 81, %l)anltS' @Hﬁ%};q 68 (zq‘ da)_f?sm)'

(R S)-8-[[[3-(am norreth phenylTam noJ car bon dr o- 3- 0X0-

.. 4- (2- phenyl etihgﬁ))(zﬂl—ﬂd); e(ﬂkbdl)azaﬁl(ri ddx la%lé'l dd), 3.72 (3H mDJsﬁ Ty (3thes),
procedure of FygupledlRia)y d49@)(1Hei<)CSHB (§Hbﬂt!l-t}351%) $aNab 9, 10

gave the BT &%T-P?EEM%‘@M#‘%@%&%%E%?%? pj;zr@ﬁ'z%éo?% S8

3H), 2.95 (d &@80d1H,1d J=I8Hz), 7.20 (318, M)MS@EST)Qn/%%Z(M+Qb‘D., 3.70(s, 3H)
391(d 1HJ17H2)490520(m , 3 (d, 1H J=17 Hz),
6.93-7.93 (m 12H). 15 b)

(R'S)- 8 [[[3- d)dmﬁeﬁxﬁnkﬁficww}m@@ p}mnbhﬂwl}ii£4~Bplﬁcﬁdlhdtylhm®¥m83‘lyﬁx0 4
(2- phe qt Xél)zoﬂn'ﬁc “,%_%gg&aggé azepl ne- 2-acetic acid Usi ng

t he procedure of , except substltutlng t he conpound of
Exanpl e 50(a) for Uﬁeg@mnmdmbfsxmplbéﬂboayd 1¥ sk excaps subistituing thepound: (85
MB(demlpdithés df ket B1ta) §9% bl s#100- 3 10

ny) : )

REIPTIEN oot e . e v e S e TR

= 2 61 ‘( PRP- 158386 ]H $8% NNG‘MTE)ﬁndW 58.68; Ides 841 NQB’BZ'[HIQIZ@ knan7 (PRP--l® -
35% AN/W-TFA); 1H NMR (CD3OD) 5 1.38 (2H, m), 1.45 (2H, m), 1. 61 (lH br s)

15 1.95 (2H, d, J=13.6Hz), 2.22 (2H, dd), 2.61 (1H, m), 2.77 (24, m), 2.91 (3H, m),

3.35 (2H, m), 3.67 (2H, m), 3.79 (1H, d, J=16.8Hz), 5.02 (1H, dd), 5.37 (1H, d,
J=16. 5Hz) 6. 15 (lH dt) 6.26 (lH d, J=15. 9Hz) 658 (IH s), 6.60 (1H, d,
'J-7 8Hz) 6. 81 (lH d J—7 8Hz), 7.17 (5H,. m)

20

a) methyl (R,S)-8-[4-[N-(t-butoxycarbonyl)-piperidin-4-yl}-1-( Z)butenyl}-2,3,4,5-

25  tetrahydro-3-oxo-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetate

The title compound was prepared by chromatography of the mixture of Example

61(d). Z-isomer: MS(ES) m/e 462.2 [M+H]*; Anal. (C28H35N303-1.5 CF3CO2H-0.5
H20) calcd: C, 57.83; H, 5.73; N, 6.27. found: C, 58.03; H, 5.89; N,6.55.; HPLC k'
4.98 (PRP-1®, 35% CH3CN/water/0.1% TFA); 1H NMR (CD30D) § 1.30 (2H, m),

30 1.41 (2H, dd), 1.58 (1H, br s), 1.82 (2H, d, J=13.1Hz), 2.34 (2H, m), 2.60 (1H, m),
2.76 (2H, m), 2.88 (3H, m), 3.29 (3H, m), 3.69 (2H, m), 3.81 (1H, d, J=16.9Hz), 5.04
(1H, m), 5.40 (1H, d, J=16.6Hz), 5.58 (1H, dt), 6.31 (1H, d, J=1 1.6Hz), 6.48 (1H, d,
J=7.9Hz), 6.50 (1H, s), 6.85 (1H, d, J=7.6Hz), 7.18 (SH, m). |

35 b) (R,S)-2,3,4,5-teu'ahydro—3-oxo-4-(2-phcnylcthyl)¥8-[4-(pipcﬁdin—4-yl)-1(Z)—butcnyl]--
1H-1,4-benzodiazepine-2-acetic acid
The title compound was prepared in the same manner as in Example 61(e), except
substituting the compound of Example 62(z). 1H NMR (CDClI3) & 1.08 (2H, m), 1.41



Exanmpl e 51 25 . Preparati.on of

8-[1-[4-(4-pyridyl)piperazinyllcarbonyl]-2.3.4.5-tetrahydro-3-oxo4-(2- -

phenyl et hyl)- 1H- 1. 4-benzodi azépl ne-2-acetic acid Usi ng t he

procedure of Exanple 32, except substltutlmg “1=(4- pyridyl) pi perazine for

N- net hyl - 2- (4- pyri dyl )et hanam ne,” . 'gave the'tfi-de-conpound: -HPLG RT. 16: 6 m n

(YMC 30 ODS-AQ 6 x 250 nm ‘1.5 nl/nin, gradient, A acetonitrile

Exwat Ier gzl%(IFlAm)l(i 180(?141 s), 16& (2H, ?d)JElIlQszd?lt @I—l |4, 264 221@ ay)2.72 (lH
anpl e at,j,o

(RS- 8- (11 4- Rt RANEER DY 383 A0, 3T3GH, e B, PPt A6 5b & T513.2H0),

_ tetrahydro3- k@3 Qll(lzt)pﬁaﬂﬂlelt dyI=16.5H2), 5159 € ol deispl InGH2), é&étﬁll:l dcid

Usi ng the pr e e i ng
t he ) cgnpqgffdﬂﬂq#&é’rggggyt‘ll éo)ng(lég)(l ?‘f)?’l"t eg)ccj)ﬁ:rgr‘i)zcc) lr%{dq%? E’r epgfggq g%ﬁ "1( b)
in Exanpl & 7(m); MS(ES) m/35762(M+H)§}'+ eI ded the title conpound: MS(ES) nfe 507

[ MFH +; Anal [ C27H27CI NAO4 .5(C2HF302) . H20 cal cd: C, 51.43; H, 4. 39;
N, 7.99; found: C,51.36; H,4.29; N,7.90. 1H NMR (DVBO-d6, 250 MHz)[err]
2.51-2.60Cm 2H), 2.65-2.70(m 2H),3.45-3.55(m 2H), 3.85(d, J=17 Hz,

1H), 4.15(s, 2H), 4.95-5.00(m 1H), 5. Behplelesl7Hz, 1H), 5 5.85(s, 1H),
6.70-8.05(m 13H), 8.20-8.30(m 2H).

Exanpl e 53 Pr epar at ion of

2- 1 3- ( 4- poperhrepars RS YoBe {2
benzocycl ohe _
3-[3-(2- plpepé ‘ Hox
e-6-acetic - aci d a) rrethl

2- et hoxy - 7- Quf gricbhyf (R,59-8- @ 2y 2Y-or éhh&emaybfdn%&mlﬁ&%eﬁlyﬁﬁﬁé@&ﬁmeﬁﬂ?
2,3,4,5-tetrahydro-3-oxo0-4-(2-phenylethyl)-1H-1,4- -benzodiazepine-2-acetate
15 Using the procedure of Examples 61(d), except substituting the compound of
Preparation 19 for the compound of Preparation 18, gave the title compounds in the ratio
of approxlmately (2 3) (Z:E). E-isomer: 1H NMR (CDCl3)  1.47 (94, s), 2. 72 (lH
dd), 2.83 (2H, dt), 3.04 (1H, dd), 3.73 (3H, m), 3.75 (3H, s), 4.32 (2H br s), 4.85
. (1H, br s), 4.95 (1H, 1), 5.24 (1H, d, J=16. 5Hz), 6.77 (1H, s), 6.83 (2H, 2d), 6.92
20  (1H, d, Jirans=16.5Hz), 7.01 (14, d, Jirans=16. 5Hz), 7.2 (7H, m), 7.43 (2H, d,
=8.2Hz); MS(DCI) m/e 570.5 (M+H)*.
Z isomer: 1H NMR (CDCl3) & 1.46 (9H, s), 2.66 (1H, dd), 2.82 (2H, m), 2.98 (1H,
dd), 3.70 (3H, m), 3.74 (3H, s), 4.28 (2H, br s), 4.87 (14, br 5), 4.90 (1H, t), 5.20
(1H, d, J=16.5Hz), 6.43 (1H, d, J¢ijs=12.2Hz), 6.49 (1H, s), 6.53 (1H, d,
25 Jcis=11.8Hz), 6.55 (1H, d, J=6.2Hz), 6.69 (1H, d, J=7.8Hz), 7.20 (9H, m); MS(DCI)
m/e 570.5 (M+H)*. -

ahydr o- 5H benzocycl ohept en

b) (R,S)-8- [2(E) -[4-(aminomethyl)phenyljethenyl]-2,3,4 5-tctrahydro—3-oxo—4 @- .
phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid

30 Using the procedure of Example 61(e), except substituting the E isomer of
Example 63(a) for the compound of Example 61(d), yielded the title compound. MS(ES)
m/e 456.2 [M+H]*; Anal. (C28H35N303-1.5 CF3CO2H) caled: C, 59.36; H, 5.03; N,
6.64. found: C, 59.42; H, 4.91; N,6.71; HPLC k' 3.34 (PRP-1®, 35%
CH3CN/water/0.1% TFA); 1H NMR (CD30D) 6 2.64 (1H, dd), 2.78 (2H, m), 2.93

35 (lH dd), 3.70 (2H m), 3.84 (1H, d, J=16.8Hz), 4. 91 (24, s), 5.07 (1H, m), 5.42 (1H,
d, J=16. 4Hz), 6.77 (1H, s), 6.81 (1H, d, J=7.5Hz), 6.91 (1H, d, J=7.5Hz), 7.08 (2H
s), 7.18 (5H, m), 7.42 (2H, d, J=7.7Hz), 7.59 (2H d, J=7.9Hz).



15 net hyl

3- net hoxy- 7- oxo-6, 7, 8, 9- tetrahydro 5H- benzocycl ohept éne- 6- acet at-e--

Usi ng the general method of: J.-Org. Chem: - 5%<:1429 (1992), except
substituting 2- met hoxy beﬂzcrsuberone- 103~ Oy, ‘Chem 47,5201 (1.982).)

for benzosuberone, and “separ.ating- the resultl ) ___._-m'xture of |sofrers by

‘chromat ography, gi ves the title corrpounds 20~ b) -
2-[3- (4- pi peri di nyl) propyl oxy] - 7- oxo- 6, Eamabt@_trahydro 5H benzocycl ohepten
e- 6- acetic acid, and

3-[3-(4-piperidi nyI proyl oxy] 7h01XO 6,7,8,9- tetrahydro 5H

benzocycl ohep B3e y : ‘ phenyllethenyll abydse-3cpKroct-(%f

- Exanpl €s™ 48, gR&RRhvillPEl] 44 Jia@etfin-Slhodidq okl rrpounds of ‘Exarpl'e " v
51(a forthe gLves th t.| e corpounds. 25
Ex(arrgjl e 549 ﬂl 61(%5 \éxcscpts%sttitl.uung thc%oxltjler gf

(RS)-8-[[[2- E%mﬁﬁbammwmedwhmwdmmkmmemlmmma&Uic tleTohpbund. MS(ES)

tUSIt L gh%/gre op?oggg 4 2@%]8,?_}:}%?)![@%{1)(@ }}ggp:]%& %(%Z(ﬁlﬁgégg?j&?cdzé‘g?{sbcna& 16%; RO
substituting ®6i88. found: ébr‘jﬂdﬁnﬂl éf73pNepd i 4 HRIC kK34.B) (PRP- 1@ S5&ni ne and
benzotri azol - Nparer/0 wtﬁd@ trgﬂmrgq' @5\3@@) a@?gm@r&m .76 (2H, m), 2.88 -

hexaf 1 uor ophospitat e
3- et hyl cad®odi{1H &b, ﬁgﬁ?r@l:hll@s Bd8 (1 deJﬂfe Hl)dé shd- 008 n$.85488. 2

[ MEH] +; I 5 733
N, 10. 35, fougcleH %’51(:%% 53. @9|$1H d?%@?(}ﬂ"%?ﬁ&@ s)Fﬁg§§éﬁ?d !ri:7 éIe{?fr3
25% AN/ W TFA) . 7.17 (5H, m), 7.27 (4H 2d). - 96-

" Exanpl e 55 Prepar ati on of o
(RS)- 2345tetrahydr08[[[2[2(hydr X i-d- 4-
yl | et hyl ] am nol car bonyl ] - 3- ox0-4- ( 2- pheéﬂ&% -1H 1. 4benzodi azepl ne- 2- ace
tic acid 1% USI ng t he procedure of Exanpl e 54, except substituting
the compound ef, . . ] : .

aration
13(j), gave t ‘ %‘2—
(C27H28N405. found: C,

63.74; H 5. 9%) m@m&i (®; k)az,d,ffb %d‘ahy&ro?é)oﬁgﬁ-'?z Hh@ﬁyllmyﬁ-‘ffi/m (pynd’éﬁi/y%B%é)m 1- -
yl]carbonyl]- -1H-1,4-benzodiazepine-2-acetate
20 Using the procedure of Example 32(a), except substituting 1-(pyrid-4-yl)piperazine
for N-methyl-2-(4-pyridyl)ethanamine, gave the title compound. HPLC RT 16.3 min
(YMC ODS-AQ, 6x250 mm, 1.5 mL/min, gradient, A:acetonitrile B:water-0.1% TEA, 10-
80% A during 20 min, UV detection at 220 nm); MS(ES) m/e 528 [M+H]*.

25  b) R,S)-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-7-[[4-(pyrid-4-yl)piperazin-1-
yljcarbony}]}-1H-1,4-benzodiazepine-2-acetic acid '
Using the procedure of Example 1(j), except substituting the compound of
Example 65(a) for the compound of Example 1(i), gave the title compound. HPLC RT
14.6 min (YMC ODS-AQ, 6x250 mm, 1.5 mL/min, gradient, A:acetonitrile B:water-0.1%
30 TFA, 10-80% A during 20 min, UV detection at 220 nm); 1H NMR (DMSO-dg:TFA, 250
MHz) & 8.3 (m, 2H), 7.19 (m, 9H), 6.55 (d, 1H), 5.4 (d; 1H), 5.09 (m, 1H), 4.0 (d,
1H), 3.7 (m, 8H), 2.8-2.4 (br m, 6H); MS(ES) m/e 514 [M-+H]*. '

Example 66
35

ara:nf -2.3.4,5-tetrah -0x0-7-[[[2-(piperidin-4-
yDhethyllmethylaminolcarbonyll- 1H-2-benzazepine-4-acetic acid
a) t-butyl 3-bromo-4:methylbenzoate



10 . Exanpl e 56 Preparation
of (R S)-2,3,4,5-tetrahydro- 3 oxo 4- (2phenyl et hyl ) - 8-[TT 4- e ‘o
(trlnethylannonlun)butyl]anlnolcarbonyl] 1H 1. 4-benzodi azepi ne- 2- acetic

acid. 15 hydrochoi gde) BRI The ﬁpﬂpound of.. Exanple..33(.a)... (92 ngL
0.19 nmmol ) in THF (5 nl) masipreated “WLEh lodonethane (14 3, hL 2 .
mol) “and t'he reacti-on m xture- was heated to reflux fof ™ " L 16 h The “'”'

white solid that ﬁ%fﬂ%&l’c‘%g -trGho- aq% xbanzfoid atc'i@ém% gasdmmb

et her. The sol1d was, t eate oric a I ed
Co'v ol d t hemLyin & ElasHHRTA NSO CARCOURITO ek fas BBl g ng # NK/R
(400 MHz, CD&@)ree{cﬁbﬁ ]voﬁnﬁ@;f éazsoxlmatcly 150 m16 - Biflubrohtethaniesulfdhic deidd@.220, 1H)

> 03 E b, 1H)H? Sipgh vas g se f‘é&sémze%gl(lft mmcﬁ% s gealdd Th%l_l)

2H), 1. 665 (t readtihn was Qfowed to warm to RT and was stirred for 6 d. The bomb was dpeaerb! e 57
Prepar at i on of

(R S) - 8- [ 4- ( SHeTd2I87% SRt Ricahonte OO mb) vas gdded slowly, Thy mixture,wes,

phenyl et hyl ) anb\&edltomn fardiSanie phdether @50 mlo wasiadded. ﬁcd;yenewnrylsepamtcd and
(R S)-2,3, 4, ﬁxé&gm&g&%& »bagﬁecpwﬁs@fmdlﬁn B%e%n&z@(memmam&wm Brik 30°

benzodlazeplne 2-acet
(R S) - 8- car b&mb)-3Dnying ﬁreaanaﬁwrsalfgcbmcﬁnemﬂ@hwét%m}c coppoynd; (12.88 g,
benzodi aagpi 98%3 a8a§ehéw ofl3 TLC Re8. emdh)emaslxdumal (280/MH, mcmssaaqam)

thyl " cnl orofohAdie (el b @ irhd, L7 e 37 nad 8 i %aéf 1 A o

1 h and filtdrs8ds, THY; IR (QCla) d716,5136801257, 1255)[1870,]1023,1H 155m-1y MS(ES) miet h

sodi um bor oh ) +(7.5 nm). The reaction
was al | owed ?zg\/\ml?glﬁgr{yﬂ%ﬁfre th‘;ﬁ%he m xture was acidified’
wi th 3N hydrochl oric acid and ext ract ed with ethyl acetate. The

organi c as y\@&” 0. 5N sodi um hydroxi de and with
bri ne, dﬁ?ed%z eS| um su#ﬁﬁm eﬂw(? concentrat ed

A mixture of the compound of Example 66(a)(5.25 g, 19.36 mmol), N-
bromosuccinimide (3.79 g, 21.3 mmol), and benzoy! peroxide (0.23 g, 0.97 mmol) in
carbon tetrachloride (100 mL).was heated to reflux. ' After 15h; the mixture was cooled, -
filtered, and the filtrate was concentrated.. The resuiting material was used without

20 purification. TLC Rf 0.57 (10% ethyl acetate/hexane).

¢) t-butyl 3-bromo-4-[[N-t-butoxycarbonyl-N-methoxycarbonyljamino)methylbenzoate
The compound of Example 66(b) and methyl t-butyl iminodicarboxylate potassium
salt (prepared according to J. Chem. Soc. Perkin Trans. I, 1088, (1988)) (3.10 g, 14.52

25 mmol) were combined in dry dimethylformamide (20 mL), and the mixture was warmed in
an oil bath at 60°C. More methyl t-butyl iminodicarboxylate potassium salt (0.83 g, 3.89
mmol) was added after 20 min and the mixture which was stirred an additional 5 min and
concentrated. The residue was partitioned between water (100 mL) and ether (100 mL),
and the layers were separated. The aqueous layer was extracted with ether, and the '

30 combined organic layers were dried (magnesium sulfate) and concentrated to a brown oil.
Chromatography (silica gel, 20% ethyl acetate/hexane) gave the title compound (5.21 g,
61%) as a ycllow oil which solidified in vacuum. TLC Rf 0.49 (20% ethyl acetate/hexane);
1H NMR (250 MHz, CDCI3) 8 8.15 (d; J=1.6 Hz, 1 H), 7.89 (dd, J=8.1, 1.6 Hz, 1 H),
7.16 (d, J=8.1 Hz, 1 H), 4.95 (s, 2 H), 3.84 (s, 3 H), 1.59 (s, 9 H), 1.41 (5, 9 H); IR

35  (carbon tetrachloride) 1756, 1719, 1369, 1352, 1297, 1255, 1232, 1155, 1113 cm-1;
MS(ES) m/e 446 [M+H]t, 444 [M+H]*, 390 [M+H-C4Hgl]*, 388 [M+H-C4Hg]*, 334
[M+H-2xC4Hglt, 332 [M+H-2xC4Hg] .



to give the title conmpound (2.31 g). 1H NWR (250 MHz) [err] 7.25-7.10 (m

5H), 7.09- 6.78 (m 1H), 6.75-6.51 (m 2H), 5.26-5.25 (m 1H),
4.94-4.91 (m 1H), 4.46 (s, 2H), - - 369(3 3H)36636I(m
3H),3.10-2.62(m 6H. - 5 b)- ety 1054

(R S)-8-[4-(N-t-butoxycar boriyl) - (am norret hyl- )phenoxyn’et hyl] 2 3 4 5-
tetrahydro-3:0x0- 4- ( 2- phenyl et hyI) 1H -1, 4- benzodi azepi ne-2- acet ate
The~conpound d;ft-bE@BFHrsmﬁltc Ro-butd:BRarbBnylfamado]) Hgthy 1bma:il ssolved in dry THE

10 nmL dt t Cwth Pr t 122 ,
546 fmol) |SPa’é\%@{!°tr]°FPi\4‘mBﬂ‘é‘H{R M‘””}?ﬁ(’#ﬁ&"x pAEERER S ST e
di e}?_r:_y:c azzglmdﬂoh {:ﬂcgﬂ?&m lltflmtﬁol54iﬁmmliah01 (lOﬁmDMMIsmdmsR'EtAftﬁed
at or ' cenf rate e e as
chr omat ogr aph%;]'? cfgacélé’f‘ waagﬁ}ﬂgé "Yficéggfoel?‘h‘%x W%dd‘lfn\k}'eq{'%y@%t | e
conpound (15GonmpinedvBEEES laytns %Mw{xsuem)mh brine (100 wL.),dsied\(inagnesium sulfate),
(R'S)-8-[4- I 15
E; henill S Ly| §adﬂgr'& H%tnbenzogﬁaze ﬁé (lﬂi@a %ﬂs@*&ﬁ}f&@%@fn&&e‘? Qve‘khé?xﬂe
procedure of compasnd (4.29 5,)95@@@&@511@&»7 eil whigh slowdyepartialinsel ﬁcri
Exarrpl e 57( b)TEQ'R{ (81 stvpemwac@ia@mé)elmwm (400\WeHE'EDCI) | $8.¢3 (R I=NS

. Mt
(R S) B [ 4- (EHroBM PP Yhans Sy ke i} 15, 3:42 @ Yok 0 ey dr B SB50l 1D by
g]'E h)él(;rrpl lg c (dHi6.3 Hhenzgy ﬂ@@f;{@lmH) 456 9:!—18)2!1{ Qcarbonntc_tlyﬁchlondéﬁhmmmmnd
cool ed to OC ];‘%)é 3?5’%33&13&3@ Hﬁmﬁp(ﬂ PNS&: ) s E{é&[hﬂh"éNFgﬂéé{W Bn
was ~all d\l\éd Nd*’vvéB&ﬂt[M-*R?ﬂ'*aﬁl%B EM#HH‘ECB%)& [MSHHC4HRY, 382 EMirdhCyHslt,
idified t +h tals that f d

?F: tiarleel of19 to @%dé“%ﬁ_fa{] %%coﬁgggn 0 ?rg)crySS?/bs apuri(){';rebymeleDEC
MS(ES) .4H e 460 [ M+H] +. Exanpl e

?g S) 33 [ Zfe( ramﬂoel%% OS‘%CMbonyl4 5 t.blﬂ“fx cargo%/-f-[&(t-g) 4. 5- tetrahydro 3-
0X0- 4- ( 2- pherButeeprbpnyt ammﬁwﬂyﬂﬂrbméfz/ bpwaroate acetic acid a) methyl
(RS) - 8-[[4-[ (N-t - bpiRpiatbenyd (601 gz Bisa @th Walsau&farzb@samaoybi@ae&aﬁwnh

Using' the- pr did é&%ﬁ%%@ﬁhﬁ%"%ﬂ%’ D BT A E B g i D 2 dRBBbNiE of 35
Prepar ati on Idrthu-tol yiphdsphine (9hmgn@l30 tnnkoly repd dnﬂc(pyﬁ:pylghykar_mdme( 1t03thE, £80pound
6. 95- 6. 502 m ™) inghOlt S LS e bidtn hh flodptind dbpgflansSh,
3H), 1.90- osyacunuosfa)rgompmg o{yslcsmﬂ)i was heated to reflux under argon. After 55 min, the
' reaction was cooled in ice/water and poured i into cold ether (150 mL) After standing for
10 min, the mixture was filtered, and the filter pad was washed with ether. The filtrate
was concentrated to a yellow oil, which was concentrated from toluene to remove residual
25 propionitrile. The residue was chromatographed (silica gel, step gradient, 15-30% ethyl
acetate/hexane). All products with Rf 0.26 (major product) to Rf 0.65 (25% ethyl
acetate/hexane) were isolated together as a cloudy, yellow oil. TLC Rf 0.26 (major
product), 0.37, 0.49, 0.56, 0.65 (minor products) (25% ethyl acetate/hexane).

30 f) methyl (R,S)-3-mcthoxycarbonyl-4-[5-(t-butoxyc;‘arbonyl)-z-[[(t-

butoxycarbonyl)amino]methyljphenyljbutanoate
10% Palladium on carbon (0.94 g) was added carefully to a well-stirred solution of

the compound of Example 66(e) (1.36 g,2.93 mmol) in ethyl acetate-methanol (1:1) (29
mL) at 0°C. The stirring bar was removed, and the mixture was shaken at RT under H2

35 (50 psi). After2h, the mixture was filtered through Celite®, and the filtrate was
concentrated to a pale yellow residue. The residue was dissolved in methanol (29 mL),
and palladium(II) hydroxide on carbon (moist, Peariman'’s catalyst, 0.59 g) was added.
The mixture was shaken at RT.under H (50 psi) for 3 h, then was filtered through



b)

(R S)-8-[[4-(2-am noethyl)p| peridin-1- yI]carbonyI] 2,3,4, 5- tetrahydro 3--0x0
-4-(2- phenyl ethyl)- 1 'H 1, 4-hénzodi'azepi-ne-2-acetic acid

Using the procedures of Exanples 13(b)" airdl063(:c).,- except substituting the

conmpound of Exanple 58(a) for the corrpound of-"Exanpf e 13(a), “gave: the Titte” -

conpound 5 (160 ng). MS(ES) me 479 [MtH +; 1H NWR (CD3O, 250 MHz) [err]
7.30- 7. 08 (m Celite®. 5Fhe, filtrate Svas dpncthiratdd-i aclotdy, calodess ®ilowhichwas pconesngrated

1H, _J=17 Hz), frgm,lslgf nd ovircggiu%ﬁ%%ﬂl oPOct ﬁﬁtcfg?ﬁph?@ﬂma'sgc@gm@ %
AN (I%Ré?ﬂfémﬁfx%%bv W"Wu?@(]e@%goﬂr@r@tas seolot g LR G

|(4 czmggu\m% é(ﬁvl Efhyl GhieefaneR MENMR (Z50MHz NCDEIHB 7. 83)me£8 0,106 Ha51 18
pregarat i o ofD), 7.73 (d, J=1.6 Hz, 1 H), 7.36 (d, J=8.0 Hz, 1 H), 4.90-5.05 (m, 1 53k So°

(R S)-8-[[ [ 4- (A Hy8ide/ls) BEDNS IS ) MO0, Y 2 672293 45 2 H; 2.48
tetrahydro3- oxps 4- {€3PRG] GUAYY59H, 0 1)1 8518 PHFARN 7 336613480 3

a) nethyl

(R S)-8-[[]4- amrld)lﬁhm& nmmﬂam@ﬁaaﬂ@&smlzmsNa]SrQBeltAf BB, 388300- 4

- (2- phepy GJOLW%*ﬁ]b R‘:ﬂ?g@ gs£[MEa-2xC4Hg]+, 310 [NEFHDY
t he procedure eéxcept subst] tutl ng 4-cyano- N-net hyl aniline
for the cdﬁrpo@h@diﬂ- alpl e 1(g), gave the title conpound. 1H NVR (400 Mz,

20 CDA3) [err] 7.52 (d, J=8.6 Hz, 2H), 7.05-7.30 (m 7H), 6.66 (d, J=1.5
Hz, 1H), 6.59 (d, 33 (dd, 5. 19

(d, J=16.7 Hzg) meghyl @éﬂ(f{leﬂlg’%@oww[#ﬁarb%yoz'(]%‘?iﬁéh%‘éﬁ?@l‘;%i%l“‘%a% 3.79

(m 1H, 3 75 (S A ( 3§n§é s @ddedrll at blice 18 aelbutgl soluuonoﬂh&ﬁorﬁpcbﬂﬂmoﬂ'i)

?ng 260 0, éjléiiﬁ)(is’ W&@%é%é&‘%l%‘f‘?ﬂ‘ é? mi%flo"%i‘ﬁéﬁ

l%5303 %4?]5 25rgoh3 Theaolution Me§ Reimed © R, Stirted fortd hrand@ificentfalidl- Fhe res1due was
et

(R -8 [ [ [ 4- CORREABAEE RYFS MR} | 2sichirrasthansolusne Rty soremoyeaeyidyel Thda o
3- 0X0- 4- ( 2- ph&hy resultirlg)matitibl was-ubshwishtivapeificatior- acet at e A

m xture of the-conpound of: Exarrpl e 59(a) (0. 125 g, 0. 25 rrm)l) and 10% 30
pal | adi um on carbon (0.25 g qu aci al acetic acjd s shaken

under hydr oge) methyl ((B;S)ﬂswb%'r B.4p-terphydre-droxpold-dt f‘%ﬁz@lﬂﬁ' 3R ed
through Cehite, andriet@nipouhd 8¢ Bxaf@H= 66(g) was dissolved in anhydrous methanol (3.2 mL)

-and the solution was cooled to 0°C under argon. Freshly prepared 1.0 M sodium
methoxide/methanol (3.2 mL, 3.2 mmol) was added rapidly, and the ice bath was
removed. The reaction was allowed to warm to RT over 10 min and heated to ncﬂpx under
argon. After 2 h, the reaction was cooled in ice, and cold 1N hydrochloric acid (3.4 mL,
25 3.4 mmol) was added rapidly. “The mixture was filtered after 1 h at 0°C, and the filter pad
was washed with water and then with cold methanol, to afford the title compound (149.2
mg, 84%) as a colorless powder. TLC Rf 0.38 (10% methanol/chloroform); 1H NMR
(400 MHz; -DMSO-ds) 5 8.08 (app t, 1 H), 7.65-7.72 (m, 2 H), 7.27 (d, J=1.8 H_z, 1 H),
" 4,79 (dd, J=16.4, 4.9 Hz, 1 H), 4.01 (dd, J=16.4, 6.7 Hz, 1 H), 3.59 (s, 3 H), 3.50-
30 3.61 (m, 1 H), 3.07 (44, J=17.2, 3.6 Hz, 1 H), 2.87 (dd, J=17.2, 13.0 Hz, 1 H), 2.70
(dd, J=16.7, 8.7 Hz, 1 H), 2.45 (dd, J=16.7, 5.2 Hz, 1 H); MS(ES) m/e 278.0
[M+H]*.

1) methyl (R,S)-2,3,4,5-tetrahydro-3-oxo-7- [[[2-(pyr1d—4—yl)cthyl]mcthylammo]carbonyl]
35 lH—2—bcnzachmc-4—acetate
-(3—d1mcthylammopropyl)-3-cthylcarbodmmdc hydrochloride (90 mg, 0.47
mmol) was added to a solution of the compound of Example 66(h).(107.6 mg, 0.39
-mmol), N-methyl-2-(pyrid-4-yl)ethanamine (64 mg, 0.47 mmol), 1-hydroxybenzotriazole



concentrated to give the title.conmpound (0.153 g, 99% as a bi s(acet ate)

whi ch was used wi thout further purification. C)
(R S)-8-[[[4-(am nomet hyl ) phenyl ] met hyl am no] carbonyl] 2,3,4,5- tetrahydro 3
- 0X0- 4- (2-phenyl et hyl )= H 1, 4- benzodl ‘dzepi ne-2-aceti.¢ acid

The conpound of Exanple 59(bj. (0 15g,_ 0: 2510%1’) was: st rred N 10%:" aqueous_.
“aceticracid (‘25 -nt) “at-110{ er r]-C over ni-ght .+ 1N’ Hydrochl Ori-& ‘acid (4 )
added and heating was continued for an addi tional -3 h. Thé~

reaction was (aBangd.47 wopi), land disapnepyl¢thylamine (Pd4imlul. Wemmelyinfdred on
reverse phase afﬁ. &gi@l ﬁl\thTTfrﬁLrérQ%ﬂ'Tﬁe&E&&l'Ms‘inmg forge?mands

MS(ES) mle 48 028H30N404 C2HF3CY) cal cd:
H 4. 51; N, 7censenaemhdTheresidug was parfitioned etween gthykacewte and water. The layers

Exat”E' Ie 60 were s EJ%&@[ #id Rdo Em(:Bh@c was3wakh&d with R@'fﬁfdfl‘ﬁc Sorhibihea {lqubous
-ne
yl ] et Ky| ] n-‘et hiﬂyaﬁ"ﬁﬁi? E%‘S‘Efd‘%?[f B"“Bf@b’ha‘i"f?% hBIRACBIRAd crgaaiclayers were dried

. 4- benzodi azesoditm? sxﬂfmﬁ) land ddhcemrated to leave a)yeliew lojll The combined aqueous layers

(R S S o P g @ﬁ*‘ﬁﬁéﬁé@%ﬁy R

-, 4- benzodi azepkimmsivedy extared with chioroformUTihe gombigeg orgasid phase ofas Briadrfiodium
AN ﬁéCepéﬁ@ﬁ*ﬂ?*ﬁ%“%%‘%°ﬁ%‘i?9¥£ L wbich sy SOPRAARN i and flafig Bom
(R S)-2, 31019 51&@&3&49@@@;)9&5:{ @:qmaiogm p111ca gel, 10% mctha.nol/chloroform) gave the
1,2,5,6- tetrahméeemr;amﬁ@ﬁﬂ]wg .9 b)-as a coloriess oil. TLC Rf0.45 (10%

met hyI am noj car t&(l)n ?rr?go %%@W W@w ﬁ94 benzo | azggl e§ %?gqlre'ﬁlé

c acid
the conpound afH), 6.72-F28r(w, & }6)0666)3 (ftOI-GtOIHzpd)IPDQGJ%G (ad, El&ﬂpht% H) ) H)pd00. .

G adiont . & akREORLER: Pe Bt 205348 (h VI SIS RE 2 0. ?ﬁ‘gmzé‘?ﬁz”‘#ﬂw

detectionlst P&L) J=i%.9, 6.4 HdyR HDUSCe6rofdm)48400, 1727,\1660, 1638rc-8; MSERS)dn/e

1H), 7.25-7.1 7.0 (d, 1H), 6.49 , 1H), 6.45 (s, 1H), 5.5
(g? 1H), 5.4 ?géwlﬁh?mgo (m( 1H)!_|)4. 0 (d, (iH) : Hé 75- 3. 0(5 (er)m 6H) ,
2.9-2. 16 (br m

P -nseihyl--_(iz-,'s')-"z-,s",éx;s-':euahydrcss-.oxw-[[[2-(pipeﬁd.in-4-
yDethyllmethylamino]carbonyl]-1H-2-benzazepine-4-acetate

20 Platinum oxide (4 mg) was added to a solution of the compound of Example 66(i)
.(139.7 mg, 0.35 mmol) and 1IN hydrochloric acid (0.35 mL, 0.35 mmol) in methanol (3.5
mL), and the mixture was stirred briskly under H2 (balloon pressure). After 7 h, 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

25  under H) (balloon pressure) for 16.5 h. Filtration through Celite® and concentration left a

colorless oil. This was used without purification. HPLC k' 3.2 (PRP-1®, 15% AN/W-
TEA).

k) (R,S)-2,3,4,5-tetrahydro-3-oxo-7-[[[2-(piperidin-4-yl)ethylJmethylamino]carbonyl}-
30  1H-2-benzazepine-4-acetic acid
The corhpound of Example 66(j) was dissolved in methanol (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 1:1 acetonitrile:water (4 mL) to remove methanol, the
35  residue dissolved in 1:1 acetonitrile:water (4 mL), and cooled inice. TFA (0.27mL, 3.5
mmol) was added and the reaction was concentrated. The residue was purified by
reversed-phase flash chromatography (ODS, 10-12.5% AN/W-TFA). Concentration and
lyophilization gave the title compound (97.5 mg, 47%) as a colorless powder. HPLC k'



16H); MS(ES) nmfe 505 [ M+H +. 25

Exanpl e- 61 Preparati on of '

(R S)-23.4.5-tetrahydro- 3-o0x0-4- (.2~ phenyl ethyl) 8-[4-(pi perldln 4- yI)
1 (E)-butenyl]- | H 1.4-benzodi-azepi ne-2- &¢; j§-C acid .- 30 ..a) methyl
(R S-2,3,4,5-tetrahydro- 8- hydroxyrret hyl 370X 04 (2 ph ny___1 et hyI) 1H—1--;'
" benzodi-azepi'ne: 2- acetate - - Met hyls &

(5 52 bl e LAY OBl Wb mirr

(50 m) and & 8.52-8i72 (masiut).iflp-843 femdikhh 8lis(thi=k & Hzal H)eﬂ?-Q)(duJRi?e? Hzy fon

he fesi-due - -

L With stirringghos ohdy 3 apogizglse}éggd JR63T 43l CO9060E =1 Bl grrepp dpal

t
was di ssol ved H)nzapgﬂ ﬁ-l(m( EHHp4 3.65 tdd J)séﬁﬁt Sdrf‘lﬁalsl'lﬁ?? é?é@% J=16.8, a2 B Ling
sodi um bor ghy gy #82{1209(m8, 1 B 100021 52 3, 839 MSESPAfe BB vH+-HP tAdalsti rring

for 16 h, theéégi’ﬁ&éﬁé‘oh“’a? 75IERLEbLYFusnERe S oals. B sWgl R S8l RE"C%d 5

aci d, basifie
- wi t hHLN. 3ndunRetar bonate, extracted with ethyl acetate (150 ni),
washed with brine, dried (magnesi um sul fate) and concentrat ed.
Purification by flash chromatography (silica gel, 1%

net hanol / chl orof orm) gave the title comgmample®f 71 g, 47% as a solid foam
TLC Rf =0. ?8 (SI I i ca gel 5% et hanl / chl ordf ormp 1H NWR (CDC13)

[err]2.62(d 2.77 (m 2H), dr2 97 (dd2 1H), , 2H)

f 4R $)-2(3:4.5-2euah gley y ] ,
_ (1|r'n|) ’ 5% 56 (5’ ybkﬁ:yllﬁc@aﬁlaﬁﬂnoliﬁoﬁﬂ] iwz-b&zgﬂtp(ﬁ,% acetic add;’ - 7 fe, 1H) 7.20

- (m 3H),- '1«0‘-) 0t 4
(R S)-8-bronmonet hyl - 2, 3, 4, 5:.t et r ahydr o- 3- oxo- 4- (2- phenyl et hyl ) -1H1,-4- 10
benzodi azepl ne amegem,s?-zus -tetrahydro-3- b’ﬁb-a-(aq:lhaﬁylemynh [[f2e(pyigpiound of

Exanple6 tetrabromde(14g, 4.2

ol i e miad PRt R Remine dab ik g on - e\ Saded
tri phenyl phosphl ne Usinglthe proéediirerofiElample 82(g), predpt substitiitihg the toOmpound éfhe

ti P
s concent r aboampld GHEF plethyl Sbaitlondik o 835 EEAAPB oRp -7 @%39?031
(silica gel, 5bbddtheprodiazepine-3racesaiangaverthe title co:yp@ln@t HB.QRTI16. 2compi
(1.17 g; 83% oPs AR 6x95GRhnd, 119 thE Ani8iCraditfnCideMnitrile B:water-0.1% TFA, 10-80% A

20  during 20 min, UV detection at 220 nm).

b) methyl (R,S)-2,3,4,5-tetrahydro-3-ox6—2-(2-phenylcthyl)'-7-[[[2-(pipcridin-4-
yl)ethyl]methylamino]carbonyl]-1H-2-bcnzachine-4-acctate; and
methyl (R,S)-2,3,4,5-tetrahydro-3-oxo-2-(cyclohexylethyl)-7-[[[2-(piperidin-4-
25  ylethyl}jmethylamino]carbonyl]-1H-2-benzazepine-4-acetate
Using the procedure of Example 36(a), except substituting the compound of
Example 67(a) for the compound of Example 32(a), gave a mixture of the title compounds.
2-(2-phenyléthyl) compound: MS(ES) m/e 506 [M+H]*; HPLC RT 16.47 min (YMC
ODS-AQ, 6x250 mm, 1.5 mL/min, gradient, A:acetonitrile B:water-0.1% TFA, 10-80% A
30  during 20 min, UV detection at 2.0 nm).
2-(2-cyclohexylethyl) compound: MS(ES) m/e 511 [M+H]*; HPLC RT 19.14 min (YMC
ODS-AQ, 6x250 mm, 1.5 mL/min, gradient, A: acctomtnlc B:water-0.1% TFA, 10-80% A
during 20 min, UV dctccuon at 220 nm).

35 ¢ (R,S)-2,3,4,5-tctrahydro-3-0xo—2—(2-phcnylcﬂ1yl)-7-[[[2-(pipéﬁdin-4—
yl)éthyl]mcmylamino]carbonyl]-1H—2—bcnzazzpinc—4-acctic acid; and
Using the procedure of Example 1(j), except substituting the compounds of
Example 67(b) for the compound of Example 1(i), yiclded the title compound which was



acet at e/ hexane); 1H NVR (CDC13)[err] 1.26 (1H, s),2.82(3H m, 3.11 (1H,
dd), 3.71 (2H m, 3.74,(3H s), 3.83 (1H d, J=16.5tz), 4.37 (2H
s),4;90 (1H, t), 5.13 (1H -d," - 16 5Hz) .. 682(2H s),‘§_89_(1H. d)

7.1-7.28 (6H, m. 20 . G):. A [ < PR
(R'S) - [ 2- net hoxycar bonyl net hyI 3 O0X0z4 :{2- phenyl: et hyl) 2 3 4 1et. ahydr o
- 1H1,4- - - benzodiazepin-8-yl]net hyl t r| phenyl phosphonl uni br ofii de

To_a sol utiong IéliL(J;SI-n’L(?RﬁVMrﬁ%hm (yMdary

THF (30 Jt&fﬁ&ﬂgg@ 2Iia(jlry %’

enyl h )Sphi ne
reaction was O 6@@"2@9'“2515@45“1}/‘05’6 EEpF tA‘dmﬁ%’ ﬂ&‘&%&’ﬁi"? @tlmﬁdla—%%
triturated w Bﬁhﬁ‘éf@ﬁnnMVH@&&%@%M@hmg*dws(ﬂﬂarm/vaemmm‘* to give the

~title compound (1789 g, 100%. 1H NVR (CDCL3) [err] 2001 (1H "s), 2.73 (2H

m, 2.90 (1H, dd), 3.08 (1H, dd), 3.54 (IH m, 365(1H m, 3.70 (3H, s),
3.74 (1H s d, J=16.7Hz), 4.49 (2H, Bapple688 (1H, d, J=15.5Hz), 5.17
(1H, t), 6.40 (1H, d), 6.58 (1H,~ d, J=11.4Hz), 6.87 (1H s), 7.18 (5H,
n, 758780(15H r‘r) 30 d) nethl | ,

(R S)-8-[4- [ N(R etsahydng B (Epelahs

Z) but enyl ] - 2, 3y ; 26 . ih4pbaiydeet hyl ) - 1H 1

, 4- benzodi azeptt olutlon of oyn

Exanpl e 61(c) (1 g fmlscmm)ndem 1?%54:@% action mixpire 9&%@? E%@ b%
(1.75 moly | mery. AEEQRP 1716} magYMTIeDS-AQ, 6x230 mm, 1§ mhdein, gradien, 35 a

ortion - Aggergiirds By e 1000 dliahe PPBHALLY betiudTR 20 "

residue was pmMS(ES)En/BUIBI[REH]T. chromat ography (silica gel, 5% et hyl

" acetate:chloroform to give a mxture of the title corrpounds (0. 717.
g, 86% .-Pure olefin isomers in the ratio of approximately (1:2) (Z:E)

‘wer e obt:ai ned by HPLC chr onat ogr aphy (sﬂﬂé@lﬂé 40% et hyl

acet at e/ higane) E-i somer: 1H NWVR (CDC13) [err] 1.11 (2H, m, 1.43
(4H, 45 (9H, s),’ 168(2H d, J=12 5Hz). 22 ,d-

(2H, dt) 2. 7T2r1¢ RZD )84,3.6 DHETanyirg-3-0xo 2t

4.08 (2H, d, 6.14 (1H, dt,

5 Jtrans=l5. S Jtr 667(1H s) - 6:72 (1H, dd; .-
J=7.8Hz), 6. 80 (lH d, J 7. 8Hz) 7. 20 (5H m; MS(ES) nie 576.2

( MtH) +. a) @dethyl (R,S)-8- [4-[(N-t-butoxycarbonyl)—pxpendm-4-yl]butyl] -2,3,4,5-tetrahydro-3-

(RS)2345tet = 3- ‘{) | et hy [4-(piperidin-4-yl)-1(E)

-but enyl ] 2 oﬂﬁ%ﬂe bﬁ%ﬁﬁf‘ﬁe %‘?{5‘0;% %Qaeéaﬁ% 10 Usi ng t he

procedures of ExanpAenikBfbdf heB/Zi3¢myrs ofEsapple $3tid(d)and 16% naHadium on carbon in
acetic acid was shaken under hydrogen (50 psi) for 4 h to give the title compound.

b) (R,S)-2,3,4,5-tctrahydro—3-oxo-4-(2-phenylethy1)-8-(piperidin-4-yl)butyl]-1H—1,4-

25  benzodiazepine-2-acetic acid

Using the procedure of Example 13(b) and 13(c), except substituting the

compound of Example 69(a) for the compound of Example 13(a), gave the title compound.
MS(ES) m/e 464.2 [M+H]J*; Anal. (CogH37N303-CF3CO2H-1.25 H20) caled: C, 59.91;
H, 6.51; N, 6.73. found: C, 60.04; H, 6.80; N,7.00.; HPLC k' 4.73 (PRP-1®, 35%

30 AN/W-TFA); !H NMR (CD30D) & 1.32 (6H, m), 1.57 (3H, m), 1.87 (2H, d,
J=14.0Hz), 2.49 (2H, 1), 2.61 (1H, dd), 2.75 (2H, m), 2.90 (3H, m), 3.30 (2H, m),
3.68 (2H, m), 3.80 (1H, d, J=16.7Hz), 5.02 (1H, dd), 5.37 (1H, d, J=16.5Hz), 6.41
(1H, d, J=8.0Hz), 6.42 (1H, s), 6.80 (1H, d, J=8.0Hz), 7.17 (SH, m).

35

2 4-benzodiazepine-2-acetic acid



conmpounds of Exanple 61(d).for the conpound of Exanple 13(a) gave the title
conpound. MS(ES) me 462.2 [ MtH +; Anal . (C28H35N303-1.5 CF3CX2H) cal cd: €~
58.86; H, 5.82; N, 6.64. found:. C, 58.:68; H, .5. 84, N, 6.32; HPLC k' 4.07

(PRP- 1, 35% AN/ W TFA) ;. 1H:NVR. (ol) Jiers] <138 (2H - My A

m, 1.61 (1H br s) 15 1.95. t2H, d =13 ) 222 (2H, - dd)- __.'2-~.- 81 (1H, -
2:77(2H" m)5.-2.91 (3H ny, ~ " 3 35 (2H,m), 3.67 (2H, M, 3.79° (1H

d, J=16. 8Hz), 502(1H dd), 5.37 (1H d, J=16.5Hz), 6.15 (1H, dt),

6.26 (1H, d, J=15.9Hz), 6.58 (1H, s), 6.60 (1H d, J=7.8Hz), 6.81 (1H,

d, J=7.8Hz), )& -diHthatimidoylRexylenc

Exanpl e 62

(RS)-2,3.4.5-tet r(%mg( mmé) foxo-dj}?]?rzn le % 26 Smm A? andpotears flgrlnnphthaglu‘gl?i
E é) S;autS er| ]-(54.7 g, 294 mmol)ie dmh;dﬁmmMnXez(SaQ aly) ovaé@%pxed or 18 by

4 R e -
(R5)- 81l 8&5@%«3@’&?@%@6 Ihtﬁm&&éa B dndthk filir dakay iRy hireducBd 4, 5

-benzodi azepi ne- 2- acet ate
The title conmprassire @ givethedy Pl aphy of the m xture of Exanple

61(d). z- |sorrer VS( ES) me 462. 2 [MrH +; Anal . {C28H35N3CB. 1.5 CF3CO2H-0. 5

H20) cal cd: 7.83; D ound: C, 58.03; H, 5.89; N,6,55.
HPLC k' gg‘ W.’Ld‘ ‘S‘ég)"’&ﬁ%‘\?’m&c‘é‘%/o 1% TFA); 1H NMR (CD3OD) [err]
1.30 (2H, M, 30 'I:oadrdold golutikeh) of pbiaSSnmIitrath (6.2 g, 6112 senqlpia, concenyeted suifpnic

369 (21 ﬁ1 a0 i o e pogi Vst i pofpoussy G pialyble Jbig) B2 S5 -
g = %6932 H)z) 655%51:(;%1—0‘ hel r@sultmg Szlu(lqn-wvasjwaunqilto ®Egnd s§reg fqulﬁ h. dThc mixture was
“(RS)-2.3 4 5! ly rccﬁg@rrlc Jvlile %‘d lﬂe‘hﬁlﬂ@was?i}é;&d( Hitle fikkr cake 3@5 wakhed

E Z) - %)ut enyl ] - with Watﬁim%?@@mdggﬁﬁ%og%% p&e émxécﬁmﬁ?ﬁé % g 96 )I 2I'hé

title conpound was prepared in the same manner as in Exanple 61(e), ‘except
substituting the _canpoun %_ [@o-ﬁ 62éfH) 1H NWVR (CDC13) [err] 1.08 (2H,
m, 1.41 15 © 12'*"”‘“‘"%‘{‘)'1 ni 1,62 (2H, d, J=12.9Hz), 2.31
é 2% dgL, 2.64 (2H Tola kolueonmwwnne (26 miﬂ.dsss RAnRY if 2Hanclt(100BmD3 wag addedd) |
' (3K m, oruon &nse 'the gdmpoung o% ﬁxamﬁe 76(531%2325_5 % 53 5 mmol) The soluuon was
 refluxed for 1 h. Additional hydrazmc (26 mL; 535 mmol) was added followcd by
. ethanol (500 mL). The solution was stirred at RT for 18 h, filtered and the filtrate was
20 concentrated. The residue was triturated with chloroform (600 mL) for 1 h. Filtration and
concentration gave the title compound (9.42 g, 97%).

d) 2,3,4,5-tcu'ahydro-7—nitro-3-oxo-1H-2,4;bcnzodiachinc
To a solution of the compound of Example 70(c) (9.42 g, 51.9 mmol) in THF (500
25 mL) was added dropwise 1,1'-carbonyldiimidazole (9.2 g, 56.8 mmol) dissolved in THF
(250 mL).’ The resulting mixture was stirred at RT for 6 d, filtered and concentrated to
yield the title compound (7.7 g, 71%).

e) 2,3,4,5-tetrahydro-7-nitro-3-thioxo-1H-2,4-benzodiazepine

30 A heterogeneous solution consisting of the compound of Example 70(d) (5.5 g,
26.6 mmol) and Lawesson's Rcagcnt (7.0 g, 17.3 mmol) in toluene (100 mL) was heated
to 80°C under an argon atmosphere for 1.5 h. The solution was cooled and filtered. The
solid was triturated with (7:3) dichloromethane:methanol for 1 h, filtered, and concentrated
to give the title compound (4.3 g, 73%).

35
f) methyl 2,5-dihydro-3-methylthio-7-nitro- 1H-2,4-benzodiazepine-2-acetate; and
methyl 2,5-dihydro-3-methylthio-8-nitro-1H-2,4-benzodiazepine-2-acetate



4.93 (1H, t), 5.22 (1H, d, J=16.5Hz), 5.59 (1H, dt, Jcis=l 16Hz) 6. 27

(1H, d, - . = Jcis=ll.7Hz), 6.55, (1H .S}, 6.63 (IH, d "J=7.7Hz), -6-82 (1H- ..

d, J=7.7Hz), 7.20 (5H, 5 n) I\/IS(ES) rﬂQ{ﬂQZ(I\/HrHH
Exarrpl e 63 10 Preparation: -0f -
(R S)-8-r2(E)-[4(am nonet hyl )phenyl T et henyl] 93: 4 5 tetrahydro 30X

?R( é) pge[lgl( Et hylj) Tbialsoﬁmbfame Icaihpamﬂpofas é P0( a):azflzh g, 9.9 mmcﬂ)lmrrﬁ] hyl -

n C e
S 2 B L SRl sl LBTPRL SV

g) benzodi ?z emgftﬂva}m@ﬁhahﬁf&ﬁxamxdc (5 mLki Tig: SDhmomeatdnccéfonﬂ lﬁndrmtassuﬁﬂ

exce Su el -
E:orrpound gf ﬁ ag? o(ﬂg’lél Z}D Y#g hdc@foél %ﬂﬁﬂ ‘?Ré:%}agﬂo §§719mL 919

appr oxi matsl ynmlB)Tt(eZsoEauon Eyas stmest for 181hmm‘3)nc{:manqd t0 give aresidueswhich

2.72 (1H, wgggﬁryugnfﬁk% cﬁt%' éb@é’hi witer, A%k or. (01%:.7@14& Ias Edncerrated fo3H,

s), 4.32 (2H, 495 5.24 (1IH, d,
J=16.5Hz), 6. Bive@IRixus of e Gtie compoynds (1H, d, Jtrans 16. 5Hz)
7.01 (1H, d, Jtrans=I6.5Hz), 7.2 (7H, m, 743(2H d, J=8. 2Hz)

M5(DCl) me 570.5 Z 13 1.46,(9H,
2, 536 ()1H Sd) 9‘2‘*’6’&&5?45???3}‘3?’@%"?“2?{ ’°"°’l{_"*§c’\i/‘)ﬁ’(’%6"%l’§{ﬂei ﬁ‘];"‘ atey "‘?ﬂ((sH °)
3 )_ ) 645 aEZB) {® g zfgth()? 2.3, 4§5-&Zrahj al )id_xlo ;hi;ﬁ‘zs)&-méb- 9H-2(,4L-bbnzfo)hazﬁnﬁd§2—(acctatc( 1H, : d,
Jcis=l 1. 8i—|z); 6. 55*(‘3?16*’“8?’ °§:‘ﬂé° W““%? 8@’{”&%" 3:68%@?2.62%27)3,1“’7‘9 b‘”%ssa‘ﬁf”%";d
MS( DCl ) in watsiyGiosaneNI#H) (50 mL) and refipxed for 18 h. The solution was concentrated and

R S)-8-[2 E I 2-
E)heni/l et Lyl( ) - ) ?h%§&?ﬁenzo‘€*gggﬁ%%?§@ﬁy dlw?ed}:@ﬁ:eﬁ%kﬁ-ﬁ’@%s@ﬁ% éxv(a
procedure of &minpreoizhe dile compands €188 i 08%).ng the E i sonmer of
Exanpl e 6g a) for t he corrpound of Exanple 61(d), yielded the title

conmpound. MS(ES I-gm_ Anal . (C28H35N303-1.5 CF3CO2H)
calcd: C, 59. blsmemylgﬂmno 34345-16% 3-gxsuHa-2.4-bengodiazeping-2-acaiate N 6. 71;

HPLC k2 24341( PRP;jﬂl‘IhShﬁimr&ﬁ%c compduhd oREREhSIe/70(d) «mﬁﬁg, 1.7 laiRwa$SD3 OD)

00 20 i i it Vo) e oy,

6.77 (1H, s), sytdd agd H)% gallatiuin Shicirbofi (S0 mE) Was atjded-add Hidapixture @8s §Haken

), 7.18 5f 5'1.m5@r’hy3ro%@n Emm%r P5h ﬁ%)solugoé Wa fidered thraugh S ® and -

concentrated. The residue was chromatographcd (silica gel, 4%
methanol/dachloromcthane) to yield the title compound (110 mg, 42%). 1H NMR (360
MHz, DMSQO(g) 6 3.6-3.65 (s, 3H), 4.0-4.1 (m, 4H), 4.25-4.3 (s, 2H), 5.7 (s, 2H),
6.35-6.45 (dd, 1H), 6.45-6.5 (d, 1H), 6.6-6.65 (t, 1H), 6.85-6.9 (d, 1H); MS(ES) m/e
25  250.2 [M+H]*; TLC Rf 0.60 (9:1 dichloromethane:methanol).

i) methyl 8-[[4-(N-benzyloxycarbonyl)(aminoiminomethyl)-benzoyl}amino}-2,3,4,5-
tetrahydro-3-oxo-1H-2,4-benzodiazepine-2-acetate
Using the procedure of Example 32, except substituting the compound of example
30  70(h) for methyl (R,S)-8-carboxy-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-1H-1,4-
benzodiazepine-2-acetate, and substituting 4-(benzyloxycarbonyl-amidino)benzoic acid for
N-methyl-2-(4-pyridyl)ethanamine, and substituting dicyclohexylcarbodiimide for 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, gave the title compound.

35  j) 8-{{4- (ammoxmmomethyl)bcnzoyl]ammo] -2,3,4,5-tetrahydro-3-oxo-1H-2,4-
benzodiazepine-2-acetic acid
Using the procedures of Example 1(1) and 1(j), except substituting the compound
of Example 70() for the compound of Example. 1(h) gave the title compound. Anal.



-103- Exarnpl e 64

(R S)-8:-12(2) - [4(amnorrethyl)phenyl]ethenyl] 2. 345tetrahydr030xo4(2-
phenyl et hy) - 1H- 1, 4- benzadi azepi ne- 2-.acetic acid 5 Usi ng t he

pr ocedure of Exanple 61 (e),. except subs_t_l_g ing.the Z.isoner . of

Exanpl e 63(a) for the conpound -6f- Exanple b1td), i el ded: t'he- tift1el.

'cgfcpgun(ci: g/g( %@ e 462, 27 MEH] £ ?nalrﬁ ( C28H35N303- 1. 75 CF3COZH)
C 5? BE»CFS464713 5006041
S ﬁfé%@é 5ot &, fp A, § 7 o Oon
|[_Elr_r] 2. 53( ﬁ B81; MSEES) nrei382 [MHHES. f@IN l?h(D 3@9@?2?5%83%3(%
d, J=16. 8Hz), 418(@711?% f.);3 @69&(41?'3 Sjgcg }g 83- ﬁsém (111)';7Q,7§¥§61x§ﬁ2716 81

36, 39 (1H, - dd): 73 (%
(5H, m, 7.27 @mHOHy) . Exarrpl e
65 15 Preparation of
(R S)-2.3. Af

. S) - 2. 5-t et rahydr.o- 3- oxo- 4- (2- phenyl et -7-[[4-(pyrid-4-

yl ) pi perazin- 1 -yl]carbonyl]- 1 H ] .4Mﬁazepi ne-2-acetic acid

a) nethyl ,

(R S)-2,3,4,5-tet

n-1- yI] DArg

t he procedure wirali i420pj

1(pyr|d4 | ) pi per - 2 gave

the title co\c/)rrpound 6%@%%&5 ofﬁ‘x%f;EBS' %‘d dﬁggﬁtﬁ%gtﬁé E&ﬂﬁéﬂ[ﬂ%f

nmL/ min, gradi d’mpmnmw(b)ﬁor ﬂiCICQTTBOUMerRrQPWOPIﬂ&G)&@d meﬂnggg&mP bwng 20

i OV det ool chtorddShriiy (WS BBl KO SED0MblN/W-TBR) ghle the tide
ro-3--0X0

Rl ?C;Eéam MSESnlsciop 7 LI (o . ARWPIRRH ©
tEQg plrgcggu; ;% mmmgalgmﬂgnsonz&aﬁs (dom),i 276 (zigvr{elh? Sdofilo 1)y 3.931(1H, mg
PLC RT 1&% (lt%ﬂn )(-%@ @g ShS g%@gd“%ﬁiﬂg %@e<15¢2%?’e€fﬁ@w
A: aggf) ogln; ri |1 ajaamac 501.11(#30Q1), 344, (1H) d8D956Hz);, rusrsg ﬁﬁgrﬁlﬁ. 25)V 66, 6c49 on
Ghy. .55 (o, i b TToH G 5T, 20, ¢ RTQN, B0 oS gP 2 1O
g(—l) I2 86% 4 (EH,m);6kH7; VB3], 2d, d=6.5Hz). M H] +.

anpl e

20 ' xample 72

ion of -7-[[[2-[(2-aminQ)pyrid-4-yllethylimethylaminolcarbonyll-2.3.4.5-
tetrahydro-3-ox0-2-(2-phenylethyl)-1H-2-benzazepine-4-acetic acid .
Using the procedure of Example 71, except substituting the compound of Example
25 1(g) for methyl (R,S)-8-carboxy-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-1H-1,4-
benzodiazepine-2-acetate, gave the title compound: MS(ES) m/e 501.2 [M+H]*; Anal.
(C29H32N404-1.25 CF3CO2H-0.5 H20) caled: C, 57.97; H, 5.22; N, 8.60. found: C,
58.01; H, 5.29; N,8.59.; HPLC k' 3.42 (PRP-1®, 25% AN/W-TFA); 'H NMR (400
MHz, CD30D) § 2.46 (1H. m), 2.70 (3H, m), 2.83 (2H, m), 2.98 (3H, s), 3.02 (1H,
30 m), 3.13 (1H, s), 3.57 (1H, m), 3.64 (1H, m), 3.81 (3H, m), 4.03 (1H, d, J=16.7Hz),
5.21 (1H, d, J=16.7Hz), 6.47-7.01 (3H, m), 7.01-7.22 (7H, m), 7.57, 7.76 (1H, 2d).

Exampl

35 tinf-4—miniminmhlhnlm'hlamin. nyl]-2.3.4.5-

' x0-2-benzazepine-2-propionic acid

a) 7-mcmoxy-2;tctralonc oxime



35 Preparation of (R §).-2.3.4.5-tetrahydro-3-oxo-7-[[[2-(pi per|d|n 4-

yI ) et hyl ] met hyl am no] car bonyl ] - 1H 2- benzazepl ne- 4-acetic acid a)
-butyl 3-brono-4net hyl benzoate . . .
-104- A m xture’ of 3_brorm 4—- hyI benzoi c. aci d (10 75 g, 50
mol) in dry ether (50 calb)yrin.aigl ass JOIMD' Wa's | COO “ed t0;- 30[ erey. Cran” =
i sobutytene gas was bubbl. ed into gir've a t.otal’reac on. vol une - of )

approxi mat el y 150 Tri fl yoro es ' 2.5 N
was added dropwi se%’&"%“l‘?@% jTpet E@‘Y%&f{# ?Qhﬁgfﬁgwggg%’%y g Thremg )
reacti on was ayd:@mdna@(om £0 3.6 mRib] pard sodmmsbmanbenhtédM'BgdS 6 Tiitaolh mipethanol

e e AV GRS T R g Ui

added. The |aymmdeweh skiproforme dTheratganic phaseewere gambineday daith
5% sodi um pi c H?"-ﬁ a White S, Ph2 1%&6%&5'(:9@1 acetate/h&dn& kave the title'g
(magnesi uni su ate oncentration ve th S—ﬁgﬂﬁ/ﬂ? (ji+ 12.88 g, 10
95% as a yel lcgwp@mnd(ﬁ(!@a?f?%)eeag{aap ‘tg@gﬁﬁ%ﬁﬁ -CDC13) [err]
813(d J=1.7 Hz, 7.81 (dd, J79 17Hz H, 7.27 (d, J=7.9

He, 2. 44 CO 4) 1715, 1368, 1297,
1255 1170 1?2&"‘1&%‘1’9’%#}415- %{}!Egﬁrﬁ’@l : ‘b 6“f|\/|)+H] £, 271.0 [ MeH +,
214.8 [ MrH CAHB] +. Astﬁredd%kpdnszbubﬁthu&obipomddﬂﬁmmoﬁmah@Ogel"fzi)auml) in

Am f h d.

br 21 rréts 3(r:§i ] @Pﬁ%sr%y‘g acl £3@3ﬁ% h%ngg i]g)lscr%z oyfb per o@?cadg}% Balgg&éwas cogled
mmol) in tm:ambmnt tempematind, quéentbed wih crashedies (300 mlandexragediwith athybr 15
h, the mixt ur Er it uk)félmc cxcr{actg vk %ﬁ'n%mcﬁn\gaﬁgé withl I:Héxgt &éﬁa(?na esium

- concentr.at ed. was use puri f |cat|8 TLC
Rf 0.57 [.10% eulfiate) g)daoacqgm}a@ﬂm@fford a mixture gfj the nggpgmpound and 8-methoxy-2,3,4,5

3- bromo-4- [ | Ml#u%g %ﬂ&hﬁgybcﬁka iROpVE3°g, 18899 MSTESPhyEtdNiNeHpeat e

The corrpound and thyl t-butyl im nodi carboxylate
pot assi uml3 salt (prepared according to J. Chem Soc. Perkin Trans. 1,

1088, (1988)) of § 5ty 23 4521cRihyaro 3 menmﬁepmed in dry

di hyl f d
at Go[brr]C. Nore roeelpnot offit shmipori s ERamRE AT vB el ' (055 g,

3.89 mmld)chmnﬁdﬂﬂd(@fmbywmddtmmmmd pbhtionno 2 0ACsuspension ofauminum ed an

addi i onal S TS g, 0 pEREFERARH GBIRLY G ol noftbid Plobed e

wat er (100 rrL)
20 come to RT and stirring was continued for 18 h. The mixture was quenched with ice (500

‘mL), acidified with 1IN hydrochloric acid and extracted with ethyl acetate. The organic
phases were combined, washed with brine, dried (magncSium sulfate), and concentrated.
The residue was chromatographed (silica gel, 0-4% methanol/chloroform) to yield 8-
hydroxy-2,3,4,5-tetrahydro-2-oxo-1H-3-benzazepine and the title compound (1.43

25 g,42%). MS(ES) m/e 177 [M+H]t.

d) 8-(trifluoromethylsulfonyl)oxy-2,3,4,5-tetrahydro-3-oxo- 1H-2-benzazepine
Thc'compound of Example 73(c)(310 mg, 1.8 mmol) in dichloromethane (50 mL)
was stirred at -30°C and treated with 2,6-lutidine (0.32 mL, 2.7 mmol), 4- '

30  (dimethylamino)pyridine (44 mg, 0.36 mmot), and triflic anhydride (0.45 mL., 2.7 mmol)
under a stream of argon. The reaction was allowed to come to RT and stirred for 4 h. The
mixture was concentrated and the residue was triturated with ether, filtered, and the filtrate

- was washed with 1N hydrochloric acid and with brine, and concentrated to give the title
compound (220 mg, 40%). MS(ES) m/e 309 [M+H]*.

35
e) 8-benzyloxycarbonyl-2,3,4,5-tetrahydro-3-oxo-1H-2-benzazepine

A flame dried three neck flask was charged with the compound of Example 73(d)
(440 mg, 1.5 mmol), palladium(II) acetate (90 mg, 0.4 mmol), 1,1'-



and the | ayers were separated. The aqueous | ayer was extracted with ether,
and the 30 conbined organic |ayers were dried (magnesium sul fate) and

concentrated to a brown oil. Chr omat ogr aphy (SI lica gel, 20% et hyl
~.acetatelhexane):r gave the ‘title conpound-(3421 g, - . 61.9- .8s.a; yel Low:
= s0-F “whi ch s6li dirfi.ed -inJvacuum.. TECTRF 01749, (20% et hy'f'j-acet : '; X8l

TUIH NVR (250 MHz.- ODGI3) 8 8.15 (d- - J=1°6 Mz, 1 H) : ' “BHzy
1 H}-, bis(diphenlylpiesphino)ferrotens) (M&n%O(Bspn@l)I-Md Gy&ﬁclhﬂamﬁlcprZJrnBS (s |
9 , 1.41 ﬁﬂ’z[nm Fht
1297 1255, (1%@”%‘“%&%@“& ?Q(f 7(:%??% m?”11215 '@ﬁg&’ﬁg’%ﬂ
390 [ M+H- CaHiputionfgR1) mmmzyl algahol (1.55 Felsyag pdded 3 The resulting
E MEH; Zf(chg]r sgrlr%uog was then’ t%cated to 70°C undcra?r(]:arﬁgon monoxide ballodffor4-h: The: rcﬁBnon

u - X
sol ut?/on Sof VRS 0(9%8 d@ tx‘%?'é"ﬁﬁ% %?5’("’6‘5 J]é“gi%g’%mnf aﬁﬂd“’fﬁr
sodi u][n hydr caniddeing,ldried (rﬂagnésiun?suifmd))andrcone&dmwdl The OEsulting smg%gatl rred at
RT. After
extracted w ?W’é?’ﬂgﬁﬂ h"‘fitn(gfnﬁg£ g@%?‘%ﬁﬁ@‘gﬂ?ﬁt %@ﬁ@@‘%ﬁ&&ﬁ@&“ﬂd 2‘%Bbri ne
(100 ni), drmgd(BRoMSEES)mMERISIVENH]T. and concentrated. Chronatography

(silica gel, 15% ethyl acetate/hexane) gave the title conpound (4. 29

g, 95% as a | i yel l ow oil which sl ow partially solidified. TLC
Rf 0.41 1015% @tqgﬁlwl 8hearvlpwycadraned,3 4memuﬁ/yd¢q(3mmw-2@wzypxpeargrogtomc( d,

J=1.5 Hz, 1 T8 asclufiéh éfile c&nﬁod}\ aﬂﬁle 7]3(3?)(29(7 mg20 98 mmloIP ng%ﬁﬁ?

PR cor RO St mojclandonedaneh (5 SL) Way 396 o e 040,

1255, 1172, 0.92fhnwi). IThe\{ulh)g soletioa Mhaseflided ovednight 4MbBthe mxxtum whd + Na] +,

ot s A L O s

3- met hoxdfc ar givetitle dorppound-(B60 mgy70% ) M$(BS)anfe[381 {M+H].

but oxycar bonyl ) am no] net hyl ] phenyl ] - 3- but enoat e . Dinet hyl.

I taconate (607 r‘g 3.84 mmol) was added to a solution of the conmpound
of Exanpl e 6H(ragthyl8-carbexy-2345-tetrahydro-gdixpsddbenzatepines2:propionae33ny, 0. 15

1), t '
' sopr opyl et hy | o oSy Yt B esBRNDR Y kaliic P B BRI 07D 5P )
The sol uti orip%@uﬂ’éﬁk %“é@t"'t(ﬁq)mﬂéjﬁl ¢thaned (10 mL) pasishaken wndenhydragentsge
cycles, and pviyfohstat Thk fesulting iusgsensnﬂeﬁas&n&edum R ICelR®Mrd thé Hfrate was

reaction vvas cool e i ce/ wat and ed | to cojd eth Af ter
st andi ng f or®® ccnua%g p“f‘ﬂ%p mf"’iﬂP){i ?ﬁ@ﬂ%&%ﬁpad was
washed with qundUﬁ)ngQO%'a)tasawhnc wax. MS(ES) m/e 291 [M+H]+

h) 8- [[[4—(am1noumnomethyl)phenyl]methylammo]carbonyl] 2,3.4,5- tcuahydro-3-0x0-2-
25  benzazepine-2-propionic Acid
U81.ng the procedure of Examples 1(h) through 1(j), except substituting the
compound of Example 73(g) for the compound of Example 1(g), gives the title compound.

Example 74
30 ' _ . -

Preparation of 7-[[4-(aminoiminomethyl)phenyllethynyll-2.3.4.5 -tctrahydro—B-bxo—Z-( 2-
phenylethyl)-1H-2-benzazepine-4-acetic acid '

a) ethyl 7-[[(trifluoromcthyl)sulfonyl]oxy]-2-(2—phenyl-cthyl)-3—0&0—2,3,4,5-tctrahydro—
35  1H-2-benzazepine-4-acetate
A solution of the compound of Example 48()) (360 mg, 1 mmol) and N,N-
diisopropylethylamine (1 mL) in dichloromethane (8 mL) was stirred in an ice bath and
treated with triflic anhydride (0.25 mL, 1.2 mmol). The mixture was stirred for 30 min,



"f'_-_.,'..l sof at-ed- toget her..asa ¢l oudy, yeHow Ol TLCRF #0267 - e or-:

was. concentrated to a yellow oil, which was concentrated fromtoluene to
renove-residual 25 propionitrile. The residue was chromatographed (silica
gel, step gradient, 15-30% et hyl acet at e/ hexane). All products W|th Rf
a8 26 maj-or.- product) to-Rf- 0:-65:¢25%:et hw15—.:--- ‘acet: atejhexane) were -

" product)-, ‘0.37,;.0:49, 0.56, 0.65 (minor products) (25 % et hyl
acet at e/ hex emﬂ)allowefm) w{n)'n kB wid stirred for 4 h. The mixture was diluted with

E)E t giygarﬁz) Z;;;;’ am no ke ‘ﬁas%?d %ﬂg%gm&rﬁ?ﬂy&cﬁ&& adia, 5% i%(%l}m bﬁaﬂﬁmu m on

carbon (0.9 br\nasdnmc(mgwm fa;c)ta@d gongentrated. Theresidus wes efiyomptographed ¢ he
compound of &R Hgélexﬁ,%&im{ovm%ﬁlo%m&ha‘a%) ive the titRdoi poaiEtoB ¥, Tovsyas ey

§n1xéL Lr((a2®as %Eﬁfnh rﬁé I@éﬁﬁ@e@%ﬁw %‘&h% ?ﬁoﬁéﬁ@r %’ﬁ%a’ﬂfﬁwsﬁ@ "was

filtered thrnoghl Gal 2Hy,6.96¢, BHY, 5.164510(d +aFHz, 1H), Qw\aﬁrm-l)aﬁ.@dni dR), pal e

bl 1 ad o1 157l LA PR GRotHE > SR T 282 G242 31 s

added. 1Hpd.r{txB8H)e was shaken at RT under H2 (50 psi) for 3 h, then
was filtered through -106-
Celite. The filtrate was concentrated to a cloudy, colorless oil, which was:

r econcentr at®cthyl 7- [1(4-oyranophwﬁethvoyliléffﬁﬂﬂlcnﬂSﬂM'OMBMGM@g r aphy

(si lica gel e%% acet at e/ hexane) gave the title conmpound (1.03 g,
7699 as a co? or @Sg oﬁmm?LC Rf 0.35 (25% et 2/ acet at e/ hexane); 1H NMWR

(250 MHz, CDC13) [ke¢omppupdof Example#4(a) is tregtedwithid-gyanpphenylacetylene [prepared 1z,
1 H), 7.36 (ghindy &h@sd‘%?ﬂ ¥198b)] ﬂxsgﬁ%l@ngﬁnh()%hlﬂe }_‘gladﬂurﬂﬁhlﬁn&@ ) cuprous fdfide2 H) .

?dg6 551638%“}%&@“&‘% gﬁmﬁﬁe%&t 2@%mapgx§@€ﬁ5ewxixm 48

3300- 34815 ( hiskooled, dllufcil‘hﬁd eil?a]:ﬁ:d \ﬂ!ﬁﬁt&h 1latetdteC (Fhb;orddn di&hsdﬁs@va@ﬁéﬂ witl dildter

N 950 e 58 e il oAl o i 51

(R S)-3-net hoxycar bonyl 4[ 5- car boxy- 2- (am nonet hyl ) phenyl ] but anoat e

R e e

O[err]Cunde C e-47agetateol uti on was warnmed to RT, stirred for 2 h and
concent ray ed. TheU§1ﬁ m%ﬂ@ﬁéaﬂ%&n?ﬁﬁﬁhéaﬁ@ﬁmgbiS% Al, the
1, 2-di chl or oet hane:; t? uen (7‘} renpve. resjd

compound (b)1n pyndmc tricthylamine 1s trcatcd w1th a stream.of hydrogcn

sulfide and let stand. The mixture is concentrated to give the title compound.

d) ethyl 7-[4-(methylthioimino)phenyl)ethynyl]-2-(2-phenylethyl)-3-ox0-2,3,4,5-
25 - tetrahydro-1H-2-benzazepine-4-acetate .
Using the general procedure of EP 502 536, the compound of Example 74(c) is
treated with iodomethane in acetone. The mixture is concentrated to give the title
compound. . |

30 e)ethyl 7-[4—(aminoiminomcthyl)phcnyl)cthynyl]-ﬁ-(2-phenylcthyl)-3-oxo-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetate
Using the general procedure of EP 502 536, the compound of Example 74(d) is
treated with ammonium acetate in methanol and the mixture is heated to reflux. The
mixture is cooled and concentrated to give the title compound.
35



The resulting material was used w thout purification. h) et hyl

(R S)-7-carboxy-2, 3,4, 5-tetrahydro- 3-oxo-| H 2- benzazepi ne- 4- acetate 20

. The conpound of Exanpl e 66(g) was dissolved in anhydrous nethanol (3.2 m_)
and the SBYATEYA°was -cool ed to 0C-under . -arngen.. . Freshly prepared:.1.0 M. ..
“godium’. __h_ox1 de/‘mat hanal - 30253 2 rm‘ol) WS- “adfded- r-api- dry
7=‘.the\m|yce bath was.: 7 Arenoved:  The' reactlon ‘was- al Towed o War m't o -RT:‘oVer
10 n and hegt R AECtt d‘f@s
cooled i n ica) 76%*%’5?‘9“{“*"“*"“?‘E%hm“zlﬁf%‘?%%’ﬁ%@?*‘m R A
added rapi dl yiHmnﬁéﬁP@Fﬁ‘Wﬁqtered after 1 h at 0C, and the fllter pad

was vvasge? wi th watgeé ccﬂﬂsbuhﬂeﬂExmﬁﬁlc V@ﬁcﬁ}sm&dﬂﬂm dilute ﬁfdi\ﬁRfﬁﬂ drbﬂdt(zirt | e
conmpoun 14 calorles LC 0,38 (10% =
net hanol / chl ﬁ&?‘é??b“g?ﬁnmﬁdﬂaih%bf 3% mi{e??n]‘poém%‘B (app t, 1
H, 7.65-572 (m 2 H), 7.27 (d, J78Hz, : 4.79 (dd, J=16.4, 4.9
Hz, 1 H, 4.01 (dd, J=16.4, 6.7 Hz, 1%(5 3 H, 3.50- 30 3.61 (m
1 H, 3.07 (dd, J=17.2, 3.6 Hz, 1H)2 , J=17.2, 13.0 Hz, 1 H), 2.70
(dd, J=16.7, 87Hz 1H) 245(dd J167 5.2 Hz, 1 H); I\/S(ES)n1e278.0
[ + : enyle

(

I

1-(3-di rreidwl am nopr opyl ) - 3 et hyI car bodi i m de hydrochl or| de (90 ng, O0.47

mmol ) was added n of t ound, o ,
0,39 g q@@?ﬂl}‘f B year i DpFRBAS K Sr TR e R
1- hydroxybenzo;td—ﬁaz@fo-&n'ahydm—lﬂ-z benzazepine-4-at€xdte (63 ng, 0.47 mol),
- and diisopropyl et hgl am ne |

di met hyl f or mam de %&z fgﬁ#ém%mrdo(gzéaw%%r#(h?gac |Oo?1mv\n/a(§)’sdfc coméag u?%(r)f 23
h and c oRrepanatian au(mmg,mes;mmm) mhﬂanmt(ﬁmiédbb@umlmmxmcacet ate
and wat eryc Th @y washed
w th wat e%s Tﬁd coﬁé)lélrllleadcaggg%% Osﬁﬂﬁhﬁ)e&dcﬁagu’éelﬁgléﬁ ext gaﬁ@ﬁ&vﬁ et hyl
acetate. The ¥sHmEL(18mawas heatpd F%"e\ﬂé‘?‘ rc%oi d fthe mixtyre 3¢as Gitee, Mthwaser 2R

concentrat ed éﬁdctb@%ﬂﬁctﬂﬁ'ab&memm&i@u@ edxmeﬁmatc), were
concentrat ed and sod "Fl orjde was dﬁ%eﬂ%;ge resu “13’3 .xtur

exhausti vel y €S0 ?1“@‘??’6?”5?8 %ﬁd
dried (sodi umnemanommabm)cuan@ togmlxbﬂrbmlt:edmpowgi(@émg,%%)olMNMR(m ch

was combi §ed W)l ¢hedia £15926 &L5H), 7.10 (s, 1H), 7.06 (d, J=8Hz, 1H), 6.8 (d, J=8Hxz,
1H), 5.1 (d, J=17Hz, 1H), 4.15 (g, 2H), 3.8 (m, 2H), 3.7 (d, J=17Hz, 1H), 3.6 (m,
1H), 3.5 (s, 4H), 3.0 (m, 2H), 2.8 (m, 1H), 2.7 (t, 2H), 2.6 (m, 2H), 2.5 (5, 4H), 2.4
(q. 1H), 1.4 (s, 9H), 1.3 (1, 3H).

25  b)ethyl 7-[1-[4-(piperazin-1-yl)but-1-ynyl]]-2-(2-phenylethyl)-3-0x0-2,3,4,5-tetrahydro-
1H-2-benzazepine-4-acetate '
The compound of Example 75(a) is stirred with TFA in dichloromethane. The
mixture is washéd with water, dried and concentrated to give the title compound.

30 <) 7-[ 1-[4-(pipemzin-1-yl)but-l—ynyl]]-2-(2-phenylcthyl)-3-oxo-2,3,4,5-ted'ahydro-1H-2-
benzazepine-4-acetic acid

The compound of Example 75(b) is stirred with dilute aqueous sod1um hydroxide
in methanol and then treated with dilute hydrochloric ac1d to give thc title compound.

I
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10 the ethyl acetate phase. Chromatography (silica gel, 10%

nmet hanol / chl orof orn) gave the title conpound (139.7 ng, 919% as a
coloriess oil. TLC Rf 0.45 (10% met hanol / chl oroforr’r) 1H NMR (400 MHz,
:_...-__.._-CDC313) ‘Rat. amsrl C. mxture ferr], 841863 (M- - 22 H) 6. 720528 LD ke

THY, 6,58 (1.0 026, 0 R, 1 H) o 4. 83(dd;. J=16.3, - 48 -Hz, . 10H), 4. 097,
63 605t 1H),345388(m3H) 373 (s, 3 H, 2.70-3.25 (in" 8-
H»_2.50 15 (dd, J=16.9, 6.1 Hz, 1 H: IR (chloroform 3400, 1727, 1660,

(1 22%) Cr2n é; 4N§ fé%’yl«%g’fﬂ“@ %-Sdﬁ?)xoﬂ %P{k iﬂcmygp 1H-1 h‘ﬁ) H%d?z}gt:pmc-4-acctatc

yl) et hyl ] met hyl ani Wajmahbgendril-prosedutos o d Acpiters-3¢ 18 Sdvalkxagples 1IN and 20

ety d?y‘ewﬂg%cea %@aﬁﬁﬁ%gﬁwﬁ*@% nﬁ“&%ﬂﬁ e

nol ) in rTEt hﬁli‘tﬂ'hﬂfrﬂeﬂoo 469 (1059)] for3.4-dighle Eun@woyk chlerade and sykstiutngier
H2 (bal I oon pr ?&é’t L5 éxgctfri}g)g?*bgnatc [pre étfa?c"a% 'u??ﬁ"z‘ﬁéchd‘érﬁzﬁﬁﬁéaﬁdhsmh

Celite[err] an con ue was dissol ved '-hﬁ
met hanol (3.51349 (1992Htfomhyld‘}q(itethe&y- Ww Dglyripate, ghyes dhctitth SAMRNndn s
stirred briskly 25 under H2 (balloon pressure) for 16.5 h. Filtration

W thout. puri { PR aRybi ey Gos-fore:2a 4 sriensntFET o BesogleBintBack §
(R S)-2, 319, 5- tet r alsy e Josvrat- pledeli-of (lhpreristrotiLizs1drsy 99741885), thetdopipanid:

Svanpl e 66(; ) ExamBl LA ered S Riinfes i ipnpmetylimibyy]oh16 gy TORRE! Of
O[err]<€€: 1N Sedmpouird.dr oxi de (1.05 nL, 1.05 mmmol) was added dropw se, and
- the sagk:ution was allowed to warmto RT. The-reaction was stirred at

RT for -24 h and’'concentr at ed. The resi due was concentrat gd from1l:1"

acet orfit r i | e: w(@x2,54lion0-2 36 3-tawshrdradt Hdddpiperidi-43D bpiekeavld-18-L401 ved in
1 1aceto ”'b'g%ﬁ? iné-4-addcacfnd cooled in ice. TFA (0.27 m., 3.5
an

mol ) Was add e reaction was conc ed. The residue wa ur i d
by rever sed- pfagthe pragsdunes ohkamp! %Hi?) ?iﬁeéexmt E@SB%HKWGP% und bf
Concentr at i on Bafhple 76(b) for €t tokd 86aﬁd S Exaaipte 61(8), glves &ne@l&]&@mpdux(cﬂ?

47% as a col orl ess. povvder HPL

-108-

xaml"

20

a) ethyl 7-bromo-2,5-dioxo-2,3,4,5-tetrahydro- 1H-1,4-benzodiazepine-4-propionate
25 Using the general procedures of U.S. Patent 3,415,814 (Examples 1N and 20
therein), which is incorporated herein by reference, except substituting 5-bromo-2-
nitrobenzoy! chloride [prepared as in Monatshefte fur Chemie, 100, 469 (1969)] for 3,4-
dichloro-2-nitro-benzoyl chloride and substituting ethyl N-(3-ethoxy-3-
oxopropyl)glycinate [prepared as in Synthetic Communications, 22, 1249 (1992)] for ethyl
30 N-(5-ethoxy-5-oxopentyl)glycinate, gives the title compound.

b) ethyl 2,5-dioxo-2,3,4 S—tcu'ahy:iro-7-[[[2—(pyrid—4-yl)ethyl]mcthylainino]carbonyl]-lH-
1,4-benzodiazepine-4-propionate
The compound of Example 77(a) is treated with N-methyl- 2-(pynd-4—
35  yl)ethanamine, carbon monoxide and dibromobistriphenylphosphinepalladium according to
the general procedure of J. Org. Chem., 39, 3327, (1974) to give the title compound.



19-(PRP-1[err], 10% AN WTFA); 1H NMR (400 MHz, DMSO- d6) Rotaneric

xture: 88.52-8.72 (m 1 H), 8.15-8.43 (m 1 H), 8.07 (t, J=5.8 Hz,

H)720(d J=8.3 Hz, 1 H)708715(m2|—|),477(dd J=16. 3,
Mz H),,3 96.(dd,. J=16. 3, . 6, 7. Hz, . L1185 HY: 270355(.m._12H)
Cddy =168 B4 ey 1o H) 2734 - (dd -J-16’ 8,.:5.:2.

1.95 (m 1H . 1.02:1.62 (m 6 F): NB(ES) ni‘e 388..2 [ MiH[%: Anal’

( 2IN3O4 cﬂeﬂ?’ﬁ imv‘l 5Q8trahdro7-[ B2 Figeridih- @l%ylﬁheﬂ?yléﬁlnojawvﬂyl]c o
50. 20; 5 2k _
Exanpl e 67 QU ﬁ#@ﬂgfgﬂ%ﬁ pggpionate

_ _(:? S) h2I 3. 4, ﬁ ]tet r Thy dompamndod ERarqgle 317 ) yd mmwcﬁaﬂdﬂtﬁt{ahy@pdﬂmc gtiichantd
eyl (R o) BBl on B R ollag P RE FARANS @@ﬁﬁ%ﬁ{ﬁ%ﬂfwﬁw 15
yl ) et hyl ] nfet h%emmur]eaaﬁbm@aqdqqacmadzegepm@tbmm Usi ng

the procedure of Exanple 32(a), except substituting the conmpound of

Exanple 1(g) for nethyl (R S)-8-carboxy-
1,2, 4,5-t et r aByHPuliormTs Aﬁ Ea‘arﬁié?rﬂr[é@h@mendm~4-yl)cthyllmethylammo}carbonyl] -1H-
3H—1 4 benzodi gzaratatBazpMe AL @b Panoittacid the title corrpound HPLC RT 16.2 mn

vt or- 0 5% T, 58@%”%%@?%»%375% ety it by Soroniy

b)- met hyl 10  methanol and then with dilute hydrochloric acid to give the title compound.
(R S)-2,3, 4,5 tetrahydro- 3- oxo- 2- (2- phenyl ethyl ) - 7-[[ [ 2- (pi peri di n- 4-

5
mi
1
Ay e
265
1.82-

yl) et hyI ] met hyl am no] car bonyl ] -1 H 2- benzazepi ne- 4- acet ate; and nmet hyl
(R 9)-2,3,4,5-tetrahydro- 3- oxo- 2- (cycl oxample//By| ) - 7- [ [ [ 2-( pi peri di n-4- 25
yl) et hyI ] met hyl am no] car bonyl ] - | H 2- benzazepi ne- 4- acet at e Usi ng

t he procedure_of Exanpl e 36 a
Exanpl e 67( a)Lrcparafips okt A g <y PIDEN QIR : i 4 &2 he
title conpoungiem . NR¢ Mlzh 766 .‘;.,_‘,1. rﬂe 506[I\/H—I]+
' ) /mn, gradient, .
A acetonitrile B:water- 0. 1% TFA, 10- 80% A 30 durlng 20 m n, WV det ection
at 220 nm. a) mmxyxm R S)Tibehaiplyidph)l L 3A5061 Bydn@eesbm.e-bsﬁaaz&pmwe
HPLC RT 19. 14 ODS- AQ 6x250 mm 1.5 nl/mn, gradient

A: acetonitril ter 0. 1% TFA, 10-80% A ~duri-ng ‘20 mn, UV detection
at 220 un). 35 d)(3-Duncthylammopropyl) 3-cthy1carbodmmdc h'ydrochlondc (1.19 g,6.23

1) et hyi ] B ﬁé Wf'ﬁ&e o g1 5 sPHISGH b Lhqdand e Sl (T
Usi ng the pro é&mr@o fbmﬁlrﬁé¢®0l(7(7 mL, 2398 mmgn,ubtsppr@pylnglylmne thdadads of
mEﬁ?gﬁl \eNa 27( b) 1688 nirh61) CAHIRENHe B lafmistiPyridihd (761 n¥g, 8l 23GAmbl)§n bhllydFofsOMPOuUNd
dimethylformamide (26 mL) at RT. The reaction was stirred for 24 h and concentrated to
leave a pale yellow oil. The oil was diluted with ethyl acetate (200 mL), and the cloudy
25  mixture was washed sequentially with 1N hydrochloric acid (2 x 20 mL) and water (20
mlL). The combined aqueous layers were extracted with ethyl acetate (50 mL), and the

except substllt uting the corrpound of

combined organic layers were dried (magnesium sulfate) and concentrated.
Chromatography (silica gel, 5% methanol in 1:1 ethyl acetate:chloroform) gave the title

compound (1.59 g, 83%) as a colorless, very viscous oil which could be induced to
30 solidify on scratching and treatment with a little ethyl acetate. TLC Rf 0.52 (5% methanol

in 1:1 ethyl acetate:chloroform); H NMR (250, CDCI3) 8 7.72-7.92 (m, 2H), 7.28-7.55

(m, 5H), 7.14 (d, J=8.3 Hz, 1H), 6.76 (br t, 1H), 5.35 (s, 2H), 4.85 (dd, J=16.5, 5.2

Hz, 1H), 4.12 (dd, J=16.5, 6.7 Hz, 1H), 3.71 (s, 3H),.3.50-3.7.0 (m, 1H), 3.00-3.17

(m, 2H), 2.96 (dd, J=16.9, 7.4 Hz, 1H), 2.50 (dd, J=16.9, 6.1 Hz, 1H); IR (CHCI3)
35 3410, 1718, 1677, 1274 cm™1; MS(ES) m/e 390.2 [M+Na]+, 268.2 [M+H]*.



separated fromthe 2-ethyl cycl hexyl conpound by HPLC. HPLC RT 14.59 mn
(YMc - ODS-AQ 6x250 mm 1.5 nl/mn, gradient, A acetonitrile

B:wat er-0. 1% TFA, 10-80% A duri ng 20 m n, WV det ection at 220 nm;
: .__IVS( ES) rde 49 : ";IVH-H] o 5 REREL » L s

"'(R S) 2 3 4'5-t.etrahydro 3 0xo-2 (cycl ohexyl':et hyI) 7 [[[2-'(-p pefl'-'dl n=4-.,: .- i

yly-et hyl | met hsjlngsih qkmmw&bx%&@mmmmymmmlammm-
The title co oun 3 |soI ated fromthe reaction m xture of Exanple 68(c)
by 10 HPLC. mn (YMC ODS-AQ 6x250 mm 1.5 mimn, gradient,
A: acetonitrile B: \mtemon[poum%ﬂﬁmnnwnm/@%dimgr@@mrml)]waupsgmdgdm on at

220 nm ;-
Exampl ¢ 69 - tﬁlgk@é &90 xgig fid gltc[rﬁ’ﬁiﬂr? was carefully-concentrated to remove water and: -

(R'S)-2,354, 5e:1ét1a:1§nlygm§>- wmng solishess digsoiKed)io doy L1 THFI@ME14.mL), and

%’:?) gﬂ yl ][4 [ o %ut R gggﬂ%ﬂ @ﬁm?aljigrsf i(ij&icﬁ.zsddmm hy dndcz ogsrgt fijreral 011h29 ;
1 A u - , r

2720 oxo- 48 G otk cabsibi gas it gl e it Aticr 15 TR e

A mbxt ure of rbﬁtﬁmﬁfmats lcaae@foa(mfanabqaerwhed @ﬂh@ﬂtﬁm)ecbaqdcdxﬁ%mairﬁm chioride (2

carbon in cellCc acl

give the tit I@Q:oﬁb‘o’a e W sdﬁatcdwbtﬁ c?h rl(%jmi) QIY(PW%QI%H vﬂxr]rinaQa" )Ihfc%{)m%u{ldt 0

(R S) -2, 3104, Saquetusdiayets werd catravteti ith phem phcbthbbinbied prgasicilayiess werpldrisdt y1 | - 1

s 1 TR S0ER0 5 B6R Bt Crmacgrny s 4, lnﬂenﬁﬁ pr ocedur e
Exanpl € 69 a)acPicIoheTGERb U ds compans] @293 e, 108%) as & plorisss Btind.

M5(ES) mie 466166 (&ﬁéﬁ'ﬂct eumaeemepzmmm@:@mwsr 267 .820h, mab cn31-¢,47 .
59. 91 73, nd; 80% é\l 11 5|P|7c k!
4.73 (PRP-1, @5@{),716 (d J=8.4 Hz, 1H),527538 (m, 3H) %o . =167 Hz, 18, |
15 3.90 (m, 1H), 3.71 (s, 3H), 3.11 (dd, J=17.4, 4.2 Hz, 1H), 3.04 (s, 3H), 2.91-3.07 (m, -
(2H), 2.43 (dd, J=16.7, 5.4 Hz, 1H); IR (CClg) 1724, 1666, 1273 cm-1; MS(ES) m/e
382.0 [M + H1+.

c) methyl (R,S)- 7-carboxy-2 3,4,5- tetrahydro—2-methyl-3—oxo—-1H—2-bcnzachme—4-
20  acetate o
10% Palladium-on-carbon (64 mg, 0.06 mmo}) was added carefully to a solution
of the compound of Example 78(b) (229.2 mg, 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
25  concentrated to afford the title compound (162.7 fng, 93%) as a colorless solid which was
used withput further purification: 1H NMR (250, CD30D) § 7.65-7.85 (m, 2H), 7.28 (d,
J=7.7 Hz, 1H), 5.38 (d, J=16.6 Hz, 2H), 4.11 (d, J=16.6 Hz, 1H), 3.85-4.01 (m, 1H),
3.68 (s, 3H), 3.17 (dd, J=17.1, 4.3 Hz, 1H), 3.01 (s, 3H), 2.75-2.95 (m, 2H), 2.51
~ (dd, J=16.9, 4.7 Hz, 1H); MS(ES) m/e 605.2 [2M + NaJt, 314.0 [M + Na]*, 292.0 [M
30 + H]t.

d) Methyl (R,S)-7-[[[2-(pyrid-4-yDethylJmethylamino] carbonyl]-2,3,4,5-tetrahydro-2-
methyl-3-oxo-1H-2-benzazepine-4-acetate -
Using the procedure of Example 66(1), except substituting the compbtind of
35  Example 78(c) for the compound of Example 66(h), gave the title compound (221.3 mg, .
' 97%) as a faintly yellow, very viscous oil: TLC Rf 0.37 (10% methanol in 1:1 ethyl '
acetate:chloroform); 1H NMR (400 MHz, CDCl3) rotameric mixm;_B 8.42-8.62 (m,
2H), 6.70-7.40 (m, 5H), 5.30 (d, J=16.7 Hz, 1H), 3.46-3.92 (m, 4H), 3.72 (s, 3H),



codd),25.37 (1H.: d; 2 JZ16. 5HZ) 6.4 ;

30 ANWTFA): 1H NVR (CD30D) [err] 1.32 (6H, nm), 1.57 (3H, n), 1.87 (2H,
d, ©J=14.0Hz), 2.49 (2H, t), 2.61 (1H, dd), 2.75 (2H, m, 2.90 (3H,
m, 3.30 (2H, m, | 368(2Hr‘r) 3.80 (1H d, J=16.7Hz), 5.02 (1H

~---.-(122‘+, o OHz) 642 AH8)

28,807 ( TH, - J 8. 0kE) T 7. 7 (BH; i .
FIExanplie 7o i Prepar ation-of: -~ '
8-{[4- (ani nOIz{mﬁ&HﬁtM))bﬁnZQWtbﬁyBafwnyﬁv@ zblﬁptﬁcﬂmalhyﬂcfarbcﬁrybbmﬂw-

2. 4-benzodi aze

i.ne- acet| ac a)
[err]’ -di pht HY \??J}H%HB x@ Lc yl)-1H- 14—bcnzog\1aﬁgi:gz?eu?gc err]
- di br ono- o xyI ene Uﬁﬁg gxcg,ﬁom)of Emamplet ¢z l;xmpmuhaitumgj@x S)-7-carpgay-7 g,

254,10 ) o 0 AV RUA R (R e Cpisagaie At Bt o

5 was coole our € e filter cake was

dried at rSedwraglpxy-2,3 4érfé§§md@'319x914v@h§%°tbﬂt)11@ ¢ 4rhssadinzepineg-acgtatg and
b) 4-nitro- [esfu'b];umﬁlﬁggﬂﬂ?: E&hb&rﬁ%h@aﬁﬁbﬁm for N-methyl-2-(4- é%i?l)ﬂ‘dﬂhzﬂaﬁﬁic%ﬂon

of potassiumnpitrate g;}r Iég%igl"“%@hg

(350 i) was eyt gee e compon ISR p A A s

nmmol ). The resultlng sol ution vvaz warned to RT and stirred for 18 h. The
filtered. Tndmefd RS LY RE b TRk T TAS Gl G T eaucea
pressure 100 ¢phenyldthyl)-i 1HI-1e4-bmtpdlampu(622}a€ﬂatg 969 . 15 «¢)

1,27 by s(am nomet il Ma?@% Ie 13(b), excent sl&%sﬂuéﬁgr&l&b&ﬂafﬁndwdraz' ne

(26 ni, 535 mmol)
conmpound of @mlew@lfp;ﬂ(mmugd @mm@ﬂ;(a).méc ﬁr@malp.cgmpw (0.27g,

refluxed for %%g@nelngg$h3 Q){gjq £1P{ £6'3b 4 ( gR)F;g\@%gq,%dl kol | oned

by et hano utlon was stirr f||tered"'

and the filt r‘&!—énWagfaQ’Gm ééﬁ’é@ﬁ%ﬂ He Bawpterih L% Or%x(:ﬁﬁome‘?’im{lﬁfi‘&?%dm/ﬁ“%
chl or of or 1y (G&chﬁb}la{gz;ﬂmy Filtration-and

¢) (R,S)-7-[(4,4-bipiperidin-1 -yl)carbonyl]-z 3,4.5- tetrahydro—3-oxo—4 (phcnylcthyl)-
- 1H-1 4-benzod1ach1ne-2—accuc acid’ S
‘The compound of Example Sl(b) (0 2 g. 0.3 mmol) was suspended in acetone (2
20 mL) and treated lithium hydroxide hydrate (25 mg) in water (2 mL). The mixture was
stirred ovemlght, treated with methanol and additional lithium hydroxide hydrate (5.5 mg)
‘was added in two pomons over 9 h. The mixture was concentrated and the aqueous
residue was neutralized with N hydrochloric acid and concentrated. The residue was
placed in the refrigerator overnight and filtered. The filter cake was washed with cold
25  water, acetone and éther to yield the title compound (0.07 g). MS(ES) m/e 519.2 [M+H]*;
' HPLCk'=7.9 (Vydac ODS, 4.6 x 250 mm, 1.5 mL/min, gradient A:acetonitrile B:water-
0.1% TFA, 5-50% A during 20 min, Uuv dctccﬁon at 254 nm); 1y NMR (400 MHz,
CD30D) &-7.2 (t, 2H), 7.14 (d, 3H), 7.10 (d, 1H), 7.08 (d, 1H), 7.04 (s, 1H), 6.59 (d,
~ 1H), 5.46 (d, 1H), 5.15 (q, 1H), 3.87 (d, 1H), 3.76 ('m, 1H), 3.63 (m, 1H), 3.38 (d,
30 2H),2.93 (dd, 4 H), 2.77 (1, 2H), 2.63 (dd, 1H), 1.93 (m, 2H) 1.45( bs, 2H), 1.23 (m,
4H), 1.23 (m, 2H). "

35

a) ethyl 7-methoxy-3-oxo0-2,3-dihydro-2-(2-phenylethyl)-1H-2-benzazepine-4-acetate



concentration gave the title conpound (9.42 g, 97%. d)
2,3,4,5-tetrahydro-7-nitro-3-oxo-| H 2, 4- benzodi azepi ne To a
solution of the conmpound of Exanple 70(c) (9.42 g, 51.9 nmmol) in THF (500
.25, .. ). wasTaddéed: dropvm se 1,1 -car bonyldriﬂ dazole~(9.2.9,.56:8 mol ) :
i’ ssoL ved"""n._‘. THE: (250 m_) .Thée resul 1ng m.xt.ure’ was.’ K i7red, at. RT™
~f'or 6:.d,7 f'l:]:-tered and_ concentrat gdto yreld the tltl e' con‘pound (7. 7
g, 19 . . :

2,3,4,5-tetrahydr O)\fo}]uqopgfgx © oundlﬁgxaﬂn%%ﬁ%&(zagébG8"“381) in methanol (120
het er ogeneousmi) hwas toated withi25% wgnmi methoxidsimethanol selutinn (i lembo6&mnmob) asldg,

26.6 mmol ) anﬂgdf&i"[éﬁ-g@[ker r % 2’5& mhixruft Was #n&né@(ﬁlﬂ) 1ch1ﬁratté}|(9m‘1%L§ Hefifdd)

-was heated er..an argoh atnosphere -f.or

L The -
sol uti on was wbﬁbwmhlqnqaé&deammé with ethylagetatg, 9&? ﬂ"FllcPB‘?"'&F'é‘Bd 0 eYe e 3)
di chl or oney haﬁtﬁd ths qh/efagz 5 NI+ + FTtetresiase wasdisssveddn ettah6ld75 mL) and hegied/ e

the titl th
>e- i hySr o Sl g e ptbvents Q%Mmﬁwsam%aﬁiuzeﬁq (Ramk) foc 21 o congprated
net hyl 2, 5- di toygivetd-titetdoppohad (235 pj 97r%) 1H NMR b@@zM&ﬁzaﬁaﬁmeﬁ 2.184J26ms

ik f&’l e w? L8 hopmIf o A 001 0. ary

mol ) d| 3.‘80I (V,del=5|.57 @Hyed. Ay (1 <b=F$r§7n 31D, H8p. (tﬂﬂi{ &oHut 7Bk Lfs(tst56:5 ed
for 1 h a carbonate (3.0 g, 21.8 nmol) was added fol | owed
by net hyl rorméc ate (0.934 nm., 9.9 5 mol). The solution was stirred
for 18 h, filtered and concentratedto glveare3|due whi ch was

partitioned bgjuRery- sy'dﬁsky 2-(3%@11(@ p’h@ eiklyB2,3 Er@mmm-sc ineWRacetate

trated t t titl 749 .
o) methyl 2.3, 4, 5-Teasolianer 4‘)éﬁg{“§’88 ' 1@3&8@;‘1%3?? ObFEALaB! acor ai e
fzing i 05 {TE'E hYlﬁthancthlol (2.6mL, 35 mmol)I llrll- d12chlorgmct11ax(1jc (50 mL) at 0°C was added aluminum
ra enzodi a cet.a
2,5, 0.5 1 o4 T adng: B B U S et il DeRzadh ST SRS 30 ShAl win,
di ssol ved mcmwmtﬁaﬂdlwmﬂlﬂ wdshéd wﬁtﬁQ:otd_:}N hydrochibtic adld, drivd (§ddlivm The
sol ution was g%age%nﬁr{gdaé&ngcngﬂgetd tp gxd/&ttﬂ%nﬁ%é&rd:ﬁgun 4 gé b%%)%?ﬁé’)ﬂ:ﬁ)é 3880e"

(30 m), filtdre xture of
the title conp¥id 0@ 30z, CDCI3)87 17-7.26 (m, 5H),702 (dJ—8 16Hz 1H),

6.78 (s 1H), 6.75 (m, 1H), 6.67 (d, J=2.4, 1H), 4.18 (q, J=7.16, 2H), 3.71 (1, J=5.57
20 Hz, 4H), 2.85 (t, J=7.58 Hz, 4H), 1.26 (t, J=7.16 Hz, 3H).

c) ethyl 7-[3-[(4-t-butyloxycarbonyl)piperazin-1-yljpropyloxy}-3-oxo-2-(2-phenylethyl)-
2,3-dihydro-1H-2-benzazepine-4-acetate .
A mixture of the compound of Example 82b) (1.28 g, 3.5 mmol) and 3-[(4-t-
25  butyloxycarbonyl)piperazin-1-ylipropyl chloride (1.3 g, 5§ mmol), potassium carbonate
(0.58 g, 4.2 mmol),and tetracthylammonium iodide (20 mg) in dimethylformamide (15
mL) was heated at 90°C for 2 h. The reaction mixture was quenched with ice-water,
extracted with ethyl acetate, dried (sodium sulfate), filtered and concentrated to give the
title cbmpound (1.5 g, 75%). MS(ES) m/e 592.0 [M+H]*; 1H NMR (400 MHz, CDCl3)
30 & 7.2-7.26 (m, 5H), 7.02 (d J=8.16 Hz, 1H), 6.83 (s, 1H), 6.81 (d, J=2.4, 1H), 4.19
(m, 4H), 4.0 (m, 2H), 3.70 (m, 4H), 3.46 (bs, 4H), 2.84 (t, J=7.56 Hz, 2H), 2.52 (t,
J=T.1 Hz, 2H), 1.96 (m, 2H), 1.45 (s, 9H), 1.28 (1, J=7.23 Hz, 3H).

d) 7-[3-(1-pipemzinyl)propyloxy]-2-(2—phcnylcthyl)-3-oxo-2,3-dihydro-1H—2— '
35 benzazepine-4-acetic acid
A m1xturc of the compound of Example 82(c) (0.7 g, 1.2 mmol) was dissolved in
1N sodium hydroxldc solution (12 mL) and methanol (35 mL). After stirring at RT for 4
h, the reaction mixture was quenched with ice-water, acidified with 1N hydrochloric acid,



15 - h) net hyl

8- anmi no- 2, 3, 4, 5-t et rahydr o- 3- oxo- | H 2, 4- benzodi azepi ne- 2- acet at e

The m xture of the conpound of Exanple 70(g) (470 ng, .1.7 mmol) was

. di ssolved fn: (1 1) net hanol di'net.hy! forram-deat2 nml). Argon.was.bubbled . ...
_i"through the . syst,em and 10% pal l.adi.um om:sar. bon. (80 ) was added..and
“the m.xture: was shaken 20 under’ hydrogen'.--."' psi) “for 135 h’ The sol Utien
was—filtered tdﬁuaclgdh“/i‘uhleﬂtyba&mé @riad (sodium sulfare} Siltered @ coftentrated talgive thesN-

e 28%352 o0 (882 B %%ﬁw’@%%m“%%%@ﬂf%r rj;‘s‘*&*’%'* 5
EZd 3H)H) 4.0 qdfr{cgmmigoiuwu reL)(%;‘d Mﬁ@ chlgride @ﬂ;n& 0,;;3) mm
: 1 6. 458 evripOraclih give 1R Sdcvmpound (.39 b9 MS (ES) m/d)464! e
25 250. 2 w}mﬁ%& Ui R O i

met hyl

8- [ [ 4- (N benzy31ay 65 bionH)( 3ATnei, BE)PRIBRIGH, 2E) 220y, @H)no] - 2, 3, 4, 5-
t et rahydr o- 3- oxo- 1H 2, 4- benzodi azepi ne- 2- acet at e Usi ng t he
procedure of Exanple 32, except substituting the conpound of exanple 30
70(h) for nethyl Example 83

(R S)-8-carboxy- 2, 3, 4, 5-t et rahydr o- 3- 0xo- 4- (2- phenyl ethyl ) - 1H 1, 4-
benzodi azepi ne- 2- acet at e, and subst itutin

4- (benzyl oy c afieparation : ile DX

N- et hyl - 2- ( 4- N AE0R, csalst i LUt i ng di cycl ohexyl car bodi i ni de
for 1-(3- am nopr opy -et hyl car bodi |6n de h2ydrochl ori de,

gave the title conpdusaluton ofgglc cp;npound of Example 82(d) (0.01 g, 0.02' mmol) in methanol

- 8-[[4-(am noi ne1l39ﬂ£}1§h'ch@&mxphilaﬁhmﬂym%xi’dcﬁgﬁst.ﬁ%)raahw &maqso%kh?oﬂrh

beri zodi azepi ne- 2- acetic acid he procedures of Exanple
1(i) and 1(j),CBi¥ctHe e 5APPIURi ng t he conpound -~ of Exanple 70(|) for

t he conpoursd of Exanple 1(h) gave the title conpound. Anal.
- 112- (C21H26N507.5) calcd: C, 53.8 5.59; N, 14.95. found C,
54.04; H 5.92; N 14. 81; MS(ES) ré‘@i‘%%-&é-sﬁwkp 1H NVR ( DVBO- d6,
360 MHz) [err] 2.5 Usmg%i)une&aﬂauons of the. fréctduttis/disclosed db@c(fdsprﬁp@rmg&,,ﬂ&&-
(Egarnz):_l)e 7? 5- teﬁ'aﬂgmro-%wxo-ﬁ-l % 47be’§12££pm]e§|)thc chll%\»ﬁné'compoun(iEr\r.r<:x1t30prl‘.garo:ci3
84. 8- [[[2-(pynd1n-4~yl)-cthcny1]carbonyl]ammo] -2,3,4,5- tctrahydro— 3-0x0-4- (2-
20  phenylethyl)-1H-1 ,4-benzodiazepine-2-acetic acid;
' 85.  8-[[[2-(2-amino-pyridin-4-yl)-ethyl]methylamino] carbonyl}-2,3,4,5- tetrahydro-?:—
ox0-4-(2-phenylethyl)-1H-1 4~bcnzod.1achmc—2-aceuc acid;
86. 8—[[(qumuchdm—3-yl)am1no]carbonyl] 2,3,4,5-tetrahydro-3-oxo0-4-(2-
phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; and
25 87. 8-[2-[4-(aminomethyl)phenyl]ethyl]-2,3,4,5-tetrahydro-3-0x0-4-(2-phenylethyl)-
1H-1,4-benzodiazepine-2-acetic acid. ‘ '
88.  8-[[[[3-(2-methyl)pyrid-2-yllpropylimethylamino] carbonyl]-2,3,4,5-tetrahydro-3-
0x0-4-(2-phenylethyl)- 1H—1,4-bcnzodiachine—2-acetic acid.

30 | Example §9

nteral nit Composition .
A preparation which contains 20 mg of the compound of Example 10 as a sterile
dry powder is prepared as follows: 20 mg of the compound is dissolved in 15 mL of
35  distilled water. The solution is filtered under sterile conditions into a 25 mL multi-dose
ampoule and lyophilized. The powder is reconstituted by addition of 20 mL of 5%
dextrose in water (D5W) for intravenous or intramuscular injection. The dosage is thereby
determined by the injection volume. Subsequent dilution may be made by addition of a



Preparation of

(R S)-8-[[[2-(2-am no) pyrid-4-yl]ethyl]nmethylam no] carbonyl]2.3.4.5-

t et r ahydr o- 3- oxo- 4- ( 2- phenyl et hyl ) -1 H 1. 4- benzodi azepi ne- 2-acetic acid 10

-:Using: the T ocedure of-=Exanpl e 54,: except y38ibsti tuti.ng 't he conpound. of:: .

..Pr.epar. atJ on 20(b) for’ t e corrpound of .-Pr.gpar.at.i:on:; 13(1) and pur- i f.yi. ng the

* “prioduct by “f I 'ash-¢hr omat ography: (YI\/C ODS:AQ™S: 50, 20 25% AN/'W TEA) =
gave the titleered vol‘&ﬁW‘dﬁQdosiXEéEﬁho%@théﬂ?olﬁn{: MFBSW forlitjetion, ek 98etéiRRP- 1

N T pcmbn g Wi oS5 T b be i o Ppon of BB

3. 72 ( 1Hyvrip igfuéfon(okdthet njecliof-infadibh syktem. J=16. 8Hz) , 5 11 (1H, 2t),
43 (1H, .d, J=15.6Hz)., 6.35, 6.53.(1H, '2s),.6:40,.6.49. .. -(lH. 2d, .
7.5Hz), 6.46, 6.88 (1H 2d), 6.61, 6.89 (1H 2s) 6.94, 6.97 (1H, 2d),

1

7 U s(5H m), 7.57, 7.74(1H 2d, J¥xamzgd0

Exanple 72 Preparation of

(RS)-7-[[]2- !(2 am nozpyrld 4-yl ] et hyl ] met hyl am no] car bonyl ] - 2. 3. 4.5-
tetrahydro-3 )-1 H 2-benzazepi ne- 4-acetic acid

Usi ng the procedurgcgfsufefertrabadfiniseatvaris prepred by uiiking ahdi\mﬂhngﬁﬁmg:bfahc
Exanpl e 25

(R S)-8-car bG??‘PgA@‘I {%W%QW&PJ 53“%9%3‘30%2’“’8!‘?@“% Pgmﬁmwtfar&tc The
benzodi azepi Resuirgosivadet is @Ri¢aed did filletlimo adapbgedatin dBGES) m e 501. 2 [ MHH] +;

m,
5..
J=
7.

Anal . (C29H32N404- 1. 25 CF3CRH-0.5 H20)- calcd: C 57.97; H 5.22; N,
8.60. found: C, 58.01; H, 5.29; N, 8.59.; HPLC k' 3.42 (PRP-1[err],. 25%
AN W TFA); 1H NMR (400 MHz, CD3OD)Efampl¢9bP. 46 (1H. m), 2.70 (3H, r‘r)

2.83 (2H, m), 2.98 (3H, s), 3.02 (1H, 30 n), 3.13 (1H, s), 3.57 (1H m,

3.64 (18 m, 3.81 (3H m, 4.03 (1H, d, J=16.7Hz), 5.21 (1H, d,
J=16. THz}, a.mwﬂlmmmm# 22 (7H, m), 7.57, 7.76 (1H, 2d).

Exanpl e=73 35 PAW&%%&QI ﬁnuusu'anon is prcparedb mxxm and granulanng 20 mg of
8-[[[4-(am noi m no

e rbon
t et r ahydr o- 3-YKP5%- 1@@5&&9 q*wnzglg%éqha Jé’é mg OythL COQ?OUMS of Example 34
7- met hoxy- 2- tvith 8109 gedatin®dlution. The wet granules are screened, dried, mixed with 10 mg

starch, 5 mg talc and 3 mg stcanc acid; and compressed into a- tablct.
The foregoing is illustrative of the making and using of this i mvcnuon Thxs
20 invention, however, is not limited to the precise embodiments described herein, but
encompasses all modifications wi*hin the scope of the claims which follo_w;




A mxture of 7-nethoxy-2-tetralone (0.50 g, 2.8 mol), hydroxyl am ne
hydrochl oride (0.38 g, 5.6 mmol) and- sodi um bi carbonate (0.47 g, 5.6 nmol)
i n nmet hanol (20 m.) was heated to reflux for 3 h. The mi xture was

Cpoured wu syiarer m\“‘m\\mxtract ed vu th chl.or oforpﬁ-m'fgyg,%gam G
. ‘phases: were- conbj neé\i“@ “m i ne, -2 ~concent I ated:;
~-whi t e~%ot i'd. -Pr-eci pi tat Font f r'omet Ayl - acet at e/ hexane gave the HE- e
“compound (420" ny, 79% as a granular solid. MS(ES)- mie 191 [MH+. - - " "b)
8- met hoxy- 2, Llaings:t et r ahydr o- 3- oxo- | H 2- benzazepi ne . A stirred
suspensi on of the corrpound of Exanple 73(a) (3.0 g, 15.5 mmwl) in 10

pol yphosphoric acid (30 g). was heated to 110[err]C for 10 mn. The dark

sol uti on was kool eﬁCOmPOUQ‘bOfa‘hhf@m“ a!@)\fperature quenched with crushed ice .
(300 nmL) and extracted with ethyl = - acetadte. The organic-extracts were -
conbi ned, washed with brine, dried (nagnesi sul fate) and
concentrated to afford a m xture of the titl'e conpound and

8- met hoxy- 2, 3, 4, 5- t et r ahydr o- 2- ox H3~kenzazepine (2.63 g, 88%.
MB(ES) me 191 [ M+H +. 15 c) R o]
8- hydr oxy- 2, 3, 4, 5-t et rahydr o- 3- oxo- | H pi ne. A

solution of the conpound of Exanple R8(D) (3. ‘79 219 8 mol)
di chl or om8t hane (40 nL) was added in one portion to aﬁﬁ&g&@&g&g&a&&n of

al um num chloride (8 g, 60 mol) in efhanethiol (2 gon.
The m xture wag. gl owed to 20 come to RT and stirring m mﬂllfor 18
h. The m xture was ﬂuenched \Qnth |c§ (500 m.), aci

hydrochl oric aci d Ah# @x8.Mrdk ethyl acetate. The organic phases
wer e conbi ned, vvas)qqeqls mg%,t@pm@. dri ed (magnesi um sul fate), and

I
Comet e of orR] ] 0T GRS SR BB R
hydr oxy- 2, 3, 4, 5- t R}, RfyahdR2are ) Q-63 l‘u’ﬂﬂ@'hﬂ'iﬁpsmamyuczhhgaﬂkdngl conpound
(1.43 25 g, 4 7
b (tri {1 uor o pit Skl o5 4o, 0:Coguicln. Cy geydloaliol Arortish:
The conpound aﬁuoﬁﬂmpibsnﬂl&(d:by(cﬁfbfbrmrcbfalhml ) in dichloronethane (50 niL)
was stirred at -3 t 2,6-lutidine (0.32 nL; 2.7 nmol),
4- 30 (dinethyl a(r)ndzgg \%%%%16 %Bf >36.mmol), and triflic anhydride
(0.45 nL152. 7 mmol K Cﬁrﬁq@rﬁgg HnﬁQﬁz)anon The reaction was al | oned
to come to RT and m is--CoR g, ocoewzkﬂhsxs RS, -S(OB‘ wre(@)ﬁ,,m&m%(m%)ed and
there5|due h‘r u&b&c&m |Itere and t filtrate was
washed with I § @T e twi t h brlne and concentrated to give
the title = cORPRIUOR' (mngNmm@R' IMK'ER), -OCR'AAO)ON EDEREC(0)-R,, €)
8- benzyl oxycaqtﬁ{%g(% (Frl:t hydr 0- 3- oxo- 1H 2- benzazepi ne
A flame dried 217 35K s charged with the conpound of Exanple-
73(d) 20 (440 Y isrOR'HEN, -S(QeR'| S(O)HNR' i,)-C(ﬁ)R &(O)NRY orgCOGR'Y nmol ), ’
1,1- R10is H, Cy4alkyl or -NR'R"; :
' R11js H, halo, -OR12, -CN, -NR'R12, -NO,, -CF;, CF35(0),., -CO,R', -CONR',,
Q-Cypgalkyl-, Q-C;_goxoalkyl-, Q-C;_galkenyl-, Q—C2.6alkynyl- Q-Cp.galkyloxy-,
Q- Co_6a1kylammo- or Q-Co.galkyl-S(O),.;
25 RIZjs R', -C(O)R', -C(O)NR', -C(O)OR15, -S(O)R' or S(O);NR's;
R15is H, C;_galkyl or Ar-Cg 4alkyl;
R'is H, C)_galkyl, C3_cycloalkyl-Cy 4alkyl or Ar-Cp 4alkyl;
R"is R', -C(O)R' or -C(O)OR15;
R™is R" or AA2;
30 AAL1 is an amino acid attached through its amino group and having its carboxyl
group optionally protected, and AA2 is an amino ac_id attached through its carboxyl
group, and having its amino group optionally protected;
U and V are absent or CO, CR'9, C(=CR'2), S(O),, O, NR', CR'OR',
CR'(OR")CR'y, CR,CR'(OR"), C(O)CR';, CR',C(0), CONR', NR'CO, OC(0), C(0)O,

THIS SHEET HAS BEEN
REPLACED




- 114 - - - bi s( di-pheny! phosphi no)-ferrocene (443 ng, 0.8 mmol ), and dry
triethylamne (0.42 ni, 3.0 mol) in dinethylformam de (10 nlL). Carbon

nmonoxi de \Aﬁmmﬂmﬂmmmmmh t he solution for 15 nin, and benzyl
.. al.cohol= { 115k wasadded. " The. rzﬁ_s_ual- ting - . sobutienwas.ihen.
! “heat'ed o, 70] €7 r]'C Undér & carbon mopoxi dd?dali.aon for 4 h. “The Teaction - %

22l 5 vimas cooled-t o "RT; “di'l'uted with .ethyl -acetate, "extracted wi:th-tN
hydrochl oric aci d,

concent r at ed.C(3¥e. Q&%ﬁ%&dﬂﬁ@ﬂﬁ@'(Banﬁjéﬂﬁgi@gg{%ﬁhﬁﬁ@gN‘????ge?nd2% '

met hanol / chl QE[Q%NRQ’ER‘@,E(DCREQCEIBOf CRI=CR pprpvided taPBitand V arempt 91%) .
MS(ES) mle 295 [M+H] +. 10 “f) nethyl

. 8- benzyl.oxycSimBkancovsly abseqt; ot r ahydr o- 3- 0x0- 1H 2- benzazepi ne-.2- pr opi onat e
To a solution of the conpound Example 73(e) (290 ng, 0.98 nmmol), nethyl
acrylate (0.9 nL, WisRRUN) o5 et hanol (5 nL) was added sodi um hydri de
(24 ng, 5 0. 98 m»t‘mqmpsul ting solution was refluxed overni ght and

the m xture was . congcentrated. The residue was chromat ographed (silica
gel, 30% et hyl acehat éPﬁ%;xanle) to 15 give title conpound (260 ng, 70%.
MS(ES) mle 381 [ Mhatfs©1o 3; ' g) methyl This Sheet Has Been Replaced

8- carboxy-2, 3,4,5-tet a[}\gdro- 3- 0X0- 2- benzazepi ne A
suspensi on of the Q:Hr#ﬁ? d of Exanple 73(f) (2601 m “ﬂmﬂh 5%
pal | adi um on bari uis@ubRate (50 ng) in ethanol ( en under

hydr ogen (50 20 psi ) for.4h. The resulting suspension was filtered through
Celite ar}% the fi If’i’g{tg%\é@&] concentrated. Precipitation of the residue

from ethyl acet at efin@a@eonfforded the title conpound (180 ng, 90% as

a white wax. a'?r?i)ac%f £ h)
8-[[[4-(am nozll\ﬁ none @%#&%Mﬁweﬁ% no] car bonyl -2, 3, 4, 5-tetrahydro-3- -

0Xx0-2- 25 benzaepine-2-propionic Acid Usi ng the procedure- of
garm: es7ég hgz.throuq!&nwhda&éﬁﬁﬂgt&amfim&m the ) con{)?und of C'i
anpl e or e ou o] a [ .t1 e conpound.
m P gOR and k@?ﬁ‘ﬁ@l'ﬂ IOIXI-E);_,‘Er.{f(yFor]égg_gCycﬁ)aﬂ&ﬁCtl_4§lk'§'f, np )

Exanpl e
7-[ [ 4- (am noi R? isd@@5@@bRPhenyl | et hynyl ] - 2, 3, 4. 5-t et r ahydr o- 3- oxo- 2- ( 2-

.R_S--iS_H;.'--. o

(CRRI10)-U-(CR')s-V 'is'(Cﬁy)o_‘zNR'Cb, (CH)2CONR’, (CHy).2CO,
(CH3)0.2CH=CH, (CHp)p.2 C=C , (CHp); 30 or (CHy)y.5;

20 ‘Wis @;and

Z is piperidinyl, piperazinyl or (CHy),.

3. A compound of formula (II):
RS

R
' N
R®- | )::o
Nb
R11 R1 RZ
25 (§10)

wherein R1, RZ, R4, R3 and R1! are as defined in claim 1, |

RO s W-(CR'g)q-Z-(CR‘Rlo),-U-(CR'z)s-V-, where U, V and R' are as defined in
claim 1; '

R10is H, Cj.4alkyl or -NRR";

30 : W is R'9N, HoNC(=NH), HoNC(=NH)NH or @ ; and
Zis Ar, C3-7cycloalkyl, (CHj), or Het; or
" a pharmaceutically acceptable salt thereof.

THIS SHEET HAS BEE

REPLACED
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phenyl et hyl ) - 1H 2- benzazepi ne-4-acetic acid a) ethyl
7-[[(trfluoromethyl)sulfonyl]oxy]-2-(2-phenyl-ethyl)-3-o0xo0-2, 3,4, 5-tetrahyd
ro- 35 1H 2-benzazepi nedacetate A sol ution of the conpound of

- <Exampl e-48( ] “mg Immm‘l) and: NN o= 2sdici sppropyl et hyl am nex=( 1) o
*-j<n.-di-chl.of0 u ‘lw stlrred in-anice-bath.and-- trea‘t‘”ed Wlth.-_-"
trifli'c anhydridé (.25 L, *1.2 rmol ). The ni‘xt ure-was stlrredfor 30 min,

- 115- and allowed to warmto RT and stirred for 4 h. The m xture was .
di luted vvith M@gﬁg gigentially with 3N hydrochloric
aci d, 5% sodi um bi Ca&%&ﬁgﬁ&f&é&?&iﬁ% ri géaﬁ Jrﬁ?ed (magnesi um sul fate) and
conhcent r at ed. RThSaHrGM%l&lél Qﬁ/ﬁodﬁﬁorrat ogr aphed (silica gel, 1%

- et hanol / di chkm TOCRL 003 ) or title conpound (0.35 g, 7'0% "as an ‘5

anber oil. E 0 I\ﬂ1 %ﬁ N 400 ) [err] 7.2-7.1
(m 3H), 5 \© 3‘176{16%1%' CYI%’%'@’E@ Mg@"“‘s'%gfﬁkgm J=17Hz, 1H), 4.15
(g, 2H), 3.9 Zfﬁ pHenlyl, a six-methbéfedHet@r (GH2)=17Hz, 6 (m 1H), 3.0-2.9
(m2H) 2827(m3H) 2.4-2.3 (q, 1H)1 (t 3H). 10 b) ethyl

7-[ (4-cyanophenyl)et hynyl ]-2-(2-phenyl et hyl)-3-o0xo0-2, 3,4, 5-tetrahydrom 1H- 2
- benzaz8pi neAdcompeuad eccording to any onc‘lttfe:lacmmieﬁmljcmhl R&isnpl e 74(a) is
treated with 4-cyanophenyl acetyl ene [ prepared as in Synthesis, 627
(1980)], bis(triphenyl phosphine)pal |l adi um chl ori de, guprous iodide and
trlethylamneln(dN‘gat(ﬁ!?’h)fz'é’rrramde f}(@"a}autureﬁ* Halad) stirred.
The m xture 15 s cpol ed, dilutedland]extracted withl|lethyl acetate. The
organi ¢ phase R \A@Gﬁed vmth di | B-Y hydrochl ori d and with water,
dried andl@oncentrated to dive the title conmpound. c) ethylr
7-[4- (t hi ocar banoyl ) phenyl ) et hynyl ] - 2- (2- phenyl et hyl ) - 3- oxo0- 2, 3, 4, 5-tetrahy
dr o- . 1H 2-benzazepi ?@ 4-acetate 20 Usi ng t he gener al
procedure of Europedgh™RdarU'eént Application 0 502 536 Al, the conpound of
Exanpl e 74(b) in pyidine:triethylanmine is treated with a stream of

a

hydr ogen Wp@ nd let stand. The m xture is concentrated to give
the title co

' » or R"HN-(CH3)5-U wherein E is N or CH, R20 is hydrogen, amino,

- mono or di-Cy_galkylamino, hydroxy or Cy 4alkyl, and U is NR'CO, CONR', (CH2)CO
CH=CH, C=C, CH,0, OCH; and (CH?)Z

15
6. A compound of the formula (III):

R
Nd®
R® | K
RY N, R2
o)
(1D

20 wherein R2, R5 R1! and R" are as defined in claim 1, and RS is

£~ (CHalzU (CHIzU R A (CHa)2U
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d) ethyl

e I+ ) S

.. procedur.e. of P 502536, % he compound- of fpgeupl e 74(¢). is.... . ...treated. wth

. i-adoimet: hane |n -acet.one. The.nixt ure IS concentrat ed to gl ve the H"I'e Sl
“conpound. 0‘e) ethyl = .= Tl S

7<[4- (anm noi m nomﬁr&@nyl )et hynyl] 2 (2 phenyl et hyI) 3 0XO0- 2 3 4, 5-

tetrahydro- 1H 2-bgnhzdyepi ne-4-acetate Usi ng the general
procedure of EP 502 53 the conpound of Exanple 74(d) is treated with
anmoni um acet 3 In thanol and-the mxture is heated to reflux. The

: m ?&gre is .cod f) and- conce,nv%ee}élg% its?\l 81! &, k%\xsthydmge 1gg,monoord1- e e
-LL4-(am noi@immmmo)bmmecmmwnmmmsnm@x GONR',)(CH)0; CHCH & t et

rahydr o- 2-benzazepi ne4-acetic acid The conpound of
Exanpl e 74( e) Tstreated with dilute sodi um hydroxide in met hanol and
then with dilute hydrochloric acid to give thetitle conpound.- 5

Exanpl e 73 Rfing’tolzhy ohé of BBy £%4 §whéreiVRE RYL - 1
-ynyl]]-2- (2 phenyFetﬁ@?ﬁ %0 3870 yg © whéret

t et rahydro-1 H 2- benzazepi ne- 4 acetl c acid 10 a) ethyl

7-[1-[4-[N-(t-butQxyc ,_]é m,gldd)l perazi n-. | - - butp2o, CH-).NR'CO
1-ynyl]]-2-(2- pién @'& 7 (CHz).
0X0- 2, 3, 4, 5-t ¢f=xyahylir o- IH-2 benmepl e-4-acetate N .z A m xture of

t he conpound of anple 74(a) (0.3, 0.7 nmmol),,the cofpound of
Preparation 21 (190 ng, O. 8 mmol ), triethylam ne (3 rrL)

bi s(t rl_“henyl phosphi ne) - pal I adi um chl oride ( ny, 14 mol) and
cupr ous:i odi de mn@HzlzNB&Qnml ). (CHZ)MQHI tr Q(L(U‘lzﬁd_o;-:ﬁas heat ed
to refl¥ix for The m xture s d{luted with watler extract ed
with ethyl acd¥ The organi c BN was dried (& Q'neajum sul fate),

concentrated and the residue was purified by flash chromatography (silica
gel, 2% 10 nethanol/dichloronethane) to yield the title conpound (90
nmy, 25% . 1H NMR (400

N o N cOo
(CHo)s-
O/ RN R"O

(\N’ (CH2)5-0

RN _J -
wherein R' and R" are H or Cy_4alkyl, and R20 is hydrogen, amino,
mono or di-C;_salkylamino, hydroxy or C;_4alkyl. '

(CHz)gNB'CO '/\N - (CH2)oNR'CO
191 L)

15

8. A compound which is:
R,S)-8-{[[4- (ammmmmomcthyl)phcnyl]ammo]-carbonyl] -2,3, 4 9= tcuahydro«i
(2-phenylethyl)-1H-1 4—bcnzod1ach1nc-2—acct1c acid;
20 R,S)-7- [[4—(ammmmmomcthyl)benzoyl]-mcthylaxnino]-’2,3,4,5-neuahydro-
1-methyl-3-ox0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2 acetic acid;
_ R,S)-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-8-[[[2-(4-
pyridyDethyl] aminojcarbonyl]-1H-1,4-benzodiazepine-2-acetic acid;
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REPLACED




20 - MHz, CDC13) [err] 7.15-7.26° (m(dSH?] 1;H§o (1&) 121) ,157.(86 (220 Jgggz,(m
2. 3.7 (4 3?7Jllllllﬂﬂllﬂlﬂéllmﬂf 5 (5, 49 a0 (n 2, 2

éﬂ& 2T , 3u¢)
1-

) l 3 (t H) 25 b)'t- ethyl 7 [l I4 (p| peraZIn_.,
- 1-ylybut- I~yny| 11~ 2-(25phenyl et hyl) ~3-Oxo-2, 3,4, 5-t et rahydro-- S
| H-2- benzazepi ne- 4(& 243,4,5-tetrahydro-3-oxo-4{Aphenylpthyl)es- -fi{2-R¢anpl e 75( a) i's

[ i ' r shed with water,
e L PR RPIRIE T [ Sl Vsl
7-[1 - [ 4- ( pi per azi n{R.S)-8 -[[(5-ammopcntyl)ammo]carbonyl] 2,3,4,5- tctrahydro—3-oxo—4~(2—
| -yl)but-1- Znﬂddﬁ&hﬁl?-iﬁﬂﬁm-)bhﬂoﬁwhépﬁe-@&@e&é’mﬂ'ng E) fet rEigydrie) 7%(HB)2_ el
tic
AT g 01 Y ———" R ICHEOT
treated with okd-d#(@-phgnylethpl)dH-t,4dehebdigrepine-4detic abidl cormound 35
S oo, 2 5 (TRAT BBty pes B w24 i,
benzodi az egl S%MOEGC@-phcnabﬂtyl) -1H-1,4-benzodiazepine-2-acetjc atz:lchyzi1 _ .
b 2 XO0- -4-
(sing the gener al (R 8y S I e Py e 0E SR £B Aictal TCLI
t her ei n) ,2%xc@pphenylethyl}-1i: lxdybenzodisrepine-2racetistasidioy| chl ori de [pr epared as

it St

N- ( 2- et hoxy--2 g%‘)ﬂ@g@o“ a'r)ie benzediazepdye 2 egticcac@muni cat i ons,
22, 1249 (R,S92)3]4,5-tdtrabiidiw!3-Okd-4( &Metﬁyﬂ)@ﬂ?ﬂ@“ ) gl ycinate,

gl \rﬁr E)Q; rrtelt %@%@W&%‘"&W@@Vﬁéﬁf dengpdiazepinend-geptis AKk ne- 4- acet at
e (R,S)-2,3,4,5-tetrahydro-8-[[[2-(1H-imidazol- 1 ~-ylethyl]amino]carbonyl}-3-
oxo0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;

. (R,8)-2,3,4,5-tetrahydro-8-[[[3-(1H-imidazol-1 -yl)propyl]arf;ino]car_l_)ox_)yl]-3_-
oxo-4-(2-phcnylethyl) 1H-1 4—bcnzod1achmc-2-acct1c acid;. C

(R,S)-S [[[6-am1nohcxyl]ammo]carbonyl] 23,45- tctrahydro—3-oxo-4—(2— -

20  phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;

"(R,S)-8- [[[6-am1nobutyl]ammo]carbonyl] -2,34 5-tcu'ahydm-3-oxo-4-(2-
phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; '

(R,S)-2,3,4,5-tetrahydro-8- -[[[2-(1H-imidazol-4-yl)ethyl]amino]jcarbonyl]-3-oxo-
4-(2-phenylethyl)- 1H-1,4-benzodiazepine-2-acetic acid;

25 (R,5)-2,3,4,5-tetrahydro-8-[[[2-(1-methyl-1H-imidazol-5-
yl)ethyl]amino]carbonyl]-3-0x0-4-(2—phcnylethyl)-lH-1,4—bcnzodiachine-2-acctic acid;

(R,'S)-7-[[[4-(aininomethyl)phcnyl]carbonyl]-amino]-2.3.4,5—tcu'ahydro-l-mcthyl-
3-oxo-4-(2-phcnyleﬂ1y1)—1H—l .4-benzodiazepine-2-acetic acid;

(R,S)—8 -[[[2-(4-pyridyl)ethyl]methyl-amino]carbonyl}-2,3,4 5-tetrahydro—3-oxo—4-

30  (2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;

R,S)-8- [[2-[4-[1-(methyl)pyndmmm]-ethyl]mcmyla:nino]carbonyl]-4-[2-
phenylethyl)-2,3 4,5-tctrahydro-3-oxo—4—(2-pheny1e_thyl)-1H-1,4-bcnzodjazepinc-2-
acetate Iodide;

R,S)-2,3,4 5-tctrahydro—3-oxo-4-[2-(cyclohexyl)cthyl] 8- [[[2-(1-mcthy1-4—

35 pipenmnyl)ethyl]mcthylammo]carbonyl] -1H-1,4-benzodiazepine-2-acetic acid;

(R,S)-2,3,4,5-tetrahydro—3-oxo—4—(2_-phenylcthyl)-8-[[[2-(1-mcthy1~4-
pipcridinyl)ethyl]methylamino]carbonyl_]f 1H-1,4-benzodiazepine-2-acetic acid;
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10 - Usi ng the “general procedure of Chemstry Letters 997 (1985),
t he conpound of - 77 Exanple 76(a) is treated w.th-. -

[ (trinmethylsil butyltinto grvethetrtle conmpound.
C) (E)-2,5-di (#)Eniﬂﬂnmgﬁmgﬂ!.hyd 0-7-[1 -[4-(pi pélhis&hegtHps laced -
Cenyl]-1H 1 pi ne-4-acetic acid “m WT Usi ng t he

procedures of Exanple 61(b)- 61(e) except substrtut nd of
Exanpl e 76(b). for the conmpound of Exarrpl e 61(a), gr ves the t|tIe corrpoun
.20 . ... . . Preparation.of. . .. N -151-:._;... Jo e
27 55direx0-2.. 374, 5- tetra‘nyd]: =7 [[[2 (pr PET i di-n: 4-_ e ' '_
-'--"-'-:yI)et hyl | met hyl ani’nol ¢ar bonyl1-1H1,4- benzodi’ azepr ne 4 pr oanor cracid”

a) ethyl g ?gz S)] 8- [[[4-[N (alanyl)ammorncthyl] phenyl]amino]carbonyl]-2,3,4,5-

25 O gtk phe ek B RERE A AR g IS?Q"”“

(Exanpl es 1N and 28)-[[4-(ammoxmmdntmh3d)bc)1;oyl\]mm]%Sﬂﬂu@r%@rm@bﬂ -hexeidn by
[pr opared as PePioRUASE EhRpBaRERE ) oo 1 oc0)) F???”Zoy' chrortde
dichl oro-Znitro- bﬁhsb§+[[[éﬂmmmxwmﬂwdmbwtlmqtma@t "(Yﬁ%v?ﬁ‘@?(y 3-
B e e )
title compound. ethyl (R,S)-8-[[f @{qq imiinomethy s)p cn}/ﬁ xr?ct%ﬁ ‘iéargony‘la'lsz 5.
2, 5-di oxo- 2, 3&6‘ drsiﬂmzlpﬂcr{yﬁdtﬁyﬁ-mml d—-bénzdd)mbzytb-]mtayd ami no] car bony| ]
cl)mound of Exarrpl @gg% dlj4a(2§mfl b 4 hﬁmwylaém(n&;arbgnxl] 231%35
yl) et hanaig ne;cuanydrom.mbxr@bc@mhylmHehé{brcszodlmpmyﬂp*mmdﬁepaI | adi um
CCOITT 10 Ry P AR Py ol GO 294,092
2, 5- di oxo- SLcd'aBydret&—oxtyd-r(b-pﬁer[yﬂmle-r}PbbﬁrbGnWZFPWét%Wﬁﬁi{ hyl am no] car bo
- nyl]- ‘i 1 4789899 [34ERindFicthypRBAIAYE)-2,3,4,5-tetrahydro-3-0x0-4-(2-
_ phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; -
15 7-[3-(4-pyridyl)propyloxy]- 2-(2-phcnylcthyl) 3-oxo-2 3,4,5-tetrahydro- 1H-2-
benzazepine-4-acetic acid;
7-[3-(4~p1pendmyl)propyloxy]—2—(2-phenylcthy1)—3-oxo -2,3,4,5-tetrahydro- 1H-2—
bcnzachme-4—acct1c acid;- L
®R,S)-8-[[[3- (ammomcthyl)phenyl]ammo]-carbonyl] 2 3.4 5-tctrahydro—3-oxo—4-
20 (2-pheny1cthyl) 1H-1,4-benzodiazepine-2-acetic acid;
8-[1- [4-(4—pyndyl)p1pcrazmyl]carbonyl]-2 34,5 tetrahyd.ro—3-oxo—4-(2-
phenylethyl)-1H-1 4-bcnzod1azepmc-2-accuc acid;
(R,S)-8-[[[4-(aminomethyl)-3-chloro-phenyl]carbonyl]amino]-2,3,4,5-tetrahydro-
3-ox0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
25 2-{3-(4-piperidinyl)propyloxy]-7-ox0-6,7,8,9-tetrahydro-5H-benzocycloheptene-
6-acetic agid; '
3-[3-(4—piperidinyl)pmpyloxy]-7—oxo—'6,7,8,9-tctrahydro—SH-bcnzocyclohcptcnc-
6-acetic acid; or
(R,S)-S-[[[2-[4-(2-aminopyridyl)]cthyl]-amino]carbonyl]-2,3,4,5-tctrahydr'o-3—
30 oxo-4-(2-phenyleﬂ1yl)-iH-l,4-be.rzodiachine—Z—acetic acid.

9. A compound which is:
- (R,S)-8-[[[4- (ammounmomcthyl)phcnyl]-mcthylammo]carbonyl]-2 3,4,5-
tetrahydro-1-methyl-3-ox0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;

35 @R.S)-2,3.4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-8-[[[2-(1-
i i i 1]-1H-1,4-benzodiazepine-2-acetic acid—— . —
piperazinyl)ethyllamino]carbonyl]- l-benz P R —
R,S)-2,3,4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-8-[[[2-(4- REPLACED

piperidinyl)ethyljamino]carbonyl]}-1H-1,4-benzodiazepine-2-acetic acid ;



- acetate:chloro

The conpound of Exanple 77(b) is di ssol ved in dilute hydrochl ori'c acid and
nmet hanol cont ai nimg plati num oxide and the m xture is shaken in a hydrogen

at nosphere. ,ﬁm, , |Itered and concentrated to give thetltle
corrpound @ !‘10 .
5- di oxo- 2, 3, J« [[[2 (pi pexi di n- 4- 'SSheet e *&ni no] car bo
nyI ]-1H 1, 4- benzodi azepl ne- 4- pr opanoi ¢ aci d he conpound '
of ~Bxanpl e 177(c) is treated with dilute sodium h rret hanol

-and then W|th dllute hydroehl oric:acid to ve the t|tIe corrpound i
__-"__'-Exan'pi e 78 Preparatlon of . (R S) 7 [ﬁzz (p| per| d| n 4 -yl )et hyl}
““met-hyaiinojf car bonyl] 2°3.4:5:" 15

t et r ahydr o- 2- net h ] thyl
(R -7 benzyl oxys B Rb A fymmdiEh tetrajg S4nRaRil ox ﬁr?‘e"r?%‘z]ezp?ﬁﬂ- /

acetate tetrahydro-3roxes2 62 phemlethyl) p‘}za)zemn W29bdi i m de
of 't he conpound pf ES %ok sl At heeIee BL ‘”‘"““ R A cohol
(2.7 L, 25. oEURhAYEP wriapx«%'éw&@wmﬂ? %écftic"!?l '10.38 nmol ), and

i et hy! 1 of a4 o . S  (riotincndly phyl] st ’??}é‘“ﬂ’fé‘? i and
concentrated & yéro—4 E‘ﬁz}’é’?g*’ﬁ‘&r@ﬁ #cm‘a Fepmvf\ﬁ%a tt s diluted with

et PKI 1%0? gt e (|200(Rr$)23341,6-td:ﬂ'a-’nydioemdyo-zaz-p’ncnylamgl)v&[s[[Mb-hed sequen;i) al | 3(;
Wi ro onbi ne
aqueous | gyer gﬁg"fz{e%’eﬁﬁy gn{e%ua)f aﬁ}%ﬁwa%hr?ﬂ?ﬁ ma bcg"%%& nefﬂ-)x%fu-g%uf

conbi ned organic | é@téb&%ﬁécww-%ﬂw&rmmm&%ﬁ[ 4+ concentrat ed.
Chr ormat ogg @p hgxpéﬁuinw@t ngglne %&ﬁ‘iﬁ%ﬁ%@hg} LR &h&&aﬁgﬁw&eﬁe lagd0fcRr M

gave the tit

I
whi ch coul d be |nd§%§&%%4§ﬁemﬂ%§ﬁ°ﬂr?2£)?‘égm%§' "é)ﬂff% Héa({a%/rex!t S\(/:\AO;J?] gl

little ethyl Hain§!)edhl h?'%ﬂé YeboRyINdHe] 4-benzodidkepind-2ideyik acid .
?ﬁ ain@’)iHBlIN%I\/IIg{ 250 " I(%DClBgn?err] ;:nz72 7%%1 (m 2H)ac1 7.28-7.55

(m 5H), 714(d1J83Hz,_1H) 6.76 (br t, 1H), 535(5 2H) - 485(dd
J=16.5, 5.2 10. HA coupoundwiickid, J=16.5, 6.7 Hz, 1H), 3.71 (s,

2,50 (dd, 9216, 0. ﬁ%zﬁf‘*lég"mw% 5%11@@9%8&%@911%% 3 f%ﬂy
MS(ES) me 390x¢2—4f(&mhapylpth681}2-l[4‘vbdiﬂzadlachlnc -2-acetic acid;
(R,S)-2,3:4,5-tetrahydro-8-[[[2-[1-methyl-1,2,5,6-tetrahydropyrid-4-
' yl]_cthyl]mcthyl_ax_hipo]c':_ai'bpnyl]e3-oxo-4¥(249bcnylcthyl)-1H-1,4-bcnzodi'achincf'27
acetic acid;
20 (R,S)-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-8-[4-(piperidin-4-yl)- 1(E)-
butenyl]-1H-1,4-benzodiazepine-2-acetic acid;
| (R,S)-2,3,4,5-tctrahydro—S—oxo-2-(cyclohcxylcthyl)—7-[[[2-(piperidin-4—
yhethyljmethylamino]carbonyl}-1H-2-benzazepine-4-acetic acid; and
(i{,S)-Z,S,4,5-tctrahydro-3-0x0-4-(2-phcnylethyl)-8-[4-(pipcridin—4-y1)buty.l]-1H—
25  1,4-benzodiazepine-2-acetic acid.
R,S)-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-7-{[4-(pyrid-4-yl)piperazin-1-
ylJcarbonyl}-1H-1,4-benzodiazepine-2-acetic acid;
(R,S)-2,3,4,5-tetrahydro-3-oxo-7-[[{2-(piperidin-4-
ylethyljmethylamino]carbonyl}-1H-2-benzazepine-4-acetic acid;
30 (R,S)-2,3,4,5-tetrahydro-3-ox0-2-(2-phenylethyl)-7-[[[2-(piperidin-4-
yDethyl]methylamino]-carbonyl]- 1H-2-benzazepine-4-acetic acid;
(R,S)-7-[[[2-[(2-amino)pyrid-4-yl]ethyl]methylamino] carbonyl}-2,3,4,5-
tetrahydro-3-oxo-2-(2-phenylethyl)-1H-2-benzazepine-4-acetic acid; '
7-[1-{4-(piperazin-1-yl)but-1-ynyl]}-2-(2-phenylethyl)-3-ox0-2,3,4,5-tetrahydro-
35  1H-2-benzazepine-4-acetic acid;
(R,S)-7-[[[2-(piperidin-4-yl)ethyl] methylamino]carbonyl]-2,3,4,5-tetrahydro-2-

methyl-3-oxo-1H-2-benzazepine-4-acetic acid; THIS SHEET HAS BEEN
' REPLACED




b)

| H 2-

met hyl (R, S)-7-benzyl oxycarbonyl -2, 3, 4, 5-t et rahydr o- 2- et hyl - 3- oxo-

(220.4 ng, 0.60 nmol ded in toluene (5-10 nmL), and the

m xture was car MER Eﬁmed to remove water and 5 residual

solvents. The r isd was dissolved in-dry 1:1 THF: DM (12 nL), and

i odomet hane (0.1% , 3.0 mol ) was added. Sodi um hydride (60% i n m neral

oi k. 29
_warmng, After. 15 m.n, the., . .reaction wqg:;gool ed to .O[err] C and:quenched .
-'—wrth satur-ated aqueous ammnrum chl ori-de..(2": ) -The mxture was P

diluted with ether (50 nL) and washed with vvater The -conbi ned” 107: aqueous

dri
gel,

benzazepi ne-4-acetate The conpound of Exanple 78(a)

ng, 0.72 nnDI) was added, causing gas evolution and slight

layers were extract®dgyg. F[ir[u.shh}ﬁrmeueﬁci;h&ﬁsqpﬁaﬂwaﬂﬁb]@aﬂ;@ayn-zl,m,srtsu af>-3-
ed (rragnesr um'sulT at elﬁxd concen
1: 1 et hyloxo-2-(2-phenyiethyl)-

rated (&romatography (silica
HG&%4% conpound (229.2 ny,

100% as a col orl eqg, SM- :Tmmﬁxmem 1aﬂuﬁﬁne(zby1)pmay1geﬂnmoectdnwnya]em,am) 1H

0 8 Ol ol g d b 18 (2

J=8.4 Hz,

(m 1H),
2.91-

3 57 1 ( s, I2-.- amlr(oepyndjmﬂmemgl]ﬁxe&wlammm cagbawl]l(Z3,45Hetrahydro-3-
.07 (m
1666, 1 273 ¢ m

E%“’ﬁ’!@) 1%, &5 - ﬂ?ceuélz&d ArR (0014) 1724,

(R S)-7-car boxy 2, )5'11[(454-3wmn§1uzl on 13x334-l51=¢?2311)’é&§?6914ne 4- 20
acetate
carefully to a solution of the conpound of Exanple 78(b) (229.2 ng,

0. 60 nmmol)

(phenylcmﬂrsl%fﬁhlbeﬁtdmazeﬁmeat&eﬁc @&id. g, 0.06 nmmol) was added

in nmethanol (12 nlL). The m xture was purged wi th hydrogen

and stirra@ britskl yAminttfnedigeconmystind &F the(foahtlaon pressure). After 15
the mxture was filtered through Celite, and the filtrate was 25

concentrated to afford the title conpound (162.7 ng, 93% as a colorless

h,

solid which was ydedngthout fu eL (GHyifliccat i
[err] 7.65-7.85 ((\

2H),,

4. 1%=(d, B Hz, 1H), 3. 88-¥.0M (m 1H),
(dd, J=171, 4.3 Hz, 1H), 3:01 (s, 3H, 2.75-2.95 (m 2

)6.35%) CD30D)
(d, J=16.6 Hz,
(s, 3H), 3.17
2.51 (dd,

, 7.28 (d, =7.7 Hz, 1H),

J=16.9, 477 Hz, 1H): MB(ES) me 605.2 [2M + Na]+, 314.0 [M+ Na]+, 292.0 [M

30 + H+ d) thyl (R S)-7-[[12-(pyrid-4-yl)ethyl]nethylan no]
carbonyl ] -2, 3, 4, 5-t et f@dhyNHo- 2-

nmet hyl - 3- oxo- | H 2- bengazepi ne- 4- acet at e Usi ng the procedure of
Exanpl e 66(i), e stbstituting the conpound of 35 Exanple 78(c) for

t he ‘conpound of_- le 66(h), gave the title conpound (221.3 ny,

97% as a faiflly yellow, very viscous oil: TLC Rf '0.37 (10% nethanol in
1:1 ethyl 15 wheemt at e: chI oroforrr) 1H NMR (400 MHz, CDC13) rotameric
mxture [err] %gé%ﬁ?? 2H) , 670740(m 5H), 5.30 (d, J=16.7
He, % T "372 (s 3H).

0is hydrogcn, ammo, mono or di- C1_4alkylam1no, hydroxy or Cj4alkyl,
RP is a nitrogen protecting group,
12 is CHO, CO,R’, C=C-H, OH, Cl, Br, I, CH-T or NR'R", and
20 Tis CF3S03, OH, NHR",Cl, BrorlL.
12. A pharmacentical composition comprising a compound according to any one of
claims 1 to 10 and a pharmaceutically acceptable carrier.
25 13. A compound according to any one of claims 1 to 10 for use in the manufacture of
a medicament.
14. A method of inhibiting platelet aggregation which comprises adrrxiniStering toa
mammal in need thereof an effective amount of a compound according to any one of
30 claims 1 to 10.
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a) nethyl (R,S)-?-[l'-(t-butoxycarbonyl)-4,4'-bipiperidin-l

-yl ] carbonyl]-2, 3,4, 5- t et rahydr o- 3- oxo- 4- (phenyl et hyl)- 1H

1, 4- benzodlazeplne 2-acetate Usi ng the procedure of Exanple
32(a), except substltutlng (R, S)-7-carboxy-

2,3,4,5-tetrahydro- 3- oxo- (phenylethyl) 1H1, 4-benzodiazepine-2-acetate.
for (R S)-8- 5

carboxy- 2, 3, 4, 5-t et r ahydr o; 3- oxo- 4- (phenyl et hyl ) -1 H 1, 4- benzodlazeplne 2-ac
etate and substituting the conpound of Preparation 22 for

N net hyl - 2- (4- pyri dyl) - et hanam ne and deleting triethylam ne gave the
title conpound (0.43g, 68%: MS(ES) m e %%% 2 [NHFU+ b) net hyl
(R-S)-7-[(4,4" -bipiperidin-1-yl]carbogpklsace: 4 5- tetrahydro 3-o0x0-4- 10
(phenyl ethyl) -1 H 1, 4-benzodi azepi ne-2-acetate Usi ng the
procedure-of Exanple 13(b) preveept suBRINbEENNANTACORPEPOUN Of

Exanpl e 81(a) for the conmpound of Exanple 13(a),. gave the title conpound
(0.27g, Thls759{ézent/$bES)‘eEdaee53302chbbﬂmdsHBECf&rmﬂlée(Vyﬁac(ﬂﬁ, 4.6 X
250 nm 1.5 m:/ m n, gradient A ace onltrlle B: wat er - 0 1% TFA, 5- 50@6
acetonitri{CeIdur whgred , i6M0158, datattoorcur! ;234 ) N-RY or cuat;
(RS)-7-[(4,4"- blplperldln 1-yl)carbonyl]-2, 3,4, 5-tetrahydro- 3 ox? 4- (pheny
lethyl)- 1s a gsidechapangenitaiaphge- anagetdconcesiter group; &*cangound
.of Exanpl e ﬁl(b) (0.2 g, 0.3 mml) was suspended in -acetone (2 20 m.) and
treated IRt |§Fﬁrﬁkﬁﬁﬁd%ﬁﬁ%&%ra§%ﬁ%25aﬁg§r|%lhﬁleraQ@ nyy1 Thikyd xt and was
stirred Oé@rnlght éreated with et hanol and additional 1ithium hydroxide
hydrate ( 51§'rg"‘) sidechain jcomtRiningo ?)()'H"r%‘?%e‘b\)%rro@h aKe mi xture was
concentr at d and gﬁﬁg@geou neutrallzed with N

hydrochIoP Feraergy XCQﬁFFBF@BieTﬁETEES:gBQ ﬁﬁﬁ 1ﬁpaﬁﬁﬂ in the »
- t

A ﬁ’?‘ﬁlﬂiﬂ&é- Sardies | ppBEeERtnalinarornacslt ifaies)
nme 519. 2c£>M$B'];it10ns f_eZt?n&V% %%_v:é@@b&x%game%agdmég}n

gradient A acetonitile B mater uring
detectionighiB®4ing) g 1aeewe (é %rMﬁ'&tlon CD30D) [err] 7.2 (t, 2H), 7.14
-(d, 3H), 7.10 (d, 1F§ 7.04 (s, 1H), 6.59 (d, IH), 5..46
(d," 1Hy, 5.15 (g, 1H), 3 87 (d 1FD 3.76 (m 1H), 3.63 (m  1H), 3.38 (d,
30 2H),.2.93.(dd, 4 H, 2.77 (t, 2H), 2.63 (dd 1H), 1.93 (m 2H) 1.45(

bs, 2H), 1.23 (m 4H), 1.23 (m 2H).
R
_ R
' N):: an
- [ o .
@. N—N, .
R At' R“ R1 2
Rs o
. N
R® l \g . qup
N\
AY R2



Exanpl e 82 35.. PrepapaH on of - |
7-[3-(piperazin o on I-2 (2- phenyl et hyl ) - 3- o@?’@-)dl hydro- 1H
2- benzazepi ne Hll!li m a) ethyl sh

7- met hoxy- 3-0 (2 phenyl et hyl ) -1 H 2- benzazepi nedacet at e

A solution of the corrpound of Exanple 48(m6.(2 6 g, 6.8 n":)&"E{’g;MEi\%F Canod

(120 M) .was.-treated. wth 25% sadium.net hoxi de/ met hg dnedlET1
m.,_ 68 mmol) "and heated to reflux for 2.5 h. The mixtyre was quenche{d
W th ice-wat @aifn300 nl), acidified wi th 3N hydrochl drifc gei §F &

extracted with ethyl acetate, dried and concentrated to dgi Ve the 5 aéld!
MS(ES) mle 352 { MtH +. The residue was dissolved in etharol™=(75mt)~and-~
heat ed tio r efA compountiivd therfoewleélof 4M hydrogen chl dri de/ di oxane (2
m.) for 2 h and concentrated - to give the title corrpound (2.579,797% .
1H NMR (400 MHz, CDC13) [err] 7.18-7.26 (m _g 5H), 7.08 (d J=7.95 Hz,
1H), 6.89 (s 1H), 6.82 (m 2H), 4.18 (m 4 3.81 (s, 3H), 3.80(t,
J=5.57, 2H), 3.71 (t, J=5.57 Hz, 3H), 285 Ad)= 7 62 Hz, 2H), 1.28 (t,
J=6.5 10 Hz, 3H). b) ethyl gs
7- hydr oxy- 2- 3- oxo- ( 2- phenyl et hyl ) - 2, 3- H- 2 benzazepl ne4 acetate-
To a solution of the conpound of EX

e 82(\a ‘G2, 67 a d

et hanethiol (2.6 m., 35 mmol) in dichloronethane (50 et

alum num 15 chloride (4.6 g, 35 Mol ). THB m xture was over
h, diluted w t.h di chl or onet hane (100 nlL), washed

- v et e

hydrochl ori c“gl,bfed dried (sodium sul fate), and concentrated to gi ve
the title corrpoundU(:ROngN BBFCHRVS(ES) nfe 366.0 [ MEH t; 1H NMVR (400
MHz, CDC13) [err]ﬁ%lz fH, 7.02 (d J=8.16 Hz, 1H), 6.78 (s
1H), 6.75 (m lH) 4

J=5.57 20 Hz, 4HRZisRdor@- Claﬁsﬂtﬂsélla)zaxalhw? gaz‘%z-e%k&ng“ﬂ%k%‘hﬁg by%% v
c) ethyl R1, R4 and RS are H, Q-Cj. 6a1kyl Q-Cj-goxoalkyl, Q-Cp.galkenyl,
- [Tt by L ONSRRAYG)E] SoR5nd1, Y- LRI Y910y SE5e T, hZoPBELY! ot Y|
optionally substituted by one or more of R11;
Qis H, C3 ¢tycloalkyl, Het or Ar;
R6is W—(CRy) -Z-(CR'RIO),- -(CRZ)S-V~ : :
R7is --COR8 -COCR'2R9 -C(S)RS, -S(0),OR", -S(0)NR'R", -PO(ORY),
-PO(ORY),, -B(OR"),, -NO; and Tet; '
. R8is -OR', -NR'R", NR'SOZR' -NR'OR‘ -OCR'5,C(O)OR', -OCR,0C(0)-R’,
-OCR'9C(O)NR'y, CF3 or AA;
RY is -OR, -CN, -S(O),R’, S(O);NR's, -C(O)R‘ C(O)NR'5 or -CO9R';
R10is H, C;._4alkyl or -NR'R";
R1lis H, halo, -OR12, -CN, -NR'R12, -NO,, -CF;, CF35(0);., -CO;R’, -CONR',,
Q-Co.galkyl-, Q-Cy.goxoalkyl-, Q-Cp.galkenyl-, Q-Cy galkynyl-, Q-Co.galkyloxy-,
Q-Cp.galkylamino- or Q-Cp.galkyl-S(O)y.; '
R12is R', -C(O)R', -C(O)NR', -C(O)OR15 -S(O)mR' or S(O)mNR'z,
R15is H, C;_galkyl or Ar-Cp 4alkyl;
R'is H, C_galkyl, C3 scycloalkyl-Co_4alkyl or Ar-Cy 4alkyl;
R"is R, -C(O)R' or -C(O)ORI5;
R"is R" or AA2; Lo
AA1 is an amino acid attached thi'dugh its amino group and having its carboxyl
~ group optionally protected, and AA2 is an amino acid attached through its carboxyl
group, and having its amino group optionally protectcd
’ U and V are absent or CO, CR'y, C(=CR'2), S(O)n, O, NR', CR'OR',
CR'(OR")CR’2, CR2CR(OR"), C(O)CR',, CR‘2C(O), CONR', NRICO, OC(0), C(0)O,

o



2, 3-di hydr o- | ' 2=befzazepi ne- 4- acet at e A ni xt (ir BERJACEMENT SHEET
conpound of g, 3.5 mol) and 3-[(4-t- 2
but yl oxycar bEF mﬂ@ H H |']propyl chloride (1.3 g, 5 DI )24r3g§asﬁg§6urr

car bonat e 2+mmol ) ,and teryget hyl ammoni um {odide (20 ng) ip
di et hylforrram de (15 . -pL) <was heat'ed-.at- |90C for. 2 h.| TheTeactien
m Xture was quenched Wi t h i ce-wat er, ‘extracted with ethyl acetate,

dri-ed (sod ¢ A e—
céﬁou(né"('r”s }gyrﬁéfg@j ﬁ?‘@%ﬁg’?"@f%ﬁﬁ@’# SRR R L 5) So
[err] 7. 2 7. 26RAR'BER,07 O8R'g, £5cor GR'+6R', piqyideg the Q@n YPIF“OS 81 (d,
J=2.4, 4.0 2 3.70 4 3.46 (bs, 4H),
2.84 (t %‘%‘giﬁnc‘}ﬁ’(mf (m JH)7 1 He, (2$ ?96 (m (ZH)S 1.H115.
(s, 9H), 1 28 (t, é F’Z @

7-[ 3-(1-pi perazi nyzgﬁ' oXy] ~2< ( 2- phenyl et hyl ) - 3- oxo- 2, 3-di hydro-1H 2- 35

benzazepi ne- 4- acet o) or Ct. A m xture of the corrpound of Exanpl e
82(c) (0.7 g, 1.2 'ﬁ?ﬁ s di ssolved ' in 1IN sodi um hydroxi de sol ution
(12 nmL) and net hano After stirring at-RT for 4~ " h, the
reaction nixture wads t&‘é%ched with ice-water, acidi ﬁas‘ﬂe&rkeﬂimzed
hydrochloric acid, qis0to3; extracted wt hﬁfﬂ Fm dried
(sodium sul fate), filtered and concentrated to gi Boc acid
(0.42 g, 63% NS(ESSO2i564.2 [M-H +), which wa hydrogen

chl ori de/ di oxane selig®ton apd nL) and net hyl ene chl ori de (30 m_) for 18 h.
The m xture vazoorated to give the title conpound (0.39 g, 97%.
M5 (ES)nle 464.2 [Mﬁ—(ﬂe 1H NWVR (400 MHz, CDCl 3) [err] 7.16-7.83 (m

6H), 7.06 (s, abt@:nfaceduc(al‘tyaé’ddjntabk.siﬁﬂ(dmof. 2H), 3.65 (m 14H), 3.47 (m
2H), 2.82 (m 2H), 2.32 (m 2H).
Exanpl e 83 10 Preparation of

7-13- (pi per az2n- 1- W gqmpopnd eseordiag teclgmehyhereky| ) - 3- oxo- 2. 3. 4. 5-

t et rahydro- | HR23h@R23%ERI Qfﬂﬁkg]cg} cg_“mymr |3)'6°ydoalkty Aa]kﬂl ut i ?2501;“_; hleS

conmpound of _ ( g
treated vmthEganﬂ;ﬁﬂ% ydr oxi de (0.05 ng) and hydrogenat ed (50 psi) for 4
h to gi vgsqm titl e corrpound 15 _

(CR'R10).-U-(CRigs-V is (CEy)g ;2NR'CO, (CH9)0_2CONR (CH;)p2CO,
(CHy)g2CH=CH, (CHp)p.2 C=C , (CH);.30 or (CHy)y.s;

W is @;and

Z is piperidinyl, piperazinyl or (CH,),.

3. A compound of formula (II):

RS R4

RE.. [ N):o

R At N‘Rz
41y

wherein R1, R2, R4, RS and R1! are as defined in claim 1,

Rbis W-(CR'z) —Z—(CR'RIO),-U-(CR' «-V-, where U, Vand R' are as s defined in
claim 1; '

R10jisH, C1..4a1kyl or-NR'R"

W-is RN, HoNC(=NH), HoNC(=NH)NH or @; and
Zis A;, C3-7cycloalkyl, (CHj), or Het; or
" apharmaceutically acceptable salt thereof,



Exanpl es 84-88 ' Usi ng routine variations of the procedur es

di scl.osed above for"’ prepari ng 2, 3,4, 5- t et rahydr o- 3- oXo cLEET
1,-4- benzazep ng conpounds were prepared REﬁAC[MENT SHEE
8-[[[2-(pyri ml arbonyl]am no}28- 3,4, 5- tetrahydro 3- 0X0- 4-

- 20 phenyl et d| azepine: 2-aceti ¢ acid; 45,24 §EP 9 6._
8-[[[2-(2-ami no- pyr|d|n4yl) et hyl | met hyl ami no] )

carbonyl]-2, 3, 4, 5-tetrahydro- 3-

0X0-4- ( 2- phennl et hyl ‘)mr;ﬂfgu;,d-aggﬁaﬁglt@gl% Beyherdget i ¢ aci d; 86

8-[[ (quinucli no] carbonyl ] -2, 3, 4, 5-t et rahydr o- 3- oxo- 4- ( 2-
phenyl et hyl ) - I&ﬁ ébé%g] ljaé Rhe-2-acetic aci d, and 25 87.

8-[2-[4-(am n@%iﬂﬂbﬁ%ﬂmﬂc}:}eﬁmm@ﬁﬂ% 4, 5-t et r ahydr o- 3- 0x0- 4- (2- phenyl et hy

l) - pin | 8

8-[[[[3-(2- net“hj?f‘p??ﬁ@ﬂ%ﬁﬁjﬁﬁ g%ﬁﬂﬁﬁéfﬂﬁ?’%’% hopo-4alkyl; Hit

car bonyl | - 2, 3Z4s Shenyl,raasiy-themtgred Het or (CHz)r.

oxo04- ( 2- phenyl ethyl)-1H 1, 4- benzodi azepi ne-2-acetic acid. 30

Exanpl e 89 Parenteral Dosage Unit Comnposition A
preparation whi ch écemnossd 2ccasging o ayoneislimg 10‘1‘“@@%6@510 as a sterile
dry powder is prepared as follows: 20 ng of the conpound is dissolved in 15
mL of 35 distilled \,ﬁ%’er The sol utlon |s flltered nder sterlle

conditions into M- dose Yle a FHpled The
powder is reco Wa‘gted by additio of 20 mL of 5% xtrose in water
(D5W for intr S or mtrarm?cf]‘ i njectiopn. age i s thereby
determ ned by the injecti on vol une. Subsequent di | ut| on may be na@€ by
addition of a met ered vol une of this dosage unit to anot her
vol une of D5Wfor inj ectpgn, or a netered dose may be added to anot her
mechani sm for di spgfisi’Ng the drug, as in a bottle.or bag for | IV drip
infusion or other ignjegtion-infusion system 5

Exanpl e 90 a Dosage Unit Conposition A capsule for

oral administr nis prepared b mmg? and mlllng SORE_of t he )
conpound of Exanple 34 wit fp FR’ Hﬁé@ Hp)sd{ whereihi isNfy (&, Bl dnixdrogan, amino,

stearate. Th € mono or di-C;_salkylamino, hydroxy or C;4alkyl, and U is NR'CO, CONR', (CH,)CO,
CH=CH, C=C, CH,0, OCH, and (CH,),.

6. A compound of the formula (IO): ot Has Been Replaced

v 5 (RN

: an
“wherein R2, RS, R11 and R" are as defined in claim 1, and R is

'/\E,(CHz)z-U N~ (CH2)zU R2°| N~ (CH22-U
"N R"- N / . .
' . ' ' or



10 resulting powder is screened and filled into a hard gelatln capsule

Examl e 91 Oral” Dosage Unit Conposi tion 15
or.al adm repar ed by m.xing and granul ating ORhﬁLWWENT SHEET
sucr ose, mm@”&ﬂl& sul'fate dihydrate and 50 ng of the¢ conpound oOf
Exanpl e 34 0 gel atin sol-uti QP The wet granuljes ga %qugga
dried, mxed wi-th 10rrg starch 5, S'1(;and3ngst ali.c acil..and

con:pressed into-a'tablet. S ‘Thef'oregoing is i 1 | uStrative—ei—the

maki ng and using of this invention. This 20 invention, however, is not

limited to the pre NeFf‘Qodl ments descri bed herein, but enconpasses
all nodifications wthiln the scope of the clains Wmch fol | ow

-126- < .o Cl ai ns: 1. A corrpound of the
formula (1): ’/ [err}. . « .. 5.
Thi s Sheet Has Béen Repl aced wherein EiinNragiGH, R20 is hydrogen, amino, mono or di-’

[err] a]l@ fo0.byd® %;} ,&!kg‘dﬁéUlsNR'CO , CONRACHHCY, RH-ATHGriR4;
10 761-llll Och;1 XXNIS Kk 4al kenyl or Q C24al ynyI

substi t ut ed b3F=R¢, Rl, R4 and R5 are H, Q Cl1-6al kyl,

Q d - 6oxoal kyl , Q C2 6al kenyl Q C3 4oxoal kenyl , Q C3- 4oxoal kynyl ,

Q C2- 4al kynyl 7, gzkgo%ln céordmg to any oﬁc of claims 1 to 6 wherein R is:

(CH2NRCO ™ R, ~ (CHo),NR'CO
R"N R'N N 2 |

' N (CH2)2NR'CO (CH2)2NR'CO N,(CHg)gC-’—EC
R*Q R"O/ R“N(\\) | |

'N
q N N (CH2)4-
N..z "- R"N

(\ N7 (CHo)3-O

R'N \) ' . .
wherein R' and R" are H or C;_4alkyl, and R20 is hydrogen, amino,
mono or di-Cy 4alkylamino, hydroxy or C; 4alkyl.

(CHIANRCO Ay - (CHINRCO %;Sheet;l;s o Re
LT I

8. A compound which is:
| (R,5)-8-[[[4- (ammoxmmomcthyl)phcnyl]ammo]—carbonyl] -2, 3 4 5-tctrahydro—4-
(2-phenylethyl)-1H-1 4-bcnzod1achmc—2-accuc acid;
- R,S)-7- [[4-(amm01mmomcthy1)bcnzoyl]-mcthylamino]-'2,3,4,5-tcrrahydro-
1-methyl-3-ox0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2 acetic acid;
_ R,S)-2,3,4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-8-[[[2-(4-
pyridyl)ethyl]amino] carbony_l]-1H—i,4-bénzodiachinc—2—acctic acid;




optional |y substituted by one or nore of R11; Qis H €3

6cycl oal kyl, Het o R6 is Pt ACEMENT SHEET ]

W (xR 2)a- Z<CRR10 I@ ii?lll BIINHIII | R75‘C?§8-é(m‘)§rmi

aﬁgl )Tet | R8|S-CR', -NR'R :-N’F?.-SOQR, R R, -oc@fﬁeéﬁg)'\%b,

% 200 O) - R_ . - OOR-PO(QNR'2, €F3. o AA: 207 -« - Rolis: l-.?ug e
S(OrR, O @) s H,

Cl4al kyl( 2): R R W&“%U?’h)ﬁw% C%O'E &wiﬂfaylc%ﬁfz[m & e R N

- CF3, CF3S( O pyridyDrahyl]amiColR bdnyl]- 1H-1,Qbemeodmizkpine-2-2Qefk saidoal kyl -

S 6a ti{‘y's@r S B auncig ) S 0.5 BBl S AT
-S(O R or Spignylehy)-1H-1,4-benzodiazeping-2rageti¢ aatd- 6al kyl or Ar-C0-4al kyl; -

R |R s H, C(Cé) Gal kyl (R(% ﬁ?@;ﬁﬁ)\é}nugi’neﬁ?)llj@ﬁknﬁfanﬁﬁoﬁa%hyﬁ 2i34.5-tetrahydro 3, R

is an anino a@r4A2t ﬂéthﬁ’nr%‘dﬁ banzodiggepwe-arsHc 6@ havi ng its car boxyl
group optionally ptmwﬁga (&ﬂmoﬁqeauyu)ph@m]mam]aﬁﬁhq B IIEZ]3, 1 Bt EYdd-S

Tndl are BP0
TR, S R a2 005100
CR 2NR 2@%@“@ ’gﬁ f o1 aﬁ? é%d that U and V are not
si mul taneousl y abs@W8S)-2,3,4,5-tetrahydro-3-wxo-4-(RpRedylethph)-§-Hi4-] ; 5 Zis
(TE:E) Lo HeH; ygdzl%nﬁmal]aamlfg&]l:aﬁ'banﬁf L1H:1 4-1()]cnzod16.zr[p1n%§ -dofticadid® 3
(R,S)-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-8-[[[4-(3-
pyridyl)butyl]mcthylammo]carbonyl]-1H-1 »4-benzodiazepine-2-acetic acid; _
(R,S)-2,3,4,5-tetrahydro-8-[[[2-(1H-imidazol-1-yl)ethyl]Jamino]carbonyl]-3-
‘0x0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
. (R,S)-2,3,4,5-tetrahydro-8-[[[3- (lH-imidazol -1-yl)propyl]amino]carbonyl]-3-
0x0-4- (2-phcnylcthyl) lH 1 4-bcnzod1achmc-2-acct1c acid;. R
(R,S)-8 [[[6—am1nohcxy1]ammo]carbonyl]-z 3 4,5-tctrahydro—3-oxo—4—(2— -
phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
"(R,S)-8- [[[6—ammobutyl]ammo]carbonyl] -2,3,4,5- tctrahydro—S oxo—4-(2-
phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
(R,S)-2,3,4,5-tetrahydro-8-[[[2-(1H-imidazol-4-yl)ethyljamino]carbonyl]-3-oxo-
4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
R,S)-2,3,4,5-tetrahydro-8-[[[2-(1-methyl-1H-imidazol-5-
yDethyl] arpino]carbonyl]-3—oxo-4—(2-phcnylcthy1)-1H-1,4~bcnzodiachine-2-acetic acid;
. (R,S)-7-[[[4-(aminomethyl)phenyl]carbonyl}-amino]-2,3,4,5-tetrahydro- 1-methyl-
3-0x0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; _
(R,S)-S-[[[2—(4-py1idy1)cﬂ1yl]mcthyl-amino]carbonyl]—2,3,4,5-tcu'ahydro-3'-oxo—4-
(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; |
R,S)-8-[[2-[4-[1- (mcthyl)pyndmmm]-cthyl]mcrhylammo]carbonyl]-4-[2-
phenylethyl)-2,3 4,5-tctrahydro-3-oxo-4-(2-phcny1ethy1)— 1H—1 4-bcnzod1ach1nc-2-
acetate Iodide;
®R,S)-2,3,4,5- tcu'ahydro-3-oxo-4-[2-(cyclohcxyl)cthyl] 8 [[[2-(1-mcthyl-4~
piperidinyl)ethyljmethylamino]carbonyl}- 1H-1,4-benzodiazepine-2-acetic acid;
(R,S)—2,3,4,5-tctrahydro-S-oxo-4-(2.-phcny1cthyl)-8-[[[2-(1—mcthy1-4-
pipcridinyl)cthyl]rq_ta_qul_g_miqp]gg;ﬁonyll-1_H-_l__,ﬂ—bcnzodiachinc-Z-acctic acid;

This Sheet Has Been Replaced

[ -




PG RAVLRIVILIGY il | ]

rris0Oto S is 0 to 2; and t is 0 2:0Qr a
phar maceut | c mmw'# #ﬂ”ﬂlﬂal t thereof. 2. A cofppuddt 3E€01@Bng
"to claim1 wher nd R4 are. H,-.1@1 4a| kyl , Ar- Cl- kyI or C3

6cycl oal kyl - C1- 4al kyl ;. "R2 is .CH2ZORR ; R5.i.s H; .

(CR'RZI.O)r-U—(CR'Z)SVIS (CHZ)O 2NR CO, (CHZ)O ZCO\IR‘ (CH2‘n ’)m

(CH2) O- ZCH=CH ( CHPI-(R 3)]CB [[@44[1}1 (ﬁlan)(lﬁiﬁbldmaﬁ}'@!lhtﬁr@ﬂiﬂ)nlﬂcﬂcarbﬁ@l] 2W4$5 [er r]
cghrrg ound of f Ibclnﬁ‘g (g{ezr% o] nX (Z—pgcr%?crr_ﬁ %j E'M 14) Bcr(z%)zépmc-z acetic acfﬂé rrl o5
(1) wher ei n8RHK- (aﬁgp01mmrﬂ5h3d)h¢nﬂyll]aw®]e(155 ~ddtydreedmethydBaoxo-4-,

:?g i's W(CR Zgggﬁmgféu@}ﬁéﬁ 1Lk Sg@f%)ﬁ?\iﬁw \éhezfgl LkaI Vocrand R - are as defined..

Wis R2N, H2NC( =NHR.S kB¢ -Lamjnaimisemethy )PI}GHYHmthylm1n0]cmbony13 2%5Ar
C3- 7cycl oal kyfc{rafxﬁf@)ﬂm%yi‘gioxo-q[(2-phcnylctﬁylp-11§if-Fﬂ%ﬂhé{ﬁ&lcbiﬁcaccept abl e salt

thereof. ethyl (R,S)-8-[[[[4-(aminoiminomethyl)phenyl]-methylamino]carbonyi]-2,3,4,5-
tetrahydro-3-ox0-4-(2-phenylethyl)-1H-1 ,4-bcnzod:iachinc—Z-acctatc;
R,S)-[[8-[4-(aminoiminomethyl)phenyl}-methylamino]carbonyl]-2,3,4,5-
tetrahydro-3-0x0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetamide;
(R,S)-8-[[[4-(aminoiminomethyl)phenyl}-methylamino]carbonyl}-2,3,4,5-
tetrahydro-3-oxo-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-ethanol;
; (R,S)-8-[2-[4-(aminomctl;yl)phcnyl]cmyl]-2,3,4.5-tcu'ahydro-3-oxo-4-(2-
phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; -
7-[3- (4-pyr1dyl)propyloxy]-2-(2-phcnylcthyl) 3-oxo -2,3,4,5-tetrahydro-1H-2-
benzazepine-4-acetic acid;
7-[3- (4—p1pcndmyl)propyloxy]-2-(2-phcny1cthy1) 3-0x0- 2 3,4 S-tctrahydro-lH—?.-
bcniachmc-ti—acchc acid; C e :
_ R,S)-8-[[[3- (ammomcthyl)phcnyl]ammo]—carbonyl] 2,34 5—tctrahydro—3-oxo—4-
(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
8- [1-[4—(4—pyndy1)p1pcraz1nyl]carbonyl] 2,3 4,5-tctrahyd:o—3-oxo—4—(2—
phenylethyl)-1H-1 4—bcnzodJachmc-2-acct10 acxd
(R,S)-8-[[[4-(aminomethyl)-3-chloro-phenyl]carbonyl}amino]-2,3,4,5- tctrahydro— '
3-0x0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
2-[3- (4-p1pcnd1ny1)propyloxy]-7-oxo—6 7,8 9-tctrahydro—SH-bcnzocyclohcptcnc-
6-acetic agid; _
3—[3-(4-pipcﬁdinyl)pmpylox}(]-7-qxo-6,7,8,9-tctrahydro-SH-bcnzocyclohcptcnc—
6-acetic acid; or
(R,S)—8-[[[2-[4-__(2-a1ﬁinopy1idy1)]cthyl]-amino]carbonyl]-2,3,4,5-gcu'ahydfd—?}-
0x0-4-(2-phenylethyl)-1H-1,4-be 1zodiazepine-2-acetic acid.

9. Acompound whichis: _
R,S)-8- [[[4-(amm01mmomcthyl)phcnyl]-mcthylammo]carbonyl]—Z 3.4,5-
tetrahydro-1-methyl-3-0xo-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
(R,S)-2,3,4,5-tetrahydro-3-0x0-4-(2-phenylethyl)-8-[[[2-(1- -
pipcmﬁnyl)cmyl] amino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid ;
R,5)-2,3,4,5-tetrahydro-3-0x0-4-(2-phenylethyl)-8-[[[2-(4-
pipcﬁdinyl)cﬂljllamino] gggbgnyl];IH-__1_,4—_bt;_x;z_p§i_a;qpinc-2-accti(:: acid ;
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-126 Jains:. 1... --A-conpound of the formula (I): REPLAGEMENT SHEET
A4 is N-R4 or CHRY4; R2 is R7 pr{QCI-4alkyl,

[e . -
S s zzri'y\\mﬂﬂmﬁuﬂw S tal ke s aovoat [ 28T

Q C34oxoal kyny', _- aI liynyl C3-6¢ycl odl'kyl,- Aror Het, opt “.all
substituted by one ‘of nor e of Rll le H C3- 6cyc|oal kyl , Het or

Moo 2re (9 e, o Yo kbt o mingler by 2.4 )

-NO2 and Tet; tetrahydro-Boxo2-FtenyleNFIRIH-2-biRz8epive 4-addtic@td; - OCR 2C(O) OR

SO TR 80 SR e aBbefinbeyl men Walif R oINS ) )

or-NR R'; tctralﬁnino-&osoaH-h&bpnzomcpm&Zaweucmdmz -NC2, -CF3,
CF3S(Or-, - NR &A1k a@: adkarsyl -
S ng aI) kynyl CO C@Yﬁ[}% (&{R&nﬂhbmlemyl)%ﬁrg_ " rIo]c &% R

RIZis R, c’(@y s Q-é@@)tm%oxo-éi* %bzsz %G@Pc%acgl S‘t‘b m NR 2:

R15 is H Cl-6al kyl(Ro)-28 4P refah &3-0:«»4 (2-phenyleahyt)-8Q26al kyl ,
C3- 7cycl oal kyl - C0- 4al

- C( O) OR15: Plpewyl%ﬁylﬁ“ﬂﬁfﬂwﬁ arbdny- 1%“'?’%“’:%1%1%2‘&%%)3&{4 ached
through its anino qgmmda,m i&&‘ﬁh)&tbo-ﬁt-mcos&l(bphgdylcghyn}ﬂ -[fipt@onal | y p[]ot ect ed,
d AA2 tt in
A b or o e AR TR Ba LGRSO 1) LRLBENL e MO Bee AN 19
C(=CR 2), S(On, 0,R\¥-2.34m8-eRahydoR3taR:4-CR(@claBrERhyIR-I[2-@ O) CR 2,
R 2O, m%ipcdﬁ;‘ﬂ@thﬁﬁe@ylaﬁx@&rbonyl] 1H-1,4-benzodiazepine-2-acetic acid .

i

10 A compoundj“ which is: :
(R,S)-8-[[[4-:_(aminomcthyl)phcnyl]mcthylamino]-carbonyl]-2,3,4,5-tctrahydro—3—
ox0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
(R,S)-2,3,4,5-tetrahydro-8-[[[2-[1-methyl-1,2,5,6-tetrahydropyrid-4-
yI]c;hyl]_r'r_xcthylar_r'ligo]qa_.i_'b_'pnyl_]_,-S-,oxo,-4-'(2-’pl_,1cnylcthyl)—lH-1,4-bcnzodiachinc-'2-
aqcﬁc acid;
(R,S)-2,3,4,5-tctrahydro—3-oxo-4-(2—phenylcthyl)—8-[4-(pipcﬁdin-4;yl)-1(E)-
butenyl}-1H-1,4-benzodiazepine-2-acetic acid;
" (R.S)-2,3,4,5-tetrahydro-3-ox0-2-(cyclohexylethyl)-7-[[[2-(piperidin-4-
yl)cthyl]mcthylammo]carbonyl] 1H-2-benzazepine-4-acetic acid; and
(R,S)-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-8-[4- (p:pcnd1n—4—yl)butyl] -1H-
1,4-benzodiazepine-2-acetic acid.
(R,S5)-2,3,4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-7-[[4-(pyrid-4-yl)piperazin-1-
yl]Jcarbonyl]-1H-1,4-benzodiazepine-2-acetic acid;
(R,S)-2,3,4,5-tetrahydro-3-oxo-7-[[[2-(piperidin-4-
yDethyllmethylamino]carbonyl]- -1H-2-benzazepine-4-acetic acid;
' R,S5)-2,3,4 5-tctrahydro-S-oxo-2-(2—phcnylcthyl)-7-[[[2-(p1pcndm-4-
yl)cthyl]mcthylammo]-carbonyl]-lH—2 -benzazepine-4-acetic acid;
(&S)—? [[[2-[(2-amino)pyrid-4-yl]ethyl]methylamino] carbonyl}-2,3,4,5-
tetrahydro-3-oxo-2-(2-phenylethyl)- 1H-2-benzazepine-4-acetic acid;
7-[1-[4-(piperazin-1-yl)but-1-ynyl]]-2-(2-phenylethyl)-3-0x0-2,3,4,5-tetrahydro-
1H-2-bcnzazcbinc-4—acctic acid; :
(R,S)-7-[[[2~(piperidin-4-y])ethy]] mcthylammo]carbonyl]-z 3 4 5 tctrahydro—Z-
methyl-3-oxo-1H-2-benzazepine-4-acetic acid; "
. This Sheet Has Been Replaced




- 127 - C(SO oc( S),

NRCR 2,

are not SI

|s (CH2)t or
;

claim 1l wher

'é(ms) " NRC(S), S(OnNR, NR S(On, I‘%NLAH}HIWRASHFET

2 Cerr]C or CR =CR, providgd rhat—t-are—
ﬂm’ﬂ Wis R'R'N- or [ar

-

1
mslor2 n|SOt03 ?4§]‘-?s@@°t(

|soi02 . S|50t01233'and t lideo ta 2 or

=

phar maceutical ly acceptable salt t her eof . "A conpouynd accordi ng to

C3- 6¢cycl oal k)e/|1n01 @%§Egﬁ[[§ %"5@%@ kél‘%lﬁé‘r?f’ ¢ A&lﬁﬂyﬁlf@f?*st?‘(@?dﬂ'é \Y;

is (CH 2)o-

gl[gre;!az?nyl ((C)Jr_|2-) G—@Bg) gr[[[ﬁqumjﬁéﬁmzla}ﬁ{@lﬁlgmé@ ﬂ Pi’ém}oi %ﬁ@‘y@r@ﬁ gfg “cl ai ns

-2 wherein

mb@-phmmtbyl)amenza(zm)@amacu{, CHZ) 02CH=CH, (CH2)0-2

Rtgtrplydro—B 0x0-4-£2-phenylethyl)-1H-1 4-bcnzod1achmc—2—accuc acid;
8-[[[2-(2-amino-pyridin-4-yl)- cthyl]mcthylammo] carbonyl]-2,3,4,5-tetrahydro-3-

ox0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; or
(R,S)-?-[(4,4'-bipipcxidin-1—yl)carbonyl]—2,3,4,5-tcu'ahydro-3-oxo—4—-

(phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid.

11.  Anintermediate compound of the formula:

e (CHz)1.5-L2 N~ (CH2)1aL? le N (CH2)1eL?
RP-N\) " RPN Nz

i
. &
wherein
EisNor CH,
R20 is hydrogen, amino, mono or di-Cy4alkylamino, hydroxy or Cy.4alkyl,
RP is a nitrogen protecting group,
12 is CHO, CO.R!, C=C-H,OH, O, Br, I, CHz-T or NR'R", and
T is CF3503, OH, NHR", Cl, Bror L

12. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 10 and a pharmaceutically acceptable camer

13. A compound according to any one of claims 1 to 10 for use in the manufacture of
a medicament.

14. A method of inhibiting platelet aggregation which comprises ad.muustcnng toa

mammal in need thereof an effective amount of a compound according to any one of
claims 1 to 10.

heet Has Been Replaced
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, ~or R'HN-(CH2) 5-U wherein Eis Nor CH R20 is hydrogen, am no; . nonesor

- C, 4al kyl am n 4al kyl, and U is NRCO CONR , (CH) CO CH=H,
C[eyr]c CH20, r H"] H f,;g. _‘;;28-
A conpound=accordl mg 0 any one of clains | to 2 where| r%’r

REPLACEMFRT SHEET
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- 126 - .
Claims: 12 JAN 9%

~—

1. A compound of the formula (I):

Rs
A‘
RS | fo
R“ A‘ =R2
)
wherein

AlisQ, S, N-Rl or CHR];
A4 is N-R% or CHR%;

R2is R7 or Q-C;_4alkyl, Q-Cy_4alkenyl or Q-Cp4alkynyl substituted by R7;

R1,R* and R3 arc H, Q-C].galkyl, Q-Cj.goxoalkyl, Q—Cz-ﬁalkcnyl '
Q-C3_40xoalkenyl, Q-C3_40xoalkynyl, Q-Cy_4alkynyl, C3-6cycloa1kyl Aror Het,
optionally substituted by one or more of R11;

Qis H,'Cs gcyclodlkyl, Héf or Ar;

RS is W=(CR'3); -Z-(CR'RIO),-U-(CRQ)S- -

R7is -(I)R8 -COCR'2R9 -C(S)R3 -S(O)mOR' -S(O);sNR'R", -PO(OR').
-PO(OR"),, -B (OR')2. -NO;j and Tet;

: R8is-OR', -NR'R", NR‘SOZR' -NR'OR' -OCR'3,C(O)OR', -OCR',OC(0)-R',
-OCR'2,C(O)NR'y, CF3 or AA1;

R? is -OR', -CN, -S(O),R’, S(0);NR's, -C(O)R' C(O)NR'; or -CO;R'

R10js H, C;_4alkyl or-NR'R";

R11is H, halo, -OR12, -CN, -NR'R12, -NO,, -CF;3, CF3S(0),., -CO5R', -CONR’,,
Q-Co.galkyl-, Q-Cy.goxoalkyl-, Q-Cy.galkenyl-, Q-Cz-éalk}'ﬂyl- Q-Cp.galkyloxy-,

Q-Co-galkylamino- or Q-Co.galkyl-S(O)y.;

RI2is R, -C(O)R’, -C(O)NR',, -C(O)OR15, -S(O)R" or S(O)mNR 2%

R15is H, C;_galkyl or Ar-Cq 4alkyl;

R'is H, Cy.galkyl, C3_scycloalkyl-Cp4alkyl or Ar-Cg 4alkyl;

R"is R',-C(O)R' or -C(O)OR!S;

R"isR" or AA2;

AALl is an amino acid attached through its amino group and having its carboxyl
group optionally protected, and AA2 is an amino acid attached through its carboxyl
group, and having its amino group optionally protccicd;

" Uand V are absent or CO, CR'y, C(=CR'2), $(0),, O, NR', CR'OR,
CR'(OR")CR'5, CR'2CR'(OR"), C(O)CR'y, CR',C(0), CONR', NR'CO, OC(0), C(0)O,



[err] ... Wwherein R and R' are H or Cl-4al kyl,
hydragen am no. . mono or di-d -4al kyl ami no, hydroxy or C1- aﬂ?%PﬁcmENT SHEET

r which is’
EeRrS)] S 4 (a wmm% henyl ] ami no] - car bonyl ]-2. 3, 4, q-tét«?r dANI989 4-
(2- phenyl ethyl)-1H 1| 4 zepi ne-2-acetic acid;

(R S)-7-[[4- (am noi m nonet hyl j benzoyl - n®t hyl ani no] - 2, 3, 4, 5t et r ahydr o-
1- ret hyl - 3- 0x0- 4- ( 2- phenyl et hyl ) -1 H 1, 4- benzodi azepi ne-2 acketic acid,

f)?r |8ij|2) o ﬁyils] E%@pgﬁgﬁﬁﬁ¥&‘?rﬁ1€§?@é@b@ayg (Db NERNRNR,, NRCR,

REPLACEMVENT SHEEFR%3NR', CR'90; OCR', C=C or CR'=CR', provided that U 28d V arc not
(R S)-2,3,4,5-t 4(2 phenylethyl) 8-[[[2-(2
SR oy

pyridyl)ethyl]ammno ony 4- benzodi azepi ne--2-aceti c aci d; B
(E S)IBtL[I()S ?Ir—nl- Popz%ﬁaﬂgz% gyl] t2 3,4, 5dt er ahydr o- 3- ox0-4- ( 2-
phenyl et hy - acetic aci
(RS) - 8- [[ [ 4- (propyl ) a&is{SFEd i qﬁhenyl]am no] car bonyl ] - 2, 3, 4, 5- et r ahydr o- 3
0X0- 4- ( 2- phenyl et hyl ) ‘yf - benzodi azepi ne- 2-acetic aci d
(R S)-8-[[[3-(am none '{lh p enyl]rrethyl]am no] - car bonyl ] -2, 3, 4, 5- tetrahydre
, _ 3-0X0-4-(2-phenyl é%ﬁ WP31H 1, 4- benzodi azepi ne- 2-aceti ¢ aci d;
(R S-8-[[[3-[4-pi perqglmlg,}propyl]am no] car bonyl ] -2, 3, 4, 5- tetrahydro 3- oxo
-4- (2-phenyl et hyl) benzodi azepi ne- 2-acetic aC|d

4, 5-

(R S)-2, 3,4, tetrah)deQI‘B 0x0- 4- (2- phenyl et hyl ) - 8- [ 4-

(pyridyl) met hyl ] am nq]igerg@g-ruﬁd -I'H 1, 4- benzodi azepi ne- 2- aceti ¢ aci d;

(R S)-2,3,4,5-tetrahydr 0x0-4- (2- phenyl et hy)-8-[[[4(3-

pyri dyl ) but yl | riet hyl érﬁﬁb‘]%‘aﬂ’bonyl ]-1 H 1, 4- benzodi azepi ne- 2- aceti ¢ aci d;
(RS)2, 3,4,5-tet mqih;ﬂnmoﬁact%leéép&blmalwzoiwﬂ. yl ) et hyl ] am no] car bonyl] 3-
0X0-4-( 2- phenyl ethyl)-1H 1, 4-benzodi azepi ne-2-aceti ¢ aci d;

2, A compound according to claim 1 wherein:
R! and R4 arc H, CHaIkyl, Ar-CMalkyl or C3_5cycloa1kyl-Cl_4alkyI;
R2 is CHzCX)gR';. .

RY¥isH;:- '
-(CR'R1°) -U—(CR' Y-V is (CH;)Q_;ZNR'CO (CH9)0_2CONR' (CH3)200,
(CHp)o,CH=CH, (CHyp)p5 c=C , (CH);.30 or (CHy);.s:

‘W is @ ;and

Z is piperidinyl, piperazinyl or (CHZ)I

3. A compound according to any one of claims 1-2 wherein RS s

g (CH2I2 U (CH2)z-U RT_ A~ (CH2)2 U
S ST T
ot ' or

(\N,CO

@E\)
 or R"HN-(CHy)5-U wherein E is N or CH, R20 is hydrogen, amino,
* mono or di-C; 4alkylamino, hydroxy or Cy 4alkyl, and U is NR'CO; CONR',.(CH;)C0Q,
CH=CH, C=C, CH,0, OCH, and (CHy),.



(R S)-2,3,4,5-tetrahydro-8-[[3-(IHim dazoll'-l -yl ) propyl] aprefearbonytt=3:
0X0-.4- (2- phenyet hyl ) -1 H 1, 4- benzodi azepi ne- 2- aceti ¢ aci d; REPLACEME T SHEET

(R S-8-[[[6(am i i} [bonyl]-z, 3,4, 5-tetrahydr ot 3foX0-4-( Z-
phenyl et hyl ) - | I-Hﬂﬂ!}‘Mlmm m ne-2-acetic. acid, 12 JAN 1999
(R S)-8-[[[6-am ylt] ami nd] car bonyl ] - 23, 4, 5-t et r ahydr o- $- ¢ xo-ﬁ-‘%’%—

phenyl et hyl ) -1 H 1, 4- benzodi azepi ne- 2-a i_c acid;
(R-§)-2,3,4,5 tetrahydro-8-[[[2- (| Himdazol -4-yl)ethyl]anino] carbonyl ] -3-0

X0- 4-(2-phenylethyl)-IH1, 4-bezodi azepi ne-2-aceti¢ aciq; = -

(R S)-2, 3, 4, 5- t &+r ahytFempopnd secordingtorny qng of laims Lo B-Wq*mm RS is:

yl ) et hyl ] am no] car bonyl ] - 3- oxo- 4- ( 2- phenyl et hyl )-1 H 1, 4- benzodi azepi ne- 2- ac’
“etic acid; 20

(R S)-7-[[[4-(anmin LR EO carm’-‘sﬁ(m/& o EH2NBQQ et h
yl - 3-o0x0-4-(2- nyljet hyl ) - 1H 1, %; enzpdi azepi ne- 2- aé@éi d;
(RS8-[[[2-(4-p ) et hyl ] met hy I~"as11o] car bonyl ] - 2, 3,48t et r ahydr.o- 3

-0x0-4- (2-phenylethyl)-1H 1, 4-benzodi azepi ne- 2-acktic acid;
(R S)-8-[[2-[4-[1-(met hyl ) pyridiniuni-ethyl]nethyl am no] car bonyl ] - 4-[ 2-
phenyl et hyl) - 2, 3, 4, 5t e{CRAMIR'CGO3- 0X 04 (. rnrico hyl ) - JcH.pe==edi azepi -
ne-2- acetate |odf de! ' ~ N

(R S)-2,3,4,5-t eRTNaQy,«Jr 0- 3- 0X0- 4- [‘R*N Yyl ohexyl ) et hyIﬂ'NQ—,L{ [ 2-(1- net.hyl - 4-
pi peri di nyl) et hyl ] net hyl am no] caroonyl |-1 H 1, 4- benzpdi azepi ne- 2- aceti c

aci d; ,

(R S)-2,3,4,5-tetrahydro- 3- -4-(2-phenyl ethyl)-8-[[[2-(I]-methyl -4- _

pi peri di nyl)ethyl]neth "%fc;ar'bonyl ] - Nled- benzodi azepi ne-2-acetic -
aci d; - N : (CHa)e-

REPLACEMENT SHEEF X 3 4 o

[S- (R S)]-8-[[[zh[u; al anyl ) am rif- thyl ] phenyl ] ag-o] chrbonyl ] -2, 3, 4, 5-

t et r ahydr o- 3- oxo- 22( 2- phenyl et hyl) 1, 4-benzodj azcprne- 2- acetige acid;
8-[[4- (am noi m nomnet hyl )benzoy1 ] am no] - 4, 5- di hydr o- 2- net hyl - 3- ox0-4-"- -
(2-phenylethyl)-3H1 ,4 benzodi azepi ne;

(R'S)-8-[[[ 4- (am netrxjrHddad ) phenyl | net hyl ami no] carbonyl ]1-2, 3, 4,5-

t et rahydr o- 2- met%lgl - 3hoxo- 4- (2- phenyl et hyl ) - H 1, 4- benzodi azepi ne; -

ethyl (R S)-8-[] «(,aln noi m nonet hyl ) phenyl | - qet hyl arg noj c -2,3,4,5-
t et r ahydr o- 3- oxo- 4- ( 2- phenyl et ﬁ’g‘Fﬁ‘ﬁ%&-?’,&b&ﬁgﬂf ébé l‘f@@ﬁé}%’@mgm amino,
(R'S) ;j[ [8-]4-( amo?obnﬁhcmalkyla)xﬂhfmuyﬂhnymrlﬁimmyho] carbonyl ] - 2, 384, 5-
tetrydro-3-o0x0-4-(2.p -1 H1, 4- ~azepi ne- 2- acet am de;

(R S)-8-[[[4- (aniffoi ﬁ%ﬁ%’?‘?‘ﬁ%mﬁ@?ﬁé’?@%@ﬁo] carbonyl - 2, 3, 4, 5-

t et rahydr o- 3- OxX Q4 - phenyl et hylgy | HJ1, 4- benzodi azepi ne- 2- et hanol ;
(RS)-8-[2-[4=(am n t hyl ) phenyl Jethyl]-2, 3, 4, 5-tetrahydro, 3-o0xo0,-4-(2

5. A compound which is:
(R,S)-8-[[[4-(aminoiminomethyl)phenyl]amino]-carbonyl]-2,3,4,5-tetrahydro-4-
.. 2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; " '
®,S)-7-[[4-(aminoiminomethyl)benzoyl}-methylamino]-2,3 .4,5-tcu'ahydi'o-
1-methyl-3-ox0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2 acetic acid;
. (R,S)-2,3.4,5-tctrahydro-3-ox0-4-(2-phenylethyl)-8-[[[2-(4-
pyridyl)ethylJamino)carbonyl}-1H-1,4-benzodiazepine-2-acetic acid;



phenyl ehyl )- 1H 1, 4- benzodi'azepi ne- 2- aceti ¢ aci d;

7-13-4-pyri diﬂﬂfro m‘o iijﬂm(z-phenw et hyl ) - 3- 0x0- 2, 3, 4, 5- t ptRERhOEFMENTSHEET

benzazepi ne
7-{ 3-[ 4- pi p y] - 2- (2- phenyl et hyl ) 3- oxo- 2, 3, 4] 5} t eft 2 JaN199311H

-2- benzaepi ne-4-acetic acid;

(R S)-8-[[[3-(am nrrethyl)phenyl]am no]_zfzgrbonyl] 2,34, 5-t et [ ahydro—3=X04~
2-phenyl et hyl ) - 1H 1., 4- benzodi azepi ne cett ¢-aci '

g [P [4y(4 pzrl)dyl )p(ﬁa@ &Hvh %ﬂ”@égwpfoﬁ -@-p °B¥1P€‘1Y¥)é§1§fa?’€?3 O G

E’gg)nwset F%’L) ( 1Hpyki mﬁhrm@ﬁ?bé}ﬁdp1HCIQ4-b6nz®diadcpli1c-2—accuc acid; .

am nome chl.oro en -t,efraydro

3- 0x0- 4- ( 2- phenyl e{l{}g*?[ ﬁ;@‘ﬂ%ﬁ’gﬁ'@fﬂ?‘g@gﬂ% ibe?a ¢ a%flr(?' 'b : &° g

2-[ 3( 4- pi peri d|mybﬁwﬂylﬂﬂﬁ-meIﬁq-g-&cmmd;hydro 5H benzocycl ohept ene .
6-acetic acid; carbo

3-[3-4- p: peri LII nyl pgzpS 8)59 (;;rog;lgamm_?mcdarl)lpg%x?y%a%:?%] bH- %‘%33&3{ otflahm

6-acetic acid: cnylc yl)-lH-l 4-bcnzod1achmc—2—accnc acid;

(RS)-8- [[g [ﬁ (2I aﬂg:; (a}dxﬁé:hadu}ngmnpg}xﬁaf d]-earb'bnﬂ]@s a,s%lrwy&@

g;)m?éﬁng \(/\/m (F:)h 543 cny &yﬁ«l?f?iobcln%o&glzc%?nc- -accndcla%x cid '

(R S)8-[[[4- (am nOl Wmm”[‘}-@llﬁﬁﬂinb’ﬂﬁﬁfﬂ?ﬂhmmdicﬂrbmﬁbwmii-&n%h)‘d@?wxo—“-

t et rahydr o- t Ieth benzodi azepi ne- 2-acetic
acid E@ %ﬁylsﬂ‘iﬁg‘*?éw %:%‘)“ﬁ“’l(t}]’&ﬁenw sthyl). 8. [[[2-(1- |
pi per azi nyl )et hyl ] arazum}z.mﬁmmmmm—mpmm P8el{iA- aceti ¢ aci d;

bi per 1 di my1) et L@h‘@#ﬂ%ﬂ‘iﬂ@e iR i R T

-131 )—2.3 4.5-tc dro-3-oxo~4-(2—phcnylcthy 8-[[[4-(3-

5383 az 5&%43(3)( gﬁig . ;{m& Mlam:as&&&:?nﬁ;d-iceac%ci@;
(R S)- 3. [[[(4-ani nmér#&wg‘f‘ti ?1? @%FM]I%%@&M Cjcsf’bﬁnﬁla'
t et r ahydr o- 3- oxoxo4-(2LlpKenhdnd 1 HAp berezodiazepsing-2-aeeticlacid;

{ot r ahydr o- 4. %‘Tﬂ;?@%%ﬁﬁ%ﬁﬁl&m@%@w? JLa s b°3%r'un31wb°h§ﬁ-‘*-
(RS) -2, 3, 4, 5- t expah(dphenglethyd)-UH{1M4-bireodiacpins-P-mefi¢ fcdd;( 1. .
ggf’gr azinyl) ethyl ] ”Rk@ysam@%%wmmm&moﬂyﬁ@%@'@&&9&:‘&93-%:@2—9(‘2' c
phenylethyl)-1H-1,4-benzodiazepine-2-acetic. acid;
"(R,S)-8- [[[6—ammobutyl]ammo]carbonyl]-z 3 4.5-tctmhydro-3-oxo-4—(2-
" phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; ' :
(R,S)-2,3,4,5-tetrahydro-8-[[[2-(1H~-imidazol-4-yl)ethylJamino]Jcarbonyl]-3-oxo-
4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; . '
(R,S)-2,3,4,5-tetrahydro-8-[[[2-(1-methyl-1H-imidazol-5-
yl)cthyl]ammo]carbonyl]-3-oxo-4~(2-phcuylcd1yl)-1H-l 4~bcnzod1ach1nc-2-accuc acid;
(R.S)—7-[[[4-(ammomcthyl)phcnyl]carbonyl]-amxno]-2.3 4,5-tetrahydro-1-methyl-
3-0x0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; _
R,S)-8-[[[2-(4-pyridyl)cthyl}methyl-amino]carbonyl]-2,3,4,5-tetrahydro-3-0xo-4-
(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid; '
(R.S)—8-[[2-[4-[l-(mcthyl)pyndxmum]-cthyl]mcthylammo]carbonyl]-4-[2-
phenylethyl)-2,3,4,5-tetrahydro-3-0x0-4- (2-phcnylcthyl)-lH- 4-bcnzodlachmc-2-
.. acetate Todide; "
R,S)-2,3.4 5-tctrahydro-3-oxo-4-[2-(cyclohcxyl)cthyl] 8-[[[2-(l-mcthyl-4~
piperidinyl)ethylJmethylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;
(R,S)-2,3,4,5-tetrahydro-3-ox0-4-(2-phenylethyl)-8-{[{2-(1-methyl-4-
pipcﬁdinyl)cmyl]mcﬂlylamino]carBonyI]-iH-l,4-bcnzodiachinc-2-accﬁc acid;



(R 9)-2,3,4, 5- t et rahydr o- 3- oxo4( 2- phenyl eth I) 8-[[[2-(4-. | RE LACEMENT SHEET
pi peri d| nyl )et hyl ] met hyl am no] car bonyl ] - 1, 4- benzodi azepi n- g=acetiT

""Z'E tgtrrahydr “lelmm M onexyi ) - et thyl]-8-[[[2: (4 12 JAN 1999
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pi peridi nyI )eth rret byl &m ho]*car bonyl 13 , 4- benzodi azepi np- R-acetic
aci d. : A conmpound. which is: ~

(R on. E | 4am nomet ke gieitd FRL 351 A0bR SR Ny Bo e A
(R S)-2,3,4,5-tefe ~Qxor4- @p{xmyimhylwmm-m@dampm;aampg mcids 4-
'yl ] ethy] met hyl ani no] cgy lﬂd'x%uﬂiﬁ%tﬂylg?enﬁaﬁ%ﬁBﬁ)(,k)dxhydro-2-mcthyl-3-oxo-4-

-1H1,4-b di

R S)-2, 3, ?‘rnéot Ietaééﬂvgﬁﬁ ﬁ%%ﬁiﬂ‘%‘i-hyl) 8-[4-(pi'peridin-4-yl)-1(E)-

?:it g)nylz] 312% :1 benzo@®, &)zs%pﬂ[m@mﬂmaﬁﬁinbﬁacafylﬁhczg& lammo} I3.v1].234,5.
eridin-4-
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(R S)-2.3.4,5 tetr ahwnhxxmasoaseﬂm«mmmmmmwnpmnqumanm;mnyn}mnst

- en @Cﬁ{:

(R S)-2,3,4,5- tgtra y ro - k’glcaﬁJn{{elt'ﬁ?H%inf%ﬁt&ﬂ yl ) pi per azi

n-1-~  yl]carbonyl]-1® B%ﬁmaompmn yDpbenik laghino]carbonyl]-2,3,4,5-
R S)-2,3, 4,5t ofiazepine-2-

§/| )e% hyl ] et hy| g%n&ag’o?ﬂﬁ%’%: j o thgu' nﬂbe'-&z?-a’amcé"u"’ 2-acctamide;

(R S)-2,3,4,5-tet rah n?@lﬁ%ﬁ hapyll-me qu]%’een&d]-ﬂ%s-

2/:? ) g; h¥|][ [n[atz h%/l( gmah arosabb@m} bljﬁzggnmwbmo&m épftid-2-cfifan c
ami - fa car Qo -
t er ahydr o- 3- ox0- 2- ( 2- zle@ﬁé‘ﬁ aﬁé%?ﬂ‘ﬁlééﬁw%gww
7-[ 1- [ 4- ( pi per aphenylethylH1H-1,4-benzodidzepine2-adetiowkidt hy| ) - 3- oxo- 2, 3, 4, 5-tetrah
ydro-  1H 2-benaz apgr[gxg @ﬁ?&{)@ogffoﬁyl-z-(z-phmyxc:hyl)-3<>xo-2 3 4.5-tcu'ahydro-1H-2-

(R'S)-7- [[[2 (pi peri
met hyl am no] car r ahydr o- 2-

gEtP EX ICE'C\%/E % 0 Sh H % ben 2[9?(%@%@@)%&6@1&5@] (?Z'-(2-phcnylcthy1)-%_-§§o-2 3.4 S-tcnahydro-lH-z- _
nzachmc—4—accuc acxd .
R,S)-8- [[[3-(ammomcthyl)phcnyl]mnxno]-carbonyl]-2.3 4,5-tcu'ahydro-3-oxo-4- )
(2-phcnylcthyl) 1H-1 4—bcnzod1achmc-2—accuc acid;
8-[1-[4- (4-pyndyl)p1pcrannyl]carbonyl]-2 3 4,5-tctrahydro—3-oxo—4-(2-
phcnylc:hyl)—lH-l A-benzodiazepine-2-acetic acid;”
R,S)-8- -[[[4-(aminomethyl)-3-chloro-phenyl]carbonyl)amino}-2,3 4,5-tctrahydro—
3-oxo0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
2-[3-(4-piperidinyl)propyloxy]-7-0xo0-6,7,8 9-tcn'ahydro-5H-bcnzocyclohcptcnc-
6-aceticacid;
3—[3-(4~pipcﬁdinyl)pmpylox){]-7-oxo—6,7,8,9-tcu'ahydro-5H-bcnzocyclohcptcnc-
6-acetic acid; or
(R,S)-8-[[[2-[4—_(2-aniinopyridyl)jcthyl]-amino]carbonyl]-2,3,4;5-;cuahydfo-3-
0x0-4-(2-phenylethyl)-1H-1,4-be 1zodiazepine-2-acetic acid.

6. A compound which is:
R,S)-8- [[[4-(ammounmomcthyl)phcnyl]—mcthylammo]carbonyl]-2 3,4,5-
tetrahydro-1-methyl-3-0x0-4-(2-phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid;
(R,S)-2,3,4,5-tetrahydro-3-oxo0-4-(2-phenylethyl)-8-[[[2-(1-
pipcrazinyl)cthyl]amino]caxbonyl] 1H-1,4-benzodiazepine-2-acetic acid ;
(R,5)-2,3,4,5-tctrahydro-3-0x0-4-(2-phenylethyl)-8- [[[2-(4-
plpcndmyl)cthyllammo]carbonyl]-lH—l 4-benzodiazepine-2-acetic acid ;



(RS)-7-[[[4-am
oxq-2-(2-pheny|
(R'S)-8-[[[4-N
t et r ahydr o- 3- ox
8-[[[2-(2-am no-
carbonyl ] -2, 3, 4,
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(R S)-7-[(4, 4"
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conpound of the for

9. A phar maceut i camgéﬁd&ﬂﬂ"é‘?’r"ﬁ’b‘?ﬁi’

'norret hyt-phenyl ] met hyl am no] carbonyl ] -2, 3} 4AREPIUACEMENY BHEED-
wﬂ@mw aepl ne- 4-aceti c acid;
t hyl ) phenyl ] am no] carbonyl J- 2, 3, 4, 5-....
0- | )-1H 1 , 4- benzodi azepi neq2- ac'ét‘ix‘:"‘-?id?ﬁ

pyri di n4-yl)-ethyl ] nmet hyj am noj
5-tetrahydro- 3-

hyl ) - 1H 1, 4- benzodfazpl ne-2-acetic acid; _or .
_bi pi p@R&MI-UAamizoindearngthyl)phenyB-reathyl amyuﬂ@@wﬂoz 24,5

%ﬁhﬂ%@&@ﬁ%ﬁ%ﬁéﬂﬂeéwfﬂm&-b@% mcﬁ-accué\ﬁbldm ernedi ate
e Srrsbi R ic@stewhgz%sany

one of clains 1mmmompnwmmwmy-m5@mw e carrier.

conpound accordi

of a nedi canent.

'ng t RIVE- 2% Ofino%m?noﬁclﬁyﬁp%cgylfj %ctﬁﬁﬁnfnglcgb%ngﬁ%,ﬁgt. ur e
tetrahydro-4-methyl-3-0xo0-1H-1,4-benzodiazepine-2-acetic acid ;
(R,S)-2,3,4,5-t¢trahydro-3-oxo-4-(2-phenylethyl)-8-{[[2-(1 -
piperazinyl)ethyl]methylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid ;
(R.S)-2,3,4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-8-[[[2-(4-
piperidinyl)ethylmethylamino]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid ; or
®R,S)-2,3,4,5-tctrahydro-3-oxo0-4-[2-(cyclohexyl)-cthyl}-8-[[[2-(4-
pipcridinyl)cd:yl]mctﬂylamino]carbonyl]-lH-l,4-bcnzodiachinc—2—acctic acid.

7. A compound which is:
(R.S)—8-[[[4-(ammomcthyl)phcnyl]mcﬂxylammo]-carbonyl]-ls 4,5-tetrahydro-3-
oxo-4-(2-phenylethyl)-1H-1 4-bcnzod1achmc-2-accuc acid;
(R,;S)-2;3,4,5- tctrahydro—S-[[[Z—[l-mcﬂ\yl-l +2.5,6-tetrahydropyrid-4-

* yljethyllmethylamino)carbonyl]:3-ox0-4- (2-phcnylcthyl)—1H-l 4-benzodiazepine<2-

acetic acid;

R,S)-2,3,4,5-tctrahydro-3-0xo0-4- -(2-phenylethyl)-8-[4-(piperidin-4-yl)-1(E)-
.butcnyI]-IH-l 4—bcnzod1achmc—2—accnc acid;

®R,S)-2,3 4.5-tctrahydro-3-oxo-2-(cyclohcxylcthyl)-7-[[[2-(pxpcndm-4-
yl)cthyl]mcthylammo]carbonyl] 1H-2-benzazepine-4-acetic acid; and

(R,S)—Z 3,4,5-tetrahydro-3-oxo-4-(2-phenylethyl)-8-[4- (plpcndm-4-yl)butyl]-lH-
1,4-benzodiazepine-2-acetic acid.

R.S)-2,3,4,5-tetrahydro-3-0x0-4-(2-phenylethyl)-7-[[4-(pyrid-4-yl)piperazin-1-
yl]carbonyl]-1H-1,4-benzodiazepine-2-acetic acid;

(R,S)-2,3,4,5-tctrahydro-3-oxo0-7-[[[2-(piperidin-4-
yl)cthyl]mcdlylaxnmo]carbonyl]-1H~2-bcnzachmc—4~accuc acid;

R,S5)-2,3 4,5-tcuahydro-S-oxo-2-(2-phcnylcthyl)—7-[[[2—(p1pcndm-4-
yD)ethyllmethylamino]-carbonyl]-1H-2-benzazepine-4-acetic acid;

.(R_,S)-’I-[[[2-[(2-.amino)pyiid-4-yl]cthyl]mcthylamino] carbonyl]-2,3,4,5-

. tetrahydro-3-oxo-2-(2-phenylethyl)-1H-2-benzazepine-4-acetic acid;

7-[1-{4-(piperazin-1-yl)but-1-ynyl]]-2-(2-phenylethyl)-3-0x0-2,3,4,5-tetrahydro-

1H-2-benzazepine-4-acetic acid;

(R,S)-7-[[[2-(piperidin-4-yD)ethyl] methylamino)carbonyl)-2,3,4,5-tetrahydro-2-

methyl-3-oxo-1H-2-benzazepine-4-acetic acid;



-133- 11. A conmpound according to claim2 wherei n err] is

4-pyridyl, 4-(2-anino- . pyridyl), 4-tetrahydropyridinyl, 4-p WLﬂCWE\]PrSHEET
4- pi peazinyl . 12. A conpound according to claim2 wher e} n{-e+t

ang o are r |HEEH O IMARRRRRS “occorcing €5 catm a5 &2‘22[ 1 Rl%wap
met hyl and R4 i s He net hyl,S cycl ohexyl et hyl or phenylethyl. [L5

compound according to claim14 wherei nﬂg is NRL and A is NR . 16. A
conpound according to claim2 wherein s CHRL and A4 is NR- 17

A conpound according to claim8 wherein [err] is 4-pyridyl, 4-(2-am no-
pyridyl), 4-tetrahydropyridi'nyl, 4-piperidinyl or 4-piperazinyl.

.18.
compound aceor ! 19, S SR kRt Ligeisa; ABeiriydro 31
oxo-2-(2-phenylcthyl)- lH-2-bcnzachmc-4—accuc acid

(R.S)-8-[[[4-(N.N-dxmcdlylammomcdlyl)phcnyl] amino]carbonyl}-2,3,4,5-

' tetrahydro-3-oxo0-4-(2-phenylcthylj-iH-1,4-benzodiazepinc-2-atetic acid; .-
8-[[[2-(2-amino-pyridin-4-yl)-cthyljmethylamino] carbonyl]-2,3,4,5-tetrahydro-3-

-pheaylethyl)-1H-1,4-benzodiazepine-2-aectic acid; or
R.S)-7-[(4,4"bipiperidin-1-yl)carbonyl)-2,3,4.5-tctrahydro-3-0x0-4-
_ (phenylethyl)-1H-1,4-benzodiazepine-2-acetic acid.

A

8.  Anintcrmediate compound of the formula:

(\NH
e
0}

wherein
EisNorCH.

9. A pharmaccutical composition comprising & compound according to any one of
claims 1 to-8 and & pharmaceutically acceptable carricr.

10. A compound according to any onec of claims 1 to 8 for usc in the manufacturc of
a medicament.
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11 A compound according to claim 2 whercin @ is 4-pyridyl, 4-(2-amino-
pyridyl), 4-tetrahydropyridinyl, 4-piperidinyl or 4-piperazinyl.
12. A compound according to claim 2 wherein @ is 4-piperidinyl.
aral 11

13,  -A compound according to claim 2 whcreu} R5.IRIO and R mmaf,{d .
14. A compound according to claim 13 wherein Rl ts H or methyl ,

thyl, cyclohexylcthyl or phenylethyl. ' ) » ,
TSC g A co:}x;pound according to claim 14 wherein AI. is N'R'l am:; A‘A 41:3 NNi' |
16 A compound according to claim 2 wherein Al is CHR! an .
17 A compound according to claim 8 wherein @ is 4-pyridyl, 4-(2-amino-
pyridyl), 4-tetrahydropyridinyl, 4-piperidinyl or 4-piperazinyl.
18. . A compound according to claim 8 wherein G) is 4-piperidinyl.
19 - A compound which is N-(t-butoxycarbonyl)-4,4-bipiperidinc.

= _




