; 1"#e3e3%$$%) B. +6361 3T35V WD 00143398 TRI CYCLI C BENZODI AZEPI NES AS
VASOPRESSI N RECEPTOR ANTAGONI STS 5 Field of the Invention This patent

application clainms priority from WW“W%M atent applicati ¢ S5t 2003
Nunber 601 116, 358 fl ed on January ich is hereby incorporated by
reference herein. 10 This invention regmab®s to novel tricyclic vasopressin
receptor antagonists. Mre particularly, the conpounds of the present

i nvention i nWXe0UpI8t he bi nding of the peptide hornone vaPapssnd2dto its
receptors and are therefore useful for treating conditions involving

I ncreased vascul ar resistance and cardi ac 15 insufficiency. Background of
the Invention *166166* Vasopressin is a nonapeptide hornmone that is
secreted primaril YRi¢POLIEBENLODRTERINGS A@ WAB@PRESSNR@CEBT@FEW mone
effects its actions through menmbrane-bound V-1 V-2 receptor subtypes.
The functions of vasopressin incl uddTAGNETS on of uterine, bladder, and
snooth nuscle; stimulation of glycogen breakdown in the liver; release of
corticotropin fromthe anterior pituitary; induction of platelet

aggr egat i oh; Hield ofdhe lwentioar vous syst em 25 nodul ati on of behaviors and
stress responses. The V-1 receptor nediates the contraction of snooth

nmuscl e, and hepatic gl ycogenol ytic and central nervous system effects of
vasopr essi n. The \Fiis patertappligation elaimmnﬂoyityffmumﬂroaisloyali patertapplicdtiny) effects

cyel ase. 30 cPeta i Rte 8 AR BRSpfhat FortoeB AN RMMELY TIE 1 (e

pat hogeneS| s incorporajeds by referamceriteréini | ure (P. A Van Zwieten, Prngr.

Pharmacoi ',, Cin. Pharmacol. 1990, 7, 49). As progress toward the treatment
of congesgpve 1 ~ a ~u~ ~00-~

This invention relates to novel tricyclic vasopressin receptor antagonists.
More particularly, the compounds of the present invention interrupt the binding of
the peptide hormone vasopressin to its receptors and are therefore useful for
treating conditions involving increased vascular resistance and cardiac

Backaround o the Invention (AMIEHRATAR

*166166*

Vasopressin is a nonapeptide hormone that is secreted primarily from
20 the posterior pituitary gland. The hormone effects its actions through
membrane-bound V-1 and V-2 receptor subtypes. The functions of
vasopressin include contraction of uterine, bladder, and smooth muscie;
stimulation of glycogen breakdown in the liver; release of corticotropin from the
anterior pituitary; induction of platelet aggregation; and central nervous system
25 modulation of behaviors and stress responses. The V-1 receptor mediates the
contraction of smooth muscle, and hepatic glycogenolytic and central nervous
system effects of vasopressin. The V-2 receptor, presumably found only in the
kidney, effects the antidiuretic actions of vasopressin via stimulation of
adenylate cyclase.
30
Elevated plasma vasopressin levels appear to_play arole in the
pathogenesis of congestive heart failure (P. A. Van Zwieten, Progr. Pharmacol.
Clin. Pharmacol. 1990, 7, 49). As progress toward the treatment of congestive

1



WO 001 43398 PGIT/ US991 30423 heart failure, nonapeptide vasopressin V-2

recept or antagoni sts have induced | ow osnol ality aquaresis and Wd§cHHasigd3
peri pheral resistance in conscious dogs with congestive heart failure (H
Ogawa, J. Med. Chem 1996) 39, 3547). In certain pathol ogical states,

pl asma vasopressin levels may be inappropriately 5 elevated for a given
osnolality, thereby resulting in renal water retention and hyponatrem s.
Hyponat r em a)waenemsat ed with edemat ous conditions (cirfi osgrgusosseagesti ve
heart failure, renal failure), can be acconpani ed by the syndrone of

| nappropriate secretion of antidiuretic hornone (SIADH). Treatnent of SIADH
conprom sed r Aeart {dilure, BonapeptislesasonressiV-2neaepion antaganiste bavedodusedt hei r

existing 10 h ' L g@mé %@c’én : . Due in
part to the cgﬁf?%é‘%@&g%c%%{%do@y/%égﬁpe Sl Hé‘g%s'% e A %ﬁ%cc‘:%%tdéggi n the
vascul at ure, witbepngastvenheartifaiune () Dgatas Jhided Cledud®8603IHBE4Dr dssure as a
potential tre 1L.on. . r '
Dt agonist s conan batiloalARiRies PReflvarthizssiy RVOR TR B nbiif Aoy
hypert ensi 6n, etevatpddor a/givéneasmolality, fm:réhyLreﬁtgm;gihmna‘I water fétentiancand colronary
vasospasm cardiac i i ver_cinr I, ren V. S repa
failure, cer e15‘9%‘?“338@@q@w@“?‘ﬁeéﬂﬁrﬁsé?c‘%‘?ﬁ§Y&‘§,“Fﬁ\@r‘f’ﬁ&@ﬁ@',ﬁg@sn@’"mggr
retention. Surongestiod héarcfailure,aenal fallui), cBhceacesmpanied by tHe syndiotneddfr ect ed to
conpounds represented by the foll.ow n ener r a 1 11): 25
(TR M R REAPREpTpaperelinoaotdifeipdgame s ssambpl el MRRH e
t he c;)_rrpound Qbmbfvrﬁis&cﬂa(slvbﬂhda \ﬁafsapmbghl\,ez Enmgoniarhaslcnnﬁafbﬁembmn@mﬁycl I C
aromatic rjing,systemco ed of carbon ng_.o et erqat.om erein
the heter o orwggnaifem(fa @%"WE' 5@3@)’ &fd%bg%gbggb@%ﬁ@@&% sel ect ed
:‘N:] om E, ?hor somﬁfa'tqtih a"myndiﬁfvaic{p@@ésﬁﬁh_ tafe ‘glf\l}’reb?ﬁtelfiﬁ&ﬁwals&magﬁé.boﬂ at omf
er eby e resulting ring systemis sta - for exanple i ophene, furan,

pyrrol e or pyr"f‘ﬂ?'ﬁ%?s%jv?& qq'gagégiﬁgrﬁaga "?‘{uﬁﬁ? -%@PQ)P-'G,SSET??DS& 2’@F_Dt,'a?pref erably) A
is -C(O}-; Y tieatraett i thgperiensioh Critus) vaddpréssinnatsptor aagahité télild be

useful as therapeutics in the conditions of hypertension, congestive heart

15 failure/cardiac insufficiency, coronary vasospasm, cardiac ischemia, liver
cirrhosis, renal vasospasm, renal failure, cerebral edema and ischemia, stroke,
thrombosis, and water retention.

th tio
20
The present invention is directed to compounds represented by the
’ following general formulas (1) and (i1):
Y, Ry Y,
AN X VN X
ia oWy (-
A /R5 A /Rs
2= g
rd z
25 () (({)]

wherein m is an integer from 1 to 2 such that “HET" in the compound of
formula (l1) is a stable five- or six-membered monocyclic aromatic ring system
composed of carbon atoms and one heteroatom, wherein the heteroatom is



X is selected fromCH2, CH as part of an olefin, NR3) Sor O 10 with the
proviso that if Yis CH2, then Xis (CHZ)z; Z is selected fromNﬁp m—‘t @ﬁ
R, is selected from hydrogen) al kyl, al koxy) hal ogen, am noal kyl P r ,3
Ar is selected from naphthyl) wherein naphthyl is optionally substituted:-
with fromone to three substituents independently selected fromC, -Ce

al kyl, C -Ca al koxy, fluorinated C -Ca al kyl (preferably trifluoronethyi),

fl uori nated p |koxy (preferably trifluoronethoxy), h ano,
hydr oxy, am (ri(‘)' g@?s r80, C -C, 20 alkylamno (preferably - Nﬁé‘%?'?%?ﬂ"gﬁ(w ),

C -C dialkylamno (preferably -N-(C C aikyl]s, wherein the alkyl groups
may be the Sa%ﬁﬁ@fed@fd‘r&?{@&?Shvﬂ{icrpﬁﬁgib'eza&%ﬁé@bﬂa@‘eﬁ&\éba‘t&?%‘?fcb%ﬁ' ly

substituted with fromone to three substituents |Independently selected from
C, - Ce al kyl) @torcavharetkihe resyllingningegystemds staller forf examnleathiaphene, Cs

al koxy) C, -Ca | kol ain. optionally the alkyl or aryl 25 portions are
g e

| ndependently su It nd the alkyl portion may be substituted with at
| east one fluorine andlor the aryl portion may be independently substituted

L 0 G0 A SRR s, LA R TAIEL R O O i O

oxXy ererm’'op I'l'y the al koxy or
aryl portions are independently substituted and the al koxy portion nay be

30 substituted, w t fluori ndl or the aryl portion may be
I ndependent | y%'ﬁﬁé@f’%&t@gﬁmﬁpﬁﬁo p&qeor}fagaq 'substituents selected from
hal ogen) C,-C, alkyl, C -Ce alkylthio or hydroxyl)) hal ogen, cyano)
hydr oxy) am nqQ,. Vitr C, - | am.n -CA di @l kylam no (wherein the
al kyl groups §( 1S ngeg%grﬁd%gflz.%ﬁéﬁlpgggggn gﬁ@&% may be the sane or
different)io0 C -Ca al kyl sulfonyl, C -CB alkylthio, C -CB al kylsuifinyl,
heteroaryl, a sgcpnd phenyl,.(wherein t S d phenyl is optionally
substi tut ed vm"ﬁ"ﬁ' tﬁ?@ﬁ’éﬁ?&“@d‘%ﬁﬁ@ﬂ@éﬂ%ﬁéﬁgg ndependent |y sel ected from
C -C~ alkyl, C -C~ al koxy, fluorinated C, -C~ alkyl, fluorinated C -C4
al koxy, hal ogep) cyapo). hydroxy, amno) nitro, C -C, alkylamno, C -C,
di al kyl ami no [ épéf{%d%fﬁ’éxgllq{ﬁ'{groups may be the sane or different], C, -C4
al kyl sul fonyl, C C, alkylthio, or C -C, alkylsulfinyl; RZis selected from
hydr ogen, NR r, NR het ey oaryl . NR4Ar CHAr . CE=CH- Ar) CH=CF-Ar,
G —ote v 185 T seipeteiopyilsad, alkyh aikary. blogsn Actincalay gf Nl
CH=CF;] het er oarxlyrl is gel%i%ﬁ@mgﬁbmmﬁmw ingipﬁémy;shbstERﬁbﬂwﬁh from
OCHZ- het er oary -Ar qr [ r; ef er : S , r;.. nost
preferably, R?’?eéo%ﬁl‘?&ﬂ?m%mg@?wg ?gﬁ)ﬁ?%%?‘%‘g‘# a‘&ﬁaﬁ“m)
ﬁ' goxycar bon)é ! f)ugﬂhiﬁ!ﬂ q#d,my]! (pﬁéfefa‘ﬁlyag%dcﬁuhﬁme fluoRated caaiﬁml g from
rogen or C -Cs a - prefera i s rogen or. net ; st
p%/ of e? ably, deregerﬁbéﬁgf&g%?mglﬁaxyg, I¥élogen, cyanoYﬂyé)rgxy, amino, mtrcx C,-d:m
20 alkylamino (preferably -NH-C,-C, alkyi), C,-C, dialkylamino (preferably -N-{C,-
C, alkyl],, wherein the alkyl groups may be the same or different); or phenyl,
wherein phenyl is optionally substituted with from one to three substituents
independently selected from C,-C, alkyl, C,-C, alkoxy, fluorinated C,-C, alkyl,
fluorinated C,-C, alkoxy, C,-C, aralkyl (wherein optionally the alkyl or aryl
25 portions are independently substituted and the alkyl portion may be substituted
with at least one fluorine and/or the aryl portion may be independently
substituted with from one to two substituents selected from halogen, C,-C,
alkyl, C,-C, alkylthio or hydroxy!l), C,-C, aralkoxy wherein optionally the alkoxy
or aryl portions are independently substituted and the alkoxy portion may be
30 substituted with at least one fluorine and/or the aryl portion may be
independently substituted with from one to two substituents selected from
halogen, C,-C, alkyl, C,-C, alkylthio or hydroxyl), halogen, cyano, hydroxy,
amino, nitro, C,-C, alkylamino, C,-C, dialkylamino (wherein the alkyl groups

3



.20 R is selected fromhydrogen, C -C- alkyl) C -C, al koxy, chlorine)

fluorine, hydroxy) dial kylam no (wherein the al kyl groups may € SAE.
or different), trifluoronmethyl or trifluorornethoxy; and phar n’gg m\fc@ﬁm

acceptabl e salts thereof. 25 The conpounds of the present invention are
vasopressin receptor antagonists useful as aquaretics and, in general) for
treating cardi ovascul ar di sease. In one enbodi nent of the present invention

is a conpoun (&JOMHB? 30 formula (I11): 4 1 8 ~UL Q03 V\g&@éﬁéﬁég wherein

PCTNS99I 304Z 'S selected from hydrogen, C, -C~ alkyl, XY,
hal ogen, amno C -C4 5 alkyl or vitro; RZis NHCOAr; R3 is selected from

hydrogen, acykay &Jehué )sarﬂbl@%meﬁernﬂon}tbtalaﬁ&woﬁw tpﬂéblkﬂthld(c &yl sul fonyl;

and R6 is sel ected rom hydr ogen

chl ori ne,
fluorine, hydabypulf eulenqzstpam ﬁosecwé Phqwmfhe&qlfwecﬁec?m Pw@ Bnet hoxy; 15
all other varj, ?ﬁﬂr@ﬁ eu&uﬁﬁedﬂ@&h ﬂ@ﬁl d@.@@amwmuéﬁt@ indepehasfiytdefcdtddy

accept abl e sal thereof. In a class of the inventionis a conFound wher ei n

X is sel ect edomderCrakyl$i-Gealkany: usrinalad §l,Gyialkyl, Buesinated SoCzalkexicH, Ar i s
phenyl, wher elhgngggrg%hna hy@R yomhbyr}.ﬁw@lc tagg%m (d. c&raakﬂaﬂ:ﬁoo three

substituents ent | ected Trom'C

- al kox
fl uori nat ed 2b~r®reicah&alkyllgrounsunay bethesame.argifferent ﬁ(;z, Ccallwua@w! t
(wherein opti @%h&“hl&hﬁqﬂd(yélkﬂulfﬁl yl portions are independently

substituted and be substituted with at |east one
fluorine and/ ®;is mmMrorpdlydn‘OganrM&Q%n NER-hetenoaryl, BERAL CHAGEE with from

one to two subst ot L Lem dep:. PP | Ce al kylthio
one, Lo Lo, SUBSI kUSRS, GALERIE LM ALAIERLAR CHacHbroar -

10 F-CH-heteroaryI CH-CF -heteroaryl, -CCl=CH-heteroaryl,
CH=CCl-heteroaryl, OCH,-Ar, OCH,-heteroaryl, SCH,-Ar or NR,CH,Ar;

preferably, R, is NR,COAr; most preferably, R, is NHCOAr;

R, is selected from hydrogen, acyl, alkyl, alkoxycarbonyl, alkylsulfonyl or
15  arylsulfonyl,

R, is selected from hydrogen or C,-C, alkyl; preferably, R, is hydrogen or
methyl; most preferably, R, is hydrogen; and

20 R;is selected from hydrogen, C,-C, alkyl, C,-C, alkoxy, chlorine, fluorine,
hydroxy, dialkylamino (wherein the alkyl groups may be the same or different),
triftuoromethyl or trifluoromethoxy;

and pharmaceutically acceptable salts thereof.

25
The compounds of the present invention are vasopressin receptor antagonists
useful as aquaretics and, in general, for treating cardiovascular diseass.

In one embodiment of the present invention is a compound of the
30 formula (1)



1 8 JUL 20Q@@B WD 001 43398 PCTI US99130423 optionally the al koxy or aryl
portions are independently substituted and the al koxy portion nﬁg b@éL 2003
substituted with at | east one fluorine andlor the aryl portion 9

i ndependent|y substituted with fromone to two substituents selected from
hal ogen, C,-C, alkyl, C -Ca alkylthio or hydroxyl), hal ogen, 5 cyano,

hydr oxy, amno, vitro, C -Ce al kylamno, C -C, dial kylamno (wherein the
al kyl groups,_may be the same or different), C -Cs al kyisulfonyl, C -Cs

al kyl t hi 0) CYOY43¥P&y| sul finyl, heteroaryl, a second phenfFTUSMBPE? n t he
second phenyl is optionally substituted with fromone to two substituents
i ndependently selected fromC, -C, alkyl, gﬁyC, al koxy, fluorinated C, -C,

al kyl, fluorinated C, -C, aikoxy, 10 n, xcyano, hydroxy, amino, vitro,
C -C, alkylamno, C -C4 dial kyl aﬁiw@mﬁ n the al kyl groups nmay be the
sane or different], C -C4 al kyl sul fornyI'n—C, C_ al kylthio, or C -C

al kyi sulfinyl; and ail other variables ar /a§5 defined previously; 15 and
pharmaceutical |y acceptable salts thereoff} _Illn.R(gne enbodi nent of the present
invention is a compound of the fornula (I'y?¥ N°X RI NR5 O-i NHR6 0 |~
20 R~ (1V) wherein s ~ ~ J~JL zZORB 0/ 4339S PCTNS991 30423 Re is

sel ected fromthe group consisting of nyl (wherein the phenyl is
optionally sudmdreuted with fromone to two substituents independently

selected fromC,-C alkyl, C -C al koxy, fluorinated C -C, alkyl

fl uori nat ed ,L"f‘:,seq&F'ﬁG%’,m mr?ﬁf@n&‘@éxﬂf'; Cm';#i Y-Ei'ﬁﬁlﬁ%; a'\T/'I"Pr%)C(:, -C,

al kyl am nos  GaikyPér flitrdl kyl ami no [wherein the al kyl groups may be the same or
different]) C -C, alkylsulfonyl, C C4 alkylthio) or C -C, alkylsulfinyl);
aral kyl (wherein the alkyl or aryl portions are optionally independently
substituted gdsNMCOAKY! portion nmay be substituted with at |east one
fluorine [prefierably one] andlor the aryl portion nmay be Z 4 independently
substituted with fromone to two substituents selected from

R, is selected from hydrogen, acyl, alkyl, alkoxycarbonyl, alkylsulfonyi or
10 arylsulfonyl; and

R; is selected from hydrogen, C,-C, alkyl, C,-C, alkoxy, chiorine, fluorine,
hydroxy, dialkylamino, trifluoromethyi or trifiuoromethoxy;

15 all other variables are as defined previously; and pharmaceutically acceptabie
salts thereof.

In a class of the invention is a compound wherein
X is selected from CH,, CH as part of an olefin, S or O;
20 '
Zis CH;

Ar is phenyl, wherein phenyl is optionally substituted with from one to three
substituents independently selected from C,-C, alkyl, C,-C, alkoxy, fluorinated
25 GC,-C, alkyl, fluorinated C,-C, alkoxy, C,-C, aralkyl (wherein optionally the alkyl
or aryl portions are independently substituted and the alky! portion may be
substituted with at least one fluorine and/or the aryl portion may be
independently substituted with from one to two substituents selected from
halogen, C,-C, alkyl, C,-C, alkylthio or hydroxyl), C,-C, aralkoxy wherein



hal ogen[ preferably fluorine or chlorine)) C -C, alkyl [preferably C -C2
alkyl]) C -Ce alkylthio [preferably a C -C, ] or hydroxyl),and ar kﬁﬁ_y
(wherein the al koxy or aryl portions are optionally independent I@é 2003
substituted and the al koxy portion rmay be substituted with at | east one |
fluorine [preferably one] andlor the aryl portion may 15 be independently
substituted with fromone to two substituents selected from hal ogen
[preferably fluorine or chlorine]) C -C, alkyl [preferably C -C2 al kyl],

C, -Ce al kyl thMOWAPR erably a C -C~] or hydroxyl); and R PEI/USMe@ehdent |y
selected fromthe group consisting of hydrogen, fluorine, 20 chlorine,

hyd I, C - | k f bl .- C, f b -C2), C -Cs
a1 kowy (pr o er SHRYSH RGO oaans sre B BRIeuy SRR BG dndter ons

t hﬁr eof) vvhglr ealkoxXy, pm‘tbndb?y begubsiitdtaleItI:\ adlepstmﬁeﬁubﬂnesaidmttb]d lagn oups; aIb:

ot her variables are as defined previ , ar eutic accept abl e
25 salts ther eB‘?’ﬁoq’ﬁ@yfb@I 'V%‘?ﬂeﬂﬁg@'@ﬁﬁgﬁﬁﬁéd &?‘Bgrggb‘?'ﬁqgﬁ‘ﬁ? sﬁ'ﬁ%@'&ﬁ“r‘ﬁant spof t he
present i nvent égectedflom halogen, C,-C, alkyl, C,-CT alkylthio or hydroxyl), halogen, o
e
é?;} E);l[ [2[ (1 _2-C]Bi Fﬂﬁﬂ)dtr)deur-‘]p;s(r)rﬁi@ﬁgéé lr}%rnsgwckmfre@yﬁt},fﬂ,m,%kyﬁbml,@ﬁtj(at:mtmhydr opyri
(RS L5 Pheny! - & Cualkrisaiinglhaterdgn. assepes pharyh wherai theisesend ooy s, 4
bg”iﬁ?‘oﬁ‘g egi n-l é%tio&&%}z'&aut%é'g% »bgpﬁgér)é ﬁhé Ry WP SUBSRTBALS indepéndert) 88N ted!

% 1, 4] ox azi nb% stramG,£Q, éiﬁ%&.-z%é'@zépﬂwﬁnqted C,-C, alkyl, fluorinated C,-C, alkoxy,

(12H) -yl - cag bopybgeH) @9uhd, WearReRY difino, Hitrd, ©,-C; ligranint, @0 tdlihamio
[3-chloro-4-(1, 3,4, 12a-t et r ahydr o- 6H )

[ 1, 4] oxazi no[ 4(whesgin theialky) groupgiraayechs the same or different], C,-C, alkyisulfonyl, C,-

(12H} -yl - car bog gwmwr]@@ istd@invi( S) - 2- Phenyl - 4- hydr oxy- N

[ 3- ch(oro-4- (1, é 4, 12a-tetr é@g‘ o~ 01 [ 1

(4] oxazino[ 4, 3-a][1, 4] - benzodi azepi n-11 (| 2Hy-yl - car bonyl ) phenyl ] benzam de;

15 (S~2-(3-Hyd " - e d o S

2a-t et rahydro- %%%P%gigﬁz?%%}rggg? @Teé]ér%*gﬁgsgydi azepin-11

(12H vyl - catbongnd pharmacputicaliy Aceeptablesyalts tiereedy | - 5- hydr oxy- N

[ 3-chloro~-(1, 3,4, 12a-t et rahydro- 6H 20

[ 1, 4] oxazi no[ 4, 3-s][ 1, 4] - benzodi azepi n- 11

(12Hr yl - car bonA 9mn§qciimgﬁzq§med§,esent invention is a compound of the formula (IV):

20 Ry

wherein



(RS)-2-(4-Methyl-thienyl)-4-fluoro-N-[3-chloro-4-(1, 3,4, 12a-tetrahydro-6H 1
, 4] oxazi no[ 4, 3-a] [ 1, 4] - benzodi azepi n-11 (12N) -yl -car bonyl) phenyl1] Qemﬁinﬂ'ﬂﬁ?;
25 (RS)-2, 6-D net hyl -

[3-chloro-4-(1, 3,4, 12a-tetrahydro-6H[ 1, 4] oxazi no[ 4, 3a] [ 1, 4] - benzodi azepi n-
11 (12H) -yl - carbonyl ) phenyl ] benzam de;

(RS~2, 3-Di nethyl -N-[ 3-chloro-4-(1, 3, 4, 12a

tetrahydro-6H-[ 1, 4] oxazi no[ 4, 3a] [ 1, 4] - benzodi azepi n-11

(12H) - yI - car B8 B3theny| ] benzani de: 30 (RS)- 2- (4- Met hyl - pRERY$SPE

[4-(1, 3,4, 12a-tetrahydro-6H[1, 4] oxazi no[ 4, 3a] [ 1, 4] - benzodi azepi n- 11

(12H) -yl - car bonyl )phenyf] benzam' de; 18 JUI. 203 WO 00/ 43398

PGTNS991 30423 (R) - 2- Phenyl -

[ 3- chl or o- 4- (&l&eiecmafmmth%mm consiating o4 herpAwherein the henyl is] benzodi azepi n-

LA B IS WA B B e

a] [ 1, 4] - benz ddima€efi alk)?ll@J-QJ-NKOXVCﬂuOhMt?d W@eaWﬂ. ﬂmmatadc@, C(&REDXQ Phenyl -

o g oMYA . s, .. v

(12H) - yI - car Hehgiejthe ikl dreumsanaydss thé@a(rﬁ%)dﬂfﬁibnﬂ 6;-CealkplbllfoaylpEN

561100 e, A o\t b o0 2201

(RS)-2-Chlor cnﬂﬁehallyﬁﬁdepenﬂaﬁlh;dlbsﬁh{t@}aﬁdtbe GH(?I-;(OTU@I rMiayl Be stisstitubddwiitto- 6H[ 1, 4]
(())ég)m gol[zlélugr 24}5«5 c}r nZOdtpréfelpalb[}one] gnld%cla_lbthgary?po ion Xlall%henyl I'benzam de; 15

[1 ? ((:2 |2 ﬂi oim- (iddéheAddritly-substitatby dite froi che4d eagubstiuéni3-salecteddionbenzodi azepi n-
yl-cagr

(RS)-2- (Difl %%t%%?%ﬁ?@' bﬁi?e[z %m‘-‘t'E‘Fﬂ"B?]oCerc giky [pretesably Gr-Caglidh &te00

[ 1, 4] oxazi no| dikydthid][préfetabhpe C7-ag) @Z@&loﬂylﬂ,dnd aralkoxy (wherein the alkoxy or aryl

_yl b h
(R 5 oyt Batans 3 BiopaR SRS Renranty substivie 2nd e 2oy QORORIRY B 41 benzodi
azepin-11 (12§ﬂbsmumdw|th@0waktﬂmwbhmweﬁadﬁ onépand/or the aryi portion ma

) e LR e s e B - )

H Z{droxy 4[lﬁah prefisalil@ flicting @F ehiGhe], c,-c 2a|1l|§yl [1preferatt))lycl-? ahlkyI] Fi'g .
oxazl no y1l-car bonyl ) pheny enzam de;
30 (RS)-2- Ph W:?‘% [P%eﬂﬂ?‘g iﬁff@ @"M; a&éa t et r ahydr o- 6N

[ 1, 4) oxazi no[ 4, 3a] [ 1, 4J- benzodi azepi n- 11

(12H-y1 - car bogyL ) DISINL 5 18353 95im the broup Senshng of B iaer A08ine,

20 chiorine, hydroxyl, C,-C, alkyl (preferably C,-C,, and more preferably C,-C,),
C,-C, alkoxy (preferably C,-C, and more preferably C,-C,) and combinations
thereof, wherein R, may be one to four independently selected groups;

all other variables are as defined previously; and pharmaceutically acceptable
25  salts thereof.

The following compounds are additional embodiments of the present
invention:

30 10-{4-[[(2-Biphenyl)carbonyljJaminolbenzoyl}-10,11-dihydro-5H-piperidino{2,1-
c][1,4)benzodiazepine;



PGT/ US991 30423 (RS)-2-Methyl-N-[3-chloro-4-(1

(3,4,12a-tetrahydro-6H[ 1, 4] oxazino[4,3-a][1 (4] benzodi azepi n- ]IIB JUL 200
(12H) -yl - car bonyl ) phenyl ] benzam de; 3
(RS)-2-{4-Met hyl -phenyl)-N-[3-chloro-4-(1, 3, 4, 12a-tetrahydr o- 6H

[ 1, 4] oxazi no(4, 3-a][1, 4] - benzodi azepi n- 11

(12H) -yl - car bonyl ) phenyl ] benzam de; (RS~2- Met hyl - N

[4-(1, 3,4, 12a-tetrahydro-6H [ 1, 4] oxazi no[ 4, 3-a][ 1, 4] benzodi azepi n-11
12H) -yl - car b®iaoppAenyl ] benzani de; 10 (RS)-2- Met hyl - N- ( 3- RETH§A9B302Y 1
3,4,12a-tetrahydro-6H[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] benzodi azepi n- 11
12

HJE 3y|”95ﬁ§’|bo%(‘3 RUEBibhbnyirarenyimitoibanzoyi- 10, T-dRyard BEY'

3 4,12a- tetrg J- benzodi azepi n-11
2H) -yl - car bonsﬁ%ﬁﬂagﬂggﬁ(‘qubiégﬁd%$élnéPhenyl N P

nmet hyl -4-(1, 3, 4, 12a- tetrahydro 6H

4 4 .
ZI—I} 0;‘/?“:32?{3() éﬁf?%ﬂﬁﬁ)}lbﬁ 395’#&331%&0— C [1 Ivéthlazlno[4 3 a][1
fluoro-45(1 bsnzpdlaz&pmetmwfﬁcbﬂﬁamnﬁwhenyll enzamide;

1

3-

1, 4
1 ]
3-

1, 4] oxazino[ 4, 3-a][1, 4] - benzodi azepi n-11

1

4-

1

1

yI)-N

2H) -yl - car bon B% heny_l%benzam' de; (RS)-2-Phenyl -
( 8- met hoxy- 1 E‘hgqﬁ- -mmydrﬁ 123-tetrahydro—6H-[1 /4loxazino[4,3-a][1,4)-

2?13 : C: aégpggﬁyﬁ%@] éfn] ﬁgnz l%éfb%b@)&%nyl]benzamtde
(R5) - 2- Phenyl - N-[ 4-(8-fluoro-1, 3,4, 12a-tetrahydr o- 6H
1, 4] t hi azi,po i b 0=
(121 -y1 - capo ST EhERyEHURBTHAlaI) 34, 78 ferghydro-6t
[ 4- (8, 9-di met hékﬁ]OXaﬂnﬂﬂﬁsztﬁtbeaMamMI(ﬁﬂ}yl@&mwb@ha@ﬂqqm?m]debenzodi a
zepin-11 (12H) -yl - car bonyl ) phenyl ] benzam de; 30 (RS)-2-Phenyl -N
[4-(9-chloro-1, 3,4, 12a-tetrahydro- 6H
(1, 4] t hi azi no( 48B2-&heayl4-hatnaxyeN43-chipro-4-(1,3,4,12a-tetrahydro-6H-

pCTNGob 130423 §RURBER AT AeRGaizehirt it e haloatRomice:
[ 1, 4] t hi azildo[ 4, 3a] [ 1, 4] - benzodi azepi n-11

2 o Aol T bl 22

( 12H} - yI - car borjV.B)oxhzing{d]Ialitz4ibeeodiazepin-11(1 2H)-yl-carbony|)phenyl]benzamlde.
(RS~2- Phenyl -N-[4-(8-chloro-1, 3, 4,12a-t et rahydro- 6H
[1,4]thiazino[4,3-a][1, 4] benzodi azepi n-11

(12H) -yl - car bo 1($)-2{henyit5-bydraxriNd 3-chib®4-R53 42 28k etrghydrb-6H-

TS0 e P At

(RS)-2-(4-Methyl-thienyl)}-4-fluoro-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6 H-
[1,4]oxazino[4,3-a]{1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyilbenzamide;

25 (RS)-2,6-Dimethyl-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6H-[1,4]Joxazino[4,3-
a][1.4}-benzodiazepin-11(12H)-yl-carbonyl)phenyl]benzamide;

(RS)-2,3-Dimethyl-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6H-{1,4]oxazino[4,3-
al{1.4]-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

30
(RS)-2-(4-Methyl-phenyl)-N-[4-(1,3,4,12a-tetrahydro-6H-[1,4]oxazino[4,3-
8][1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyl)benzamide;



(RS~2- Phenyl - N-[ 4- (10- et hyl -1, 3, 4, 12a-tetrahydro-6H-[ 1, 4] t hi azi no[ 4, 3a] [ 1,
4] - benzodi azepi n-11 (12H) -yl - car bonyl ) phenyl ] benzam de; 15

(RS} - 2- Phenyl - N-[ 4- ( 10- met hoxy- 1, 3, 4) 18 JUL 2003
12a-tetrahydro-6H[1, 4] t hi azi no[ 4, 3a] [ 1, 4] - benzodi azepi n-11

(12H~yl - car bonyl ) phenyl ] benzam de; (RS)-3, 5-D net hyl -

[3-chloro-4-(1, 3,4,12a-tetrahydro-6H[1,4]thiazino[4,3-a][1, 4J20

benzodi azepi n-11 (12H~y1-carbonyl ) phenyl ] benzam de; (RS)-2-1odo- 3-net hyl -

[ 3-chl or 0- 4- (WO 80/4B39B2a- t et r ahydr 0- 6H-[ 1, 4] t hi azi no[ 4, 3a] [ 1PCULIMA2i azepi n
-11 (12H~yl - ~car bonyl ) phenyl ] benzam de; 25 (RS)-3,5-Dichloro-N

3-chl 4- 12 hydr o-6H [1, 4] thi.azj 4. 3- A di i
1 (150 -1 - APy NSRRI des gtayuB bl et 4 O 2o "
3-chl benzddidZepin-¢1 4,3 1,4]-b di
[11C(I (Z)Ir-l?-yl f:ar bgny|l ) phen qﬂjalgggrzdgmbﬁh%?ﬁgga?mg[ uor gH\eny} I\EFZO(I azepin
1,3,4,12a-tetrahydro-6H [ 1, 4]t hi azi no[ 4, 3-a] [ 1, 4] benzodi azepi n- 11

12 | b 398
PCTNGDS) 30423 g Sk anml oot Ry e e g

congest i ve hedlld *]‘Qeﬂmalﬁﬂ'@ Yirlad-cabanyihenylihenzamideonpr i si ng
adm ni stering to the subject a therapeutl cally effective anount of any of

t he conpounds or )_Ehar maceut i cal Itgosi tions described above. Further
exenpl i fyi ng t(R§ rRhﬁWl Uri2-methqx&-4 13bd2atetrahpdroibiy [ lcHayaingl4.8- heart

failure, V\,her %Mﬁ@ﬁrﬂ(?’y)&%c {bfoggléfh\é%'ﬁda@}w%ldgf t he conpound is

about Oltoa uStration of the
invention is a rret hod of treating a condition selected from hypert ensi on,

congest i veearis) 4 8 st B A RSl BRRGY. Vasospasm

cardi ac ische I'ver cirrhosi renal rena failure, cerebral
edema and iscH @‘32@9[40%6][1 ﬂhbm@gz@m-éﬂ(@H)maebonyépbmyl]bnnzamlae.subj ect
in need thereof conprising adninistering to the subject a therapeutically
effective anount of any of the conpounds or pharmaceutical conpositions
descri bed abo\KBS)-Er%mleloa&lrmuonOmthyhUF[awhIswtb-éf(I113y4 Wd-tetrahydroditbunt of t he

about 300 gl Hen gl pl SpberlaBRuein 1 [12FB R SRR RER R En AL, O, D 1O,
t he conpoulfds descri bed above for the preparation of a nedi canent for

Lreating 2 congespnuSeLeahal Lot AN £So0kfRRseLl vo heart failure)

cardi ac i nsufficrency, coronar ema, liver
cirrhosis, rerfddloazvoFadaii #hmeOQIBZQmmﬂ 6¢12H)ykcarboryl)pbenyibenzamidecheni a,
stroke, thr onbosis, or water retention in a subject in need thereof.
Detail ed Desr~r'etion of the Invention
(RS)-2-(Difluoromethyithio)-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6 H-

20 [1.4)oxazinof4,3-a][1,4]-benzodiazepin-11(12H)-yl-carbonyi)phenyllbenzamide;

(RS)-2-Phenyl-N-[4-(1,3,4,12a-tetrahydro-6H-{1,4Joxazino[4,3-a}[1,4]-
benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

25 (RS)-2-Phenyl-N-{3-chioro-4-(1,3,4,12a-tetrahydro-6H-[1,4]oxazino[4,3-a](1,4}-
5-oxo-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

(RS)-2-Phenyi-N-{2-hydroxy-4-(1,3,4,12a-tetrahydro-6H-[1,4]oxazino[4,3-
a][1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

30
(RS)-2-Phenyi-N-[3-hydroxy-4-(1,3,4,12a-tetrahydro-6H-[1,4]oxazino[4,3-
a][1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;



30 The present invention provides tricyclic benzodi azepi ne conpqunds whi ch
are useful as antagonists of vasopressin. Mre particularly) t hd Qaﬁﬂ.o

of formula (1) and (I1) inhibit the binding of vasopressin to V-1 and V-2
receptors, and are therefore useful in treating conditions with increased
13 ~ 8 ~~~ ~ao~ WD 00/ 43398 PCT/ US99130423 vascul ar resi stance. Exanpl es
of conditions with increased vascul ar resistance include, but are not
limted to) congestive heart failure, edema, water retaining states) etc.
More parti cul™¥?PY¥A3%8he present invention is directed to cHfFHMUWMGE t he
formulas (I) and (Il1): 5 ~YNXR-~NARR ~Y, N,XI| ~}---~E. . mN

D R R b EREENDH R GRS Rt Al alzﬂwwgra@n%ﬁ. azepi he

conpounds of tbbazqzmmpnﬂ1(m2ddml4camoaylmheagl]nmeamldn receptor antagonists, in
a preferred enbodi nent, the conpounds are orally active. As denonstrated by
the results of the pharnacol ogical 15 studies described hereinafter, the

conpounds shoszhe-(ta-Mdtlhw-phévwl)bN-t{&khlumS@pr&Ssﬁﬁa-tbiral@idrrgeklo r econbi nant V-1

and V-2, a d ase I ess db essut

ani mal  mod ?16%5396 gs 315 ‘?fgg tﬂﬂﬂ"ﬁ &?&W})ﬁ\‘:ﬁl @? éde resent
in the 20 form of pharnmaceutically accept abI e salts. For use in nedicine,
the salts of t f S.in entl fer .t on-toxic

" phar maceut i céﬁg*jgm&{}‘g@l’é %ér%%‘tet [511] ox %3?43@5@# , be useful in
t he preparati gengddigpRrP{dSHR Qemahngpﬁeayqﬁymammé@nu on or of their

phar maceutical Iy acceptable sa Representative organic or inorganic

acids include) but are not Iim ted to) 25 hydrochloric) hydrobronc,

hydri odi c,jopeRBl-2Néthylsw|F- Mbth?m M3 H'ﬂa-téﬁél%ﬁ’@BHf{i 4?5@%6[4 PEPR4PNI C,
glycolic) lactic, succlinic) efic, fumaric) maljc) tartaric) citric,
benzoi ¢, nmanddenged '?ﬁﬁpﬂh?fb@%’l"}‘ﬂﬁ?emnhﬂmﬂ 'FF&H\%%I fonic,

benezenesulfonlc oxallc) pamoi ¢, 2-napht hal enesul f oni c) p-toluenesulfonic,

cycl ohexanesul fam c, sal ¥1l i c? saccharinic or trifluoroacetic acid. 14
(RS)-2-(4- Methyl-p enyl)-N-[3-methyl-4-(1,3,4,12a-tetrahydro-6 H-

[1,4]Joxazino[4,3-a][1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;
15 ,

(RS)-2-Phenyl-N-[3-methyl-4-(1,3,4,12a-tetrahydro-6 H-[1,4]oxazino[4,3-a][1,4]-

benzodiazepin-11(12H)-yl-carbonyl)phenyl]benzamide;

(RS)-2-(4-Methyl-phenyl)-N-[3-fluoro-4-(1,3,4,12a-tetrahydro-6 H-
20 [1.4)Joxazino[4,3-a][1,4])-benzodiazepin-11(12H)-yl-carbonyl)phenyi]benzamide;

(RS)-2-Phenyl-N-[4-(8-methoxy-1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-
a){1,4}-benzodiazepin-11(12H)-yl-carbonyl)phenyljbenzamide;

25  (RS)-2-Phenyl-N-[4-(8-fluoro-1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-a][1,4]-
benzodiazepin-11(12H)-yl-carbonyl)phenyl]benzamide;

(RS)-2-Phenyl-N-[4-(8,8-dimethoxy-1,3,4,12a-tetrahydro-6H-[1,4]thiazino{4,3-
a)[1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

30
(RS)-2-Phenyl-N-[4-(9-chloro-1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-a][1,4}-
benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

10



1 8 JUL 2003 WD 001 43398 PCTNS991 30423 Where the conpounds acco
this invention have at | east one chiral center) they may accordﬂnég ﬁjleféﬂ&?l
as enantioners. Were the conpounds possess two or nore chiral centers,

they may additionally exist as diastereoners. It is to be understood t hat
all such isoners and m xtures thereof are enconpassed within the scope of
the present invention. Furthernore, sone of the crystalline forns for the

conmpounds MByygpplasabs @S POl ynorphs and as such are |ntendepc.},959tggo‘?pcl uded
in the present invention. In addition, some of the conpounds may torm

solvates with water (i.e.) 10 hydrat es) or conmon organi c sol vents and
such sol vat eS(R@)-Q m{eﬁvi-lwm @19 aflubm- bs4elr2@c:eméﬁyamiemn Aithiaingfagcope of this
i nvention. Th ect” gf used herei nzl refers, to an ani mal ,
preferably a P K ’éb\f"faﬁmﬂm%‘ﬁ yiheszamideheen t he Obj ect of

treatnent, 15 observatl on or experinent. The term "therapeutically
effecti ve anmbunt"” as used herein, neans that anpbunt of active cogBound or

phar maceut i ca{IRSé@é?ﬁe"Vh%(ﬂ“'@ F@F"tYH@H’eWﬂ @F"@@{QE%{'ISHC{F Altbigziopldad-albdbonse in a
tissue Sys§ ergenagal p"Ql’” "g)ﬁhef*?’rl. §H|%ht by 20 a researcher,
I Cl

veterinarian, medl ca doc an, which includes al | evi at i on
of the synptoms of the dlsease or dlsorder belng treated. As used herein,

unl ess ot her . d PM\ﬁId 1 hi part of a
substi t uent ougrﬂ;&g‘ﬁ e@sl'%?lgtl% ’ kﬁéytg E&ﬁg:—:gﬁsﬂ Q#.ﬂ% s()é)pla&]cs (with
or without pebﬂ!@ﬁdlamfbéwBwvlmybmbdwyﬂmzﬁg"db,to 8 carbon atoms, or any
nunber within this range. For exanple, alkyl radicals include net hyI

ethyl) n-propyl, isopropyl, n-butyl, isobutyl) sec-butyl, f-butyl,

n- pentyl ) 18- ((BS)ﬂt-Hydn)bet[%hbMé&rﬂer-ﬁS.ﬁﬁﬂaﬂ}ettawyllo-ﬁhieopentyI n- hexyl)

2- hexyl and ] ¢S d from
t he previ ousIzg}g@%Ec\‘('I’nBE‘rts éi—p 4@% rai g éﬁa“r’fgil{;'?gﬁ& a&é&ﬂ@?h%ﬁﬁé@z&f i J(i:gﬂzil Kyl
groups. Cycl oal kyl and cycl oal koxy groups contain 3 to 8 ring carbons and
preferably 5 % 1 h i / l _groups

i ncl ude strai {ﬁﬁ). het-REA L gt mft‘ﬁ%ﬂf‘%\@%g% R Y00 30423
chain or cycl &l Q]Fbmned;ampm a1(R9Hbyl-dawdnybprbrlyt)b®zaaidmn atoms, or any
nunber wi ;n n this range. The ternms "Ar' and "aryl" as used herein are

synonyrmus and refer to an unsubstituted or substituted aromatic group such
as phenyl and(R&2Pheryl-Mfd10-methoxy-1,3,4,12a-tetrahydro-6H-[1,4]thiazino{4,3-

a)[1.4)-benzodiazepin-11(12H)-yl-carbonyl)phenyl]benzamide;

(RS)-3,5-Dimethyl-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-a][1,4]-
20 benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

(RS)-2-lodo-3-methyl-N-{3-chloro-4-(1,3,4,12a-tetrahydro-6 H-[1,4]thiazino[4,3-
a][1,4)-benzodiazepin-11(12H)-y!-carbonyl)phenyllbenzamide;

25 (RS)-3,5-Dichloro-N-{3-chloro-4-(1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-a][1,4]-
benzodiazepin-11(12H)-yl-carbonyl)phenyilbenzamide;

(RS)-2-Methyl-3-iodo-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6 H-[1,4]thiazino[4,3-
a}{1.4]-benzodiazepin-11(12H)-yl-carbonyl)phenyl]benzamide;

30
(RS)-2-Fluorophenyi-N-[4-(1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-a][1,4]-
benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

1"



the Ar or aryl group is substituted, it nmay have one to three B'bﬁmtmﬁ?ts)
whi ch are independently selected fromC,-Ce al kyl, C -C8 al kox@,
fluorinated C -Ce al kyl (e.g., trifluoronmethyl)) fluorinated C, -Cs al koxy
(e.g., trifluoronethoxy), hal ogen, cyano, hydroxy, 10 am no, vitro, C -C4
alkylamno (l.e., -NHC-C alkyl), C-C dialkylamno (i.e., N(C -C,

al kyl ]z wherein the al kyl groups can be the sanme or different) or phenyl,
wher ei n phenwlo doA3®wpt i onal |y substituted with from one topERi§Rn0423
substituents independently selected fromC, -Ca al kyl, C, -Ce alkoxy,
fluorinated C -Cs al kyl, fluorinated C, -CB al koxy, C,-Ca aral kyl (wherein
optional | y tHS)2tRhdnyltS-[dinsetlyylampinoid-(d18:4 42 atetratigdrortie [, 4 Whisivg4,8¢ ut ed and

aryl “por i on M BNkl o Eath e SRR B one 1o two

substituents selected from hal ogen, C -Ca al kyIth| o or hydroxyl), C -GCs

Subst <t ea dnoreFREstptFin A4 Rle R eRdl A ARRSHR LA T cast one
fl uorine andlmenzbbiazepin- 1(QH)-yiecarbanyl)piseriyljberantigat | y substituted with from

one to finro substituents selected fromhalogen, C -Ca alkylthio or
hydr oxyl ), hal ogen, cyano, hydroxy) amno, vitro, C, Ce al kylam no, C;-C,

di al kyl am nQ 4ndsHamacéliRaly dacbptablesafis thavedpe the same or different)) C -Ce
al kyl sul fonyl, C,-Ce alkylthio, C -Ce alkylsulflnyl) heteroaryl, a 25

second phenyl (wherein the second phenyl is optionally substituted with
fromone to two smtnetuﬁaabéimeﬁﬁawﬂegédtméﬁtcﬁ%aﬁ iftéipiadfate C, al kyl) C -CA

al koxy, fluorinated C al kyl ) fluorinated C -C, alkoxy, hal ogen, cyano,
hydr oxy) & n?ﬁmRR“PF’@hhefo@m% ylarnino) C -C, dialkylamno [wherein the
al kyl groups may be the same or di fferent] C al kyl sul fonyl, C -C~

al kylthio, or C -C, 30 al kylsulfi
used herein represents a stable u o.tlt
si x- menbered nonocyclic aromatic prls §% 8 ~UL 2003 WD 00/ 43398

PCTI US991 30423 system or a nine- or teqinenﬁtred benzo-fused heteroaromatic
ring systemwhich consists of carbon at'ons and fromone to three
heteroatons selected fromN) Oor S. Th@yheteroaryl group may be attached
at any heteroatom or carbon atom which results in the creation of a stable
structure. Exanples of heteroaryl groups include, but are not limted to
pyriddi n?/l pyr azi msdltanothan' dﬂﬁo'd‘mbntdﬂﬂi’eip"i‘ibsﬁnﬂW/enﬂoh:is)lﬂhmmﬂneh_ dfaltb“ ianyl ,

i m dazoly i soxazo pyrazol yl, pyrrolyl, thiazolyl,

t hi adi azoh/l cqrp;?oﬁtg }r)eofé@}% &' azol yl) benzofuranyl, benzothienyl,
benzisoxazolyl benzoxazol yl, benzopyr@zol yl) indolyl, benzothiazolyl)
benzothiadiazolyl, benzotrlazolyl . Prefered 10 heteroaryl
groups include pyridinyl, thiophep nd qui nolinyl. Wen the

het eroaryl group is substituted, yl group may have one to three
substituents, which are independen p+ected fromC, -Cs al kyl, hal ogen,
aryl, heteroaryl, alkoxy, alkylam no, didal ©I am no) arylam no) vitro,
hydroxy. 15 The term "aral kyl " neans an,al kyl group substituted with an
aryl group (e.g., benzyl) phenyiethyi).V'3imlarly, the term "arai koxy"

i ndi cates an al koxy group substituted with an aryl group (e.g.) benzyl oxy).
The term am noal kyl refers to an al kyl group substituted with an am no
group (i.e., -alkyl-NH2). The term "al kyl am no" refers to .an am no group
substituted with an alkyl group (i.e., 20 - NH-aIkyI) The term

dial kyl am no® r eflﬁusﬁrattwe op th%rlrr]wré?\ti&{ uatpphannaceutical composition comprising a

pharmaceutically acceptable carrier and any of the compounds described

te "HET" or heteroaryl as
or substituted five- or

above. llustrating the invention is a pharmaceutical composition made by
mixing any of the compounds described above and a pharmaceutically

25 acceptable carrier. An illustration of the invention is a process for making a
pharmaceutical composition comprising mixing any of the compounds.
described above and a pharmaceutically acceptable carrier.

12



di substituted with al kyl groups wherein the al kyl groups can bek@lhm,sa@mor
different (i.e.) -NJalkyl]z). The term"al kylthi 0" neans an al kyl *tHi
ether group (i.e. -S-alkyl). 25 The term "acyl" as used herein neans an
organic radical having 2 to 6 carbon atons (branched or straight chain)
derived froman organic acid by renoval of the hydroxyl group. The term
"hal ogen" shall include iodine, bromne, chlorine and fluorine. 30 Wenever
the term "al {Wae "aryl" or either of their prefix root e i n a nane
of a substitﬁéﬁ?"%’.g., aral kyl) dialkyl anino) it shall bECTREERlaL’ d oo

i ncluding those limtations given above for "al kyl" and "aryl." Designated
~ ~ ~u~. ~00~ WO 001 43398 PCTNS99I 30423 nunbers of carbon atons {e.g.,

C, -Ce) shall refer independent|ly to the nunber of carbon atons in an al kyl
or cycloal kyl noi Afexamplepfihginkention is;d methad ofitreating cepgestiveear uent in
which al kyl 38RA8YFa abjbitin REE] thirebPmprsing durhifiispg o Hedlubjedea def I ni i on
of any substituent or variable at a particdlar [ocation In a nolecul e be

i ndependent dherapeutically effective:ameurt@fiaay ef the compounds erqiiagmageutical under st ood
t hat substd t ; oy [pn patterns on the conmpounds of this

I nvention 5Ican S@Pg%;ag%?%g& gfrjlde‘}ébf ordinary skill in the art to provide
conpounds that are chemcally stable and that can be readily 10 synthesi zed
by techni ques know,,i 4 ; t herein. In
one enbodi nent of Wtu h@e’é%g@ﬁ%{y"‘gﬁ'&%ﬁtb %rgﬁ:ﬁw%&%ﬁ@g{rﬁgé%ﬁg&g@ Sﬁ?@&é%ip?m a (lv:
15 N X R i N heardailue wieerein tife-thetagputidally effective aReouint oktbe compouridiom t he

group consi st f I L, the phenyl is optionally substituted
with firom onée%'(taget‘lv&g)%gg%tsqulbpﬁu@%&g&f'ndependent ly sel ected
10

-, o

An additional illustration of the invention is a method of treating a
condition selected from hypertension, congestive heart failure, cardiac
insufficiency, coronary vasospasm, cardiac ischemia, liver cirrhosis, renal
vasospasm, renal failure, cerebral edema and ischemia, stroke, thrombosis, or

15 water retention in a subject in need thereof comprising administering to the
subject a therapeutically effective amount of any of the compounds or
pharmaceutical compositions described above. Preferably, the therapeutically
effective amount of the compound administered for treating any of these
conditions is about 6.1 to about 300 mg/kg/day.

20

Also included in the invention is the use of any of the compounds
described above for the preparation of a medicament for treating a condition
selected from hypertension, congestive heart failure, cardiac insufficiency,
coronary vasospasm, cardiac ischemia, liver cirrhosis, renal vasospasm, renal

25 failure, cerebral edema and ischemia, stroke, thrombosis, or water retention in a
subject in need thereof.

etail escription of the Invention

30 The present invention provides tricyclic benzodiazepine compounds
which are useful as antagonists of vasopressin. More particularly, the
compounds of formula (1) and (I1) inhibit the binding of vasopressin to V-1 and
V-2 receptors, and are therefore useful in treating conditions with increased

13



18 ~ a Ju~ 2o00a WO 001 43398 PGINS99/ 30423 fromC, -C4 al kyl, C,-gn Iﬁ@ ,
fluorinated C -C4 alkyl) fluorinated C -C4 al koxy, hal ogen, cyano Hﬂﬂ ¢§,
amno, vitro, C -C4 alkylamno, C -C, dialkylamno [wherein the alkyl
groups may be the sane or different], C -C4 alkylsulfonyl) C C, alkylthio,
or C -C4 alkylsulfinyl); aral kyl (wherein the alkyl or aryl portions are
optionally independently substituted and the al kyl portion may be

substituted Wddiusdos! €ast one fluorine [preferably onej a aryl
portion may be (fdn ependent |y substituted with from one to%&@gg\?&g@?i tuents

sel ected from hal ogen [preferably fluorine or chlorine]) C -C, alkyl
(preferably GrascdarntdsistdnceExdnmpled sfdonhditiond witreinereabéd vasdilar tedistance

hydr oxyl ), and_ar al ko rein . the al koxy o ryl 10 portions.are

ont 1 onai 1y ringhasdutarg N TEed 9, Aandesive dentt ek, e oraer TRy
substituted véthtespétc] ®tné particulady) thd presémiirenticok Yirected t@ bethpduridse ar yl
portion may be 'hngggﬁpdeﬁtlé ®gbstituted wth fromone to two substituents
sel ected fron?fHae asdh@Pe bl y fiuorine or chlorine], C -C~ al kyl
[preferably C, Cz alkyl], C -Ce alkylthio [preferably a C -C,j or
hydroxyl); and 15 - R is independently selected fromthe group consisting

of hydrogen, ~iuorine, c W‘Tﬁg hydr oxyl Ric, - /ﬁT‘kxyI (preferably C -C,,

and nore preferably y2) , Ca al koxy ( er/%tl// C -C, and nore

preferably C, -CZ) and inations ther eof() in R maybe one to four
A A

i ndependently sel ected grpups. 20 As used hér ei) ) the term"conposition" is
i ntended to enconpass a pr t _conprising the ified ingredients in the
speci fied anobunts) as wel | E;Ta’f‘?y product which &gpurfss, directly or
indirectly, fromconbinatioffs of the specified i ngredi ents in the specified
anounts. 25 The utility of the conmpounds to tHeat disorders of increased
vascul ar resistance can be determ ned according to the procedures descri bed
herein. The present invention, therefore provides) a nethod of treating
vascul ar resi ahdipharnticentichily acceptablessdits ¢edreofn need t hereof which conpri ses

o Tect ve I o PSR 8- 8cYa % Ry e Fo A AL ST ey B8 pound rmy be
adm nistered to a patient in need of treatnment by any conventional route of
adm ni str ation i nqﬁjed{ﬁggc.)lic Bg}lzor&%tze;laiingj c&%%o&n%slo? the Eregerftlfl;fe%%gr? are

vasopressin receptor antagonists, in a preferred embodiment, the compounds

are orally active. As demonstrated by the results of the pharmacological

15 studies described hereinafter, the compounds show the ability to block
vasopressin binding to recombinant V-1 and V-2, and decrease arginine
vasopressin-elevated blood pressure in animal models.

The compounds of the present invention may also be present in the

20 formof pharmacéutically acceptable salts. For use in medicine, the salts of the
compounds of this invention refer to non-toxic “pharmaceutically acceptable
salts.” Other salts may, however, be useful in the preparation of compounds
according to this invention or of their pharmaceutically acceptable salts.
Representative organic or inorganic acids include, but are not limited to,

25 hydrochloric, hydrobromic, hydriodic, perchloric, sulfuric, nitric, phosphoric,
acetic, propionic, glycolic, lactic, succinic, maleic, fumaric, malic, tartaric, citric,
benzoic, mandelic, methanesulfonic, hydroxyethanesulfonic, benezenesulfonic,
oxalic, pamoic, 2-naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic,
salicylic, saccharinic or trifiluoroacetic acid.

14



WO 00/ 43398 PCTNS99I1 30423 oral, nasal) sublingual, ocular, transdermal,
rectal, vaginal and parenteral (i.e. subcutaneous) intranuscul al‘E? JUL 2003
intradermal) intravenous etc.). The present invention also provides
pharmaceutical conpositions conprising one or nore conpounds of this
invention in association with a pharnmaceutically acceptable carrier. To
prepare the pharnmaceutical conpositions of this invention, one or nore
conmpounds of (I') or (I1) or salt thereof as the agt] i edi ent)
is 10 inti rraWéﬁ?/EgéL m xed with a pharmaceutical can-ier acg%if/élﬁf’lg&?{)
conventional pharmaceutical conpoundi ng techni ques, which carrier may take
a wde variety of fornms depending of the formof preparation desired for
adm ni stration (e, @ oral or parenteral such as intranuscul ar). Suitable

phar maceut i cal | y SinaRErRoAPds aFcoraing:taibis inveniomhaye slleastone

Descri pti ons @firacifterOthel Rty ceSrdPR<iRe 85 ehérlomers.CamBledpee carriers may
be found in The Handbook™ of "~rnacedti cal Excioients, published by the

Aner i can PharGRiReyndT ppssesabien mereshiralirgntent treysmaxaddiionally existatt y of
Great Brital '%%rfebf?\‘é?s.q{ isftgpgﬁh&éﬂs{bgdwraﬂ%ﬁatﬁbﬁ@}s arft'h &ﬁ{r& ons have been
described 1n nunerous publi cations such as armaceutica sage Forns:
Tabl et s. Secdhereptianeiangompassedevithimitie Expprmefdhs preseniiavention) edited by

Li eber man et : r@%ﬁ el QP%‘ o ol i i ons,
Vol unes 1-2, @l&hteg'ﬂa%y vé’lyﬁec‘tac ; ‘g% ° afrgFrrg‘geﬂ ﬁapﬁﬁ)%bgg%qbgr%ns: Di sperse
Sy, ~t ems, Vol paigorphe andds such arg interdssk tode iecludgd; in theopresertdnvantiogr cel

Dekker, 1Inc. r i j ft t he present
invention in Iﬁ?agh{ﬁgﬁ,d%@g%%ﬂﬁ %%ﬁpﬁﬂ%ﬁwfo%%?@%m%%%e@%ér al
admi ni st r & i ohydrates) arfcomnonurganic pbivents,candtsuch solvatds arealseirtemdesiios may be

enpl oyed. Th r i qul ,g r . AS suspensions (i.e.

col l oi ds, enu %F'E)cg)éndgﬁgéﬂd‘lgg g?rgﬁg%’r?@)g ogﬁﬁas @8&2'8&1“ ons, suitable carriers
and additives include but are not |limted to pharnaceutically acceptable
wetting agents, di STl i je t.s, . L RiC pH control
agents (i.e. buffé’?@% osPr@F Ftcbé;g%ény[%frélg&eﬁe?sleﬁ&% aagﬁerﬁ%l,sﬁr%fﬁ?é@%ﬁ S,
fragrances, pmemaral,anost preférablg a humanowho bas bearrtbé objectpfieetmendt c. ) and a 20
~ 8 ~m 2a 9/ 30423 liquid vehicle my be enpl oyed. Not
all of thzéc%s%wgﬁaigﬁ?’g’%%ﬁg‘bove will be required for each |iquid dosage
form In solid oral preparations such as) for exanple) powders, granules,

ol ease. t1 md r oy et HieraBudi Ao R arfhiy s8R b el WEEE ' ©
carriers and amdurtiof ectivercompdendoor pharmaceutical iagerit¢fiat ielicitsithe biotogjcaberanul at i ng
Bacause of 1 noPReRaLEsEegine Ml bR, Shiiel o G SBERb BaBIbY CC ot The
nost advaro agecessamhet, valricariaagmedicaltdoctor ot other dlihiciah, whisk incbides

phar maceut | cabysion 8 e 8 SuBRE AN GeGiBloDYRGuel foififbagd) Lablets My

be- sugar coate el a ITmcoated or en I'C coated by standard
t echni ques.

As used herein, unless otherwise noted alkyl and alkoxy whether used
alone or as part of a substituent group, include straight and branched chains,
25  cyclics (with or without pendent carbon chains) groups having 1 to 8 carbon
atoms, or any number within this range. For example, alkyl radicals include
methyl, ethyl, n-propy!, isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl,
3-(2-methyl)butyl, 2-pentyl, 2-methylbutyl, neopentyl, n-hexyl, 2-hexyl and 2-
methylpentyl. Alkoxy radicals are oxygen ethers formed from the previously
30 described straight and branched chain or cyclic alkyl groups. Cycloalkyl and
cycloalkoxy groups contain 3 to 8 ring carbons and preferably 5 to 7 ring
carbons. Similarly, alkenyl and alkynyl groups include straight and branched

15



.The pharmaceutical conpositions herein will contain, per dosage unit, e.g.,
15 tablet) capsule, powder, injection, teaspoonful and the |ike Baguenﬂmgt
of the active ingredient necessary to deliver air effective dosg

de:, cri bed above. The pharmaceutical conpositions herein will contain) per
unit dosage unit, e.g., tablet, capsule) powder) injection, suppository,

t easpoonful and the like, of fromabout 0.03 ng to 100 ngl kg {preferably
from about O, | kg) and nmay be 20 given at a dosage of from about

0. 1- 300 ng/ka%ﬁ 3%’greferably about 1-50 ny/ kgl day and norf&THSEHNZp) v
about 0.03 to 10 ngl kgl day). Preferably, for the nethod of treating
vascul ar resi r I ng any
of the conpougw(a?qg*eélgﬁggéiaeﬁgia@deg E\gwh@élggg éﬁﬁ%’f‘# con&é‘?’ﬁ‘bgﬁ

phar maceut i caithindkispargel e carri er contai ni ng bet ween about 0.01 ng 25 and
100 ng) nore preferably about 5 to 50 ng, of the conpound, and may be
constituted into any formsuitable for the node of adm nistration sel ected.
The dosages, hovve\/Et'fetenw“ﬁtﬂmnda‘aiyéchsdleedahefemgarelpynontyhneusaqdli'efmtalah of the

patients, the s of the conditjon bein ate nd ound
bei ng enpl gyeHns”\#ﬁ{étu{?éé"B'f‘b lﬁ{t‘ﬁg?ma@h? WHBFW%I %rft"?'lcﬁ? cﬂapb{;%(\& M odic
dosi ng may 30tHeeArcsrRIng YRslp @seﬁsmmbdmm&yemmmasmrbe@uasmmms whigh t dosage

forms from such a ta Ie %% clfsrb capsul es, powders) granul es, |ozenges,
sterile par en??ra %%51"89% Mg ~|| L 200 WD 00/ 43398 PCTNS99/ 304x3 or

suspensi ons, RIC; &R, T 2Noxy, rﬂubhﬁmde?EG aksl (e AorGBIBYI) ES)
aut oi nj ector ev|] ces 8I’ S#RSOSI torl.es stration oral,

i ntranasal ) st¥eR - épﬂuqrqrgﬂgaggnlgﬁqlg%p@noepg rOX¥.ect al |

vagi nal ) Iwhabaﬁﬁd)nw o,-laﬁ diklaptinedQ. errem-n di\'dll@l)n@f(cy&iamylatrﬁlﬁo genposi tion
may be presenﬁﬁed [ n form suitable once nont hl y

admi ni stratio [Cﬁt% Hnphereinthe PM'cﬂrﬂ‘Eﬂsecaé‘aqecthBﬁaF‘ﬁé"gm'% Yonpound, such

as the decanoghényiakhereiipheR ifélRiRhENHY msmn@wwlsh florfiBReto thregar ati on for
I ntramuscul ar i njection. For ari ngvsol i d_phar maceut i cal corrp03| tions

such as tabl efS4p tl“l'ﬂ“&@"ﬁ??ﬂﬁ’@g% olected fFem; Cyrfraclif¥bift:-GaslkRxye Bgringled,

phar maceuti calc, &Rrditye fluofindled CLBY BMRbXy) @aJc.ta?&kmwrMehwneﬁamhé afkjch as
di [ uents) bi ndérs, adhesives, diSint t egrants) ricants,  antiadherents and

gi | dants. 18ui P&BW&PG“PG%WPS‘“Q’?R?F‘GE@'V %9@“‘&'@6 aﬁet‘h? plkylportiangnagbar ch (i .

corn, wheat) %ubm&ta&%ﬁta@l&moﬂmnuaﬁnéraﬁd/e?tﬂémn%hmdhay b@ct ose
(granul at ed, é'E)ray dried or, anhyd , Sucrose sucrose 15 hased diluents

(confecti oner dﬁ?@ﬁﬁ’?“ﬂé’ﬁyp%@eﬁm@ﬂb‘iﬂeff’we smbswfﬁﬁﬁe BEREERM i nvert

sugar) sucr osehalaguﬁ QPGyélkﬁtrﬁlﬂ)ﬂ*}Hr&@DO@% arantbky ﬁﬂerdmanaanysmar ase pies'
I nvert sugar) out 4 wel ercent I nver 0.2 wei ght

per cent cor nst@OXK ORAY! RAYRRS remqp@a%nﬂa)s"bw%ﬁﬁ @§@ th‘? ﬁ‘BQ’M Eﬂm "anni t ol ,
sorbitol, 9 crpsybe sl?dslutum wnh hub@.ﬁ%né fu6rine’Mdidritle anATp6eies et | i ne

cellul ose avail able from 2 di cal ci umtBhos phat e, .cal ci um
sul fate di hydrl%ge@enggptty, qyﬁtptatgpggi@ from one to two substituents selected from

halogen, C,-C, alkylthio or hydroxyl), halogen, cyano, hydroxy, amino, nitro, C,-
C, alkylamino, C,-C, dialkylamino (wherein the alkyl groups may be the same
or different), C,-C, alkylsulfonyl, C,-C, alkylthio, C,-C, alkylsulfinyl, heteroaryl, a

25 second phenyl (wherein the second phenyl is optionally substituted with from
one to two substituents independently selected from C,-C, alkyi, C,-C, alkoxy,
fluorinated C,-C, alkyl, fluorinated C,-C, alkoxy, halogen, cyano, hydroxy,
amino, nitro, C,-C, alkylamino, C,-C, dialkylamino [wherein the alkyl groups
may be the same or different}, C,-C, alkylsulfonyl, C,-C, alkylthio, or C,-C,

30 alkylsulfinyl;

The term "HET" or “heteroaryl" as used herein represents a stable
unsubstituted or substituted five- or six-membered monocyclic aromatic ring
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trihydrate and the |ike. Suitable binders and adhesives include) but are
not limted to accacia gum guar gum tragacanth.gum sucrose, @eﬁ ain 2003
gl ucose) starch, and cellulosics (i.e. nmethylcellul ose, sodium

car boxymet hycel | ul ose, ethyl cel |l ul ose, hydroxypropyl net hyl cel | ul ose)

hydr oxypr opyl cel l ul ose, and the 25 |like)) water soluble or dispersible

bi nders (i.e. alginic acid and salts thereof, nmagnesium alum numsilicate,
hydr oxyet hyl ce+| ulose [i.e. TYLCSE "r'avail able from Hoechst Cel anese],

pol yet hyl ene P Y8 pol ysacchari de acids) bentonites, PCT/US99/30423

pol yvi nyl pyrrol i done) pol ynet hacryl ates and pregel ati ni zed starch) and the
i ke. Suitabl | Si a i I m . rches
(corn) potat o?yse '§°?5%§[?’§L‘§Paﬁ%'t"§’§%ﬁ%’{°9c% %ﬁ%égédﬁ%égtg%é{ggﬁfzg@ st ar ches,
cl ays (magneswhichabosists wficarbon etems)anddein anetoctbreeshatéroatomsrastestéchked sodi um

b t hyl [ uf i [ Li j
ool At i 2oL BRES ™ Hfle FelN GO hoV o fiaciduTt Bhy paloialtih B
| ocust bean, karbatyatonpedﬁdhmsm_tsdrlltl'aeegeaiﬁmftdﬁ agltatjll és?@éurel ERar&apIteiﬁ _ofIZQ(l;ﬁ WO
001 43398 P 99| 30423 cross-]|inke ol YV r.r.ol.i done and .the | i ke.
Sl tobl o | S etBIaAn Sy tichica, Bricate B9% itfeln PYAdIEV. SRR Wrkiefny. (o
t t pyrefiding), triaphenyiifuraryl, sraidt |, isO% A, jiyl, pyradotyl, ,
zt :2; gw:ts, (Bgri C l c?%%m@ 91”;[: chl ar.i dngL|ls,euﬁimr¥‘ ngnrﬂo%x O?O\(I)vg?(e(s:ar bowax
6000, sod um BYEIfethiazol] iniediraivldriezond enzimidzolhbenzaiBE Y, | aur i
Pt ar ) oL T e D P s & LT 111 6
avail abl e f rohﬁa ?30?@ﬁ%zﬁhd'a§f’m gﬁ"%@%?%qéi?@iﬂy\/\%?k@dacel Davi son,
and AERCShbT" heterdarflgradbaiiheNideSpyridmm, PRsHHenil) furdriyl hhd?qd:ih&ﬂﬁ?'l.%ﬁeﬁ eners and

tiavorants may be added to chewabl e solid dosage forns to 10 i nprove the

i
pal atability hetgrognya oroypds:3ibstityted, theigterpapbgoyp mayhave ope 1o l¥e oat i ngs

nmay be added gabsiints;Which dr8thdepbhdbntipsaeated fioM € 0C, QIR ehdlddgendand,i fication
of the dnrg or for aesthetic purposes. These carriers are fornmulated with

t he phar maceulftei@ardcalkoxy. elsyisming: giglkylaming, aplaming R WAERY- dose of t he
phar maceutical active with a therapeutic release profile. 15 Generally
these carriers aye_m xed-with'the phai pnaceutical active to forma solid

pr ef or mul d8i on conﬁ%‘eﬂpéﬁ’a&‘dﬁmaﬁgﬁﬁ alkyQrRuR ahsiititeq with gp @nd groupe

phar maceut | cake.@.@bbﬁﬁyl,%e@gethpn.esmfany,ﬂw@férinoavaiwxy'aa'naib_aw&ﬁ%wxval ly
acceptabl e salt thereof. eformul ation wll be Io[ med by one

o neral ly the pref
of three 20 pSFﬁHPrF%&“HMs‘Q’“h_(%{)aNng‘QfP%i henzylexy) @heéP?" Qm_ké(_ i on and
(c)dry bl endi péfersbein dligh ?foﬁP REbétRutbd QAR aR=PHiNG gwu?tu.&n-amvmﬁ).wms as
honogeneous, it is neant | hébsthe active ingredient is dispersed. evenly
t hr oughout t héeBbRiyE@ming feless topayarping g slitiisA withanaikyl geppp (e,
subdi vi dedpi NtRHaAKA IThetbint didikfarfincB@fors & aF amitoigrasp Wakh@ s) pills and
capsul es. Thi shsvgl I eBre_f ormul ati on, con ti\SI&th@’?n 25 1s hhe'PnerSUbdl vided into
uni t dosage f GiSyEstpt mﬂtht%}gigﬁ’é’gﬁf"ihﬁ ] aonPs.can ke the samesBout 0.1 ny
to about 500 wfepénti(e, M-falkyR,)! THY tefhh Cdlkyitfifo” hbans bR ERG! thiohether g The
tablets or pil]s contﬁl ni ng the novel conpositions may al so be formul ated

in multilayer 4&nSe?¥br pills to provide a sustained or provide
dual rel ease products. For exanple, a dual release tablet or pill can
conprise an 30 inngr dosage and an outer dosage conponent, the latter being

in the fordh of an &Rei8rBpAcYYes usedheargip maanspROrGIYC FAIFFHAAAIG2 LB be

separated by RAryH K68 (brakeied oMtraighb@tiakf) Uekited RSEn digariiehagbgti on in the
stomach and permts the i nner conponent to pass intact Into the duodenum or

t
to be del ayed remoyaliofthehydroxybgroun. g jcL 20E3 W O 001 43398 PCT/ US99I 30423

The term “halogen” shall include iodine, bromine, chlorine and fluorine.
30
Whenever the term “alkyl” or “aryl” or either of their prefix roots appear in
a name of a substituent (e.g., aralkyl, dialkylamino) it shall be interpreted as
including those limitations given above for “alkyl” and “aryl.” Designated
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variety of materials can be used for such enteric |ayers or coatings, such
materials including a nunber of polymeric materials such as shel fdcJUL 2003
cellul ose acetate (i.e. cellulose acetate phthal ate, cellul ose acetate
trimetllitate), polyvinyl acetate phthal ate, hydroxypropyl nethylcellul ose
pht hal at e, hydroxypropyl 5 nethylcellul ose acetate succinate) nethacrylate
and et hyl acryl ate copol yners, nethacryl ate and net hyl nethacryl ate
copolymers and the |ike. Sustained release tablets may al so be nade by film
coating or 4¥43%81 ati on using slightly soluble or insolROVESYIS: ances
in solution (which for a wet granul ation acts as the binding agents) or |ow

nelting solid far i I j i ngor por at e
the active i nap @glg}egn%f;%.gm?ﬁgger‘ %tgg'r?'a %%mﬁﬁ%ﬁég‘dgéﬁ#g@ {gﬁﬁe E@ﬁéﬁrg{f ic

pol yner s waxesarbondtaueinanatkybor cyclobliyltmoisty iodto tha diksl pooion of a(larger  beeswax,
camauba wax, cegyl alcohal tylstearyl alcohol, and the like), esters of
fatty acids n@yé%t,ttfe@t%\%gﬁ algﬁ&}gmﬂgf‘sgﬁz@@b’?%{?ﬁe materials that can be used
to granul ate, coat, entrap or otherwise limt the solubility of an active
15 ingredient to aghieve a prolonged.or sustained rel ease product. The

l'i qui d forﬁs in wh &Srf"ieﬂﬂ%ﬁ'egﬁ“eég qfi88x§‘?#'f}wgorp‘fa§§@ﬁtatf"nventi on nay
be iln_CO_rDO(rj at @drtfcﬁl@rbdﬁﬂidmjiiﬁhrnﬁilém mmh%;lierﬂfnw&bﬁmidn@mldembmdﬁ, but g(r) e
not limted t ueous so] uti,on ui t . avar e [ Ups), aquequs or

o1 suspensi ot e 3bis toaerEiobe s sabsentsandiae Bl beRR 8 M8,  Uoneed
oi |, sesame oOicompeasdybfthi®investionafbeiseRicled byone®f brdifanesKikinitise &bt si mi | ar
pharmaceutical vehicles. Suitable suspen%;a&g@ggent s for agueous

suspensi ons, iPRVIJREONRAHE that arg remigally thatepn Bereadlvici a, agar)

al gi nate (jo- e syfthesiyéLhPtehrigutaliPowstelti 2 WINg thosdethbBs bétierth  guar,
karaya, 25 |ocust bean, pectin) tragacanth, and xanthan gum cellul osics
such as sodi ume&R-boxynet hyl cel | ul ose, nethyl cel | ul ose,

hydr oxynet hyl cet | ul ose) hydroxyet hyl cel | ul ose, hydroxypropyl cellul ose and
hydr oxypr opyl nethyl cel |l ul ose, and conbi nati ons thereof, synthetic polyners-
such as pol yvi nyl nepmbrslireent of theprasent invention s B 6ppewRdefithg fosRda  and
pol yet hyl ene 3fngl ycol ; clays such as bentonite) hectorite, attapulgite or
sepiolite; and other pharnaceutically acceptabl e suspendi ng agents such as
lecithin, Yelatin or the Iike. Suitable surfactants include but are not
limted to sodi um docusate, sodiumlauryl sulfate, -pol ysorbate, .

oct oxynol -9, nonoxynol -10, pol ysorbate 20, 24 1 8 JUL 20QB WO 001 43398
PGTNS99/ 30423 pol ysorbate 40) pol ysorbate GﬁT_bplysorbate 80, pol yoxamer
188, pol yoxamer 236 and conbi nati erdbf. SXitable deflocculating or

di spersing agent include phgr al gr ecithins. Suitable
floccul ati ng agent include but lim/ted to sinple neutra

el ectrolytes (i.e. sodium chlori dé¥ potRssi um

NH

Re
o) / N\
Ves

(v)
wherein
20
Ry is selected from the group consisting of phenyl (wherein the phenyl is
optionally substituted with from one to two substituents independently selected
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5 chloride, and the like)) highly charged insol uble polyners and

pol yei ectrol yte species) water soluble divalent or trivalent iohg (ULe?003
calciumsalts, aluns or sulfates, citrates and phosphates (which can be
used jointly in formulations as pH buffers and fl occul ati ng agents).

Sui tabl e preservatives include but are not limted to parabens (i.e

nmet hyl ) ethyl, propyl and butyl), sorbic acid, thinmerosal, 10 quaternary
annonlun1salts benzyl al cohol, benzoic acid, chlorhexidine gluconate,
phenylethanowoﬁﬂﬂx?%e like. There are many |iquid vehi cl eRCEHS®AMAY be used
in liquid pharnmaceutical dosage forns, homever the liquid vehicle that is

used in a art] | ar Cpl endi n
agent (s). . rflt en%:xt(:l}h%falQﬂ @%%b%'gwwﬁ{‘%}%é’h @?ﬁﬂﬂygéﬁw%ﬁg@? ers agd
oils 15 i qum;hlogehj oyaes, lydmxipcstino, ited, @,-Cha&ylapmep@. d@&ylammwch as | ow
HLB dr ophi.l e- Li hi.| e Bal anc rtacta t al kon ctorite,
wat e$ Wnsoruh‘ﬂﬁerﬁk@ﬁggy‘yﬂ?‘@s 'T‘?Yi%ﬁ @ﬁﬁ%’“ﬁ"( ﬂ{*f?‘%?f'ﬂ\ @3‘5 | Pg and thia li ke.
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resustance dlsorts)ers in a subject in need thereof which comprises administering

30 any of the compounds as defined herein in a quantity effective to treat vascular
resistance disorders. A compound may be administered to a patient in need of

treatment by any conventional route of administration including, but not limited to
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25 pol ycyanoacryl ates and cross-|inked or anphipathic block copof §ngijls ?m3
hydrogel s and bl ends thereof. \Were the processes for the preparation o

t he conpounds according to the invention give rise to m xtures of

stereoi sonmers, these isonmers may be 30 separated by conventional techniques
such as preparative chromatography. The conmpounds may be prepared in
racem c formor individual enantioners nmay be prepared either by

enanti ospecific synthesis or by resolution. The conpounds nmay, for exanple,
be resol ved VA%43¥MWeci r conponent enantioners by 26 ~ 0 BCIUS2OEB2IND

001 43398 PCT/ US991 30423 st andard techniques such as the formation of

di ast ereoneri_c, pair salt formation ds, ma be resol ved
by or et 1 on 06 TR el gt acHiBE FpisdeRopl, el SEBRA LA GRp (e
chr omat ogr apBulscutfiedns) int&musbdlar, iradéimanfintiavensuy éte). auxiliary.

Al ternatively, the conpounds may be resolved using a chiral 5 HPLC col um.
During any of the processes for preparation of the conpounds of the present

i nvention, it nawrtveprammaﬁbbnaaw irovidéspHanibedtialofipesitiorsensi ti ve or
reactive grou on any of the nol ecul es concerned. Thjs be achi eved by

10 neans of BHiRg ”B?rStCQE‘PPWQFS thisigventiggn ﬂ?@ﬁﬂ%‘b‘”%&%crl bed in

Protective Gﬁmcba,cgg)gaéyega ry, ed. J.F.W MO e, Plenum Press,
1973; and T.W G eene M Wits) Protective Groups in Organic
S~rnthesis, John Wley & Sons, 1991. The protecting groups may be renoved

at a conveni qat rébﬁ?éﬂﬁ%m%&élﬂ%al%hﬁﬂsﬂ&ﬁi‘@ﬂﬁns'ﬁmmoh "brielt nidre - 15

Conmpounds of tP~~Is invention nma mni stered I n any of the foregoing °
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whenever g) Emgﬂeﬁ%ﬂeéﬁh a¥élﬁiﬁhﬁ|(%m€r%%b§trdﬁ'@ss cbﬁvefnﬁ?h‘é ired for a

subj ect . ose of a pharnmaceuti cal Itron of the present
i nvention rra)ﬂhg@"aﬂ&ﬂ QRHCWB@U'H"% 'eghmmﬂgewhqcbmamﬂtayoamamﬂ@o 000 ngy per

adul t human wgﬁety%vfonhewqé%@ﬂ@nﬂe&ﬁmva p}‘ &f&&ﬁ@h&a@hﬂﬁ@&%@@nge of

from about O o0 about er a uman per

admi ni strati d@g. @mbormguslra! s'dnlitsasan@arpum&f)atﬁlytqbleonl'tam@aceuincallye form of

25.0. 50,0, 150 qpCann clgdliowlyhineirt ndscilbuchst am o held, 17 o ent
for the sl;ﬁrrptpbmaqeuu@qllugpmﬁebl@fcam@ ray befound in fhe Handbeok ofo be treat ed.
An effective W%@@@f@wkﬁgﬂmﬁ Rbufafiosage | evel of

fromabout O wel g per day.
Pref erably, tﬁ$§0¢laﬁ|@eaﬂdsth¢rpdi\mml°&l Sogietyoffireat Brita®. ngJkg of 30 body
wei ght per day, nost preferably, fromabout 0.03 to about 10 ngl kg of body

Methods of formulating pharmaceutical compositions have been described in

20 numerous publications such as Pharmaceutical Dosage Forms: Tablets,
Second Edition, Revised and Expanded, Volumes 1-3, edited by Lieberman et
al; Pharmaceutical Dosage Forms: Parenteral Medications, Volumes 1-2,

edited by Avis et al; and Pharmaceutical Dosage Forms: Disperse Systems,
Volumes 1-2, edited by Lieberman et al; published by Marcel Dekker, Inc.

25
In preparing a pharmaceutiacl composition of the present invention in liquid
dosage form for oral, topical and parenteral administration, any of the usual
pharmaceutical media or excipients may be employed. Thus, for liquid dosage
forms, such as suspensions (ji.e. colloids, emuisions and dispersions) and

30 solutions, suitable carriers and additives include but are not limited to
pharmaceutically acceptable wetting agents, dispersants, flocculation agents,
thickeners, pH control agents (i.e. buffers), osmotic agents, coloring agents,
flavors, fragrances, preservatives (i.e. to control microbial growth, etc.) and a

20



wei ght per day. The conpounds nmay be admi nistered on a regi nen 01 1 ltJE éb
ti mes per day. 27 18 J~J~. 2003 WD 00/43398 PCTNS99| 304Z3 Opt ﬁa# 03
dosages to be admi nistered nay be readily determ ned by those skilled in
the art, and will vary with the particul ar conpound used, the node of

adm nistration, the strength of the preparation, and the advancenent of the
di sease condition. In addition) factors associated with the particul ar

subj ect 5 being treated, including subject age, weight, diet and tine of
adnini strati YPOU$I% result in the need to adj ust the dosdCTasgp0423
appropriate therapeuti c | evel , Abbreviations used in the instant

secification I Sch a | e ar s follows: 10 Bn
OP Bz - Benzylli c@ rp& ;éeaw wr a&ppt?\e rE@neﬁcﬁa 1igted aBove will b

Bi s(2- oxo- 3- oreqpivéd ﬂjrl&;brrlidmadssagacomhl ori del5 CBZ- Benzyl oxycarbonyi CP ~-
Conpound ' DCM Di chl or onet haneDl C- Di i sopropyl car bodi i m deDl EA

=Di i sopropyl et hyl am ne20 DVAP- 4-Di net hyl am nopyri di neDVF- N,

N-Di et hyl fornﬁﬁud@%@paamﬁ BiidtSas, fr&@xdmlélacpoﬁaérsl rdhiies fadpadegiopr opy! - -
Car bodi i m de25Et 20 =Di et h

z et her Et OAC= Ek\ﬁﬁtp acet at ekt OH4 Et hangl HBTU-
2- ( 1H Benzot r Fapielsoelcaps) Piliand tablets (eaeh ingimmeriatetrisase tedphosphat e
HOBT - HydrOxbél&%é@nals%é@irféd%@leasé‘foﬁnﬂlhﬂdns?%u‘talﬁe%an%?sMQQ&Hlﬁb%ggs HPLC -

Hi gh Performance Liquid Chronatograp | soprop Li t hi um al um num

hydri deMe- MetGARbE-preNot limited Wﬂewgra@u'aﬁm ¥%<ilqb<5'5?%tﬁ1\mmﬂlers
N- Met hyl mor pggﬁda'hﬁd\'ﬁrslﬂ\ﬁﬁraﬁr@ PJ‘anﬁhS'ﬂl(é PBdcau/sb @ tHirleaisgBf or rt- Room

tenperatureT Tri et hyi am neTHF- Tetrahydrof uranTPA- . Trif uoroacefic
aci dZ- Benzyl astwéﬁ"@aﬁwtalﬁgtsmq*mswlmwsenqths mastagdyantageous oral

10 dosage unit form, in which case solid pharmaceutical carriers are obviously

employed. If desired, tablets may be sugar coated, gelatin coated, film coated
or enteric coated by standard techniques.

The pharmaceutical compositions herein will contain, per dosage unit, e.g.,
15 tablet, capsule, powder, injection, teaspoonful and the like, an amount of the
active ingredient necessary to deliver an effective dose as described ‘above.
The pharmaceutical compositions herein will contain, per unit dosage unit, e.g.,
tablet, capsule, powder, injection, suppository, teaspoonful and the like, of from
about 0.03 mg to 100 mg/kg (preferably from about 0.1-30 mg/kg) and may be
20 given at a dosage of from about 0.1-300 mg/kg/day (preferably about 1-50
mg/kg/day and more preferably about 0.03 to 10 mg/kg/day). Preferably, for
the method of treating vascular resistance disorders described in the present
invention using any of the compounds as defined herein, the dosage form will
contain a pharmaceutically acceptable carrier containing between about 0.01 mg
25 and 100 mg, more preferably about 5 to 50 mg, of the compound, and may be
constituted into any form suitable for the mode of administration selected. The
dosages, however, may be varied depending upon the requirement of the
patients, the severity of the condition being treated and the compound being
employed. The use of either daily administration or post-periodic dosing may
30 be employed.

Preferably these compositions are in unit dosage forms from such as
tablets, pills, capsules, powders, granules, lozenges, sterile parenteral solutions
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WO 001 43398 PCT/ US99/ 30423 The net hod of nam ng conpounds of the present

i nvention follow accepted nonenclature rules. Wiere it is noted) gtyQLl?mger
"R' or "S" indicates the absolute configuration (Cahn-Ingol d-Prolog rules)
For exanple, structure nanmes are generally derived according to the
foll ow ng system 4'i-3 ~7~6a/6\ 5~ ~12~'~2 ~0 ~N~~2 H QJ~ ~4~ ~ 8 c.- |

| 2 NH Thus, the nanme representing Conpound 4 is: 4" 5 ~r/ _1 10
(S)-2-Phenyl -N

[ 3-chl or ~0- 401003338 12a- t et r ahydr o- 6H-[ 1, 4] oxazi no[ 4, 3- a] [pCTAlska0£20di azepi n
-11, (12H) -yl - car bonyl ) phenyl ] benzam de. Particularly preferred conpounds of
the present invention include those conpounds shown in Table I. 30 1 8
JUL 2003 WO Ow|suspengions metergdyaerpsgl griiquid spraye.ArepssrEwptles, autoinjector

#XYR, Conf i 9. 1fviebiérEnpoblidieRForadmifitifation By ofal Ghirdiasar, Stbiingdal,
intraocular, transdermal, parenteral, rectal, vaginal, inhalation or insufflation
means. Alternatively, the composition may be presented in a form suitable for

5 once-weekly or once-monthly administration; for example, an insoluble salit of the
active compound, such as the decanoate salt, may be adapted to provide a
depot preparation for intramuscular injection.

For preparing solid pharmaceutical compositions such as tablets, the

10 principal active ingredient is mixed with a pharmaceutical carrier, e.g.
conventional tableting ingredients such as diluents, binders, adhesives,
disintegrants, lubricants, antiadherents and gildants. Suitable diluents include,
but are not limited to, starch (i.e. com, wheat, or potato starch, which may be
hydrolized), lactose (granulated, spray dried or anhydrous), sucrose, sucrose-

15 based diluents (confectioners sugar; sucrose plus about 7 to 10 weight percent
invert sugar; sucrose pius about 3 weight percent modified dextrins; sucrose pius’
invert sugar, about 4 weight percent invert sugar, about 0.1 to 0.2 weight percent
comnstarch and magnesium stearate), dextrose, inositol, mannitol, sorbitol,
microcrystalline cellulose (i.e. AVICEL™ microcrystalline cellulose available from

20 FMC Corp.), dicalcium phosphate, calcium sulfate dihydrate, calcium lactate
trihydrate and the like. Suitable binders and adhesives include, but are not
limited to accacia gum, guar gum, tragacanth gum, sucrose, gelatin, glucose,
starch, and cellulosics (i.e. methyicellulose, sodium carboxymethyceliulose,
ethylcellulose, hydroxypropyimethylcellulose, hydroxypropyicellulose, and the

25 like), water soluble or dispersible binders (i.e. alginic acid and salts thereof,
magnesium aluminum silicate, hydroxyethylcellulose fi.e. TYLOSE™available
from Hoechst Celanese], polyethylene glycol, polysaccharide acids, bentonites,
polyvinylpyrrolidone, polymethacrylates and pregelatinized starch) and the like.
Suitable disintegrants include, but are not limited to, starches (com, potato, etc.),

30 sodium starch glycolates, pregelatinized starches, clays (magnesium aluminum
silicate), celluloses (such as crosslinked sodium carboxymethylcellulose and
microcrystalline cellulose), alginates, pregelatinized starches (i.e. com starch,
etc.), gums (i.e. agar, guar, locust bean, karaya, pectin, and tragacanth gum),

22



The conpounds of the invention wherein X and Y are nethyl ene may be
prepared as shown in Scheme AA. I|satoic anhydride and pipecolict Acidi Vi
condensed at high tenperature in DMF to afford internediate am de AA3. 10
Am de AA3 was reduced with lithium alum num hydride in retluxing THF, and
then coupled with acid chloride AA5 to afford 4-nitrobenzam de AA6. The

Nitro group ywg reduced to the corresponding anmne wt ' nd then
coupled with agblj %ghl oride AAS to afford the final produc&%&%@r

conpounds wherein Xis Oor S and Y is nethylene, the cyclic amno acid

| nter medi at Cord s kel BERARADARILONS U 58 ik SR EaRs 2pD! [ Shed (U
Larsson and R Carl son, Acta Chlm ca Scandi navica 1994, 48, 517-525). For

conpounds whntiaphergnisdnaitidea bt ave pet liglited &, staarates (magnesivm, ealgiyneddaci d

i nt er medi at ' : %%x I [ respondi ng
to AAl can Ese%né)bgﬂﬁg@c%%&é? i s%gege%@@ugbt%ﬁggga et rahgﬁr&g‘%’ﬁgtt . 1997, 38,
677-680). TABuUEnG carbowax 408D, rarhowax 6RE0.FRediomM gleate, adium benzoate,

#XR, RsR, R; Cogf{d: - - PO Y hHS8OH3- Cl Ph5
! Srisaot . br Ak 2ty R SR Foddob R e P i P o e
30H3- CI PhHR13@kadleCpildrhtsiRBLBIEH-DUt@Ne PbtHIREEA (13l CloeBstareh, BiliFs(i82CAB- ~ |11 L
20~~ WD 001 4

o O o 5. SrbusnEa daEb AT Capet. oY U plicaAyala FPBAN By 5- ox0) 3- O PHHR
S220H2- OHPh FE&R@&%P&M@SW@MS%@Q%UQ&%BWR&&Q*HNE HRS270H~3
- VeMeHRS28 O_E\_vvcl\a/gtgnérg/%}ig %E\%Srgr%g]#a_yl\t/n%laa%gsc? :t)’oot%_el?\;v_alt:)llle s_oll\i/g E‘loshalalgsforms to
10 improve the palatability of the oral dosage form. Additionally, colorants and
coatings may be added or applied to the solid dosage form for ease of
identification of the drug or for aesthetic purposes. These carriers are formulated
with the pharmaceutical active to provide a accurate, appropriate dose of the
pharmaceutical active with a therapeutic release profile.
15
Generally these carriers are mixed with'the pharmaceutical active to form
a solid preformulation composition containing a homogeneous mixture of the
pharmaceutical active of the present invention, or a pharmaceutically acceptable
salt thereof. Generally the preformulation will be formed by one of three
20 common methods: (a) wet granulation, (b) dry granulation and (c)dry blending.
When referring to these preformulation compositions as homogeneous, it is
meant that the active ingredient is dispersed evenly throughout the composition
so that the composition may be readily subdivided into equally effective dosage
forms such as tablets, pills and capsules. This solid preformulation composition
25 s then subdivided into unit dosage forms of the type described above containing
from about 0.1 mg to about 500 mg of the active ingredient of the present
invention. The tablets or pills containing the novel compositions may also be
formulated in multilayer tablets or pills to provide a sustained or provide dual-
release products. For example, a dual release tablet or pill can comprise an
30 inner dosage and an outer dosage component, the latter being in the form of an
envelope over the former. The two components can be separated by an enteric
layer, which serves to resist disintegration in the stomach and permits the inner
component to pass intact into the duodenum or to be delayed in release. A
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#XR, RdRaR, Conf | g. 3SHHPhHRS31S8- OVeHPhHRS32S8- FHPhHRS33S8, 9- ( Ovk) zHPhHRS34S9
- CI HPhHRS35S8, 9- ( F) 2HPhHRS36S8- MeHPhHRS37S8- Cl HPhHRS38S8- F3- Cl PhHRS39S10- Me
HPhHRS40S10- OVeHPhHRS41SH3- Cl H3, 5- MeRS42SH3- Cl | 3- MeRS43SH3- Cl H3, 5- Cl ZRS 34
1 8 J~JL 2003 WD 00/ 43398 PCTNS99/ 30423

44SH3- Cl Me3- |WE0A3498D" - FPhHRS46SH3- NMe2PhHS47SH3- Cl PhHS THETAISMERAdS of
formula (11) can be prepared as with (1) using the 5 anthranilic aci d

derivatives, i -am no- 3-thio ne- car hoxyl i c_aci

ami no- 3- pyr i dY%ycéMW?q canhe, t@ggiqmu&bgﬁgn%lam or F‘??é'f‘g‘fbfsucq'he anthranilic
acid derivati mefénalamdnﬁnmmﬁw@f pélyrhévi reaterigls Badtiag ghellag iceillosanhydr i de
derivatives b st andar

and then used ;@éatg g‘uﬁ%g@ﬁgtﬁig pilﬁ‘ ai%n)so%hulgsnelav\ncg %@@"93'8@?)\%9"38}5}% gglgg)
SCHEME AA acetate phthalate, hydroxypropyl methylcellulose phthalate, hydroxypropy!

5 methylcellulose acetate succinate, methacrylate and ethylacrylate copolymers,
methacrylate and methyl methacrylate copolymers and the like. Sustained
release tablets may also be made by film coating or wet granulation using slightly
soluble or insoluble substances in solution (which for a wet granulation acts as
the binding agents) or low melting solids a molten form (which in a wet

10 granulation may incorporate the active ingredient). These materials include
natural and synthetic polymers waxes, hydrogenated oils, fatty acids and
alcohols (i.e. beeswax, camauba wax, cetyl alcohol, cetylstearyl alcohol, and the
like), esters of fatty acids metallic soaps, and other acceptable materials that can
be used to granulate, coat, entrap or otherwise limit the solubility of an active

15 ingredient to achieve a prolonged or sustained release product.

The liquid forms in which the novel compositions of the present
invention may be incorporated for administration orally or by injection include,
but are not limited to aqueous solutions, suitably flavored syrups, aqueous or

20 oil suspensions, and flavored emulsions with edible oils such as cottonseed oil,
sesame oil, coconut oil or peanut oil, as well as elixirs and similar
pharmaceutical vehicles. Suitable suspending agents for aqueous
suspensions, include synthetic and natural gums such as, acacia, agar,
alginate (i.e. propylene alginate, sodium alginate and the like), guar, karaya,

25 locust bean, pectin, tragacanth, and xanthan gum, cellulosics such as sodium
carboxymethylicellulose, methyicellulose, hydroxymethyicellulose,
hydroxyethyicellulose, hydroxypropyl cellulose and hydroxypropyl
methylcellulose, and combinations thereof, synthetic polymers such as
polyvinyl pyrrolidone, carbomer (i.e. carboxypolymethylene), and polyethylene

30 aglycol; clays such as bentonite, hectorite, attapulgite or sepiolite; and other
pharmaceutically acceptable suspending agents such as lecithin, gelatin or the
like. Suitable surfactants include but are not limited to sodium docusate,
sodium lauryl sulfate, polysorbate, octoxynol-8, nonoxynol-10, polysorbate 20,
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H COyH AA1 |. AH THF AA3 AA6 5 10 _zn dust MeCOH NHACL O O DVF N.,~ 1Eﬁc(25b£
AA2TEANCI—|2C12iCIHO'NOZAA4AA5iNO,~\NHyAA7PCT/1Lﬁ5 O
Ni HO1) TEACHRCI2 . OPh Cl | AA8 2) prep hptc; 1 N HC The conpounds
of the inverjtion wherein Xis Oand Y is nmethylene may be prepared as
shown in Schene AB. Aziridine ABlL was protected by the action of benzyl
chloroformate to afford AB2, and then reacted with 2chl oroethanol to give
serine deri vMAW438B3  Conpound AB3 was deprotected by hy@FHYENBM3i s and
then cyclized in the presence of triethylamne to give norpholine ABS.

feuuotive oydPlaatelhed mplyshBaREn Honpolbdle 6 ab BB 8 p PR ¢’ Pt

was reduced \@35landicoibimatiehsitheraofn Byitableddeflocedatingsal dispersireg agert ol uoy|

tartrate sal tinclt?yedpr%cr%ggéuei%a%rgge Gcfime Siitkbly f}o%)agtri]nzgoélglen? MeRibPGe to 36
are not limited to simple neutral electrolytes (i.e. sodium chloride, potassium,

5 chloride, and the like), highly charged insoluble polymers and polyelectrolyte
species, water soluble divalent or trivalent ions (i.e. calcium salts, alums or
sulfates, citrates and phosphates (which can be used jointly in formulations as
pH buffers and flocculating agents). Suitable preservatives include but are not
limited to parabens (i.e. methyl, ethyl, propyl and butyl), sorbic acid, thimerosal,

10 quatemary ammonium salts, benzyl alcohol, benzoic acid, chlorhexidine
gluconate, phenylethanol and the like. There are many liquid vehicles that may
be used in liquid pharmaceutical dosage forms, however, the liquid vehicle that
is used in a particular dosage form must be compatible with the suspending
agent(s). For example, nonpolar liquid vehicles such as fatty esters and oils

15 liquid vehicles are best used with suspending agents such as low HLB
(Hydrophile-Lipophile Balance) surfactants, stearalkonium hectorite, water
insoluble resins, water insoluble film forming polymers and the like.
Conversely, polar liquids such as water, alcohols, polyols and glycols are best
used with suspending agents such as higher HLB surfactants, clays silicates,

20 gums, water soluble cellulosics, water soluble polymers and the like. For
parenteral administration, sterile suspensions and solutions are desired. Liquid
forms useful for parenteral administration include sterile solutions, emulsions and
suspensions. Isotonic preparations which generally contain suitable
preservatives are employed when intravenous administration is desired.

25

Furthermore, compounds of the present invention can be administered in
intranasal form via topical use of suitable intranasal vehicles, or via transdermal
skin patches the composition of which are well known to those of ordinary skill in
that art. To be administered in the form of a transdermal delivery system, the

30 administration of a therapeutic dose will, of course, be continuous rather than
intermittent throughout the dosage regimen.

25



1 8 JtJL ~0~3 WD 00/ 43398 PGTI US991 30423 produce AB9. Reduction of AB9 with
zinc dust followed by acylation with 2bi phenyl carbonyl chloridé Bafltibr 383
oxazine 4. SCHEME AB 5 ~co2Me cez-cl N CH2CI2 H ag. NaOH AB1 ~ClI Et 3N HCI
MeOH H2N CO2Me AB4 O N OH O ABJ ~COZMe Cl (CHZ~OH \ N BF3Et20 CBZ AB2 | C
O~ H2, 10% Pd-C ag. HCl Z-HN CO2Me AB3 O O 2-N02-PhCOClI ~ ~ Fe ~ N QO2Me
CN _CO2Me Et N, CHCO ~ AcOHH 3 2 2 O A85 02N crude material used ABff '
1) L.ITAH , ™FE4PI® 2- Cl - 4- NOy- PhCOCl 2) Di TO -D-tartari cPCIEISed/AM23~ Et 3N,
CHyd 2 MeOH Et 20 H Zn dust, MeCOH NH~CI ABlo AB8 1 ) 2-Ph-PhCOCI Et 3N,

2Cl 2
G Compounds of the present invention can also be administered in the form

of liposome delivery systems, such as small unilamellar vesicles, large

unilamellar vesicles, multilamellar vesicles and the like. Liposomes can be

formed from a variety of phospholipids, such as cholesterol, stearylamine,
5 phophatidylcholines and the like.

Compounds of the present invention may also be delivered by the use of
monoclonal antibodies as individual carriers to which the compound molecules
are coupled. The compounds of the present invention may also be coupled with

10  soluble polymers as targetable drug carriers. Such polymers can include, but are
not limited to polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamidephenol, polyhydroxy-ethylaspartamidephenol,
or polyethyl eneoxidepolylysine substituted with palmitoyl residue. Furthermore,
the compounds of'the present invention may be coupled to a class of

15 biodegradable polymers useful in achieving controlled release of a drug, for
exaniple, to homopolymers and copolymers (which means polymers containing
two or more chemically distinguishable repeating units) of lactide (which
includes lactic acid d-, |- and meso lactide), glycolide (including glycolic acid), -
caprolactone, p-dioxanone (1,4-dioxan-2-one), timethylene carbonate (1,3-

20 dioxan-2-one), alkyl derivatives of trimethylene carbonate, 5-valerolactone, p-
butyrolactone, y-butyrolactone, e-decalactone, hydroxybutyrate,
hydroxyvalerate, 1,4-dioxepan-2-one (including its dimer 1,5,8,12-
tetraoxacyclotetradecane-7,14-dione), 1,5-dioxepan-2-one, 6,6-dimethyl-1,4-
dioxan-2-one, polyorthoesters, polyacetals, polydihydropyrans,

25 polycyanoacrylates and cross-linked or amphipathic block copolymers of
hydrogels and blends thereof.

Where the processes for the preparation of the compounds according to
the invention give rise to mixtures of stereocisomers, these isomers may be
30 separated by conventional fechniques such as preparative chromatography.
The compounds may be prepared in racemic form or individual enantiomers may
be prepared either by enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved Into their component enantiomers by
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(52% 2) HC, Et20 4 NHO\ C | i NO2 AB 9 The conpounds of tge iEﬁe%hhé)n
wherein Xis S and Y is nethylene may be prepared as shown in S h& 4
Am noet hanet hi ol and 3- brornopynrvate 37 ~ ~ ~10L 2003 WO 00l 43398
PCTI US99/ 30423 were condensed and cyclized to produce AClL. This imne was
reduced by sodi um cyanoborhydride to give thiazine AC2. Acylation of AC2
with 2nitrobenzoyi chloride followed by iron-neidated reduction afforded
bi s-1 act am AWO 0073388 | nt er nedi ate AC4 may be carried forwaPGTaSIREApl i fied
in Schene 5 ABto give the final, thiazine target compounds. SCHEME AC 10 O
S NaCNBH3 S . HCI N + Br~CEt - pH R MeOH OCN OEt ~ CN-OEt [~O O
pH4 H O Aéia"ﬂégz 'gc@"i“eflﬂ&ﬁﬁﬁ%ﬁﬁgwfdlﬂgef%ﬁﬁﬂew%y o ne . .A1 -~
éo I AcCOH S_ Ogbfp_@tilﬁ)lgﬁh‘é%m&ﬁﬁn&ﬁﬂﬁﬁﬂlw béfdsdlviet by ferftion bPdRadbdbmefic Cheni cal
any. Hi i e
pany J esters or amides, followed by chromatographic separation and removal of the
chiral auxiliary. Altemnatively, the compounds may be resolved using a chiral

5 HPLC column.

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by

10 means of conventionai protecting groups, such as those described in
Protective Groups in Qrganic Chemistry, ed. J.F.W. McOmie, Plenum Press,

1973; and T.W. Greene & P.G.M. Wuts, Protective Groups in Organic
Synthesis, John Wiley & Sons, 1991. The protecting groups may be removed
at a convenient subsequent stage using methods known in the art.

15
Compounds of this invention may be administered in any of the foregoing v
compositions and according to dosage regimens established in the art whenever
treatment of disorders of vascular resistance is required for a subject.
20 The daily dose of a pharmaceutical composition of the present invention

may be varied over a wide range from about 0.01 to 30,000 mg per adult human
per day, however the dose will preferably be in the range of from about 0.01 to
about 1,000 mg per aduit human per day. For oral administration, the
compositions are preferably provided in the form of tablets containing, 0.01, 0.05,
25 01,05, 1.0, 25, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 and 500
milligrams of the active ingredient for the symptomatic adjustment of the dosage
to the subject to be treated. An effective amount of the drug is ordinarily
supplied at a dosage level of from about 0.01 mg/kg to about 300 mg/kg of body
weight per day. Preferably, the range is from about 0.03 to about 100 mg/kg of
30 body weight per day, most preferably, from about 0.03 to about 10 mg/kg of body

weight per day. The compounds may be administered on a regimen of 1 to 4
times per day.
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15 20 ~ H NWR spectra were recorded on a Broker AC- 360 spectroneter at 360
MHz, and coupling constants are given in Herz. Melting points wdr® JUL 2003
determned on a Mel-Tenp Il nelting point apparatus and are uncorrected.

M croanal yses were perfornmed at Robertson Mcroiit Laboratories, Inc.,

Madi son, New Jersey and are expressed in percentage by wei ght of each

el enrent per total nolecular weight. In those cases where the product is
obt ai ned as aWsHl043398 he free base is obtained by nethods kirOwWus9B0L2hose
skilled in the art, e.g. by basic ion exchange purification. Nuclear
magneti c resonance\é NVR) spectra for hydrogen atons were nmeasured in the

i ndi cated sol vent #RtIMa desagestnbe administere be eeadifedetemanedhby Wpstdar d on

a Broker AM 364 t in parts
et i1 i on doyed $9ifdfy aREANGRITHARe pIRE R AIRDUM Bsqi BiemaRdol 7 T2
001 43398 PCTNSEmigisiratiory; therfitrengih ofthe prepasatiopeand the eNmIncameat efdier ni ned on a
M cr omass| Hewl gldagBaohatich, Sl dotfior 98iors BSSIREHARS thelaftoulal Sunfekt ,

n erw se noted, t e naterials

el ectrospray ionizatlon techniques. ess ot

used in the’ exbging teated incledingsubiatt age; weighh diet and time of administratien. wila|
suppliers or s i ; e skilled in
t hgpart of che%g%lgﬁﬁgé/ﬁ%gbi as%"ﬁirﬁg%g’é%tsdtﬁ %}g’g‘?pdgé%??e%éﬂa’var y between

exanpl es, are hydrogen unl ess ot herw se noted. EXAMPLE 1 10

10-[4-[[ (2- Bi phenyl alaY VA TR I .

- 10, 11- di hydr o- 5H- ;ﬁzb%gé‘?ag%% g‘ml'ﬂgﬂh 'ﬁ%ﬁ“ ‘J‘Slé‘r’\'g%aé'f’% articuiarty the STEMeS, i xtur e
of isatoi c anhsgmtd Exmmglés, Brejas @IOWB8 nol ) and pipecolic acid (1.0 g, 0.0078
nmol ) in digethylformam de (5 nL) was heated at 150C for 18 h, cooled 15 to
rt, and pogﬁed into ice water (10 nL). The white precipitate was filtered)
waishepl vvit]tl :Ag\g _coImaa?zli(r), rTLaa;d @eneyl i nin vacug to gi ?/_e QAB (1|.0 9. A
solution o in a ated wit i thium al um num
hydride (13.4 niL, 1BT#:M in THF, Bf%lh&ﬁ%l:’%ﬁheat ed at reflux for 4 h, and
cooled to rt. This BORiGIre was (uBis(2ioao-3sdhambliding}t h water (5 nL) and sodi um
hydroxide (5 nL), 20 and the product r e tth EtOAc (50 nL). The
organic | ayer was washed with sat'd sﬁ%‘f%ﬁﬁﬁ%&% nate (20 nlL), dried

(sodi um sullfate), dBZevaporat ed Bemzgoxysamadylas a solid (0.53 g). A

sol ution of AA4, D%ﬁ(lS m),. an .34 g, 0.0034 nol) at rt was
treated with AAS (0754 g, 0.0029%%4;:45"&% stirred for 18 h. The reaction
was diluted with DAMCMS0 nl) ¥ waddiclomimethamat ' d 25 sodi um bi carbonate (15
0 A xtur e of AE NeGH (B0 i soRanEaRekE chi ori de (0. 75 ) wms
treated with zinc dQiBA (5. 2 Diisapraiyletmiigmiaad t hen heated at reflux for 2 h.
The reacti was ¢ tort, fig, celite, and the filtrate
concentr at gg The (r)lg*sn?g,ue was tredapgﬁdﬁe&l%lﬂfn%%ggaeti c acid (1 nL)) 30
neutralized with saDMF sodi um bi ddrNbBiraetbylfcamamides product extracted with
Et OAc (50 nmL). The ic layer was A water (15 nmL), dried

(sodi um sul fate), aﬁ evaporated to gm&ﬁ%%&g&zg white solid (0.59 g). A
sol ution of AA7) DAEPCO nl)) =and EtEy diroethylaminaprapy®4 nol) at rt was treated

39 : Carbodiimide
25
EtoO = Diethyl ether
EtOAc= Ethyl acetate
EtOH = Ethanoi
HBTU = 2-(1H-Benzotriazole-1-yl)-
30 1,1,3,3-tetramethyluronium
hexafluorophosphate
HOBT = Hydroxybenzotriazole
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1 8 JU. 2003 WO 001 43398 PCTNS99/ 30423 with AAS (0.44 g, 0.002 nol) and
stirred for 18 h. The reaction was diluted with DCM (50 ni), wpghyg[_ )

sat' d sodi um bi carbonate (20 nL), dried (sodiumsulfate), and evaporated to
a yellow solid. The solid was purified by reverse-phase HPLC (0.01 1

TFAl MeCN, C18 columm) to afford a white solid. 5 The solid was treated with
HC (1.0 ~, 1.0 nL) and evaporated to afford AA9 as a tan powder: np
191-193C. ' H WRABNSO-de) 1.2 (m 2 H), 1.6 (m 5 H)) 2. 3PCwysedsez3 1 H),
2.4 (m 1 H) 2.7 (t, J=4, 1 H, 2.9 (d) J=4) 1 H, 3.4 (d) J=6, 1 H)) 3.8
(d, J=6, 1 H), 4. , J=6, 1 H 6.4 (d, J=3,,1 H), 6.T-7.0 (m 7 H),
7.17.4 (m 8 H), 7'?‘5'(-’\%, 1=3, 1'1@’?"%“@@%%@!‘@ (MHH) . 10 EXAMPI -E 2
10-[4-[[ (2- Bi phenyl ) car bonyl ] angmdiastagaphy

-10, 11- di hydr o-5H (tetrahydropyri di no)?z, 1-c][1,4] benzodi azepine (2) 15 'H
NVR (CDCI3) 1.1 (m 1 H, 29 (m 1 H, 23 (m 1H) 2.7 (m 1H, 2.9 (m
2 H, 3.1 (m 1 Hip3.%rmispopyl 4.7 (rn;1 N), 5.6 ,br s; 2 H; 6.t (m 1
M, 7.1 (m_ 4" . I;g 7.2-7.6 (m 12 H),10.31 (s, 1 H,; M5 me 500.3 (MH).
EXAVMPLE 3 20 (RS)-BAhenyl - [ 4 Lithiug ajuringm ydrigfy dr o- 6H

[1,4] thiazino[4, 3-gkl[ 1, 4] - benzoqpapapi n- 11

(12H) -yl car bonyl ) phenyl ] benzam de (3) "H NWR (DVMSO-de) 2.5 (m 5 H)) 2.9
(M 1 H) 3.2 (m Me@H "3 85(d, Methamoly) | 4.1 (d, J=6, 1 H), 4.7 (m 1 H),
6.7 (m1H, 7.0-7mpk(m 4 &), ity F‘égnk“é?}a'w; M5 25 me 520.5 (MH).
EXAMPLE 4 (S)-2-Phenyl -N-[3-chloro-4-(1 (3,4, 12a-tetrahydro-6H

[ 1, 4] oxazi no[ 4, 3-a'ﬂ/|¥4 4] - beTizodiNeMsthyimarphelingn) - yI 30

car bonyl') ggenyl ] beggam de  ECl (N’gtté%pl ution of A81 (49 g, 0.48 nol), DCM
(1.0 L)) and Et3N (48.6 g, 1 eq) at 6 was treated with a solution of
benzyl chl orofom aPle {96 g,=1 ed}henyl DCM {100 L) dropwi se over 1 h. The
ice bath was renoy and the mﬁ&&&fzt@“ rred for 40 18 ,~UL Q03 WO
00/ 43398 PCTNS99/ 30423 20 h. The mXture was washed with water (200 niL))
20% citric acid (1BOORt), aRd brRaeen tebgratuie. The organic | ayer was dried
(Na2S0~), evaporatggs and dcied ﬂ&&g{a{@bg]h vacuumto give AB2 as an anber
oil (87.4 q) 77%. sol ution of .4 g)) DCM (1.5 L), and

2-chl oroetlganol (2PHF L, 10=eq) Tetrabydrofurens treated with BF3EtzO (14 nl),
stirred for. 48 h, dilutgd w (Jid). The |l ayers were separated,
and the organic Iaw'(:éﬁI was dried m%g‘%ﬂc%\%porat ed, and dried under high
vacuumto give AB34as an anber dlenzyloxycaghongboy. A ni xture of AB3 (114 g,
0.36 nmol), MeOH (2 L),,HC (1 N, 360 m.), and 10% Pd-C (10 g) was
hydrogenated at 50 psiglrt in a Parr apparatus for 7 10 h. The m xture was
filtered through celite and the filtrate evaporated and dried to give AB4
as white crystals (79.2 g, 99%9. A mxture of AB4 (79.2 g), MeOH (8 L), and
Et3N (73 g, 2 eq) was heated at refiux for 7 h, cooled to rt, and
evaporated to dryness. This residue was dissolved in DCM (1.2 L) and the
organic | ayer washed with brine (2 x 300 nm.), dried (Na2S0,), evaporated,
and 15 dried under high vacuumto give AB5 as a dark anmber oil (29 g, 569%.
A
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solution of AB5 (29 g) 0.20 nmol), DCM (3 L), and Et3N (26.3 g; 1.3 eq) at
OC was treated with a solution of 2-nitrobenzoyl chloride {45.&@, g‘ 2g]®q)
in DCM (500 nL) dropwi se over a 1 h period. The ice bath was r \)Q

the m xture stirred for 18 h. This mxture was diluted with water (250 nlL)
and the 20 | ayers separated. The organic |ayer was dried (Na2S0,),
evaporated, and purified by silica gel flash chromatography (EtQAc) to give
AB6 as a sol MO 0EB398, 90% . A mixture of AB6 (50 g, 0.17 neciysosmodd (1 L),
and Iron (60 g, 5 eq) was heated at refli~x for 20 h, cooled to rt, and
filtered with AcOH wash. The filtrate was evaporated and the cool ed, br own
residue treated with ice-cold 25 water (150 nm.). This dark solid was
filtered and dri edﬁ@@tn&@&%ﬁ rrvrffﬁﬁho%‘ﬂf'tﬁiaﬁrgébn@uﬁent%%ﬂovﬁ sol ution of
AB7 (20 g) 0.087 nol THF (600 C was treated th LAH (1 Nin
THF, Fluka) 2Pgcented eormerm!ﬂturerr@ipw \é\@etﬁ/iéts neted, thedetteroRR” oa ¥ indieatex e bat h

rem)ved The t

sequential |y V@&%ﬁwmﬁutgﬁﬁ?@ﬁn{WCmﬁ?meﬁgghﬁg %r%&ag@f&dﬁ@ﬁgo m.) .
This m xtuSe wapesiare gemlly&iedvedncomdmgtattr@faﬂovem 'Q‘YS&&IEO )) and evapor at ed
to give an anber oil. The oil was purified by flash chromatography (1:1
hexanel Et OAc) to give the racemc tricyclic diam ne product as pale yellow
crystals (10.9 g, 61 %. To a solution of# di am ne product (6.2 g, 0.030
nmol ) 41 1 8 JUL 2003 WO 00%3{8 9130423 in MeCH (40 nL) was added
D-di -p-toluoyl-tartaric aci (5.8‘8 1 &g) wi®h stirring. Once dissolution
occurred) EtzO (80 nL) was ded gi vel@a-gf oudy solution, and then MeCH
was added dropwi se until clarN y/V\&s re t\red The sol uti on was capped and
allowed to stand for three days to cr stals. The 5 crystals were
filtered) washed with cold Et20, an drled to give 3.4 g resolved salt
(58!'). This material was partltoﬁd\bet en Et OAc and NaCH (1 N)) m xed

t horoughly) and the | ayers separated.} organl c layer was washed with
wat er and brine, dried (Na2S0,)) and/,(evap@{ated to,9ive AB8 as a white

solid (1.52 g, 52% no wrong enargdiro ecte us Pirkle shift reagent
10 NMR). A solution of conpound ABS ), DCM (20 nlL), and
Et~N (1.8 nL, 1.3 eq) at OCV\/astreatedvvl s\l_g,t on of

2-chl oro-4ni trobenzoyl chloride (2.4 g, eq) I DCM (10 L), wam-ed to
rt, and stirred for 1.5 h. The reaction diIu{ed with DCM washed with

wat er, dried (NazSO ), evaporated) and purifi silica gel flash

chromat ography (0.1 15 NH, OH 1% MeOHI DCM) to/gl ve PB9 as a white foam (3.8
g, 99% . A solution - of the foamand MeOH (400 ) was treated with NH, Cl
(2.6-g) 5 eq) and zinc dust (22.7 g, 35 eq), ezred at retlux for 2 h, and
cooled to rt. The m xture was filtered through celite, and the fiItrate
evaporated to a solid. The solid was partitioned between Et QAc and wat er,
and the aqueoUkhushtmemamd represedtirgnCempoutitl 4ist h Et OAc. The conbi ned organi cs

wer e washe Wi RS eva d (o) e 0 as a
whi te sol 1 (32 RRBHR 3R e Bl RRE T e ol KR 2 5
0.011 nol), DCMr(zﬂ:Bnazh;)m -1 DR H)-y1-darbbnyl)phenyllbesdayhide.hl ori de (1.0 nlL) 1 eq)
Was stirred for 2.5 h, and then added to a solution of AB10 (3.6), DCM (20
m.), and Et,N (1.8 nL). This m xture was 25 stirred for 3 h, diluted with
OCM (100 nL), and Wimhrwiméfeﬁéﬂ/ccbmwmﬁjs oftecpresent thventiore incllide tliosgani ¢

| ayer was drie W#@ﬁﬂ; and purified by silica gel flash

chr omat ogr aphy \ O—IIDCM to provide a white solid (ca. 2
g). The solid was dissolved in MeOH (25 nmL)) treated with HCOIEt20 (1 N) 15
m.), and the solvents evaporated to give 4 (1.0 30 HCll.3 Hz00. 25Et 20) as a
white solid (2.5 g): nmp >210C (dec.); Ms me 538 and 540 (MH); Q- +215.5
(c 0.278, MeOH). Anal. calcd. for C-2H-CI N, 031. 0 HCL1.3 Hz00. 25Et 20
(616.46): C, 64.30; H 5.58; N) 6.82; C, 11.50. Found: C, 64.40; H, 5.44,
N, 6.70; C, 11.90. 42 18 .11~L. 2003 WD 001 43398 PCTNS99I 30423 gXAWMPLI F
5 (S)-2-(4-Hydroxyphenyl)-N [3-chl oro-4-(1, 3, 4, 12a tetrahydro-6H

[ 1, 4] oxazi no[ 4, 3-a][1, 4] - benzodi azepin 5 11

(121- ~-yl -car bonyl ) phenyl ] benzam de TFA (5)
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Whit e powder. 'HN (CD~0D) 2.61 (s) 1 H), 3.1 (m 1 H, 3.3 (m 3 H) 3.8
(dt, J=6 Hz, ) 4.1 (m 2 H)) 4.4 (d) J=9 Hz, 1 H), 4.9 (I} mmfﬂua
6.7 (d, J4Hz H), 6.82 (s, 2 H, 7.0-7.7 (m 12 H; M5 me 554 and, 556
(M#+#). 10 EXAI\/PLE6( S) - 2- Phenyl - 4- hydroxy-N [ 3-chl oro-4-(1, 3,4, 12a

tetrahydro-6H-[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] - benzodi azepi n11

(12H) -yl - car bonyl ) phenyl ] benzam de TFA (6) Wite powder: 'H NVR (CD30D)

2.59 (s, 1 Hvoow4398(m 1 H), 3.3 (m 3 H), 3.8 (dt, J=6 1lpctiesesBosd) 4.1

(m 2H, 4.4 (d, J=9 H) 1 H, 49 (m 4H, 6.8 (m 2 H), 7077(m13

; M5 me 554-gnd 556 (MH). EXAMPLE 7 (S)-2-(3-Hydroxyphenyl ~

[3-chloro-4-(1,3,4,12a 20 tetrahydro-6H

[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] benzodi azepirpgig(j12f - yl - carbonyl ) phenyl ] benzam de

TFA (7) Wiite powder. 'H NWVR (CD30D) ~Z. ( 1H, 3.2.(m 1 H, 3.3 (m 3

H) 3.8 (dt, J=6 Hz) 2 H, 4.1 (m 2 H, 43(d, J=9 Hz, 1 H, 5.0 (m 4
6.7 (d, J=4 Hz, 1 H), 6.9 (d, J=4/HLY1 H, 7.1-7.7 (m 13 H); Ms ne

554 and 556 (M+). 25 EXAWVPLE 8 \

(S 2- Phenyl - 5- hydroxy N-[3 2B

S_l;

<

, 3,4X12a tetrahydro-6H

< FA (8) 30 Wite powder. '"H
(CD90D) 2 59 (s) 1 H, 3.1 (m 3.3 (m 3 H, 3.8 (dt, J=6 , 2

4 H, 6.9.1 (s, 2 H, 7.0 (d,
; M5 me 554 and 556 (M+). 43

<
T
N
H
<
\‘
H
N
v
H

1 ~ JUL 2003 WO 00l 43398 PCTNSO

(RS)-2-(4-Methyl -thienyi)-4-fluoro-
[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] benzodi azepNi=
benzam de TFA (9) White powder:' H NWVR (
3.3 (m 3 H, 3.8 (dt,

L 3,4, 12a-t et rahydro- 6H
gar bonyl ) phenyl] 5

(s, 3 H, 2.59 (s, 1
H, 41 (m 2 H, 4.4

H, 3.1 (m 1H), ,

(d, J=9 Hz, 1 H, 49 (m 3 H, 6.9 (d, JAAHz, /2 H, 7.0-7.7 (m 9 H,
7.62 (s,1 H; MS ne 576 and 578 (M#). Q0 YAVRKE 10 (RS)-2, 6-Di met hyl - N
[3-chloro-4-(1, 3,4, 12a-tetrahydro-6H 1, 4] oxag 1, 3-a] [ 1, 4] - benzodi azepi n-
11 (12H)-yl carbonyl) phenyl ] benzam de TFA ("$0 hite powder. 'H NMR
(CD30D) 1.4 (m 1 H), 2.30 (s) 6 H, 3.2-4.1 (Mm 7 H), 4.2 (d, 15
J=9Hz, 2H) ,%4. 5(m H) , 49(m2H) 6.9(d, J=4Hz, 2H),7.0-7.7(m 7H), 7.83(s, 1 H);
M5 mfe 490 an

. 1
492 ) . LE 11
(RS)- 2, 3- D rre%?ﬁ)"g‘ ' ?‘Hcm orb-4- (1,3, Ié\ﬁlZa t et r atf¥edr o- 6H SPnfig-

[ 1, 4] oxazi no[ 4, 3-4] [ 1, 4] - be@HEpdi azepi €HL1 (12H) - yHcar bonyl ) RSenyl ] benzam de
TRA (11) 2 CH CH H RS

3 S CH, H RS

4 o CH, 3-Cl - R

The compounds of the invention wherein X and Y are methylene may be
prepared as shown in Scheme AA. Isatoic anhydride and pipecolic acid were
condensed at high temperature in DMF to afford intermediate amide AA3.

10 Amide AA3 was reduced with lithium aluminum hydride in refluxing THF, and
then coupled with acid chloride AAS to afford 4-nitrobenzamide AA6. The nitro
group can be reduced to thé corresponding amine with zinc, and then coupled
with acid chloride AAS8 to afford the final product AA9. For compounds
wherein X is O or S and Y is methylene, the cyclic amino acid intermediate

15 corresponding to AA1 can be prepared as published (U. Larsson and R.
Carlson, Acta Chimica Scandinavica 1994, 48, 517-525). For compounds
wherein X is CH and Y is CH (olefin), the cyclic amino acid intermediate
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V\ht powder:'H NMR (CD30D) 2.28 (s) 3 H, 2.31 (s, 3 H, 3.1 (m 1
3.3-4.1 (m 8 H,4.4 (d,J=9Hz,1 H,5.0(m2H),7.0-7.5(m BH), 7. S(ﬁBJatmjzzgm
H),7 (d,J=4 Hz, 1 H), 7.82 (s, 1 H,; M5 nme 490 and 492 (M#). 25 EXAMPLE
12 (RS~2- (4- Methyl -phenyl)-N [4-(1, 3, 4, 12a-t et rahydro- 6H

[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] - benzodi azepi n-11 (12H) -yl car bonyl ) phenyl ] benzam de
TFA (12) 30 Wiite powder:'H NWR (CD30D) 2.30 (s, 3 H) 3.0(m 1 H), 3.5
(m 4 H) 3.%003388 H), 4.1 (m2H},4.5(d,J=9Hz,1 H),5.1 (rCBH9804% d, J=4Hz)
1 H,7.2-7.7 (m 16 H; MSme 518 (MH). 44 ~ s Jm zao~ WO 00l 43398 EKE
13(R) 2- Phenyl - N . .

[ 3- chl or o- 4- (CPWSSQP"ﬂmt?étMa‘FW%PrSP{@déf@%@ﬁh%[(ﬁ Ruties( Tetmhed®A, odi azepi n-
11 (12H) -yl qabeswd. Behevédyenzam de HA (13) 5 V\hlte powder: MS mle 538

and 540 (MH+). PGINS991 30423 "EXAMPLE 14 (RS) - 2- Phenyl -

[ 3- met hoxy-4-(1, 3, 4, 12a-t et rahydr o- 6H
[1,4]oxazino[4,3-a][1,4]-benzodiazepk (12!-i7-yl 10

car bonyl ) phenyl ] benzam de HCl (14) rte powder. M5 me 534.6 (MH).
EXAMPLE 1% (RS)-2-Phenyl -N [ 2- net hoxy-4- (1, 3, 4, 12a-t et rahydr o- 6H15

[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] - benzodi azepi n- 11§§$) yl car bonyl ) phenyl ] benzam de
HCl (15) Tan powder: MsS mle 534.6 ( %E 16 20

(RS)-2, 3,4,5-Tetraf | uoro- N[ 3- 4-(&' 3,4,12at etrahydro- 6H[ 1, 4] oxazi no
- cajr/bévm-’(phenyl ] benzam de TFA (16)

[4,3-a][1, 4] - benzodi azepi R

Yel | ow powder: Ms nie 535 and ). 2% EXAMPLE 17
(RS}-2-Chloro-5-trifluoromethyl-N7|3-d&Wloro-4-(1, 3,4, 12a tetrahydro-6H

(1, 4] oxazi no[ 4, 3-a] [ 1, 4] - benzodi azepi 11l (12H)Rgll - car bonyl ) phenyl ] benzam de
TFA (1T) Wite powder: MS mle 565 ap 7 30 EXAMPLE 18

Rs
Y
—
Ve
v
Ex# X R; Ry R, R, Config.
5 O H 3-Cl 4'-OH-Ph H S
6 O H 3-Cl Ph 4-OH S
7 O H 3-Cl 3'-OH-Ph H S
8 O H 3-Cl Ph 5-OH S
9 O H 3-Cl 4-Me-2-thi 4-F RS
10 O H 3-Cl Me 6-Me RS
11 O H 3-Cl Me 3-Me RS
12 O H H 4'-Me-Ph H RS
13 O H 3-Cl Ph H R
14 O H 3-OMe Ph H RS
15 O H 2-OMe Ph H RS
16 O H 3-Cl F 3,4,5-F, RS

32



~ 8 ~I ~L 2~0~ WO 001 43398 PCTNS99/ 30423

11(12H) -yl - car bonyl ) phenyl ] benzam de TFA (18) Wiite powder. NS ‘{ﬂ e 514 and
516 (MH+). EXAMPLE 19 5 18 UL 2003
(RS)2-(Difluoronethylthio)-N[3-chloro-4-(1, 3, 4, 12at et rahydr o- 6H-[ 1, 4] oxazi
no[ 4, 3-a] [ 1, 4] - benzodi azepi n11(12H) -yl - car bonyl ) phenyl ] benzam de TFA (19)
White powder. MS rNe 544 and 546 (MH). 10 EXAMPLE 20 (RS)-2-Phenyl -N

[4- (1, 3, 4, 12awoaossday dr o- 6N [ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] - benzodcppspinmei 1

(12H) -yl carbonyl ) phenyl ] benzam de TFA (20) Wite powder: M nie 504.6
(MH). 15 EXAMPLE 21 (RS}-2-Phenyl -N

[ 3-chl or 6- 4- (17 3, 4012aHt et r ahydr®CBN| 1, @l oxazi noj £-B-a] [ 1, 4] - BSoxo- benzodi a
zepin-11 (12 yl rgnyl ) phenyd hpenzagwi de TFA (2 20 Wi t gepowder: Ms
m e 552 and 554 (I\/ﬁ) th) CAVPLE dZQP( Rsﬁnz- Phenyl - I\:?ZéP Rs

[ 2- hydroxy-4-19, 3, ®, 12d-t et rahy -6 6H SCHF, H RS

[ 1, 4] oxazi no[ 4 3-a 1,|_A|] - benzodi’gzepi n-lg,% (121g-yl,25

car bonyl ) phenyl j benzanide HC (22) Tan powder: me 520.6 '(RIKS/I—H); np

188- 195C (dec2y. ERAVAHE-@®)( RS)3-2t Pher®ih - N- [ 3- hydit oxy-4- (1, 3R8, 12a
tetrahydro-6 0 [L4]lgxazino[4,3~a][ 1,4l -benzodi gzepi n-11

(12H) -yl car bgzzjl )p eny'l'q] benzam 022?%| (23) Tan p er: M n 58520. 6 (MH);
np 185-188C (2®c.)O 46H 1 D JCL3-28D3 VPh 00/ 43398 HPCTNS99I 304R8S EXAMVPLE 24
(RS)-2-I\/bthyI-‘J‘\I o . H C

[ 3-chl oro-4- (?L, 3,4, 12a-tetr ahydr%’- éH[ 1, Mfoxazi no| 4","3- s][1,4]- Rénzodi azepin-
11 (12H)-yl 52%ar b@nyl fphenyl ] be®Zam ded’-MéRh(24) Mhite powdeRS M5 m e 476
and 478 (M) 26

O H H Me H RS
27 O H 3-Me Me H RS
28 O H 3-Me 4'-Me-Ph H RS
29 O H 3-Me Ph H RS
30 O H 3-F 4’-Me-Ph H RS

a3



El (AMPLE25 (RS)-2-(4-Methyl -phenyl)-N [3-chloro-4-(1, 3,4,12a 10
tetrahydro-6H [ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] - benzodi azepi n1l

(12H} -yl - car bonyl ) phenyl ] benzam de TFA (25) Wite flakes: M rh% ‘%2 2%
554 (M#). EXAMPLE 26 15 (RS)-2- Met hyl -

[4-(1, 3,4, 12a- tetrahydro 6H[ 1, 4] axazi na[ 4; 3-a] [ 1, 4] - benzodi azepi n=11

(12H) -yl carb ‘N% henyl ] benzam de TFA (26) White powder: MS nmle 442.5
(MHH) . 20 EXAKPPESIIB (RS) - 2- Met hyl - PCT/US99/30423

[ 3-met hyl -4-(1, 3, 4, 12a-t et rahydr o- 6H[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] - benzodi azepi n-
11 (12H) -yl car bonyI ) pheny! | benzam de TFA (27) Wiite powder: MS mle 456.5
(MH). 25 E~(AVPLE 28 (RS)-2-(4-Methyl-phenyl)-N [3-methyl-4-(1, 3,4, 12a
tetrahydro-6H[1 (4] oxazino[4, 3-a][ 1%@20& azepi nll

(12H~y1- car bonyl ) phenyl | benzam de T 30 Cream powder: MsS nle 532.6
(M#). (EXAMPLE 29 (RS)-2-Phenyl-N [3-nethyl-4-(1, 3, 4, 12a-tetrahydro-6H 47
1 B JUL 2003 WO 0D/ 43398 [ 1, 4] oxazi no|[ 4, 3- , 4] - benzodi azepi n-11 (12H) -yl
car bonyl ) phenyl ] benzam de TFA (29) Wj powd M5 me 598.6 (MH). 5
EXAMPLE 30 PCTNS99/ 30423 {RS~2- -N

[3-fluoro-4-(1, 3,4, 12atetr&f , ,
11 (12Myl - car bonyl ) phenyl ] benza TFA/(30) Cream fl akes: MsS nle 536.6
(MH+). 10 Synthesis of AC4 A 1 L roundNBottom flask was | oaded with

2- am noet hant hi ol hydrochl ori de (5. 24 0. 046 rml )) sodi um bi car bonat e
(9.70 g, 2.5 equiv.), 4.0 g of 3 A
m crowave oven) and 200 ml of dry

NH
Re
o) / N\
-
e
3 (V)
Ex# X R, R, R, R, Config.

3 S H H Ph H RS
31 S 8-OMe H Ph H RS
32 S B8-F H Ph H RS
33 S 8,9-(OMe), H Ph H RS
34 S 9Cl H Ph H RS
35 S 8,9-(F), H Ph H RS
36 S 8-Me H Ph H RS
kY S 8cCl H Ph H RS
38 S 8-F 3-Cl Ph H RS
39 S 10-Me H Ph H RS
40 S 10-OMe H Ph H RS
41 S H 3-Cl H 3,5-Me RS
42 S H 3-Cl I 3-Me RS
43 S H 3-Cl H 3,5-Cl, RS
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15 nethanol . Indicator - bronocresol purple) 50 ng - was added for
monitoring, the reaction mxture was fI ushed by nitrogen and maiing a.FULecI[]i]%
‘the nitrogen atnosphere. Ethyl bronopyruvate (10 g, 0.051 nol) was added by
syringe punp with such a rate that pH of the reaction m xture was

mai nt ai ned above 6 (dark olive color of the reaction mxture). The addition
t ook about 3 h. 20 Reaction was kept for additional 30 m n and sodi um
cyanobor ohydWQe/4388 8 g, 2 equiv.) was added as one porti ®@CT/USHS0423act | On
was acidified to pH 4 and naintained at this pH for 3 h by carefui~ ddition
of 6.0 MHCI. The color of the reaction m xture was yellow, the pH was

moni t or ed wi #h Pafipertd i ndi cat or 3@per. TMen the &kcess of 2BShydrochloric
aci d was add?gi toggetypH 1-2) affer gas eyogpl i orywas ceasedgighe reaction
m xture was Itered through Celite and evaporat ed in vacuum The residue
was di ssolvedbin 800 Wi of water 3aMMegxtr®hted orte tinme with 8liethyl ether,
the ether solutio di scar ded he aquegus sol ution was e basic {pH
8-9) by addi Hl gfwgﬁN aqueous 5309-{ tion ?8 sodi hydr oxi dremgnd 30
extracted 5 tines by 50 m portion of diethyl ether. Conbined organic
extracts were dried over magnesiumsulfate and filtered. Saturation of this
solution with gaseous HCl resulted the precipitation of the am no acid
ester hydrochl oride which was separat ed by filtration. The white crystals
were dried in the_vacuum 48 Jf JUL 2003 WD 00l 43398 PCfIU899I 30423 oven
providing 7.9 g (Gh8sempeyndspf formpla @) sen ba pregared ag with [) uiedi® wit h

lit. (U Lay ssamhraﬁmc EcldGéfWa&lOés i AC2Anfime 8 thisyng-caftxyfiP4did oP27- 525) . In a
100 m flask, AC2 66 g 041 nol ) was dissolved in_50 m of, di oxane
contai ning 5 ?ﬁ"'“813 M’F’E‘P‘ aﬁ?ﬂi‘ﬂﬁﬁ‘iﬁ' andpegiaisemerpaheregt. Phe anthganilicyas added
as one porti oab.&demt.w&ngoe(&noaeemlmeeanespaha.hgmeuhhmdern de was

added dropwi se) the addition took approxi matel mn, The s stem was kept

4 h at room tdstyatives ystandard methogds (condengatign wﬂh@ﬁ@%w"@w @by et her
(4 tines by Sfeffuded £95RIWIER SthamriAa.fractions were dried over anhydrous
magnesi um sul fate and evaporated providing 12.0 g (0.037 nol) of viscous
yel l ow oi 9 (AC3) which 10 was used without further purification. A 200 ni
flask with reflux condenser was | oaded with AC3 (12.0 g, 0.037 nol) and 10
g of iron filings. The reaction was refluxed for 4 h and decanted into 500
m of cold water. After 20 nin of stirring the white solid was
precipitated. It was filtered, washed with | arge anmount of cold water and
dried in the vacuum oven providing AC4 as white solid (7.0 g, 15 0.028
mol). 'H NVR (DMSO-de) 2.65 (dd, J=14.4 and 5.8 Hz, 1 H) 2.74-2.91 (m 2H),
3.16 (dt, J=12.6 and 4.7 Hz, 1 H), 3.33-3.41 (m 1 H), 4.19 (dd, J=9.9 and
5.8 Hz, 1 H), 4.58 (dd, J 14.1 and 4.3 Hz) 1 H), 7.11 (d) J 8.0 Hz, 1 H),
7.25 (t, J=7.7 Hz, 1 H), 7.54 (t, J 7.2 Hz, 1 H), 7.80 (d) J=8.0 Hz, 1 H);
M5 me 249 (VH ). 20 EXAMPLE 31 (RS)- 2-Phenyl -

[ 4- (8- met hoxy-1, 3,4, 12a-tetrahydro-6H[ 1, 4] t hi azi no[ 4,
n-11 (12H) -yl carbonyl ) phenyl ] benzam de HC (31 ) 25
550. 7 (M#). EXAMPLE 32 (RS)- 2-Phenyl -

[4-(8-fluoro-1, 3,4, 12a-tetrahydro-6H i

, 4] thi azi no[ 4, 3-a] [ 1, 4] - benzodi azepi n-11 (12!-n-yl 30
car bonyl ) phenyl ] benzam de HC (32) White flakes: M5 me 538.6 (MH); np
177-180C. 49

3-a][ 1, 4] - benzodi azepi
Wiite powder: MS nle
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~ 8 JUL 2UU3 WD 0014339B PCTI US99130423 EXAMP~_E 33 (RS) - 2- Phenyl - N
[ 4- (8, 9-di net hoxy-1, 3,4, 12a-tetrahydro6H-[ 1, 4] t hi azi no[ 4, 3-a] [1L84]]U;pe‘{%9di a
zepin-11 (12f-yl carbonyi)phenyl ] benzam de HC (33) 5 Wiite powder. e

550. 7 ( MHH).

EXAMPLE 34 (RS}-2-Phenyl-N-[4-(9-chloro-1,3,4 )

12a-tetrahydro-6H [1 (4]thiazino[4, 3-a][1,4]-benzodi azepin-11 (12H) -yl
car bonyl ) phen IJobenzan‘i de HC (34) Wiite flakes: Ms me 554 and 556 (MH).

EXAMPLE 35 (

H3¥henyl - 1 W 4- (8, 9-di tluoro-1, 3, 4, 12a-t et PERYSPEMBYH 15

[1,4]thiazino[4,3-a][1,4]-benzodi azepin-11 (12l --vyl
car bonyl ) phe ide HC (35) Wite powder M5 me 556.6 (M+); np
B EREAR

194- 199C.

(RS} - 2-Phenyl -N-[4-(8-nethyl -1, 3, 4)

12a-tetrahydro-6H 1, 4] t hi azi no[ 4,83-a] [ 1, 4] - benzodi azepi n;

(12l - -yl car bonyl nyl ] benzam. d HC (3 White . me 534.7
(M) np 191- 196C_L 25 EXAWPIE 37 § (R —g.Erenyl -
[ 4- (8-chl oro-1, 3, 4 10@xH et r anydr N

[1,4]thiazino[4,3-a][1,4]- benzodi"hzepi n-11 (12Hyl car Hﬂ)nﬂ ) phenyl ] benzam de
HCl (37) Wiite flakgs: M5 mle 55 nd 556 (M+). 30 EXQVPLE 38
(RS) - 2- Phenyl -N [ 3-chi oro-4-(8-fI'ubro-1, 3, 4, 12a 50 18 JUL 208 WO
00l 43398 PCTNS99J30A23 t et rahydr o- 6N

[1,4]thiazino[4,3-a][1, 4)-benzodi azepin 11(12H~y1l-car bonyl

HCl (38) Wite flakes: Ms me 572_and STé%A((JM—H).
212

10

5 N
LAH N
= D e S
d cl N

THF N

H QJ\CL o]

. NO,
AA4 AAS

NO,
AAB

1) TEA
Zn dust C(p CHyCly - "@/\p - HCI
Lnas . —_—
MeOH 0 Ph Z N
NH,CI N
o cl o
AAB O
NH2 2) prep hpic; 1 NH
e

AAY 1 N HCI

The compounds of the invention wherein X is O and Y is methylene may
be prepared as shown in Scheme AB. Aziridine AB1 was protected by the
action of benzyl chloroformate to afford AB2, and then reacted with 2-
chloroethanol to give serine derivative AB3. Compound AB3 was deprotected
by hydrogenolysis and then cyclized in the presence of triethylamine to give
morpholine ABS. Acylation of AB5 with 2-nitrobenzoyl chloride followed by
iron-mediated reductive cyclization afforded benzodiazepinedione AB7. This
bis-lactam was reduced with lithium aluminum hydride, resolved as its di-
toluoyl tartrate salt, and acylated with 2-chloro-4-nitrobenzoyl chloride to
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EXAMPLE 39 (RS)-2-Phenyl-N-[4-(10-nethyl -1, 3,4, 12a-tetrahyd

ro-6H 1, 4] thi azi no[ 4, 3-a][ 1, 4] - benzodi azepi n-11 (12H) -yl BM—'LJ)L 2[]{}3
car bonyl ) phenyl ] benzam de HC (39) Wite powder: Ms me 534.7 (

EXAMPLE 40 (RS)-2-Phenyl - N-[4-(10-net hoxy-1, 3,4) 12a-tetrahydro-6H

[ 1, 4]t hi azino[ 4, 3-a][1, 4] - benzodi azepi n-11 (12H) -yl

car bonyl ) phenyl ] benzam de HCl (40) 15 White powder: M5 mle 550.7 (MH).
EXAMPLE 41 (R)AI®SDI net hyl - N [ 3-chl oro-4- (1, 3, 4, 12a-t et rrimjussusoe2y
[1,4]thiazino[4,3-a][1,4]-benzodi azepin-11 ( 121--1 20

?m? nyE&RRgEé hbenég@ gegatalog q%éh%ylmmc d\Ps?wlowed by acylza’noSnOv(\Sntﬁle Qd 508

[ 3-chl oro-4- (B Beﬁyl ¢Boh chiahelaffor8ét exazine 4.

[ 1, 4] t hi azi no[ 4, 3-a][1, 4] - benzodi azepi n-11 (12H) -yl

car bonyl ) phenyl | benzam de HC (42) Yell ow powder. M5 mle 618 and 620
(M) . EXAVPLECABMEOABRST 3, 5-Di chl oro-N-[ 3-chloro-4-( 1,3, 4, 12a-tetrahyd
ro-6H [1, 4;t hi azi no[ 4, 3-a] [ 1, 4] - benzodi azepi n-11

(12H) -yl ca? bonyl ) phenyl ] benzam de HC (43) Wite powder. M5 mle 547 and
549 (M#). 51 1 8 JUL 2003 WD 00l 43398 PCTNS991304%3 EXAVPLE 44

(RS) - 2- Met hyl ?)amue NegBeichl or 0- togmél @(ca,)fbH) 12aot et a hyg, foa-r6.cH
[1,4]thiazino[¥, 3-a] [ I azepi T —(12H) - yl

car bonyl ) phenyH] benz % '2 55/4) Tan BpgRNser . WNI@OQ,;@ af¥ 620 (MH+) .
(RS) - 2- Fl uor ophemyl - N [4- 3 48D a- t et rahydr o- 6H 10
[1,4]thiazino[4,3-a][1,4]- benzodlA&%epl n-11 (12H) -yl AB3

car bonyl ) phenyl ] benzam de HC (45) Wiite powder. M5 mle 538.6 (MH).
r~AM~LE 48

o(\ ¢ ) EtsN [oj\ 2-NO,-PhCOCI [ l Fe

Hel N™ "CO,Me
MeOH N~ "CO,Me
HaN" CO,Me H 2 EtgN, CH;Clp O AcOH
AB4 . ABS ON
crude material used ABG

/""'\

™\ 1) LIAIH,, THF ™\
d\ N O @\N O 2-CH4-NO2-PhCOCI V’
V’ H
N,z—/ 2) DiTol-D-tartaric acid N— H EtaN, CH,Cl,
H O MeOH/Et;0 H
AB? ABS c

NO,
AB9

1) 2-Ph-PhCOCI

*HCI
EtsN, CH,Clp \—/
Zn dust, MeOH @ Sﬁ {52%) N— H

NH.CI 2) HCI, Et;0 O
0
cl

NH,

AB10 4

The compounds of the invention wherein X is S and Y is methylene may be
prepared as shown in Scheme AC. Aminoethanethiol and 3-bromopyruvate

a7



15 (S)-2-Phenyl-N [ 3-di net hyl am no-4-(1, 3, 4, 12a-t et rahydr 06N
(1,4]thiazino[4,3-a][1,4]-benzc~di azepin-11 (12H} -yl L 3
car bonyl ) phenyl ] benzam de HC (46) Wite powder. M5 me 563.7 ha/l—ily %Qg
EXAMPLE 47 (S)-2-Phenyl-N-[3-chloro-4-(1, 3,4, 12a-tetrahydro-6H [1
(4]thiazino[4, 3-a][1,4]-benzodi azepi n-11 (12H)-yl carbonyl)phenyl]benzam de
HCl (47) Wiite powder: np 192-197C MS mle 554 and 556 (MH); Qz3 +173.4 (c
25 0. 154, Me@rd)ooaa®sl192-197C. Anal. calcd. for C3zHzeCl N3OptFlusdosddadsl. O H20
(608.58): C, 63.15; H, 5.13; N, 6.9D0;, Cl, 11.65. Found: C, 63.29; H 4.99;
N) 6.78; Cl) 11.40. EXAWPLE 48 30

10- [ 4- [ [ ( 2- Bi yee@rsandensasband ¢yslizedsp peotiueg INC 1. Thislimine wag reduced by

W0 001 43306 PR IRTbsin e (el SIEAE RERP Ao G AGRNRE- \ 1 P Dcei fic

ermbodi ment of nifrabenzalyl chionsesolidwed, byliam-meidetedreductionptionded disdactBmanpl e 1 is

formul ated w Suf i Cl S Yyl . ] | anount
of 580 to 5902‘%' t @ef'%ﬁ'néd'éqezm?%"ﬁg%qggﬁehg‘aﬁllf)"gﬁ‘ieaeg. Q’Egﬁaan%ﬁkgﬁ‘s%“%%% VI TRO
RECOMBI NANE' VABG@PgiEShé!firai(IRATIDR tBighiDtdipodBB84Y. Conpounds were assessed for
their ability to displace H arginine vasopressin fromthe human V-1 or V-2
receptor in HEK-293 cells. Assay buffer is 50 MM Tris-Cl, 5 MO z, 0.1 %
BSA (pH 7.5) SCHEMBWAG 5 uglm of aprotinin, |eupeptin, pepstatin, 50

uglm bacitracin, and 1 mM Pefabl oc.' H vasopressin is 15

"H ar gi ni ne-8-vasopressin (68.5C I mol) final concentration in assay is
0.650.7.5nM. Into wells of 96-well rcyu bott om ppl ypropyl ene pl ates were

added buffer, test conpoundg nenbrane (contg ning clp humgn Vpd, or V-2
receptor), andH¥yasopr agsi dbe i Eﬁgﬁgﬁo to'sit at

n(plates w
room tenperature forg@ne hourll The Me®pl ¢s %‘P‘f‘l {earctt th i filter
GFI C 20 pl ates (presoaked in 0.3 polyethyl enei g ne)| Akt pl atesonere washed
5 times with cold physiol ogical saline cgntaining 0j05% Tween 20. After
drying, the bottomof the filter plates JereA%eal edjand 0. 0244 of

M croscint-20 was added to each filter. The top of the plate was seal ed.
and the plate was counted. Non-sgecific binding was determ ned by the

addition of 1. @N%M&%argi ni ng- 8Jvasopregsin iQ t e ,gvel Is. ~,x~n lre a
51 REVERSAL OF..\MA N-.I N I RI%&l N .. The

ant i - hyper t ensaa/8aHROb,idwkahe Of . C nds W§¥ sc @d(i n an anesthetized 30
nodel of vasopressin-induce pert ensi on. Mal e LogOEvans, nornotensive
rats of between 350 and 450 dody wei ght were anesthetized with
pentobarbital (35 ngl kg, ip) and naintai ned throughout the procedure with

an ip infusion of 10 ngl kg/hr. AP nine vasopressi f*fas infused at 30
ngl kgl m n,10

Reagents were purchased from Aldrich Chemical Company. High field

TH NMR spectra were recorded on a Bruker AC-360 spectrometer at 360 MHz,
and coupling constants are given in Herz. Melting points were determined on

15 a Mel-Temp Il melting point apparatus and are uncorrected. Microanalyses
were performed at Robertson Microlit Laboratories, Inc., Madison, New Jersey
and are expressed in percentage by weight of each element per total
molecular weight. In those cases where the product is obtained as a salt, the
free base is obtained by methods known to those skilled in the art, e.g. by

20  basic ion exchange purification. Nuclear magnetic resonance (NMR) spectra
for hydrogen atoms were measured in the indicated solvent with
tetramethylsilane (TMS) as the internal standard on a Bruker AM-360 (360
MHz) spectrometer. The values are expressed in parts per million down field
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53 ~ 8 JUL 20U W O 00143398 PCTNS991 30423 iv, to induce a stable
hypertensive state (ca. 50 nmHg increase in nean arterial bl ooqigp[}gﬁsg{]ﬂg)
Conmpounds of interest were adnministered in an ascendi ng dose fashion and

t he maxi num decrease in nean arterial blood pressure was recorded. An ED50
was determned fromthe linear portion of 5 the dose-response relationship
for each animal. This nodel was nodified slightly to assess the

bi oavai | abi | WG/00#83%8 onpounds of interest. Rather than dosipcg/usssso@di mals iv
i n an ascendi ng dose fashion, a single dose per aninmal was adm nistered

di rectly into th uodenum The anti - ertensive effects were then
moni tored forf r@@%ﬁ&%u?@%m&ﬁﬂsﬁ‘?ﬁar‘ﬁﬁ? W& %&F%ﬂ?d pr g digromagg/klemlat ul at ed.

54 ~a ~u-~ 2 Resul
Crpava g 1o R Vi B Loty oo B oG peBogery lolfrBfign ResultS

0. 2121429%). t@sgmgugsywmgapzqtber@m noted, the materials used in the examples were

0. 01159299 126( 0. 030
M NT1332( 2. 80 gxpﬁ‘%@%’% 15~ @%ﬁﬁ‘%%f@%@ﬁﬁ@wﬁ& BT 1261
uM 139%\T184 81 skesdard arethodekrowndogmponesskied inthe art of chemical synthesis.
UM 290NT22667 %8 < 3HEHRIENT 8%9155)’,% é%' between examples, are hydrogen unless

otherwise noted.

EXAMPLE 1
10 10-[4-[[(2-Biphenyl)carbonylJamino]benzoyl]
-10,11-dihydro-5H-piperidino[2,1-c][1,4]
benzodiazepine ¢ HCI (1)
A mixture of isatoic anhydride (1.1 g, 0.0068 mol) and pipecolic acid (1.0 g,
0.0078 mol) in dimethylformamide (5 mL) was heated at 150°C for 18 h, cooled

15 tort, and poured into ice water (10 mL). The white precipitate was filtered,
washed with ice cold water, and dried in vacuo to give AA3 (1.0 g). A solution
of AA3 in THF (10 mL) at rt was treated with lithium aluminum hydride (13.4
mL, 1.0 M in THF, 0.013 mol), heated at reflux for 4 h, and cooled to rt. This
mixture was quenched slowly with water (5 mL) and sodium hydroxide (5 mL),

20 and the product extracted with EtOAc (50 mL). The organic layer was washed
with sat'd sodium bicarbonate (20 mL), dried (sodium sulfate), and evaporated
to give AA4 as a solid (0.53 g). A solution of AA4, DCM (156 mL), and TEA
(0.34 g, 0.0034 mol) at rt was treated with AAS5 (0.54 g, 0.0029 mol) and stirred
for 18 h. The reaction was diluted with DCM (50 mL), washed with sat'd

25 sodium bicarbonate (15 mL), dried (sodium sulfate), and evaporated to give
AAG as a glass (0.83 g). A mixture of AA6, MeOH (29 mL), and ammonium
chloride (0.75 g) was treated with zinc dust (5.2 g, 0.08 mol) and then heated
at reflux for 2 h. The reaction was cooled to rt, filtered through celite, and the
filtrate concentrated. The residue was treated with 10% acetic acid (1 mL),

30 neutralized with sat'd sodium bicarbonate, and the product extracted with
EtOAc (50 mL). The organic layer was washed with water (15 mL), dried
(sodium sulfate), and evaporated to give AA7 as a white solid (0.59 g). A
solution of AA7, DCM (9 mL), and TEA (0.24 g, 0.0024 mol) at rt was treated
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1 8 JUL 2003 WD 00/ 4339S PCTNS99/ 30473 2512609NT26( 65% 0. 1

uM) 589NT271379NT2810149NT29639NT3014749NT314327% 10 uMNT322044% 10
UMNT33(199% 0.1 uM 6% 10 uMNT34(41% 0.1 uM 1% 10 uMNT353815% 10 168 JUL 2003
UMNT3618769NT3722759%NT3818~ 9! ' NT39(37% 0.1 uM (0.77 uM NT40(12% 0. 1

uM (4.3 uM NT41(38% 0.1 uM) 59NT42(629%40. 1 uM 09NT43(47% 0.1 uM 11
ONTA4(43% 0. 1 uM) 290NT45(69% 0. 1 uM) 159NT46478%NT4711(0. 85 uM NT NT = not
test ed) TABLBYQA¥433%i vo Bl ood Pressure Reduction Resul ts (BGFAS#930823 Dose
(ngl kg) BP Reduction (% ' , 58 1 8 JUL 24Q8 WD 00l 43398 PCTN599/ 30423 1

10, 67703 10 L0Rsdal 000 Yo P RAOPIAN, TRE B R BT e
of illustrati aith DOM (80 ML) &vashetbwith sattd sddivim bisarbonatet (20 enlgfdriede | nventi on
onooTas S, loefin ks evheblie s Row SRR, Phh SR belgal B, o2 97
~ a ~u~ 2003 Herselghaeb MAVIER0LE% TFA/METN, T EcoMifh Rorafford a white solid.
5 The solid was treated with HCI (1.0 N, 1.0 mL) and evaporated to afford AA9
as a tan powder: mp 191-193°C. 'H NMR (DMSO-d;) 1.2(m,2H), 1.6 (m,5
H), 2.3 (t, J=4, 1 H), 2.4 (m, 1 H), 2.7 (t, J=4, 1 H), 2.9 (d, J=4, 1 H), 3.4 (d, J=6,
1H), 3.8(d, J=6, 1 H), 4.8 (d, J=6, 1 H), 6.4 (d, J=3, 1 H), 6.7-7.0 (m, 7 H), 7.1-
7.4 (m, 8 H), 7.8 (d, J=3, 1 H); MS m/e 502.3 (MH+).
10
E E2
10-[4-[[(2-Biphenyl)carbonyl}Jamino]benzoyi]
-1 0_,1 1-dihydro-5H-(tetrahydropyridino)[2,1-c][1,4]
benzodiazepine (2)
15 'HNMR (CDCly) 1.1 (m, 1H),2.9(m, 1 H), 2.3 (m, 1 H), 2.7 (m, 1 H), 2.9 (m, 2
H), 3.1 {m, 1 H), 3.9 (m, 1 H), 4.7 (M, 1K), 5.6 (brs, 2 H), 6.7 {m, 1 H}, 7.1 (M, 4
H), 7.2-7.6 (m, 12 H), 10.31 (s, 1 H); MS m/e 500.3 (MH+).

EXAMPLE 3
20 (RS)-2-Phenyl-N-[4-(1,3,4,12a-tetrahydro-6H-
[1,4]thiazino[4,3-a][1,4)-benzodiazepin-11(12H)-yl-
carbonyl)phenyl]benzamide (3)
'H NMR (DMSO-d,) 2.5 (m, § H), 2.8 (m, 1 H), 3.2 (m, 2 H), 3.8 (d, J=6, 1 H), 4.1
(d, J=6, 1 H), 4.7 (m, 1 H), 6.7 (m, 1 H), 7.0-7.2 (m, 4 H), 7.3-7.6 (m, 11 H); MS
25 m/e 520.5 (MH+).

EXAMPLE 4
(S)-2-Phenyl-N-[3-chioro-4-(1,3,4,12a-tetrahydro-6 H-
[1.4]oxazino[4,3-a][1,4]}-benzodiazepin-11(12H)-yl-
30 carbonyl)phenyllbenzamide  HCI (4)
A solution of AB1 (49 g, 0.48 mol), DCM (1.0 L), and Et;N (48.6 g, 1 eq) at 0°C
was treated with a solution of benzyl chloroformate (96 g, 1 eq) in DCM (100
mL) dropwise over 1 h. The ice bath was removed, and the mixture stirred for
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A compound of the forrmula (1) or (I1): ~YNXRLNRS5A .1
integer fromDto 1; R-/-Y, NX/ IH YmI N J RZvathtHeénpmaZBUﬁ

that if mis 0 or 1, then "HET" in the conpound of formula (11) is a stable
five- or six-nmenbered nonocyclic aromatic ring system conposed of carbon
atons and one heteroatom wherein the heteroatomis selected fromthe group
consisting of N O and S which may occupy any position in the ring whereby
the resul ti nd*@9%338ystemis stable: Ais selected from t RETHFYARE23
consisting of -C(O-, S02 and CH2; Y is sel ect ed fromthe group consisting

of CH2 and rt_of an ol efi I S s d.fyom.the A onsi sting
of o, G av2f Ry RgimiShre s phshoRiauth witeh GOBMEY 2hdecdlit aBstSE iy -1 £ v
is CH as partamf bee O108f mb). Tﬁwargﬁnicaaﬁﬂv&% dmﬁt(NQES@n vapordtéd, rlandZ i's
selected fromthe up consi sti ng of 03,R is one

to two substi ?"LFé’nPgd‘?'n 8% YRR 19 Giva é’@lze%F PPO?H“PWeo'br(%;‘b %brép)st g of

hydrogen, al kydlutich dfAB2 (d?ai @@M £17%5 0PNl plohictséthansl (223 b, 16%eq) at sel ect ed
from napht hyl , wherein nap is optionally substituted with from5 one

o T our PO it WA et BRABHO! (74 S0.)cSaiTad for 4, @ncabuadyiin watet G5, o Fosy.
fluorinated Gy C&halnls;(érs were'Sbparat d_g%tﬁ@ rdKéﬁfegbé ye Wa8diidd N0, hydroxy,

anm no, nitro, | am no or m no (wher ei alk |
groups on thee\eaﬁomiﬁ@wrﬁeinpﬂ@ndamgbwammtemetam@s %ﬂﬁhbﬁr oihh#4 @i n phenyl

L3 0Bt L") VoSS AT b (98 908 ) HOHSILS: LEVEP N shadgencent
fluorinated Cand:80%l Rdby(10 g) was hgdragémteq aﬁﬁﬂrmlgirtovpal Raraapparatoe f@rl?kyl or
Sk oLt 1S ARGREPAEfE B ol g s, AldBOte ikl
i ndependent I ytosgjbsABHtasammwméls(ﬁﬁ_Z)geQQ%) tAvonidureaf IABRA(TO2 g)emQHad from
Pheler o B BV IR 2 e el AU 70, RPN
substituted aawbndMedltckawegm_r {Tihisnresizye tveassdigeolveduin ACK t1h2 &) ahéals& _one
et 7% " Bloch el ashBS MASAAE Y, £5o0 BUEHRREHA RO Wiabdhiend L1, o
or hydr oxy$) , dtied agder, higly yacyuni ol rgivey ABArasro darki amber all (Z% galSB%).am no,
C, - CA dialkyl 2 B of ABS (28 g, 0.20 ritol), DCM (3 L), and Et,N (26.3 g, 1.3 eq) at 0°C
' was treated with a solution of 2-nitrobenzoyl chloride (45.4 g, 1.1 eq) in DCM

(500 mL) dropwise over a 1 h period. The ice bath was removed and the

mixture stirred for 18 h. This mixture was diluted with water (250 mL) and the
20 layers separated. The organic layer was dried (Na,SO,), evaporated, and

purified by silica gel flash chromatography (EtOAc) to give AB6 as a solid (53

g, 90%). A mixture of AB6 (50 g, 0.17 mol), AcOH (1 L), and iron (60 g, 5 eq)

was heated at reflux for 20 h, cooled to rt, and filtered with AcOH wash. The

filtrate was evaporated and the cooled, brown residue treated with ice-cold
25 water (150 mL). This dark solid was filtered and dried to give AB7 as a tan

solid (24.6 g, 62%). A solution of AB7 (20 g, 0.087 mol) and THF (600 mL) at

0°C was treated with LAH (1 N in THF, Fluka, 270 mL, 3.1 eq) dropwise over a

1 h period, and the ice bath removed. The mixture was stirred for 18 h, cooled

to 0°C, and treated sequentially with water (24 mL), NaOH (1 N, 36 mL), and
30 THF (500 mL). This mixture was filtered, and the filtrate dried (Na,SO,), and

evaporated to give an amber oil. The oil was purified by flash chromatography

(1:1 hexane/EtOAc) to give the racemic tricyclic diamine product as pale yellow

crystals (10.9 g, 61%). To a solution of the diamine product (6.2 g, 0.030 mol)
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20 (wherein the al kyl groups on the am no may be the same or different))
(halo), _3 C, -Cg alkylthio, C -C8 alkylsulfonyl, C, -C8 alkylthiae,g Q}{C3003

al kyl sul finyl, heteroaryl (optionally substituted with one to two
substituents independently selected fromC, -C8 al kyl) or phenyl (optionally
substituted with fromone to two substituents i ndependently selected from
C -4 alkyl, C -C4 alkoxy, fluorinated C -C4 al kyl, 25 fluorinated C -C4

al koxy, hal o&'é’r‘l’“"‘w%mo) hydroxy, amino) nitro, C, - C4 al ky [PEFUSEH/30423 - C4

di al kyl am no (wherein the al kyl groups on the am no may be .the sanme or

diff , - | h -4 al kyl | fi 1)
R | o ool ber dy NG G} b8 2ased ARSI EAE 800 (BacE. R it 1 ™ 5
et hgtt%*m"%"'ﬁsﬁ'?‘m?fm G ) K A O e oary])
oo A By Bhi f1en MOH ek addipd daRuisa antgaty Was Tosoresoazs o

sel ected f rorﬁddﬁ%ngﬁé%%p?@@%hébllm% é%HﬂU féﬁ&ﬂee Gﬁ&é to @W!&}ystals The
al koxycar bonyl) al kyl sul t onyl aryI sul is selected fromthe

group consi st§¥Rjalsiwers fiterge nwasied i '%ﬁkﬂ a"ﬁl@"ﬁ@ ta give3-4 @ eeeied he group
consi sting ofsaty@B9ge "Thid mdtétia? wWas! parftioned b%'t\)ééBWEtGA& ahd rwaoﬁl(wu)l n6)

hydr oxy, dial kylam no (wherein the alk I rou on the am no may e t he
same or di f f SPEAE thoroughiy. Andothetiayars sabareiac: erganicoleyer was Mvaghed

phar maceut i Ca\MWwﬁfeﬁ‘%ﬂB%S &idd (N, $6])e8hd e@apoTS'@d‘iQ'ﬁW&URQBCHs Lfiiten 1

wherein "HET" is sel ected romtﬁ"e group consisting o ophene, furan,

pyrrol e and 189lig\di5di e52°/A LY WTQI(@!JE““AH‘GF sletastas using RMK@r ghift reagamt hy| i s
optional | ¥r 0 SURQRIRY. W?éiut‘i’&ntﬁ {J ! r| Q\EQ 4 O%Qﬁ?ﬁﬂs g@lﬁr(tzglrtL dgn@ndent ly

selected fromtrifl uoronet uor methox
-N-(C, -C4 al klidhf)l 21¢8vimals, e1.8 e@ﬁeahIOR(ylwgﬁ dm@tadomthhe sokition b2~ ¢Mnro-|4e same or

different) HubfBiTiset2 4T 1 Poah Bt FRT bifned 840 HA%GHs4T 19 Of

hydr ogen and ne
for 1 5 h. The reaction was diluted with DCM, washed with water, dried

(Na,S0,), evaporated, and purified by silica gel flash chromatography (0.1%
15 NH,OH/1% MeOH/DCM) to give AB9 as a white foam (3.8 g, 99%). A solution
of the feam and MeOH (100 mL) was treated with NH,Cl (2.6-g, 5 eq) and zinc
dust (22.7 g, 35 eq), heated at reflux for 2 h, and cooled to rt. The mixture was
filtered through celite, and the filtrate evaporated to a solid. The solid was
partitioned between EtOAc and water, and the aqueous phase extracted once .
20 with EtOAc. The combined organics were washed with brine, dried (Na,SO,),
and evaporated to give AB10 as a white solid (3.6 g, 99%). A solution of 2-
biphenylcarboxylic acid (2.2 g, 0.011 mol), DCM (15 mL), DMF (0.1 mL), and
oxalyl chloride (1.0 mL, 1 eq) was stirred for 2.5 h, and then added to a
solution of AB10 (3.6), DCM (20 mL), and Et;N (1.8 mL). This mixture was
25 stirred for 3 h, diluted with DCM (100 mL), and washed with 10% NaHCO,,
water, and brine. The organic layer was dried (Na,SO,), evaporated, and
purified by silica gel flash chromatography (0.1% NH,OH/1% MeOH/DCM) to
provide a white solid (ca. 2 g). The solid was dissolved in MeOH (25 mL),
treated with HCI/Et,O (1 N, 15 mL), and the solvents evaporated to give 4 (1.0
30 HCle1.3 H,000.25E,0) as a white solid (2.5 g): mp >210°C (dec.); MS m/e 538
and 540 (MH+); [I°,; +215.5° (c 0.278, MeOH). Anal. calcd. for Cy;H,,CIN;O;¢1.0
HCle1.3 H,0¢0.25Et,0 (616.46): C, 64.30; H, 5.58; N, 6.82; Cl, 11.50. Found:
C, 64.40; H, 5.44; N, 6.70; Cl, 11.90.
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and pharmaceutically acceptable salts thereof. 30 3. The conpound of C aim

1 wherein R4 is hydrogen; 60 1 ~ s~~ zoo3 and phar maceutlcallygaqwaxﬁlmlgl e
salts thereof. 4. The conpound of Caim1l of the fornula (Il1I)

JR25 Z (1l1l) wherein Y is selected fromthe group consisting of CH2 and
CH as part of an olefin; 10 X is selected fromthe group consisting of CHZ2,
CH as part of an olefin, NR3) Sand O with the proviso that if Y is CH as
part of an oM 4r#3398hen X is CH as part of an olefin; 15 RCT/USYEA43t 0 two
substituents independently selected fromthe group consisting of hydrogen,
C -4 alkyl, C -C4 al koxy, halogen, amno C -C4 alkyl, oxo and nitro; 20 Rz
IS NHCOAr; R3 is selected fromthe group consisting of hydrogen, acyl,

C -4 alkyl, C-C4 al kyl sul fonyl an fonyl 25 R5 is selected from
the group consisting of hydro | koxy, chlorine,

fluorine, hydroxy, dial i 'ﬁ!ﬁ'?%b@’yﬂw{%@“ﬁq%ﬁ %ﬂgaﬁs on the ami no may
be the same or di f 1 er e@irknydrs-6HA[43REBAGN - ANk ehbbaigzepivet hoxy; 61

5 11(12H)-yl-carbonyl)phenyljbenzamide ¢ TFA (5)
White powder: 'H NMR (CD,0D) 2.61 (s, 1 H), 3.1 (m, 1 H), 3.3 (m, 3 H), 3.8 (dt, J=6
Hz, 2 H), 4.1 (m, 2 H), 4.4 (d, J=9 Hz, 1 H), 4.9 (m, 4 H), 6.7 (d, J=4 Hz, 1 H), 6.82 (s, 2
H), 7.0-7.7 (m, 12 H); MS m/e 554 and 556 (MH+).

10 EXAMPLE 6
(S)-2-Phenyl-4-hydroxy-N-[3-chloro4-(1,3,4,12a-
tetrahydro-6H-[1,4Joxazino[4,3-a][1,4]-benzodiazepin-
11(12H)-yl-carbonyl)phenyl]benzamide « TFA (6)
White powder: '"H NMR (CD,0D) 2.59 (s, 1 H), 3.1 (m, 1 H), 3.3 (m, 3 H), 3.8 (dt, J=6
15 Hz, 2 H), 4.1 (m, 2 H), 4.4 (d, J=9 Hz, 1 H), 4.9 (m, 4 H), 6.8 (m, 2H) 7.0-7.7 (m, 13 H);
MS m/e 554 and 556 (MH+).

EXAMPLE 7
(S)-2-(3-Hydroxyphenyl)-N-[3-chloro-4-(1,3,4,12a-
20 tetrahydro-6H-[1,4]oxazino[4,3-a][1,4]-benzodiazepin-
11(12H)-yl-carbonyl)phenyllbenzamide » TFA (7)
White powder: 'H NMR (CD,0D) 2.60 (s, 1 H), 3.1 (m, 1 H), 3.3 (m, 3 H), 3.8 (dt, J=6
Hz, 2 H), 4.1 (m, 2 H), 4.3 (d, J=9 Hz, 1 H), 5.0 (m, 4 H), 6.7 (d, J=4 Hz, 1 H), 6.9 (d,
J=4 Hz, 1 H), 7.1-7.7 (m, 13 H); MS m/e 554 and 556 (MH+).
25
EXAMPLE 8
(S)-2-Phenyi-5-hydroxy-N-[3-chloro-4-(1,3,4,12a-
tetrahydro-6H-[1,4]oxazino[4,3-a][1,4]-benzodiazepin-
11(12H)-yl-carbonyl)phenyllbenzamide « TFA (8)
30 White powder: ‘*H NMR (CD,0D) 2.59 (s, 1 H), 3.1 (m, 1 H), 3.3 (m, 3 H), 3.8 (dt, J=6
Hz, 2 H), 4.1 {m, 2 H), 4.4 (d, J=9 Hz, 1 H), 5.0 (m, 4 H), 6.9.1 (s, 2 H), 7.0 (d, J=4 Hz, 1
H), 7.12 (s, 1 H), 7.2-7.7 (m, 11 H); MS m/e 554 and 556 (MH+).
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1 8 JtJL 2003 and pharnmaceutically acceptable salts thereof. Té:
conpound of Claim4 wherein Y is selected fromthe group consi st1 gJuLf 285D
and CH as part of an olefin; 5 X is selected fromthe group consi sting of
CH2, CH as part of an olefin, Oand S; Ais -C(O-; 10 Zis CH Ar is
phenyl, wherein phenyl is optionally substituted with fromone to four
substituents independently selected fromC,-C8 alkyl) C, -Ca al koxy,
fluorinated MO @M438®8 al kyl, fluorinated C, -Ce al koxy, C, - GETarsad30¢13
(wherein optionally the alkyl or aryl portions are independently

substituted and the al kyl portion Wtitut ed with at | east one
fluorine andlor the aryl portion ma endently substituted with from
one to two substituents )= {4Methyichilefiyl)-8a806r0-/-[3-EHlofd4y| , C, - Ce al kyl thio

or hydroxyl), C, -Ce aral wherel n 20 tionall | koxy or aryl
portions are mdependent(i'v?’glﬁ?s‘ﬁ'?'ﬂﬁd&fsaﬁ 41%2'89%&(%&&’“ on may be

substituted with at |east pAgodidépin-1R1ZMVIRErHoR§I)EHenly POrtion may be
i ndependently substituted with fromgﬁe t'o two sgl stl l]Jents sel ected from

hal ogen, C5-C4 al kyl, C, -C6 al kyl b&ﬂzameh%IMﬁbyl) hal ogen, cyano)

hyd , | 4k 25
kot o oups. Qupifeptiler: + Nl FEUT2 001e, 5132081 (1) 3 G itk 3 ‘?E)

al kylthio, C, 3(&3(dal-kﬁll'!a,|2ﬂ'ﬂn941 (mC2-H)s4 dl(&.quQHﬂzﬂ i), 4(33(ﬂaI3<|y|) 6.9 (d, d54 Hz, 2

het | | t tit t

re er a1 (OB 2091 SHIEF RO IO Gl et

with fromone to two substituents independently sel ected fromC, -C4 al kyl)

C -C al kaxy, fluorinated 30 C, - mgﬁ@@gorlnatedc C4 al koxy,

hal ogen, cyano, hydroxy, am no, nit | kyl am no, C,-C4 dial kyl am no
(wherein the al kyl gr(R$)2,6Dimdikyl-A-Brohloray-(6.3,4,12a-tetrahydrastd-be t he sanme or

and phar mceut i oal |y aciEBPRR S A RepdsietoBne NS i of the
formula (1V): -N X R i N R5cémonyl)phenyl]benzamide « TFA (10)
White powder: 'H NMR (CD,OD) 1.4 (m, 1 H), 2.30 (s, 6 H), 3.2-4.1 (m, 7 H), 4.2 (d,
15 J=9 Hz, 2 H), 4.5 (m, 1 H), 4.9 (m, 2 H), 6.9 (d, J=4 Hz, 2 H), 70-77(m 7 H), 7.83 (s, 1
H); MS m/e 490 and 492 (MH+).

EXAMPLE 11
(RS)-2,3-Dimethyl-N-[3-chioro-4-(1,3,4,12a-tetrahydro-6 H-
20 [1,4]oxazino[4,3-a][1,4])-benzodiazepin-11(12H)-yl-
carbonyl)phenyllbenzamide « TFA (11)
White powder. 'H NMR (CD,OD) 2.28 (s, 3 H), 2.31 (s, 3 H), 3.1 (m, 1 H), 3.3-4.1 (m, 8
H), 4.4 (d, J=9 Hz, 1 H), 5.0 (m, 2 H), 7.0-7.5 (m, 8 H), 7.5 (d, J=4 Hz, 1 H), 7.6 (d, J=4
Hz, 1 H), 7.82 (s, 1 H); MS m/e 480 and 492 (MH+).
25
EXAMPLE 12
(RS)-2-(4-Methyl-phenyl)-N-{4-(1,3,4,12a-tetrahydro-6H-
[1,4]oxazino[4,3-8]{1,4])-benzodiazepin-11(12H)-yl-
carbonyl)phenyllbenzamide ¢ TFA (12)
30 White powder: '"H NMR (CD,0D) 2.30 (s, 3 H), 3.0 (m, 1 H), 3.5 (m, 4 H), 3.8 {(m, 2 H),
4.1 (m,2H),4.5(d, J=9 Hz, 1 H), 5.1 (m, 2 H), 6.9 (d, J=4 Hz, 1 H), 7.2-7.7 (m, 16 H);
MS nve 518 (MH+).
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I NHR6 Ol R~ 10 (IV) wherein X is selected fromthe group consj Sgayn
CH2, Sand O 15 R is one to tw substituents independently sgmcﬁjéd%p@m

the group consisting of hydrogen, C -C4 al kyl, C,-C4 al koxy, hal ogen) am no
C, -C4 alkyl, oxo and nitro; R5 is selected fromthe group consisting of
hydrogen, C -C4 alkyl, C -C4 al koxy, chlorine, fluorine, hydroxy,

di al kyl am nthMerel n the al kyl groups on the am no 20 may be the sane or
different), 94388 onret hyl and trifluoronethoxy; 63 ~ RCIYSIBEBI R6 s
selected fromthe group consisting of hydrogen, C -C4 alkyl, C -C4 al koxy,

phenyl (wherein the phenyl is optimstltuted with fromone to two
substituents independently sel ecte 4 al kyl, C, -C4 al koxy,

fluorinated C -C4 al k)(R)—Z-FlhaoyHMa-ﬁﬂo:ﬁ#m?:61]12&-thraﬂydﬂosﬁjén cyano, hydroxy,
amno, nitro, C-C4 5 erein the al kyl
groups on the am no mati‘i @él(%&ggr?ﬁ%&aﬂ#@é%ﬁﬁgﬂ%’gm al kyl sul fonyl)

C, -C4 alkylthio, or C-C4 ehmhwwﬁenmdehzamrdal.m|(aahermn the al kyl ~or
aryl portions are opti de |y substituted and the al kyl
portion m§y Eﬁﬂ%‘&e ?N% %/\Péé: f&f"%@@% Jone fluorine and/or the aryl
portion may be independently substituted with fromone to two substituents

10 selected from hal ogen, C -4 al k¥| i C! -C6 al kylthio or hydroxyl))
het eroaryl (optionally substituted 0 two substituents

i ndependent | y sel ect gRgf2-PRelyl-NS-Abifbky-2. (0 Iaanl ‘P&Q@irah%‘?&-%?—ﬂarw (C - C8)al kyl
(wherein the heteroaryl portion is _optional substituted with one to two

substituents sel ected fih GIWQ,Z"JQfé%lﬂﬁ])be"Fﬂﬁlﬁpm'@(G@")’YM) al kyl thi o and

hal ogen; d 15 R is inde f group consi sting of
hydr ogen,ﬁ)?l uorine, chlori %g%ﬁg% ne§%§‘?f%@%el.r|q@h%g al kyl, C,-Ce al koxy,
fl uorinated (!VhitﬁipwdeylM&ndeéa‘hﬁl(MhHons ther eof, wherein R, represent one
to four independently selected groups; 20 and pharnaceutically accept abl e
salts thereof. 7. The conpound of Claim1l selected fromthe group

consi sting of 25 10- [4 [[(2-Bi phenymm ] am no] benzoyl ]-10, 11-di hyd

ro- 5H pi peri di no[ 2 '

10- [ 4- I[OI[ FZ- :Bi IpheLyI)) onquﬂwﬁAi“g&' ]’l'-aldti)?z__LaIt-eg'laHY/ch'oﬁ-FgH( t et rahydr opyri

fno) 2 1) 3 ] bene gnmspnos-ap “;""“zﬁf‘“‘i""'"““-*2”-”%';[4 3-a] [ 1, 4] benzod
-2 - -(1, 3,4, - - 6H- iz i , 3- , 4 z

i azepi n-11 )(/12H) -yl -car bongﬁ%&p%gh%%ﬂ?l%rﬁie ‘ ébias?

Tan powder: MS m/e 534.6 (MH+).

EXAMPLE 16
20 (RS)-2,3,4,5-Tetrafluoro-N-[3-chloro-4-(1,3,4,12a-
tetrahydro-6H-[1,4Joxazino{4,3-a][1 ,4]-benzodiazepin-'
11(12H)-yl-carbonyl)phenyljbenzamide » TFA (16)
Yellow powder: MS m/e 535 and 537 (MH+).

25 EXAMPLE 17
(RS)-2-Chloro-5-trifluoromethyl-N-[3-chloro-4-(1,3,4,12a-
tetrahydro-6H-[1,4]oxazino[4,3-a][1,4]-benzodiazepin-
11(12H)-yl-carbonyl)phenyl]benzamide ¢ TFA {(17)
White powder: MS m/e 565 and 567 (MH+).
30
EXAMPLE 18
{RS)-2-Fluoro-3-chloro-N-[3-chloro-4-(1,3,4,12a-
tetrahydro-6H-[1,4]oxazino[4,3-a][1,4]-benzodiazepin-
45



18 ~UL 203

(S)-2-Phenyl -N-[3-chloro-4-(1, 3, 4, 12a-tetrahydro-6H[ 1, 4] oxazi no[14831LH-] [2]]034
] benzodi azepi n-11 (12H) -yl - car bonyl ) phenyi ] benzam de;
(S)-2-(4-Hydroxyphenyl)-N-[3-chloro-4-(1, 3, 4, 12a-tetrahydro- 6H

[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] - benzodi azepi n- 11

(12H) -yl - car bonyl ) phenyl ] benzam de; (S)-2-Phenyl -4-hydroxy-N-[ 3-chl oro-4-(
1, 3,4, 12a-t etWaloy4pnes- 6H [ 1, 4] oxazi no[ 4, 3-aJ[ 1, 4] - benzodi azeqi/us99/10423

(12H) yl - carbonyl ) phenyl ] benzam de; 10

(S)-2-(3-Hydroxyphenyl) - mml oro-4-(1, 3,4, 12a- tetrah¥dro 6H

[ 1, 4j oxazi no[ 4, 3-aj [ 1, 4j116 rybq:aﬁ@ml)anrwllbenzamlde-TFA(

12 I b
ES) F%éheﬁs{gn%{&mylw?% o%gdsw((y% )4 12a-t etrahydro- 6H 15

[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4J- benzodi azepi n-11

(12H) -yl - car bonyl ) phenyl ] benzam de;

(RS)-2-(4-Methyl -2-thienyl)-4-fl uor%ﬂ#oro- 4-(1, 3,4, 12a-tetrahydro- 6H
[ 1, 4] oxazi rso[ 4, 3-a] [ 1, @&éd%pmﬂmmthm}N-[&chlorM-m,3.4.12a-

-yl - b ) ph \ . . .
g %é)H) 2y6 Ba:re? % ) RI— Fg)(%}rﬁ?@&rz@—ﬂ%]g%%l%3@m EHWPS'%FP'M 4] oxazino[ 4, 3

()" 2,50 oy T cplere e (o BTty o 6t 1,4 (4,3
me - or,0-4- et r ahydr o- oxazi no

a][1,4]- benzo&pé%‘b‘?‘%?efcﬁ%ﬂﬂ?% "‘EQ"!@)@‘F@%} phenyl ] benzani de; 25

(RS)-2-(4-Methyl -phenyl )-N[4-(1, 3,4, 12a-tetrahydro-6H[1, 4] oxazi no[ 4, 3

al[ 1, 4] - benzodi azepi n-11 (12H) -yl - carbonyl ) phenyl ] benzam de;
(R) - 2- Phendfl - N-[ 3-chl or o- 4- (1, 3, 4, 122XAMPLERDdr 0- 6H-[ 1, 4] oxazino(4,3-a][1, 4

] 30 benzodi azepin-11 (12thsyd- pﬁéﬁ)}p.wqxl() Rhema-{ehanydigiere; 65
' [1,4]oxazinol4,3-a)[1,4)-benzodiazepin-11(12H)-yI-
carbonyl)phenyl]benzamide « TFA (20)
White powder: MS m/e 504.6 (MH+).
15
EXAMPLE 21
(RS)-2-Phenyl-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6 H-
[1,4)oxazinof4,3-a][1,4]-5-oxo-benzodiazepin-11(12H)-yl-
carbonyl)phenyllbenzamide » TFA (21)
20  White powder: MS m/e 552 and 554 (MH+).

EXAMPLE 22
(RS)-2-Phenyl-N-[2-hydroxy-4-(1,3,4,12a-tetrahydro-GH-
[1.4]oxazino[4,3-a][1,4]}-benzodiazepin-11(12H)-yl-
25 carbonyl)phenyl}benzamide ¢ HCI (22)
Tan powder: MS m/e 520.6 (MH+); mp 188-195°C (dec.).

EXAMPLE 23
(RS)-2-Phenyl-N-[3-hydroxy-4-(1,3,4,12a-tetrahydro-6 H-
30 [1,4Joxazino[4,3-8][1,4]-benzodiazepin-11(12H)-yl-
carbonyl)phenyl]lbenzamide « HCI (23)
Tan powder: MS m/e 520.6 (MH+); mp 185-188°C (dec.).
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~ B JUL 2003 (RS)-2-Phenyl -N-[3-nethoxy-4-(1, 3, 4)

12a-tetrahydro-6H[ 1, 4] oxazi no[ 4,3 a][1, 4] - benzodi azepi n-11 18 JUL 2003
(12H) -yl - car bonyl ) phenyl ] benzam de;

(RS) - 2- Phenyl - N-[ 2- met hoxy-4-(1, 3,4, 12a-tetrahydro-6H-[ 1, 4] oxazi no[ 4, 3
a][1, 4] - benzodi azepi n-11 (12H) -yl - car bonyl )phenyl ] benzam de;
(RS)-2,3,4,5-Tetrafl uoro-N-[ 3-chloro-4-(1, 3,4, 12a-t et rahydr o- 6H

[ 1, 4] oxazi no[WO®M43®B 1 4] - benzodi azepi n- 11 PCT/US99/30423
(12H) -yl - car bonyl ) phenyl ] benzam de; 10
(RS)-2-Chloro-5-trifluoronethyl-N[3-chloro-4-(1, 3, 4, 12a-tetrahydro-6H
[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] - benzodi azepi n- 11

(12H) -yl - car bonyl ) phenyl ] benzam' de; EXAMPLE 24

[ 4] oxcrzi nol 4, 3. 5] [ 1(AP-BDIIBURAGRApiore 411 3.4, Faelanpano -6
(12H) -yl - car bonyl )phen)[hk!tﬁtﬁllﬂﬂg@a]ﬁﬁ] benzodlazepln-11(12H)— I

(RS) - 2-(Di fl uoronet hyl thi o) N- oro-4-(1,3,4 tetrahydro 6H
[ 1, 4] oxazi ho[ 4, 3-a] [ 1, 4] - beasshsemy Bhem_amlde-Tf:A(

(12H) -yl - car % W
(RS) - 2- Phenyl - Mﬁ%??é“ﬁ?ﬁﬁ%“ﬁ ZSH- [1, 4] oxazino[ 4, 3-a][1,4] 20
benzodi azepi n-11(12H) -yl - car bonyI )phenyl ] benzam de;

(RS) - 2- Phenyl - N-[3-chl oro-4-(1,3 ydro- 6H-[ 1, 4] oxazi no[ 4, 3-a] [ 1,

4] 5-oxo0-benzod iazepin-11 (12H) yI - phenyl | benzam de; 25
(RS) - 2- Phenyl - N-[ 2- hydr(&&-24(4(Metbyl4¥13mmx!\k[étohm?-dr(dr3c34-,|-‘l¥a 4] oxazi no[ 4, 3

(RS)- 2 Prabyl <N [ o hydPiatIs A A GRGSR0NQ EEIRBRRAAT, o op4 5

al[1,4]- beRzlodl azepi RI 111(4 28)H1-catbongt)tenyljbgrizamidd ©TRA{28)de; 30
RS) - 2- Met c 0- 4-
(1 3)4 12a- t)e/t Waﬁqéﬁ? 558)55‘9 %[(MH:?) al[1,4] benzodiazepin-11

(12H) -yl - car bonyl) phenyl ] benzam de;
EXAMPLE 26
15 (RS)-2-Methyi-N-[4-(1,3,4,12a-tetrahydro-6H-
[1,4)oxazino[4,3-a][1,4)-benzodiazepin-11(12H)-yl-
carbonyl)phenyl]benzamide « TFA (26)
White powder: MS m/e 442.5 (MH+).

20 EXAMPLE 27
(RS)-2-Methyl-N-[3-methyl-4-(1,3,4,12a-tetrahydro-6 H-
[1,4]Joxazino[4,3-8][1,4]-benzodiazepin-11(12H)-yl-
carbonyl)pheny!lbenzamide » TFA (27)
White powder: MS m/e 456.5 (MH+).
25
EXAMPLE 28
(RS)-2-(4-Methyl-phenyl)-N-[3-methyl-4-(1,3,4,12a-
tetrahydro-6H-{1,4]oxazino[4,3-a][1,4}-benzodiazepin-
11(12H)-yl-carbonyl)phenyllbenzamide « TFA (28)
30 Cream powder. MS m/e 532.6 (MH+).

EXAMPLE 29
(RS)-2-Phenyl-N-[3-methyl-4-(1,3,4,12a-tetrahydro-6 H-
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1 8 JfJL. 208 (RS)-2-(4-Methyl-phenyl)-N-[3-chloro-4-(
1,3,4,12a-tetrahydro-6H [ 1, 4] oxazi no[ 4, 3-a][ 1, 4] - benzodi azepi n- 1118 JUL 2003
(12H) -yl - car bonyl )phenyl ] benzam de;

(RS)-2-Methyl -N-[4-(1, 3,4, 12a-tetrahydro-6H[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4]
benzodi azepi n-11 (12H) -yI - car bonyl ) phenyl ] benzam de;

(RS)-2-Methyl -N-[ 3-nethyl -4-(1, 3, 4, 12a-tetrahydro-6H-[ 1, 4] oxazi no[ 4, 3-a] [ 1,
4] benzodi azewowe/dsdes 12H) - yl - car bonyl )phenyl ] benzami de; 10pcT/S99/30423

(RS) - 2-(4-Met hyl -phenyl )-N-[3-nethyl -4-(1, 3, 4, 12a-t et rahydr o- 6H

[ 1, 4] oxazi no[ 4, 3-a] [ 1, 4] - benzodi azepi n- 11

(12H) - yI - car bonyl ) pheny|[].8lenazinal4.3:alll Rpeozadiazepin-N (12H)-yl-

et 4 L P L 0

(RS) - 2- (4- Met whitepiowder)MSIini/8518.6¢me+Y- (1, 3, 4, 12a-tetrahyd ro-6H

[ 1, 4] oxazi no[ 4, 3-a] (1, 4] - benzodi azepi n-11

(12H) -yl - car bonyl ) phenyl ] benzam de; 20 (RS)-2-Phenyl -N-[4-(8-nmethoxy-1, 3, 4)
12a-t et rahydro- 6H-[ 1, 4] t hi azi no[ 4, 3 EXAMPEE 30enzodi azepi n-11

(12H) -yl - car bonyl ) phenyl

(RS) - 2- Phenyl - N- [ 4- ( 8- f|<&%§'§ %%M'-PQ&MW&HWP&@#M?&]th| azi no[ 4, 3- a][l

4] b di azepi n- 11 (RS) - 2- Phenyl -
o (9-chloro-1. 3,4, Ton: tetrgm%l}?gbgaﬂﬂﬂai@ Béﬁllggﬁgﬁﬁdg&egfﬁ 4

benzodi azepi n- 11 ( 12H) - Y\ (12 ﬁwymhgnqlbsnmmaefws

(RS) - 2- Phenyl (%] 4 12a-tetrahydro-6H[ 1, 4]thiazino[4,3
30 a][1,4]- l benéz\zéﬁ‘g%g?)lgﬁw 126:8 car bonyl ) phenyl ] benzam de; 67 18
JuL 2003 10

(RS) - 2- Phenyl -Myl -1,3,4,12a-tetrahydro-6H[1,4]thiazino[4,3-a][1
4 A 1 L round-bottom flask was loaded with 2-aminoethanthiol hydrochloride
(5.24 g, 0.046 mol), sodium bicarbonate (9.70 g, 2.5 equiv.), 40 g of 3 A
molecular sieves (activated in the microwave oven) and 200 ml of dry
15 methanol. Indicator -~ bromocresol purple, 50 mg - was added for pH
monitoring, the reaction mixture was flushed by nitrogen and maintained in the
nitrogen atmosphere. Ethyl bromopyruvate (10 g, 0.051 mol) was added by
syringe pump with such a rate that pH of the reaction mixture was maintained
above 6 (dark olive color of the reaction mixture). The addition took about 3 h.
20 Reaction was kept for additional 30 min and sodium cyanoborohydride (5.8 g,
2 equiv.) was added as one portion.

The reaction was acidified to pH 4 and maintained at this pH for 3 h by
careful-eddition of 6.0 M HCI. The color of the reaction mixture was yellow, the
pH was monitored with Panpeha® indicator paper. Then the excess of

25 hydrochloric acid was added to get pH 1-2, after gas evolution was ceased the
reaction mixture was filtered through Celite® and evaporated in vacuum. The
residue was dissolved in 200 mi of water and extracted one time with diethyl
ether, the ether solution was discarded. The aqueous solution was made basic
(pH 8-9) by addition of 6 N aqueous solution of sodium hydroxide and

30 extracted 5 times by 50 ml portion of diethyl ether. Combined organic extracts
were dried over magnesium sulfate and filtered. Saturation of this solution with
gaseous HCI resulted the precipitation of the amino acid ester hydrochloride
which was separated by filtration. The white crystals were dried in the vacuum
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benzodi azepi n-11 (12H) -yl -carbonyl ) phenyl | benzam de;

(RS) - 2- Phenyl -N-[4-(8-chloro-1, 3,4, 12a-tetrahydro-6H-[ 1, 4] t hi azi1n&[m13-28@?{ 1
,4] 5 benzodi azepin-11 (12H)-yl -carbonyl ) phenyl ] benzam de;

(RS) - 2- Phenyl -N-[ 3-chl oro-4-(8-fluoro-1, 3, 4, 12a-t et rahydr o- 6H
[1,4]thiazino[4,3-a][1,4]-benzodi azepi n-11

(12H) -yl - car bonyl ) phenyl ] benzam de; 10

(RS) - 2- PhenyWONDWERH98 10- net hyl - 1, 3, 4, 12a-t et rahydr o- 6H- [ 1, 2FTASYA0423[ 4, 3
a][1, 4] - benzodi azepi n-11 (12H) -yl - car bonyl ) phenyl ] benzam de;

S1TL 41 benzaetpebyidig 74§ dr hdn ot Aok kel Gl Bletn accerk i@ oL 4
(RS) - 2- 1 odo- 3-aregam@nd\R| GartsohpAdta Chetn. Scand 268(1984) 517d525)6 Hh [a1100] mhi azi no[ 4
(B L CTRERCAR B 3 b s SREORAY LYY BB R 1 v 5
a][1,4] 20 bembeofdvaterpSodidrh bickBidnatel (128r g @114 inol) evasl ddued zsmoreeportion
1) 27 0as St beod d0i0d8 TR RE 2 Siobprzoy! spipide easeatise; dioepis: the
(12H) -yl - car badiitionp tooky bpfroximatelylés Rfn. The system was kept 4 h at room
()2, (2. Sl g b b i of o] RN Bl Bl 5711 - °
(52 Prers|_ahl oot o gl o o by ik, 1.
(S) 5 Pheny! AG SRR PEVOA %0 440,038 Ml esoakybIEm Pl FAGS WHIEh, 3. a) [ 1,
4] benzodi@zepasiuded witikdut furvef puriieauon) D20 il BEK2RIR /Aflux BSnderisePwasn ~aa3
and phar maceull‘:)g gc} \l»v}{h i%%eﬁ 5%%.%.0%%%&) erl]de r18 %fo'f iron filings. The reaction was

refluxed for 4 h and decanted into 500 ml of cold water. After 20 min of stirring

the white solid was precipitated. It was filtered, washed with large amount of

cold water and dried in the vacuum oven providing AC4 as white solid (7.0 g,
15 0.028 mol). 'H NMR (DMSO-d,) 2.65 (dd, J=14.4 and 5.8 Hz, 1H) 2.74-2.91

(m, 2H), 3.16 (dt, J=12.6 and 4.7 Hz, 1H), 3.33-3.41 (m, 1H), 4.19 (dd, J=9.9

and 5.8 Hz, 1H), 4.58 (dd, J 14.1 and 4.3 Hz, 1H), 7.11 (d, J 8.0 Hz, 1H), 7.25

(t, J=7.7 Hz, 1H), 7.54 (t, J 7.2 Hz, 1H), 7.80 (d, J=8.0 Hz, 1H);MS m/e 249

(MH*).
20

EXAMPLE 31
(RS)-2-Phenyi-N-[4-(8-methoxy-1,3,4,12a-tetrahydro-6 H-
[1.4]thiazinof4,3-8][1,4)-benzodiazepin-11(12H)-yl-
carbonyl)phenyilbenzamide « HCI (31)

25  White powder: MS m/e 550.7 (MH+).

EXAMPLE 32
(RS)-2-Phenyl-N-[4-(8-fluoro-1,3,4,12a-tetrahydro-6H-
[1,4]thlazino[4,3-a]{1,4]-benzodiazepin-11(12H)-yl-
30 carbonyl)phenyl]benzamide ¢ HCI (32)
White flakes: MS m/e 538.6 (MH+); mp 177-180°C.
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8. A compound of the formula (V): NO NNoH5 H (V) 9. Acorrpoung m tma
formula (VMI): ONON\ HO10 (VI) 10. A pharnaceuti cal corrpo t Li

conprising a pharmaceutically acceptable carrier and a conpound of Claim 1.
15 11. A pharnaceutical conposition made by m xing a conpound of Claiml
and a pharnmaceutically acceptable carrier. 12. A pharmaceutical conposition
made by granul ating a conpound 20 of CQaim1l1 and a pharmaceutically
acceptabl e cA¥Q9339813. The use of a therapeutically effemdrusomesant of

t he conpound of Claim1l for the preparation of a nedicanent for the
treatment of a condition selected f ensi on, congestive heart
failure, cardiac insufficiency, 25 ?mg-ﬁvasospasm cardi ac i schem a,
liver cirrhosis, rena(IRS)&SHmBMM-I(&Q@imﬁﬁoxy-ﬂ,S& 1PaktofOigRird-ai | ure, cerebral
ederma and i schem a, t hro r water re in a subject in
need thereof. 14. The éfgb %th'@' mfhﬁ Nﬁ@f#@dﬁﬁ%@ @Z%)fﬁon i s congestive
heart 5 failure. 15. The usgarggﬁpﬁé ggnumgé ¢iHTI(d® therapeutically

ef fective anmount of the conpoun out .1 to about 300 ng/kg/ day.
5  White powder: MS m/e §50.7 (MH+).
EXAMPLE 34

(RS)-2-Phenyl-N-[4-(9-chloro-1,3,4,12a-tetrahydro-6 H-
[1.4]thiazino(4,3-8][1,4])-benzodiazepin-11(12H)-yl-
10 carbonyl)phenyl]benzamide « HCI (34)
White flakes: MS m/e 554 and 556 (MH+).

EXAMPLE 35
(RS)-2-Phenyl-N-[4-(8,9-difluoro-1,3,4,12a-tetrahydro-6H-
15 [1.4]thiazino[4,3-a][1.4]-benzodiazepin-11(12H)-yl-
carbonyl)phenyljbenzamide « HCI (35)
White powder: MS m/e 556.6 (MH+); mp 194-199°C.

EXAMPLE 36
20 (RS)-2-Phenyl-N-[4-(8-methyl-1,3,4,12a-tetrahydro-6H-
[1,4]}thiazino{4,3-a][1,4]-benzodiazepin-11(12H)-yl-
carbonyl)phenyl]benzamide « HCI (36)
White flakes. MS m/e 534.7 (MH+); mp 191-196°C.

25 EXAMPLE 37
(RS)-2-Ph.enyl-N-[4-(8-chloro-1 ,3,4,12a-tetrahydro-6H-
[1.4]thiazino[4,3-a][1,4]-benzodiazepin-11(12H)-yl-
carbonyl)phenyllbenzamide s HCI (37)
White flakes: MS m/e 554 and 556 (MH+).

30

EXAMPLE 38
(RS)-2-Phenyl-N-[3-chioro-4-(8-fluoro-1,3,4,12a-
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10 16. The use of a therapeutically effective amount of the conPgsitiOf 8f
Claim6 for the preparation of a nmedicanent for the treatnent o adulL 7200
condition selected from hypertension, congestive heart failure, cardiac
insufficiency, coronary vasospasm cardiac ischema, liver cirrhosis) renal
vasospasm renal failure, cerebral edema and ischem a, stroke, thronbosis,
or water retention in a 15 subject in need thereof. 17. The use of C aim
16, wherein tWROW#AMWi ti on is congestive heart failure. 20 RS/USPHENse oOf
Claim 17, wherein the therapeutically effective anount of the conpound is
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a] cal] cay] ca] ca] ca] ca] ca] cal] caU] cal] cal] ca] cal] ca] cal] cal] ca] cal] ca] cal] ca
] cad<>Kw{ | vgkf " [ Ui c*U] c8U] ca] cal] ca]WU] ca] caU] ca] cal] ca] cal] ca] cal]

fJ]aLf 2] Cgﬂ%gﬁ@ﬁf{,g%ﬁ@keﬂy@%ﬁﬁﬁ% WSB! £84% 23 tetrahydro-6H-
2] cal cal cal cal ca cal cavlslsenbmra b Apbarababsibateusik ool cz
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a] cal ca] cal] ca] caU] ca] ca] ca] caU] ca] caU] ca] caU caU calc a! HJ

FI LYes{}"y~yt mhb] WRi c"U] cal] ca] caV]

U] c”a] ca] caU] ca] cal] ca] cal] ca] cal] c a U c”aU calU]ca]c

a] c/aU] ca] cal] ca] /ca] cal] (RS}A-Esaijopheriyd-AER N (B)4} @ai-teprablydro+@ii{-WRi c~U] ] cal] ca] ca

¥ EAZluf215coaa]’]c2&%2?‘9&?&@?3%’@&%%%?&%?% B7pins] ARk

U] cﬁaBKt WVXEP% cenzuni ¢ XSi aakiongiph Am&i]eaa-ICI (45)

U cral ca U ohablg| @%ﬁ%&@%@éﬁ%@b?@hgi @B (vpkd VT caxSi cru1 1] call cal ca

Ul c”a] caU] ca] caUl ca] ca U] c”a] calU] calca U c”a]cal ca]calca U craUlca]c

a] cal] ca] ca] c™a % LE 46

15 (S)-2-Phenyl-N-[3-dimethylamino-4-(1,3,4,12a-tetrahydro-
6H-{1,4]thiazino[4,3-a][1,4]-benzodiazepin-11{12H)-yl-
carbonyl)phenyllbenzamide « HCI (46)
White powder: MS m/e 563.7 (MH+).

20 EXAMPLE 47
(S)-2-Phenyl-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6H-
[1,4]thiazino[4,3-a])[1,4]-benzodiazepin-11(12H)-yl-
carbonyl)phenyllbenzamide » HCI (47)
White powder: mp 192-197°C MS m/e 554 and 556 (MH+), 0°; +173.4° (c
25 0.154, MeOH), mp 192-197°C. Anal. calcd. for Cy,H,,CIN,O,Se1.0 HCle1.0
H,O (608.58): C, 63.15; H, 5.13; N, 6.90; CI, 11.65. Found: C, 63.29; H, 4.99,
N, 6.78; Cl, 11.40.

EXAMPLE 48
30 10-[4-[[(2-Biphenyl)carbonyl}amino]benzoyl]
-10,11-dihydro-1,2-methanopyrrolidino[2,1-c}{1,4]
benzodiazepine ¢ TFA (48)
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f2222+333633344444455) 5" 555| upkf " [ VPi U] ca] ca] caU] ca] c"a] ca] ca

cMa] calU] ca . cMal cal.cal G& Aal caU] ca] ca] ca] c™a cMa] ca] ca
U cnal cal oal gpubbenal ebeabsid Hhieg) oaU cal calcalca U chal cal
Ul cral] cab555P6U6wW6z66677=7H7778888888i 9k909t 99999N: ~xsnhc] VQ U] ca

U c”al] ca]c a]cal] ca]calU] ca]ca U c”a]caU ca]calca U c”a]cal]ca]ca
U] c”a] caU] ca] ca] ca Ucha]ca]calcalca UchaJcalcaN:pru::;%*; LW, ;<<

<T<<<<g<<==>>" >' >* >- >9>S>7t 0i ¢ YSi *ﬂﬁl{ﬁﬂcau} call ca] cal ca] ca

Ul cnal cal) Sa] S8 PRPHIA HRBURETAS 95 b ampoRiin (00 oG BRASFIREHIED &EAr Hur xs
ni d_ZTi U U] cakmhsallgﬁ}ﬁaibfe%]vﬂe]&m&l&aﬁﬂa@&wé& faeidk6 & pravlbsa téthc"al cna

Ul c”a] ca] ca] ca] ca

U] c”a] ca] cal] a@peai] W&JPHMMWM—W‘ CAR$YIG.1 1 1111112ztoid YSi U U ca]
cal] ca] caUl] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] caU] ca] cal] c
a] cal] ca] cal] ca

U c”all ca] c. a] cal | | 1JJJ J)J>J@KJI\AJY§¥§I&QM9J{JJJJJJJJJJJKKSK{vpke ZU U U]
caJ cal ca%cgﬁ abopdeaiostcietorUinping Wssirau cal call

ca] cal ca] ca ca ca ca] ca5K7Kt vV KKKKKKKKKKLLL. LOLFLHLSLULhLYLLLLLLL
LMzt oi d_YSi werg|asgefeed]|ferthpic gbility to displace 3H-arginine vasopressin

from the human V-1 or V-2 receptor in HEK-293 cells. Assay buffer is 50 mM
Tris-Cl, 5 mM MgCl,, 0.1% BSA (pH 7.5) containing 5 ug/ml of aprotinin,
leupeptin, pepstatin, 50 ug/mi bacitracin, and 1 mM Pefabloc. *H-vasopressin is

15 *H-arginine-8-vasopressin (68.5Ci/mmo!, final concentration in assay is 0.65-
0.75nM). into wells of 96-weli round bottom polypropyiene plates were added
buffer, test compound, membrane (containing cloned human V-1 or V-2
receptor), and *H-vasopressin. The reaction plates were allowed to sit at room
temperature for one hour. The samples were filtered through Unifilter GF/C

20 plates (presoaked in 0.3 polyethyleneimine). The plates were washed 5 times
with cold physiological saline containing 0.05% Tween 20. After drying, the
bottom of the filter plates were sealed and 0.025 ml of Microscint-20 was
added to each filter. The top of the plate was sealed. and the plate was
counted. Non-specific binding was determined by the addition of 1.25 uM

25 arginine-8-vasopressin in those wells.

Example 51
REVERSAL OF VASOPRESSIN-INDUCED HYPERTENSION IN RATS,
The anti-hypertensive activity of compounds was screened in an anesthetized
30 model of vasopressin-induced hypertension. Male Long Evans, normotensive
rats of between 350 and 450 g in body weight were anesthetized with
pentobarbital (35 mg/kg, ip) and maintained throughout the procedure with an
ip infusion of 10 mg/kg/hr. Arginine vasopressin was infused at 30 ng/kg/min,
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"()- 10 9 29% NT
6 3 49% NT
7 11 1% NT
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10 9 15% NT
1 8 11% NT
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13 32 (2.8 uM) NT
14 9 36% NT
15 ' 13 69% NT
16 25 20% NT
17 (683%/0.1 uM) 13% NT
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20 8 69% NT
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22 6 67% NT
23 10 33% NT
24 16 34% NT
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JABLEV

In Vivo Blood Pressure Reduction Results

Cmpd # I.D. Dose (mg/kg) BP Reduction (%) -
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10  with the proviso that if m is 0 or 1, then
“HET"” in the compound of formula (ll) is a stable five- or six-membered
monocyclic aromatic ring system composed of carbon atoms and one
heteroatom, wherein the heteroatom is selected from the group consisting of N,
O and S which may occupy any position in the ring whereby the resulting ring

15 system is stable;
A is selected from the group consisting of -C(0O)-, SO, and CH,;

Y is selected from the group consisting of CH, and CH as part of an olefin;

20
X is selected from the group consisting of CH,, CH as part of an olefin, NR,, S
and O;
with the proviso that if Y is CH as part of an olefin, then X is CH as part of an
25 olefin;

Z is selected from the group consisting of N and CH,;
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(optionally substituted with one to two substituents independently selected from

C,-C, alkyl) or phenyl (optionally substituted with from one to two substituents
independently selected from C,-C, alkyl, C,-C, alkoxy, fluorinated C,-C, alkyl,
25 fluorinated C,-C, alkoxy, halogen, cyano, hydroxy, amino, nitro, C,-C,
alkylamino, C,-C, dialkylamino (wherein the alkyl groups on the amino may be
the same or different), C,-C, alkylsulfonyl, C,-C, alkylthio, or C,-C, alkylsulfinyl);

R, is selected from the group consisting of NR,COAr, NR,CO-heteroaryl,

30 NR,Ar, CH=CH-Ar, CF=CH-Ar, CH=CF-Ar, CCI=CH-Ar, CH=CCI-Ar, CH=CH-
heteroaryl, CF=CH-heteroaryl, CH=CF-heteroaryl, -CCl=CH-heteroaryl,
CH=CCl-heteroaryl, OCH,-Ar, OCH,-heteroaryl, SCH,-Ar and NR,CH,Ar,
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30 3. The compound of Claim 1 wherein

R, is hydrogen;
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R; is selected from the group consisting of hydrogen, acyl, C,-C, alkyl, C,-C,
alkylsulfonyl and arylsulfonyi;

25 R;is selected from the group consisting of hydrogen, C,-C, alkyl, C,-C, alkoxy,

chlorine, fluorine, hydroxy, dialkylamino (wherein the alkyl groups on the amino

may be the same or different), trifluoromethyl and trifluoromethoxy;
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halogen C C alkyl, C,-C; alkylthio or hydroxyl), C,-C, aralkoxy wherein

20  optionally the alkoxy or aryl portions are independently substituted and the
alkoxy portion may be substituted with at least one fluorine and/or the aryl
portion may be independently substituted with from one to two substituents
selected from halogen, C,-C, alkyl, C,-C; alkylthio or hydroxyl), halogen,
cyano, hydroxy, amino, nitro, C,-C, alkylamino, C,-C, dialkylamino (wherein the

25  alkyl groups on the amino may be the same or different), (halo),;(C1-C;)
alkylthio, C,-C, alkylsulfonyl, C,-C, alkylthio, C,-C, alkylsulfinyl, heteroaryl
(optionally substituted with one to two substituents independently selected
from C,-C, alkyl) or phenyl! (optionally substituted with from one to two
substituents independently selected from C,-C, alkyl, C,-C, alkoxy, fluorinated

30 C,-C, alkyl, fluorinated C,-C, alkoxy, halogen, cyano, hydroxy, amino, nitro, C,-
C, alkylamino, C,-C, dialkylamino (wherein the alkyl groups on the amino may
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wherein

X is selected from the group consisting of CH,, S and O;

15 R, is one to two substituents independently selected from the group consisting of

hydrogen, C,-C, alkyl, C,-C, alkoxy, halogen, amino C,-C, alkyl, oxo and nitro;
Rs is selected from the group consisting of hydrogen, C,-C, alkyl, C,-C, alkoxy,

chlorine, fluorine, hydroxy, dialkylamino (wherein the alkyl groups on the amino

20 may be the same or different), trifluoromethyl and trifluoromethoxy;
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and pharmaceutically acceptable salts thereof.

f

7. The compound of Claim 1 selected from the group consisting of

25  10-[4-[[(2-Biphenyl)carbonyllamino)benzoyl]-10,11-dihydro-5H-piperidino[2,1-

c][1,4]benzodiazepine;

10-[4-[[(2-Biphenyl)carbonyl]lamino]benzoyl}-10,11-dihydro-5H-
(tetrahydropyridino){2,1-c] [1,4]benzodiazepine;

30
(RS)-2-Phenyl-N-[4-(1,3,4,12a-tetrahydro-6 H-[1,4]thiazino[4,3-a}[1,4]-
benzodiazepin-11(12H)-yl-carbonyl)phenyl]lbenzamide;
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(RS)-2-Phenyl-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6 H-[1,4]oxazino[4,3-a][1,4]-
5-oxo-benzodiazepin-11(12H)-yl-carbonyl)phenyl]lbenzamide;

25 (RS)-2-Phenyl-N-[2-hydroxy-4-(1,3,4,12a-tetrahydro-6H-[1,4]Joxazino[4,3-
a)[1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyl]benzamide;

(RS)-2-Phenyl-N-[3-hydroxy-4-(1,3,4,12a-tetrahydro-6H-[1,4]oxazino[4,3-
a][1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

30
(RS)-2-Methyl-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6H-[1,4]oxazino[4,3-a][1,4]-
benzodiazepin-11(12H)-yl-carbonyl)phenyl]benzamide;
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(RS)-2-Phenyl-N-[3-methyl-4-(1,3,4,12a-tetrahydro-6 H-[1,4]oxazino[4,3-a][1,4]-
15  benzodiazepin-11(12H)-yl-carbonyl)phenyl]benzamide;

(RS)-2-(4-Methyl-phenyl)-N-[3-fluoro-4-(1,3,4,12a-tetrahydro-6 H-
[1,4]oxazino[4,3-a][1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyl]benzamide;

20  (RS)-2-Phenyl-N-[4-(8-methoxy-1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-
a][1,4)-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

(RS)-2-Phenyl-N-[4-(8-fluoro-1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-a][1,4]-
benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

25
(RS)-2-Phenyl-N-[4-(9-chloro-1,3,4,12a-tetrahydro-6 H-[1,4]thiazino[4,3-a][1,4]-
benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

(RS)-2-Phenyl-N-[4-(8,9-difluoro-1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-
30 a][1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;
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10  (RS)-2-Phenyl-N-[4-(10-methyl-1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-
a)[1,4]}-benzodiazepin-11(12H)-yl-carbonyl)phenyljbenzamide;

(RS)-3,5-Dimethyl-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-a][1,4]-
benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

15
(RS)-2-lodo-3-methyl-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-
a)[1,4])-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

(RS)-3,5-Dichloro-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-a][1,4]-
20 benzodiazepin-11(12H)-yl-carbonyl)phenyl]benzamide;

(RS)-2-Methyl-3-iodo-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-
a][1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

25  (RS)-2-(2-Fluoro-phenyl)-N-[4-(1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-
a)[1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyllbenzamide;

(S)-2-Phenyl-N-[3-dimethylamino-4-(1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-
a][1,4]-benzodiazepin-11(12H)-yl-carbonyl)phenyl]benzamide;

30
(S)-2-Phenyl-N-[3-chloro-4-(1,3,4,12a-tetrahydro-6H-[1,4]thiazino[4,3-a][1,4]-
benzodiazepin-11(12H)-yl-carbonyl)phenyilbenzamide;
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and pharmaceutically acceptable salts thereof.

8. A compound of the formula (V):
@f N
(V)
9. A compound of the formuia (V1):
@)
N O
el
H O
(V1)

10. A pharmaceutical composition comprising a pharmaceutically

acceptable carrier and a compound of Claim 1.

11. A pharmaceutical composition made by mixing a compound of

Claim 1 and a pharmaceutically acceptable carrier.

12. A pharmaceutical composition made by granulating a compound

of Claim 1 and a pharmaceutically acceptable carrier.

13.  The use of a therapeutically effective amount of the compound of
Claim 1 for the preparation of a medicament for the treatment of a condition
selected from hypertension, congestive heart failure, cardiac insufficiency,

coronary vasospasm, cardiac ischemia, liver cirrhosis, renal vasospasm, renal

69



10

15

20

18 JUL 2003

failure, cerebral edema and ischemia, stroke, thrombosis, or water retention in a

subject in need thereof.

14. The use of Claim 13, wherein the condition is congestive heart

failure.

15.  The use of Claim 14, wherein the therapeutically effective amount

of the compound is about 0.1 to about 300 mg/kg/day.

16.  The use of a therapeutically effective amount of the composition
of Claim 6 for the preparation of a medicament for the treatment of a condition
selected from hypertension, congestive heart failure, cardiac insufficiency,
coronary vasospasm, cardiac ischemia, liver cirrhosis, renal vasospasm, renal
failure, cerebral edema and ischemia, stroke, thrombosis, or water retention in a

subject in need thereof.

17. The use of Claim 16, wherein the condition is congestive heart

failure.

18.  The use of Claim 17, wherein the therapeutically effective amount

of the compound is about 0.1 to about 300 mg/kg/day.
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