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PCT/ US97/ 18918 3- CARBOXAM DE DERI VATI VES
of SH PYRROLO [2.1-c][|.41- BENZODI AZEPI NES This invention
relates to Qﬁyﬁs yclic non-peptide vasopressin ant agoni §?§% pch are
useful in trea %%gﬁcondltlons wher e decreased vasopre55|nsi é?gﬂgﬁe
desired, - such as in congestive heart failure, in disease conditions
wi th excess renal water reabsorption and in conditions with increased
vascul ar resistance and coronary vpsoconstriction. 10

Background of the Invention Vasopressin is rel eased fromthe
posterior pituitary either in response to I ncreased plasma osnol arity
detected by brain osnoreceptors or decreased bl ood vol une and bl ood
pressure sensed by |OMFpr65Y AR i Do Dd a{Wzle i arterlal 15
baroreceptors. The OPYRRL |Qq_ YRBE VAN defi ned
recept or subtypes vascular Via and renal epithelia 2 receptors.
Vasopr essi n-i nduced antidiuresis, nediated by renal epithelial V2

receptors, hel ps This inviemtioni relates rtoeewp micyalic non-peptideroiasnprdsyin ditagooissol une
and bl OOdS pr\ﬁﬁl@h‘ﬁfé uscfgﬂn trcatmg condxtx&ﬂ@%gfe%&hﬁed FashpQInV@tcls S @¥ReL ases of

congestive heayrt Il ure E heral .resistance Is | ncreased.
Vierr] recepi"8¥l aérfPa‘é’BE"rng"s oy faijure, g’h i5eash Lopdifions with °§%F§§:JF‘5‘P Y8 st ance,
i ncrease carmalsorptiod pakd & comtitions nwitly aipcrpased siasculan dresigtance oarsh @ospnary
vasoconst i ciisQidnsthibibh, 1N conditions wth vasopressin induced increases in
t ot al peripheral resistance and altered | ocal blood flow, V[err]
receptor antagonists may be 25 t herapeutically useful agents. V[err]

recept oriant agoni sts may decrRexkerdiimibdf ghedpvertion I nduce hypot ensi ve

effects and thus be therapeutically useful in treatnment of sone types
of hypertension. The bl ockade of V2 receptors is useful in
treating di seasesvabpesit 6y iréleﬁechroﬁO the posReios piginay eitha@bmofqRpome t@f free

wat er. Anti EQ“h 0%9@

vasopr essi nd{(’g\?égﬁ)&érsgnt I C % ?&%%@hﬁ% to tg’rescfn{‘ |d8&§45§£p rs on
r enal cYlpae apd, b Q°GbEFF§“’@e¥eF’§°d %l%wﬁfqﬁﬁﬁr%do@f"ﬁenﬁ?eﬂ%% aaeewn te
cycl ase #hd bumﬁmpaﬁst HEhe hormoweAberiwEdi adtien throagh pwo avelb defiied\iee&torpor es

into the | ungm@lpesur§368ar0Y | ARS Serfa®lepitheliM2Vy receptors. Vasopressin-induced

antidiuresis, mediated by renal epithelial V2 receptors, helps to maintain normal plasma

osmolarity, blood volume and blood pressure.

20 Vasopressin is involved in some cases of congestive heart failure where
peripheral resistance is increased. V1a receptor antagonists may decrease systemic
vascular resistance, increase cardiac output and prevent vasopressin induced coronary
vasoconstriction. ‘Thus, in conditions with vasopressin induced increases in total
peripheral resistance and altered local blood flow, Vi receptor antagonists may be

25  therapeutically useful agents. V1ia receptor antagonists may decrease blood pressure,

induce hypotensive effects and thus be therapeuntically useful in treatment of some types
of hypertension.

The blockade of V2 receptors is useful in treating diseases characterized by

30 excess renal reabsorption of free water. Antidiuresis is regulated by the hypothalamic
release of vasopressin (antidiuretic hormone) which binds to specific receptors on renal
collecting tubule cells. This binding stimulates adenylate cyclase and promotes the
cAMP-mediated incorporation of water pores into the luminal surface of these cells. V2
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antagoni sts nmay correct the fluid retention in congestive heart failure,
l'iver cirrhgsi nephritic syndrome, central nervous g¥sb uries,
| ung di seasg%a?%o%%onat rem a. El evat ed vasopresss??\n%g{eyvel S
occur in-congestive heart failure which is nore 5 common in ol der
patients with chronic heart failure. In patients with hyponatremc
congestive heart failure and el evated vgsopr essin levels, a V2 antagoni st
may be beneficial in pronoting freg water excretion by antagonizing
the action of antidiuretic hormone, On the basis of biochem cal and
phar macol ogi cal effects of the hornone, ant agoni sts of vasopressin are
expected to hﬁagbh@fsamwohealﬂlwﬂuis efrenttioh ln ichfpeitve et fdiludd) liver tiekhodis,

prevent i on of  uReLh B dklofCs RHAALEL SRl AT tonaBnRP ST

cardi ac rtenafr vasosp yndr ome of
i nappropriate anti-diuretic hor none secretion (SIADH), congest ive

heartb fﬁi lure, ne!ﬂ&‘atddl VasS EeinOleTols béoaf lih co ﬁﬁestﬁé%&t fEiRI€ Whidh issﬁ&e? ? f
cerebral henpr 0 ates o

wat er ret%nt rﬁn&gg &bk ﬁ%%em& mtﬂ%?o ovm ngrglg 1 gnenpst w‘r@?’ﬁ%‘%@%?%descrl be
pepti de vasopmgessive heait flore andselevated vawprmﬁh?qwgh-e@ ¥ .antagonigfemnay dgem , 35,

2?3( éggﬁ;nngﬁcnm'n? ro%on?éfm wa %_/gf}:reuong A MRizin 5133%@&56@%%@%&' Gavr as
Snwyer U S Bt Oea%sgasmo%@i‘}mé SR oo s B, oot

4, 766, 108( 198fsa)goniasmf vasdriressio a¢ espected Dy bgﬂmmpsutaaiw ﬁ%mfuipncthc weatméitd) , 217,
(May) (19¢4) . i de

oxyt oc nﬁi arﬁlcp e\%ﬂdogts ﬁérteg}élon, n'is%ﬁfb‘i éﬁ%g M%a 5

exhi bi t vveak‘s?)}f%*b ygospasm YFE&&&P?F‘& th&é¥qd9?’?"§/° aﬁga“f'ém\‘?f”ér r] and

V[err] recepbamene Begetione(SIADEN, esugestivanteagofailstes nephritics synklenmd, rgmina | ack

of oral actiyiehis aRebbie! BHehd, ! YerebP MRerfdiftapé-brdkR] lthidnb8ELBlesdingClnigVi Y. 25
Non- pepti de va%xc_)lg essi n.ant agoni sts have recently been di scl osed, Y

Yamanur a et L Stalen oEWaleHBIeBEN 1991): Y. Yamanura et al., Br, J.
Phar macoly 105 787(1992) J.D. Albright et al. US. Pat ent

Patent 5,512, 56 B R e b P i i s
Patent 5, 521“"?%&“‘"@9 & Med 8—‘?@' égaggz]( 915‘%?>hQ‘r H%/%B“‘g ET% 5L pited.
0514667- Al , em.aazms@pzya GBOES 494 Botlammek, U,SSPBlea6S mom (V8918404525;
Yamanouchi  RNaXdhn{r@- andtW.H. Sa\A@c:94?§4ﬁé’tem 5,055,446B90 YK & ANOAS AP 60,

Z%éiiﬁ’a 2. hénon s Wik R oty CBHE B oy s B, . ™11,

(May)(1991). P.D. Williams et al., have reported on potent hexapeptide oxytocin
antagonists [J. Med. Chem., 33, 3905(1992)] which also exhibit weak vasopressin
antagonist activity on binding to V1 and V2 receptors. Peptide vasopressin antagonists

suffer from a lack of oral activity and selectivity. Some exhibit partial agonist activity.
25
Non-peptide vasopressin antagonists have recently been disclosed, Y.
Yamamura et al., Science, 252, 579(1991); Y. Yamamura et al., Br. J. Pharmacol,
105, 787(1992); J.D. Albright et al. U.S. Paient 5,536,718A, U.S. Patent
5,532,235A, U.S. Patent 5,516,774A, U.S. Patent 5,512,563A, U.S. Patent
30 5,459,131A; A. Venkatessan et al. U.S. Patent 5,521,173A; Ogawa et al.,, (Otsuka
Pharm Co., LTD.) EP 0514667-Al, EPO 382185-A2, WO 9105549 and
U.8.5,258,510, WO 9404525; Yamanouchi Pharm.Co.,Ltd., WO 9420473,
WO 9412476, WO 9414796; Fujisawa Co. Ltd., EP 620216-Al1; Ogawa et al,
(Otsuka Pharm. Co.). EP 470514A disclose carbostyril derivatives and pharmaceutical



conpositions containing the sane. Non-peptide oxytocin and vasopressin

ant agoni st have been discl osed by Merck and Co.; MG Bock and P.D.

Wi ams EP 0533242A; M G Bock et al., EP 0533244A; J.M Erb, D F.

Ver ber, Qg é&%&o ms, EP 0533240A; K. Glbert et al, EP Qedfdédmiors U. S
Patent 5, 43 { enkatesan et al.) teaches a process for the preparation
of tricyclic heterocycles which are useful as internediates in the

production of cardiovascul ar agents, The present i nvention relates to
novel tricyclic derivatives which exh| vasqgp ~a ,‘"i activity,
in vitro at the V2 receptors and exhi b|t in vi 2 tiagoni st

activity. In addition these conpounds possess enhan®& soliubility
when conpared to previously described 3-acyl pyrrotobenzodi azepi ne
deri vat i ves .compositions cdthifing nheesairie0 rNonepeptides otyodwmed vasopiessim dmtagoaisect ed

fromthose
from thos %vé Ben 9%91%@ bg'fﬁérlr&' lm?d go MG, Bcﬁlﬁ[aﬁﬁ R};& wm]% o EP) 0533%%_.{
“NH- (CH[ err]M@CﬁE# et al, EP 05332044 JM "Erb; 11W111’1ams,

PCT/ US97/ 189583240A; K. Gilbert et al., EP 0533243A U. S Patent 5,436,333 (Venkatesan et

5  al.) teaches a process for the preparation of tricyclic heterocycles which are useful as
intermediates in the production of cardiovascular agents.

The present invention relates to novel tricyclic derivatives which exhibit

vasopressin antagonist activity, in vitro at the V2 receptors and exhibit in vivo

10  vasopressin antagonist activity. In addition these compounds possess enhanced water
solubility when compared to previously described 3-acylpyrrolobenzodiazepine

derivatives.
ief Description of Inventi
15
This invention relates to novel compounds selected from those of the general
formula It
0] R
X
& N
Hr't/ l
Rs Re
Formula I
20  where

R is selected from -OH, -NRR,, -NHOR,, -NH-(CH,)-COOH,

~O ~ O~
—N N—R1
/] R L
C>'_ , —‘H~N~R2 . or N @ :
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-4 - Rlerr] and Rlerr] are, independently, hydrogen or

| oner al kyl ; R3is [err] 5 Xis
CHerr],NRerr], QS nis 1to 4 pis 1lto 4
gis 2tod; wooesngoutRL€rr] and Rl err] are, independently, s kﬂﬁgﬁﬂdl&om
hydr ogen, | ower al kyl, hal ogen, 10 cyano, trifluoronmethyl, am no,
hydr oxy, ‘or | ower al koxy; Rlerr] is a noiety of the formula:
[err] Ar is a noiety selected from [err] 15 Rl erre] and
Rlerr] are independently sel ected fromhydrogen, hal ogen, cyano, |ower
al kyl, I ower al koxy, hydroxy, or trifluoromethyl; Rlerr] is a
noi ety of the formula: [err] 20 Rlerr] is selected from
Cerr]-Clerr] cycloalkyl, cyclopentenyl, cyclohexenyl, or the noi ety of
the formul a 1 and R; are, independently, hydrogen or lower alkyl;

R,is

i Z N=\
/(CHz)q*—N\R | ACHa 5 | or AcH[Z N

2
5 Xis CH, NR,, O, S;
nislto4;
pislto4;
qis 2to4;
R, and R; are, independently, selected from hydrogen, lower alkyl, halogen,
10 cyano, trifluoromethyl, amino, hydroxy, or lower alkoxy;
R¢is a moiety of the formula:

0
|
-C-Ar

Ar is a moiety selected from
Ry Ry
-IX_ =|=
o« O
Rg l!ia
15 R, and R, are independently selected from hydrogen, halogen, cyano, lower

alkyl, lower alkoxy, hydroxy, or trifluoromethy};
R, is a moiety of the formula:

Z—D
Z—3

~ \"/ - TRN, or /Nj]/\Ar ;
20

Ry, is selected from C;-C, cycloalkyl, cyclopentenyl, cyclohexenyl, or the
moiety of the formula



[err] Ar' is a noiety selected from [err] Rerr] and Rerr]
are selected i ndependently from hydrogen, Flerr] Cerr], Br, cyano, |ower
al kyl', lower alkoxy, trifluoromethyl, phenoxy or substituted phenoxy as in
t he ' [err] wherein R[err] is selected fromdy

hal-ogen, cy rfgg,s)ép%\}\er al kyl, I ower al koxy, hydr oxy, or 71
trifluoronethyl; Ar " Is selected from 1. phenyl ;

2. a five nembered aromatic (unsaturated) heterocyclic ring having

one or two heteroatons selected fromN, S, 3. a five
menber ed aromatic (unsaturated) heteroc Clic ri ng hawi-Rg—

three or four nitrogen atons; or 4. aHIS SHERTHAS BEEN bmat i c
(unsaturated) heterocyclic ring having ' REPLACEDWO or} three
nitrogen atons; and the Ar", may be optional | y=surstT™rUTEad W (

hal ogen, | ower al kyl, hydroxy, | al koxy, or trifluoromethyl; or
t he pharnmaceutically acceptabl e sal r prodrug fornms thereof. For

t he purposes of this specificatiqas r alkyl is CJerr] to (Jerr],
preferably Cferr] to (Jerr], straight or branched chain al kyl, such as

met hyl , ethyl, n- Rutighmdisy ieldatet Ylom and

..

R;; and R, are selected independently from hydrogen, F, Cl, Br, cyano, lower
alkyl, lower alkoxy, trifluoromethyl, phenoxy or substituted phenoxy as in the
moiety

W
Ris4
10 wherein R, is selected from hydrogen, halogen, cyano, lower alkyl, lower alkoxy,
hydroxy, or trifluoromethyl;

Ar” is selected from
1. phenyl;
15 2. a five membered aromatic (unsaturated) heterocyclic ring having
one or two heteroatoms selected from N, O, S;
3. a five membered aromatic (unsaturated) heterocyclic ring having
three or four nitrogen atoms; or
4, a six membered aromatic (unsaturated) heterocyclic ring having
20 one, two or three nitrogen atoms;
and the Ar’’ may be optionally substituted with halogen, lower alkyl, hydroxy,
lower alkoxy, or trifluoromethyl; or the pharmaceutically acceptable salts, esters or
prodrug forms thereof.

25 For the purposes of this specification, lower alkyl is C, to C,, preferably C, to
C,, straight or branched chain alkyl, such as methyl, ethyl, n-butyl, tert-butyl, and

This Shee

i
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al koxy is CJerr] to CJerr], preferably CJerr] to C4, straight or branched

chain al kyl?f%%’%‘.’”ﬁle such as net hoxy, ethoxy, n-butoxy, OrPél‘ﬁJS?‘{(BP Sl er s

Hal-ogen is chl ori ne, brom ne, or iodine. Cycloa

to (Jerr-to (Jerr] nonocyclic cycloal kyl noieties. 5 It will
be further understood that the definition for R err], above, includes

noi eti es of the follow ng structures: [err] 10 It
wi-l' | be understood that the Ar" substituents of this invention which are
five menbered aromati c (unsaturated) heterocyclic ring having one or
two het eroat ons selected fromN O S include, but are not limted to,

thienyl, furjdwerplkokpisyC, tp@g,amefesably C, to Coxsuaighy bt braichad (ahguh ,alkyloxy,

| sothi azol y! sydiSxfag n%’)é" ,egﬂ g, bBL RS o&yéen%m S Halfin S TBHAL Pchidihe,

conpri sing a Ive ne s rat ed)  het I'c fing having
t hree or bromgifie, opiodigy i F"ﬁ ‘P [RPNPE |°]d%63[° aﬁﬁ mOEHES 70l e

noi eties. The Ar" groups conpri si ng a six nmenbered aromatic

(unsaturaked) heterocyclic ring having one, two or three nitrogen
atons include, but are not limted to, pyridyl, pyrazinyl, pyrimdinyl,
pyridazinyl, 1,2,3-triazine, 1,2,4-triazine, and 1.3,5-triazine groups. 20
Anong the nore pr &fvdll be furthengdemmed difat the definitioncfiot Rgrabave; ihdhmdze niviedeng t he

foll ow ng Fogmk%dmg structures] € "] wher ein
jath = N
Ha)a~N. Hzm-@ (CHap—¢
A Ry AT HNJ

(9H2)p—€_7‘“ (gHz)p-N\/:}I
10
It will be understood that the Ar’’ substituents of this invention which are five
membered aromatic (unsaturated) heterocyclic ring having one or two heteroatoms
selected from N, O, S include, but are not limited to, thienyl, furyl, pyrrolyl, pyrazolyl,
oxazolyl, thiazolyl, isothiazolyl, isoxazolyl, and imidazolyl groups. The Ar’’ groups
15 comprising a five membered aromatic (unsaturated) heterocyclic ring having three or
four nitrogen atoms include the triazole and tetrazole moieties. The Ar’’ groups
comprising a six membered aromatic (unsaturated) heterocyclic ring having one, two or
three nitrogen atoms include, but are not limited to, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, 1,2,3-triazine, 1,2,4-triazine, and 1,3,5-triazine groups.

20
Among the more preferred compounds of this invention are those having the
following Formula I:
0] R
x
/ !
%
R )
3 Re Formula I

wherein



-7- Ris selected from-OH, -NRerr]Rerr], -NH(CHerr])n-COOH,

[err] Rlerr] and R err] are, independently, hydr ogen or | ower al kyl;

R3 is [err] Xis CHerr],NRerr], nis ltod4; pis1lto 4
gis 2to4;, whb&dbly and Rlerr] are |ndependently sel ected % mgglgr oup of
hydr ogen, | ower al kyl, hal ogen, am no, hydroxy, cyano, tri uorrreth |,

or | ower ‘al koxy; R[err] Is a noiety of the fornul a: [err] Ar |sa
noi ety selected from [err] Rlerrland R err] are_independently. .

sel ected from hydrogen, halogen and | owey _al koxy; OTHIS SHFRTI 1RAY BEENtthe
forml a: . REPLACED

10

15

R is selected from -OH, -NRR,, -NH-(CH,)-COOH,

O, 2O OO

— )-’ e or‘”U ;

R, and R, are, independently, hydrogen or lower alkyl;

R,is
et &~
/(CHa)q)-—N\R /(Cng@;
2 N
X is CH,, NR,, O, S;
nis1to4;
qis 2to4;

R, and R, are independently selected from the group of hydrogen, lower alkyl,
halogen, amino, hydroxy, cyano, trifluormethyl, or lower alkoxy;
R4 is a moiety of the formula:

0
I

-C-Ar

Ar is a moiety selected from

e« <

R, and R; are independently selected from hydrogen or halogen;
R, is a moiety of the formula:

*?1
Ar N __R N

- - oo - \H/\Ar'
Y, AN I

Been Replaced
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[err] Rlerr] is a noiety of the Ar" fornul a: [err]

Ar' is a noiety selected from [err] Rlerr]R err] are selected

i ndependently from hydrogen, F, Br, 4, CN, lower alkyl, |oweralkoxy,
Crlerr], pheap@¥aneeiy substituted phenoxy havi ng the for rruI a; CTIEJ@SHIP
wherein R err] is selected from hydrogen, hal ogen, cyano, ower %(

| oner al Koxy, hydroxy, or trifluoronethyl; Ar" is selected from phenyl
, 2-pyridyl or a five nenbered aromatic (unsatur hed)heteoracyclic ring
having one or two heteroatonms selected fgomN, O FHIS SHEBF HAS BEEN
pharmaceutically acceptable salt or prodrug formither eREPLACED Eveni nore

preferred conpounds of this invention are those Forrmotas [err]
wherein Ris selected fromOH NR R5 or
R,y is a moiety of the Ar” formula:
Ar"j
Ar’ is a moiety selected from
Ar"
—\ R
D - <
\ 7 N |j ;
Ry Ri4
5 Ry1» R, are selected independently from hydrogen, F, Br, Cl, or lower alkyl;

Ar’’ is selected from phenyl or a five membered aromatic (unsaturated)
heterocyclic  ring having one or two heteroatoms selected from N, O, S;
or a pharmaceutically acceptable salt, ester or prodrug form thereof.

10 Even more preferred compounds of this invention are those of the formula:

Rs

wherein R is selected from OH, NR,R, or

—N N—R1
15 ;
R, is
“Ar.
3 I
or N 1
AN - T
0 © ]
. This Sheet Has Been Rep
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Rlerr] is 2-Ar"-cycl opentenyl; and Rlerr], Rerr],

R[err] Rl er rr] Rlerr], Rerr], Rerr],Rerr] Rerr , Q,
Ar' yosﬂogxre as defined in the nost %‘éﬁ@%@sgd?oup,

above, and nore preferably, as defined in 5 t he subgeneric

group, above; or the pharnaceutically acceptable salts, esters or

prodrug forns thereof. 9. Detalled Description of

the Invention 10 The present” i nvention conprises the conpounds

descri bed above, as well as phar maceuti cal conpositions containing

t he conpounds and one or nore pharmaceutically acceptable carriers,

excipients, etc. This invention also conprises met hods for treating

conditions in a mkmng,Arpc &1 eﬂgh%ll in a human, where decreased

vasopressin effect Si ed he nmet hods conprising admnistering to a

mammal in 15 ned g{ﬁ Ber Mmﬁwﬁmzﬂlt yoelsf ek iAFe AR BUh AT ofre 8he or

nore of the corrpodeﬁxhcdoﬁ thehmast generic gronpe aboveand more preferably, as défied @pounds
of the prgsent in d i v
gent | YR RACARohS SRt e HERRALAL s8Bbie YL B o 110

from pharmaceutically g SIO ogl ta accepta
salts 20 |ncIudBr°d5‘l&°§P Bieel | inmited to, the following: salts with

i norgani ¢ acids such as hydrochl oric aC|d sul furic acid, nitric
aci d, phosphoric acid and, pg ‘ ..Euch organic acids as
acetic acid, oxalic acid, Ci . succinic acid, and
mal ei ¢ acid. Qther salts include salts mnth alkall metals or alkaline earth

gf;glms . ggggs as Tha The 8rc§e9|g WUG%Oéo%p%'séanﬁ)e %%%Sc'm‘%: ] %esqugc%na %bg,rgso\svel asE h
pharmaceuncal compositions containing the compounds and one or more
pharmaceutically acceptable carriers, excipients, etc. This invention also comprises
methods for treating conditions in a mammal, preferably in a human, where decreased
vasopressin effects are desired, the methods comprising administering to a mammal in

15 need thereof a therapeutically effective amount of one or more of the compounds of this

invention.

The compounds of the present invention can be used in the form of salts derived

from pharmaceutically or physiologically acceptable acids or bases. These salts

20  include, but are not limited to, the following: salts with inorganic acids such as
hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid and, as the case may be,

such organic acids as acetic acid, oxalic acid, citric acid, tartaric acid, succinic acid, and
maleic acid. Other salts include salts with alkali metals or alkaline earth metals, such as
sodium, potassium, calcium or magnesium or with organic bases. The compounds can

25  also be used in the form of esters, carbamates and other conventional “"pro-drug" forms,
which, when administered in such form, convert to the active moiety in vive. When

the compounds are employed for the above utilities, they may be combined with one or

more pharmaceutically acceptable excipients or carriers, for example, solvents, diluents

and the like, and may be administered orally in such forms as tablets, capsules,

30  dispersible powders, granules, or suspensions containing, for example, from about
~ 0.05 to 5% of suspending agent, syrups containing, for example, from about 10 to
50% of sugar, and elixirs containing, for example, from about 20 to 50% ethanol, and

the like, or parenterally in the form of sterile injectable solutions or suspensions
containing from about 0.05 to 5% suspending agent in an isotonic medium. Such



25 al so be used in the formof esters, carbamates and ot her conventi onal
"pro-drug" forns, whi ch, when adm nistered in such form convert to
the active noiety in vivo. Wen t he conpounds are enpl oyed for the
above utiligd ey?nootlpey may be combined with one or MY &rus97/18918
phar maceut i céﬁ y acceptabl e excipients or carriers, for exam,)l{ e, solvents,
di l uents- and the |like, and may be adm nistered orally in such forns
as tablets, capsules, 30 di spersi bl e powders, granules, or suspensions
containing, for exanple, from about 0.05 to 5% of suspendi ng agent,
Syrups containing, for exanple, from abg{ft 10 to 50% of sugar, and
elixirs containing, for exanple, fromabout 20 to 50% et hanol, and

the like, or parenterally in the formof sterile injectable solutions or
suspensi ons pharmaceaticdl pieparimipnt mapcohsin,fodex@mplep frofd AoSBS5NDi abGut DY | N an
:Dsé(.:l)_} 82'9(7: / Eg%%@qﬁgediem in combinatbPwitK 0 Qayicr, more usually between atgou&a‘_%;

phar maceut i cand ¢i% prvsighbns may contain, for exanple, from about 25 to
about 90% of the active ingredient in conbination with the carrier,

nore usuakly bet t. 5% . 9 i . The
effecti veg dos agemgfé%é@%go?ar% Pé&?“e n?‘g%%ﬁé%géﬁl@%g@a‘r’ap g%é‘%{&% ﬁ’? ﬁ%?n t he
particul ar cBtBelacFoampprnl, employide tromadeopf adminisirationaandothe averihef sheverity
of the Goniticnibeing @@ HoweVesdn gdreinG satisfactofy BEuRaRd obtAiRdd WweaGHeOr Y

results are i : 0 the | nt | I

admi ni st er edgg’%'gdéﬂgg?{@g%’gtseg%og oFf a?ﬁr\ﬁg_{"rcé‘gghg? @‘% 'd[ogagk Q)‘f%ro%gﬁqu?gg‘,otom/ kg of

manmmal  body WequyAB0 mefkeraf rassmral diode weight, greferally gineadn divided: doseDtWG Wur ti nes

g _dfly, onoi 3fcﬁ1r§ﬁﬁ$ @Hz]g@dr iﬁlQ'sﬁﬁﬁﬁ?ﬁt@kﬂc forat. Fwi‘ﬂosl:c mrgsmam]gmahémgdna?ﬂygt ?I 80
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as well as by intravenous, i ntranuscul ar, or subcutaneous routes.

Solid carriers include starch, |actose,_ dicalcium 20 phosphat e,
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antioxidants; for eXa . i}
preparation of pharmaceutical compositions may be advantageously included, such as

25 flavoring agents, coloring agents, preserving agents, and antioxidants, for example,
vitamin E, ascorbic acid, BHT and BHA.

The preferred pharmaceutical compositions from the standpoint of ease of
preparation and administration are solid compositions, particularly tablets and hard-
30 filled or liquid-filled capsules. Oral administration of the compounds is preferfed.

These active compounds may also be administered parenterally or
intraperitoneally. Solutions or suspensions of these active compounds as a free base or
pharmacologically acceptable salt can be prepared in water suitably mixed with a



vitamn E, ascorbic acid, BHT and BHA. The preferred

phar maceuti cal conpositions fromthe standpoint of ease of

preparation and admi nistration are solid conpositions, particularly tablets
and hard- _3&0 ?&‘#ohed or liquid-filled capsules. Oral adm gjﬁws%is?fb of the
conpounds i S 3 ererred These active conpounds may also be
adm ni stered parenterally or intraperitoneally. Solutions or
suspensi ons of these active conpounds as a free base or

phar macol ogi cal | y acceptable salt can -blel Pprepared in water suitably m xed
wi-th a WO 98/ 20011 _
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In particular, the vasopressin antagonists of this invention are therapeutically
useful in the treatment andf/or prevention of hypertension, cardiac insufficiency,
coronary vasospasm, cardiac ischemia, renal vasospasm, liver cirrhosis, the syndrome
of inappropriate anti-diuretic hormone secretion (SIADH), congestive heart failure,

25 nephritic syndrome, brain edema, cerebral ischemia, cerebral hemorrhage-stroke,
thrombosis-bleeding and abnormal states of water retention.

This invention also provides processes for preparing compounds of the general
formula I as defined above. More particularly this invention provides a process for

30 preparing a compound of formula I which comprises one of the following:

a) reacting a compound of formula:



t hr onbosi s- bl eedi ng and abnornmal states of water retention.
This invention al so provides processes for preparing conmpounds of the
gener al formula | as defined above. Mdre particularly this invention

provi des a for 30 preparing a conpound of fornul l.ch

conpri ses oﬁ%&%ﬁ%e fol | ow ng: a) reacting a coﬁﬁ#ﬂgg}@ﬁs

formul a: - - 12- [err] where R4,
R5 and R6 are as defined above, Wis chlorine and h s—a~kal-agen.  eg
chlorine with a anine of fornula THIS | NEES  HASZ BEEN
wherein -NZ[err]Z[err], may be -NR[err]F%'err], NHOR[jer r ] , REPLACED
-NH(CH err])[err]-COOCH, [err] wherein n, X € ;
Rlerr] are as defined above, to give a correspondi ng conpound of fornula I

wherein R is as defined aloye;cmarp b) treating a compeyndwef fornula:
& TS F NTS
Rd_t/\ ——— R4I//\I\ s
¥ N
R; Rs R’
s B)

|
N
!
Rg

(A) or

where Ry, Rg and Rg are as defined above, and hal is a halogen, eg chlorine

5 with a amine of formula
HNZ1Z>

wherein -NZ;Z,, may be -NR{R3, NHOR;, -NH-(CH3),,-COOH,
Ry
O, O~ OO
’ Ry ° U ?
‘ H
/ H /R1 *—N,
—N N —N~N or \N/\| .
\__ 2 \Rz 'Y x H

10 wherein n, X, Ry, Ry and R3 are as defined above,

to give a corresponding compound of formula I wherein R is as defined
above;

or
15

b) treating a compound of formula:

0] Chals
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Rlerr], RernyhopiguRerr] are as defined above, and hal is gﬁ eg
chlorine, with aqueous base to give a correspondi ng corrpoun of
formula I' wherein R s OH 5 or c) acylating a conpound
of formul a: [err] 10 wherein R, Rerr] and Rlerr] are as

defined above, with the exception that Rsis not

where Ry, Rs and Rg are as defined above, and hal is a halogen, eg chlorine,

with aqueous base to give a corresponding compound of formula I wherein R
is OH;

¢) acylating a compound of formula:

o R
=
Z ' N
R a—— n—
4 k/‘
R oL
S
O=™Ry4
10
wherein R, Ry and Ry are as defined above, with the exception that R is not
OH;
Rigis
& J\
1 =
R+ —Rsg or R= =R
H/ N 22 8
NH» NH,
15 wherein R7 and Rg are as defined above, with an acid of formula

HO HO
g

Ar Rio HO
\[r \g/\Ar,
o) O

or a reactive derivative thereof, eg acid halide or anhydride,
and to give a corresponding compound of formula I wherein R9 is ag defined

20 hereinabove.

Compounds, of this invention, 3-acylated pyrrolobenzodiazepine derivatives 7
(Scheme I), may be prepared using two procedures from a common 3-
trihalomethylketone derivative {(e.g. 4). The synthesis of this intermediate and it’s



OH; R14 is [err] NH2 NH2 15

wherein R7 and R8 are as defined above, with an acid of formula [err]
or a reactive derivative thereof, eg acid halide or anhydri de, and to
give a corrgghesging conpound of formula | wherein R err] pcgnamgnidofs ned 20
her ei nabove. Compounds, of this invention, 3-acyl ated

pyrrol obenzodi azepi ne derivatives 7 (Schenme 1), may be prepared using
two procedures froma comon 3- tri hal omet hyl ket one derivative (e.qg.
4). The synthesis of this internediate gnd it's WD 98/ 20011
PCT/ US97/ 18918 . - 14-

precursor have been described (EP 636625 A2). Reaction of the

3-tri hal oomet hyl ket one derivative 4 directly with a primary or

secondary anpmenrgrbevedesn ti¢seribrd(EP 686425 c Regetion of the Attibaloratthylistonehe

3- é ri haLoget Hedgkﬁkgr&edff W&bx‘(xﬁm@nog %c&ﬁcﬁf}&ﬂn&‘?t%bid@ﬂﬁh@%ﬁm@ ; uctsj:.'c[‘) as
sodi um hydroxj de, o, obtain, an acidi.ficatian or r espqndi ng . car boxylic
cord s 5 oAl FihalimetynGine tedy B AR mruslul MsES B ik Sy

conver si on t spdium hydroxide, to eHwdinr érdecidifieasion,dibe corresponding darbaxylio yacidi J. st
reacting a tima liY 3l %gonexﬂﬁbe BE a&Hald 3 coupling by conversion to an acid

N, N- di cycl oh |, carbodi i mde, . djethyl_ cyanophosphonat e . and rel at
activating ‘%Xn‘fﬂeg’@é‘ﬂ &0, &d’}‘#‘i °";?§ﬁ-’cr§td'%a°5 HHD BB Aepvapeg ?Fﬁﬁ“bﬁ“c.?‘ 2he
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treatnment of a t h oxal yl ¢hl ori,de/ di methyl f or mam
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pr ovi des1@ heOdesiamptt maydetuld trédtmenhefi aeidS witl 62glylnadnjoride/dimdBigFormdniGi or r ], - N-
afford the acid chloride 6 which when treated with a primary or secondary amine,

provides the desired product 7, wherein -NZ,Z,, may be -NR;R,, NHOR,, -N-

(CH,),-COOH,
7\ Ry 7~ \
—N  N—R; —N N, —N N X
\_../ ’ Ry ? \__/ ?
M
/ / Ry —N
——N\->-—N —-“-—N\/ or \N/\ .
= T e UL
X
15 R,and R, are, independently, hydrogen or lower alkyl;
R, is

,Fh “ N=\
ACHITN, - _ACHzP 3, | or _AcHae-_ N

Rz
XisCH, NR,O, S;
nislto4;
20 pisito4;
qis 2to 4;



(CHerr])[err]-COCH, [err] 15 Rlerr]and R err] are,

| ndependent!ly, hydrogen or | ower alkyl; R3i s [erre]
Xis CHerr], NRerr], O S nis 1to4; 20
pis 1 to 4; 98/20011 gi s 2t o4; . WO 98/ 200ddrusor/1so1s
PCT/ US97/ 1881 ~15 -
Schene | -
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Scheme I
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5 The 3-trihalomethylketone derivative 4 is obtained by the acylation of the 3-

position of the pyrrolobenzodiazepine 3 using the appropriate trihaloacetyl halide
reagent. The 3-unsubstituted compound 3 may be either a fully assembled target
compound where R,, is selected from R, of Formula I or an intermediate where R,

R7 R7
- .
Ry or Rg .

10
In the case where R, is



[err] 5 The 3-tri hal onet hyl ketone derivative 4 is obtained by the

acyl ation of the 3- position of the pyrrol obenzodi azepi ne 3 using the
appropriate trihal oacetyl halide reagent. The 3-unsubstituted conpound
3 may be ei gafully assenbled target ~conpound whergritis9¥/igb1d S
selected fromKerr] of Fornmula | or an internedi ate where R erre]

R7 ' R7 [err] 10 In the case where Rerr] is

W 98/20011 PCT/ US97/ 18918
- 16- [err] t he conpound _clfeaﬂ_ be prepared by follow ng the
procedures described in Schene 11, ol l owed by the appropriate steps in

Scheme |.

Ry R,
-|= -
O)"‘<\:I:/>'—N02 O>—<\::._N>—N02
Rg or Rg ‘

the compound can be prepared by following the procedures described in Scheme II,
followed by the appropriate steps in Scheme L.

5 Compounds of general formula 4a and 4b may be prepared as shown in
Scheme II. Reaction of tricyclic derivative 1 with a substituted or unsubstituted 4-
nitroaryl carbonyl chloride or 6-nitropyridine-3-carbonyl chloride gave intermediate 8a
or 8b. Reduction of the nitro group in the intermediates 82 and 8b afforded the
corresponding amino derivatives 9a and 8b. The reduction of the nitro group in 83 and

10 8b may be carried out under conditions of catalytic reduction (i.e. hydrogen/Pd/C,
hydrazine-ethanol /Pd/C) or under chemical reduction conditions (i.e. stannous
chloride/ethanol, zincfacetic acid-titanium trichloride) or related reduction conditions
known in the art. The conditions for the conversion of nitro to amino group are chosen
on the basis of compatibility with the preservation of the other functional groups in the

15  molecules.

The pyridine and aryl carboxylic acid reagents

HO Ar HO Rio HOY\AI"
Y T I

0 0

are activated for coupling by conversion to an acid chloride, bromide or anhydride or

by first reacting with an activating reagent such as N,N-dicyclocarbodiimide, diethyl
20 cyanophosphonate and related activating reagents used in “peptide amide bond”

formation . The method of activating the acids for coupling to the tricyclic derivatives

9a and 9b is chosen on the basis of compatibility with other substituent groups in the

molecule. The method of choice is the conversion of the carboxylic acids to the

corresponding acid chlorides. The acid chlorides

Cl\erl" CITRw CI\H/\AI"

o} % o}
may be prepared by standard

procedures known in the art, such as reaction with thionyl chloride, oxalyl chloride and



5 Compounds of general formula 4a and 4b nmay be prepared as shown
in Schene Il. Reaction of tricyclic derivative 1 with a substituted or
unsubstituted 4- nitroaryl carbonyl chloride or

6- ni tropyrigines3carbonyl chloride gave internedi ate 8a

Reduction ol % @&“?tro group in the internediates 8a and éﬁ“g??gr g% t he
correspondi ng am no derivatives 9a and 9b. The reduction of the nitro group
in 8a and 10 8b may be carried out under conditions of catalytic reduction
(i.e. hydrogen/Pd/C, hydrazine-etpﬁppl /[ Pd/ C) or under chem cal
reduction conditions (i.e. stannous chl ori de/ et hanol, zinc/acetic
acid-titaniumtrichloride) or related reduction conditions known in
the art. The conditions for the conversion of nitro to am no group are
chosen _tie like DRl Soupling eeipidn Iy tarfisd \ouf fn halog@aes eyolahisOsuchf ad he
other functi ?ﬂ%}of%oﬁ?c%lolrgm%tﬂﬁc} herggjli) |58ﬁ,8,|,t§ Juch as dioxane :e%’ﬂ?drBX&éndbr“? and
aryl carboxyl'i'¢ aci d reagents err ar e qqglvatq or coupling by
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for coupl i ng4t(@imerwylamin@pyridice telaffprdgompeunds 10a andd0nd 9b i s chosen on the
basis of conpatibility with other substituent groups in the nol ecul e.

The met hod of chojce.is t.he conversi on. o h boxyl i c .acids t he
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and 10 halop¥a@8sa0htslsuch as chloroform, dichloromethane, ethereal solvents such as
PCT/ US97/ 18918
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the Iike. ThSO¥MfIETRYrUURE ophydracarbon solyents such as tlugng; i the presenes fcht s such
as chl otestiasy amingibase sueloasarigidamine idiispeepyleghylaming of pytidine and the lkeane,
tetrahydr o; UaffBrdethe derivafives 1106 and Q0b.S Ot aBdctiors UE berbatited| 108 1ad | mlgt\fiex _ g
resence o I rtary . . trretn am ne an
Phe i The al ¢ RS e f oh AR RERER o chioroBilh ichrdebdeinf £ F 2
acids, mdy bethewaloobansfueh agisrrivgdrafies betweem@ g the, refixtempesatyretof teyr
w t hout solvents affords the trihalomethyl ketone derivatives 4a and 4b.




4- (di met hyl am no) pyridine to afford conmpounds 10a and 10b.

Reacti on of conpounds of forrmula 9a and 9b with aroyl, arylacetyl, or
cycl oal kenyl carbonyl chloride or the correspondi ng activated carboxylic
acids; in 1l genated sol vents such as chloroform di ane,

et her eal soﬁv%ﬁgé&guch as di oxane, tetrahydrofuran orﬁ€§§é§@§$ on

sol vents 'such as toluene; in the presence of a tertiary am ne base
such as triethylam ne, diisopropylethylamne or pyridine and the |ike
affords the derivatives 10a and 1b. The;geaction of derivatives 10a and |0b

with trihal onethyl acyl chloride in an inert solvent such as
chl orof orm dichl oromet hane or an 15 et hereal solvent such as
tetrahydrofuran between 0 and the reflux tenperature of the sol vent s
affords the trihal onethyl ketone derivghiyes 4a and 4b. WO 98/ 20011
PCT/ US97/ 18918 - 18-
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An alternate sequence of steps can be utilized to prepare the title compounds as shown
in Scheme IIb. Reduction of the nitro group in the intermediates 123 and 12b, wherein -
NZ,Z,, may be -NR|R,;, NHOR,, -N-(CH,),-COOH,and R, and R, are independently



An alternate sequence of steps can be utilized to prepare the title
conpounds as shown in Schene |lb. Reduction of the nitro group in the
i nternmedi ates 12a and 12b, wherein - NZ[err]Zerr], may be -NRerr]Rerr],

N e e COOH, and R[ e and Rl e a ent |
V\BO;[B/;B%):L:LV\}&9W1?”])[ rr]- Rlerr] R[ rr] argindepsnd y
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sel ected from hydrogen, hal ogen, cyano, |ower alkyl, |ower al koxy, hydroxy,
or trifluoromethyl afforded the cojgesponding am no derivatives 13a
and 13b. The reduction of the nitro group in 12a and 12b may be
carried out under conditions of catal ytic reduction (i.

hydr ogen/ Pd/ C, hydrazi ne-et hanol /Pd/ C) or under chem cal 5 reducti on
conditions §dlected Somnnoinsgeohhadoegaie cparivahmyer alkylc leneetalioxpc hyldrbicy,am' um

trichloride) ufify m%eﬁiy?‘iff%ﬁfé&%é Q&ré‘sﬁ&ﬁﬁﬂg’ E}Hﬁokdbﬁ%h\a'e? Eﬁean&rm e
conditions for conver s q {‘5 E% rou chosen on
the basis of ’@B‘Fﬁd’&tqfﬁﬁ‘q Rifrg gW“PH“ ana 12 ‘E?’é F%‘H‘P‘E BHt ﬁ@"d&%éro

functi onal gcaalmc redudtioe (hol leciges/PdAL tyamriosethinohfPd/G) or undetechiemivtl ves 13a
and 13b ws réd'ﬂé‘n&kp o‘i-ll‘ﬁ x~?’st edl.¥ Sk §UEﬁgumzﬁ’181t ' mgfs&upy %ﬁ u&ﬁmﬁﬁd 10

aryl carboxy C aC| npoynds 1 and
pyri di ne and migh E)a‘?rb’@ lreglgepracqr@gt?gﬁﬁcgown in the art., The conditions for the

conversxon of nitro to amino group are chosen on the basis of compatibility with the

preservation of the other functional groups in the molecules. Acylaton of amino

derivatives 13a and 13b with the appropriately substituted and activated pyridine and
10 aryl carboxylic acids afforded the target compounds 14a and 14b _

The pyridine and aryl carboxylic acid reagents

Ar HO. _Rio HO\I]/\A"
Y b ]

o) 18]

HO

are activated for coupling by conversion to an acid chloride, bromide or anhydride or
by first reacting with an activating reagent such as N, N-dicyclocarbodiimide, diethyl
15 cyanophosphonate and related activating reagents used in “peptide amide bond”
formation . The method of activating the acids for coupling to the tricyclic derivatives
13a and 13b is chosen on the basis of compatibility with other substituent groups in the
molecule. The method of choice is the conversion of the carboxylic acids the

corresponding acid chlorides. The acid chlorides

CIYAr‘ CIYRw Cl\g/\‘“
20 ° ©
may be prepared by standard procedures known in the art, such as reaction with thionyl
chloride, oxalyl chloride and the like. The coupling reaction is carried out in solvents
such as halogenated hydrocarbons, toluene, xylene, tetrahydrofuran, or dioxane in the
presence of pyridine or tertiary amine bases such as tricthylamine and the like
25  Alternatively, acid chlorides prepared from the carboxylic acids, may be reacted with
derivatives_13a and 13b in pyridine with or without 4-(dimethylamino)pyridine to
afford compounds 14a and 14b.



[err] are activated for coupling by conversion to an acid chloride,

brom de or anhydride or by first reacting with an activating reagent
such as N, N-di cycl ocarbodiim de, diethyl 15 cyanophosphonat e and rel at ed
activating npgegpbs used in "peptide anide bond” fornpé+ Qﬂu&ﬁ?e
method of activating the acids for coupling to the tricyclic derivatives
13a and 1I3b is chosen on the basis of conpatibility with other substituent
groups in the nol ecul e. The nmethod of choice is the conversion of the
carboxylic acids the correspondi ngy@cid chlorides. The acid chlorides
[err] 20 may be prepared by standard procedures known in the art, such
as reaction wth thionyl chloride, oxalyl chloride and the |ike. The
coupling reaction is carried out in solvents such as hal ogenat ed

hydrocar bons, toluene, xylene, tetrahydépddsrgn, or di oxane in the
presence of pyridine or tergi arye. g ne bases such as triethyl amne and the

i ke 25 Al ternatively, acrdXchlorides prepared fromth Ppoxyl i c acids,
may be reacted with deri ives t8a—am® 13b in pyridi\ne with or

wi t hout 4-(di nethyl am yr iNd_j__ eto afford coppouagge™~Ni4a and 14b.
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143, Rjs= Ry i 14b, Rys= RrNé ~Rs

Rg

Alternatively the intermediates 1 (Scheme III) may be converted to the more

5 reactive fluoride derivatives 15. The reaction of 15 with a substituted amine NHR, (R;=
lower alkyl) gives the corresponding aminonicotinyl derivatives_16. Acylation of these
derivatives 16 leads to the target molecule 17. This compound can be treated with

trihalomethyl acetyl chloride to give corresponding products of formula 4b of Scheme
II.

10



[err] Alternatively the internmediates 1 (Schene I11) may be
converted to the nore 5 reactive fluoride derivatives 15. The reaction of
15 with a substituted amine NHRerr] (Rl erre]= | ower al kyl) gives the

correspondi Rgp ;ﬁ%&gm cotinyl derivatives 16. Acylation of I’&gﬁ&w/ls 18

derivatives 16 s to the target nolecule 17. This conpouhd can
treated With tri hal onmet hyl acetyl chloride to give correspondi ng
products of formula 4b of Schene 1. 10 WO 98/ 20011
PCT/ US97/ 18918 _91- - 21 -
Schene 111

Scheme III

CCF . CoCF
1 / O%D{N}T

15

5,

— ~Rg
8
kNA NHR, /L

R
16 17 1

As an altemnative method for the synthesis of compounds of this invention as
depicted in Formula I where R is as shown below

R at s

where Ar is
5
Coupling of pyridyl or aryl carboxylic acids of general formula 18 with the tricyclic
derivatives 1 will give target compounds 20, which when reacted with trihalomethyl
acetyl chloride gives the intermediate 4 of Scheme 1.
10 The pyridine and aryl carboxylic acids are activated for coupling by conversion

to an acid chloride, bromide or anhydride or by first reacting with an activating reagent
such as N,N-dicyclocarbodiimide, diethyl cyanophosphonate and related activating
reagents used in “peptide amide bond” formation . The method of activating the acids



[err]
this invention as
[err] 5

Coupling of pyridyl or aryl

As an alternative nethod for the synthesis of conpounds of
depicted in Fornul a |

where Rerr] is as shown bel ow
carboxylic acids of general

formula 18 wit he tricyclic derivatives 1 wll giv npounds
20, whi ch Haisbalolf (o' oYL i hal oot hyl acetyl chi 3"?.‘@’&9‘3?”3%2 t he

i nternedi ate 4 of Schene 1. 10

acids are activated for coupling by conversion

brom de or anhydride or by first reacti
such as N, N-di cycl ocar bodii m de, diethy

The pyridine and aryl carboxylic
to an acid chlori de,
g with an activating reagent
cyanophosphonate and rel at ed

activating

reagents used in "peptide am de bond" formation . The

nmet hod of activating the acids

18 for coupling to the tricyclic derivatives 1 (Scheme IV) is chosen on the basis of
compatibility with other substituent groups in the molecule. The method of choice is
the conversion of the carboxylic acids 18 to the corresponding acid chlorides_19. The
acid chlorides 19 may be prepared by standard procedures known in the art, such as
5 reaction with thionyl chloride, oxalyl chloride and the like. The coupling reaction is
carried out in halogenated solvents such as chloroform, dichloromethane, ethereal
solvents such as dioxane, tetrahydrofuran or hydrocarbon solvents such as toluene in
the presence of pyridine or teriary amine bases such as triethylamine and the like
{Scheme 1V). Alternatively, acid chlorides 19, prepared from the carboxylic acids, may

10  bereacted with derivatives 1 in pyridine with or without 4-(dimethylamino)pyridine.
In general, when the acids 18 are activated with "peptide type" activating
reagents, higher temperatures are required than when the acid chlorides are used.
Scheme IV
Re
= |=
HOQGC g Re
\ -5
R7
=
18 N
NS [:::I:ﬁ~ —
N
N Rs
1 =I® X g
cloc )—Ra ™ [ Ps
\ i'x \ Rg
Rz
20
15 19 X=CN
HO._ _Ar HO__PR1o

b

O
The acids o (represented in part by 23, 26, 29) may be

prepared by the methods shown in Scheme V.
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- 22 - 18 for coupling to the tricyclic derivatives 1 (Schenme V) is
chosen on the basis of conpatibility with other substituent groups in
t he nol ecul @qh gethod of choice is t he conver si on gdrnidaggedy boxylic
aci-ds 18 to e correspondlng acid chlorides 19. The acid chlorides 19
may be prepared by standard procedures known in the art, such as 5

reaction with thionyl chloride, oxalyl chloride and the like. The coupling
reaction is carried out in hal ogengj£d sol vents such as chloroform
di-chl or onet hane, et hereal sol vents such as di oxane, tetrahydrofuran or
hydr ocar bon sol vents such as toluene in the presence of pyridine or
tertiary am ne bases such as triethylamne and the like (Schene V).

Al ternatively, acid chlorides 19, prepar&dhefdeoyn t he carboxylic acids, may
10 be reacted with derivatives 1 in pyridine with or w thout

4- (di met hyl anri no) pyri di ne. I n general, when the acids 18 are
activated with "peptQde type" activating" reagents, higHer tenperatures
are required t whgn the acid chlgyideg are used. HO.C
Scheme |V gl The aci d2
(represented in paft b)} 232629 bel preparea b th nmet hods
shown in Schenme V. N\ \
R11 R11
21 22 23
Q Ar*
Me HO2C
Me Z N N Z J
Y J N\
R11 Ru
24 25 %
0
HO2C
MeO3C Meogc
)
n=12
n=1,2 n=]'2
29
27 28

An aryl (or heteroaryl) borane, borate, magnesium, trialkyltin, or zinc reagent is
coupled to an aryl 21, or pyridyl 24 compound, where Q is selected from bromine,
iodine, fluorosulfonate or trifluoromethylsulfonate and R,, is hydrogen, fluorine,

5 chlorine or bromine, using a zerovalent palladium or nickel catalyst in the presence or
absence of coordinating ligands such as triphenylphosphine and an organic or inorganic

base. The resulting methyl bis aryl (heteroarylaryl) 22 or arylpyridyl
(heteroarylpyridyl) 25 compound can then be oxidized using reagents such as KMnO,

to provide the corresponding carboxylic acids 23 and 26. Derivatives of 23 and 26

10 where R, is lower alkyl can be prepared by treatment of the methy! ester of 23 and 26,
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WO 98/20011 - PCT/US97/18918

-24 -

where R,, is bromine with the corresponding lower alkylborane in the presence of a
zerovalent palladium catalyst.

In the case of cycloalkyl moiety, compound 29, the material can be prepared

5 starting from the appropriate ketoester 27. Reaction of keto ester 27 with phosphorous

trihalide (bromo, iodo) or triflic anhydride, for example, affords the corresponding B-

halo or B-trifluoromethylsulfonate compound 28. Compound 28 can be reacted with an

aryl (heteroaryl) borane, borate, magnesium, trialkyltin or zinc reagent in the presence

of a zerovalent palladium or nickel catalyst and an organic or inorganic base to give the

10  target compound 29 as the ester. Hydrolysis of the ester moiety in 29 with an alkali
metal hydroxide in an aqueous alcohol or ether solvent provides the carboxylic acid 29.

Alternatively, compound of general formula I can be elaborated as shown in
Scheme VI where J is selected from B(OH),, Sn(lower alkyl),, R, is selected from
15 Br, 1, OSO,CF,, and Ar” is selected as defined above.



27 28 29 An aryl (or
het eroaryl ) borane, borate, magnesium trialkyltin, or zinc reagent is
coupled to an aryl 21, or pyridyl 24 conpound, where Qis selected from
broni ne, woig?%ﬂrip, fluorosul fonate or trifluoronethyl suldcqisvpissiad R err]
i s-hydrogen, fluorine, 5 chlorine or brom ne, using a zeroval ent

pal | adi um or nickel catalyst in the presence or absence of

coordi nating |igands such as triphenyl phosphi ne and an organi c or inorganic
base. The resulting nethyl bis aryl_4sheteroarylaryl) 22 or aryl pyri dyl
(heteroaryl pyridyl) 25 conpound can then be oxidi zed using reagents such as

KVhO4 to provide the correspondi ng carboxylic acids 23 and 26.
Derivatives of 23 and 26 10 where Rlerr] is |ower alkyl can be prepared
by treatment of the nethyl ester dchémed1d 26, WO 98/ 20011
PCT/ US97/ 18918 - 24 -

where R err] the corres i r\lkylborane in the
presence of a pal | adi u i N\ Ar'l,Pd(®I n the case
of cycl oal kyl nd=29—the|lmatefial c e p+epared—5
starting fro i at e ket oest erNZZ R on of keto ester 27 with
phosphor ous alide (brono, iodo) or iflic anhydride, for

exanpl e, affords the correspondi ng B- l o or

B-trifluoronethyl sul fpnate conpound 28. (ﬂrrpo d 28 can be reacted with an
aryl (heteroaryl) borane, borate, nmagnesium tyial in.or zinc reagent in
t he presence of a zeroval ent pall adi tin) i
organi c or inorganic base to give the 10 targe t he ester.
Hydrol ysis of the ester noiety in 29 with an al kal i i
in an aqueous al cohol
Al ternatively, g f ganeral formula | can bd0el aborat S shown in
fromB(OH)[err], Sn(lower alkyl)[err], Rerr]
is selected fri{ > I, GSOerr]CFerr], and Ar" is selected as
defined above. N WD 98/ 20011

is

\/Rs
/ \/Z 0 am
R7/ = N \ \/ Ry
31 Y

Intermediate 30 can be coupled to an aryl tin or boron reagent under the
conditions of Stille or Suzuki, respectively, using zerovalent palladium in the presence
5 or absence of coordinating ligands and a base to give compounds of general formula

3l

The present invention will be further understood in view of the following non-
limiting examples.
10



- 25 - Schene VI [err]
I nternmedi ate 30 can be coupled to an aryl tin or boron reagent under the
conditions of Stille or Suzuki, respectively, using zeroval ent palladiumin

t he presen absence of coordinating ligands and a 1891V €
conpounds o Oéﬁ’ﬁ(@ﬁﬁu formul a The present invgﬁ?ﬁlgg w?jll be
further understood in view of the foll ow ng non- limting exanples. 10

-26-

5
Step a) N-{3-Chloro-4-[3-(trichlorocarbonyl)-(5H,11H-
pyrrolo[2,1-c]}{1,4]benzodiazepin-10-carbonyl]-phenyl}-5-fluoro-2-
methyl-benzamide
10 A suspension of N-[3-chloro-4-(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-

carbonyl)-phenyl]-5-fluoro-2-methyl-benzamide (4.73 g, 10 mmol) in dichloromethane
(300 ml) was stirred at room temperature with trichloroacetyl chloride (1.81 g, 10
mmol) for 6 hours under nitrogen. A second equivalent of trichloroacetyl choride (1.81
g, 10 mmol) was added, and the reaction stirred at room temperature overnight. After
15 dilution with dichloromethane (500 ml), the reaction mixture was filtered through a
silica gel plug (2x), and the filtrate evaporated in_vacuo to a residue. The residue was
redissolved in dichloromethane (300 ml), washed with 0.5N sodium hydroxide and
water, and dried (MgS04). Filtration through a silica gel plug (2x), and evaporation of
the filtrate in vacuo afforded 6.2 g (10 mmol} of the 3-trichlormethyl ketone as a tan
20  amorphous powder, which was used without further purification in Example 1, step b,

Step b) 10-[2-Chloro-4-(5-fluoro-2-methyl-benzoylamino)-
benzoyl]-10,11-dihydro-SH-pyrrolo[2,1-¢c][1,4]benzodiazepine-3-
carboxylic acid
25
N-{3-Chloro-4-[3-(trichlorocarbonyl)-(5H, 1 1H-pyrrolo[2,1-c][ 1,4]-benzo-
diazepin-10-carbonyl]-phenyl}-5-fluoro-2-methyl-benzamide (1.22 g, 2 mmol) was
stirred in acetone (5 ml) under nitrogen at room temperature for 45 minutes with 2.5 N
sodium hydroxide (1.6 m!, 4 mmol). The reaction mixture was neutralized to pH 7.0
30  with 2N HCI (2 ml, 4 mmol). After addition of water (10 ml), the precipitate was
filtered, washed sequentially with cold water, ethanol, and dicthyl ether to afford, after
air-drying, a crude product as a colorless powder (750 mg, 72%). Recrystallization of
the crude product from methanol-water (3:1, 10 ml) afforded, after drying in vacuo at
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EXAMPLE 1 10-

[ 2- Chl oro- ro- 2- net hyl - benzoyl am no) - benzovl | - 10.

di hydr o- 5H pg’%% 03?2 1-c][1. 4] benzodi azepi ne- 3- car boxyl i C]ﬂacamgw%sms Step
a) N:{3-Chloro-4-[3-(trichlorocarbonyl)-(5H, 11H

pyrrol o[ 2, 1-c] [1, 4] benzodi azepi n- 10- carbonyl ] phenyl }-5-fl uoro-2-

met hyl - benzam de 10 A suspensi on of

N-[ 3-chl oro-4- (5H, 11Hpyrrol o[ 2, 1-c] [ T, Z] benzodi azepi n- 10-
car bonyl ) - phenyl ] -5-fl uor o- 2- net hyl - benzam de (4.73 g, 10 mmol) in
di chl or onet hane (300 M) was stirred at roomtenperature with

trichl or oace2sC fohltiged Beurg,16601mg,(1.20mmol) oﬁmselauef@ﬁnpauxmoug fombBgtaeoudi t r ogen.

AT ] B i i 05 ARG P SOUPH M A or 15

dilution with dichloromethane (500 m ), the reaction mxture was fil tered
t hrough a the filtrate evaporated in vacuo
to a resi dueAnﬁlgﬁ“&aC%@la%dP@ ssol ved in dichl oronethane (300 m),
washed wi¥h OCalsdi Sod365nﬂi,y41243>Nc7@94and water, and dried (MgSQerr]).
Filtration thgpdohe,assst vcagel, pReg (2x), and evaporati on of t he
filtrate in vacuo afforded 6.2 g (10 mml) of the 3-trichlornmethyl ketone
as a tan 20 anor phous powder, which was used w thout further purification
in Exanple 1, step b. Step HEXAMPLE 2
10-[ 2- Chl or 0- 4- (5-fl uor o- 2- et hyl - benzoyl am no) -

4

benzoyl ]1:10, 11-18 Kgy&r‘ lji Eir[ol o[%’g, 1

car boxyl } aci 1 ) - (5H,
11H pyrrol of 2, dihydne-8H-hprrobel2,1-c1{1.4 iazepine-3- i i

di azepi n- 10- car bonyl ] - phenyl ) - SWP}%M%_M)_ benzam de (1.22 g, 2 muol)
was stirred in acetone (5 under nitrogen at roomtenperature for
45 mnutes with 2.5 N sodi um hydroxide (1.6 m, 4 mmol). The reaction
m xture was neut rélsiispensiancoftiié prodncBef Exampleht, ENpI-HCJlO(Iz-GhlorOA-(ﬁﬂfoIbyo-Z-Af ter
addi tionyof wa b&a%lem&lo) b&iRof @@u pait}@axs-s\mﬁmolo[z 1id1f1igbacodivRnh

i T dryi ng, yacer D i BP0 LRIl Esyergeed g Pl arer
Recrystal i za@msswrmhydroxxde @vel, t mrad), ppd Sliered.f ABes eMapeTaLing| Of\m %ﬁve(\Bml 10
M) affordedysch! Qe HsiuBIwhd MAGWSIlv@ in acetone (50 mil), refiltered (2x), and
concentrated to a smaller volume (20 ml). Addition of dicthyl ether and cooling
20 afforded, after filtration of the solid and drying in vacug at 70°C for three hours, 270
mg (0.49 mmol) of the potassium salt of the acid as a slightly colored amorphous
powder, m.p. 195-205°C.

MS (+FAB), m/z: 520/518 (M+H)-

25  Analysis for: C28H20CIFKN304 3.2 H20.
Calcd: C, 60.48; H, 3.63; N, 7.56.
Found: C, 59.22; H, 4.03; N, 7.30.
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25[err]C for three hours, 600 mg (1.2 nmml) of the title conpound as

honbgeneous | orl ess cr yst alline solid, mp. 218[err

(+FAB), m z: 5262/0@28 (MtH) . Anal ysi s for: ]»&;699‘?&}9;18

C[err] Herr](err]FNferr](err] * 0.62 H20 5 Calcd: C, 63.55; H 4.24; N
. 94. Found: C, 63.53; H, 4.21; N, 7.82.

EXAI\/PLE 2 10 e

10-[ 2- Chl or 0- 4- (5-f | uor o- 2- net hyl - benzoy% am no) - benzovl ] - 10, 11-

di hvdro-5H-pyrrolo[2.1] -c][I.4] benzodi azepi ne- 3-carboxylic acid.

potassiumsalt (1:1) A suspension of the product of Exanple

1, step b, 10-[2-Chl oro-4-(5-fl uor cEXAMBLE 3

met hyl - benzoyl am no) - benzoyl ]-10, 1

1- di hydro-5H py rI 1 ]bpzpdl azepl ne- )

ng, 1 mol), i y : d2AL YA

hydr oxi de (1 : 3 _

vacuo, theg residue mas redlsssolv ), refiltered (2x),

and concentrated to a snalle Addi tion of diethyl

et her and cooling 20 afforded, after filtration of the solid and drying

in vacuo at 70[ er N}{G-Cldorot3e@ridhiarocarboayl)- (5H 11HTo0[ 2 S-clMMaibengd- t he

pot assi Um S alyh,dfn- 101 Earbidrly - piien § tj% QUS4 powder ,
m p. 195-205 e?ﬁ] C ﬂr@% ﬁ 63! etﬁg l%/ﬁga?xg g25 erﬂlg\ is for:
Clerr]Herr] a3 Wcﬁh”étf‘ F]“ff’s N'd‘ré%ﬂllﬂhb‘df@m‘:d “413 for |3 hogrssg:60¢. 7. 56.
Found: Cl059TRO¢xckks N, NalimedhyldydBsrine was removed undeYVRigh6vad@@a.l The rcsxduc
PCT/ US97/ 189485 dissolved in ethyl acetate, filtered through a short silica gel plug, and the f
evaporated in vacuo, to afford 1.63 g (2.9 mmol, 97%) of a crude product.
Purification by flash column chromatography on silica gel (150 g), and eluting with
ethyl acetate, afforded, after drying in vacuo at 25°C overnight, 1.15 g (2.1 mmol) of
15  the title compound as a light yellow amorphous powder, retaining 0.33 mole of ethyl

acetate, m.p. 133-135°C.

3- carbox I|c acid (517

hPg.250l vent in

[
(D

—~
~ U1fe

MS (-ESI), m/z: 560/558 (M-H)~
Analysis for: C30H27CIFN503 - 0.33 C4 Hg O3,

20 Caled.: C,63.85; H, 5.07; N, 11.88.
Found: C, 63.17; H, 5.10; N, 11.77.

E PLE 4

25

trimethythvdrazinium iodide

The product of Example 3, N-{3-Chloro-4-[3-(N', N'-dimethyl-

30  hydrazinocarbonyl)-SH,11H-pyrrolo{2,1-c][1,4]benzodiazepine- 10-carbonyl]-phenyl}-
5-fluoro-2-methyl-benzamide (700 mg, 1.25 mmol) was treated with excess
iodomethane (5 g, 35 mmol) in dichloromethane (100 ml) and stirred under nitrogen at

room temperature for 60 hours. The precipitate was filtered, and washed sequentially

with cold dichloromethane and diethyl ether to afford, after drying in vacuo at 25 *C



EXAMPLE 3 N-{3-Chloro-4-[3-(N.

N - di met hyl - hydr azi nocar bpnyl - 5H. 11H pyrrolo[2.1

c][ 1. 4] benzodi azeni ne- 10- car bonyl | - phenyl }-5-fluoro-2- 5

met hyl - benzg F? %‘on N- PCT/US97/18918

{3-Chl oro- 4- trichl orocarbonyl)-(5H, 11H pyrrol o[ 2, 1-c] [ 1, 4] benzo-

di azepi n- 10- carbonyl ] - phenyl }-5-fl uor o- 2- net hyl - benzam de (1.86 g, 3 mmol)
was stirred under nitrogen with excess N, N-di nmethyl hydrazine (5 m)
for 3 hours at 60[err]C. 10  The excesg N, N-dimethyl hydrazine was renoved
under hi gh vacuum The residue was di ssolved in ethyl acetate,
filtered through a short silica gel plug, and the filtrate evapor at ed
in vacuo, to afford 1.63 g (2.9 mml, 97% of a crude product.

Puri fi cati onoveynight2200 nop{1unmmoN) obrhe ttidg carppornd as sédlonteas grabrphdisCpoywder,and
eluting wt acetate, afforded, after drying in vacuo at 25 C
over ni ght, %f5(18882§f’3dmm| ) of 15 the title conpound as a |ight yellow
anor phous poM&rEST), an/zi 82&@1IBN33 nol e of et hyl acetate, mnp.

133-135[ err] mz: 560/558 (MH)-. Anal ysis for:
Cerr]H err]lg%f'grr (T/@Nﬁl{@Eé@C[ err] Herr] Jerr]. 20 Cal cd.: C, 63. 85;
H 5.07; N, 11.88. Found: C, 63.17; H, 5.10; N, 11.77.

EXAMPLE 4 2

2- [ [ 10- [ 2- ol eSS for IS O B2 eiy SPY i nol benzovl | - 10. 11-

di hdr o- 5H py€aled:df.249223¢ H, #.344 b’e&@&d{é@éh n-3-yllcarbonyll-1 .1.1-

trimet hyt hydeamidniclgisgdde.oo; N, 9.11; 1, 17.02. The product of Exanple 3,

N- ( 3- Chl oro-4-[3-(N‘ . N -di net hyI 230

hydr azi nocar bonyl ) - 5H, 11H pyrrol o 2, 1- cI ! 1 , 4] benzodi azepi ne-

10- car bok§/1 ] - phenyl ) - 5-fl uor -benzani de (700 ng, 1.25 mmol)
was treated with excess i odonethane (5g, 35 mmmol) in dichloronethane
(100 m) and 50 hours.
The precipit& : ) ot d

di chl or onet haikyg pymnololgshelllidlbantodigzepint -y livdroxymethylenel- at 25
[err]C WO 98/ 2QO - trimethylhydrazinium inner_salt

PCT/ U8974§.8918

The product of Example 4, 2-[[10-[2-Chloro-4-{(5-fluoro-2-methylbenzoyl)-
amino]bnezol}-10,11-dihydro-5H-pyrrolo  {2,1-c][1,4]benzodiazepin-3-yl]jcarbonyl]-
1,1,1-trimethylhydrazinium iodide (400 mg, 0,57 mmol), was treated with 0.IN
sodium hydroxide (5.7 ml, 0.57 mmol) in a mixture of methanol-water (10 ml : 10

20 drops). After concentration in vacuo, additional water was added. The precipitate was
filtered, and washed sequentially with water, cold methanol, and diethyl ether to afford,
after drying jn vacuo at 25°C for 5 hours, 160 mg (0.28 mmol) of the title compound as

a colorless amorphous powder, m.p. 255°C. MS (+ESI), myz: 576/574 (M+H)*-

25  Analysis for: C31H29CIFN503.
Calcd: C, 64.86; H, 5.09; N, 12.20.
Found: C, 63.44; H, 5.09; N, 12.15.



- 29 - overnight, 700 ng (1.0 nmol) of the title conpound as a

col orl ess anor phous powder , mp. (188) 193[err]C MS (-ESI), mz:
828 (M +l) - MS (+FAB), niz: 574 (MtH)+ 5 Anal ysis for:
C[err]H[errl@AﬁbMﬁrr]Qerr] Herr]OO0.6 CHerr]dJerr]- PCT/USQ?/H@Q! C,
49.23; H, 4 9.08; 1, 16.47. Found: C, 48.83; H, N, 9.11;
I, 17.02: EXAMPLE 5

2-[[10-r2- ChI oro 4-r (5-fluoro-2-nethyl benzoyl ) am nol benzoyl | - 10. 11-

di hydro-5H-nyrrolo[ 2.1 -c][1. 4] benzodi agepi n- 3-yl ] hydr oxynet hyl enel -

| -1.1-trimethyl hydraziniuminner salt 1 The product of Exanple
4, 2-[[10-[2-Chloro-4-[(5-fluoro-2-nethyl benzoyl)

am no] bnezol ]-10, 11-di hydro-5Hpyrrolo (2,1 -c][|

, 4] benzodi azepi n- 3-yl ] carbonyl ] -  EXAMBLE-6ri net hyl hydrazi ni um i odi de
(400 ng, 0,57 nmol), was treated with 0.1N SOdI um hydroxide (5.7 m,
0.57 nrnol) in a 20 dr ops) . After

concentration in # LAl pl e T 6 Oqligel =B e by g tate was
filtered, ancenadinzd 10611 jonly ' 2t fakag a0 i
ether to sfford af t er dry| ng |n vacuo at 25 Cfor 5 hours 160 ng
(0.28 mmol') of the title_ caonpound anor phous powder
mp. 255 C. M (+ES#)stirrgd f@lumsbfshhw#iﬁrylﬁ (SH-pzsrolol%allgzéibaenmslﬂazcmn-

d err] H err] COENIRyFdahory2-chlorophenglibenkzamitde §8.0884; 917, thm6l); in\, didhkora0.

Found: C, 63,4
PCT/ US97/ 189 f\sﬁxané—'(ssﬁxﬂ? gndewmn%genl Was added N,N- dllsopygayﬁtﬁ{y?&gﬁéﬁ 39 mg 019 4

mmol), followed by trichloroacetyl chloride (3.25 ml, 29.1 mmol) dropwise over 5
10  minutes. The reaction mixture was allowed to stir overnight at room temperature. The

reaction mixture was washed three times with water. The combined water extract were

backwashed with dichloromethane, and the organic extract dried and solvent removed

to yield crude product (8.05g). Crystallisation from ethyl acetate-hexane yielded pure

product (5.12g). An analytical sample obtained from recrystallisation had mp 168-170°,
15 MS (+ESI), m/z: 663 M".

Analysis for: C,,H,, N, Oq

Calcd: C, 61.56; H, 3.49; N,: 6.33.

Found: C, 61.28; H, 3.22; N,: 6.32.
20

25
To a solution of N-[5-[3-trichloromethycarbonyl]-[SH-pyrrolo-[2,1-¢]-[1,4]-
benzodiazapin-10(11H)-yl] carbonyl-2-chlorophenyl]-2-phenylbenzamide (2.24g, 3.4
mmol) in acetone (22 ml) was added agueous sodium hydroxide (2.48 ml, 2.5N, 6.2
mmol) and the reaction stirred at room temperature for 1.25 hours. The reaction was
30 acidified with HC! (3.47 ml, 2N) and the solvent was removed under vacuum. The
residue was partitioned between ethyl acetate-water, dried and the solvent was removed
10 yield crude product (2.41g). Tritutration with ether-hexane yielded a solid (1.9g). A
sample was crystallised from chloroform-methanol-ether mp 216-218. MS (+FAB),
m/z: 562/564 (M+H)".



EXAMPLE 6 N-[5- [3-trich loronethylcarbnlyl] rbn yl]-

[5H pyrrolo- [2,1-c]- [1.4]-

benzdi azapi n-10(11H) -yl ] car bonyl ] - 2- chl or ophenyl | - 2- phenyl benzamni de

To a stirre biyon of

2- phenyl - N- ?‘??ﬁi— pyrrol o[ 2,1-c][1, 4] benzodi azepl n- FCI/USITN1818
10(11H) -yl - car bonyl ] 2- chl orophenyl] benzam de (5.00g, 9.7 mmol) in

di chl oro- nmet hane (55 m ) under nitrogen, was added

N, N-di i sopropyl ethyl am ne (3.39 nl, 19_4, mrol ), foll owed by
trichloroacetyl chioride (3.25 m, 29.1 muol) dropwi se over 5 10 m nut es.
The reaction m xture was allowed to stir overnight at roomtenperature. The
reaction m xture was washed three tinmes with water. The conbi ned water

extract were backwashed wi th di chl oromet hane, and the organic extract
dried and soIA\hg lsrfg,nt{y e NO to yield crude product (8.05g).

Crystallisati bo&gi’igi" éc t at e- hexane yi el ded pure pr oduct

(5.12g). An & N4 ned from recrystallisation had np
168-170. 15 FoMBl (G ESI25; Hmﬂ39 NO63. 144+, Anal ysis for: Cerr]Herr]
Nerr] Jerr] Calcd: C, 61.56; H 3.49; N,: 6.33. Found: C
61.28; H 3.22; N,: 6.32. 20 EXAMPLE
7 10-{4-[ (Bi nheny- 2-car bonyIM@E—ﬁ-chl or o- benzoyl ) - 10. 11- di hyd
ro- SH. benzo[e] pyrrol of|.2-a] [1.4] diazeoine-3-carboxylic acid
25 ; : .
N-[5-[3-trichlor cHr -2lkaftbonyy 5'3;1' O]ZS_Ifro-%ﬁ"-%ﬂ‘Mmm

benzodi azapi n- 1%&9@%@%'35 L HIL m de
(2.24g, 304 mmol) in acetoneﬂ_(ﬁ_m_&g_mgedded aqueous sodi um
hydroxide (2.48 ml, 2.5N, 6.2 mol ) and the reaction stirred at room
tenperature for 1 25 hours, The reaction acidified wwth HO (3.47

m, 2N) and the soP\eSHsPERsion, %anK/MSc[ﬁd%?thfa@arhmarm@asll -[SH-pyrreloilddeclwas
partitioned bbdlrearcdidzapih- 10014 HxyBeansdngl-2-chloiophengl]R-pHaaylsalvalde was renoved

toyield cr Uwgﬂrgoql.‘acﬁmfo% 1&%%loroﬂétﬂa“£ F?Hg%swdggnq g%%?rﬁctp )%{\]z}e%%/eirgl ded a

5o 5139 g G i Sl Bty s e o

98/ 20011 later turned to a suspension. The solvent was evaporated and the excess hydrazine
PCT/ US97/ 189 3&noved in vacuo. The residue was purified using slilica gel column chromatog%phy
in methanol-ethyl acetate (1:20) and product eluted with the same solvent to yield 0.8 g
of compound. Two crystallisations from methanol-cther gave 0.454g of pure product

20 mp 173-176. MS (+FAB), m/z: 604 (M+H)+.

Analysis for: C,,H,, N, O,
Calcd: C, 69.59; H, 5.01; N, 11.59,
Found: C, 69.40; H, 5.01: N, 11.60.

25

30

Method A A suspension of the carboxylic acid (Example 7) (4g, 7.12 mmol) in
dichloromethane (27 ml) and dimethylformamide (0.66 ml, 8.54 mmol) was cooled to
about 0-5° under nitrogen. Oxalyl chloride (0.75 ml, 8.54 mmol) in dichloromethane (3



Anal ysis for: Clerr]Herr] Nerr] gerr] Calcd: C, 70.52; H 4.30; N
7.48. Found: C, 69.25; H 4.39; N, 7.14. 5

EXAMPLE 8 10- (4-[ (Bi phenyl - 2- car bonyl ) - am nol - 2-chl oro benzoyl)

10. 11-di hyc{% 0 PCT/USY7/18918

5H benzol e] §|’?/6q b’[l 2-a[ 1. 4] di azepi ne- 3-car boxyl I c acid- fTT ﬂy

di met hyl hydr azi de To a suspension of of
N-[5-[3-trichl oromet hycarbonyl]-[5H pyrrolo-[2,1-c]-

[ 1, 4] - benzodi azapi n-10(11 H)-yl]carbon é-Z-chIorophenyl]-2-pheny|benzanide
(0.941g, 1.5 mmol) in dichl oronet hane')(l’ ‘m) was added

1, 1-di net hyl hydrazine (1.1 15 m, 15 mmol) and the reaction stirtred for
24 hours. The solid went into solution and | ater turned to a

suspensi on. xfﬁhwwgﬂaum aﬂ@éﬁi W@m@é wis @mel:dtheroexp fermﬂrfan.sehours.

renoved in cuo r | i el colu

chr omat Ogragﬁ%’asoluuon%fﬁ Eﬂ%ﬁe eﬂ? eﬂ;ﬁ?—,&&% mgmgg%%@gt | ut ed
with the sarp@n@minseﬁmm@pylie@v'am@esﬂ 5 ml, 42gR W?Bou'ﬁﬁ adiech the freshly
crystal | i satgrepafedfsoriionef thaneid-calofes d@@me%véﬁa’eﬁmoﬁnﬁm@s @fdexdui%g&xo np

173-176. IVB +EAB). sis for.. C H err]
N[ err] q or r ereac}lbrb\gn%s %}loglgé tcggku%%r IF? hgarh it r t IpeIyure. Them u a.L
69. 40: H, 5.diiuted Nnm:gllchdmomgganc (20 mi) and mixture was washed with water, 5% sodlum EXAI\/PLE

9 1 GridafiodnfB] PeRAN'R %2 -saREeD ONYIthY - Afleby -e2usidd! RhP backwashed with
benzoyl ) - 10.

di h

B ) o0 S RUAL o e gompine ragnie syt JFFL P sqlYER FSRVER.. 30
N- met hyl amiupder vacuum tﬂ/kss‘ﬁ'dt!ud& proguc &%é@né"heﬁc uetWis praifiod byl silicaagdl d

( Exanpl e107) doftéhn ChrdmalsERply (140g) in nsiuﬁh&l@ﬂ@médw@el 167 TRE )preduet Jras

ni U1 ogen. OB Vit fiineptysctie TR0 4R g boriboly oy off oMOF Hoa 25"
WO 98/ 20011 sample (0.97g, 1.51 mmol) dissolved in a mixture of methanol-ether (1:1, 6 mI) an
PCT/ US97/ 189%éhanolic hydrogen chlorde (IN, 2 ml, 1.96mM) was added. After stirring for 45
minutes all the solvent was removed in vacuo. The residue was triturated overnight with
15  ethercontaining few ml of methanol. The resulting amophous solid was filtered to give
the crude hydrochloride salt (0.876g). A reprecipitation from ethanol-ether gave
(0.516g) of the salt. MS (EI) m/z: 604 (M+H)+.

\'U

(D

=

Analysis for: C,;H,, Cl N;O,. HCL1.5 H,0
20 Caled: C, 64.44; H, 5.22; N, 9.89.
Found: C, 64.15; H, 5.39; N, 9.61.

Method B To a suspension of the product of Example 7 (2.0 g, 3.56 mmol) in
dichloromethane (150 ml) was added successively N-methy! piperizine (0.414 ml,

25 374 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide HCl (0.716 g, 3.74
mmol), and 4-dimethylaminopyridine (cat.). The reaction was stirred at room
temperature for 36 hours, diluted with dichloromethane, washed with water, NaOH
(IN), brine, and dried (MgSO,). Purification by flash chromatography (silica gel;
cluting solvent chloroform-methanol 50:1 then 20:1) gave a white foam (1.55 g).

30



- 32 - m ) was gradually added. The m xture was stirred at room
tenperature for 1.5 hours. To a solution of N-nethylpiperazine (3.2
m, 28.5 nmol), in dichloronethane (30 m) cont ai ni ng

di i sopropyl ne (7.45 m, 42.72 mmol) was added the

pr epar ed so &q%%ﬂﬂ%f the acid chloride dropw se over aboutlJc nléﬁ?gg under
nitrogen: The reaction was allowed to stirr for 1.5 hours at room
tenperature. The m xture was diluted with dichloronethane (20m) and
m xture was washed with water, 5@6sodi#?_ bi carbonate, and 25% saline
The agueous extract was backmashed W t di chl oronet hane and t he
combi ned organic solution was dried and the sol vent renoved under
vacuumto give crude product (5.8g). The residue was purified by silica gel
10 colum chromat ography (140g) | EXpVIRaBDlOet hyl acetate (1:20). The

product was eluted with nethanol -ethylacetate (1:10) to give pure
conpound as ff Wmte foam A sanpl e.(0.97g, 1.51 di ssolved in a
m xture of nEeA&HSPIRRGNY]-Z0¢2 \l2-chlorosbepzo %ﬂ%&éﬁ?—chlorde
(IN, 2 m, 1. JHymng ralofizd- 1.4 engodiay : ic_agiilni@es all the
sol vent was renoved in Vacﬂﬂn%ﬂ;gﬁnﬁ@ %Hﬁl)%é%ﬁ;{]la%ﬂét ed over ni ght with 15
et her containing few nm of e no e resultirng anophous solid was
filtered to give the crude hydrochloride salt (0.876g). A

reprecipitation fThercoatpbaiodf Ezdhple lgmeprepared ih@heshmg maohertak @escaibéd mI\/S (ED)

ﬂ[é ”]684 L MElghople 9 gxemé)@”ﬂ' éééﬁi BATK- nf‘ﬁ%];éif&ﬁfer bagrﬁﬁﬁbeg%yc'ﬂc& -

5.39: N, 9. efimethyethylengdiamisg. Ehe t‘%CO&"&%&%‘bé‘%P&W"&@ ag QF WhiHEmerPBPUSEX anpl e
7 (2.0 glo 3. sdiidnmmg. J00-120°, MS (€FAB), a/ared6 IsrE)(.150 ml ) was added
successively N-nethyl piperizine (0.414 m, 25 3.74 mol),

1- (3-di nmet hyl am nopropyl )-3-ethyl carbodiimde HO (0.716 g, 3.74

nmol ), and 4-di nmet hyl am nopyri di ne he reaction was stirred at
room tenperature for 36 hours, dil ut ed wi th di chl oronet hane, washed

wi th water, ’\g_%nﬁL M_&'_QQ a{FRthdiole %QMB% invipibdiidineoft Py flash
chromat o ra ut | .ak,j: vent, chl or Tt hanol 50:1
then 20- 3 GavarbenkllesHddiipyrralsizy-clipdlbenzodinzenings Gxanbenyi:

PCT/ US97/ 18918 phenyl}-amide, - 33 -

(QE
@)

s

The compound of Example 11 was prepared in the same manner as described in

Example 9 Method A except that N-methylpiperazine was replaced by 4-piperidnyl-

20 piperidine. The title compound was obtained as off white amorphous solid mp 209-
219°. MS (+FAB), m/z: 712/714 (M+H)".

EXAMPLE 12

The compound of Example 12 was prepared in the same manner as described in
30 Example 9 Method A except that N-methylpiperazine was replaced by 4-dimethylamino-
piperidine. The title compound was obtained as brown amorphous solid. m.p.138-

152°. MS (+FAB), m/z: 672 (M+H)".



EXAMPLE 10

10-{4-[ ( Bi phenyl - 2- car bonyl ) - am nol - 2- chl or o- benzoyl }- 10, 11- di hydr o-

5H pyrrol o[ 2. 1-c] [ 1. 4] benzodi azepi ne- 3-carboxylic acid (2- 5

dinethylam | ) - met hyl - am de . The conpou le 10
was prepared |n(F¥e sanme manner as described in Q?r&%yﬁ%?ﬁgd A
except that N-nethyl pi perazine was repl aced by N,N,N'-

trimethyet hyl ene-di amne. The title conpound was obtained as off white
anor phous 10 solid. mp.100-120[err]qy M5 (+FAB), mz: 646 (M-H)

EXAMPLE 11 Bi phenyl - 2- carboxyllc

aci d{ 3- chl or o- 4- [ 3- (4- pi peri di nyl - pi peri di ne-1- 15
carbonyl)-5H 11H pyrrol o[ 2. 1-c] [ 1. 4] benzodi azepi ne- 10- car bonyl ] -

phenyl } - am Aealysis for: C,,H,, CI N;Ohél@diyfound of Exanple 11 was prepared in the

sanme manner o bed sidd. N, Exanple 9 Method A except that
N- et hyl pi pgiﬁ;%(:%z&g%% rggéaqacrgg aéy 4- pi peridnyl - 20 pi peridine. The title
conmpound wa i & Adsdd of

e anor phous solid np 209- 219[err].
M5 (+FAB), mz: 712/ 714 (MrH)[err].

EXAMPLE 42 25  Bi phenyl - 2- car b MPLE 13
aci df 3-chl oro-4-[ 3- (4- dirrethylamno prperrdrne- 1

-carbonvl)-5H. | 1H pyrrol o[ 2. c] [1. 4] benzodl azepl ne- 10- car bonyI ]-
phenyl } - am de.Biphenyl. Ii¢ py1 i eefpared in the

sare manner as dascrh hed Jinsa0 R me?ch
N- et hyl pi perah@ﬁs%@ TNyl ani no- di ne. The
title conpound was obtai ned a@ﬂgﬁméhém Eolid. mp. 138-
152[errl0 M5 (+FAB), mz: 672 (MrH)[err]. WO 98/ 20011
PCT/ US97/ 18918 -y compound of Example 13 was prepared in the same manner as described in
Example 9 Method A except that dimethylhydrazine was replaced by 4-N-methyl-N-
amino piperazine. The title compound was obtained as pale yellow solid. m.p.172-

182°, MS (+FAB), m/z: 660 (M+H)".

15

EXAMPLE 14

20

The compound of Example 14 was prepared in the same manner as described in
Example 9 Method A except that N-methylpiperazine was replaced by N,N-dimethyl-
ethylene-diamine. The title compound was obtained as a white solid m.p. 85-94. MS

25 (+FAB) m/z: 632 (M+H)".

Analysis for: C;;H,,CIN;O,. 2 H,0
Calcd: C, 66.45; H, 5.69; N, 10.47.
Found: C, 64.57; H, 5.50; N, 9.28.
30 '



- 34- Analysis for: Cerr]J]Herr] O Nerr]J]Qerr]. HJd.Herr]O

Calcd: C, 66.04; H 5.64; N, 9.63. Found: C, 65.22; H, 5.49; N, 9.32.

5 EXAMPLE 13

Bi phenyl i ¢ aci d{3-chl oro-4-[3-(4-methyl-pipera

am-noca rbo%ggﬂé\\g 11 Hpyrrolo[2.1-c][ 1. 4] benzodi azepi nezﬂfg‘%s%lssus

car bonvl } - phenyl }-am de. 10 The conpound of Exanple 13 was
prepared in the sane manner as described in Exanpl e 9 Method A except
that di met hyl hydrazi ne was replaced by g N- net hyl - am no pi perazine.

The title conpound was obtained as pal € yel | ow sol i d mp.172-

182[err], M5 (+FAB), nfz: 660 (MtH)[err]. 15

EXAMPLE 14 10-{4-r (Bi phenyl - 2- car bonyl

) -am nol - 2-chl oro- benzoyl } - 10. 11 - BKIAMPRE 15

SH-pyrrolo[2.1-c][l.4] benzodi azeni ne-3-carboxylic acid (2. 20

di met hyl am nQ- et hyI ) _-am del. . The corrpound of Exaan e 14 was

prepared in tBi8 =(4-morpholino-pipepidingal-A except
t hat N- et hyl n».ja"w‘ 5 1k 3| | INedyonbinypi

et hyl ene-gi am ne. Thetltle corrpo S I ned asav\hlte solid mp.
85-94. 25 (+FAB) mlz: 632 ( . Anal ysis for:
Cerr]Herr]AONerr]derr]. 2 Herr]0 Calcd: C, 66.45; H 5.69; N,
10. 47. Foundrhe@ompdund bf Ekhmple 39 ivad\prefhretifin thiz@ame manner as desc$d98/ 20011

PCT/ US97/ 18%ple 9 Method A except that N-methylpiperazine was replaced by 4-morpholino-
piperidine. The title compound was obtained as amorphous solid. MS (+FAB), mv/z:
10 714 (M+H)",

EXAMPLE 1

15

Step a) 2-Methoxy-4-nitrobenzoic acid methyl ester

20 Thionyl chloride (13.9 ml, 190 mmol) was added, via syringe, to a solution of
4-nitro-2-methoxybenzoic acid (50 g, 250 mmol) and methanol which was stirred at
room temperature. The reaction was stirred at room temperature for 16 hours. The
volatiles were removed in_vacuo. The residue dissolved in dichloromethane, washed
with (IN) sodium hydroxide, and the organic layer separated and dried (MgSO,).

25 Evaporation in vacuo gave a light yellow solid (50 g) mp 80-81°C, which was taken
directly to the next step.

Analysis for: CH,NO,
Calcd: C, 51.19; H, 4.30; N, 6.63.
30  Found: C, 50.97; H, 4.11; N, 6.51.



- 35 - EXAMPLE 15
Bi ghenyl - 2-carboxylic aci d{3-chl oro-4-[3-(4-norpholino-piperidine-|-
carbonyl)-5H 11H pyrrol o[ 2. 1-c] [ 1. 4] benzodi azepi ne- 10-carbonl]- 5

phenyl } - am The conpound of Exanple 15 was. in the
sane rrannerngs ¥l ribed in Exanpl e 9 Method A except t@ﬁﬁ%ﬁéj

N- et hyl pi perazi ne was repl aced by 4-norpholino- pi peridine. The title
conpound was obtai ned as anorphous solid. Ms (+FAB), niz: 10 714

(MtH) [err]. EXAMPLE 16

10- (4-[ ( Bi nhenyl - 2- car bonyl ) - am nol - 2- r?gt hoxy-benzoyl)-10.11- 15
di bydr o- 5H benzo[ e] pyrrol or[ 1. 2-a[ 1. 4] di azepi ne- 3-carboxylic acid
pi perazi ne- N- et hyl am de Step a) 2- Met hoxy- 4-ni trobenzoic acid

met hyl est ersteg®) 4-Amindzanythoglbenzsie 4cld. Methyl k@ ol ) was added,
via syringe, to a solution of 4-ni tro-2-nmet hoxybenzoic acid (50 g, 250
nmol ) and net hanol which was stirred at roomtenperature. The reaction
was stirred at r o mixtarpp Zrmgthexy-dhnitobenzgigrasid medyl ester (18] &t §7 amallr e

renoved in bium THe%' 6!5la&u@tedldiﬂ.ﬂh)/@ﬂldld’ﬂhﬁblCmSOrxﬁlm&baB&keWhﬁ&i’n

th (1 d t
\(Ml\/g Sq( erl\? Ogég@am%v“g‘gégrﬂﬁﬁloﬁmgﬁé @g% goégzat?i%\}‘ gs a ;:ng‘%o % @g%%]f}in&o 0 g) nmp
80- 81[ er r] C dmmmowa@rtbamérﬂwe dlatOﬁEF?Oé&FW washedwi roforrap Evaporation Anal ysi s
for: ( err] Hifehd dhizbREm Iwashings ged & §elldw sdhill, lﬁnﬁbhnog g(bryswhﬁmﬁﬁgaﬁg

mound: S L aoighl yelldw clystaltind¥oiid (8275 ) mp 148-1490c. VIO 98720011

10  Analysis for: C; H;;NO,
Calcd: C, 59.66; H, 6.12; N, 7.73.
Found: C, 59.42; H, 6.02; N, 7.69.

Step ©) 4-[(Biphenyl-2-carbonyl)-amino]-2-methoxy-benzoic acid
1S methyl ester

Into a refluxing solution of 2-biphenylcarboxylic acid (9.2 g, 46 mmol) in
dichloromethane was added dimethylformamide (0.1 ml, 1.4 mmol) and then neat
oxalyl chloride (8.1 ml, 92 mmol) via syringe. The reaction was refluxed for 10

20 minutes, then the volatiles removed_in vacuo. The residue was redissolved in
dichloromethane, concentrated and dried under high vacuum for 15 minutes. The acid
chloride was dissolved in dichloromethane (50 ml) and added into a 0°C solution of 4-
amino-2-methoxy-benzoic acid methyl ester (8.4 g, 46 mmol), diisopropyl ethylamine
(10.5 ml, 60 mmol) and dichloromethane (200 ml). The reaction was warmed to room

25  temperature and stirred for 16 hours. The reaction was diluted with dichloromethane,
washed with water, (IN) sodium hydroxide (IN) hydrochloric acid, and brine, and
dried (MgSO,). Evaporation gave a yellow foam, which was crystallized from
methanol to give a light yellow solid (16.08 g) m.p. 141-142°C.

30 Analysis for: C,, Hy,NO,
Calcd: C, 73.12; H, 5.30; N, 3.88.
Found: C, 72.93; H, 5.20; N, 3.83.



- 36 - Step b) 4- Am no- 2- net hoxy- benzoi c acid nethyl ester

A m xture of 2-nmethoxy-4-nitrobenzoic acid nethyl ester (12 g, 57 mmol),

pal | adi um (10% on activated carbon), and ethanol (150 m ) was shaken at
room 5  t&RRREHET € under 50psi of hydrogen.for 2 hours.pchiagsob/@ied | on was
filtered througﬁ di at omaceous earth, and the diatonmaceous earth washed
with chloroform Evaporation of the chl orof orm washi ngs gave a yel |l ow
solid. Purification by crystallization gave a light yellow crystalline
solid (8.76 g) np 148-149[err]C. 10 _qfnalysis for: Cerr] Herr]NJerr]
Calcd: C, 59.66; H 6.12; N, 7.73. Found: C, 59.42; H, 6.02; N, 7.69.
Step ¢) 4-[ ( Bi phenyl - 2- car bonyl ) - am no] - 2- net hoxy ben20| c acid 15

nmet hyl ester Into a refluxing solution of

2- bi phenyl caStepxd)l i ¢ #ei(Biglenyl-@-cardonybtymine]-2-methipxyhbenzniet acide was
added di net hylformam' de (0.1 nm, 1.4 rrrml) and t hen neat oxal yl
chlorlde(81n1 react.i r.ef | xedfor 10 20
m nutes, then the ’%TFD‘L@EXQ@NSM% vas a%ﬂ%‘&oé’sﬁeaﬁ’gng\é PRt sol ved
in di chd-fibiphreyir-droarbonyhareinbl- Z2imethoaptienoice sbidi mobghryl kisgh (YVh6ugm3Ror 15

m nutes. sTheymapi)dn methan@b@ in@se PRSrestioR Wa¥ GknixBd $:CH hBAER ne'ntaa&ﬁanﬁéo m )

and added into a Oferr C soI -benzolic acid
met hyl est erw?rﬁ.“if"%f, d fd'i°?‘8%‘?‘$ﬁﬂ“°éf‘1¥§‘f1%?fﬁmﬁéeﬁa AWM, 60

mol ) and di layﬂrovasmhaaced(v@m@thﬂl Rcetafbeind deorganic exdrsctsvaomisioed and driech 25
tenperature ARKESS. E¥POrafif gabfa ?Q‘é rt)?acngé- ﬂﬁmr Ghfeh WaBcryanididl 48 Soeah)

di chl or onet hang, AN) “sodi um hydroxi de (IN)
hydr ochl ori c°£Y°cPw%EFFcFV\,§$% g)é%lgga 599%9“ ed (MySCe[err]). Evaporation gave

a yell o oam which was crystallized from met hanol to give a |ight
yel | ow sol i dAﬁQl?s@ﬁ)rg%é ,PNO1—41 142[err] C 30 Analysis for: Clerr]
Herr] NJ er 12; H, 5.30; N, 3.88. Found: C,
72.93; H, 5 Ejeds b doa, 13 WO 98/ 20011
PCT/ US97/ 189K&nd: C, 72.20; H, 4.61; N, 3.96.

15 Step e) [3-Methoxy-4-(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepine-

10-carbonyl)-phenyl]-biphenyl-2-carboxylic acid -amide

Into a refluxing solution of 4-[(biphenyl-2-carbonyl)-amino]-2-methoxy-
benzoic acid (3.29 g, 9.5 mmol) and dichloromethane (50 ml) was added
20  dimethylformamide (0.02 ml, 0.28 mmol) and then neat oxalyl chloride (0.87 ml, 10
mmol) via syringe. The reaction was refluxed for 10 minutes and then the volatiles were
removed_in vacuo. The residue was evaporated with fresh dichloromethane and then
dried under high vacuum for 15 minutes. The acid chloride was dissolved in
dichloromethane (50 ml) and added to a 0°C solution of 10,11-dihydro-5H-pyrrolo[2,1-
25 c][1,4)benzodiazepine (1.57 g, 8.55 mmol), N,N-diisopropylethylamine (1.93 ml,
12.35 mmol) and dichloromethane (200 ml). The reaction was warmed to room
temperature and stirred for 2 hours. The reaction mixture was diluted with
dichloromethane, washed with water, (1N) sodium hydroxide, (1N) hydrochloric acid,
and brine, and dried (MgSO,). Evaporation gave a yellow foam, which was

30 crystallized from methanol to give a white solid (2.05 g) mp 224-226°C.

Analysis for: C;; Hy; N; O,
Calcd: C, 76.87; H, 5.35; N, 8.07.
Found: C, 76.82; H, 5.23; N, 8.04.



- 37 - Step d) 4-[ (Bi phenyl - 2- car bonyl ) - am no] - 2- met hoxy- benzoi c
aci d Sodi um hydroxide (1N) (38 m, 38 mmvol) was added to a
refl uxi ng sol ution of

4- [(b| pheny*vo%fd?ﬁﬁponyl) am no] - 2- net hoxy- benzoi c aci d netdpglyssnissis (%1 6

g, - in nethanol (200 m). The reaction was refluxed for
hours The vol atil es were renoved in vacuo and the residue taken into
et hyl acetate/HO (aq). The aqueous | ayer was re-extracted with ethyl
acetate, and the organic extracts conbhged and dried (MgSg err]).
Evaporati on gave a pal e orange foam Ich was crystallized from nmet hanol
to give a white solid (9.33 g) np 158-159C 10 Analysis for: Cerr]
Herr] NJerr] Calcd: C 72.61; H 4.93; N, 4.03. Found: C,

[7220hH 462 N, 3.96. pjéf St}er{pe)
3- Met hoxy- &yépHh 11HR¥{] i€hibr éhgﬂ( l@gﬁ% vlo-{2,1-c]-
Fer | uxi ng. s Gk bR AT HOSFLR T BAY %ﬁ?rwegwaiewne%mxy-

benzoi c aci th(eBym}ngadeeS mol ) and di chl oronet hane (50 m) was added 20
di met hyl kor mam' de (0.02 m, 0.28 mvl) and then neat oxalyl chloride (0.87

m, 10 v S act | S r d for. 10 m nutes and
then the vol atl I Qa\ﬁ&"‘gg Pﬂe?’@&ﬂ@éﬁ mﬂlﬁggj( gé?@ué 8lamel) dhor at ed
with fresh (ﬁ@l@rmnmar(ammﬂ)aadomwas added ullchlenbaceqdmlﬂohnﬂgm Lacmyd.7or 15
;nnSUEASZed to niil ia ?‘l‘ ;%,:a tW§ﬁ&lg1§w8VS?ﬁcd IElroomée_, rroI oili;ge go ")
cJ114 bony SEACOLE Srélu(ef i dithloromeieppished i Srchen earso St A B (1. 03
, 10 12m6£hemmah)c eamattovert Hoedo g3 h e Eypotation jnd filmetioncefcthe casiduas war ned
to room b ﬁhé‘ié&’l‘ia@ﬂﬁ’lo%a Bg%ﬁsﬁlgg whth fem)r fectae] n&aﬁ@?ﬁt %\rz i xture

Into a

diluted w.t t di
\kll\lsgro;(l gee (d\émf\’l)’c WE%IWC]?‘@%QWNZ{ m.p Y@Sgﬁbﬁ ne, \gﬁde(rjrl ed (NB%C]I[ gm] ).

Evaporati on gave a yell ow foam whi ch was 30 crystallized from net hanol

to give a WHdafysiFordol A, on:po 224826[err] C Anal ysis for: (ferr]
H , 76.87; H 5.35; N 8.07. Found: C,
7%er8r2] H[Se”éz‘é" %é 3‘?31“0%6%3 WO 98/ 20011 o

PCT/ US97/ 18%F@nd: C,63.05; H,4.03; N,6.21.

Step g) 10-{4-[(Bipheny-2-carbonyl)-amino]-2-methoxybenzoyl)-
10,11-dihydro-5H-benzo[elpyrrolo[1,2-a](1,4] diazepine-3-carboxylic
20 acid

Sodium hydroxide (IN) (2.0 ml, 1.92 mmol) was added to 2 room temperature
solution of N-[5-[3-trichloromethylcarbnyl})-[SH-pyrrolo-[2,1-c]-[1,4]-benzdiazapin-
10(11H)-yl]carbonyl]-2-methoxyphenyl]-2-phenylbenzamide (0.8 g, 1.2 mmol) in

25 tetrahydrofuran (10 ml), and the reaction stirred for 1.5 hours. Hydrochloric acid (1N)
was added and the reaction was diluted with ice. The volatiles were removed_in vacuo
and the white solid was filtered and dried to give (0.8 g) of the titled comppound mp
149-151°C.

30  Analysis for: C,;H,, N;Oq
Calcd: C,70.21; H,5.14; N, 7.22.
Found: C,70.20; H,4.89; N, 7.31.



- 38 - Step f)
N-[5-[3-trichl oronet hyl carbonyl]-[5H pyrrolo-[2, 1-c]-
[ 1, 4] - benzdi azapi n- 10( 11 H) -yl ] car bonyl ] - 2- net hoxyphenyl ] - 2-

phenyl benzag) To a solution of the productyGhysst/fe from
Exanpl e 35?%’%3’%&61 4.87 mmol ) in di chl or onet hane (50P n{lg at Of[err]O
was added trichloroacetyl chloride (1.09 m, 9.74 nmol ) via syringe,

and the reaction was stirred at roomtenperature for 4 hours. The
reaction was diluted with dichloromethape, washed with sodi um bi carbonate
and brine, 10 and the organic extracts were dried (MgSg err]).
Evaporation and filtration of the residue through a silica gel pad
foll owed by washing with ethyl acetate/ hexane 1/1, gave the desired
product as aStepibke fod®-(4L[(Biphemylp2-ciSBoriyl BHaerinp2-methoxyAhehz il f or:
Cerr] Herripdyhe € 20r : a: ; H 4.03;
N, 6. 33. 1?;0u‘r}déf‘“&??%%‘%{beﬁ?ﬁ%’mﬁ@ g‘i?[l’éﬁme@%@g‘ﬁ&b@ﬁy He

10- { 4- [ ( Bi ph%ﬂﬁi:pzpﬁ%?r%iﬂl‘}“-emlrﬂﬂ“-df- met hoxybenzoyl ) -

10, 11- di hydro-5H benzo[e] pyrrol o[ 1, 2-a][ 1, 4] di azepi ne-3-carboxylic 20

acid s A 558 B B8 2 oo Datnol-Berih Ry Bk, Fided 0

1 (| ( . . . . .
N[5 [ 3. tri oRRue gL berealalnsFpIoL il 4Y dinatpine oapbaeylio acidy (0,43, 201057 8pi n-
10(11H) -yl ] cmnbbn?{&—dﬂaafqﬂdnﬁmmbmmm-}thﬂearhmmimmmmag( ©@.157q, 01812 nmmol )
n 25 t tra‘tg,m : 'E’h}é" : . r ) urs.
:—|ydr ochl gri c ac ?)?j #{ﬁ?‘h&&‘q’] sd‘%ggégﬁgdﬁgqﬁ-ﬁ%&%ﬁ# %z%n%méiéﬂd i“glht% é{}qw th
i ce. The vol mmolda dighlopomegapg was stired alrgem temperagrgifor 3> hpnTs-e T8e Feagfiofa s

filteredi@ndwal dihded withidichldrOm&hape, add tvashed ivtithedateroamipbdtined The organic
149-151[ err] S(MSg ; Elof di el S4B "Burificat | cd:
70 51 1 et ey sb;’f aﬁ’é’%ﬁ%‘“&%o."z%‘;’ Siig Sblolf "yriggaion 6
WO 98/ 20011 flash’chromatography (silica gel; eluting sotvent chloroform-methanol 50:1 then 20:1)

PCT/ US97/ 1894ml crystallization from ethanol gave a white solid (0.23 g) m.p. 139-140°C.

15  Analysis for: Cy H;; N5 O, + 1.0H,0
Calcd: C, 71.21; H, 5.98; N, 10.65.
Found: C, 71.25; H, 5.99; N, 10.64.

EXAMPLE 17
20
25 To a solution of the product of Step h from Example 16 (1.0 g, 1.947 mmol) in

dichloromethane (20 ml) at 0°C was added trichloroacetyl chloride (0.434 ml, 3.89
mmol) via syringe, and the reaction was stirred at room temperature for 4 hours. The
reaction was diluted with dichloromethane, washed with sodium bicarbonate and brine,
and the organic extracts dried (MgSO,). Evaporation and filtration of the residue
30 through a silica gel pad, washing with ethyl acetate-hexane 1:1, gave the trichloroketone
as a white foam when concentrated. The foam was dissolved in neat N,N-
dimethylhydrazine at room temperature, and then heated at reflux for 25 minutes. The
volatiles were removed in_vacug, and the residue adsorbed onto silica gel and purified



- 39- Step h)

10- (4-[ ( Bi phenyl - 2- car bonyl ) - am no] - 2- net hoxy- benzoyl ) - 10,

11-di hydr o- 5H benzo[ e] pyrrol o[ |, 2-a[ 1, 4] di azepi ne- 3-car boxylic

aci d- pi per aﬁb@m yrethyl -amde 5 A sol ution of PCT[Usg'”lsg]_s

10-{ 4- [ (bi pheny- 2- car bonyl ) - am no] - 2- met hoxybenzoyl ) - 10,

di hydr o- 5H benzo[ e] pyrrol o[ 1, 2-a][ 1,4 di azepi ne-3-car boxyl ic acid (0.434 g,
0.778 mol ), 1-(3-di nmethyl am nopropyl) - 3-et hyl carbodi i m de

hydrochl ori de (0.157 g, 0.817 m*rqlfb,_ 4- di met hyl am nopyri dine (cat.),
and N-nethyl piperazine (.091 m, 0.81 mol ). i n di chl or onet hane was
stirred at roomtenperature for 3.5 hours. The reaction 10 was dil uted
wi t h di chl oronet hane, and washed with water and brine. The organic
extracts werlgy flashetirdnidySsciphy r(¢hhiegsblvenn ebyit acatrechekane gi:x/ chea erftyl bestatesam
Purificatio f i Y t vent

chl orof orm %?‘ﬁ%“ﬁéf“ é%étmhgmo% ﬂ&ﬁg’%’ vggkégrsgg? gﬁai gZa ofr?a%r gﬁ? et hanol
gave a white solid (0.23 g) mp. 139-140C. 15 Analysis for: ([err] Herr]
N err] q er r Anatysis for:HCgH,] B; O, + 1.0344)Jxd: C, 71.21; H 5.98; N, 10.65.
round: LCs, " eded: ¢hrod; s 7 N1 9184

EXAMPLE 1
10- (4- [ ( Bi ohkqwpd: 6. ?:(hﬁ)bcﬁwﬁ §2-éﬁnlﬁézlg 2- met hoxy- benzoyl ) - 10. 11-
di hydr o- 5H benzo[ e] pyrrol o[ 1. 2-a[ | . 4] di azepi ne- 3-car boxylic acid-1.1-

di ret hyl hydrazi de 25 To EX%%PF iEOF}é of the product of Step h from
Exanple 16 (1.0 g, 1.947 mml) in romethane (20 m) at O0C was
added trichl oroacetyl chI ori de (0 434 m 3. 89 mml ) via syrl nge, and

was diluted it ' r 3 RCodi
and the orga ' : f '
the residue 30 through a silica gel pad washi ng wit h et hyI acet at e- hexane
]_:L: 1, gaved_t he triTHlcompl@idafExample 1&9rdgpmﬁurédlanftlma,am9wmmm@ﬂeseﬂbea%ed The
oam was di Sg in t N, . erature,

and t hen hea'E'ng%g‘?s’r e?){bgé(t ?gr%‘h%hﬁﬁ%ﬁg%ﬁ &E&‘%&&%u@}lé@%@ é’i@ermved

i n vacuold antsagtas. Thesresnlinsduor seer Oni2os)ssf the Htlsrampoped Biys jobiaingd was

WD 98/ 20011 hydrolysed by treatment with formic acid (2.3ml) at room temperature for 48 hours to

PCT/ US97/ 189}i§1d the title compound as white amorphous solid mp.176-186. MS (EST) m/z 617%—
H)t.

20  Analysis for: C3gH30N408
Calcd: C: 67.9, H:4.40, N: 9.05.
Found C: 66.51, H: 4.23, N:8.44,



by flash chromat ography (eluting solvent ethyl acetate-hexane 1:1 then

et hyl acet at e- nmet hanol 4:1). Crystallization fromethanol gave a tan
solid (0.23 g0 mp. 164-165err]C Anal ysis for: Cerr]Herr] Nerr]
Jerr] + 1. 0 5 Clcd: C 70.0; H 5.71; N, 11.34. d: C
70.01; H 5%@%“‘11 29. pCTosyIY o
18 )

10-{4 [(B| phenyl - 2- car bonyl ) - am nol - 2- chl or o- benzoyl } - 10. 11- di hydr o-

SH pyrrol o[ 2. 1-c] [ 1. 4] benzodi azepi ne- 3-gar boxylic acid (glycyl)- am de

The conpound of Exanple 18 was prepared in the sane nmanner as described in
Exanpl e 8, except that dinethyl hydrazine was replaced by t-butyl glycine as
the 15 reactant. The resulting t-butyl ester (0.725g) of the title
conpound t hus obtai ned was hy BXAMPEE 09 treatnment with formc acid
(2.3m) at roomtenperature for 48 hours to yield the title conmpound
as white anorphg . 76 186. I\/IS(ESI) m z, 617(M H)+ 20
Anal ysis for: ' SN ' DI-OLNZOYY -1 (L]
9. 05. Fdihydro: SH-G vrj P, 14c1PR418¢nZodihzepine : iR c98/122011
PCT/ US97/ 48918 : h 7i - 41 -
EXAMPLE 19 10-[ 2- Chl oro-4-12- n-2. vyl

benzoyl am no) - benzoyl ] - 10. 11-

di hydr o- 5H pwfb[h'{ldrd-4€(]5[l~ll,14ﬂbpmznﬂ0m13-m]m4ﬁrmbhm2)é|ph€e 1ecid-1.1- 5

di met hyl hydr ggi )
N-[ 3- Chl or o- 4- (5Hyl1)1';1|l_|er§)}l] % th['%p}ie f[yi b benzod| azepi ne- 10-

car bonyl ) - phenyl ] -2-thi ophen- 2-yl - benzam de
10 Step a) 2-Bromobenzoyl chloride

To a solution of bromobenzoic acid (1.88 g, 9.35 mmol) in anhydrous
tetrahydrofuran (20 ml), under nitrogen, was added 1 drop of dimethylformamide
followed by addition of oxalyl chloride (1 ml, 11.4 mmol). The mixture was stirred at

15 room temperature until gas evolution ceased and then heated to reflux. The solution
was cooled to ambient temperature before being concentrated in vacuo to produce a gold
oil (1.87 g) which was used without further purification.

Step b) 2-Bromo-N-[3-chloro-4-(10,11-dihydro-5H-pyrrolo[2,1-
20  cl{1,4]benzodiazepine-10-carbonyl)-phenyl]-benzamide

To a stirred solution of 10,11-dihydro-10-(2-chloro-4-aminobenzoyl)-SH-
pyrrolo{2,1-¢][1,4]benzodiazepine (2.25 g. 6.66 mmol) in dichloromethane (40 ml),
under nitrogen, was added triethylamine (1.19 ml, 8.53 mmol). The mixture was

25  cooled to 0°C before a solution of 2-bromobenzoy! chloride (1.87 g, 8.52 mmol) in
dichloromethane (20 ml) was added dropwise. The cooling bath was removed and
stirring was continued for 14 hours. The reaction mixture was poured into water., The
organic layer was separated and sequentially washed with water, saturated aqueous
sodium bicarbonate, and water before being dried (Na2S04). The material was filtered

30 and concentrated in vacuo to yield a pale orange foam (2.00 g). Purification by flash
chromatography on silica gel with hexane-ethyl acetate (1:1) as the mobile phase
resulted in a white powder (1.39 g), m.p. 188-189°C. MS (El)sn/z; 519 (M").




10 Step a) 2- Bronobenzoyl chl oride To a sol ution of
br omobenzoic acid (1.88 g, 9.35 mml) in anhydrous t et rahydr of uran
(20 m), under nitrogen, was added 1 drop of dinethylformm de

f ol | owed by@dﬁj{l@gﬁ? of oxalyl chloride (1 m, 11.4 mol )JCE]?@@{I'IL%WW was
an

sti-rred at tenperature until gas evol ution cease en heated
to reflux. The sol ution was cool ed to anbient tenperature before being
concentrated in vacuo to produce a gold oil (1.87 g) which was used

w t hout further purification. Step b)

2--Bronmp- N-[ 3-chl or 0-4- (10, 11-di hydro-5Hpyrrol o[ 2, 1- 20

c][1, 4] benzodi azepi ne- 10- car bonyl ) - phenyl ] - benzam de To a

stirred solution of 10, 11-di hydro-10-(2-chl oro-4-am nobenzoyl)-5H
pyrrol o[ 2, 1- Ahblysid fdre € M1){BaCp e E2HAB g. 6.66 mmol ) in di chl oronet hane

(40 M), Caltgd ! Sg.;?%%ﬁygggq;ow\%?%dded triethylamne (1.19 m, 8.53 mol).

The m xture was 2 efore a solution of 2-bronbbenzoyl
chloride (1.Boung: @ 3322%k6P62i N: 775 di chl oromet hane (20 nl) was added
dropwi se. The cooling bath was renoved and stirring was continued for

14 hours. STthlee@fti om%xém(ﬁ_maﬁFmﬁgﬁ%m?ﬂ?ﬁv\gg[elﬁa'mnzo_ organi c

| ayer was separated a sequent | é , J saturated aqgueous
sodi um bi car Biarepine-1orsanpeny)-poepyE-Lthiaghen 2.4 -beggamidesq err]). The

material was filtered 30 and concentrated in vacuo to yield a pal e orange

foam (2.00 g). Pusdfigati 0Ny 1R . &t Vi QN §i A4 gel with
hexane- et hyl acet g‘fée %%Hf?&gggttﬁg&éngbq?g Sﬁgé%@& B%QQ@Uﬁ-@edﬁi’JAb%%Mi te
powder (1. 39digrepingr19-cathegyl}-gognylibpazamigs (1) gnH: mnad), ypphene-2-boronic  \zp
98/ 2001110 acid (0.32 g, 2.4 mmol), and barium hydroxide octahydrate (0.88 g, 2.8 mmol) were

PCT/ US97/ 18918

Anal ysis for! Pf l}adre(ri ]lﬁ[eél}yrlﬁagrwcﬂt éi}nrr1 “&Dee Fhr (%8'%).‘?}) I&F% r“r"‘]teé (4.8 m&alz%hcf C,
58.93; H, 3. Beeroggnequsgnixtire wassgfypg)at ambiegtfemperaiure and purgef) with nigogendor gt ep
c) N- [ 3- t3nl mhiamestbdfaribisttiphenyphdsphide)paltatiiuin @D kkloAde (0.17 g, 0.24 mmol)
di azepi ne- 10'\)&1@5&&&%& the ?e%@ycln] \i/z?s'ptlz;}i:@ prtb%pé &Eu}@ ﬁrgsglﬂ'é %ﬂliq'ggen. The reaction
15  was heated in an oil bath at 70°C. After 20 hours, additional thiophene-2-boronic acid
(0.13 g, 1 mmol) was added to the reaction. After 24 hours of total reaction time,
additional bis(triphenylphosphine)-palladium(II)chloride (84 mg, 0.12 mmol) was
added to the reaction flask. The reaction was cooled to room temperature and the
mixture was extracted into benzene. The combined organic extracts were washed with
20  brine, dried (MgSO,), filtered and concentrated jn vacuo to yield a brown solid (1.42
g). The solid was triturated with ethyl acetate and filtered. The filtrate was purified by
flash chromatography using silica gel with hexane-ethyl acetate (1:1) as the mobile
phase to afford a pale yellow solid which was dried under vacuum at 78°C for two days
(0.59 g), m.p. 132-136°C. MS (EI),m/z: 523 (M").
25
Analysis for: C;,H,,CIN,O, S + 0.5 H,0O
Caled: C, 67.53; H, 4.36; N, 7.88
Found: C, 67.53; H, 4.08; N, 7.90



The 2-brono-N-[3-chloro-4-(10, 11 -di hydro-5H pyrrolo[2,1-c] [1,4]benzo-

di azepi ne- 10- car bonyl ) - phenyl ] - benzam de (1.04 g, 2.0 mmol),

t hi ophene- 2-boronic 10 acid (0.32 g, 2.4 mmol ), and barium hydroxi de

oct ahydr at 2.8 Mol ) were suspended i n et hyl-erRoBsyRO!

di et hyl et erw?@é 8 mM) and water (4.8 nml). The het er ogeneous m xture
was stirred at anbient tenperature and purged with nitrogen for ten

m nut es before bis(triphenyl phosphine)palladium(ll) chloride (0.17 g, 0.24
nmol ) was added and the reaction vyas placed under a static pressure of
ni-t rogen. The reaction 15 was heated I'n an oil bath at 70[err]C After 20
hours, additional thiophene-2-boronic acid (0.13 g, 1 mml) was added
to the reaction. After 24 hours of total reaction tine, addi ti onal

bi s(tri pheny$tepod)phi ndN-{p<C himaoed¥{3-(drichlor ocher bpd2)pGH,0 1H2p yrmlld- was

added to the[m?p' PbehizBattzehife- 1626Fh Oy VPR AI- SitnicpARRy e TPEr Al Ure
and the ure was extracted 1 nto ‘benzené.  The conbi néd organic
extracts werRenZ38HE8 with 20 brine, dried (MySOerr]), f| | tered and
concentrated in vacuo to yield a brown solid (1.42 The solid was

triturated with gﬁﬁ yf) oa&?to%t paadwgg k&@&ﬁﬂ: hTma dordebo a{hﬁgvmn&uﬂe(é{ked by

flash chromato r usi ng |ca ane-eth cetate 1) as

t he nobil e acco ngﬁ%@epf%o%%k@fdanﬁ%né Exa Lol id which was dried under
vacuum at 78C for two days (0.59 g), mp. 132-136[err]C. Ms (El),nm z:

L o o Ao ARG - 1]

VO 98/ 20011 10,11- dlhydro SH-pyrrolo[2,1-c][1,4]1benzodiazepine-3-carboxylic acid
PCT/ US971(18918 - 43 -

Step d) N-{3- lh@éh@orék&%g(pﬁ'%a Iirp{tifbclghen%ch% X ik &n]: Xc&& ﬁ{cgrdmg

[2,1-c][1, 4]benzo azeplne hi ophe
benzam de 1 the protocol oyiliged, ﬁ“éé?@c?t%ﬁxa%‘? g C was converted to the

correspondi ng trlchloroketone according to the protocol outlined in
SteDAOfEX -8)(2-thi hen-2.yl-benzo b 11-
10-[ 2- Chl or o- t hi.op heno; ( l p 5 o) 1 y mmo) enzoyl]

0)- enz
10, 11 di Kar s ,sﬁ;ddwm 5rlsznél B L oyl g 10
The trichl or bflediomethptioplxneidei n step D was hydrolyzed to the title acid
accordi ng to the protocol outlined in step B of Exanple 1

The trichloroketone prepared in step D reacted with N, N dimethyl hydrazine
according to the protocol in Example 8.

20

25
N-[3-Chloro-4-(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepine-10-carbonyl)-
phenyl]-3-pyridin-2-yl-benzamide

30 Step a) The compound of Example 20a was prepared in the same manner as

described in Example 19 following the steps 19a, 19b In Step 19a, 2-(pyridin-3-yl)-
benzoic acid was substituted for 2-bromobenzoic acid. Preparation of 2-(pyridin-3-yi)-
benzoic acid was carried out in the manner of Timari, et al (Chem. Ber. 1992, 125,



Step f) 10-[ 2- Chl or 0- 4- ( 2-t hi ophen- 2-yl - benzoyl am no) - benzoyl ] - 15
10, 11-di hydro-5H-pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi ne- 3-carboxylic acid-

1, 1- di met hyl hydr azi de The trichl oroketone prepared in step D
reacted w t\yoNg28y1fi met hyl hydrazine according to th@mﬂg@h in
Exanpl e 8. 20 EXAMPLE

10-r 2- Chl oro-4- (3-pyridi n-2-yl -benzoyl am no) - benzovl ] - 10. 11- d| hydro-

5H pyrrolof [2. 1-c][| . 4] benzodi azeni ne- 3-carboxylic aci d-pi perazi ne-N- 25
met hyl am de .

N-[ 3- Chl oro-4-(5H, 11H pyrrol o[ 2,1-c]]| 1, zf] benzodi azepi ne- 10- car bonyl ) -
phenyl ] - 3-pyridi n-2-yl -benzam de 30 Step a) The conpound of
Exanpl e 20a was prepared in the same nanner as described in Exanple 19
fol | owi ng th22%)tselpsitutiag 3-ir@bopyridBeep plt@acf 2-biquyapyditine.3-Thk )title compoumenzoi ¢
acid was sub Wﬁg I ation of

2- (pyridin- 3@5%?5{51@&15 lhé%?gf‘c acl 12(\?/azs:1 ‘gg}rllgg lggfﬁl n the manner of
Timari, et al (Chem Ber. 1992, 125, WO 98/ 20011

PCTI US97/ 189A48alysis for: C,,H,,CIN,O, + 0.85 H,0 - 44-

compound o e P thite powder (0.51 g) mp.
155- 158[err]Em\‘Ma ééﬂngﬁ’ﬁgﬁsﬁ 5(? ft’C[err]H[err]CI Nerr]Jerr] + 0.85 H20

5 Calcd: C, 69.68; H 4.66; N, 10.49 Found: C, 69.69; H, 4.70; N,

10. 16 1 t bopyl):(SH, 11H-pyrro]

N- { 3- Chl or o- 4- P3C (r)f% [03 (()(g;acr oro %r €| H-p rr 0? T&l ﬂ&
benzodlazepx -10 carbony -pyrl in- 2-yl enzami

10
Step b) The product of step A was converted to the corresponding trichloro-
ketone according to the protocol outlined in step A of Example 1.

10-[2-Chloro-4-(3-pyridin-2-yl-benzoylamino)-benzoyl]-10,11-dihydro-
15 SH-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxylic acid

Step ¢) The trichloroketone prepared in step B was hydrolyzed to the title acid
according to the protocol outlined in step B of Example 1.

20 10-[2-Chloro-4-(3-pyridin-2-yl-benzoylamino)-benzoyl]-10,11-dihydro-
5H-pyrrolo[2,1-¢][1,4]benzodiazepine-3-carboxylic acid-piperazine-N-
methyl amide

Step d) The acid prepared in step C was converted into an amide using method
25 A of Example 9.



benzodi azepi ne- 10- car bonyl ) - phenyl } - 3- pyri di n- 2-yl - benzam de 10 Step
b) The product of step A was converted to the corresponding trichloro-
ket one according to the protocol outlined in step A of Exanple 1.

10-[2 Chl orQipdmbaiPYr i di n-2-yl -benzoyl am no) - benzoyl | - 10, Jpkdih; 15
5H- pyrrol o[%oigﬁéfh[‘g, 4] benzodi azepi ne- 3-carboxylic acid ﬁg%kggr c)

The trichl oroketone prepared in step B was hydrolyzed to the title acid
according to the protocol outlined in step B of Exanple 1. 20

10- [ 2- Chl or 0- 4- (3- pyri di n- 2-yl - benzoyl ayg no) - benzoyl ] 10, 11-di hydr o-

5H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi ne- 3- car boxyl i ¢c_aci d- pi perazi ne- N-

nmet hyl am de Step d) The acid prepared in step C was converted
into an am de using nethod 25 A of Exanple 9. WO 98/ 20011
PCT/ US97/ 18918 EXAMPLE 21 -45 -

EXAMPLE 21

10-[ 2- Chl or o0-,4-

5H pyrr ol of 24%= &¥ 4 ' '

di met hyl am no-eth rodigzepi i i

N-[ 3- Chl og0-4- (SH, 11H pyrr ﬂi@&ﬁ%ﬂiﬁﬂgﬁﬂﬁ%@ne' 10-

car bonyl ) - phenyl ] - 2- pyri di n=4-yT-benzam de ep a) The conpound

of Exanple 2la was prepared in the same manner as
N-[3-Chloro-4-(5H,11H-pyrrolo{2,1-c][1,4]benzodiazepine-10-
carbonyl)-phenyl]-2-pyridin-4-yl-benzamide

10 Step a) The compound of Example 21a was prepared in the same manner as
described in Example 19 following steps 19a and 19b. In Step 19a, 2-(pyridin-4-yl)-
benzoic acid was substituted for 2-bromobenzoic acid. Preparation of 2-(pyridin-4-yl)-
benzoic acid was carried out in the manner of Timari, et al (Chem. Ber. 1992, 125,
929) substituting 4-bromopyridine hydrochloride and an additional equivalent of base in

15 place of 2-bromopyridine. The title compound was obtained as a pale yellow solid
(1.21 g) m.p. 165-168°C.

Analysis for: C,,H,,CIN,O,+ 0.47 H,0
Calcd: C, 70.59; H, 4.57; N, 10.62
20 Found: C, 70.58; H, 4.50; N, 10.33

N-{3-Chloro-4-[3-(trichlorocarbonyl)-(5H,11H-pyrrolo[2,1-
c]{1,4]benzo-diazepine-10-carbonyl)-phenyl}-2-pyridin-4-yl-benzamide

25 Step b) The product of step A was converted to the corresponding trichloro-
ketone according to the protocol outlined in step A of Example 1.

10-[2-Chloro-4-(4-pyridin-2-yl-benzoylamino)-benzoyl]-10,11-dihydro-
SH-pyrrolo{2,1-c}[1,4]benzodiazepine-3-carboxylic acid

30
Step ¢) The trichloroketone prepared in step B was hydrolyzed to the title acid
according to the protocol outlined in step B of Example 1.



described in Exanple 19 follow ng steps 19a and 19b. In Step 19a,
2-(pyridin-4-yl)- benzoic acid was substituted for 2-bronobenzoic
acid. Preparation of 2-(pyridin-4-yl)- benzoic acid vvas carried out in
t he manner | i, et al (Chem Ber. 1992, 125, ut i ng
4- br omopyr i g{on%h{);@grochl oride and an additional equival ent O(@%ﬁ@égi&f n

pl ace of - 2-bronopyridine. The title conpound was obtained as a pale yeI I ow
solid (1.21 g) mp. 165-168[err]C. Anal ysis for:
Clerr]Herr]ANerr](err] + 0.47 H0 _,._ Calcd: C 70.59; H 4.57; N,

10. 62 20 Found: C, 70.58; H, 4.50; N, 10.33
N-{3-Chloro-4-[3-(trichlorocarbonyl)-(5H, 11H—pyrro| o[ 2, 1-

c][1, 4] benzo-di azepi ne- 10- car bonyl ) - phenyl } - 2- pyri di n- 4-yl . benzam de 25
Step b) 107[ReChlordet-{4-qfy ridiap2 Al ienzo plavidenb pdenvo y 1< 0g bl -désyxtimvdi ng
teiéfr& Oro-  sH-piToRble, e Tb kol 3 PERlIRIWeld16g. 1 N Step A of

10- [ 2- Chl oroﬂﬂnfmwm'ﬂ’lehhﬁ)wetﬁéhiweam no) - benzoyl ] - 10, 11- di hydr o-

5H pyrrol o] 2, 1-c][ 1, 4] benzodi azepi ne- 3-car boxylic acid 30 Step c)

The trichkor e pr-ﬂ&laar t e aci d
accor di nggtogtkwﬁ)t 9Brot 0GO ﬁﬂ)r%l negﬁafcwcogv&@@&ﬁg% (ﬁT&Hﬁa%M

98/ 20011 ethyl-methyl amide according to the protocol in cxamplc
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10-[ 2-Chl or0-4- (4-pyridin-2-yl - ben%é@mp)‘% benzoyl | - 10, 11-di hydr o-

5H pyrrolol[2,1-c][1, 4l benzodi azepi xylic acid (2-

di met hyl am noet hyl ) -nmethyl -am de 5 St ep d) The acid prepared in step
c was conger 16e2.-@G ) i digi- D - 1 3 eingl by 3
according to
EXAMPLE 22

N-{4-(3-Methoxy-5H,11H-pyrrolo[2,1-¢c][1,4]benzodiazepine-10-
15 carbonyl)-phenyl]-2-pyridin-2-yl-benzamide

Step a) 2-Methoxy-4-[(2-pyridin-2-ylbenzoyl)amino] benzoyl
chloride
To a solution of 2-methoxy-4-[(2-pyridin-2-ylbenzoyl)amino}benzoic acid (0.92 g,
20  2.64 mmol) in anhydrous tetrahydrofuran (25 ml), under nitrogen, was added 1drop of
dimethylformamide followed by addition of oxalyl chloride (0.28 ml, 3.17 mmol). The
mixture was stirred at room temperature until gas evolution ceased. The solution was
concentrated in vacuo to produce a tan solid (1.16 g) which was used without further
purification.
25
Step b) N-[4-(3-Methoxy-5H,11H-pyrrolo[2,1-¢c]{1,4]1benzo-
diazepine-10-carbonyl)-phenyl]-2-pyridin-2-yl-benzamide
To a stirred solution of 10,11-dihydro-SH-pyrrolo[2,1-c][1,4]benzodiazepine (0.405 g.
2.20 mmol) in dichloromethane (30 ml), under nitrogen, was added triethylamine (0.37
30 ml, 2.64 mmol). The mixture was cooled to 0°C and a solution of the crude 2-
methoxy-4-[(2-pyridin-2-ylbenzoyl)amino] benzoy! chloride (1.16g) in dichloromethane
(30 ml) was added dropwise. After 5 hours the reaction mixture was poured into
water. The organic layer was separated and sequentially washed twice with water and
aqueous sodium bicarbonate, and once with water and dried (Na,S0O,). The material



10 10-[ 2- Chl or 0- 4- ( 2- pyri di n- 2-yl - benzoyl am no) - benzoyl ] - 10. 11- di hydr o-
5H pyrrol o[ 2. 1-c] [ 1. 4] benzodi azepi ne- 3- car boxyl i caci d- pi per azi ne- N-

met hyl am de

N-[ 4- ( 3- Met 2 11H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi ne- 10
carbonyl)-pﬁ@ﬁ%??ﬁi-pyridin-2-y|-benzanide Step a) Herishisots

2- Met hoxy-4-[ (2-pyridin-2-yl benzoyl ) am nol benzoyl chl ori de To a
sol ution of 2-nethoxy-4-[(2-pyridin-2-ylbenzoyl)am no] benzoic acid (0.92 g,
20 2.64 mol) in anhydrous tetrahydro%?ran (25 m), under nitrogen, was
added 1drop of di net hyl f or mani de folTowed by addition of oxalyl
chloride (0.28 m, 3.17 mmol ). The m xture was stirred at room
tenperature until gas evolution ceased. The sol uti on was concentrat ed

in y?puo to maeguaed mdto%ﬁceaghxwmvhc@togﬁelm intabrona@slid Qe ghi Plifitatidniby her
purification, s . . y .

R (5o M ha8P chrompaehebBy Hh slicn goh wih hexane:sthy! scetate-methlyene: chloride,

di azepi ne- 10 me8rRpING162:8 5k AY [a] mobileyphasg, rfollowed. by ¢epgentrtion underryacyumy i r r ed
sol ution of ¥&ulkdd inGi gajechiepl® kbliay(0188Igh 2 p. 1BCIKOC. M3 AR AIzaZeP (MSHL.0. 405 g.
2.20 mmol % in dichloromethane (30 m), under nitrogen, was added
triethylamne (0.37 30 m, 2.64 nmmol). The m xture was cooled to Jerr]C

and a sol uti dwmabsisfere CetlidhOz+ 0.43 H,0
met hoxy- 4- [ ( Taldr i@li7?3:53; W, bagzryiQ.231 no] benzoyl chloride (1.16g) in

di chl or onet hane_ .. ) ) ed dropwi se. After 5 hours the reaction
m xt ure was %@B?%dctﬁ'g&’}Wg‘ogwaii’elr%%The organi c | ayer was separated and

sequentially washed twice with water and aqueous sodi um bi car bonat e,
and/ once/mi t INMBICR1020H-0I3 (0 chIN388¥ on yT ¢S HEIH ipdirrolo]2,1-¢][1,4]V0 98/ 20011
PCT/ US97/ 189 . . - .- A7 -

vas fil teredjbg‘r‘m‘a“%‘éﬁ?:%r‘]‘ﬁ%'8%”"%"\‘/%1 B AP 2R bRt (1.1 g).
Purification by flash chronmat ography on silica gel w th hexane-ethyl

?clelt at e;jrrEt higtemer) chl Oﬁ‘haﬁodtgt of stéfER hasednvéredGo @éleox’iédsp@ﬁiitﬁg rﬁ&?bﬂoﬁet&ﬁﬁse,
ol I owe n 10N el. vacu [ ulted 1n a pale pur e
solid (0.88 dsooran {ﬂﬁ%@‘f’fg‘g["&?‘r Fn s ofsarple ] 75 iy 5 D

Anal ysis or: Cerr]Herr]Nerr]Qerr] + 0.43 Herr]O Cal cd: C, 73.58;
H, 5.18; N, 1@-{23Chloro-4-(2-pyridin-2-yl-benzoylamino)-benzoyl]-10,11-dihydro-

5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxylic acid

Step d) The trichloroketone prepared in step C was hydrolyzed to the title acid
20  according to the protocol outlined in step B of Example 1.

10-[2-Chloro-4-(2-pyridin-2.yl-benzoylamino)-benzoyl]-18,11.dihydro-
SH-pyrrolo[2,1-c][1,4]1benzodiazepine-3-carboxylic acid-piperazine-N-
methyl amide

25
Step d) The acid prepared in step D was converted to its N-methyl piperazine
amide via Method B in Example 9



Found: C, 73.59; H, 5.05; N, 10.47. 10
N-{3-Chloro-4-[3-(trichlorocarbonyl)-(SH, 11H pyrrol o[ 2,1-c][1,4].

benzodi azepi ne- 10- car bonyl ) - phenyl ) - 2- pyri di n- 2-yl - benzam de Step ¢)
The product, of B was converted to the corresponding t 'Fépslg,g t one
acecordi ng t‘g%tgﬁé&“g?ot ocol outlined in step A of Exanple 1.Ird {s%;io

[ 2- Chl oro-4-(2-pyridin-2-yl-benzoyl am no) - benzoyl] - 10, 11-di hydro-

5H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi ne- 3-carboxylic acid Step d)

The trichl oroketone prepared in step C was hydrolyzed to the title acid 20
according to the protocol outlined in step B of Exanple 1.

10-[ 2- Chl oro-4-(2-pyridi n-2-yl -benzoyl am no) - benzoyl ]- 10,1 1-di hydro-

5H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi ne- 3-car boxyl i ¢ aci d- pi perazi ne- N-

met hyl am de 25 Step d) TEXAAMPH Ep@pared in step D was converted
to its N-nethyl piperazine am de via Method B in Exanple 9

WD 98/ 20011

PCT/ US97/ 189

EXAMPLE 23

- zodiazepi rbox id_-1.1-
10-[ 2- Br 041D~ 4-(2-pyridin-2-yl-beng ' - zoyl | - 10. 11- di hydr o-
S5H pyrrol o[ 2. 1-c] [ 1. 4] benzodi azegﬁ%@%%i c acid -1.1- 5
di et hyl hydr azi de
N- [ 3- Br ono- 4N¢ B-Bidhtopy+(S8l, 01 B - fysajol d[241 -b¥1z4)bieazodiaze pikie-10-
car bonyl) - Phemyohy B piéd 13- gy M bim2EA AthdSmide

10 Step a) Methyl 2-bromo-4-aminobenzoate
A solution of 2-(pyridin-2-yl)benzoic acid (2.85 g, 14.3 mmol) in dry tetrahydrofuran
(20 ml) was treated with 1 drop of dimethylformamide followed by oxalyl chloride
(1.5 ml, 17.1 mmol) in dry tetrahydrofuran (5 ml). When the gas evolution stopped the
mixture was warmed to reflux for 5 minutes coooled to room temperature and

15 concentrated_in vacuo to a bright yellow solid. The solid was slurried with
tetrahydrofuran (20 ml) and concentrated again. The crude acid chloride was used in
the next step without further purification.

Step b) Methyl 2-Bromo-4-[(2-pyridin-2-yl-benzoyl)amino]benzoate
20 A solution of methyl 2-bromo-4-amino benzoate (3 g, 13 mmol) and triethylamine (2.5
ml, 18 mmol) in dichloromethane (50 ml) was cooled to (° and was treated with a
slurry of 2-(pyridin-2-yl)benzoy! chloride in dichloromethane (20 ml), Stirring at room
temperature was maintained for 4 hours. The reaction was quenched with 20% acetic
acid, wash sequentially with saturated aqueous sodium bicarbonate, water then
25  saturated brine solution. The solution was dried (MgSQO,), filtered and concentrated in

vacuo to give 5.23 g of a white foam. MS (+FAB) m/z 411/413 (M+H)*.

Analysis for: C20H15BrN203
Calcd: C, 58.41; H, 3.68; N, 6.81.
30 Found: C, 57.73; H, 3.66; N, 6.54.

Step ¢) 2-Bromo-4-{(2-pyridin-2-yl-benzoyl)amino]benzoic acid
A solution of methyl 2-bromo-4-[(2-pyridin-2-yl-benzoyl)aminojbenzoate in methanol
(100 ml) was treated with 1N sodium hydroxide (15 ml, 1.2 eq). The solution was



10 Step a) Met hyl 2-br ono- 4- am nobenzoat e A sol ution of
2-(pyridin-2-yl)benzoic acid (2.85 g, 14.3 nmmol ) in dry tetrahydrofuran

(20 mM) was treated with 1 drop of dinethylformam de foll owed by oxalyl
chloride gdoopy M. 17.1 nmol) in dry tetrahydrofuran geridsymsyigen the
gas evolution stopped the m xture was warnmed to reflux for 5 mnutes
coool ed to roomtenperature and 15 concentrated in vacuo to a bright
yell ow solid. The solid was slurried with tetrahydrofuran (20 m) and
concentrated again. The crude acid chl ggi.de was used in t he next step
wkt hout further purification. Step b) Met hyl

2-Brono-4-[ (2-pyridin-2-yl -benzoyl )am no] benzoate 20 A sol ution of nethyl
2- brono-4-am no benzoate (3 g, 13 mmol) and triethylaimne (2.5 m, 18
mol ) in di cldroedreeflenfor 350hodry ambalditiondlddN sadiudf bydrpxidewasvaddetd (thded with

a sl urrygy 03 e&z&ayr R@'ﬂJk @as\’ﬁn)uﬁﬁﬂé@%r @h&&ﬁdxﬂﬁhms dhd mc%msﬁ hage (20
m). Stirri nt ai ned for .4 hours. The

R GoRRERE T Sl
reaction wa ﬁ'cW%‘ WPW'?@O Vﬂﬂé@‘] € sampe; yas Wé?ﬁ?“?ﬁﬁ&%-ﬁ-@%u&l 123wt h
sat ur at ed acpyewpusddiued withivetarbThatgeouwsavlption waywabed with tethyhacesitetand ne

3323; 'on. SgIT\*'/tgc a@Jfgad AferWas aqj"uk@@l m(() g’%ﬁ%ﬁz{ 515) with iabdii6 288, ok ﬁe&s‘c% gated in
Anal ysi s forPrepigfed; i ﬂ[?eé?cfi"\g: @}ep]taggﬁa]mésolﬁ%gié A}é& ééﬂﬁ%?”% 68; N,
6.81. 30 RMCS773H366N654 Step c)

2- Brono-4-[ (2-pyridin-2-yl - benzoyl ) am nol benzoic acid A sol ution of

met hyl 2-bro 4-1( 2- i di n-2- I-be Z 0 nm nol.benzo t hanol
(1ooym ) vvas‘ért?P [( \%Iy#ﬁoTRr‘égél ?dﬁ&m}ﬂgﬂ‘mm “E‘EP)TE The sol ution
was 10 chlorm@ 98/ 20011

PCT/ US97/ 18 asoh#non of 2-br mo-4- [(2 dem-Z-yl -benzo l)ammo]be oic aci
warnmed to ref our.s ai

\ é s added
(10. 4 fKzné*a o (PARORTEN (o P ea.we?-owwéae. t‘i*ren hour s
and the r eaodlmmylﬁmmanude fonerdrbsrdhmddrtmowf praipahboride €0.3% enl,d.3himmdhe sanpl e
‘é"gz egﬁgcenlt L’tﬂlﬁegﬂlxhi?e Mﬁ’s%ﬁ?re& & réom teé?_ c?aYJrg grgtﬁg%éﬁwismoeﬂnmrtebgmgéﬁgfo ua-g hFayer
s o ubF ectndghe tgied P afhis. A etominfiEe el ooléhira afbisel raALe and
pr eci pi t at edgonféntrated ivagug taprodute iadgzh solid §1.985g) whaeh wad usdd Witha@t fgitherMS ( El )
M z: 397/ 399uificatidaM) -

Step e) N-[3-Bromo-4-(5H,11H-pyrrolo[2,1-¢][1,4]

20 benzodiazepine-10-carbonyl)-phenyl]-2-pyridin-2-yl-benzamide
To a stirred solution of 10,11-dihydro-5H-pyrrolo[2,1-c]{1,4]benzodiazepine (0.54 g.
2.93 mmol) in dichloromethane (35 ml), under nitrogen, was added triethylamine (0.49
ml, 3.52 mmol). The mixture was cooled to 0°C before a suspension of the crude 2-
methoxy-4-[(2-pyridin-2-ylbenzoyl)-amino]benzoyl chloride (1.4g) in dichloromethane

25 (5 ml) was added dropwise. After the addition was complete, the reaction mixture was
allowed to warm to room temperature. After 18 hours the reaction mixture was poured
into water and sequentially washed with water, saturated aqueous sodium bicarbonate,
twice with 10% aqueous acetic acid, once with saturated aqueous sodium bicarbonate
and once with water. The organic solution was dried (Na,SO,), filtered and

30  concentrated in vacuo to yield a dark purple foam (1.73 g). Purification by flash
chromatography on silica gel with hexane-ethyl acetate (1:2) as the mobile phase,
followed by concentration _in vacuo, resulted in a white solid (1.23 g), m.p. 227.5-
229°C. MS (ESD,m/z: 563 (M").



Step d) 2- Brono-4-[(2-pyridin-2-yl-benzoyl)am no] benzoyl 10 chl ori de
To a solution of 2-brono-4-[(2-pyridin-2-yl-benzoyl)am no]benzoic acid (1.4

g, 3.52 mmol ) in anhydrous tetrahydrofuran (25 m), under ni trogen,
was added lgdy dﬁa@ di met hyl f or mami de fol | owed by thep@ggi 1;3[18 of
oxal yl chl ori ? 37 m, 4.23 mol). The m xture was stl rre room

tenperature until there vvas no further evolution of gas 15 and then heated
to reflux. The reaction m xture was cool ed to anbi ent tenperature and
concentrated in vacuo to produce a tan olid (1.3 85g) which was used

wi-t hout further purification. Step e)

N-[ 3- Brono-4- (5H, 11Hpyrrol o[ 2,1-c][ 1, 4] 20

benzodi azepi ne- 10- car bonyl ) - phenyl ] - 2- pyri di n- 2-yl - benzam de To a
stirred sol uAhdp\sisfor'lﬁf,lH;,BrHj.Oyydro 5H pyrrol o[ 2,1-c][1, 4] benzodi azepi ne
(0.54 g. a1€d: 98, 8808, 4 dingblgar onet hane (35 m ), under nitrogen, was

addedtrieth 3.52 mmol ). The m xture was cooled to
Oferr]C befo “§| gﬁsﬁg%ﬁsﬁ ﬁsé'fN'%gscrude 2-
met hoxy-4-[ (2- pyri di n-2-yl benzoyl ) - am no] benzoyl chloride (1.4g) in

i chl of onpt R0y BonfeRalTsl R IGHAASGH YSPELIAL el e, AL RN Vs

conpl ete, the reaQtl on '3 %’ﬂ
t enper at ur e. bepzadiazepingsdpcarhanyld-phengh}-apyrifia- Mkbﬁﬂﬁﬂ‘étﬁe into water
and sequentially washed with water, saturated aqueous sodi um bi carbonat e,

twice wth lg%baﬂueousr}@g,%dug‘ FRSle ?E m%én%moﬁﬁéé&ﬁp%ﬂdxﬂ HEAERo-S0di um

bi car bonat e Ic solutioh was dri ed
(Na2SO4) , flkﬁf@}cé‘a“’éﬂag@dhﬁpfeﬁ’ﬁ %ﬂ&@@dtﬁp &}Sﬁﬂ’ fol yield a dark purple

foam (1. WB g). Purification by flash chr omat ography on silica gel with

hexane- et hyl 1 RGIRifné4- @2) §8F]d§ﬁ'% gphbtﬁoﬁs'ﬁﬁﬁ?) belzzoyflgllbci"fegllgﬁﬁrgz -

concentratio I n V<'3.C($:L2
229[err] C. MBHCRYITPIGHE A- CE 4 1bqiprodiagepine-3-carboxylic W98/ 20011
PCT/ US97/ 18918 - 50-

g\ngLySi s f lci)gﬁtn ? gf " 1 H-gy, rd:ﬁﬁ&‘&l?e‘i&nlag-eﬁa&]l in stcp F & 5Hrolyzed BGndBie ddia 4- 11 N,

N- { 3- Br ofd- 4a‘[°9’d(’tgr‘Pg}?|P6‘?‘8‘i9§P‘t‘J§ﬁS¢|‘5‘ 5‘€Sﬁ°f%FﬁWFfol o[ 2, 1c] [ 1, 4] -
benzodi azepi ne- 10- car bonyl ) - phenyl } - 2- pyri di n- 2-yl - benzam de Step f)
The product @f. [QIB%Q) vna Nﬁﬁlz?s?l %@ni%@aﬁn‘?ﬂﬁﬁ@@i@lﬁgotﬂ' ﬁmﬂfrﬁ-

ket one accorghngyrrolt g{[f 4?§e0n|7o%1azepme 3- carboxﬁlc ac:d Ei(imp ©

dimethylhydrazide

20
Step h) The trichloroketone prepared in step F was treated with 1,1 dimethyl
hydrazine according to the protocol outlined in Example 8.

25

Quinoline-8-carboxylic acid [4-(SH,11H-pyrrolo[2,1-¢][1,4]-
30 benzodiazepine-10-carbonyl)-3 chloro-phenyl]-amide

Step a) The compound of Example 24 was prepared in the same manner
described in Example 19 Steps 19a and 19b. In Step 19a, quinoline-8-carboxylic acid



10 10-[ 2- Brono- 4- ( 2- pyri di n- 2-yl - benzoyl am no) - benzoyl | -10, 1

1- di hydro. 5H pyrrol o[ 2, 1-c][ 1, 4] benzodi azepi ne- 3-car boxylic acid
Step Q) The trichl oroketone prepared in step F was hydrol yzed to the
title acid qfording to the protocol outlined in ste amle 1.
10-[2-Bro J@ ?’3 pyri din- 2-yl- benzoyl amn o)- benzoyl | - 18’(’?"% éﬁgydro-
5H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi ne- 3-carboxylic acid 1, 1-

di et hyl hydrazi de 20 Step h) The trichl oroketone prepared in step
F was treated with 1,1 dinethyl hydrazine according to the protocol
outlined in Exanple 8 EXAMPLE 24 25

10- [ 2- Chl or 0- 4- (8 qui nol oi nvl yl am no) - benzoyl ] - 10. 11 -di hydro- 5H
pyrrolo[2.1-c][]|.4] benzodi azel i ne- 3- car boxyl i ¢ aci d- pi perazi ne- N-
met hyl am dewas substm(&d fioo Ribnemdbenznidacid. | The tile campound was obtained as a white

[4-(5H, 11H . [jgglj:ﬂoéo benzodi azepi ne- 10- car bonyl ) -3
chl oro-phenai -am d@é L The conpound of Exanple 24 was

prepared in the same nanner descri bed in Exanple 19 Steps 19a and 19b.
I n Step 19a, Amplysivofor:n€s,H;, CY JOg»\0.33cHA T d WD 98/ 20011

PCT/ US97/£18 - 51 -

was substillt%g fc 6958 H 438 lr:IZ(l)ll (%3aC| d. The title conpound was obtai ned as
a white %96%&’6@65@9&1& H30- 231[err] C Anal ysis for:

C[err]H[err] CINerr]err]+ 0.33 Herr]O 5 Calcd: C, 69.81; H 4.38; N

11. 23 . : rfooxylic
aci d-4-[ 3- (t Fgﬁﬂllgrgo%gg%%f é‘ﬂoﬁﬁ—l- rléﬁof.&c{aﬁb?nyl )Qﬁ'ﬁﬂ B§ "%l&[il i
cl][1, 4] bend "Hélalep'@&r ﬁ‘}/‘ﬂ)‘l"g)c | ehloronmbepyil-amidee 10
10
Step b) The product of step A was converted to the corresponding trichloro-

ketone according to the protocol outlined in step a of Example 1.

10-[2-Chloro-4-(8-quinolincarboxamido)-benzoyl]-10,11-dihydro-5H-
15 pyrrolo
[2,1-c][1,4]1benzodiazepine-3-carboxylic acid

Step ¢) The trichloroketone prepared in step b was hydrolyzed to the title acid
according to the protocol outlined in step b of Example 1.

20
10-[2-Chloro-4-(8-quinolinylamino)-benzoyl]-10,11-dihydro-5H-
pyrrolo
[2,1-c][1,4]benzodiazepine-3-carboxylic acid -piperazine-N-methyl
amide

25
Step d) The acid prepared in step ¢ was converted into its N-methyl piperazine

amide using method B of Example 9.



Step b) The product of step A was converted to the correspondi ng

trichloro- ket one according to the protocol outlined in step a of
Exanpl e 1.

10- ( 2- Chl or gyflesiaggagUi Nol i ncar boxamni do) - benzoyl ] - 10, 11- di hygto-

pyrrol o [2,1-c][1, 4] benzodi azepi ne-3-ca rboxylic aci dldé,ﬂugb%g#zp (@)

The trichHl oroketone prepared in step b was hydrolyzed to the title acid
according to the protocol outlined in step b of Exanple 1. 20

10- [ 2- Chl or 0- 4- (8- qui nol i nyl am no) - benzeyl ] - 10, 11-di hydr o- SH pyrrol o
[2,1-c][1, 4] benzodi azepi ne- 3-car boxyl i c aci d -pi perazi ne- N-net hyl

am de 25 . Step d) The acid prepared in step ¢ was converted into
its N-methyl piperazine am de using nethod B of Exanple 9.

WD 98/ 20011 EXAMPLE 25
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-5H11H—pyrro h h¥)-methyl-amide -SH.11H-pyrrol .
benzodi azgni ne- 10- car bogghia el .

X/dr oxi de (1N) (10.7

[ 2- Phenyl - cycl opent - 1- enecarox i
m, 11.8 nmmol) was added to a refluxing solution of 2-
phenyl - cycl oftem al- encl@aPhengitdyclopentt 1ratehyibegtier aci@]32 g, 10.7 mmol) (L| n

et al., J. lgodxugHyﬂroxgEQﬁ'N) §ge, ml, 1983?] ﬁpw&%ﬁfeat%aa %(ﬂxrm?tsgﬁpgﬁ of ﬁgv ed in

The react I on uxe urs

vacuo and t hgi\(\q@lgg?y&[?@c%ér ?'W"FWLC acid me M\%@'ﬁze& 7 mano4Lin %MH
hydr ochl @i c Cain. cCheftheSarquid®3ds 40a2@8-282)sinr methariol 440 @6). The rewétioh \9551)”

Buapor at i o "rnaedlog@olrs? the 6iacies aorSleA T vitb il WIS patdioned ),
was recryst aP‘FtWE%(‘cFﬂPytl ﬁ?ﬁmiqsa“dlty&gm%ﬁé‘ﬁ@ t'glediq!%"é’“& ]‘Wﬁ’i was @cﬂxFéth(d’l 27 Q)
m p. 145- 146ithelhgl acetate, andAheadrgsiic extmcts c@hbingd dddadriell QMgS0]). Evaporatiedl cd: C,
76.57; H, 6. 48heNsolution_in_ VaRE $aveCa pife- fellowbolif; ShichNwas recrystallized from
15  acetone/hexane to give a white solid (1.27 g) m.p. 145-146°C.

Analysis for: C,H,, 0,

Caled: C, 76.57; H, 6.43; N,

Found: C, 76.47; H, 6.35; N,

20 Step b) 2-phenyl-cyclopent-1-enecarbony! chioride
To solution of 2-phenyl-cyclopent-1-enecarboxylic acid (0.43 g, 2.28 mmol) in
dichloromethane (20 ml) was added via syringe dimethylformamide (1 drop) and then
neat oxalyl chloride (0.4 ml, 4.56 mmol). The reaction was stirred at room temperature
for 2 hours and then the volatiles were removed in vacuo. The residue was redisolved

25  in dichloromethane, concentrated in vacuo and dried under high vacuum for 15 minutes
to give an amber oil which was used directly in the next step without further
purification.

Step ¢) 2-Phenyl-cyclopent-1-enecarboxylic acid [4-(5H,11H-

30 pyrrolo-[2,1-c][1,4]benzodiazepine-10-carbonyl)-3-chloro-phenyl]-
amide
The product from Example 25 step b, 2-phenyl-cyclopent-1-enecarbonyl chloride was
dissolved in dichloromethane (20 ml) and added at room temperature to a solution of
10,11-dihydro-10-(2-chloro-4-aminobenzoyl)-5H-pyrrolo[2,1-c][ 1 74)benzodiazepine



20 Step b) 2- phenyl - cycl opent - 1- enecar bonyl chl ori de To
sol ution of 2-phenyl-cycl opent-1-enecarboxylic acid (0.43 g, 2.28 mml) in
dlchloronethane (20 m ) was added via syringe dinethylformam de (1 drop)

and t hen joxalyl chloride (0.4 m, 4,56 mmol). Thgwt ][slggn was
stirred at room errperature for 2 hours and then the volatiles were
renoved in vacuo. The residue was redisolved 25 in dichloronethane,
concentrated in vacuo and dried under high vacuum for 15 m nutes to
gi ve an anber oil which was used di rethPy in the next step w thout further
purification. Step ¢) 2- Phenyl - cycl opent -1 - enecar boxylic acid

[ 4-(5H, 11H 30
pyrrol o-[2,1-c][1, 4] benzodi azepi ne- 10- car bonyl ) - 3- chl or o- phenyl | -
am de T 7pg.0 828 t minoh d-EinethylamiRipysding (dap) in  dichloromethane (20 ml).

2- pheny! - cy ohaRGHmide ggﬁfﬂﬁbﬁwm:ﬁ&? %'s%nvmed via s hEé@ﬂ'h\éergacBGn was
A

di chl or onet hane 0 eratuye to of
10,1 1-di hycﬁ“B"ed( PSr o ‘gl 59&1 WB‘be‘ﬁ@‘? n@?‘?—ep d’faéfeéi i"‘@] E@‘“m

, 4] benzodi azl!iqm'rbmlate, (IN) hydrochlowd® agigl] ﬁlili)ﬂnfinc The dichloromethane solution was

PCT/ US97/£18 -
(0.77 g. 51 9%ﬁd(MFSO£ and conc%ntrag%mﬁ_?)gmrz It% ive a éyc:llo sohd dPuqﬂc%t}ogmaas}ﬁe (20
m). Trqhéqw%mhmefeleentsso wgnt éwompt SO heruelety | nge.
The reacti orﬂ/w\)aaffordeda\smtersnmﬂ(o"mg)lﬁphmrlﬁrc diluted with dichloronethane
and washed w th sodi um bi car bonate, (IN) hydrochloric acid, and brine.
The di chl or opet hane sol dried (MgSO) and concentrated in
vacuo to gi venalysih °Fc9v1ij (ﬁéﬁa ur i f| cation by flash chr omat ogr aphy

(el uti nglGsol Qaed: G;WBQBpHoﬁmSnrénhaﬁol 50/ 1 and hexane/ et hyl acetate

2/1) afford i [ g) mp. 121-122[err]C Anal ysi s
for: derr], Hi gy\?]iﬁéﬁt'mﬂz}%qﬁgrlr] 10 Calcd: C, 73.29; H 5.16; N, 8.27
Found: C, 73.18; H 5.02; N, 8.11 2- Phenyl - cycl opent - 1- enecar boxyl i ¢
acid [ 3- chl @2-PhényBeyciopdritok-enecarboxylic acid [3-chloro-4-(3-trichloro-

car bonyl ) - Stigkhignpiy- 6l ﬂ[l-?-’p%'rﬁllu)i-z fﬂatrnaﬂgar%ams irfd16.:XaRBON )

phenyl ] - %1 Ste r'oduct’ of step C was converte to the
COrrespo n@h?"rylkﬁP’dF%ketone according to the protocol outlined in
step A of Exanple 1.

Step d) The product of step C was converted to the corresponding trichloroketone
according to the protocol outlined in step A of Example 1.

20 2-Phenyl-cyclopent-1-enecarboxylic acid [3-chloro-4-(3-carboxylic acid-
SH,11H-pyrrolo[2,1-c][1,4]benzodiazepine-10-carbonyl)-phenyll-amide

Step e) The trichloroketone prepared in step D was hydrolyzed to the title acid
according to the protocol outlined in step B of Example 1.

25
2-Phenyl-cyclopent-1-enecarboxylic acid [3-chloro-4-(3-carboxylic acid
(2-dimethylamino- ethyl)-methyl-amide -5H,11H-pyrrolo[2,1 c][1,4]-
benzodiazepine-10-carbonyl)-phenyl]-amide

30 Stepf) The amide was prepared by reaction of the acid prepared in step e, above,
according to the protocol outlined in Example 10



20 2- Phenyl - cycl opent - 1- enecar boxylic acid [3-chloro-4-(3-carhoxylic

aci d- 5H, 11H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi ne-

10- car bonyl ) - phenyl ] - am de Step e) The trichl oroketone prepared in
step D was Ryglsgloyged to the title acid according to

outlined in step B of Exanple 1. 25 2- Phenyl - cycl openkgﬁmg&'g&’g?boxyl I C
acid [3-chloro-4-(3-carboxylic acid (2-di et hyl am no-

et hyl)-nmet hyl -am de -5H, 11Hpyrrolo[2,1 c][1,4]-
benzodi azepi ne- 10- car bonyl ) - phenyl ] -ani gg. 30 Step f) The am de was

prepared by reaction of the acid prepared in step e, above, accordi ng
to the protocol outlined in Exanple 10 WO 98/ 20011
PCT/ US97/ 18918 - 54-
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nor not ensi ve efore) byt t“&ﬁ Pyring thecExperimentt abor at or i es, | nc. ,
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, e and
decreased osmolality relative to AVP-control indicates activity. The results of this test
on representative compounds of this invention are shown in Table 5.

20
Binding to Membranes of Mouse Fibroblast Cell Line (LV-2)
Transfected with the ¢cDNA Expressing the Human V3 Vasopressin
Receptor
Membrane Preparation

25

Flasks of 175 ml capacity, containing attached cells grown to confluence, are
cleared of culture medium by aspiration. The flasks containing the attached cells are
rinsed with 2x5 m! of phosphate buffered saline (PBS) and the liquid aspirated off each
time. Finally, 5 ml of an enzyme free dissociation Hank's based solution (Specialty

30  Media, Inc., Lafayette, NJ) is added and the flasks are left undisturbed for 2 min. The
content of all flasks is poured into a centrifuge tube and the cells pelleted at 300 x g for
15 min. The Hank's based solution is aspirated off and the cells homogenized with a
polytron at setting #6 for 10 sec in 10.0 mM Tris.HCI buffer, pH 7.4 containing 0.25
M sucrose and 1.0 mM EDTA. The homogenate is centrifuged at 1500 x g for 10 min



Menbr ane Preparation 25 Fl asks of 175 ml capacity, containing
attached cells grown to confluence, are cl eared of culture medi um by
aspiration. The flasks containing the attached cells are rinsed with
2x5 m of p buffered saline (PBS) and the liquid i ff each
tinme. Final Weﬁnf of an enzyne free dissociation Hank' sa%d;‘ls{%%%g%fﬁti on
(Specialty 30 Media, Inc., Lafayette, NJ) is added and the flasks are

| eft undi sturbed for 2 mn. The content of all flasks is poured into a
centrifuge tube and the cells pelleted af 300 x g for 15 min. The
Hank' s based solution is aspirated off @nd the cells honbgenized with a
polytron at setting #6 for 10 sec in 10.0 MM Tris.HC buffer, pH 7.4

cont ai ni ng 0. 25 M sucrose and 1.0 nM EDTA. The honbgenate is
centrifuged & retb@ghosomémbraded. Theisupernatant fluid is\éEntBfRig@DRND0,000 x g for 60

PCT/ US97/ 189 : : : z

o remove. ghaut Oypglet e eceptafprotein, Upon complerpy, thepellet i espspended in P8l ) 0
x g for 60 volumgioh Q. MM iTFiefiG Relferelid frlorT PEaR FONElSSrReisamea by i, t he
pell et is relowepemetkod amd the moaptdr membraneohre REspeided th S0.0MM Mris HdTbulterf f er, pH

7.4. The prot.el.n.. i i . he }!ﬂig’b ?,m%; t he
recept or %en%&éﬂ%lggg}rg%s‘%’é&a@g{hmﬁmggwgm%ﬁhésﬁc _uT)'2 er D@gégﬂ ai ni ng
0.1 nM phenyPipBEEBSA) tRye 2.5 Hog TeerPIqr PRAHEY Peril of SUSPSIRiAmk ne ser um

al bumin (BSA) to give 2.5 ng receptor protein per m of suspension.

Recept or Bi ngy, : For binding experinents, the followng is
added in m \%5 [ggrgig%g\ig}%s of a 96 well format of a mcrotiter plate:
100.0 m of 100.0 mM Tris. HO buffer containing 0. 2% heat inactivated

FSA, 10. @0 M MyCl Ferbiddiggekperifients, thefolddwing 68 sidedin mhiddirhe iSwells of a 96
eupeptin, 1 rie) oL Laln. 1. %% - ;8;1 ENe %

trypsin wlthl |a%_8€?&§%§t8é%dt§;b gbrg]gﬂg 8‘{ ff W@n@@ﬁ .gﬁ (r?r)}ukf%f. en?n H]
Argi ni ne8, v&<dpheadnastivated BEAAT0.9omY Mellanindey mixturg, of profeasei ﬁ“F'eacti on
initiated by 1dupeptddiot g Be; AprdHi) 100 nff %; 1,10-phbsmbtRoliRITDICRAER{ 2HRiI0 MY
ti ssue protein).. The (f)l ates are left undisturbed gn the bench top for
120 min to r&ddbitsgi®d me forand Qb mMpR4SF. @-%ilﬂcﬂfr{gfﬂ HArgininel s vasopressim e
pr esencg 16f  15.4. 7 Ol/mnivie) aed.B dM ingaickeaction fitiated b?&QheltThddiﬁHanTESO.U:ﬂxI oﬁo)eSt |
conpounds, ceral itized |n.50% di I m an
Ca0ed T 20, dse SR g%’wt t*‘l%a‘“#.&engﬁ?*e?‘r%bﬁ‘ﬁgfé%ﬁg%‘%Hﬁf*’néf’%%‘“‘%‘b‘fm " Upon
conpl eti on obenshrien fry 120 pain dprreghequgibrium. Nesggmcifie binding isjgssesseddngle | usi ng
a Br ﬁndfe! | Ceb&s#ﬁﬁ%ﬁﬁ.b%b@@ﬁlﬁﬁwdsiguxﬁcﬂ add¥®in 20THEvolume. F@ﬂc&&ﬁ)’iﬂpﬁﬁﬁdﬁ. trapped
on the filter d.he .l i.gand-r b
liquid scint ekl 5 Bl i i Hink SRR Ao B fnd é‘?‘?aam’??ﬁ'%a%"b%"f‘?‘?"ci ency
of 65% f@P to a final incubation volume of 200 ml. Upon completion of binding, the content of

each well is filtered off, using a Brandel® cell Harvester (Gaithersburg, MD). The

radioactivity trapped on the filter disk by the ligand-receptor complex is assessed by

liquid scintillation counting in a Packard LS Counter, with an efficiency of 65% for

tritivm. The data are analyzed for IC50 values by the LUNDON-2 program for

25 competition (LUNDON SOFTWARE, OH).
The results of this test on representative compounds of this invention are shown in
Table 5.




tritium The data are analyzed for I C[err]values by the LUNDON-2 program

for 25 conpetition (LUNDON SOFTWARE, OH). The results of this test
on representative conmpounds of this invention are shown in Tabl e 5.
WD 98/ 2001 _ 7/ 18918
- 56- ‘wo senoont - Table 5 PCTlﬁa%%%ﬁ?ne
Vol unme Data and Bi ndi ng Assay to Menbranes of Mouse Fi br obl ast Cel |
Line ( LV-2) Transfected with the cDNA Expressing the Human V2
Receptor 5 Exanpl e Number - 56.- Urine Vol une
Vasopr essin Bi ndi ng (M /74 hrs)
Human V2 10 Recept or 10 ng/ kg rat p.o.
nM Exanmple 1 13.2 14
Exanpl e 2 TableS5 Exampl e 3
22 : 5 . L 9.2
50 Exarrpllz?et grme Volum'l? Dita an't:ixﬁm&r?g ﬁssaygt.olMembranes of Mouse 60
Exan"pl e 6 Flbl‘OblﬂSt | n LV-2) Transf ith th 1
Exanpl e 7 Human V2 Receptor 19.2 4.3
Exampl e 3 40. 9 8.6 20
Exanpl e 23.7 3.3
Exanpl e 10 Er:g:glge Number Jgripe Volume Yasopressin
Exanpl e 11 20. .3
Exanpl e 12 Receptor ng?f‘ hrs)  Exanpl e Hyman vZ
16.8 2519 Exanpre 14 10 me/k th.o BX l e 15
19. 3 10. 7 Exanpl e 16 b P
24. 3 le, 17 9.4 Exanpl e 18
7.8 E@‘QP’FEI 7.6 30 =\ol¥fe of urine produd&d in a 4 hour
time periodBxgmpla@ oral administration 1.5 of 10 ng/ kg dose to rats.
Example 3 22 15
15 Example4 9.2 60
Example 5 9.1 60
Example 6 5.6
Example 7 - 19.2 4.3
Example 8 40.9 8.6
20 Example 9 23.7 3.3
Example 10 22.2 5.5
Example 11 20.5 9.3
Example 12 214
Example 13 16.8
25 Example 14 11.3
Example 15 19.3 10.7
Example 16 24.3
Example 17 9.4
Example 18 7.8 7.6
30

*Volume of urine produced in a 4 hour time period by the oral administration
of 10 mg/kg dose to rats.



- 57 - A conpound of the fornul a: [err] wherein;
Ris selected from-0OH -NRerr]Rerre], -NHOR err], -NH(CH err])n- COOH,

[err] RlerrJand R err] are, independently,R[lydrog_en or4 o
C-Cerr] stgal or branched chain alkyl; er SorEigct ©
fromthe grc}'ﬁgbg{h?u [err] _ Xis CHerr], NR[«%%;WJ 7?} g;
pis 1 to4; nis 1 to4,; gi s 2to4;

-57-

hat is Claim

1. A compound of the formula:
o R
Z N
g
R; He
5  wherein;

R is selected from -OH, -NR,R,, -NHOR,, -NH-(CH,)-COOH,

—N N—R; —N N — N
NEAR ‘R 3 /"
H
/ H /R1 ——N’
—_— N - or \N/\ .
\_ 3 \Ra s k/ ’

10 R,and R, are, independently, hydrogen or lower alkyl;
R, is selected from the group of:

R4 =
Ha)~N] H )p-l:/) c 4
_c z)q—l\LR2 ’ ACHz Sy ( ﬁz)p—kﬁ ] ’

e S i

X is CH, NR,, O, S;
15 pislto4;
qis 2t04;
R, and R, are, independently, selected from hydrogen, lower alkyl,

halogen, amino, cyano, trifluoromethyl, hydroxy, or lower
alkoxy;

REPLACED SHEETS SG
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Rlerr] and Rlerr] are, independently, selected from hydrogen, or
Cerr]-Cerr] straight or branched chain al kyl, hal ogen, am no, cyano,
trifluoromethyl, hydroxy, or Clerer]-(ferr] straight or branched chain

al koxy; WO 98/20011, Rlerr] is a noiety of the fornmupa;
-CAr Ar is a noiety selected from i’éTfﬁ§97/18918
R7 [‘err] Rlerr] and R err] are independently selected fromthe
group of hydrogen, hal ogen, cyano, Cerr]-Cerr] straight or branched
chain alkyl, (err]-Clerr] straight or _RBganched chain al koxy, hydroxy, or
trifluoronethy); Rlerr] is a noiety of the fornula: [err]
Rlerr] is selected fromerr]-Cerr] cycloal kyl, cycl opent enyl ,
cycl ohexenyl, or the noiety [err] A’ is a ri ety sel ected from
R is a moiety of the formula:
ﬁ
-C-Ar

Ar is 2 moiety selected from

R, and R, are independently selected from the group of hydrogen, halogen
cyano, lower alkyl, lower alkoxy, hydroxy, or trifluoromethyl;
R, is a moiety of the formula:

10
R
e A A
r N R
- - 10 - \n/\Ar
Y » Y ’ or ?
o] o) ) .
R,y is selected from C,-C, cycloalkyl, cyclopentenyl, cyclohexenyl, or the
moiety
Ar"j
15
This Sheet Has Been Replac
Wi~

. T
R“ Ri

)
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Rlerr] and R err] are sel ected independently from hydrogen, F, C, Br,
cyano, (err]-Cerr] straight or branched chain alkyl, Cerr]-Cerr]

strai ght OVW@Bﬁdﬁf‘d chai n al koxy, trifluoronethyl, phenoxgeragsosidesd it uted
phenoxy having the structure, [err] wherein Rlerr] is selected from
hydr ogen; hal ogen, ([err]-Cerr] straight or branched chain al kyl, or
Cerr]-Cerr] straight or branched chai n al koxy, hydroxy or

trifluoronethyl; Ar" is selectgf from a) phenyl;

b) a five nmenbered aromatic (unsaturated) heterocyclic ring having

one or two heteroatons selected fromN, O S c) a five
menbered aromatic (unsaturated) heterocyclic ring having t hree
or four nitrogen atons; or d) a six nmenbered aromatic

( PPsat ur at Sd) het RJ, @8R/, iafe s/fg'le"'&&d fi‘lﬂtsi;ﬁent}[y from lhfdrogent,)P{Gl{ Bf,‘égarﬁf, }[oﬁdéﬁ eF
ni trogen at ons; r' o ma option ubstitu Wi hal ogen,
strai ght or branched Cﬂ@?ﬂog{fzr@lﬁ& pqg&yfu%gt?tptg%(gﬁqno&,%Fgﬁwgﬁ%ﬁetl&ﬂ,ai n

al koxy, or trifluoromethyl; or a pharmaceutically acceptable salt or

prodrug fermthergptisselected from=2- A compound of Claim1l having the
forml a: [err] wherein Ris selected from-OH -NRerr]Rerr],
-NI—I-(CU[err])[err]-CCIﬂllPhenyE

b) a five membered aromatic (unsaturated) heterocyclic ring having
one or two heteroatoms selected from N, O, S;
c) a five membered aromatic (unsaturated) heterocyclic ring having
10 three or four nitrogen atoms; or
d) a six membered aromatic (unsaturated) heterocyclic ring having
one, two or three nitrogen atoms;
and Ar’’ may be optionally substituted with halogen, lower alkyl, hydroxy,
lower alkoxy, or trifluoromethyl;
15  ora pharmaceutically acceptable salt, ester or prodrug form thereof.

2, A compound of Claim 1 having the formula:
0 R
\
= N
, |

€en Replaced
20

o/ This Sheet Has B
) T
:};:r::cctcd from -OH, -NR|R,, -NH-(CH,)-COOH,
—-NDN-—R1 , —ND—N::; ’ ——ND—NDX ,
-], e, o _N{:‘O ;

R R



- 60 - [err] Rlerr] and Rlerr] are, independently, hydrogen
or (Jerr]-Cerr] straight or branched chain al kyl; Rerr]is [err]
Xis CHerr], NRerre], OS; nis 1 tod;pis 1 to4 g is 2to4;

Rlerr] and 1ff € i ndependently selected fromthe groyp-isehgdisogen.
Cerr]-Cerr s}tiéoé?ght or branched chain al kyl, hal ogen, am nos, Kyda(r)oxy,

cyano, trifluornmethyl, or (Jerr]-(ferr] straight or branched chai n al koxy;
Rlerr] is a noiety of the formula: [err] Ar is a noiety selected
from [err] Rlerr] and Rierr] agg independently selected from
hydr ogen, hal ogen or (err]-Cerr] straight or branched chai n al koxy;
Rlerr] is a nmoiety of the formula:

R, and R, are, independently, hydrogen or lower alkyl;
R,is
IR1
e (CHa)a— N\ ;
Rz
X is CH,, NR,, O, S;
S5 nis1to4;
qis 2to4;
R, and R, are independently selected from the group of hydrogen, lower alkyl,
halogen, amino, hydroxy, cyano, trifluormethyl, or lower alkoxy;
R4 is a moiety of the formula:

)
I
-C-Ar
10

Ar is a moiety selected from

Ry Ry
Bn o <O
Rg Rs

R, and R, are independently selected from hydrogen or halogen; lower alkoxy;
R, is a moiety of the formula:

15

R,, is a moiety of the formula

20
Ar’ is a moiety selected from This Sheet Has Been Replaced

AR

0 A



-61 - [err] Rlerr] is a noiety of the formula [err]

Ar' is a noiety selected from [err] Rlerr] and R err] are sel ected

i ndependently from hydrogen, F[err] O, Br, cyano, (CJerr]-Cferr] straight
or branche | kyl, Cerr]-Cerr] stra| ght or branch | koxy,
trifluorone dvﬁgﬁﬁ phenoxy or substituted phenoxy having thgég)tﬂrg?éftaty}?e [err]
wherein R err] is selected from hydrogen, hal ogen, cyano, (Jerr]-(err]
straight or branched chain alkyl, Cerr]-Clerr] straight or branched chain

al koxy, hydroxy, or trifluoromethyl; _e. Ar" is selected from phenyl,
2-pyridyl or a five nenbered aromatic (unsaturated) heterocyclic
ring having one or two heteroatons sel ected fromN O S; or a
pharmaceutically acceptable salt or prodrug formthereof. 3. A

conmpound of C aim 1 having thArfornula:

Ryq Ry

R,, and R,, are selected independently from hydrogen, F, Cl, Br, cyano, lower
alkyl, lower alkoxy, trifluoromethyl, phenoxy or substituted phenoxy having
the structure:

\ ./ °~
5 Ri4
wherein R, is selected from hydrogen, halogen, cyano, lower alkyl, lower alkoxy,
hydroxy, or trifluoromethyl;

Ar"”’ is selected from phenyl 2-pyridyl or a five membered aromatic
10 (unsaturated) heterocyclic ring having one or two heteroatoms selected
fromN, O, S;
or a pharmaceutically acceptable salt, ester or prodrug form thereof.

3. A compound of Claim 1 having the formula:
15
R
8]
: ~N =
N
/
Rs
wherein
R is selected from OH, NR R, or
—N N— R1
_/ .
20 R, and R, are independently hydrogen or lower alkyl;
R,is

eet Has Been Replaced
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62 -

I s hydrogen or

is

branched ch

[err]

[err]

Ar

10

15

20

a 1oi ety Wb ddfdof

i S
iety selected from [err]

-62-
/R1
7 (CHZ)Q—'N\ :
Ra
qis 2t04;
R, is a moiety of the formula:
I
-C-Ar
Ar is a moiety selected from
Bz R7
_]:>__ =|=
— R R
. \ I.N/ ° ¥ \ | / °
Ra Rs

R, and R, are independently selected from hydrogen or halogen;

R,is
Arr
| 0k
or N Rio
- ant
o 0o

R,, is a moiety of the formula;

(]
g

Ar” is selected from phenyl or a five membered aromatic (unsaturated)

<—2D

.
L]

heterocyclic  ring having one or two heteroatoms selected from N, O, S;

or a pharmaceutically acceptable salt, ester or prodrug form thereof.

[err] Ris selected fromOH NRR3 or [err] Rl err]
Cerr]-Cerr] straight or branched chain al kyl;
wherein R err] is hydrogen or Cerr]-Clerr] straight or

Wld;bsgl“ﬁxl ; g is 2to4, Rerr].

R err]

nmul a:

This Sheet Has Been Replaced

4.

A compound of Claim 1 which is 10-[2-Chloro-4-(5-fluoro-2-methyl-

benzoylamino)-benzoyl]-10,11-dihydro-SH-pyrrolo[2,1-c][1,4]benzodiazepine-3-
carboxylic acid or a pharmaceutically acceptable salt, ester or prodrug form thereof.

N0 i



Rlerr] and Rl err] are independently selected from hydrogen or hal ogen;
Rerr] is [err] Rlerr] is a noiety of the formula;
[err] Ar" is selected fromphenyl or a five nmenbered aronatic
(unsatur at egbgﬁg%?%ocycl iC ring having one or two hegrRM RN
selected from or a pharmaceutically acceptable salt or prodrug
formthereof. : A conmpound of Claim1l which is

10-[ 2- Chl or o- 4- ( 5- quoro 2- met hyl -

benzoyl am no) - benzoyl ] - 10, 11- di hydr o- 5Id3pyrrol o(2,1-c][1

, 4] benzodi azepi ne- 3-carboxylic acid or a pharmaceutically acceptable salt
or prodrug formthereof. 5. A conmpound of Claiml which is

10-[ 2- Chl or 0- 4- (5-fl uoro- 2- et hyl -

benzoyl am no) - benzoyl] 10, 11- di hydr o- 5H—Eyrrol o[ 2,1-c][1,4] benzodi azepi ne- 3
- carboxyl i ¢ acid,3 pot AseoninenadefClgim b which is 10-[2-Ghloro-4-(a-fluorasdrmethybf O ai m 1

which is N {&ng}lmﬁlﬁoﬂbcﬁ@o}ﬂNO 11l\hmyhrelsﬂtwrmlo[2 1-c][1,4]benzodiazepine-3-

hydr azi nocarb 11H- r 1-c][1, 4] benzodi azepi ne- 10- car bonyl ] - ph
enyl)-5- fl ucﬁgxﬁcn%cﬁ'i??ta ﬁﬂ@é?or a pharmaceuti cal I y accept abI e salt or

prodrug form t her eof . A compound of Ca ch
2-[[ 10-[ 2- Chl or 0-%4- [ ( @mw&e,d of Claim 1 Wthh is N-{3 Chloro~4-[3 (N N'-dlmethyl-

met hyl benzoyhydedzinaedroeiynest,  t11-pyrtdlod, hyldr, QbéidomidpﬁicQ[O&aﬂboﬁ}lﬂJphcnyl}-
) benzodh 32 s i SERASEN o ndrasd LR g LOLHT e o 2

phar maccuti calTy acce
compound of fermiherepfanhi ch is 2-[[10- [2 Chl or o- 4-[ (5- quoro 2-

met hyl berqeoyl ) am no] benzoyl ] - 10, 11- di hydro-5Hpyrrolo[ 2, 1-c] [1
, 4] benzodi azepi n-13- A compound of Claim 1 which is 2—[[10—[2-Chloro-4-[(5-ﬂuoro—2-

methylbenzoyl)amino]bnezol]-10,11-dihdro-5H-pyrrolo(2,1-c][1,4]benzodiazepin-3-
yl]Jcarbonyl]-1,1,1-trimethylhydrazinium iodide or a pharmaceutically acceptable salt,
ester or prodrug form thereof.

A

15
8. A compound of Claim 1 which is 2-[[10-[2-Chloro-4-[(5-fluoro-2-

methylbenzoyl)amino]benzoyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-
3-yljhydroxymethylene}-1,1,1-trimethylhydrazinium inner salt or a pharmaceutically
acceptable salt, ester or prodrug form thereof.

20
9. A compound of Claim 1 which is N-[5-[3-trichloromethylcarbnyl]-[SH-

pyrrolo-{2,1-c]-{1,4]-benzdiazapin-10(1 1H)-yl]carbonyl]-2-chlorophenyl]-2-phenyl-
benzamide or a pharmaceutically acceptable salt, ester or prodrug form thereof.

25 10. A compound of Claim 1 which is 10-{4-[(Bipheny-2-carbonyl)-amino}-
2-chloro-benzoyl)-10,11-dihydro-SH-benzo[e]pyrrolof1,2-a][1,4] diazepine-3-
carboxylic acid or a pharmaceutically acceptable salt, ester or prodrug form thereof,

11. A compound of Claim 1 which is 10-(4-[(Biphenyl-2-carbonyl)-amino}-
30  2-chloro-benzoyl)-10,11-dihydro-SH-benzo[e]pyrrolo[1,2-a[ 1,4]diazepine-3-
carboxylic acid-piperazine-N-methyl amide or a pharmaceutically acceptable salt, ester
or prodrug form thereof.

12. A compound of Claim 1 which is 10-{4-[(Biphenyl-2-carbonyl)-amino}-
35 2-chloro-benzoyl}-10,11-dihydro-SH-pyrrolo[2,1-c]{1,4]benzodiazepine-3-carboxylic
acid (2-dimethylamino- ethyl)-methyl-amide or a pharmaceutically acceptable salt, ester
or prodrug form thereof.
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-64 - yl]hydroxynethyl ene]-1,1, 1-trinmet hyl hydrazi niuminner salt or a

phar maceutically acceptable salt or prodrug formthereof. 9. A
conmpound of Caiml which is N-[5-[3-trichloromethylcarbnyl]-[5H
pyrrolo-[2, wo6dzobik: 4] - benzdi azapi n- .

10('11H) -yl ] car bonyl ] -2-chl or ophenyl ] - 2- phenyl - benzam de OP('“I‘IUSW18918

phar maceutical ly acceptable salt or prodrug formthereof. 10. A

conmpound of Claim1 which is 10-(4-[(Bi pheny-2-carbonyl)-am noj - 2-

chl oro- benzoyl )- 10, 11 -di hydro-5H benzg&e] pyrrolo[1,2-a][1,4]

diazepi ne- 3-carboxylic acid or a pharmaceutically acceptable salt or
prodrug formthereof. 11. A conmpound of Claiml1l which is

10- (4-[ (Bi phenyl - 2- car bonyl ) - am no] - 2-

chl oro-benzoyl )-10, 11-di hydro- 5Hbenzo[ e] pyrrol o[ 1, 2-a[ 1, 4] di azepi ne-3-carb
oxylic acid- pi peﬂém nd-cmpeundf Claind evhich xaBmhamyiﬂﬂecenrboxadiclayidm;cept abl e

ig' 240{ ( Er Oﬂ%hllglrJ 423{3IM- ﬁéﬁﬁﬁyl plpendlne- -caﬂb%nyl) 58 glg%ﬂgﬂ 4?' m1 whichis
| nyl =.2- car
1- di hydr o- EH— 3'3};7??’8?3 Oi)ﬁ?]’}ﬂfglﬁlﬂ d‘fﬂl‘%ﬁﬁlp @"@c"dl&¥ Reqepabls sqly eqter.

di met hyl afi norp@dt\lglfgbmnétmi -am de or a pharmaceutically acceptable salt or
prodrug formthereof. 13. A conmpound of Claiml which is

Bi phenyl - 2- car boxyl i CA@6ngdwid@h ORiR-14vhich is Bi J};henyl-z-carbox hc acid(

[ 3-(4-piperi r n 0’2] benzodi
azepi ne- 10- qa{g)tg {ﬁ,&?ﬁ)ﬁ%{gf %z‘ §n% Sﬁ&ylzkg #E;%q[i(g @HJA& abl e salt
or prodrug f @iagepingelQ ﬁﬁbony enyl}- mdeorwm@m@qulmcmlmmmamh i s

Bi phenyl 1@- c prddeugyfoirs tiikedosl 3- chl or o- 4- [ 3-

(4-di net hyl am no- pi peri di ne- 1-car bonyl )-5H, 11H pyrrol o[ 2, 1-c]

[ 1, 4] benzo- di azeplgle grug ‘Rgr&rtbL Q\f%éh}xsﬁﬁ;'hgl%l-% ar%o)?ﬂ gﬁg@gﬁl cally

accept abl e s? # orm %f Caim
1 which is B r; éﬁwehﬂ‘EH’F@SWWF%“‘&Q@HPM‘MH#H—WI{OMZ 1-c][1,4]benzo-
(4- et hyl - @menmwmmnmyname)orwhm@mw@la eﬁsablésal, kster or

, 4) benzo-lgll a ﬁ’a*‘%‘* bonyl ] - phenyl ] -am de or armaceutically
accept abl e sg opro ?%g formt hereof A conmpound of Claim

1 which is 10-{4- I-2 c mn chloro benzoyl}-lO 1
1- di hydr o- 5H pyrr 5)‘% ]’°”[“f f é‘g ﬁé@@hw Hosaphonyl)-aernel-( 2-

di met hyl ami na-ﬁbbrgfbémaylﬂd@,ldfdzfa!dphﬁhimelutz kej[1,4]bereodiptapinec3-carbdxylié pr odr ug
form ther eof acid (2-dimethylamino-ethyl)-amide or a pharmaceutically acceptable salt, ester or

20  prodrug form thereof.

17. A compound of Claim 1 which is Biphenyl-2-carboxylic acid{3-chloro-
4-[3-(4-morpholino-piperidine-1-carbonyl)-5H,11H-pyrrolo[2,1-¢][1,4]benzo-
diazepine-10-carbonyl]-phenyl}-amide or a pharmaceutically acceptable salt, ester or

25  prodrug form thereof.

18. A compound of Claim 1 which is 10-(4-[(Biphenyl-2-carbonyl)-amino]-
2-methoxy-benzoyl)-10, 11-dihydro-5SH-benzo[e]pyrrolo[1,2-a[1,4]diazepine-3-
carboxylic acid piperazine-N-methyl amide or a pharmaceutically acceptable salt, ester

30 orprodrug form thereof.

19. A compound of Claim 1 which is 10-(4-[(Biphenyl-2-carbonyl)-amino]-
2-methoxy-benzoyl)-10,11-dihydro-SH-benzo[e] pyrrolo[1,2-a[1,4]diazepine-3-
carboxylic acid-1,1-dimethyl hydrazide or a pharmaceutically acceptable salt, ester or

35 prodrug form thereof.
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65 - 17. A compound of Claim 1 which is Bi phenyl-2-carboxylic
aci d(3-chl oro-4-[ 3-
(4-nor phol i no- pi peri di ne- 1- car bonyl ) - 5H, 11H pyrrol o[ 2, 1-c] [ 1, 4] benzo- di azep
i ne-10- car henyl }-am de or a pharnaceutically accel;&\,ﬂgg t or
pr edrug for%é]r)elgf 18. A conpound of Caimi1l | gﬁm?gd
10- (4-[ (Bi phenyl - 2- car bonyl ) - am no] - 2- net hoxy- benzoyl ) - 10,
11-di hydro- 5H benzo[ e] pyrrol o[ 1, 2-a[ 1, 4] di azepi ne- 3- car boxyl i c acid
pi perazi ne-N-nmet hyl am de or a phar macgfgt ically acceptable salt or prodrug
form t hereof. 19. A conpound-of Caim1l which is
10- ( 4- [ ( Bi phenyl - 2- car bonyl ) - ani nol - 2-
met hoxy- benzoyl ) - 10, 11- di hydr o- 5H benzo[ el pyrrol o[ 1
,2-a[ 1, 4] di azepi r2d. 3- odacdmpoyhd of Glaintll whithds Yoe{4l¥Biphsiyl-2xaxbenyl)-araino}-

phar maceut | CobL rPns V\ﬂ&pﬁb ?}I ?% ﬁ[ég J]grz!]i)éngﬁﬁ pm;u-s-carboxi'thO A

conpound of C car ammi no
chl or o- benzo%ﬂ“? e.gi)((jyli ami 0‘1%6‘[ ]esteror g form

[ 1, 4] benzodi thewpf.ne- 3- car boxyl i c aci d (gl ycyI ) am de or a pharmaceutically
acceptablg salt or prodrug formthereof, 21. A corrpound of Claim

%eﬁ’gbﬂ‘a'ﬁnio [ 2- zﬁ;' FAQoxﬂ &ﬁabht&ﬂﬁqm&mk 10- [2-C}[110ro-4-(2- iophen d| azepi ne- 3
-carboxylic %ﬁi‘ ﬁtfcﬁ;ﬂﬁ’g%&&ﬁgy I‘%h “3‘544'8%’ "f 9‘“%1 ept abl e
salt or pr odcadgpx[ybc amd-héﬂienéthylhydrandc oraﬁhamadkuwﬂpmmptakﬂé sdll, estemot Whi ch i s

10-[ 2- Chl oropxgd,(ugfwghg,l pf,2-yl - benzoyl am no) - benzoyl ] -
10, 11-di hydro- 5H pyrr ol 0[2 1-c] [1, 4] benzodi azepi ne 3-carboxylic

aci d- pi p€f azi ne th am d h cce sal t or

prodrug formt herl\ke%:cs A/compoungﬂgélalm Rwi' goun@ @ﬁ 4'&" fﬁWna'?' 3

10- [ 2- Chl or obepzeylarpipptbenzoyli,10,11-dihydro-5H-pyrrolo[2,1-¢][1 4]benzod1azepme-3—

benzoyl am nO&a&ﬁc@E@éﬁd-p@éﬁiﬁﬂe Nirhatkln embdeopy phizdhadediichH ¢ dcceptable salt, ester _

[ 1, 4] benzodi 8z S q,xyl ic acid (2-dinethylam no- ethyl )- nmet hyl - am de

or a phar maceult| cggfy acerg%t abl e salt or prodr ug for m t her eof .

66 - 15 24. A conpound of O aim1l whi

| 0- [ 2- Chl or 0- 4- ( 22:1)yr i 4 Fopnpaupd of Claim 1 whlch is 10-[2 Chloro-4 -(4-pyridin-2-yl-
benzoylamino)-benzoyl}-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-

carboxylic acid (2-dimethylamino- ethyl)-methyl-amide or a pharmaceutically acceptable
salt, ester or prodrug form thereof.

20
24. A compound of Claim 1 which is 10-[2-Chloro-4-(2-pyridin-2-yl-

benzoylamino)-benzoyl}-10,11-dihydro-SH-pyrrolo[2,1-c][1,4}benzodiazepine-3-
carboxylicacid-piperazine-N-methyl amide or a pharmaceutically acceptable salt, ester or
prodrug form thereof.

25
25. A compound of Claim 1 which is 10-[2-Bromo-4-(2-pyridin-2-yl-

benzoylamino)-benzoyl}-10,11-dihydro-5SH-pyrrolo{2,1-c][1,4}benzodiazepine-3-
carboxylic acid -1,1-dimethylhydrazide or a pharmaceutically acceptable salt, ester or
prodrug form thereof.

30

26. A compound of Claim 1 which is 10-[2-Chloro-4-(8-

quinoloinylylamino)-benzoy!}-10,11-dihydro-SH-pyrrolof2,1-c][1,4]benzodiazepine-3-
carboxylic acid -piperazine-N-methyl amide or a pharmaceutically acceptable salt, ester
or prodrug form thereof.

35
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benzoyl am no) - benzoyl ] - 10, 11- di hydr o- 5H pyrrol o[ 2, 1-c] [ 1, 4) benzodi azepi ne- 3
- carboxylicaci d-pi perazi ne-N-net hyl am de or a pharnaceutically acceptable

salt or prodrug formt hereof 25. A conpound of Claim1 which is
10-[2-Brorm ridin-2-y
benzoyl am nd) %é?fﬁ%yl ]-10, 11 d| hydro-5H pyrrol o[ 2,1-c][1 PCT/US97/18918

,4]benzodiazep|ne 3-carboxylic acid -1, 1- dlnethylhydra2|de or a
pharmaceutically acceptable salt or prodrug form t her eof . 26. A
compound of Claim1 which is 10-[2-Chl (8- qui nol oi nyl yl am no) -
benzoyl ] - 10, 11-di hydro- 5H-pyrrol of 2, 1- 3?[1 4) benzodi azepi ne- 3-car boxylic
aci d pi perazi ne-N-nethyl am de or a pharnmaceutically acceptable salt or
prodrug formthereof. 27. A conpound of Claim1 which is

2- Phenyl - cycl opers7: 1- ah@edpobmdt Gl&mArwhich - 2cﬂ»ﬂeﬁvy1¢yaoﬁe’m-mhévmoky1& acid

2- di et hyl H-

((:] [ 1I Zf be%zg@‘izg’ hﬁw){%cgg&%ﬂ: %&éjﬁm‘:ﬁ‘ aijmriln(%- alwléﬁl%gh pﬁ %}éi}tq{cal |y
accept abl e snmoqbf ﬂb&%@@@?ﬁﬂ@ﬂ&%ﬁmy -phenyl]- amorapmﬁmﬂb of daim
1 which is Ifdcéplabld Sitpdsepyt pradragfdntidrgofani noj - 2-

chl oro-benzoyl )-10, 11-di bydr o- 5H-benzo[ e] pyrrol o[ 1, 2-a] [1

, 4] benzodi azepi neg3- cay r&ﬁf%{l f"ﬁhﬂx ﬂw%gﬁis%@[h}ﬁ?ﬂé ?H?&bgﬁylfianunolz °.

phar maceut i cal | y accept ab

phar maceut i cafhlemrhsazat)-th! h@lémp-ﬂ*owrquéaﬂrcﬁd Alpeazodiazepine-3-cahowyic

char act er i zegid(glyexp-aside eagpharrmedsiodllytacaeptable silg eér, or phdrygfamiaceut i cal
conposi tion g ﬁﬁwl sing an effective anount of a conpound of Caim1l, or a
a

phar maceutic acceptable salt or prodrug formthereof, and a suitable
pharmaceng i cal caori erA phdrmaceutlcalaﬁmposﬂ_&ﬂlsﬂhﬁfoﬂﬁ&ﬂué a@@ke BQAWRAEhal on of

Claim 29 V\/ne e excess renal
Feabsor pt | ortBPORAE Y EEES End BaBe BT w08 R B SR RIS oo,
hyponat r emi sFompoisias a» #fqﬁagmmmfwrrmpw qf&m@m @ranh@mﬁccmléxpasm liver
cirrhosis, tdeepRblikal GtePbr froGRPIRRthedédf, 208 kisnitdblephirn@céidicaRagienecr et i on,
brain edema cerebral ischem a, or cerebral henorrhage-stroke.

67 - s 3l.3p, ng &9&&%&%&%%%% ispw}gréh EHeJm{erre i pe

preparation of a nedica or treatl ng ?se I .n haracteri zed
by excess r e‘ﬁQPmF"ep%@HP’fﬁefic?M °6?°S%§'E"8F°ab5°fpt’°"° woteris C‘EEESUEYE aeptfiaiget o  ai m

31 wherein tx’mphnbﬁsqaslmmesh;qmng;esma,\mrdmajmasdspnshucadmc\spﬂmnm irenadyndr one,
hyponat rem HEAS asm |iver
cirrhosis, e&g&%?&&c‘{mﬁpﬁé Qn&%g?fé&ﬁﬁl %@lfggt?@pﬁor rmngr?egecr etion,

br ai n ecrcuon bram edema, ¢ I'dl ischemia, or cerebml hemorrhage-stroke.
20

A

31. A method for treating disease in a mammal characterized by excess renal
reabsorption of water, the method comprising administering to a mammal in need
thereof an effective amount of a compound of Claim 1, or a pharmaceutically acceptable
salt, ester or prodrug form thercof, and a suitable pharmaceutical carrier.

32.  The method of Claim 31 wherein the disease in a mammal characterized
by excess renal reabsorption of water is congestive heart failure, nephrotic syndrome,
hyponatremia, coronary vasospasm, cardiac ischemia, renal vasospasm, liver cirrhosis,
the Syndrome of Inappropriate Anti-Diuretic Hormone Secretion, brain edema, cerebral

30 ischemia, or cerebral hemorrhage-stroke.

33. A process for preparing a compound of formula I as defined in
claim Iwhich comprises one of the following:

35 a) reacting a compound of formula:
his Sheet Has Been Replaced
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edema, cerebral ischema, or cerebral henorrhage-stroke. 33. A
process for preparing a conpound of formula | as defined in Caim1 which

conprises one of the follow ng: a) reacting a conpound of fornula:
[err] V\he,&gg ®@if]. Rlerr] and R6 are as defined in claippysiiigsigchl orine
and hal is al'ogen with an anine of formula

HNZ1Z[ err] V\/nereln -NZ[err]Z[err], may be -NR err]R err], NHOR[err],

-NH- (CHerr])[err]-COOH, [err] wherein n, X, Rerr], Rerr] and
Rlerr] are as defined claiml1, to gi Veg A correspondl ng corrpound of formula
| -wherein Ris as defined above _ -68- or

b) treating a conpound of fornmula:

Chals O w

N\ N\

(A) or
5 where Ry, R5 and Rg are as definedin claiml, and hal is a halogen, eg
chlorine
with a amine of formula
HNZ1Z2

10 wherein -NZIZZ, may be -NR{Rj, NHORI, -NH-(CH,),-COOH,

/| Ry —_—
—”/\___>'” ol e TN N/\ ;
\___‘ ? ‘RZ > k/ 4

O~ OO

X

wherein n, X, R1, Ry and Ry are as defined claim1,

to give a corresponding compound of formula I wherein R is as defined

above;
15
or

b) treating a compound of formula:

This Sheet H
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[err]

W th aqueous base to give a correspondi ng conpound of fornula I

is OH

0

w th the a%%p

or c) acylating a conpound of formula:
wherein R Rerr] and Rerr] are as d rhRe &bl M 1,
2 Plonlthat Ris not OH Rerr] is
REPLACENMENT SHEET -69- mhereln R7 and R8
are as defined claiml1l, with an aC|d of formula
-68 -
0 Chalg
\
Z N
RA—K:- I
e,
> R @)

R

where R4, R5 and R6 are as defined claim1l, and hal is a hal ogen

where Ry, Rg and Rg are as defined claim], and hal is a halogen, eg chlorine,

with aqueous base to give a corresponding compound of formula I wherein R
5 is OH;

or

c) acylating a compound of formula:

10
10) R
F NS
L | =
)
5
OF R
wherein R, R4 and R4 are as defined claim1, with the exception that R is not
OH;
15 Rjg4is

SN

Rrg -Rs o Ryt —Rg

e 'H/
NHp NHa
wherein R7 and Rg are as defined claim1, with an acid of formula

wherein R

cet Has Been Replaced

LU T



[err] or a reactive derivative thereof and to give a correspondi ng
conpound of fornmula | wherein RO is as defined claiml.

WO 98/20011 o PCT/US97/18918
-69-

HO

Ar HO
g

Rio HO
g \((\Ar
O 0

or a reactive derivative thereof, eg acid halide or anhydride,
and to give a corresponding compound of formula I wherein Rg is as defined
claiml.

e (A



