WD 02/ 02531 PCT/ US01/ 21080 NONPEPTI DE SUBSTI TUTED SPI ROBENZOAZEPI NES AS
VASOPRESSI N ANTAGONI STS 5 Cross Reference to Rel ated Applications This
appl i cat ivomozbmEsns priority fromU. S. Serial No. 60/216, eeDyséidiesh July 5,
2000. 10 Field of the Invention This invention relates to novel nonpeptide
substituted vasopre55|n recept or antaoonlsts Nbre partlcularly, the 15
compounds of the preNeReEPRUARRSTLEE ROBENZOHZRE LHESt he' pepti de

hor none vasopressin to its h%C%ﬂ%@@ﬁEgggNaAﬁTAé@ﬁf@f@re useful for treating
conditions involving increased vascular resistance and cardiac
insufficiency. 20 Background of the Invention Vasopressin is a nonapeptide
hormone that is secreted primarily fromthe posterior pituitary gland. The
hor none effects |§§ ac t he vascular V-1 and renal V-2 25
recepto? S Utype e P2y ncl ude contraction of
uterine, bladder, and snDoth nuscle; stinmulation of glycogen breakdown in
the liver; induction of platelet aggregation; release of corticotropin
fromthe anteriTHigpiamplbcytbnd slabmsaproorotyr €raln Watter S8dial No.
reabsorption, ,As a neurotransnltter within the central nervous system
(ONS), vasdptesks m2hn &FFedtTwggrasstQ - behavi or, sexual behavior, the
stress fgesponse, social behavior and nenory. The V-la receptor nediates
central nervous systen1effects contraction of snmooth nuscle and 35
hepatic gl 31s1l6 (G vasopressin, while the 1 WD 02/02531
PCT/ US01/ 21080

This invention relates to novel nonpeptide substituted
vasopressin receptor antagonists. More particularly, the
15 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 insufficiency.

20 Background of the Invention

Vasopressin is a nonapeptide hormone that is secreted
primarily from the posterior pituitary gland. The hormone
effects its actions through the vascular V-1 and renal V-2

25 receptor subtypes. The functions of vasopressin include
contraction of uterine, bladder, and smooth muscle;
stimulation of glycogen breakdown in the liver; induction
of platelet aggregation; release of corticotropin from the
anterior pituitary ghd stimulation of renal water

30 reabsorption. As a neurotransmitter within the central
nervous system (CNS), vasopressin can affect aggressive
behavior, sexual behavior, the stress response, social
behavior and memory. The V-la receptor mediates central
nervous system effects, contraction of smooth muscle and

35 hepatic glycogenolytic effects of vasopressin, while the

1



V-1b receptor nmedi ates anterior pituitary effects of vasopressin. The V-2
receptor, presumably found only in the kidney, effects the antidiuretic
actions o¥0 oweesepressin via stimulation of adenyl ate cycl BeRUSG/HDSVat ed
pl asma vasopressin levels appear to play a role in the pathogenesis of
congestive heart failure (P A Van Zw eten, Progr. Pharmacol. din.

Phar macol . Y99&® Trcerier Mesistesy eF@ﬁ&T@lﬁwéQﬁﬁxﬂﬁﬁﬁﬁcQﬁ<%%ngest|ve
heart 10 faillug, REPt g Wa§er V- ?rﬁ@ﬁﬁﬁ%&y Jave

i nduced | ow osndl ality aquaresis an ecrea peri phera reS| ?Sance in
consci ous déds Witdnegongeseiors tﬂnearamtﬁdllhluneal(c:Hao@mm QE Med. Chem
1996, 39, 3547 certaln patgplo |caI st te plas vasopressin | evels
may 15 be inaﬁ)&pgﬁrssatnelv)} % SSher eby
resulting in renal water retentl on and hyponatrem a. Hyponatrem a,
associated wth edematous conditions (cirrhosis, congestive heart failure,

renal failure), EaFVabedabeédRPanyECRYCSHEN s\aNR beaRTed ey &t e
secretion 2Qqf ant 'tﬂleubQEhS BOLIPDE A S @%@stﬂee% AoddDio

conproni sed rats with a vaso ressin agoni st s COrréec
exi sting hypyematZwerican( GPrégii saharmdmdheycum.t . PHASEH caliA( 1)99019)7, Due in
part tothe6% ntr§§t|le actions of vasopressin at its V-1 receptor in the

25 vascul at oBF8IEFASVEIVART dytni S HURR: i W8 Bseedsure as

a potentpal rafgaraenhohpephyREr8E8SH AR WBld rec 23§k receptor
ant agoni sts are useful as therapeutics in the con |t| ons of hypertension,

congest i ve DR¥gr influredr épe apanatal Hanfdduiremhs agwt slemmeaggsospasm 30
cor obral | oqREli ek Rl helt LERRSL oy N ARO SRt Uond e
cer ebral d 'schenm a r01‘<e, n% ,
heart failure (H. Cgawa, J. Méd. Chem. 1996, 39, 3547). 1In
certain pathological states, plasma vasopressin levels may
15 be inappropriately elevated for a given osmolality, thereby
resulting in renal water retention and hyponatremia.
Hyponatremia, associated with edematous conditions
(cirrhosis, congestive heart failure, renal failure), can
be accompanied by the syndrome of inappropriate secretion
20 of antidiuretic hormone (SIADH). Treatment of SIADH-
compromised rats with a vasopressin V-2 antagonist has
corrected their existing hyponatremia (G. Fujisawa, Kidney
Int. 1993, 44(1), 19). Due in part to the contractile
actions of vasopressin at its V-1 receptor in the
25 vasculature, vasopressin V-1 antagonists have reduced blood
pressure as a potential treatment for hypertension as well.
Thus, vasopressin receptor antagonists are useful as
therapeutics in the conditions of hypertension, congestive
heart failure/cardiac insufficiency, coronary vasospasm,
30 cardiac ischemia, liver cirrhosis, renal vasospasm, renal
failure, cerebral edema and ischemia, stroke, thrombosis,

and water retention.

SUMMARY OF THE TNVENTION




and water retention. SUVMMARY OF THE | NVENTI ON 2 WD 02/ 02531 PCT/ USOL/ 21080
The present invention is directed to conpounds represented by the follow ng
Formula WOoRB31 (CH2)n RL X Ra (Ai 2~R3 R 5 | wherePar/801Rm080s one to
t hree nenbers i ndependently selected from hydrogen, hal ogen, am no,
substituted am no, hydroxy, al kyloxy, phenyl, substituted phenyl,

al kylthio, arylthio, alkyl-sulfoxide, aryl-sulfoxide, alkyl-sulfone, and

aryl - sul fone; -R2-R3-_is..- ilg—% of -%—J_ZE- d r & &R R s
sel ected from alll%ﬁ %%%?%thrtle a I31/I ,Sp eny#e \é\%@su%@??t uted phenyl,
het er oar yl ,reptysdértieddoy heter tat YdyimmdFeoBpala Ef: Wwherein (a) B is
selected from(CH2) m NH and O0; (b) Gis selected fromaryl, substituted

aryl, heteroaryl, and substituted heteroaryl; 25 (c) Eis 0, S, NH, (CH2)
iN(R') COor (CH2) i CONR' wherein R' isr8%elected from hydrogen, alkyl,

and substituted al kyl; q),\(CH)

R1 X .\ZRnfi
AR i
vVAy ,Rs
e R2

5

I
wherein
10 R' is one to three members independently selected from

hydrogen, halogen, amino, substituted amino, hydroxy,
alkyloxy, phenyl, substituted phenyl, alkylthio, arylthio,
alkyl-sulfoxide, aryl-sulfoxide, alkyl-sulfone, and aryl-
sulfone;

15

-R?*-R3*- ig -N-CH,- or -CH,-N-, wherein

0=C-R' 0=C-R'
R is selected from alkyl, substituted alkyl, phenyl,

20 substituted phenyl, heteroaryl, substituted

heterocaryl, and -By,-G-E4q-W wherein

(a) B is selected from (CH;)m, NH and O;

(b) G is selected from aryl, substituted aryl,
heterocaryl, and substituted heterocaryl;

25 (c) E is O, S, NH, (CHy)iN(R')CO or (CH,)iCONR" wherein
R" is selected from hydrogen, alkyl, and
substituted alkyl;

(d) W is one to three members independently selected
from hydrogen, alkyl, substituted alkyl, amino,

30 substituted amino, alkylthiophenyl, alkyl-



(d) Wis one to three nenbers independently selected from hydrogen, alkyl,
substituted al kyl, am no, 30 substituted am no, al kylthiophenyl, alkyl- 3
WO 02/ 02580 oP@Fs1JS01/ 21080 sul f oxi dephenyl, aryl, substipoOr/@doizaiyso,

het eroaryl and substituted heteroaryl; (e) p is independently 0 or 1; (f)
g is independently 0 or 1; 5 (g) mis independently 1, 2, or 3; and (h) i
i s i ndependent | ysl, fdxi@eploenidl, Riryls, onsowritwivedreadict s helkpeseht | y

selected from the,graup consi st of _hydrogen, alkyl, substituted 10
al kyl , phenyl, aarfbdsﬁ%%%%tiﬁn'e%gpkﬁ%ﬂ 925 i s sel ected from hydrogen, alkyl,
substituted al kyd), gl:ﬂ@hﬁ@@ep@ﬂ&%w,o abkoxycar bonyl, substituted

al koxycar bonyl, - (CH2) kNZ1Z2 and - CONZI Z2 wherein k is an 15 integer from
1-4, and Z' and %2 & el ntRIRPRRIRIMYLE ] RF el from hydrogen, al kyl ,

substituyted al ky het eg o%;{&%génde titued, %er&g%cl yl, am nocar bonyl ,
onyl, "or N* Z' an

and substituted lgol)m nocar Z'' and Z2 together form heterocyclyl,
substituted heteftocyt| ¥, imddpendaeytly ob, subsij tomt edl; 20 heteroaryl; a
represents a single or double bond provided that when Rl is iodine,

brom ne, alkylthio, arylthio, alkyl- sulfone, or aryl-sulfone, ais a

doubl e bond; 25 g% ij$ spledredd d@ndatls iRRPNHerNg, halliy IfroX IS
selected fromCH CH2, CHOH, and CO and 30 nis 1, 2, or 3; or an optical

i somer, enamhé oIrePUP dieRS b lebrerof rardregen., alkyl, substituted
10 alkyl, phenyl, and substituted phenyl;

R® is selected from hydrogen, alkyl, substituted
alkyl, aldehyde, carboxyl, alkoxycarbonyl, substituted
alkoxycarbonyl, - (CHp)iNZ'Z? and -CONZ'Z? wherein k is an

15 integer from 1-4, and Z' and 72 are independently selected
from hydrogen, alkyl, substituted alkyl, heterocyclyl,
substituted heterocyclyl, aminocarbonyl, and substituted
aminocarbonyl, or N, z' and Z* together form heterocyclyl,
substituted heterocyclyl, heteroaryl, or substituted

20 heteroaryl;

a represents a single or double bond provided that
when R' is iodine, bromine, alkylthio, arylthio, alkyl-

sulfone, or aryl-sulfone, a is a double bond;

25
A is selected from aryl, naphthyl and heterocaryl;
X is selected from CH, CH,, CHOH, and C=0; and

30 n is 1, 2, or 3;

or an optical isomer, enantiomer, diastereomer, racemate

thereof, or a pharmaceutically acceptable salt thereof.



thereof, or a pharmaceutically acceptable salt thereof. 4 WO 02/02531
PCT/ US01/ 21080 The conpounds of the present invention are vasopressin

recept or vemvagsai sts which are useful, in general, in diBewgsoistiatoes of
i nner ear disorders, hypertension, congestive heart failure, cardiac 5
i nsufficiency, coronary vasospasm cardiac ischema, liver cirrhosis,

r enal vasospasn1Then&bmp@MHQSeOfcﬁh@bpaesédénanvénﬂlp@cﬁé@la st roke,

hr onb b d
ysmonorr hed CCREBRPGT £ SCTRAPEnr CaT RERE ATLRDY G5te CPRrOr bt 10

Il'lustrativegeabrbhe LAvenkkage statpbabifacattircabr dompesietison corrprl sing a
pharmaceutical ly acceptable carrier_and any of the conpounds descri bed
above. ||| B¥PFEEPRE1ORe Pﬁ@@ﬁﬁ?éﬁel§eér5héﬁﬁé€€ﬁvl€§Fdééﬁp05|t|on 15 made

by i xi ngea%s%f&e@eﬁggp%e%gg% Og%gpagaveca&l@ilac RhaL ARG gut '1%%'1»3/

acceptable carrier I'l ustr he i'nvention is a process for
maki ng a phaimatests¢alrenednyesiospesmnsompnidi figifiixieng cemebob lt keegenpounds

d bed ab ticall t abl 20 A
emhod nont BP0 RECTROURY| GRePEoa GerRUBCECot FRSEFnd SxoBBAGRTI on associ at ed

Wi th vasopr gggirBske6apt 8hsedsi vl dymbul i<k ieirddir o) e el shikebeeheaonpri si ng
adm nistering to the subject a therapeutically effective 25 anmount of any

of the conpo&gRBEobicpRardaeEsyi ear cepkpedi PPENSUGedBIPBé§Sabove. Anot her
enbodi t of the invention is a nethod of inhibiting the onset of a
condition associated with

Illustrative of the invention is a pharmaceutical

compogition comprising a pharmaceutically acceptable
carrier and any of the compounds described above.
Illustrating the invention is a pharmaceutical composition
15 made by mixing any of the compounds described above and a
pharmaceutically 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.

20
An embodiment of the invention is a method of

treating a condition associated with vasopressin receptor

activity in a subject in need thereof comprising

administering to the subject a therapeutically effective
25 amount of any of the compounds or pharmaceutical

compositions described above.

Another embodiment of the invention is a method of
inhibiting the onset of a condition associated with
30 vasopressin receptor activity in the subject, which
comprises administering to the subject a prophylactically
effective dose of the pharmaceutical composition of a

compound of Formula I.



30 vasopressin receptor activity in the subject, which conprises

adm nistering to the subject a prophylactically effective dose of the
phar macew® ozab2sapnpositi on of a conmpound of Forrnula |I. S5PgDUSR/NRH31
PCT/ US01/ 21080 Further exenplifying the invention is the nethod of

treating congestive heart failure, wherein the therapeuticall ffective
amount of the cgﬁ‘.ﬁ%ﬁjﬁd—’ |e§‘eé%dt vifg & &Lﬂv%rtFW ﬁg'éjg’g}ﬁ r%etéilcf‘flofurt her
exenmpl i fyi ng-de dN\Hdt i< thes rometdiodef, ividkdtd nehd he onset of
congestive heart failure, wherein the prophylactically effective anount of
the conpoulterapeaboigalily ¢ iiwnitivo anguayy oy . thio ggreeigd i bhabout
illustratiaqn of the inventign j met hod of treating a condition sel ected
from hypert(:)ler{:sol oar]ﬁoutco%nogénﬁﬁ{\%/(%aég'rt failure, cardiac insufficiency,
coronary vasospasm cardiac ischema, liver cirrhosis, renal 15 vasospasm

renal failure, cerebral edema and ischem a, . stroke, thropbosis, or water
retention in a SUBEctiYSE e EXIIRY O RD IS sSIREHdR™i 5T érfhg to the

subject a .t &P%iﬁﬁlﬂa’iﬁféfge%a%n%eue% ebnaBkt ket he cenpayndse,or
pharmaceutical conpositions described above. 20" Preferably, the

t her apeut i cdldneief ftest iveowimolant iofalhe eflampoirel aahmi sterdte for treating
any of these conditions ist ut ant CPUt 0 /kg/ day. Al'so included in
t he mvenh%“ﬁqélqciel%saeb%lf Z]rb1 Qf oig:fﬁe @(nqul}%d% descri bed above for
the preparation of a medicanment for treating a condition selected from
nnet 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
15 vasospasm, renal failure, cerebral edema and ischemia,
stroke, thrombosis, or 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.
20 Preferably, the therapeutically effective amount of the

compound administered for treating any of these conditions

is about 1 to about 30 mg/kg/day.

Also included in the invention is the use of any of
25 the compounds described above for the preparation of a
medicament for treating a condition selected from inner
ear disorders, hypertension, congestive heart failure,
cardiac insufficiency, coronary vasospasm, cardiac
ischemia, liver cirrhosis, renal vasospasm, renal failure,
30 cerebral edema and ischemia, stroke, thrombosis, water
retention, aggression, obsessive-compulsive disorders,
dysmenorrhea, nephrotic syndrome, and central nervous

injuries in a subject in need thereof.



ear disorders, hypertension, congestive heart failure, cardiac

i nsufficiency, coronary vasospasm cardiac ischema, liver cirrhosis, rena
vasospaswopnzmaBl fai l ure, 30 cerebral edema and i schem apCHURS@kKA P30
thronbosis, water retention, aggression, obsessive-conpul sive disorders,
dysnenorr hea, neohrotlc syndrone and central nervous injuries in a

subj ect in Des&d S (i 581 J6doN21080 Detail ed Description
of the Inventlon The present i nvention provi des nonpeptide substituted

spi robenzoazepi ne conmpounds which are useful as 5 antagoni sts of

vasopr essi n. Parwheub&ebﬁntth@&entibhsp&buﬁ@essnbm@hgmzmhzemkmei¢mn$mhnds

inhibit the blndlng of vasopressin to V- V-1 b, a%d/or V-2 receptors.

The conpoun8B*&f ?ﬁ?@aFﬁ@éﬁﬁl5ﬁm§P§8d§hﬁwlcpuﬁEFi8ﬁﬁ WefiSity by their
ability go wkabebhl%s' Bl 3e8liat ieal ClouPaRhilliaat i ehaard cAWP
accurul ati on i1nduced by arginine vasopressin (AVP) in transfected HEK- 293
cel I's expressbrgibured @piixohetzgaZepdoepicompoumigce ingdiritc fhar .y, the

present inventi.on is_directed to RS ( )N X 2~R3 R conpounds
of Formul a g niang O dPECR IS SR" %S gﬁé oVR%Fee¥he éféflndependently

sel ected fre@&ceptors. The compounds of this invention also show

functional activity by their ability to inhibit

10 intracellular qalcium mobilization and cAMP accumulation
induced by arginine vasopressin (AVP) in transfected HEK-
293 cells expressing human V-la and V-2 receptors. More

particularly, the present invention is directed to

R5
o e
N
\\A’ ’ - R®
compounds of Formula I:
15
I
wherein
20 R is one to three members independently selected from
hydrogen, halogen, amino, substituted amino, hydroxy,
alkyloxy, phenyl, substituted phenyl, alkylthio, arylthio,
alkyl-sulfoxide, aryl-sulfoxide, alkyl-sulfone, and aryl-
sulfone;
25
-R*-R®- is -N-CH;- or -CHp-N-, wherein

| |

0=C-R 0=C-R'



hydr ogen, hal ogen, am no, substituted am no, hydroxy, al kyloxy, phenyl,
substituted phenyl, alkylthio, arylthio, alkyl-sulfoxide, aryl-sulfoxide,
al kyl - suWonz92sand aryl - sul fone; 25 -R2-R3- is -N CH2- oPCF/CHKR/I680 wher ei n
O=C-R O=CR 7 WD 02/02531 PCT/US01/21080 R is selected from al kyl,

substituted al kyl, phenyl, substituted_phenyl, heteroaryl, substituted
heteroaryl, andR BpSGSE4eRi®Ref&PR eAKYRBi §U§§ﬁé§t1§8df F&#YELO%@WY M and 0;

5 (b) Gis sel e%‘ééj{ﬁ@% %gxel@ﬂgft}gﬂéx%ﬁﬁy' sudialghaay! . and

substituted heteroary NH (‘CH2) ;N (R') CO or (CHR)
1CONR' wherei n Hettercmrsel ectretl fBeot-Bydi ogeareahkyl, and substituted

al kyl; 10 (d) Wjs aone to three ers, i ndependent Ly selected from
hydrogen, al kyl ,zéut%tlﬁ lﬁ@tﬁcﬁﬁéﬁf@% %%g?‘“su@gt??ﬁtgd ami no,
al kyl t hisophenyl , (18l kylig sSdfedidephenylarar ylsusdtishidad edey@ryl , heteroaryl

and substituted heteroaryl; 15 (e) p is ind'ependently Oor 1; (f) gis
i ndependent | y 0 lmterrognyl mand | ndeperariad yhetemoarfli3; and (h) i is

ol et od Trom 11 & otb Yot PSP A dseh oA T ReT TR o™ 4l kyt
phenyl, and substit ®'ed sphenyctelb firens élyeatoeerf,r adkiyidr egen, al kyl ,
substituted substituted alkyl;

10 (d) W is one to three members independently selected
from hydrogen, alkyl, substituted alkyl, amino,
gubstituted amino, alkylthiophenyl, alkyl-
sulfoxidephenyl, aryl, substituted aryl, heterocaryl
and substituted heteroaryl;

15 (e) p is independently 0 or 1;

(f) g is independently 0 or 1;
(g) m is independently 1, 2, or 3; and
(h) i is independently 0, 1, 2, or 3;

20 R* is one or two members independently selected from
the group consisting of hydrogen, alkyl, substituted
alkyl, phenyl, and substituted phenyl;

R® is selected from hydrogen, alkyl, substituted
25 alkyl, aldehyde, carboxyl, alkoxycarbonyl, substituted
alkoxycarbonyl, - (CH)iNZ'z? and -CONZ'Z* wherein k is an
integer from 1-4, and 7! and Z? are independently selected
from hydrogen, alkyl, substituted alkyl, heterocyclyl,
substituted heterocyclyl, aminocarbonyl, and substituted
30 aminocarbonyl, or N, z' and Z° together form heterocyclyl,
substituted heterocyclyl, heteroaryl, or substituted

heteroaryl;



25 al kyl, al dehyde, carboxyl, al koxycarbonyl, substituted al koxycarbonyl,
- (CH2) kNZ'Z2 and -CONZ1Z2 wherein k is an integer from1l-4, and Z1 and
Z2 are | wepposent|y sel ected from hydrogen, al kyl, subspCTus@d18d0ky|

het erocyclyl, substituted heterocyclyl, am nocarbonyl, and substituted 30
am nocar bonyl, or N, Z1 and Z2 together form heterocyclyl, substituted
het erocycl yl, het ereagaredentoy as istgltauteed dohitler damd P WGP /IGRE31

PCT/ US01/ 21080 .epr, t i ngl doubl.e bond i ded,that when R1
s | odi ne. “dhine oAt Byt PRr 0 EZRPYLER| SLNKLRES: SOIH BRGS0 LAVYPE- sul f one,

a is a doulqg enrd, & Ads selieded T4 o & Woublapiidnd; and heteroaryl; X
is selected from . CH2, CHOH, and C=O and nis 1, 2, or 3; 10 or an

optical isomer, enantioner, diastereoner, racemate thereof, or a

phar maceut | cal |y, aeeeni Al £ablod NELACT o T IRANRERY fls SbSL it ed
S (0}

spi r obenzoazepi ne ‘conmpoun tHe ‘present “i'nvention are vasopressin
receptor antagonists. In a preferred enbodi nent, the conpounds are orally

active. As denonstrated by the results of t phar ol.ogi cal studies
descri bed herm|ﬁﬁ%%ﬂ%éiqé&@£dﬁﬁﬁ%ﬁﬁg §ﬁ%w EﬁQHabFPg?§=Pd B’Gck vasopressin
bi nding to 20 reconbinant V-la, V-lb, and/or V-2, and therefore are useful
as therapeutics in or prophylactics against conditions such as aggression,
obsessi ve- conpulsidge 1 didoraerss;, hypertensi on, dysnenorrhea, congestive
heart failure/cardiac insufficiency, coronary vasospasm cardiac 25

ischema, liver cirrhosis, renal vasospasm renal failure,
or an optical isomer, enantiomer, diastereomer, racemate

thereof, or a pharmaceutically acceptable salt thereof.

The nonpeptide substituted spirobenzoazepine compounds

15 of the present invention are vasopressin receptor
antagonists. In a preferred embodiment, the compounds are
orally active. Aé demonstrated by the results of the
pharmacological studies described hereinafter, the
compounds show the ability to block vasopressin binding to

20 recombinant V-la, V-1b, and/or V-2, and therefore are
useful as therapeutics in or prophylactics against
conditions such as aggression, obsessive-compulsive
disorders, hypertension, dysmenorrhea, congestive heart
failure/cardiac insufficiency, coronary vasospasm, cardiac

25 ischemia, liver cirrhosis, renal vasospasm, renal failure,
edema, ischemia, stroke, thrombosis, water retention,

nephrotic syndrome, and central nervous injuries.

In particular, compounds of Formula I, wherein A is
30 phenyl or substituted phenyl are embodiments of the

present invention.

More particularly, compounds of Formula I wherein

-R2-R3- is



edema, ischem a, stroke, thronbosis, water retention, nephrotic syndrone,
and central nervous injuries. In particular, conpounds of Formula I,
wher ei n AV©92/023361 phenyl or substituted phenyl are enbodi nerar/Esaf210dve
present invention. Mire particularly, conpounds of Forrmula | wherein
-R2-R3- is 9 WD 02/02531 PCT/USQ1/21080 -N-CH2 O=C-R are also particular
embodi nents of the present inve{i®f~- 5 Conmpounds of Formula | wherein a
is a double bond are partlcular|enbod|nents of the present invention as
wel | . Conpounds of Fornula | Oft§eRein R is -Bp-GE. -Wwherein 10 B, G E,
W p, and are .as des d her ei nabov e j r. nts of

t he presen%ﬁ?nﬁ%ﬁlé?' SCi |cnﬁbg%np g% §?et?%gé%é%%%%oﬁﬁ 'gggﬁeln (a) p
is O0Oand qgis 1; (b) Gis phenyl or substituted phenyl; 15 (c) E i s NHCO
and (d) Wis phenyl or substituted phenyl. Conpounds of Formula_|l wherein
R5 is -coxm z2, Qm@? s 2 £rﬂafnzlzlaarlew §TEEBCR bEd2hePePhapbvRd aFe

further i i t f Formul a
Fg%ﬁ!él enye S%Tﬂ&@ss gﬁréeéﬁﬁ t Qhent CORAPIUNGS Of

I mhereln stltute ependently wth one or nore groups
sel ected - frontalkyl substltuted al kyl, al koxy, nitro, am no, 25

optionall y SUbStéotrrlljggoetgna,g ohf aE‘ogrltn%li% ie ﬁgtrg(nj.nf ﬁorg.sal—l%g—’G—Eq—W wherein
10 B, G, E, W, p, and g are as described hereinabove, are
particular embodiments of the present invention. Specific
examples are those compounds wherein

(a) p is 0 and g is 1;

(b) G is phenyl or substituted phenyl;
15 (¢) E is NHCO; and
(d) W is phenyl or substituted phenyl.

Compounds of Formula I wherein R® is -CONZ'Z?, wherein
7' and 7? are as described hereinabove, are further

20 particular embodiments of this invention.

Compounds of Formula I wherein R' is phenyl

substituted independently with one or more groups selected

E\Nii

from alkyl, substituted alkyl, alkoxy, nitro, amino, —

25 optionally substituted with a group selected from alkyl,
substituted alkyl, aldehyde, alkylcarbonyl, carboxyl,

alkylcarboxyl, alkoxycarbonyl, and -NZ'Z?, §I\=;7 optionally
-
substituted with alkyl or substituted alkyl, \==N
optionally substituted with alkyl or substituted alkyl, -
30 O(CO)0-alkyl, hydroxy, halo, alkyloxycarbonyl, -0O-
heterocyclyl optionally substituted with optionally

10



substituted al kyl, al dehyde, al kyl carbonyl, carboxyl, N 1 Nz

al kyl car boxyl, al koxycarbonyl, and -NzZ1Z2, optionally substituted with

al kyl or wabzoissuted al kyl, =N optionally substituted w paT/akkyiiogor
substituted alkyl, 30 Q(CO) O al kyl, hydroxy, halo, alkyloxycarbonyl, -0-
heterocyclyl optionally substituted with optionally 10 WO 02/02531

PCT/ US01/ 2 08wt idiwiad rdted srkpilkyrcarRonrgar bdngl TNafd - - H2e¥91wAer ein ZI

and Z2 are scrLib i r p i a ] Lpents of
this i nvent%%ﬁ%n%%u%%s% o\r{%u egn%b\g\)h%reer’eig%tex%lg ggr:ggtgggé??om CH2,

CHOH, and GEnba@tiencottdreroferdiddi menwestabnt hi s i nvention. Particularly,
-R2-R3- is -N CH2 - 10 O=C R~ ; More particularly, RL, R4, and RS are
hydrogen, and R is substituted phenyl or -Bp-G Eg-Wwherein (a) Wis

phenyl @r substiddfssh eyt Fokl1& 1 SuKELIn a00i d 554 TdcPed SEHom Gorpounds
of Formula | wherein nis 1 or 2 are yet other enbodinents of this

i nvention. GHPHparandl=0 ,a%eicther doupPEimHes 20 Wpke Speentieatly, the
foll owi ng tjscul.gr enbodi ments of the present invention:
Conpound 139(5: iig-?\g}ﬁbx%- 3- %)g)droxyrret hyl pyrrol 25 1-yl) benzoyl] -3" -
[2- (N, N -N-CH,-

10 0=C-R';
More particularly, R', R*, and R® are hydrogen, and
R' is substituted phenyl or -By-G-E;-W wherein
(a) W is phenyl or substituted phenyl;
(b) E is NHCO; and
15 (c) p is 0.

Compounds of Formula I wherein n is 1 or 2 are yet
other embodiments of this invention. In particular, a is a

double bond.

20
More specifically, the following compounds are
particular embodiments of the present invention:
Compound 190: 4-[3-Methoxy-4- (3-hydroxymethylpyrrol-
25 1-yl)benzoyl]-3’-[2-(N,N-
dimethylamino)ethylcarboxamido] -4-aza-[6,4] -spiro-
[5,6] -benzoundec-2'-ene;
Compounds 22 and 23: (8)-4-(2-fluorophenylbenzoyl-4-
30 aminobenzoyl) -3/ - (2- (N,N-

dimethylaminoethylaminocarbonyl)) -4-aza-[6,4] -spiro-
[5,6] -benzoundec-2'-ene and (R)-4-(2-

fluorophenylbenzoyl-4-aminobenzoyl) -3’ - (2~ (N,N-

11



di et hyl am no) et hyl car boxam do] - 4- aza-[ 6, 4] -spiro- [5, 6] -benzoundec-2' - ene;
Conmpounds 22 and 23: (S)-4-(2-fluorophenyl benzoyl -4 30 am nobenzoyl) -3" -
(2 - (N, wooztvaset hyl am noet hyl am nocar bonyl )) - 4- aza- [ 6, 4] PEPUS@L21pH, 6]

- benzoundec-2' -ene and (R) -4- (2-

f 1 uor ophenyl benzoyl - 4- am nobenzoyl )-3'-(2-(N, N 11 WO 02/ 02531 ,

PCT/ US01/ 21080 it} aimd mrerltt il ipd iearessmid ) ) = 4-a3- [ 6, 4] - sl o=

[5, 6] - benzoundec[%’:G-]ie_r}%r}%(%wu_wegoaﬁd 21: (S)-4-(2-phenyl benzoyl - 4-

5 am nobenzoyl) -
di et hyl am noet hyl am nocar bonyl ))-4-aza-[ 6, 4] - spi r o-

5, 6] - benzoundec- 2' -ene, and. (R), -4- - phenyl benzoyl - 4- am nobenzoyl) -3' -
Ez- ](N, N- di met Ky s A (aar‘il?dnéﬁdr Béﬁ%y?-gap ?Blf%%‘?ﬁf?}ég:‘?b 10 [5, 6]
-benzoundec- 2" -gigordizsaNRaunds -qiy, kormula | may be prepared from

readily available starting naterials in accordance with various known
synt heti ¢ rout esdirgiyprassiasetimientinesairbonsl i) sé-drpedf etl] tepiro-

i nt ermedi at es of f.0 ' r,myl ae 1 0,02L0 /121080 R4

G R4 9)nR4 )n R4[§O%Nﬁ%\#° 2 %h%c?n ,%EX%R@R@@%%S%Q@%& ¢
aminobenzoyl) -3’ - (2- (N,N-
dimethylaminoethylaminocarbonyl) ) -4-aza-[6,4] -spiro-

10 [5,6] -benzoundec-2' -ene.

The compounds of Formula I may be prepared from
readily available starting materials in accordance with
various known synthetic routes. The present invention is

15 also directed to intermediates of the following formulae,

12



~(CH2)n , (CH2)n (CH2)n (t_ RA HOR4A ORA ~ NH~A\ NH ~~NH - \ i /" i
RLRL RS R RS (CHz)n (CH2)n 4 O(CRH2)N 4 HO RR4 NHNHNH- Alj
i) " -Awoanmas3sA 1\ \ R RL RL wherein R', R4, R5, A PandsSer/An® as
descri bed above. The conpounds of the present invention nay also be 5
present in the formof a pharmaceutically acceptable salt or salts. For
use in nedicine, the salt or salts of the ounds of this invention
refer to non-toxic Rbal t a{%g." Q her
salts may, however,
to this invention or [ ceutically accepta alts.

hydrochl oric, 13 )
perchloric, sulfur

Obr?fi?\\ drlodlc

ék‘%CH»n
” & (CHZ)n (CH2)n
\/NH

N .’/\ ! \ / \) I
1 -
R R1
N R® R®

(CH)n Chih
ﬁff‘ vo “CHh ) (cHa,

R4
NH
J NH NH
ﬁ:\} /;\?/J /;\\/J
N /) 1 (A /) +and ({A \)
2 N ;\ q ;&
wherein R', R*, R®, A, and n are as described above.

The compounds of the present invention may also be
5 present in the form of a pharmaceutically acceptable salt
or salts. For use in medicine, the salt df gsalts of the
compounds of this invention refer to non-toxic
“pharmaceutically acceptable salt or salts.” Other salts
may, however, be useful in the preparation of compounds
10 according to this invention or of their pharmaceutically
acceptable salts. Representative organic or inorganic

acids include, but are not limited to, hydrochloric,

13

, but farewmpt limted to,

R

i on of c@mpouinds 10 accordi ng



phosphoric, acetic, propionic, glycolic, lactic, succinic, naleic,
fumaric, malic, tartaric, citric, benzoic, mandelic, nethanesulfonic,
hydr oxyetwanzeasBf oni c, 5 benezenesul fonic, oxalic, panopi cPCT/US01/21080

2- napht hal enesul foni c, p-toluenesul fonic, cyclohexanesul famc, salicylic,
saccharinic or trifluoroacetic_acid. Representative basic/cationic salts
i ncl ude, by LBNLG i AYBHEABC, RGFAIPTHES, HibFOptdcather1ehol i ne,

di et hanol army el hy, | am s gl urg Py oca s @l ug e 4 gal cium
lithium gﬂr%gsse%o%l%’otéa%s?lﬁgrﬁ rBso |lum or %{Bﬁ%o \i’er eglﬁ]le 'corrpound%s ’
accordi ng tnmltdiics, ifwention teeliec, dtatteasic onelistisr edgemcicent er, they may

accordingly 15 exist as enantioners. \Mere the conpo S possess two or
nor e stered‘&é’fﬁ%}%ntnéertsl?arfﬁill#f%&l%'d&?lf(?{]ﬁm?gbae%%ﬂg%nfﬁi astereomers. It
is to be undsistopdiinainal! SHCH ¢ SOURSSc ANl M it £Beh G BAOn BE £

enconpassed within the scope of the present invention. Furthernore, sone
of the 20 @-ystlaldnerulirmec f yelehevmrrinbsamey, ex@bicwbicpol ynor phs and

as such are intend.ed.éo Ibet]%mly(glre é lté‘leacf,ﬁﬁ_eseﬁép]i(,gg&%éﬁ aln addi ti on,
1.6e.,

sone of thégaccocrpp%]ﬁlnndls rr%y ormsolvatés w wat'er ydr at es) or
CoONMDN Or g i S areidisi c all iseIcinshld@t dsutareral sot | htrehded to, 25 be
enconpassed within the scope of thjs inventjon. "subject"” as used

he ter
her ei n, refkéei*rsz%fd“d?ﬁ_' aﬁh]r%?mfﬁ%@ﬁ%bl‘ih%l%%ﬁ%e%%?o 7BtRrably a human,
who hag b ,,gl@l&ﬁaﬁﬂn@,f_rﬁé@ﬁim, ORSEL VAL | O 9hi 30 EXPLLERAL . AS

used herein, reating” a disorder neans elimnating or otherw se
amel i or at i rigi thmeurcausagzestion, péfaesbunhesediumToor | phLdi t" or
"inhibiting" the onset of 14
Where the compounds according to this invention have
at least one stereogenic center, they may accordingly
15 exist as enantiomers. Where the compounds possess two or
more stereogenic centers, they may additionally exist as
diastereomers. It i1s to be understood that all such
isomers and mixtures thereof are encompassed within the
scope of the present invention. Furthermore, some of the
20 crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in the
present invention. In addition, some of the compounds may
form solvates with water (i.e., hydrates) or common
organic solvents, and such solvates are also intended to

25 be encompassed within the scope of this invention.

The term “subject” as used herein, refers to an
animal, preferably a mammal, most preferably a human, who
has been the object of treatment, observation or

30 experiment.

As used herein, “treating” a disorder means
eliminating or otherwise ameliorating the cause and/or

effects thereof. To “inhibit” or “inhibiting” the onset of

14



WO 02/ 02531 PCT/ US01/ 21080 a disorder neans preventing, delaying or

reducing the |I|ikelihood of such onset. Methods are known in the art for
det er m niwg oBoxsBer apeuti cal | y and prophyl actical ly effectPeBUd@sASS0f Or
i nstant pharmaceutical conposition. The term "therapeutically effective

anount "

a tissue 1
veterinari
al l eviation of the synptons of

term "prophylactically effective ampunt” refers tg
active conpound MptRRs AU 13y ekt TPANAGFEE™ M HI™E subj ect the

%éﬂﬁ@{t%lﬁ%} %&Wﬂc@ic&@?ﬁaéﬁbéétﬂ@t@ééé‘@ff@ﬂ medi cal
er C

ich disorder is nediated by

onset og a
doctor or o

as used herein, neans that anount of active conpound or
phar maceut iz alisayiar tesns @reviensinde BrRORBHNEaPT o¥CHREH2Y nde r esponse i n

t ni r n that is being sought by a researcher
g%ﬁxi%gg%ﬁfcagg%%glSEE%%Her clinician, which includes

t hat , anount 15 of

I nician, the dél aying of

t he

the di sease or disorder being treated. The

t he reduct itdre dfnstrore gdedneasellizalr ecmppsacaon20 ThEe88T®Bt her wi se not ed,

under standagrd nonencl at.ure ed .t hr t, i ivS e erm nal

portion of ??E?rﬁﬁﬁﬁkﬁﬁﬁtgysﬁﬁﬁ%éﬁ%ﬁen%%%nggsc%?béagéiﬁé?éyébl+%§%% by the
adj acent f ungdi anabidty dPwartd hegpioihdobraphachaestti2sl Usgests dhdier wi se
"al kyl" and "al koxy" as used herein, whether used al ope or as part

of a substigligitts gihriPidlnaisdd 91 Fegiciand BFPSREAER tRafns H3Fng 1 to 8

not ed,

car bon ﬁgo
carbons an

ranges.

gbﬁ%%g%ﬁib¢iy@ tc%&cl Y HBROURS 1LeQRLAEBLFEE 36§02 30 8 ring

ring carbons, or "any “nunber wthin these

Forreseamtiesr alkateriadicisrs medical doctor or other

15

20

25

30

clinician, which includes alleviation of the symptoms of
the disease or disorder being treated. The term
“prophylactically effective amount” refers to that amount
of active compound or pharmaceutical agent that inhibits in
a subject the onset of a disorder as being sought by a
regsearcher, veterinarian, medical doctor or other
clinician, the delaying of which disorder is mediated by

the reduction of increased vascular resistance.

Unless otherwise noted, under standard nomenclature
used throughout this disclosure the terminal portion of the
designated side chain is described first, followed by the

adjacent functionality toward the point of attachment.

Unless otherwise noted, “alkyl” and “alkoxy” as used
herein, whether used alone or as part of a substituent
group, include straight and branched chains having 1 to 8
carbon atoms, as well as cycloalkyl groups containing 3 to
8 ring carbons and preferably 5 to 7 ring carbons, or any
number within these ranges. For example, alkyl radicals
include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, t-butyl, n-pentyl, 3-(2-methyl)butyl,
2-pentyl, 2-methylbutyl, neopentyl, n-hexyl, 2-hexyl and

15



i nclude nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
t-butyl, n-pentyl, 3-(2-nethyl)butyl, 2-pentyl, 2-nethylbutyl, neopentyl,
n- hexyl , wohzosblt and 15 WO 02/ 02531 PCT/ US01/ 21080 2- et hgT/peon21b80 Al koxy
radi cal s are oxygen ethers fornmed fromthe previously described straight,
branched, or cyclic chain alkyl groups. An alkyl as used herein may_ be
substi t ut e qutm}’]mﬂn’fékjanpllb{k% meRdiaist ianR CERhEtETRI Rjersd

hydr oxy, h i y.clay koxy,

al koxycar bgf}lxﬁnﬂ)%%%t élr%eavfl;&? 1%%&5{%{5?56%! Q%e@elrgloha%'yﬁ%%lcc}}%' ggr&yyl such as

phenyl or bsrzlylc cHdetreraoidyel Wrowss " hatreraddyd &fs isseal hernedr8maanter 10

saturated or partially saturated single or fused ring . system which

consi sts ofSI&ﬁWfﬁ%ﬁ@%d ff‘?]f)rﬁ’@f{%ﬂt% Y k?éikégﬁali%t?ﬁc;saé‘iu&?'ed from

N, 043“@7S-hafi%%&¥,d nPEFSLN, ndelRSQRYeY] 'sisthati Pt &rodsoyT ef ers to
-, 7-, or 8-nme

3-, nber urisaturated sirgle or fused ring 15 system which
consi sts ofeldarbormldtwns andkdrwrdmnyl, hefreaeodstler (ﬁi%@fs@}%ét ed from

N, 0 and S., The heterocyclyl ar be t et eroat om or
car bon ator‘}?%‘?%%arfygls’ul réé%nr %&%r% on ﬁﬁassgg%ﬁeb&g%gfgbtur e. Exanpl es

of heterocyclyl groups include, but 20 are not |limted to pyridine,
pyri m di ne, oxazoline, pyrrole, imdazole, norpholine, furan, indole,

benzofuran, pyr@RALLOBTIOHT e PP PRTHT IR, HhP bbnZt i SYIRET
| Het efO@yC'sYAéuPéte"&% [Fga%i 11 a@?ra?t%)étéfr%f‘éi M th s ey D Mor e

i ndependent groups 1nc Ing, but not limted to, H, hal ogen, oxo, OH,
al kyl , substydudmedvial &yl goresi sios - ohetarioan ydtored dehy degoral ke ca@ bonyl

al koxycarbonyl, carboxvl o8l k¥ Car bWl o At KB Yan s, - N 4gsalperein 2 and
herein, “heterocyclyl” or “heterocycle” also refers to 3-,
4-, 7-, or 8-member unsaturated single or fused ring
' 15 system which consists of carbon atoms and from one to

three heterocatoms selected from N, O and S. The
heterocyclyl group may be attached at any heteroatom or
carbon atom which results in the creation of a stable
structure. Examples of heterocyclyl groups include, but

20 are not limited to pyridine, pyrimidine, oxazoline,
pyrrole, imidazole, morpholine, furan, indole, benzofuran,
pyrazole, pyrrolidine, piperidine, and benzimidazole.
“Heterocyclyl” or “heterocycle” may be substituted with
one or more independent groups including, but not limited

25 to, H, halogen, oxo, OH, alkyl, substituted alkyl, amino,
heteroaryl, aldehyde, alkylcarbonyl, alkoxycarbonyl,
carboxyl, alkylcarboxyl, alkoxy, and -NzZ'Z? wherein Z' and

7?2 are as described hereinabove.

30 The term “Ar” or “aryl” as used herein, whether used
alone or as part of a substituent group, refers to an
aromatic group such as phenyl and naphthyl. When the Ar or
aryl group is substituted, it may have one to three

substituents which are independently selected from C;-Cg

16



Z2 are as described hereinabove. 30 The term"Ar" or "aryl" as used herein,
whet her used alone or as part of a substituent group, refers to an

aronmat i c wooumssuch as phenyl and napht hyl. When the Ar oPCT/@R§1/21g800uUp i S
substituted, it may have one to three substituents which are independently
selected from C1-C8 16 WO 02/ 02531 PCT/ US01/ 21080 al kyl Cl-Cﬁ al koxy,

aral koxy, Sutetit ¢hefs @llesxy) kgralkexy,  swhstitiaredetiyts 2% dori nat ed

Lo B a koxe (£ 0 brs ddd i t)“,OXf)%)uoxg]ﬂ(a%%@cl%@nglka r Q¥yg. Nitro,

optional | y subst’i tuted am no, carbox yl carboxyl , 5 af koxycar bonyl ,
Cl- C4 al kyltaniflmcrianethoxy Chalbgerky |dyandGl totlmtisat kylidmaw (i. e. , -N

[C1-C4 al kyl] 2 rein.the | kyl groups. _can _be the.sanme gr different),
- Q(CO) O al Elony%ﬁwet%bfgﬂcﬁ%e%a Al |“3?r§9?8%yt%1 t lﬁ%é%}’ajvﬁ?%%ﬁﬁ onal | y)
subst i t yt ed 1addeklc BoRKY| ca@rbonyik{iagino | Ni~elp optibopat) wikghst,itut ed

heteroaryl (i.e., \=/oPtionally substituted with a group selected from
al kyl , subshir-€ut@tallavkgningl dehgde, -8t k§i<ar BokylL] 2 ceRese{n, the

al kyl car boxyl , - Iher sl 1 ar I

descri bed )t%rkéflngo%)v S,Cacgalér%{cir}yuénstu}‘ge’rs]?slatnlﬁ%zje(%',2 m)noeiell,é11 -"or &%;)t(’?iﬂﬁg%’titut ed
phenyl wher-ghdtearciihstyl ugit iorol Thesulteimydt eat eviditridepgeniderd 1y sel ect ed
fromaryl, CL-C8 alkyl, C1-C8 alkoxy, substituted Cl-C8 al kyl, fluorinated

Cl-C8 al koxy, hal ogen, cyano, hydroxy, am no, nitro,w@w—yl,
al kyl car boxsHostal Ty qshi gty i @ Ia/HaM SRR heterdar y| . "PA" or "PH'
denotes phenyl. The term "heteroaryl"™ as used hereingepgesents a stable
five or six-nmenbered nonocyclic aromatic ring N 7

10 optionally substituted heterocaryl (i.e., =/ optionally

substituted with a group selected from alkyl, substituted
alkyl, aldehyde, alkylcarbonyl, carboxyl, alkylcarboxyl,
alkoxycarbonyl, and -NZ'Z? wherein Z' and Z* are as
described hereinabove), and unsubstituted, mono-, di- or
15 tri-substituted phenyl wherein the substituents on the
phenyl are independently selected from aryl, C;-Cg alkyl,
C,-Cs alkoxy, substituted C;-Cg alkyl, fluorinated Ci-Cg
alkoxy, halogen, cyano, hydroxy, amino, nitro, carboxyl,
alkylcarboxyl, alkylamino, dialkylamino and heteroaryl.
20 “Ph” or “PH” denotes phenyl.

The term "heterocaryl" as used herein represents a
stable five or six-membered monocyclic aromatic ring
system which consists of carbon atoms and from one to

25 three heteroatoms selected from N, O and S. The
heterocaryl group may be attached at any heteroatom or
carbon atom which results in the creation of a stable
structure. Examples of heteroaryl groups include, but afe
not limited to pyridinyl, pyrazinyl, pyridazinyl,

30 pyrimidinyl, thiophenyl, furanyl, imidazolyl, isoxazolyl,
oxazolyl, pyrazolyl, pyrrolyl, thiazolyl, thiadiazolyl,

triazolyl, benzimidazolyl, benzofuranyl, benzothienyl,

17



system whi ch consists of carbon atons and fromone to 25 three heteroatons
selected fromN, 0 and S. The heteroaryl group nmay be attached at any

het er oat oo 02/02568r bon at om which results in the creati on PET/@ESGIABE
structure. Exanples of heteroaryl groups include, but are not limted to

pyridi nyl, pyr azi nyl, pyr| dazi nyl, 30 pyrimdinyl, thiophe furanyl,
i m dazol yl bansohepssizalyl o%%@%%azwlarzd?%zomﬁ%@ ¥l :thﬁl%%jo\!

t hi adi azol ]g%:?):j Qﬁggo ienyl, 17 WO
02/ 02531 @ﬁrﬁégﬁ%%l’benm soxazo E%Izl ]bl}flzoxazowi, en p{ﬁlazolyl

i ndol yl , bgnzmﬂrmnaﬁol yIErmm Hneatth:aza(ﬁw]l ,gﬂqus)txmca]zmxﬂqlpmldqmyhol i nyl.
Prefered het er oar gro clu Il 10 f uran and

qui nol i nyl . W%/ n]yl ﬁﬁ%ﬁfbodig%]ubst%?ﬁhﬁ“gt pet?‘ﬂé?%g%:laryl

group rr@ycgﬁ\@;mes t&bé&&‘&ﬁcé&bsﬁhé UEIH Sr e F Suh eRgeat bye sebect ed

from Cl substituted C1-C$ al kyl, hal ogen, al dehyde,

al kyl car bo@re%rwbsm@@‘aﬁ! yWhich kass, l@d@@ﬁrﬁﬁm@y %@h@%%@rﬁ%ﬂ
aryI am no, d"llg %EgibOéxﬁEtgkﬁ%aa&bo& 1k 0 %(?'{ term
cate tdte an ary

"ar al koxy" an~a rou bst gr oup (e.g.,

benzyl oxy) .alli& Tidwexrbe@ty ' aa::yyl alset@mbm,elaﬂ,kcvm,t rnelkya]sadlmpne or as

part of a substituent group, nmeans an, organi c radica t]8 6 car bon
y

|
at oms (brarﬂ:ll?é'dc}@rar@tlf*%q g"i‘ﬁyjc"ffféjrrﬂﬁ e T e 3P Ay O?Jg]@?l]\r/ r enoval

of the 1taydr£qg%llh . 20 The term"Ac" as used herein, whether used al one
or as part a substituent group, neans acetyl.

The term “aralkoxy” indicates an alkoxy group

substituted with an aryl group (e.g., benzyloxy).

15 The term “acyl” as used herein, whether used alone or
as part of a substituent group, means an organic radical
having 2 to 6 carbon atoms (branched or straight chain)
derived from an organic acid by removal of the hydroxyl
group.

20

The term “Ac” as used herein, whether used alone or as

part of a substituent group, means acetyl.

The term “halogen” shall include iodine, bromine,

25 chlorine and fluorine.

The terms “substituted alkylcarboxy,” “substituted
amino,” and “substituted aminocarbonyl” denote
substitution of said groups with at least one member

30 selected from halogen, alkyl, substituted alkyl, aryl,

alkoxy, amino, and substituted amino.

Whenever the term “alkyl”, “acyl”, or “aryl” or either

of their prefix roots appear in a name of a substituent

18



The term "hal ogen” shall include iodine, bromne, 25 chlorine and
fluorine. The terns "substituted al kyl carboxy," "substituted amno," and
"substit wed2eassnocar bonyl " denote substitution of said BeDURE/2080h at

| east one nmenber 30 sel ected from hal ogen, al kyl, substituted al kyl, aryl,
aI koxy, am no, and substituted am no. Whenever the term"al kyl", "acyl", or

"aryl " or eia- rger, adfahlq’}’é,r dgpadkykamypes appeahalh ke nkiveerraraditfs i t uent
18 WO 02/ 0253 1 y it shall be
| nt er pr et edélas I'n %130/8% gﬁg‘sltg?lgn?a?%g%g ég]??/\génafa%%vaﬁf%@ "al kyl "

"acyl", andamryl,. "ariai‘s‘lagﬂrat ed nasﬁ)gnatecﬂ canbens ab dnearifen gatonEl - C6) shal |

refer independently to the nunbe 5 carbon_at ons | kyl
cycl oal kyl (foietry Ct);r Celo ﬁli‘?elnja erpdmegﬁngﬁnﬁliya?:&e §u8§?§?ﬁeﬂ¥ in which

al kyl  3ppeafyH RS ddchnPrief i2h BARY1 bt E$cidhergednbhaty the wefdud tion of
any substituent 10 or variable at a particular |ocation in a nolecule be
i ndependentaldfyli omtdfamiafi endasbsswaebetihuenat inovleteh ealkyl s

under st ood that substi, tuentsfgnd %Bpstl tution patterns on the conpounds of

this i nventi®iT ¥4n Be 8 &Ced™ 6Y°6ne of ordinary skill in the art to
provi de conmpounds 15 that are chem-cally stabl e and that can be readily
synt hesi zed by techni ques known _ in the art as as those nethods set

forth herein. Astuset Haided thett &bm d@éf‘rﬁ&)EF?Poﬂf PRY | AERAEHSH 20
encompags 7 Proucl GO IS gl be spesbbLedohnghe @t scifle e speci 1 ed

amounts, as well as any proéﬁct which results, directly or indirectly, from
conbi nat i onisnddpdrivent of its definitions elsewhere in that molecule.
It is understood that substituents and substitution
patterns on the compounds of this invention can be selected
by one of ordinary skill in the art to provide compounds
15 that are chemically stable and that can be readily
synthesized by techniques known in the art as well as those

methods set forth herein.

As used herein, the term “composition” is intended to
20 encompass a product comprising the specified ingredients in
the specified amounts, as well as any product which
results, directly or indirectly, from combinations of the

specified ingredients in the specified amounts.

25 The utility of the compounds to treat disorders of
increased vascular resistance can be determined according
to the procedures described herein. The present invention
therefore provides a method of treating vascular resistance
disorders in a subject in need thereof which comprises

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

conventional route of administration, including, but not
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specified ingredients in the specified amounts. 25 The utility of the
conpounds to treat disorders of increased vascular resistance can be
determ nadoavexssdi ng to the procedures described herei n. POhESQrassnt
invention therefore provides a nethod of treating vascul ar resistance

di sorders in a subject in need thereof_which conprises 30 adm ni stering any
of the conpdideRsYefithedVREOEEn PR2A: FUARETINCET ect VT IHEH

vascul ar reslistapss,di %%Bd§%§entzgglconpound may be administered to a

patient by any convention route of administration, including, but not 19
WO 02/ 02531 PCT/US01/21080 Ilimted to, intravenous, oral, subcutaneous,
i ntranmuscul ar, intradernal.andggarent ral. The?%resent inventi%g al so

provi des phar macetit iRLESeH dOHEESIOPoRS SRoRPPY NG B BT £°Fonpounds of
this inBventd@ibdit @3s0CairaRingt Bnad BhandBes esbisahhys aseegiapl e carrier.
To prepare the pharmaceutical conpositions of this 10 invention, one or
nor e conpoumdEsicrorifulagsocdatiant withep ephapnagdiet j erehy i arreaie acti ve
ingredient,cg ié#?j mately adm xed with a pharnmaceutical carrier according
to conventional pharnaceutical conpoundi ng techniques, which carrier may
take a wde variety of forns depending 15 of the form of preparation
desired for adm nistration, f?ﬁgi oral or parenteral such

) a .
i ntramuscul ar. %P Rﬁ?ﬁ%ﬁ?rﬁﬁ IR q?WRﬁ%ﬂt%R%%g%ngH%ﬁ any of
the usyal phariBes!iGal JRAG-dBolso eI Qedrothsa f 5 ddnyid oral

preparations, such as for exanple, 20 suspensions, elixirs and sol utions,
suit abl e carhiemraf anfl theldinvamsiomauddavaeyiveylineredient s, 12l cohol s,
intimately admixed with a pharmaceutical carrier according
to conventional pharmaceutical compounding techniques,
which carrier may take a wide variety of forms depending

15 of the form of preparation desired for administration,
e.g., oral or parenteral such as intramuscular. In
preparing the compositions in oral dosage form, any of the
usual pharmaceutical media may be employed. Thus, for
liguid oral preparations, such as for example,

20 suspensions, elixirs and solutions, suitable carriers and
additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, coloring agents and the
like; for solid oral preparations such as, for example,
powders, capsulesg, caplets, gelcaps and tablets, suitable

25 carriers and additives include starches, sugars, diluents,
granulating agents, lubricants, binders, disintegrating
agents and the like. Because of their ease in
administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid

30 pharmaceutical carriers are obviously employed. If
desired, tablets may be sugar coated or enteric coated by
standard techniques. For parenterals, the carrier will
usually comprise sterile water, through other ingredients,

for example, for purposes such as aiding solubility or for
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flavoring agents, preservatives, coloring agents and the |like; for solid
oral preparations such as, for exanple, powders, capsules, caplets,

gel caps amaovedsbet s, suitable 25 carriers and additives iPCT/Ud&/absr ches,

sugars, diluents, granulating agents, lubricants, binders, disintegrating
agents and the |ike. Because of their_ease in admnistration, tablets and
capsul es r @fesseattifn oy hedvidirlagisss of THIRSHDYIRS i PRANhi ch

ra]e
case solid LGal carns J%iﬁlﬁ' lﬂ%% | f desired,
tablets rrafgi%éjms%ﬁeg r oalte(e%% ol%?evilk%lgc{}?cc%sgea%% y sat andard techni ques. For
par ent er al santthiermsr rdwgpanding ugimldy agohprhes el iStemde atenmleyadugh

ot her ingredients, for exanple, for, purposes such ai di.ng. solubility or
For 20 W G0 B THER I D (PO S AT Het e HOT e s

I nj ect all e RUSRRNSIENS, MBYy . aledbike: prepanedt, igbwddEh Gapecopiopri ate
liquid carriers, suspending ag]g.'nt s and the |like may be enployed. The
phar maceut itesspemmposh tawhshrerldike midn aveing mt gdie Reose®e unit, e.g.,

Labl ot cansyl e, AOISL. LU 851 100 0L £ASPORDIA < 20 4bi i KEy an arount of

the active lr}ghgre i'ent neces Iver ‘an e Ive dose as descri bed
above. The dmymmaseltdieate comuoasighamsadwiteicnl vdrhpeoit soms Ipereimi t

dosage unit, e.g., tablet, capsule, 10 powder, injecti supposi tory,
t easpoonf ulWignd I3 d ke, PE T U o HOFRSAR Uiy t% B0 nﬁ%%be% 0‘]:O :g " gi ven

at a ‘asa%_lyﬁ{eerf romahoUiond tQ 308 degf dayed PS5 SF UL tond Sl ike,

ng/ kg/ day) . dosages, however, may b€ varie dependi ng upon the
requi r ementodffndre gepitent gng the evegihy aid tihay 15 c@FdR i @h dei ng treated

and the compound being smloyed.) The ysg Alg APl ARkl a8 st ati on or
post - peri ot
mg/kg/day). The dosages, however, may be varied depending
upon the requirement of the patients, the severity of the
15 condition being treated and the compound being employed.
The use of either daily administration or post-periodic

dosing may be employed.

Preferably these compositions are in unit dosage forms

20 such as tablets, pills, capsules, powders, granules,
sterile parenteral solutions or suspensions, metered
aerosol or liquid sprays, drops, ampoules, autoinjector
devices or suppositories; for oral parenteral, intranasal,
sublingual or rectal administration, or for administration

25 by inhalation or insufflation. Alternatively, the
composition may be presented in a form suitable for once-
weekly or once-monthly administration; for example, an
insoluble salt of the active compound, such as the
decanocate salt, may be adapted to provide a depot

30 preparation for intramuscular injection. For preparing
solid compositions such as tablets, the principal active
ingredient is mixed with a pharmaceutical carrier, e.g.
conventional tableting ingredients such as corn starch,

lactose, sucrose, sorbitol, talc, stearic acid, magnesium
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dosing may be enployed. Preferably these conpositions are in unit dosage
forms 20 such as tablets, pills, capsules, powders, granules, sterile
par ent er a¥O8D0258i ons or suspensi ons, netered aerosol or PCTUSE/3psvays,
drops, anpoul es, autoinjector devices or suppositories; for oral
parenteral , intranasal, _sublingual or rectal adm nistration, or for
admi ni st r atSt@REEF Sy GiRdICAtoRNEEPPAE B! PFaflBR: AP e?H2®F vel y, the

conposi ti Ofbﬂ?rgna*&f‘eu%%%qr‘fd%qu&tg,f Qr /. syhtapl ecboroppce-syeekly or
once-nont hI'y adm ni stration; for éexanple, an "insoluble salt of the active
conpound, sucdf casautlle icthe campaiseé tsaht conhigibéngdaphetoyengrwy ittietigiepot 30

preparation for intra C injection., For preparin solid conpositions
such as tabl t%,c@w&“gﬁsﬁgji %ii‘le E%Fis\%l ?H&?Egggﬂt S %1 xed wWith a
phar nacgut i rueditaloaldyd accephvdntbi gaak tabledbEng Whgh eck Batsisgich as

corn starch, |[|actose, sucrose, sorbitol, talc, stearic acid, nagnesium 21
WO 02/ 02531t PEhass) pretfosuulatd giacemegpe bl enant phioIPprgeeeers gubts, L %nd

other  phaBegltheal Wid uehlise GnlroBRLRE: 1L0al8pUEEedObidny pr ef ornul ati on

conposition contalining a honbgeneods m xture a conpound of the present
i nvention, wrreudhqitardiec eutrpoaliity caceeptabetbal tonpessoion Wasn bef erri ng

to these prefornul ati on conpositions ai horrg engous, it is -neant_that the
active i ngréfienty iU SPESed eV i3 {¥r§ gﬁS £VEhBORRFPoEPETOT ST t hat
the conposiid andmtde pinaadidng subdiuwvieded irAte sguad! yrefdestiyveistosage

forms such 10 as tablets, pills and capsules. This solid prefornulation
conposi t i oredrepashidriaubidl Hhged suds vidded dosagenibrdssaze forms o
descri bed %9%¥%3%§§“&253£¥%JH“§@J%e1cgﬁt%989595990m 0.1 to about 500
mg of the active ingredient of the present invention. The
tablets or pills of the novel composition can be coated or
15 otherwise compounded to provide a dosage form affording the
advantage of prolonged action. For example, the tablet or
pill can comprise an 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
20 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 variety of
material can be used for such enteric layers or coatings,
such materials including a number of polymeric acids with
25 such materials as shellac, cetyl alcohol and cellulose

acetate.

The liquid forms in which the novel compositions of
the pregsent invention may be incorporated for
30 administration orally or by injection include, aqueous
solutions, suitably flavoured syrups, aqueous or oil
suspensions, and flavoured emulsions with edible oils such
as cottonseed oil, sesame oil, coconut oil or peanut oil,

as well as elixirs and similar pharmaceutical vehicles.
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ng of the active ingredient of the present invention. The tablets or pills
of the novel conposition can be coated or 15 otherw se conpounded to

provi de avaozexyel f orm affordi ng the advantage of prol ongrdr/@selanso For
exanple, the tablet or pill can conprise an inner dosage and an outer
dosage conponent, the latter being in the formof an envel ope over the
fornmer. ThE&WWeLdEnPaFERES1BINCEeSYERERAtRY PP P MBITYS ayer whi ch

serves to rs%%g%&ls%aifeﬁt 20EaLERNSIAhBe1 o siBel AR RAME Isucthed nner
the

conmponent to pass in act into duodenum or to be delayed in release. A
vari ety of trmwsesintlh,cacabéauseldiginatsucfierbrani csddysrs or coatings, such

materials includin u r .of pol ric ids wt h materials as
shel | ac, cé’ﬁﬂboﬁyi’%%‘ﬁﬁ&%gﬁgépﬁﬁl’o@égﬁ%ic%?g@éfosﬁl’e ?15%5{ dForms in which
the novel cRARRIIiHRRS #f getltheipresent invention nay be incorporated for 30

adm nistration orally or by injection include, aqueous solutions, suitably
fl avoured syrups, aqueous or oil suspensions, and flavoured enulsions with

edible of |s suchy, 35 Goll phseedeall £o$CACPLbareOroULE Qile 0T DEANUL OF I,

as well as elixirs an imlar Shar maceut i c vehicles. 22 WD 02/02531

PCT/ US01/ 2 d%fpoudidist alicerdiispetsi hheoinseaspiodi agvageits Fformigtuamus
suspensi ons, _include syntheti gﬁeand.natural u such as érkga acant h,

acaci a, al @hattersPaIETS s&dF6m l@&?‘ﬁ&yﬂ%@’@? CEFR R e n‘gt hyl cel | ul ose,

pol yvi nyl & pwrdiliidene tengelhabn subhers phepRroeess eshif aifiatidtpraptapar at i on
of the conpounds according to the invention give rise to mxture of
st er eoi sonelts adwgseiridsomays beaprepasegaiat aceyic form, or

individual enantiomers may be prepared either by
enantiospecific synthesis or by resolution. The compounds
may, for example, be resolved into their components

15 enantiomers by standard techniques, such as the formation
of diastereomeric pairs by salt formation. The compounds
may also be resolved by formation of diastereomeric esters
or amides, followed by chromatographic separation and
removal of the chiral auxiliary. Alternatively, the

20 compounds may be resolved using a stereogenic 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

25 on any of the molecules concerned. This may be achieved
by means of conventional protecting groups, such as those

described in Protective Groups in Organic Chemistry, ed.

J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene &

P.G.M. Wuts, Protective Groups in Organic gvnthegis, Third

30 Edition, John Wiley & Sons, 1999. The protecting groups
may be removed at a convenient subsequent stage using

methods known from the art.

23



10 conventional techni ques such as preparative chromatography. The
conpounds nmay be prepared in racemc form or individual enantioners may
be prepamedorizsher by enantiospecific synthesis or by reBOT/USIER080The
conpounds may, for exanple, be resolved into their conmponents 15
enantionmers by standard techni ques, such as the formati on of

di ast ereoneric OAtiss verHt ko rinek iksh Petie (Hﬁﬂﬁﬁﬁﬁ? Gy ASFIRGRs0l ved
by for mati qn, ol i ASHAOTRI GRSAISs adTdiaty f AdOWBLLY srillea

chr omat ogr aphi ¢ separation an noval a} | ral auxiliary.

Al ter nati velry,tiidhear20 vmdrﬂpan&m&]rga}am&efcasadia/etmaisltﬁgﬁsae stex emgeni ¢ HPLC

col um Duri_ng .an of th ocesses for preparation.of the npounds of
the pr esentljljﬁ'gqé:rﬁ r%ﬁ b]ér1"f*ic"erl:te]s%nar%s THTESSL ST feultcgy pridt ect
sensi ti e QIhd eaGiine Vg{ic&psjfc;ﬁlcg,p B rdde, nol ecul es concerned. This may
be achi eved by neans of conventional protecting groups, such as those
described in Protective Goups in Organic Chemstry, ed. J.F.W MOne,

Pl enum Press, 1973; and T.W Greene & hghgi Wits, Protective Goups in
Organic Synthesis, Third 30 Edition, J6 | ey & Sons, 1999. The

protecting groups y, be renoved at a veni ent subsequen Jage usi ng
met hods known frorfyt Brt. 23 WD 02/0 °-BCT/ USO1/ 21080 i nvention
will be better und ood by reference the schenes and e es t hat

foll ow, but those gkil in the art | | ‘gogadi | y appreciatle that these

are only illustr Tve of tte T vent i gi~as described nor e 4 TN
claims which fol o hemeafter Schdif ) nffg n On R4 \fAQ 1c

4
/_\ }R‘i nR4
1A |

NOH

R'? \,NH
1d ’ ’ \ ,\)

(e (e QR‘* Qw
g g g
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As set forth in Scheme 1, wherein R'® is R' other than R,
10 R™ is alkyl-sulfoxide, aryl-sulfoxide, alkyl-sulfone, or aryl-

sulfone, and RY, R*, A, and n are as described above, an

aldehyde la (may be easily prepared by using O as
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Cc HOC2ZH O CI/A 1la Alb 1c 1a/\ " 1la RlaR)n)n R4 ~~AY O+ NH
Rla" NOHNH A i) ARla Rla leif IRQ RaAiRgj Rg NHNH NH/ A ~NH C A~J
A5~ 1b MOMHORIB Rlb 1i 1g 1h ij As set forth in SchemePdT/ughiexieson R' is
Rl other than Rlb, 10 R b is alkyl-sulfoxide, aryl-sulfoxide, ‘

al kyl -sul fone, or aryl- sulf one, and Rl, R4, A and n are as descri bed
above, an Gi@utiRYy mmitdetiypde,| whichy ibeedbbelycpneparedl by asdhploleasr 24

WO 02/ 02531 PCT/ US01/,21080 st ar.t Lng mat eri a whi ch i | t her h 1
comer ci al YRS 15851 Yo P SRRy e PEa PPy plt {E‘)%?%ﬁ’ b@n%n%%ﬁ%lt%a%? and
follow ng sighene Pad.NNdS. sPats3, Mas 8076Berh 16tt §1 Chens ebxadliged Swint drzed
with an oxidation reagent such_as Cr03-H2SO4 in acetone or pyridinium5
chl or ochr orftislatd odi meagE o SR @6 CORP)H5P: NBie1dPefne or pyridinium

5 chlorochromate in dimethylformamide (DMF) or NaClO, in
dimethylsulfoxide (DMSO) and water at a temperature preferably
between 0 °C and room temperature (rt) to give the corresponding
acids 1b. Cyclization of the acids with an acid anhydride such
as (CFsCO),0-CF;CO.H at a temperature preferably between 0 °C and

10 room temperature produces the ketones lc. Beckmann
rearrangement of the ketone via oxime 1d followed by SOCl, in
dioxane preferably at room temperature gives lactams le and 1f.
Alternatively, the reaction may be carried out with NaN; in
CF3;CO.H to give primarily lactam le. Lactams le and 1f can be

15 easily separated by column chromatography on silica gel.

Lactam le can also be separated into enantiomer by chiral HPLC
column or other methods known in the art. Reduction of lactams
le or 1f with an agent such as lithium aluminum hydride (LAH)
in ether at a temperature preferably between 0 °C and room

20 temperature produces amines 1lg and lh, respectively. Amines 1g
and 1lh wherein R'@ is alkylthio or arylthio may be further
converted to amines 1i and 1j wherein R™ is alkyl-sulfoxide or
aryl-sulfoxide, respectively, with an oxidizing agent such as
gsodium periodate in a solvent such as methanol or ethanol

25 preferably between room temperature and 60 °C. Amines 1g and 1h
wherein R'™ is alkylthio or arylthio may also be converted to
amines 1i and 1j wherein R™ is alkyl-sulfone or aryl-sulfone,

respectively, with an oxidizing agent such as H;0,.
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di met hyl sul f oxi de (DMSO) and water at a tenperature preferably between 0 C
and roomtenperature (rt) to give the corresponding acids |Ib. Cyclization
of the aowa@e2/0e58h an aci d anhydride such as (CF3CO) 20- CFBCOPBD 11080
tenperature preferably between O C and 10 room tenperature produces the
ket ones | c. Beckmann rearrangenent of the ketone via oxinme Id followed by
SOC12 in dioxane preferably at room t8fBePatére gives lactanms |e and If.
Al ternatively, the reaction nay be carried out with NaN3 in CF3CO2H to
give primarily lactamle. Lactans |e and if can be X% easily sepgyated by
col um chromat ography on silica gel. Lactamle caalal so be sepagrated into
enantioner by chiral $4PLC col upn © i :

Reduction of | actans e or if { an agent such Rt hi um & num
hydride (LAH) in e gt arte at ur e—preber ably betweeny0 \C afdl room 20
tenperature producegam nes | g a#d , respecti . Amines | g and | h
wherein Rla is &k9Ithio or arylthiygamay be fu conver 0 anines ii
and ij wherein Rbis alkyl-sulfoxide or aryl Oxi de, rig gtivéfly,
with an oxidizing aged® such as 2Zodi um periodate iY,a sol vé=such as

met hanol or ethanol 25 preferably between rooned¢ errpé""f%ture and §daC. Am nes
1g and 1h wherein Rla is alkylthio or arylthio nay al so be converted to
amines ii and |j wherein Rib is al kyl-sulfone or aryl-sul fong,

respectively, with an oxidizing agent such as H202. 25 WD 02/ 02531

PCT/ USO01/ 21080 Sgfrewe 2, 0 OH () \yBr  ~R4 H3CO Rla \ A / /2d

—R
H
NH . CHO
) e
R1a 1a 1a
R R

H
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29 2h

As set forth in Scheme 2, wherein R'@, R™, R*, and A are as
5 described above, amines 2e through 2h may be made from 2a and
2b, which are either commercially available or may be easily

prepared by known methods, in a manner similar to scheme 1.
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2a 2b 4, 2c Ra Rla --RARARA NHfICHO HIA Rla Rla Rla 2e 2f 2e ,-R4
R&A H NHA;q Rlb RIb 2g 2h As set forth in Schene 2, wherein Rla, R b
R4, and Avapm0x31 5 descri bed above, am nes 2e through 2hrarySti2insde from
2a and 2b, which are either commercially available or may be easily
prepared by known nethods, in a manner simlar to scheme 1. 26 WD 02/ 02531
PCT/ US01/ 21080 Schene 3 )n R4 3 1g, §ﬁ?eT?,31j --~RZR3b OO R Ga--RR
3a 2e, 2f, 2g, 2h ‘

I Ok =t
/A \/ R3
1g, 1h, 1i, 1] —_— 7é>/\‘R2’ .
3
cl R!
O
4
3a l /R
2e, 2f, 2g, 2h —_—_——
/A \\
\/-’/'\ Z’R
R1 Ia

As set forth in Scheme 3, wherein R', R?*, R3, R, A,
and n are as described above, treatment of amines 1lg, 1h,
5 1i, or 1j with an acid halide or acid anhydride such as
acid chlorides (3a) in an organic solvent such as
tetrahydrofuran (THF), CH,Cl,, or CHCls; with an organic
base such as Et;N or inorganic base such as K;CO; at a
temperature preferably between 0 °C and room temperature
10 produces amides 3b. The same treatment of amines 2e, 2f,

2g, or 2h produces amides Ia.

Alternatively, compounds Ia and 3b wherein -R*-R3- is

-N-CH,- or -CHy-N-,
15 | |
O:C—R' ()=C-R.|

and R' is 4-nitro phenyl (may have, in addition, one or more
appropriate substituents) can be prepared from amines 1g, 1h,
1i, 1j, 2e, 2f, 2g, or 2h and 4-nitro benzoyl acid chloride,

20 followed by a reduction such as hydrogenation with 10%Pd/C or a
reduction with a reducing agent such as SnCl,. The amines
obtained can be treated with an appropriate acid chloride or

isocyanates to give the corresponding compounds of Formula I.
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R3 RL I a As set forth in Scheme 3, wherein R, R2, R3, RR A, and n are
as described above, treatnent of amnes Ig, Ih, 5 1i, or Ij with an acid
hal i de owa@et/eksanhydri de such as acid chlorides (3a) in aprCDU§ar16s80sol vent
such as tetrahydrofuran (THF) , CH2Cl2, or CHC1l3 with an organic base
such as Et 3N or inorganic base such as K2CO3 at a tenperature preferably
between 0 C and room tenperature 10 pr¥&d#Res 4an des 3b. The sane treat ment
of am nes 2e, 2f, 2g, or 2h produces am des la. Alternatively, conpounds
la and 3b wherein -R2-R3- is -NCH2- or -CH2-N-, 3d5c0=CR 0=CR and R is
4-nitro phenyl (may ha in addition, one or nore ppri ate
substituents) can be d fromamnes |g, 1h, i} " R%2e, 2f, 2g, or
2h and 4-nitro bepzo cid chloride, 20 followed b eduction such as
hydrogenation w#h~10%dl.C or a__reduction m/ith, N i ng agent such as
SnCl2. The am n 4, bIRa*'r'Twed can be treated w t@ apprigpriate acid

chloride or isocjanates to give the correspondiiy cafipounds of Fornula I.

27 WO 02/ 02531 PRT/ US01/21080 Schene 4 CH )nR1Rq J)h R4 Ail R3 .~~R
Ib
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tosylate derivative

23/ \ z
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n
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ORNe z Gk G
W/ RN 3 % N RN R®
sV R? L Y~p2-R G\,\ 3 \/-’/\RZ S/ g2
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R If R 4 R R
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As set forth in Scheme 4, wherein Z; is alkyl or
substituted alkyl, Z; is hydroxy Cs,.s alkyl, k’ is 2-4, and R',

5 R? R® Zi, Z2, A, and n are as described above, compounds 3b are
treated with an excess of ozone at a temperature preferably
between -78 and -20 °C in an organic solvent such as methanol
(MeOH) , CH,Cl,, ethyl acetate (EtOAc) or CHCl;. The ozonides
formed in the same container can be treated with a reducing

10 reagent such as methyl sulfide or triphenyl phosphine to give

bis aldehydes. These intermediates, without further
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3b R1b Nzl z2 HOH2C A~ A HR2C R4/ )n R4/ )n R4 R3 " R2,/ 3 2.R
'"RR,RB RLICRR Idle tosylate derivative Z3 Z4 tosylate NZ1Z2 O Nz, Z2
O 0Z3 wodeessative )k' n R4 ) Rg )n Rg/ )n R4 1 )3 ~BCT/CA01/AB303 = 3
IR-R~R~R2 RBRR22.R 2,/ RRIfIgRLIhI i Ij As set forthin
Scheme 4, wherein Z3 is alkyl or  substituted alkyl, Z4 is hydroxy C2_8
alkyl, k' ipnzifdcagienr)ars Rycligedzwithoan jorgalln af+d s3UdR<RF i bed
above, co -1 e | o o} t ure
B ef or abl y o S 0 e e S e e ol
(MeOH) , Chidixradtly lbedoreat @ (€t Oid) rorm CHOESErathereoionigies ther med in

the same contalner ean bejtreated Wih Abeduelng, 10,1 S395H St A, Mt Y

5 reducing agent such as NaBH, (in CH;OH or EtOH) or NaBH(OAc)s; at
a temperature preferably between 0 °%¢ and room temperature gives
the corresponding alcohols Ic. Oxidation of Ib with an
oxidation reagent such as Cr0;-H,S0, or NaClO,-DMSO at a
temperature preferably between -20 °C and room temperature

10 produces the corresponding acids Id. Reductive amination of Ib
with an amine with a reagent such as NaCNBH; in CH;O0H and acetic
acid at a temperature preferably between 0 °C and room
temperature gives amines Ie. Treatment of the alcohol Ic with
an appropriate sulfonyl chloride such as tosyl chloride and

15 triethylamine in an organic solvent such as CH,Cl, gives a
togylate derivative. Reacting the tosylate derivative with an
appropriate reagent such as dialkyl or diaryl copper lithium or
copper hydride in THF will give the corresponding compounds of
If. Alternatively, reacting the tosylate derivative with an

20 appropriate cyanide such as NaCN or KCN followed by hydrolysis
will give the corresponding acid, which can be further reduced
with an agent such as BH3;-THF complex at a low temperature
preferably from -78 to 0 °C to produce the corresponding alcohol
Ig (Repeating the same steps will further extend the alkyl

25 chain). Alcohol Ig may be further converted to compounds of
Ih. Treatment of the alcohol Ig with an appropriate sulfonyl
chloride such as tosyl chloride and triethylamine in an organic
solvent such as CH,Cl, gives a tosylate derivative. Reacting
the tosylate derivative with an appropriate reagent such as

30 HNZ'Z? (known compounds) will give the corresponding compounds
of 1h. Coupling of acids Id with various amines produces the
corresponding amide derivatives Ii. Acids Id may also be

converted to compounds of Ij in the presence of an acid such as
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bi s al dehydes. These internedi ates, w thout further 28 WD 02/ 02531

PCT/ US01/ 21080 purification, are cyclized with an organic acid such as

t ol ueneswéonvxs3aci d or nethyl sul fonic acid at a tenperat pewUS@rabsr abl y
between 0 C and roomtenperature to give the correspondi ng al dehydes 1b.
Reduction of al dehydes Ib with a 5 reducing agent such as NaBH4 (in CH3OH
or Et OH) orHa%Bwa{\E) B:QH, Whiddher slherprerBespl gl bEt MERALPOLS 1 FBOm

t enper at ur i 2 lc. Oxidation of Ib with an
oxi dati on %%g%%l%%gﬁr%fﬁ%% lm%gp%h& DI\/SO at a tenperature
preferably between -20 C and room tenperature 10 produces the corresponding
acids Id. Reductjve an nati of Ib th_an am n th a rea uch as
NaOBH | 1 CBoH e IR EET Y acramBr it o or Sreren pl e ehebf e batitn 0 C
and room tegperature gives amnes le. Treatnment of the alcohol Ic with an
appropriate sulfonyl chloride such as tosyl chloride and 15 triethyl am ne
in an organic solvent such 2¥-@GHCrx giGFesNa, tosylate derivative. Reacting
the tosyl ate derivative with]| an appropri ate reagent such as dial kyl or
diaryl copper lithiumor @eppRr hydri deOi@- HI—IE wi Il give the correspondi ng

conpounds of Al'ternative ct t Iat deri vat th an
Zongpgroprl?ﬂ% Fgyéh"f’ éené' (’flﬁvgbgﬁlgiil\lgo?iﬁgﬁl P5F %%ﬁ#%?aﬁflﬁv V’%ﬁ“] I
gi ve thg cosmiseond haracid,, Wi, cfzeca@fbezf_:;urbbeghr gdycedni w-b hbamzagent

such as BH3- THF corrpl ex at a Iowterrperature preferably from-78 to 0 Cto
produce t hea@kd redslgofidlan g/ id @oeelizattg opRapeacyagienbiganes sdeperibed

Lg%gﬁad?t%&&f%hﬁlﬁe&{é %% q'{é@t‘%)éc @c%ﬁgﬁl F‘Eg\}/\l??% Qﬁné%“r"gg% e su]%(fonyl
chl ori de sush mdﬁcusnwn ol tar izd erediud: itk etebgbam pachnaansacyani Thes einderts

such as CHZ s a tosylate derivative. Reactin
talneéican be)éreated with an approprlage acid chloride or

15 isocyanates to give the corresponding compounds of Formula I.

Scheme 5
R RS
/" (CHgy (CHy),
R* R4
7 TN —N
A\ 3 A \

\
\/_,’//\R‘?/R — \\/-\// RZ,R
R! R!

Ik
I|
As set forth in Scheme 5, wherein R*, R?, R®, R*, R®, A, and
n are as described above, prolonged hydrogenation of amides Ik
20 with H; at preferably 30-50 psi in an organic solvent such as
methanol, ethanol or ethyl acetate at room temperature in the

presence of catalyst such as Pd/C gives Il.
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the tosylate derivative with an appropriate reagent such as 30 HNZ' Z2

(known conpounds) will give the corresponding conpounds of Ih. Coupling of
aci ds | dwoohoasari ous anmines produces the correspondi ng paT/aigodEnsovat i ves
li. Acids Id may al so be converted to conpounds of 1] in the presence of

an acid such as 29 WO 02/ 02531 PCT/ USQOL/ 21080 H2SO4 with Z30H, which is
eifther commercially available or may B€heRsi fy prepared by known net hods.
Al ternatively, conpounds Ib through Ij wherein -R2-R3- 5 is -NCH2- or
-CH2-N-, O=G-RT 0=CG-Rgnd R is 4-nitro pheryl 4-nitro phenyl c be
prepared from 10 amnes 1g, |h, 1i, 1j, 2 2f, 2g, or 2h and 4-nitro
benzoyl acid chlori {ca,)0zoni zati onHa cy@©Hpzati on as degcri
foll owed by reductio s hydrogenat i op Wr+g*10%°d/ C or r
a reducing reag %é

an appropri at

4-R® Schene 5 \,@Hﬁfn (CH2) n \,Rj\A22h3 C2R3

conpounds of n
R R Ik Il | set ‘forth in Scheme B, wherein Rl, R2, ~"RET R5, A and

n are as describ@d abtwve, prol onged Hydrogehati on of amided |k20 with H2
at preferably 30-50 psi in an organic solvent such as

As set forth in Scheme 6, wherein R', R?, R?®, R*, R?, A, and
n are as described above, hydroboration of amides Ik with an
5 agent such as BH;-THF in an organic solvent such as THF at a
temperature preferably between -78 °%c and room temperature
followed by Hy0,-NaOH can produce the corresponding alcohols Im.
Oxidation of these alcohols with Cr0;-H,SO, or CrO;-pyridine at a
temperature preferably between -20 °C and room temperature will

10 give ketones In.

The method of treating vascular resistance disorders
described in the present invention may also be carried out
15 wusing a pharmaceutical composition comprising any of the
compounds as defined herein and a pharmaceutically
acceptable carrier. The pharmaceutical composition may
contain between about 100 mg and 1000 mg, preferably about
100 to 500 mg, of the compound, and may be constituted into
20 any form suitable for the mode of administration selected.
Carriers include necessary and inert pharmaceutical
excipients, including, but not limited to, binders,
suspending agents, lubricants, flavorants, sweeteners,
preservatives, dyes, and coatings. Compositions suitable
25 for oral administration include solid forms, such as pills,
tablets, caplets, capsules (each including immediate
release, timed release and sustained release formulations),

granules, and powders, and liquid forms, such as solutions,
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met hanol , ethanol or ethyl acetate at roomtenperature in the presence of

catal yst such as Pd/C gives Il. 30 WD 02/02531 PCT/ US01/ 21080 Schene 6 R5
R5 RS (®&@ymoddd (CH2)n (CH2)n RA RA R4 3 aiA 1 A A IPIT/RSOIHRZ' R
I~~R2'R" , 2R3 R1 Ik RLImMRlL In As set forth in Schene 6, wherein R

R2, R3, R4, R5, A, and n are as described above, hydroboration of am des
|k with an SYGEHRMt eddeieras BESLPLPSn aRdoPHERPRSSORTent FRtRh weftHE at a

t enper at ur e = .and. e r d by
205 NAGH c pradate e ninssEagi Bl RaT BREL Al SR Tt ¢ hese
al cohol s wignmIEigSrH2SM sorspen83opyri dine at a tenperature preferably
between -20 C and roomtenperature will 10 give ketones In. The nethod of
treating vascul ar resistance disorders described in the present invention

may al sg be car rA@sriidgect14si RempophakMBEEHhe CBle SEAPOSh{E N SO MY Si NY
any of the conpounds as defined herein _and a_pharmaceutically acceptable
carrier. et griesalinc enpgésbtroflaidy desnt aPh et vierrhb&it1100 ny

THe
and 1000 ggiolsﬁa{ggef %@b'aé ta%%is?c%g}igiﬁoéii{}gde&f%695 COFPAYNd, may be

consti tut any formsuita of "the node of adm ni'stration
sel ected. dGarfiduar £ined ddd lyeceFaatiieandre pecomphandaciort i tdad  exci pi ent s,
I ncluding, but not limted to, b'bnders,, , L
present invention can be administered in intranasal form
10 via topical use of suitable intranasal vehicles, or via
transdermal skin patches well known to those of ordinary
skill in that art. To be administered in the form of a
transdermal delivery system, the dosage administration
will, of course, be continuous rather than intermittent

15 throughout the dosage regimen.

For instance, for oral administration in the form of a
tablet or capsule, the active drug component can be
combined with an oral, non-toxic pharmaceutically

20 acceptable inert carrier such as ethanol, glycerol, water
and the like. Moreover, when desired or necessary,
suitable binders; lubricants, disintegrating agents and
coloring agents can also be incorporated into the mixture.
Suitable binders include, without limitation, starch,

25 gelatin, natural sugars such as glucose or beta-lactose,
corn sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium oleate, sodium stearate, magnesium
stearate, sodium benzoate, sodium acetate, sodium chloride
and the like. Disintegrators include, without limitation,

30 starch, methyl cellulose, agar, bentonite, xanthan gum and

the like.

The ligquid forms can be in suitably flavored

suspending or dispersing agents such as the synthetic and
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suspendi ng agents, lubricants, flavorants, sweeteners, preservatives,
dyes, and coatings. Conpositions suitable 25 for oral adm nistration

i ncl ude swdobdoFser ns, such as pills, tablets, caplets, capeDuss/{1esch
including i mrediate release, tined rel ease and sustained rel ease

fornmul ati ons), ranul es, and powders, and liquid fornms, such_as solutions,
31 WD 02/ 0283 urpETOUSe 1/ 2eu8exasptapst ragasantsl, aRa%isndietdld suspensi ons.

Forms usef e, (,06RALEn! eral ; 4o ni shrabl Al SEl HdEsatherd di el | ons,
enmul si ons and suspensi ons. 5 Advant ageously, compounds of the present

i nvention meyribe adebenstenedahd aosubibmes dairéd Wakoisesd or Tduedrotcal daily
dosage nmay be adm nistered in divided doses of two, .three or foqur tines

dai | y. Fur PREPRERELORSYBAABSIPBETEhEY TPREEME §HVARIOPTERFPEt1ves

adm ni sger gdd RybAbLaRagRknf PhM-d0eMbas t QLR sthsft Qin Sl tah] - ddit ranasa
vehicles, or via transdermal skin patches well known to those of ordinary
skill in that art. To be adm nistered in the formof a transdernal

delivery syste t he dosage admi.nistrati . Wi : r cont i nuous
rat her than in?g' FFgPPU%g'P%?%ﬁShgﬁ?g%ﬁg ﬁ%%%%%lgédﬁﬁgﬁif ore?nstance,

for oral a@d@iminskretedninnthberbennof 1apoiahd edebiverpitstendie sacth ve
drug conponent can be _conbined with_an oral, non-toxic pharmaceutically 20
accept abl e dsnérpldappidpnghdRra¥ et AARADL , L3F YR et lanehdr HE RS 1 i ke!

Mbreovep, wuhen m%%%ﬁ&%ﬁxe@%a?e%‘éé_sLéiéés. SHi L 30LRe DI BleNSe  FUBRd LAY 2

di sintegrating agents an coloring agents can al so be incorporated into
t he m xt ur earistiyt alfl ehbisptieispidsl udechwis houblesreral i orheatyaagtines

gel atin, n%&”%%gs%%% E%yi%%glgﬁeg[ucose or beta-I|actose,

Compounds of the present invention may also be

15 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
soluble polymers as targetable drug carriers. Such
polymers can include polyvinylpyrrolidone, pyran copolymer,

20 polyhydroxypropylmethacrylamidephenol, polyhydroxy-
ethylaspartamidephenol, or polyethyl eneoxidepolylysine
substituted with palmitoyl residue. Furthermore, the
compounds of the present invention may be coupled to a
class of biodegradable polymers useful in achieving

25 controlled release of a drug, for example, polylactic acid,
polyepsilon caprolactone, polyhydroxy butyeric acid,
polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross-linked or amphipathic block
copolymers of hydrogels.

30

Compounds of this invention may be administered in any

of the foregoing compositions and according to dosage
regimens established in the art whenever treatment of

disorders of vascular resistance is required.
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corn sweeteners, natural and synthetic guns such as acacia, tragacanth or
sodi um ol eate, sodium stearate, nagnesium stearate, sodi um benzoate,

sodi um aceo ar/e2s3sodi um chloride and the |ike. D sintegrarPor@sewvabsede,
without Iimtation, 30 starch, nethyl cellul ose, agar, bentonite, xanthan
gumand the like. The liquid fornms can be in suitably flavored suspending
or dispersing agents such as the synthetic and 32 WO 02/ 02531

PCT/ US01/ 21080 -al lHa@illyg%agfeorofe)&ﬁlgpb§odﬁﬁégaﬁ§§'tﬂ9e FEALEE, ot hy! -

cellulose and the like. "For parenteral admnistration, sterile suspensions
and sol ut i oislear@ngesifmeth L09otoniB600pmeppert adwnst witirgdn gesrerddyy KBont ai n

sui tabl e preservati,ves . 5 are e oyed when_intravenous adm.nistration is
dosi red. BT HBHE PR, pPEOLRTPHOBRE PO Son B ST L i ot er od
in the tor Bfvilddosene Héelfiovar prsysbeass sdebaimbnsnehd adiiwdrel | ar
vesicles, large unilanellar vesicles, 10 and nultilamellar vesicles.

Li posones caignsslifgingd frhemagouisr PeE§ieiephoEphotii WP rnat i
hol esterol_ - l.ani t iyl ' mopnds, of t
o esent -1 SRS B el oRAORTP, L SICI¢RESro SURALBIR R aif

present invention nay al so be
ant i bodi es effdatdive dualuntc afr thrs drogwhs chrdiwacohposunebiddatd es are

coupled. Th conmpounds of _the esent inventjion nmay also be coupled with
sol ubl e pol _WQ§VFgr§%t§EPE gﬁﬁﬁtcérwgzkg.t@iﬁ?P%kﬂ%ﬁmW%ﬁﬁ%ﬁ"nclude

pol yvi nyl p\dR} hdare: @%&a@aﬁqp0b¥gﬁérab2?, the range is from about 3

pol yhydr oxypr opyl nmet hacryl am dephenol , pol yhydr oxy- et hyl aspart am dephenol

or pol yet hydo ahswsti dépoigyikgsiofe bodubwei ght epleni ¢4y panest ayarefassidue.
Furthermor &, {he, (MOS0t BE REFRENL:! BYEP OB LE SQYP! e d 0 @
compounds may be administered on a regimen of 1 to 2 times
per day.
15
Optimal dosages to be administered may be readily
determined by those skilled in the art, and will vary with
the particular compound used, the mode of administration,
the strength of the preparation, the mode of
20 administration, and the advancement of the disease
condition. In addition, factors associated with‘the
particular patient being treated, including patient age,
weight, diet and time of administration, will result in the
need to adjust dosages.
25
The following examples are intended to illustrate the

invention but not to limit it.
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cl ass of bi odegradabl e pol ynmers useful in achieving 25 controlled rel ease
of a drug, for exanple, polylactic acid, polyepsilon caprolactone,

pol yhydr ox@ obexsyeri ¢ acid, polyorthoesters, pol yacetal s, PCT/US01/21080

pol ydi hydr opyrans, polycyanoacryl ates and cross-|inked or anphipathic

bl ock copol ymers of hydrogels. 30 Conpounds of this invention may be
adninister@é;mﬁlgn% of the foregoing conpositions and accordi ng to dosage
regi nens est e A tment of disorders of

vascul ar rés?gbkﬁaeglgafggﬁ' %hwg%QV%ghf%%§%31 PCT/ US01/ 21080 The daily
dosage of the products may be varied over de range from 100 to 3000 ng
per adult human per day. For oral ation, the conpositions are
preferably 5 provided in the formo § containing the active
ingredient in the anmount sufficient . nptomatic adjustment of the
dosage to the patient to be treated. An c-ff%{tlve anount of the drug is
ordinarily supplied at a dosage | evel of from about 1 ng/kg to about 30

ng/ kg of 10 bod Prefer y, the e is fromabout 3 to
about 15 ng/kg 89X%5F§hp%p§FH6% ﬁ%%fg é@%ﬁ%& 3 rdmZABout 5 to
about 10 nmiike QEOQO%)V\%thhRNaE%& g@,yys hhe weerraaa@es ameys 1R@ iagimioF st ered
on a reginen of 1to times per . 15 Optimal dosages to be

adnln|sterédbﬁmyyﬂe3réade9HE&@W@FW?&@@ebﬁn@hd§€ sii Hre®MS® t(HS0aml) and
will vary the rticul ar. e e tration,
r&Pgtﬁe %@ﬁ 110 nﬁg% %%%gtl%g @%% ﬁykﬂﬂyg W oy

the streng r & on,
stirred overnight and diluted with ether (200 mL). This

wag extracted with saturated NaHCO; (3 X100 mL). The

10 combined aqueous layer was cooled to 0 °C and acidified to
PH = 1 with conc. HCl. This was extracted with CH,Cl, (3 X
300 mL). The combined organic layer was dried (Na,SO,) and
the solvent was removed in vacuo. The residue was purified
by column chromatography on silica gel to give the title

15 compound as thick oil (50 g). MS (MH'= 231).

Example 2

3-0x0~-[5,5] -spiro-[4,5] -benzoundec-2’ -ene {

ok

o)

20 To a solution of CFiCOH (47.5 g) and (CF3CO).0 (42.3
g) in CH2Cl,(100 mL) was added a solution of 3-benzyl-3-
carboxymethylcyclhexene (46.35 g) in CHpCl, (5 mL) at 0 °C
under N, and stirred for 10 minutes. The resulting mixture
was allowed to warm to room temperature and stirred for

25 two more hours. This was carefully treated with saturated
K,CO; (40 mL) and the organic layer was separated and the

aqueous layer was extracted with ether (3 X 300 mL). The
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20 adm ni stration, and the advancenent of the disease condition. In
addition, factors associated with the particular patient being treated,

i ncl udi ngv@arixsat age, weight, diet and tinme of adm ni strariuse/21080 |
result in the need to adjust dosages. 25 The foll ow ng exanples are
intended to illustrate the _invention but not to limt_ it. 34 WO 02/02531
PCT/ US01/ 2 £980ingda paoant o3 1paexy Was- 6xi66x yHee Rt o3I dHehe P 6% H To a

m xt ure of H - , C 4 0 o wat er
(375 ni) mwlsé!%a%%gév%@gé u?’i)agrllllggf ]I@% %%%zléﬁ%wfao%r %Mﬁget hyl cycl o%gggne (57 9)
in DMSO (15@ont) siducianged 3dioum ped odshatt ertaddiBtoHe : tHeariext ure was

stirred overnight and diluted w th ether (200 . Jhis..was extracted with
sat ur at ed (lila'lglétcﬁo( ?l)‘(fof‘fhrﬁ_)%.lt fre CPHPE 'r?@dagk St YAy cooled to O
C and agi difhbed ?Q Pd gMirw phzgonc. HC1. This was extracted with CH2C12
(3 X 300 mL). The conbined organic |ayer was dried (Na2SO4) and the

sol vent was renoved in vacuo. The residue was purified by colum

chr omat ogr ch §i|ica gel to give the title 15 conpound as thick oil (50
g . M (N%?—@%%— Exanple 2 3-Oxo- [5, 5] -spiro- [4, 5] -benzoundec-?2'

-ene C O32@y8toxydalinio-db ,&] -Cpd@c2H 4( 41 .-begz camilecCR3CE@Nne20 (42.3 g) in
CH2C12(100 nmL) was added a solution of 3-benzyl-3-

ook

OH

10 A mixture of 3-oxo-[5,5]-spiro-[4,5]-benzoundec-2'-
ene (2.3 g), NH,OH:HCL (1.24 g) and pyridine (1.42 g) in
ethanol (25 mL) was heated at 45 °C (bath temperature) and
stirred for 4 hours. Most of solvent was removed in vacuo
and the residue was diluted with CH,Cl, (300 mL). This was

15 washed with cold 1 N. HCl1(2 X 50 mL) and HpO (50 mL) and
then dried (Na,S80,). The solvent was removed in vacuo to
give a solid and this was crystallized from CHpCl,/hexane

to give the oxime as white powder. MS (MH'= 228).

20 Example 4
Procedure to prepare 4-aza-3-oxo-[6,5] -spiro-[5,6]-

benzododec-2’ -ene and 3-aza-4-oxo-[6,5]-spiro-[5,6]-

~P oY

N o o

benzododec-2’ -ene

25
To a solution of 3-hydroxyimino-[5,5]-spiro-[4,5]-

benzoundec-2’'-ene (2.1 g) in dioxane was added SOCl, (2.8
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car boxymet hyl cycl hexene (46.35 g) in CH2C12 (5 nL) at 0 C under N2 and
stirred for 10 mnutes. The resulting m xture was allowed to warmto room
t enper at we oaot3stirred for 25 two nore hours. This was chRewU8bl/2080r eat ed
with saturated K2C03 (40 nlL) and the organic | ayer was separated and the
aqueous | ayer s extracted with ether (3,6 X 300 ...The 35 WO 02/02531
PCT/ US01/ 2@8@V§?Q§’Gr%i Hed- NP AR LR H T hva L e i *E%\lal‘ézs@&)d aid 195 da%ent

was renoved 4 myacko. The residue was filtered through a short silica gel
colum and washed with (Et QAc: hexane 1:9) to give the title conpound as a
thick yel |l ow oi ITIE (#2571l gng VB UAEwad Poufxdnihieo 3ice water (100

3- Hydroxyi m.no-[5,5].-spiro-[4, 5]-henzoundec-=2'-ene  OH 10 A m xture of

3 oo 1 5 R ARS8 Pl JEHAUIES Srvke SlSen it v ReBUeTd (1. 24
g) and pyrigidiecHd . ffuggud Napdhargd &25rddyedasi fieadeifleat (455 C7g bat h
tenperature) and stirred for 4 hours. Mst of solvent was renoved in vacuo
and the redfdue TR TR VPEIPEID Y §BHPHLIT 1% NP1 52RdskBE wit h

cold 1 N HdfnX Jéps dmdnek F&%@&é&ﬂ!—hﬁé‘gr%én (% %A@dp&%?@'fé&l)wzme

sol vent was renpved in vacuo to give a soll IS was crysta ed
f r om CH2Cl2{dlexanechtangivgrapiey oo nel bscatge (Dwley) . MBL e 228). 20
Exanple 4 Pro

edyre to prepare 4- za-3-oxo-c£6 ]:- piro-%S ] -
benzododec- O?%%'gleé’fﬁp%-{izg-gﬁ%‘?(o%%z,%ﬁéﬁ '()L%G?ﬁ]gpbjé “zg)goﬁ]e"c-Z' -ene a N~
fN C NHo benzododec-27-ene (220 mg) as off -white powder. MS (MH*=

228). Elution with EtOAc gave 3-aza-4-oxo-[6,5]-spiro-

[5,6] -benzododec-2’-ene (1.2 g) as white powder. MS (MH'=

228) .

15 Alternative procedure to prepare 4-aza-3-oxo-[6,5]-spiro-

[5,6] -benzododec-2’ -ene
To a mixture of 3-oxo-[5,5]-spiro-[4,5]-benzoundec-

2’ -ene (31 g) and CFaCOH (130 mL) was added NaN; (19 g) at
55 °C in several portions and stirred for 16 hours. The

20 resulting mixture was allowed to cool to room temperature
and most of solvent was removed in vacuo. The residue was
diluted with EtOAc (300 mL) and was poured carefully into
saturated NaHCO; (300 mL). The organic layer was separated
and agqueous layer was extracted with EtOAc (300 mL). The

25 combined organic layer was dried (Na,S0,) and the solvent
was removed in vacuo. The residue was purified by column
chromatography on silica gel (850 g, EtOAc: hexane 3:7) to
give 4-aza-3-oxo-[6,5]-spiro-[5,6] -benzododec-2’-ene (23.5
g) as off-white powder. MS (MH'= 228).

30
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HOO 25 To a solution of 3-hydroxyimno-[5,5]-spiro-[4,5]-
benzoundec-2'-ene (2.1 g) in dioxane was added SOC12 (2.8 36 WD 02/02531
PCT/ USO1M008®258) sl oWy at roomtenperature (rt) under NeCEwdosxidsored for
16 hours. The resulting m xture was poured into ice water (100 ni) and
sti-rred for_30 m nutes. The organic was separated 5 and the aqueous | ayer
was extract%’glgvg#jf%ﬂget her (3 X 75 nL). The conbi ned organic | ayer was dried
(Na2SO4) ang-Adee- [ 05 Vesthi MES[ 5 LOPMSSh 4 sHd@Ee02 - Thge 1 €si due was purified by
col um chr omat ography on silica gel (350 g). Elution with EtQAc: hexane 1:1
gave 4-aza-3-0x0- [6, 5] -spiro- [5, 6] y'benzododec-2' -ene (220 ny) as
off -white powder. M5 (M= 228). El udi h Et OAc gave
3-aza-4-o0xo0-[6,5]-spiro- [5, 6] -benj " -ene (1.2 g) as white
powder. M5 (M= 228). 15 Alternati phpeedure to prepare
4-aza- 3- 0x0-[6,5] -spiro- [5, 6]-benzododedt+2' -ene To a m xture of
3-0x0-[5,5]-spiro-[4,5]-benzoundec- 2'-ene (31 g) and CF3CO2H (130 nlL) was
added NaN3 (19 @O at S55 C in several p{)%t(_jb%ons> and sti rreg for 16 hours.
The 20 resul ting mXtUre KHE At I o'cdol Yo oLt uie AR nost
of sol vent atked ermed 3 foAECH, 5T iRsi tiies Wasen Ahddiol i 1ty Ft @QAcy (300
mL) and was poured carefully into saturated NaHCO3 (300 nL). The organic
| ayer was SHparattddreamPEqREvuSY Saam eeiksaataste diviah Nat @ad (300 ).
The 25 coniy i 'Iﬁa%er rJ n h | vent ., was
renmoved ig@vﬁggfoe?{ %Iﬁ’lel ue ,_[\\}ge: ngﬁ&rtﬁ%e((ag?%s?%g%?l%ﬁ'ﬁ €e'D 2 ahd the
saturated K,CO3 was carefully added until white precipitate

formed. The resulting mixture was filtered through a pad
10 of Celite and washed with CH,Cl, (2 X 200 mL). The combined
filtrate was concentrated in vacuo to give a thick yellow

oil (9.41 g). MS (MH'= 214).

Example 6
15 4-(4-Nitrobenzoyl) -4-aza-[6,5]-spiro-[5,6]-benzododec-2"-

o

ene (Compound 49)

NO,

To a solution of 4-aza-[6,5]-spiro-[5,6]-benzododec-

2'-ene (8.5 g), Eti;N in CH,Cl, (350 mL) was added a

20 solution of 4-nitrobenzoyl chloride (7.2 g) in CH,Cl, (50
mL) dropwise at room temperature under N, and the resulting
mixture was stirred for 16 hr. This was poured into cold
IN. NaOH (100 mL) and the organic layer was separated and
the agueous layer was extracted with CH,Cl, (2 X 100 mL).

25 The combined organic layer was dried (Na,SO,). The solvent

was removed in vacuo to give the title compound as a pale
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chromat ography on silica gel (850 g, EtOAc: hexane 3:7) to give
4-aza-3-0xo0- [6,51-spiro- [5, 6] -benzododec-2' -ene (23.5 g) as off-white
powder. MR (M531 228) . 30 37 WD 02/ 02531 PCT/ USO1/ 21080 PERafplHI® 4- Aza-
[6, 5] -spiro- [5, 6] -benzododec-2' -ene CCP N H To a suspension of LAH
(2.03 g) in ether (400 nL) was 5 added

4-aza- 3- oxdeﬂéoﬂ]s§éﬁﬁo(ﬂg élgﬁenﬂyﬁddgglz)aehe9?9(@r ) i n2t REeéPPBrti ons

at room t enper at,u u St itk ed -over ni e r;e, was cool ed
to 0 C andg?ﬁe%ESggurggzd QZEngmaé gg?éfglﬁé gd éd UE?IFHkﬁ?$E%bFECIpItate

formed. Theroesuk)i ng .moxt7urne was &H,t eretathcopglotangdd T036f (el idt e and
washed with CH2C12 X 200 The conblne filtrate was concentrated in
vacuo to grvé EZhp 'yélﬂdwﬁbo P 984%%g) “H)vs (MH+= 214) Exanple 6 15 4-
(4-Nitrogbenzoyl) -4-aza- [6, 5] -spiro- [5, 6] - benzododec-2' - ene
(Conpound 49) N ONX® To a solution of 4-aza- [6, 5] -Spiro- [5, 6]

- benzodode&xaipleaie (8. 5 g) , Et3N in CH2Cl12 (350 nlL) was added a 20

sol ution of robenzo hlorl 2C12 ropmﬁse at
roon1tenpe#aﬁ&r§&tﬁ8 = d3the reséﬂg q)az%.j?d%é még stirred for 16 hr.
Thi s was p@bhedumab@-eeldne

* 5

NO,

10 To a solution of 4- (4-nitrobenzoyl)-4-aza-[6,5]-
spiro-[5,6] -benzododec-2’ -ene in methylene chloride was
treated with ozone at -78 °C. The excess of ozone was
removed with a stream of nitrogen and the resulting
mixture was treated with methyl sulfide followed by TsOH-

15 H,0. The mixture was allowed to warm to room temperature
and stirred for 48 hr. The mixture was poured into cold 1
N NaOH (100 mL) and the organic layer was separated and
the aqueous layer was extracted with methylene chloride (2
X 100 mL). The combined organic was dried (Na,S0O,) and the

20 solvent was removed in vacuo. The oily residue was
purified by column chromatography on silica gel (300 g,
EtOAc/Hexane 1:1) to give the title compound as colorless
crystals (mp 90~93 °C. NMR(CDCl;): 3.45 (s, 2H, benzylic
protonsg), 5.83 (bs, 1H, olefinic proton), 7.22 (m, 5H,

25 aromatic protons).
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IN. NaOH (100 nL) and the organic |ayer was separated and the aqueous

| ayer was extracted wwth CH2Cl2 (2 X 100 nL). 25 The conbi ned organic | ayer
was driedv@ba@sSeM). The solvent was renoved in vacuo to BCT@ESel080i t 1 e
compound as a pale 38 WO 02/02531 PCT/USO1/21080 vyellow solid (12.5 g) .
NMR(CDC13) : 1.98 (m 2H) , 2.72 (Abg, J =12 Hz, 2H), 3.23 ( m 2H), 5.65
( m 2H o@@ﬁﬂﬁﬁéigbrotons) 6.70-7.15 (m 4H, aromatic protons), 7.30 (d,

I 76 Hz 2Hnifokbdithoyh = Hoarlidnde kel & dad [ AN dghenzoy! ) -3
- (fornyl) -4-aza- [6, -spiro- [5, 6] benzoundec-2' - ene N O~ N2
10 To a solhﬁllﬁnhﬁnmur(dﬂcm& rsienzoyl ) -4-aza- [6, 5] -
spiro-[5, 6] -benzododec-2'-ene in nethylene chloride was treated with ozone
at -78 C. The excess of ozone was renoved,@Hfh a stream of nitrogen and
the resulting mxture was treated with thyl sulfide followed by TsOH 15
H2O. The m xture was allowed to warmto omtenperature and stirred for

48 hr. The m xture was-poured int d N NaOH (100 nL) and the organic
| ayer was separated and the aque ayer was extracted with methyl ene
chloride (2 X 100 nlL). The conbi ned ganic was dried (Na2S™) and the 20
sol vent was renoved in vacuo. The & sidue was purified by colum
chromat ography on silica gel (300 g, c/Hexane 1:1) to give the title
conmpound as col orl ess NO,

5 To a solution of CrO;, conc. H,SO, in H,O and acetone

was added a solution of aldehyde in acetone at 0 °C during
1 hour period. After addition, the mixture was treated
with water and the organic layer was separated. The
agqueous laver was extracted with CH,Cl, (2 X 200 mL) . The
10 combined organic layer was dried (Na,S0O,;) and the solvent
was removed in vacuo. The residue was re-dissolved in:
methanol and treated with an excess of
trimethylsilyldiazomethane. The solvent was removed in
vacuo and the residue was purified by column
15 chromatography on silica gel (100 g, EtOAc/hexane (4
6) .to give 3 as colorless crystals, mp. 172-174 °C;
NMR (CDC13): 3.72 and 3.77 (both s, 3H total, CH;0-), 6.42
and 6.71 (both s, 1H total, olefinic proton).

20 Example 9
4- (4-Aminobenzoyl) -3’ - (carbomethoxy) -4-aza-[6,4] -spiro-

[5,6] ~-benzoundec-2’ -ene

0,CH,
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crystals (np 90-93 C. NVWR(CDC13) : 3.45 (s, 2H, benzylic protons), 5.83
(bs, 1H, olefinic proton), 7.22 (m 5H, 25 aromatic protons) 39 WO 02/02531
PCT/ USOl/vQQﬂﬁmzssExanpl e 8 PCT/US01/21080

4- (4-Ni trobenzoyl)-3' - (carbonet hoxy) - 4-aza-[ 6, 4] - spi r o-

[ 5, 6] - benzoundec- 2' -ene CO2CH3 N ONX® 5 To a solution of Cr03, conc.
H2SO4 in H20 and acetone was added a sol ution of al dehyde in acetone at 0

C during 1 houp patkode &t r @UYikifer SNl U@ WaRIERLE] - N

wat er and the organic yer was separate aqueous | ayer was extracted
with CH2Cl2zg2 [X, ZQGsml)ro-‘l[Ee sﬂGb@mmmd@erga@me | @perc WS ,dlidéd (Na2SO4)

and the sol v renoved i n vac The resid was re-dissolved in;
net hanol Gﬁpr é’étse Y\ﬁrpﬁeélﬁt@%cégsE‘ ¢ PSer T8t Ry u1 - di r?&sllr]&\ri:éngThe
sol vent s \’\’aﬁil&%@ée%dsn fiM2eyHe PRGN 6Sidlde oragcnuiid e MaseRlam 15
chromat ography on silica gel (100 g, EtOAc/hexane (4 6).to give 3 as

col orl ess @A{ESt §HsClap(250 )74 The oeipiarrd3filtmate wwe 3.77 (both s, 3H
e Rl (e e o O
[ 5, 6] - benzpondes- 227@necRCHM3 )N mp 96-98°C as a light brown powder.
MS (m+l) = 379.
10
Alternative procedure
A mixture of 4-(4-nitrobenzoyl)-3’- (carbomethoxy) -4-
aza-[6,4] -spiro-[5, 6] -benzoundec-2’-ene and SnCl; in
ethanol was heated to reflux under nitrogen for 12 hours.
15 The mixture was allowed to cool to room temperature and
saturated NaHCO; was added. This was filtered through a pad
of Celite and washed several portions with CH,Cl,. The
combined filtrate was conc. in vacuo to give the title
compound. MS (m+1l)= 3509.
20

Example 10

4- (2-Phenylbenzoyl-4-aminobenzoyl) -3’ (carbomethoxy) -4 -aza-

[6,4] -spiro-[5,6] -benzoundec-2’ -ene

CO,CH,

25 O
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O/ NH2 40 WD 02/02531 PCT/ USOL/ 21080 A mi xture of
4-(4-nitrobenzoyl)-3'-(carbonet hoxy)-4

aza-|[ 6, 4wa@p2/0233{ 5, 6] - benzoundec-2' -ene, conc HCl, 10% PRCTUS@I£21080
hydrogenated at 50 psi for 3 hours. The resulting 5 mxture was filtered
t hrough a pad of Celite and washed wth CH2Cl12 (250 nlL). The conbi ned
filtrate was corftehtFAEATh Yacdtit Hgi VEamRlg i1) e ElofbddhdHaSiani t e

powder (270,49, addeNa é@l@@i@@%@sz?pﬂéwbé{% RONOSE + de M, (b1 ,= 379.

10 Alternative procedure A mixture o o .

4- (4- ni t r obEnZbY ) 1Bdefrc arisopstemoddiring dfamipg, péfrioshpi AELdrs, 6]

-benzoundec-2;. .-ene d SnCl2 in_ eth | heated to refl| ux under
a£¥f%ﬁﬂ3&ﬁ§ﬁ%@%ﬁx% @'Cy%?ﬁ%€?¥%%%ﬁo?8room

nitrogen for

t enper atsur ec s raaite aiedl NeHGEd Wasr adtethe T Msumastiéd |hekeg-d hiough a
pad of Celite and washed several portions with CH2Cl12. The _ conbi ned
filtrate wdOWEGHE. ID4P vartd I N giNEPH hel 49 e - i RIFRNMG Yaway vas9. 20

A opiro. TR pat i SR SRR B aterea [0
100 mL). The combined organic layer was dried (NaySO;) and
the solvent was removed in vacuo. The oily residue was
10 purified by column chromatography on silica gel.
NMR (CDCl3) : 3.20 (Abg, J = 8 Hz, 2H), 5.63 (s, 1H, olefinic

proton), 6.61 (bs, 1H, NH)., mp 90-92 °C. MS ( MH'= 540)

Example 11

15 4-(2-Phenylbenzoyl-~4-aminobenzoyl) -3’ (carboxyl) -4-aza-

[6,4] -spiro-[5,6] -benzoundec-2’ -ene (Compound 4)

CO,H

20 A mixture of the ester (Example 10), methanol (150
mL) and 1 N NaOH (50 mL) was stirred at room temperature
under nitrogen for 16 hr. Most of methanol was removed in
vacuo and the residue was dilute with water and ether. The
aqueous layer was separated and the organic layer was

25 extracted with 0.5 NaOH (50 mL). The combined agueous
layer was cooled to 0 °C and acidified to PH = 1 with
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41 WO 02/ 02531 PCT/US01/21080 To a solution of aniline (Exanple 9), Et3N
in CH2C12 was added a solution of 2-phenyl benzoyl chloride in CH2Cl2 at O
C under mwoppepsal during 15 min. period. After addition, PORPURIXINE0E was
allowed to warmto room5 tenperature and stirred for another hour. The

m xture was poured into cold 1 N. NaCH (100 nL). The_organic |ayer was
separ at ed &MG-hECHquddis Was ertracted with €2 (2 % 1900™) Thehe
conbi ned or, ic | rd Q}}%Z Lhe) sol yent 1 was: reqoved in
vacuo. Thec%i iareéig%égggg\éﬁv\%sq é%gruri e )be)?agghlaﬁrm‘le)chr omat ography on silica
gel . NVR( CREtidved Ir2@acitug,tal give Hhe 2H)kle Sod®disid He a0l effiini c  proton)

. 6.61 (bs, 1H NH) . 90-92 C ( MH+= 540) Exanple 11 15
4-(2- Phenyl@éﬁfoﬂ@wﬁiefm E;ggoe@g%?l %—4\%9/(Bcar boxyl )-4-aza- [6, 4] -spiro- [5,
6] -benzoundec-2' -ene (Conmpound 4) CO2H i N ONH O 20 A mxture of the

ester (Exanple 10), nmethanol (150 nL) and 1 N NaOH (50 nL) was stirred at
roomtenpe er nitrogen for 16 hr. Mst of nethanol was renoved in

e
vacuo and the . resi jl yt it and _eth 'he aqueous | ayer
4 - %;%?%ﬁ#}%ﬁﬁ%ﬁﬂ%;ﬁf%ﬁﬁnd%éﬁﬁg?i)-@ e??eﬁﬂbﬁr a y

was separate ayer was extracted with 0.5 NaOH (50 ni).
The conbi nerd naihgQlasni ety Masrbomytldd 146 akaG @ lacmditaeb t6d PH = 1 with

42
benzoundec-2’-ene (Compound 9

)
H
) N\/\N,CH3
|

A mixture of the acid (Example 11) and SOCl, in CH,Cl,
was stirred at room temperature for 16 hour. The excess
SoCl, and solvent were removed in vacuo and residue was

15 dissolved in toluene and the solvent was removed in vacuo.
The residue was again re-dissolved in CH,;Cl, and was added
to a solution of N, N-dimethylaminoethylamine and triethyl
amine in CH,Cl, and room temperature under nitrogen and
stirred for four hours. The resulting mixture was treated

20 with CH,Cl, and 1N NaOH (100 mL). The organic layer was
separated and the agueous layer was extracted with CH;CIl,
(2 X 50 mL). The combined organic layer was dried (Na,SO,)
and the solvent was removed in vacuo. The oily residue was

purified by column chromatography on silica gel (400 g,
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WO 02/ 02531 PCT/ USOL/ 21080 conc. HCL. This was extracted wth CH2Cl12 (3 X
100 m.). The conbined organic |ayer was dried (Na2SO4) and sol vent was
renoved wOva@3is1to give the title conpound as an of f- whPCEUpaveso. MS
(MH= 543). 5 Exanple 12 4-(2-Phenyl benzoyl - 4-am nobenzoyl )-3"-[2-(N, N
dinethylaninoethylcarbonyl)]-4-aza-k§h4]-spir01[5,6]- benzqundec-2' - ene
(Conpound ¢fFhyl ecrtate: mgeGhgnodys tnyeRhy loaMg g fi%%:d% Iof ¥h&ds d
(Exampl e 1 a i ;8 [y r herme re for 16
hour. The éégeggt§%§%§5tgﬁ§kgg%%éﬁﬁﬁagﬁger%ﬁggggni2ﬁ€;cuo aﬁ%gyesidue was
15 dissolved in toluene and the solvent was renoved in vacuo. The residue
was again re-dissolved in CH2C12 and was added to a solution of N,

N- di met hyl am noet hyl am ne and triethyl amne in CH2Cl2 and room

t enper at ur e dpgek At rogen and stirred for four hours. The resulting

m xture was treated 20 with CH2C12 and 1N NaOH (100 nl). The organic |ayer
was separ 4td@ -Fhenyidennrydus Hamiaobpas oyl récttE@ Wi P IcrdEe- (2 X 50

m.). The c i-he r i _ayer S i gﬁf ) and the solvent was
renmoved inq\rf}tzgcsgo.g’e%hzgﬁéo(léﬁJ ?zesie\ugz1 V\gg“&%url i ed by colum chronmat ography

on silica gel (400 g, 43 I
N
Re!
NH
O

The procedure of Example 6 was followed, but 4-

10 nitrobenzoyl chloride was substituted with 4-(2-
phenylbenzoylamido)benzoyl chloride the title compound was

obtained ag colorless solid. MS (MH'= 513).

Example 14
15 4-(2-Phenylbenzoyl-4-aminobenzoyl)-3’-(formyl) -4-aza-

[6,4] -spiro-[5,6] -benzoundec-2’ -ene
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WO 02/ 02531 PCT/US01/ 21080 ethyl acetate: nethanol: triethyl am ne
100:10:1) to give the title conpound as off-white powder. M5 (MH+#= 613) 5
Exanpl e M0 0240352t Phenyl benzoyl - 4- am nobenzoyl ) - 4- aza- [ 6, S5PEEPBE1R21080
[ 5, 6] - benzododec- 2' - ene (Conpound 66) N O NH O The procedure of Exanple 6
was followed, but 4- 10 nitrobenzoyl chloride was substituted wth 4-(2-
phenyl benzoyl am do) benzoyl chloride the title conpound was obtained as
colorless solid. M5 (M+#= 513) Exanple 14 ¢8O
4- ( 2- Phenyl benzoyl - 4- ami nobenzoyl ) - 3" -(foI )-4-aza- [6, 4] -spiro- [5, 6]
- benzoundec-2' -ene 44 WD 02/ 02531 PCI/WSQ1/21080 HO O NH O Nz~ The
(4-
ododec-2' -ene was substituted

procedure of Exanple 7 was foll owed,
Wi th 4-(4-phenyl benzoyl)-4-aza-[6,5] &Kpiro-[5, 6]-benzododec-2'-ene. The

ni trobenzoyl)-4-aza-[6,5]-spiro-[5,6
title conpound was obtained as colorlesp Solid. M5 (MH= 527). Exanple 15
4- ( 2- Phenyl benzoyl - 4- am nobenzoyl ) - 3' - ( hixeéh >'<_lyrret hyl ) - 4-

&

o)

®

The procedure of Example 7 was followed, but 4- (4-
nitrobenzoyl) -4-aza-[6,5] -spiro-[5, 6] -benzododec-2’ -ene
was substituted with 4- (4-phenylbenzoyl)-4-aza-[6,5] -

5 spiro-[5,6]-benzododec-2’-ene. The title compound was

obtained as colorless solid. MS (MH'= 527).

Example 15
4- (2-Phenylbenzoyl-4-aminobenzoyl) -3’ - (hydroxymethyl) -4-

10 aza-[6,4]-spiro-[5,6]-benzoundec-2’-ene (Compound 1)

CH,OH

To a solution of 4-(2-phenylbenzoyl-4-aminobenzoyl) -
3-(formyl) -4-aza-[6,4] -spiro-[5, 6] -benzoundec-2' -ene
(Example 14) in CH3OH was added NaBH, all at once at room

15 temperature under nitrogen and stirred for 1 hour. The

resulting mixture was treated with 1 N NaOH (50 mL) and
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10 aza- [6, 4] -spiro- [5, 6] -benzoundec-2' -ene (Conpound 1) CH2ZOH N O
NH O To a solution of 4-(2-phenyl benzoyl -4-am nobenzoyl)- 3- (fornyl)
-4-aza- [W0 0Z92538piro- [5, 6] -benzoundec-2' -ene (ExanpPer/U8)1/31080CH30H
was added NaBH4 all at once at room 15 tenperature under nitrogen and
stirred for 1 hour. The resulting mxture was treated with 1 N NaCOH (50

nm) and 45b@E (2838 PCiysEE 2180 oft (FHheH WeF ZI8TRVAG: é8. VRESL of
CH3OH was . i,V ; ja s . di4l Wi t 2C12.
The organi gﬂq)\ér)e/e%rldv\%s%e%gl%%fﬁy&%%qaggugh%]y@ T\t/\h/aésj'%eQ racCtCI;d W th
CH2C12 (2 Xaifd mla)s sHpercardd red atgamiqudaayerlayes Svady ieed fadg2804) and

t he sol vent l\@ﬁ rerrgve? in vacuo to give the tétle congoimd as white
powder . MBY CHgo Y.:%X§n%9% i) . e combined organi ayer was

4- (2- Phenylhenzoyindsan nehenzioy| doBred irehdy | Aehsea@t | Jyacdd to give
4-aza-[6,4]-spiro-| ,6f-benzoundec-2' -ene (Conpound 3) CH2NHCH3 ONH O
To a sol ut itdve ofitdq zqmanidhas oyiite aawdsion2ty| MH'S 5290f.ornyl ) - 4-aza-
[6, 4] -spiro- [5, 6] -benzoundec-2' -ene (31 15 ng, Exanple 14), CH3NH2
(40% aqueous solution, 0.3 nL) and acetic acid (0.5 nL) in CH3OH (5 nL) was

added NaCNERn(RE 16

4- (2-Phenylbenzoyl-4-aminobenzoyl) -3’ - (methylaminomethyl) -

10 4-aza-[6,4]-spiro-[5,6]-benzoundec-2’-ene (Compound 3)

CH,NHCH,

To a solution of 4-(2-phenylbenzoyl-4-aminobenzoyl) -

3’ -(formyl)-4-aza-[6,4] -spiro-[5, 6] -benzoundec-2’'-ene (31

15 mg, Example 14), CH3NH, (40% agueous solution, 0.3 mL) and
acetic acid (0.5 mL) in CH3;O0H (5 mL) was added NaCNBH; (21
mg) all at once at room temperature under nitrogen and
stirred for 2 hours. The volatile material was removed in
vacuo and the residue was treated with 1 N NaOH (30 mL)

20 and CH,Cl, (50 mL). The organic layer was separated and the
agqueous layer was extracted with CH,Cl, (2 X 10 mL). The
combined organic layer was dried (Na;SO,) and concentrated

in vacuo to give the title compound as pale yellow oil (30
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ng) all at once at roomtenperature under nitrogen and stirred for 2
hours. The volatile material was renoved in vacuo and the residue was
treated woh2/@258i NaOH (30 nlL) 20 and CH2Cl1l2 (50 nl). The pehamiiibsyer was
separated and the aqueous |ayer was extracted with CH2C12 (2 X 10 nlL). The
conmbi ned organic layer was dried (Na2SO4) and concentrated in vacuo to
give the tiMde é’@rm@wha 842pal €hj8l Va® 6PRVEsHedsinprobyessploride

PCT/ US01/ 2 ) = ). This was converted into hydrochl oride
salt as a \jfk%%%ea%g\?déﬂ)}ﬁta nﬁ%ﬁ'? 5

4- (2- Phenyl benzoyl - 4- am nobenzoyl )-3' - (N- net hyl - N-

acetyl am ngEt h%il gi aza-[6,4]-spiro-[5, 6] -benzoundec-2'- ene (Conpound 5)
Ac CH2N £ NH O To a solution of the am ne (Exanple 16) (10 ng)
and 105t r iget (BlpHamyi® < yIoM -ishiGdeh oyanl)s wear-addad-1aqet i ¢ anhydri de
(35 ng) at room tenperature under nitrogen and stirred for 5 hours. Most

of sol vent agetyleminemsthwldcdo 2zard 6t:1d Sasinfre Snfd RAIFWESS- Lol um

chr omat ogr i el (8 g, ethyl acetate/hexane 90:10) to give the
15 title c%%%uggo(@%g@%g’g white powder. M5 (M= 584) Exanple 18

4- (2- Phenyl benzoyl - 4- am nobenzoyl ) - 3' (carboxyl ) - 4-aza-

[ 6,4] -spiro-[5, 6] -benzoundec-2' - ene (Corrp@Hz;@m_@

D
To a solution of the amine (Example 16) (10 mg) and

10 triethyl amine (50 mg) in CH,Cl, (5mL) was added acetic
anhydride (35 mg) at room temperature under nitrogen and
stirred for 5 hours. Most of solvent was removed in vacuo
and the residue was purified by column chromatography on
silica gel (8 g, ethyl acetate/hexane 90:10) to give the

15 title compound (9 mg) as white powder. MS (MH'= 584).

Example 18

4- (2-Phenylbenzoyl-4-aminobenzoyl) -3’ (carboxyl) -4-aza-

[6,4] -spiro-[5,6]-benzoundec-2’-ene (Compound 4)
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47 WO 02/ 02531 PCT/ US01/21080 CO2H aN O NH\ | Using

4- (4- am nobenzoyl ) - 3' - (car bonet hoxy) - 4- aza-

[ 6, 4] - spiw02/82581 - benzoundec-2' -ene (title conmpound of eRaVPl@/AYPsoas a
starting conmpound in the procedure 5 anal ogous to that of Exanples 10 and
11 gives the title conpound as white poAg%r. M5( MH+=543) . Exanple 19

4- ( 2- Fl uor obenzoyl - 4- am nobenzoyl ) - 4-azaJ[®, 5] -spiro- 10

[ 5, 6] - benzododec- 2' - ene (Conpound 101) ONH OF O The procedure of
Exanple 6 was foll owed except that robenzoyl chloride was substituted
with 4-(2- fluorobenzoyl am do)benzo loride, and the title 15 conpound
was obtained as white powder. M5 ( MHPZ 5). Exanple 20

4- (2- Fl uor obenzoyl - 4- am nobenzoyl )-3' - rboxyl)-4-aza [6, 4] -spiro- [5,
6] -benzoundec-2' -ene (Conpound 20) 20 TdHa sol ution of

4- (4-am nobenzoyl )-3' - (carbonet hoxy) -4 - [6, 4] -spiro- [5, 6]

- benzoundec-2' -ene
Using 4- (4-aminobenzoyl) -3'- (carbomethoxy) -4-aza-

[6,4] -spiro- [5,6] -benzoundec-2'-ene (title compound of
example 9) as a starting compound in the procedure

5 analogous to that of Examples 10 and 11 gives the title
compound as white powder. MS (MH+=543).

Example 19

4- (2-Fluorobenzoyl-4-aminobenzoyl) -4-aza-[6,5] -spiro-

10 [5,6] -benzododec-2’-ene (Compound 101)

The procedure of Example 6 was followed except that
4-nitrobenzoyl chloride was substituted with 4-(2-
fluorobenzoylamido) benzoyl chloride, and the title

15 compound was obtained as white powder. MS (MH'= 455) .

Example 20
4- (2-Fluorobenzoyl-4-aminobenzoyl) -3’ - (carboxyl) -4-aza--
[6,4] -spiro-[5,6] -benzoundec-2’-ene - (Compound 20)
20
To a solution of 4- (4-aminobenzoyl)-3'-
(carbomethoxy) -4-aza-[6,4] -spiro-[5,6] -benzoundec-2' -ene

(Example 9) was added EtiN in CH;Cl, and a solution of 2-
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(Exanmpl e 9) was added Et3N in CH2Cl12 and a solution of 2- 48 WD 02/ 02531
PCT/ US01/ 21080 fl uorobenzoyl chloride at O C under nitrogen during 15

m n. perivod02/@fsser addition, the mxture was allowed to RaT/WSEQIRINEHOM
tenperature and stirred for another hour. The m xture was poured into cold
1 N NaCH (100 mL). The 5 organic |ayer was separated and the aqueous was
extracted %W%%szl( rhlomelanat OrhéE atidsited gt GUEst Mas  dri ed

(Na2SO4) - ang f he, 59l Nty MRS raptﬁﬁ\{ﬁ%rl,n. %?ecm-xﬁmee Wid TeRidpg yas
purified by col anrm chromat ography on 'silica gel to give
4- (2-f1 uor eeenz @y rhbcamtenipenedyine Ehd'st(icaratbfetth@agthelfr drarr [ GChed]

-spiro- [5, .6] -benzoundec-2' .- ene. I o,.the procedure of Exanple
11I,O a m E(t G}légtu&fa ﬂa(szm%(ﬁdoﬂéﬂ?oﬁqﬁj%ng\ﬂg\%%%o%%%- Jcar t hoxy)-4- 15
aza-[ 6, 4] - $Rig=eril5 16l e RERURESEHA tRN QR HY IddRGUN Wil haadaddR) nL)

and 1 N NaOH (50 nL) at roomtenperature under nitrogen for 16 hr. Mst of
met hanol wés Yefbe€dzi 2 %akUd Bhd- tHee recneirederrerPLe el VR HWadt er and

ther. Th t nj.c | 20

oxtr act ed e, SRRERAG PYEC-IE PSR E A0t DEnArERTHE YRR " ool e
to 0 C and cddiydiridsddiueo wald pulriiitdd bgorel unidl .chiduns twag-agptiyr act ed wit h
CH2C12 (3 X,100 mlL). Th .conbi ned ic layer was dried (Na2S™) and
sol vent (vvasc"ljlrlé:ﬁmgﬁ} itr?e\%g’ol?o 4It"(r;(ezg“l : anﬁé’%qzﬂ)§§'édﬁﬁﬁﬁmeé¥(°¥& o'ff)25 whi te
powder .;o M5 3( Mdﬁ%@etrﬁ%w@@%/z%f[%égﬁcyptﬁ%ﬂ 3180 peRRIRIR RD / -

4- (2- Fl uor obenzoyl - 4- am nobenzoyl )-3'-[ 2-(N,
ene.

Analogous to the procedure of Example 11, a mixture
of 4-(2-fluorobenzoyl-4-aminobenzoyl) -3’ (carbomethoxy) -4-
15 aza-[6,4]-spiro-[5,6]-benzoundec-2’-ene was stirred in
methanol (150 mL) and 1 N NaCOH (50 mL) at room temperature
under nitrogen for 16 hr. Most of methanol was removed in
vacuo and the residue was diluted with water and ether.
The aqueous layer was separated and the organic layer was
20 extracted with 0.5 N NaOH (50 mL). The combined aqueous
layer was cooled to 0 °C and acidified to pH = 1 with
conc. HCl. This was extracted with CH,Cl, (3 X 100 mL). The
combined organic layer was dried (Na,SO,) and solvent was
removed in vacuo to give the title compound as an off-

25 white powder. MS (MH*=485).
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di et hyl am noet hyl carbonyl) | -4-aza- [6, 4] -spiro- [5, 6] -
benzoundec-2' -ene (Conmpound 16) H ON, ,-,NCH3 CH3 N ONH O5 The
procedur avohz/@sanpl e 12 was fol |l owed except that the aci BCDUSExAng e 11
was substituted with 4-(2-

Fl uor obenzoyl - 4- am nobenzoyl ) -3' - (car boxyl)-4-aza-[6, 4] -
spiro-[5, GM&L%C 2' -ene of Exanple 20, and the title 10 conpound was

obtal ned a t anmpl a-2' -hydroxy- [B6,
-spiro- %[Vw gqu%benzo J(\f/ﬁ'cane 115%%%!( ﬁ?Sr@i’oe[ézzg(gflt}flzon of 3-o0xo0-4-aza-
[6 5] -Spldzmet{lﬂrlaﬁilnoélﬂwz]mm:&mﬂ.)]eﬂea(zh-ngml—mp‘Ehﬂa-(UH)CG]m_) was added
a solution of BH3-THE in THF (1 M 4.3 ) at -78 C under N2. After
addi ti on, OREINPEHT USRS | o pt%“%ﬁa 't o room tenperature and stirred
for 16 hours. The resulting 20 m xture was cooled to O C and 6 N NaOH (10
m.) was added followed by 30% H2QR, d, )Chand stirred for 3 hours. Most
of THF was rempved in vacuo and thelresi ¢ye was treated w th buffer

solution (PH =4, 150 nL). This vvaxtrac ed 50 WD 02/02531 PCT/ US01/ 21080

The procedure of Example 12 was followed except that
the acid of Example 11 was substituted with 4-(2-
Fluorobenzoyl-4-aminobenzoyl) -3’ - (carboxyl) -4-aza-[6,4] -
spiro-[5, 6] ~-benzoundec-2’'-ene of Example 20, and the title

10 compound was obtained as white powder. MS (MH'= 555).

Example 22

4-Aza-2’ -hydroxy-[6,5] -spiro-[5,6] -benzododecane

HO
N
H

15 To a solution of 3-oxo-4-aza-[6,5]-spiro-[5,6]-
benzododec-2’-ene (1.0 g) in THF (100 mL) was added a
solution of BH;-THF in THF (1 M, 4.3 mL) at -78 °C under
N,. After addition, the mixture was allowed to warm to room
temperature and stirred for 16 hours. The resulting

20 mixture was cooled to 0 °C and 6 N NaOH (10 mL) was added
followed by 30% H;0, (5 mL) and stirred for 3 hours. Most
of THF was removed in vacuo and the residue was treated

with buffer solution (PH = 4, 150 mL). This was extracted
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with CH2C12 (1 X 250 nL, 2 X 100 nlL). The conbined organic |ayer was dried
(Na2SO4) and the solvent was renoved in vacuo. The oily residue was

purifi ed w9 ovadsanm chromat ography on silica gel (300 g, BCOEsétmansne 3:7)
to 5 give the title conmpound (two isoners) as a thick yellow oil (510 ng)

. M5 (MH#= 232) Exanple 23 4-Aza-2'-0xo0-[6,5]-spiro-[5, 6] -benzododecane O
CN H 10vitha GEaldti 6h Hf2%9 0BL( 330X ny) 0 , mebncThrpsermppnedneygani H20
(3 nm) and on . s -adde uf i = -2 =ahydroxy- [6,
5] - spiro- . ,EG]ﬁ%é@nzl(%dQ%ZE&?e%%&(@g% %@%ﬁo a%ﬁ%&gtgy?ge Hf or 1

hour. The resuld.i Mharicitlyr eredifiummsvad [putreid Wd bywateerunfr?5 i) and nost of

acetone was. renoved i vacuo., Thi s S ﬁde basi c w f.h saturat e)d NaHCGOS.
9%0 Y

This was ety PIHAOPEE g 90" ghd BHREC/ SRR S oflgdr? ¢ | ayer
was dried NR2SChe thhe sUMPHuMBS LW SN Ad) acup 1101 Gt Weethegtitle
compound as a thick 20 pale yellowoil (315 ng) . M5 (MH#= 230) Exanple 24
4- ( 2- PhenyloidnzGyl0- 4ncaim ﬁ’tﬂae%ﬁﬁyl p32)aza- 2' - oxo-[6, 5] -

spiro-[5, 6] -benzododecane (Conpound 30) 25 To a solution of 4-aza-2' -oxo-
[6, 5] -spiro- [5, 6] - benzododecane (Exanple 23) was added Et3N in CH2C12
and a sol gkiseipief 28 (2- phenyl benzoyl - 4- am nobenzoyl ) chloride in CH2C12

(50 nL) dropw se at room tenperature under N2 and 51
4-Aza-2’-oxo-[6,5] -spiro-[5,6] -benzododecane

O

N
H
10
To a solution of CrO; (350 mg), conc HyS80, (0.5 mL),in
H,O (3 mL) and acetone (25 mL) was added a solution of 4-
aza-2'-hydroxy-[6,5] -spiro-[5,6] -benzododec-2’ -ene (500
mg) at 0°C and stirred for 1 hour. The resulting mixture
15 was diluted with water (25 mL) and most of acetone was
removed in vacuo. This was made basic with saturated
NaHCO;. This was extracted with CH,Cl, (3 X 100 mL) and the
combined organic layer was dried (Na,;S0,). The solvent was
removed in vacuo to give the title compound as a thick

20 pale yellow oil (315 mg). MS (MH'= 230).

Example 24

4- (2-Phenylbenzoyl-4-aminobenzoyl) -4-aza-2’-oxo-[6,5] -
spiro- [5, 6] -benzododecane (Compound 30)
25
To a solution of 4-aza-2’'-o0xo-[6,5]-spiro-[5,6]-
benzododecane (Example 23) was added Eti;N in CH,;Cl, and a
solution of 4-(2-phenylbenzoyl-4-aminobenzoyl) chloride in

CH,Cl, (50 mL) dropwise at room temperature under N, and
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WO 02/ 02531 PCT/ US01/ 21080 the resulting mxture was stirred for 16 hr.
This was poured into cold 1 N NaOH (100 nL) and the organic |ayer was
separ at edv@nzlozshe aqueous | ayer was extracted with CH2CLRCT/ZSO/Z10€ i) .
The conbi ned organic |ayer was dried 5 (Na2SO4) . The sol vent was renoved

in vacuo to give the  title conpound as a pale yellow soljd. The title
compound Wi cERSH AT EF BFF €€’ sBF F BreNst e ke BYo) TRkSnPRE 25 10 4-

(4-Carbonegﬁgfagfn%&yé)ccfaaiam ﬁ§®H5%10@QﬁﬂP‘aﬁéitﬁé or§gRzedodess 2’ - ene
(Conpound 54) C Nzz: CP N O O O CH3 The procedure of Exanple 6 was
fol | oned exveptseprmratad nind obedzayleehs of dver weas sebsracteddwinehh 4 15

borret h hLari d the titl d bt ai.ned
col orless Sireds 1R Tvidl' 550y "BRgnipubbhes. CHPBRAPhaRT BN 8% o irshsa. (6,
5] -Spirs0- (Mw,6),) - beneododeent2@ad’ remeveEORROWBEUB5-053ie @2602531

PCT/US01/21080 | \ N O OH O A mxture of _ ‘
4- ( 4- car bonet hex yHRIARYRY - aS a2 a3 be 5Yellow solid. The title compound

was obtained as colorless-solid. MS (MH'= 529).

Example 25
10 4-(4-Carbomethoxybenzoyl)-4-aza-[6,5]-spiro-[5,6]-

benzododec-2’-ene (Compound 54)

N
O

g cH,
The procedure of Example 6 was followed except that
4-nitrobenzoyl chloride was substituted with 4-
15 carbomethoxybenzoyl chloride, and the title compound was

obtained as colorless solid. MS (MH'= 376).

Example 26
4- (4-Carboxybenzoyl) -4-aza-[6,5] -spiro-[5, 6] -benzododec-
20 2'-ene (Compound 65)
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spiro-[5, 6] -benzododec-2'-ene (52 ng), 1 NNaOH (1 nL), THE (9 nL) was
heated to ref lux for 16 hours. The m xture 5 was allowed to cool to room
t enper at we oaot3nost of THE was renoved in vacuo. The m RECDUSONMEASS0
acidified to PH=1 wth conc. HCl and then extracted with CH2C12 (3 X 10
m.). The conbined organic |layer was dried (Na2SOX) and the sol vent was
renoved in vacuo to give the title conpound as 10 white powder (45 np)
M5 (MH+= 362) Exanple 27 4- (4-Anilinocarporyl benzoyl) -4-aza- [6, 5]
-spiro- [5, 6] - benzododec-2'-ene (Co -qiis 27) 15 N ONH O/ \ 4-
(4- Chl orocar bonyl (benzoyl) -4-az 3, Dt~<spiro- [5, 6] -
benzododec-2' -ene was prepared fr gar boxybenzoyl )- 53 WD 02/ 02531
PCT/ US01/ 21080 4-aza- [6, 5] -spi 6] -benzododec-2' -ene (45 ny)
and SOC12 (91 ng). The freshly pre ed acid chloride was treated wth
CH2C12 (30 nL) and Et3N (100 ng) fo y aniline (35 ng). The
resulting mxture was stirred for 2 ho nd 5 the solvent was renoved in
vacuo. The residue was purified by col h tography on silica gel (30
g, EtCAc/Hexane 1:4-1:3) to give the titl gﬁggund as light brown solid
(53 mg) . M5 (MH= 437) 10 Exanple 28 3 -AZa- [6, 5] -spiro- [5, 6]
- benzododec-2' -ene eN

A mixture of 4-(4-carbomethoxybenzoyl)-4-aza-[6,5]-

spiro-[5, 6] -benzododec-2’-ene (52 mg), 1 N NaOH (1 mL),
THF (9 mL) was heated to reflux for 16 hours. The mixture
5 was allowed to cool to room temperature and most of THF
was removed in vacuo. The mixture was acidified to PH = 1
with conc. HCl and then extracted with CH,Cl, (3 X 10 mL).
The combined organic layer was dried (Na,S0O,) and the
solvent was removed in vacuo to give the title compound as

10 white powder (45 mg). MS (MH'= 362).

Example 27
4-(4-Anilinocarbonylbenzoyl) -4-aza-[6,5] -spiro-[5,6] -

benzododec-2’-ene (Compound 27)

@

15

®

NH

4- (4-Chlorocarbonyl (benzoyl) -4-aza- [6,5] -spiro-[5,6] -

benzododec-2’'-ene was prepared from 4- (4-carboxybenzoyl) -
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The procedure of Exanple 5 was foll owed except that

4-aza- 3- 0xo[ 6, 5] -spiro-[ 5, 6] -benzododec-2' -ene was 15 substituted with
3-aza- 4- w0 0y/®s536] -spiro- [5, 6] -benzododec- 2'-ene, anBCT/801I1080e
conmpound was obtained as pale yellow oil. M5 (MH#= 214) Exanple 29 20

4- (2- Fl uor obenzoyl] - 4- am nobenzoyl ) - 3-aza-[ 6, 5] - spi r o-

[ 5, 6] - benz dé&dFee- B e Ricspdutd -Emzadadas -2 B prot el @8 &l e 19
was fol | onedexeapt thHat rAsdads [ SR TP Blrdengodpde e siene Was
substituted 2)5&%\?\&th 3-aza- [6,%/ S%Qiésapiro- [15, 6] -benzododec-2‘3't -ene, and
the title camjo@dChlas (dbtmlhesndsEwN t(E qPowdsr .S quddk o 5E)Llirkt WO

02/ 02531 P US01/ 21080 Ex e 30 4- (2-Methgoxy-4-nitrohenzoyl) -4-aza-
6, 5] ~spit TS, Ge e S e {57 PRGSO ST TR A of
Exanpl es6 wase felivawed waiitrénowtid riebenzayd . aeorddias as welluidiesh W t h
2- met hoxy-4- nitrobenzoyl chloride. The title conpound was obtained as

yel | ow sol &Y, avsuwm )dBmatnymeeiples 3ilica gel (30 g, EtOAc/Hexane

4- (4- Et hoxycar Boyoxy- 3,.5-di e - -4 ;
spi( ro-[5, 6]>i-'%eﬁz'§c}o:%c%2]§{eer?ﬁ g%%u%%ﬁ%ﬂnﬂd Lo ll%kﬁ; ‘brown solid
(53 mg). MS (MH'= 437)

10 Example 28

3-Aza-[6,5] -spiro-[5,6] -benzododec-2" -ene

The procedure of Example 5 was followed except that
4-aza-3-0xo[6,5] -spiro-[5,6] -benzododec-2' -ene was
15 substituted with 3-aza-4-oxo[6,5]-spiro-[5,6]-benzododec-
2’ -ene, and the title compound was obtained as pale yellow

oil. MS (MH'= 214).

Example 29

20 4-(2-Fluorobenzoyl-4-aminobenzoyl)-3-aza-[6,5]-spiro-

[5, 6] -benzododec-2' -ene (Compound 128)

The procedure of Example 19 was followed except that
4-aza-[6,5] -spiro- [5,6] -benzododec-2’' -ene was substituted
25 with 3-aza-[6,5]-spiro-[5,6]-benzododec-2’'-ene, and the
title compound was obtained as white powder. MS (MH'= 455).
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OOCH3 O HC 15 The procedure of Exanple 6 was foll owed but 4-

ni trobenzoyl chloride was substituted with 4- ethoxycarboyl oxy- 3,

5-di met hoxgbzoesey! chl oride. The title 20 conmpound was obrai/uea/a880yel | ow
solid. MS5(MH)=466 Exanple 32 4- (3-Methoxy-4-nitrobenzoyl) -4-aza- [6, 5]
-spiro- [5, 6] - 25 benzododec-2'-ene 55 WO 02/02531 PCT/US01/21080 N O
CHNOz 3 THxammd&edf e of Exanple 6 was fol | owed but 4- nitrobenzoyl

chloride was suhshifiLe i?y%g%&j% {??9ﬁfL g%t ir&ht§r¢p§ The title

conmpound was obt ai ned Exanple 33 4-
(4- Am no- 3tbetdwiodmnZ2\Hene 4- aza- [ 6, 5] -splro- [5 6] -

benzododec-2'-ene ¢ ¢c..P O H3CO NH2 10 A~m xture of
4- (3- met hoxy- 4- ni trobenzoyl ) - 4-aza- [, ~8]>spiro- [5, 6] -benzododec-2'-ene
I

and SnCl2 in ethanol was heated to x under N2 for 12 h. The m xture
was N
o)
HQQN
O,

The procedure of Example 6 was followed, but 4-

nitrobenzoyl chloride was substituted with 2-methoxy-4-
nitrobenzoyl chloride. The title compound was obtained as
yvellow solid. MS (MH+)=393.

10

Example 31
4- (4-Ethoxycarboyloxy-3,5-dimethoxybenzoyl) -4~aza-~[6,5] -

spiro-[5,6] -benzododec-2’ -ene (Compound 206)

15

The procedure of Example 6 was followed but 4-
nitrobenzoyl chloride was substituted with 4-
ethoxycarboyloxy-3,5-dimethoxybenzoyl chloride. The title

20 compound was obtained as yellow solid. MS (MH+) =466

Example 32

4- (3-Methoxy-4-nitrobenzoyl)-4-aza-[6,5] -spiro-[5,6]-

25 benzododec-2’ -ene



allowed to cool to roomtenperature and saturated NaHCO3 15 was added. This
was filtered through a pad of Celite and washed with several portions of
CH2Cl12. Wweovashi ned filtrate was conc. in vacuo to gi veP€ChESe/11bs
conmpound. M5 (M) =3 63 . 20 Exanple 34

4- (3- Met hoxy-4- (pyrrol -1-yl - 3- car boxal dehyde) benzoyl ) - 4-

aza-[6,5]-spiro-[5, 6] -benzododec- 2' - eqe rrpound 167) 56 WD 02/ 02531

PCT/ US01/ 21080 CCNP OH3COH A tijon of

4- (4- am no- 3- met hoxybenzoyl ) - 4- aza- 0,057 - spiro-[5, 6] -benzododec-2' - ene

\!

(120 ng, 0.33 nmol) and 2, 5-di met hox¥y et rahydr of ur ancar boxal dehyde (300
mg) 5 in acetic acid (5 nL) was refl uxe or 2 h. The solution was cool ed
and the solvent was renmoved under high vasii®m with tol uene as an azeotrope
agent. The residue was chronmat ographed on silica gel to yield the title
conpound - as a ITghtprneliddines A dxdvip(IMr)s=4dtls £ Tovaad | mat35: -

4-[ 3- Met hoxy- 4- ( 3- hydr.oxynet hyl pyrrol -1-yl ) benzoyl ] - 4-aza- [6, 5] -spiro-
[5, 6] -beﬁ&ﬁ?&@é‘z?yl-é’r@qmﬁ)d{ﬁﬁj st R uts 36 B 13y %ol uti on of

fl-s( i3; gv_et Pg%ﬁé]té}fofb@ﬁzrdg}r IloBracaraxa idehy dnRRnaowds -dbiazdied &is 5l
P 5 &ellow solid. MS(MH+)=393.

Example 33
4- (4-Amino-3-methoxybenzoyl) -4-aza-[6,5] -spiro-[5,6] -

benzododec-2’ -ene

OC

0]

Heed  NHe
10
A mixture of 4-(3-methoxy-4-nitrobenzoyl) -4-aza-
[6,5] -spiro-[5,6] -benzododec-2’-ene and SnCl, in ethanol
was heated to reflux under N, for 12 h. The mixture was
allowed to cool to room temperature and saturated NaHCO,
15 was added. This was filtered through a pad of Celite and
washed with several portions of CH,Cl,. The combined

filtrate was conc. in vacuo to give the title compound.

MS (MH+) =363.

20 Example 34

4- (3-Methoxy~4- (pyrrol-1l-yl-3-carboxaldehyde)benzoyl) -4~

aza-[6,5] -spiro-[5,6] -benzododec-2’ -ene (Compound 167)
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benzododec-2'-ene (100 ng, 0.23 mml) in nethanol (25 nL) at room
tenperature, NaBH4 was added. The m xture stirred 20 for 3 h. The resulting
crude wawopzersed with 1 N NaOH (20 nl) and stirred for RET/HRoL/21080en
diluted with H20 and CH2Cl12. The organic | ayer was separated and the
aqueous |ayer was extracted with CH2Cl2 X 50 nmL). The conbi ned organic
| ayer was dried (Na2SO4) and the sol yg 57 WO 02/ 02531 PCT/ US01/ 21080
renoved in vacuo to give the title ¢ hd as a white powder. M5 (MH)
=443 . Exanple 36 5 N
4- ( 3- Met hoxy- 4- ni trobenzoyl ) -4-aza-3'0
[ 5, 6] -benzoundec-2'-ene CHO N O 2NO2
4- ( 3- met hoxy- 4- ni trobenzoyl ) - 4- aza- [ﬁ{é - rg@[ 5, 5] -benzododec-2' -ene in
CH2C12 at -78 C was treated with ozoné™ T excess of ozone was renoved
with a streamof nitrogen and the resulting mXxture was treated wth

nmet hyl sul fide %plé*ﬁﬁ}éﬁ/3fﬂ4gyygéﬂgﬂgyy5héyﬂd; dggyypunggé(TSCH-HZO).
The m xture was allowed to warmto roomtenperature and stirred for 48 h.
The mi xt ur € 6wy - gpdced 5 ,rét]o- beol b db A AN2OH g0 O A0 mend G138 omgeni ¢ | ayer

was separated. _The uequs | r was extracted w.th hyl en | orj de (2
X 100 ni). 2c§ﬁﬂal%l$§%6?8’a‘%y%%§s@’é¥r '”é‘&“ﬁﬁéf%éﬁl%ﬁ%y‘i%e&sﬁ t was
removedsi N jvaGe e iB&ciQl | 05 me9i Gues Was InRdd ifed- by reolmHe sdamdrogr aphy
on

| -[6, 4] -spiro-
;0 A sol ution of

was cooled and the solvent was removed under high vacuum
with toluene as an azeotrope agent. The residue was
chromatographed on silica gel to yield the title compound
as a light yellow solid. MS(M+)=441.

10
Example 35
4-[3-Methoxy-4- (3-hydroxymethylpyrrol-1l-yl)benzoyl]-4-aza-
[6,5] -spiro-[5,6] -benzododec-2’-ene (Compound 178)

15
To a solution of 4-(3-methoxy-4- (pyrrol-1-yl-3-

carboxaldehyde)benzoyl) -4-aza-[6,5] -spiro-[5,6]-
benzododec-2’ -ene (100 mg, 0.23 mmol) in methanol (25 mL)
at room temperature, NaBH; was added. The mixture stirred
20 for 3 h. The resulting crude was treated with 1 N NaOH (20
mL) and stirred for 15 min, then diluted with H,O and
CH,Cl,. The organic layer was separated and the aqueous
layer was extracted with CH,Cl, (2 X 50 mL). The combined

organic layer was dried (Na,SO,) and the solvent was
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silica gel toyield the title conpound as yellow crystals. M (MH#) =407 .
25 Exanmple 37 4-(3-Methoxy-4-nitrobenzoyl)-4-aza-3'-carboxy-[6, 4] -spiro-

[ 5, 6] - benv@unoksat 2' - ene 58 WO 02/ 02531 PCT/ US01/ 21080 COBEI/MNSOIQIGOH3 NO2
To a solution of Cr03, conc. H2SO4 in H20 and acetone was added a sol ution
of _4-(3-nethoxy-4-njitrobenzoyl)-4- 5 , ,

aza- 3'(-for n’f/ﬁFm%%?@f] 4]§pV"f‘61-l‘f’5¥%] IbERzbURdREE 22 - eREPPHRd a8t Bn¥hAES0 C during
1 h period.pA4er. addifrizoN-459e mxture was treated with water and the
organi c | ayer was separated. The aqueous | ayer was extracted with CH2Cl2
(2 X 200 nmL). The conbined organic | ayer was dried (Na2SO4) and 10 the
sol vent wasgr e ed,Ln vacuo to yield the title conpound. M5 (M) =423 .
Exanpl e 38 —)ﬁfr@i%g%%oxy-4- nitrobenzoyl)-4-aza-3"-[2-(N, N 15

di met hylsam ao] BidytEekPpox ani 8odbéRzdy1 pPa L8z 4 53 6] beprpunfecs?-spheo-
(Conpound 186) _.H O NN N OCH3 O N2

4- ( 3- Met hox {2 48 hiReRpRWBSGF )2 4-8B4- 3' - car boxy- [ 6, 4]

CHO

@
&

N
0]
H,CO NO,
10 A solution of 4-(3-methoxy-4-nitrobenzoyl)-4-aza-

[6,5]-spiro-[5,6] -benzododec-2’ -ene in CH,Cl, at -78 °C was
treated with ozone. The excess of ozone was removed with a
stream of nitrogen and the resulting mixture was treated
with methyl sulfide followed by toluene sulfonic acid

15 monohydrate (TsOH-H;0). The mixture was allowed to warm to
room temperature and stirred for 48 h. The mixture was
poured into cold 1 N NaOH (100 mL) and the organic layer
was separated. The agueous layer was extracted with
methylene chloride (2 X 100 mL). The combined organic was

20 dried (NayS0,) and the solvent was removed in vacuo. The
oily residue was purified by column chromatography on
silica gel to yield the title compound as yellow crystals.
MS (MH+) =407.

25 Example 37

4- (3-Methoxy-4-~nitrobenzoyl) -4-aza-3’ -carboxy- [6,4] -spiro-

[5,6] ~-benzoundec-2’ -ene
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spiro- [5, 6]-benzoundec-2'-ene (500 ng, 1.2 mmol) in CH2Cl12 20 was stirred
at roomtenperature. N, N D net hyl et hyl enedi am ne (417 ng) and

triethyl anvdoom05306 ng) were added, then 1-hydroxybenzotrpPerobe(38$® ny) was
added. The m xture was cooled to O C and 1-(3 59 WD 02/ 02531 PCT/ US01/ 21080
di met hyl am nopropyl ) - 3-et hyl carbodii mde (270 ng) was added in one
portion. The resulting m xture stirred f &O8H h at roomtenp. The m xture
was cooled to 0 C, 0.5 N ag HCL (15nml) added and the m xture was
stirred for 30 5 min. The organic Laye separated and washed with aq
NaCl, the aqueous |ayer was extrah CH2C12 (3 X 200 nL). The
conbi ned organic layer was dried (Ne2§@4) and the solvent was renpved in
vacuo. The oily residue was chronmat Qgraphed on silica gel to yield the
title conpound 10 as an off-white §o e —OBH{ MH+) = 493 Exanpl e 39

4- (4- Am no- 3- net hoxybenzoyl ) - 4- aza- 3' - N, N- " di net hyl am no)

et hyl carboxam do] - [6, 4] -spiro- [5, N®S benzoundec-2'-ene (Conpound
187) H ON" NNt / NOOCH3 NH2 A mxture of

4- ( 3-met hoxy- 4- ni trobenzoyl ) -4-aza-3" 20 [ 2-

(N, N-di net hyl am_no) et hyl car boxam do) ] - _[6, =SpitQs:
[5, 6] - benzoundecIE]C?'aE e%%l% lcf)rénﬁ]zg]iﬁ%f’etcﬁg%dl %ﬂ\ﬁgg‘* hlerzla'ﬁ'I taéld raecfeqoﬁlxe under
N2 for 12 RvasThRideXtdirsoMasieoabed 4 (B fmetthoxy-4-nitrobenzoyl) -4 -

5 aza-3'-formyl-[6,4]-spiro-[5,6]-benzoundec-2’'-ene in
acetone at 0 °C during 1 h period. After addition, the
mixture was treated with water and the organic layer was
separated. The aqueous layer was extracted with CH,Cl, (2 X
200 mL) . The combined organic layer was dried (Na;S0O;) and

10 the solvent was removed in vacuo to yield the title

compound. MS(M+1)=423.

Example 38
4- (3-Methoxy-4-nitrobenzoyl)-4-aza-3’-[2-(N,N-
15 dimethylamino)ethylcarboxamido] -[6,4] -spiro-
[65,6]lbenzoundec-2’-ene (Compound 186)
OUN

N

OB
o4
obocH3
NO,
4- (3-Methoxy-4-nitrobenzoyl) -4-aza-3'-carboxy-[6,4]-
spiro- [5,6]-benzoundec-2’-ene (500 mg, 1.2 mmol) in CH,Cl,
20 was stirred at room temperature. N,N-
Dimethylethylenediamine (417 mg) and triethylamine (396
mg) were added, then 1l-hydroxybenzotriazole (350 mg) was

added. The mixture was cooled to 0 °C and 1-(3-
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tenperature and saturated ag NaHCO3 was added. This was filtered through a
pad of Celite and washed with several 25 portions of CH2Cl2. The conbi ned
filtratewas2essc. in vacuo to yield the title conpound. PVBUME163063. 60
WO 02/ 02531 PCT/ US01/ 21080 Exanple 40

4- [ 3- Met hoxy: 4- | -1-yl - 3- car boxal dehyde) benzoyl ]-3" -

(2 O N df T Gy et roi bk ant del CaLacAr FRla | LaTp ome) was

[ 5, 6] - benzoaupdleg - 2 - 8RE HEPFPOUNITHE ReSuld thg Mize O L OHBg -1 A
sol ution of 4-(4-am no- 3-net hoxybenzoyl)-4-aza-3' - [2- (N, N-di met hyl am no)
et hyl car boxandatoem [ bemd] Theinbxthibe Wis-cdbehedundet- 2 - enes (M 20y ny,

0. 331 mol) d 2,5 10 di nethoxyl - 3-t etrahydr of urancar boxal dehyde (300 ng)
in aceticIﬁ@fd(¥%@¥ﬂjwﬁﬁsa$€?@u§% FR¢ DLREUNREURY| BEFBRCHRECT cBI ed and

sol vent s enpved windes i ghc VALY whL Nsd0d Heney &Sq AP 8REQt ;PPE agent. The
resi due was chromat ographed on silica gel to yield the title conpound as a

| ight yel | dWaChb Getiaquasig MyebMasxempractaad with CHxCl, (3 X 200

4- 3- Net hoxy-d- (:3- hy |+ 1-yl ) benzoyl 1« 3"« 2:
( NF N di et )P%Il’)a'm'( T:%%Z?#ﬁ%’%%o%%%%%‘? -h%%%raz‘f%] Z%ls%ﬁl 3(14%50,) and the
[ 5, 6] - benzassldeen ' waherdfov@dung 498)o. 6lhe oily residue was

chromatographed on silica gel to yield the title compound

10 as an off-white powder. MS (MH")= 493

Example 39

4-(4-Amino-3-methoxybenzoyl) -4-aza-3’'-[2- (N,N-
dimethylamino) ethylcarboxamido] - [6,4] -spiro-[5,6] -

15 benzoundec-2’-ene (Compound 187)

H
© N\/\/

A mixture of 4-(3-methoxy-4-nitrobenzoyl)-4-aza-3'-
20 [2- (N,N-dimethylamino) ethylcarboxamido) ] -[6,4] -spiro-
[5,6]-benzoundec-2’-ene and SnCl, in ethanol was heated to
reflux under N; for 12 h. The mixture was cooled to room
temperature and saturated ag NaHCO; was added. This was
filtered through a pad of Celite and washed with several
25 portions of CH,Cl,. The combined filtrate was conc. in

vacuo to yield the title compound. MS (MH+)=463.
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WO 02/ 02531 PCT/US01/21080 OHMN/~A"N- NOOCH3 DN ~~ H
4-[ 3- Met hoxy-4-(pyrrol -1-yl-3- 5 carboxal dehyde) benzoyl] -3 - [2-
di net hyl amd op)2s8t hyl car boxam do] -4-aza- [6, 4] -Spiro- [BCT/&50121080

benzoundec-2'-ene (75 ng, 0.139 mml) was suspended in 25 nL nethanol
10 ng of NaBH4 was added at room tenperature. The m xture was stirred

(N, N

and

under N2 f&aﬁ_ﬁl}l@l&i—'ﬁl@e 10 mixture was treated with 20 nL of 1 N NaO—| and

stirred for E;J:t]_% A _H2Qad G glgh%rd R g ayer
was separ ate rl%ﬂ FP’he aqueéJ g’y\grv\}/as exatracte he-IS CHZ (2 X 50 n).
The conbi ne[dt-dmmm:.zdeaglmlamamodletédrlc(ammd@ddQ-maé*oﬂﬁlleﬂrit spdsraenoved

in vacuo t e_the 15 |tIe co povvder. M5( M) =543.
02/ 02531 P éﬁfﬁf’f@é’ﬁl r(razz(%% VC\? df the enantioners of

4-[ 3- et hoxy 4- (13- hydr oxynet hyI pyrrol 1 yl ) benzoyl ]1-3"-[2-(N, N\
di met hyl am no) et hyl carboxam do] -4-aza- [6, 4] -spiro- [5, 6] - 5

benzoundec-2'-ene. N~~~ CF,- NOil, 0. CII—_I|3 0. CH3
@)

N\//\N”

\

A sgolution of 4-(4-amino-3-methoxybenzoyl)-4-aza-3'-
[2- (N,N-dimethylamino) ethylcarboxamido] - [6,4] -spiro-[5,6]-
benzoundec-2’'-ene (120 mg, 0.331 mmol) and 2,5-

10 dimethoxyl-3-tetrahydrofurancarboxaldehyde (300 mg) in
acetic acid (5 mL) was refluxed for 2 h. The solution was
cooled and solvent removed under high vacuum with toluene
as an azeotrope agent. The residue was chromatographed on
silica gel to yield the title compound as a light yellow

15 solid. MS (M+) =541

Example 41
4-[3-Methoxy-4- (3-hydroxymethylpyrrol-1l-yl)benzoyl] -3"-[2-
(N,N-dimethylamino) ethylcarboxamido] -4-aza-[6,4] -spiro-

20 [5,6]-benzoundec-2’-ene (Compound 190)

61
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D, OHD ~0OH (Conmpound 197) (Compound 198) Racem c

4-[ 3- met hoxy- 4- ( 3- hydroxynet hyl pyrrol -1 10 yl) benzoyl] -3 - [2-

(N, N-di nsvogt/eessno) et hyl car boxam do] - 4- PCT/US01/21080
aza-[6,4]-spiro-[5, 6] -benzoundec-2'-ene was separated by Chiral HPLC. Each
enantioner gave the sanme M5( M) =543. Exanple 43 15 4- (4-Hydroxybenzoyl)
-4-aza- [6, 5] -spiro- [5, 6] -benzododec- 2'-ene O N H 20 The procedure
of Exanple-6 was foll owed but 4- nitrobepgzoyl chloride was substituted by

4- acet oxybenzoyl 63 WD 02/ 02531 PCT/ USQ1ih21 0 chloride. The title

conpound was obtained as white solid. T*ﬁh&\:334 . Exanple 44 5 4- (4-
5] -Spwsro- [5, 6] -

To a sol ution of

(Pi peridin-4-yloxy) benzoyl) -4-aza-
ylate (310 ng, 1.5 mmol) and 4-(4-

benzododec-2'-ene ~I N\ \ / C)CNH
5, 6] -benzododec-2' -ene (410 ny,

tert-butyl-4-hydroxy-I- piperidiirge R
hydr oxybenzoyl) -4-aza- [6, 5] ¢ [
0.12 mmol ) in THE (100 mL), di etyI*N-€zodi carboxylate (322 ng, 1.9 nmol)
was added and stirring 15 contin§ for 30 min. Triphenyl phosphi ne (483 ng)
was added and stirring continued f OCHe crude product

N\O/\OH

4-[3-Methoxy-4- (pyrrol-1-yl-3-

5 carboxaldehyde)benzoyl] -3’-[2- (N,N-
dimethylamino)ethylcarboxamido] -4-aza-[6,4] -spiro-[5,6] -
benzoundec-2’'-ene (75 mg, 0.139 mmol) was suspended in 25
mL methanol and 10 mg of NaBH, was added at room
temperature. The mixture was stirred under N, for 4 h. The

10 mixture was treated with 20 mL of 1 N NaOH and stirred for
15 min then diluted with H;0 and CH,Cl,. The organic layer
was separated and the aqueous layer was extracted with
CH,Cl, (2 X 50 mL). The combined organic layer was dried
(Na;S0,) and the solvent was removed in vacuo to give the

15 title compound as white powder. MS (MH+)=543.
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was treated with water (100 nL) and diluted with Et OAc. The organic |ayer
was separated and the aqueous | ayer was extracted with CH2C12 (2 X 50 nL).
The conbiwed2/@sgani ¢ . 20 | ayer was dried (Na2SO4) and t hePeDUs@1084as
removed in vacuo. The concentrated sanple was treated with CF3COOH CH2C12
(1: 10) and stirred for 4 h. The solvent was renoved in vacuo. The m xture
was di | ut e@x@mpdeC2C12 and washed with NaHCO3, the organic |ayer was
dried (Na2 d Gen _The  Sam rified by

Chr omat ogrggﬁar%%lg |°ggr%ge telth%tng:lq\?g{étr\r%g%# e[bscorrpou:ﬁ, |\/B3p'?|\/++|) =417 .
64 WO 02/ 0 2y3t oRgheiSy1prae0 - IEvdnplemz4yl] -3 - [2- (N, N-

4- (4- (N ac | pi r|d|n4 X enzoyl 4aza ]

spiro-[5, 6(}ei %’@r’?}’gg&ﬂ%& %‘ﬁ(@‘%%g’mﬂﬁ&)‘}gif) 39 654]0!@“‘? 15 £ 150l ut i on
of 4- (45 ( prRreziodindet-yraogndenzoyl ) -4- aza- [6, 5] -spiro- [5, 6]

- benzododec-2' -ene (40 ng) and triethylamne (20 ng) in CH2Cl12 (10 nl),
at room tenperature underHNZ was added acetic anhydride (35 ng). 10 The

m xture was stirred for <5 st of sol vent wa in vacuo and the
resi due was chronmat ographled on \silica gel to yield the\title conpound as a

white powder. M5 (M—|+),“9 . 15 Exanple 46 4- Fl uor o- 4-

(pyrazol - 1-yl ) benz X-aza- [6,5] -spir L benzododec- 2' - ene
(Conpound 156) RF

(Compound 197) (Compound 198)

Racemic 4- [3-methoxy-4- (3-hydroxymethylpyrrol-1-
10  yl)benzoyl]-3’-[2-(N,N-dimethylamino)ethylcarboxamido] -4-
aza-[6,4] -spiro-[5, 6] -benzoundec-2’-ene was separated by

Chiral HPLC. Each enantiomer gave the same MS(MH+)=543.

Example 43

15 4-(4-Hydroxybenzoyl)-4-aza-[6,5] -spiro-[5,6] -benzododec-

2’ -ene
N
O
H
20 The procedure of Example-6 was followed but 4-

nitrobenzoyl chloride was substituted by 4-acetoxybenzoyl
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NN 20 4- (3, 4-Difluorobenzoyl) -4-aza- [6, 5] -Spiro- [5, 6] -
benzododec-2' -ene (200 ng, 0.57 mml) was dissolved in THE (85 nlL). Sodium
hydri de (@omgesef 60% in oil, 0.85 nmol) and pyrazol e (9RCBURY/210801 Mol )
were added and the 25 m xture was heated to 50 C for 16 h. The sol ution was
cooled and treated wth 10 nL aq sat ammoniumchlorjde. The m xture was

di luted wi tHIGHe adgiantted AR SRIBIRBIGTAT PRGNS F5 3P PET/49864F 21080
wat er (3 X)MS(M-Hla organic layer was dried (Na2SO4) and concentrated in
vacuo to give a dark brown solid. Chromatography on silica gel yielded the
title conpound. NMS(MH)=402. 5 Exanple 47 :

4- (3-Fl uorQE-4- i peridin-4-yl oxy)benzoyl)-4-aza- [6,5]-

spiro-[5,6 oaec-2' -ene N SF/ ~NH 10 4- (3 , 4-Difluorobenzoyl)
-4-aza- 5[ 6,454 -m?iéa:idisl-@yxma@ AL~ 62 (8] “Hbikd S5 8l ) was
di ssolved in THE (85 nL). Sodium hydride (58 ng of 60%in oil, 0.85 nmol)

15 was add&erzsidasiast y-ans t - but yl - 4- hydr oxy-1 - pi peri di necar boxyl ate, and
the m xture was stirred at 80 C for 16 h. The solution was cool ed and
treated with 10 nL sat aq ammoni ym chl oride. The m xture was diluted with
ethyl acetate and washed with wa (2 X), the organic 20 | ayer was dried
(Na2SO4) and concentrated in vactQaA o0 give

OO

10 To a solution of tert-butyl-4-hydroxy-1-
piperidinecarboxylate (310 mg, 1.5 mmol) and 4-(4-
hydroxybenzoyl) -4-aza-[6,5] -spiro-[5, 6] -benzododec-2’ -ene
(410 mg, 0.12 mmol) in THF (100 mL), diethyl
azodicarboxylate (322 mg, 1.9 mmol) was added and stirring

15 continued for 30 min. Triphenylphosphine (483 mg) was
added and stirring continued for 6 h. The crude product
was treated with water (100 mL) and diluted with EtOAc.
The organic layer was separated and the agqueous layer was
extracted with CH;Cl, (2 X 50 mL). The combined organic

20 layer was dried (Na,SO,) and the solvent was removed in
vacuo. The concentrated sample was treated with
CF3COOH/CH,C1,(1:10) and stirred for 4 h. The solvent was
removed in vacuo. The mixture was diluted with CH;Cl, and
washed with NaHCO;, the organic layer was dried (Na;SO.)

25 and concentrated in vacuo. The sample was purified by
Chromatography on silica gel to give the title compound.

MS (M+1)=417.
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a yellow solid. The sanple was treated with CF3000H CH2C12(1:10) and
stirred for 4 h. The solvent was renoved in vacuo. The m xture was dil uted
wi th CH2®Qozm$31 washed wi t h NaHCO3, the organic |ayer waBCTOUS@®R1(8da2SM4)

25 and concentrated in vacuo. The sanple was purified by Chromatography on
silica gel to Hye the title conpound. M5 (M#) =435 . 66 WD 02/ 02531

PCT/ usmu%@lg@—%eéépl e 48

4- (3- Fl uor @—4-a(-NnaGRiatyRigigyd:didir-ar e eyl 4-4aZka | 6, 53]- - Spi ro-

[ 5, 6] -benzoéﬁdB%?Z' -enéﬁ'CO ound f%B%bE O 5y¥ﬁe procedﬁiéﬂExanple 45
was f ol | owsgriaecdst 6lsibepz et tiemG rigoamioands 223 )f | uor o- 4- (pi peri din-4
yl oxy) benzoyl) -4-aza- [6,5] -sprr9- [5, 6] -benzododec-2' -ene. 10 The
title conpound was obtai ned as a te powder. M5 (M) =477 . Exanple 49
15 (A) In-Vitro Binding Assay Assay~bpuffer is 50mM Tris-C, 5mM MgCd 2, 0.1%
BSA (pH 7.5) containing 5g/m off aptotinin, |eupegtin, pepstatin, 50g/m
bacitracin, and 1nM Pef abl oc. é‘ﬁl (5] ¥5\3H[ 20

ar gi ni ne- 8-vasopressin (68.5C / hwa 63£z;ﬁtr tion in assay is
0.65-0.75nM. Into wells of 96-well “round bottom polypropyl ene plates are
added bgffer, test conpound, nenbrane (containing human V2 receptor), and
H3 wvasoOpressin. The reaction plates are allowed to sit at 25 room
tenperature for Tena kelutibe cfanpl @s (@riededildier-ad vitdyyouginAdnyfli44er G-/ C

| at es resoaked in 0.3 ‘
P (p aza—ﬁ6,5]—spiro—[5,6]-benzododec—2’—ene (40 mg) and

triethylamine (20 mg) in CH,Cl, (10 mL), at room
temperature under N, was added acetic anhydride (35 mg).
10 The mixture was stirred for 5 h. Most of solvent was
removed in vacuo and the residue was chromatographed on
gilica gel to yield the title compound as a white powder.

MS (MH+) =459.

15 Example 46
4-(3-Fluoro-4- (pyrazol-1l-yl)benzoyl) -4-aza-[6,5] -spiro-
[5,6] -benzododec-2’ -ene (Compound 156)

-0

o]
20
4-(3,4-Difluorobenzoyl) -4-aza-[6,5] -spiro- [5,6]-

benzododec-2’-ene (200 mg, 0.57 mmol) was dissolved in THF
(85 mL) . Sodium hydride (58 mg of 60% in oil, 0.85 mmol)
and pyrazole (91.8 mg, 1.1 mmol) were added and the

25 mixture was heated to 50 °C for 16 h. The solution was
cooled and treated with 10 mL ag sat ammonium chloride.

The mixture was diluted with ethyl acetate and washed with
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pol yet hyl eneimne). The plates are washed 5 times wwth cold physi ol ogi cal
sal ine containing 0.05% Tween 20. After drying, the bottomof the filter
pl at es ameosredsed 30 and 0. 025ml of M croscint-20 is addeBCT/@Sezahsofilter.
The 67 WD 02/ 02531 PCT/US01/21080 top of the plate is sealed, and the

plate is counted. Non-specific binding is determ ned % the addition of
a

1. 25M ar gi #ekerg3y &opidssigrganichdsysieas dghad Ne2S0al cdlfdt ed as

foll ows: inhihjtj = vadl I@%B_qg 5 peak response
before dr ugryyn?g)gt%%éce\%ggqprvesa n%:Igg eE’te{)?as unct ik%{la A%%%'ty The Vi a
recept or i Chad@gmogtreighye auplsid ireec eptlory;icl@ashitdte uponlactémzburod. tri ggers
an increase jn_i ratr cel lular calciumnobilization. To eval uate conpounds
for their MEUNEH 62 Vi a receptor activity, HEK-293 cells were

transfegted with the human Via receptor (Via-HEK cells). HEK-293 cells
were grown in DVEM (Dul becco's nodified Eagle 15 Media) supplenented with
10% FBS and&xgmplenidye. HEK-cells were passed biweekly by trypsinization

d seeded 1l plates } wel . _H  cel |
agr ese'?rgns‘llf-gtgggg' W _%_uﬁlé%) |a£'$ne_c%§aa%%yg%érﬁz§%ﬁla %2? C%’gsgjgnfefrgm

Li fe Technehpd@icssls,d]aldendddmeieand’e-ggrnerated 20 by sel ecting cells grown
in culture nedia containing geneticin. After growing in Packard C ear-View
black 96 well plates for 4-6 days, Via-HEK cells were | oaded with the

cal ciumsensitive fluoresce dye, FLUO-3 AM Changes in cell

fl uorescence were quantitat sing FLIPR 25 (Fluoronetric Imaging Plate
Reader; Mol ecul ar Devi ces, yval e, CA). Test conpounds were first added
to the F

4-(3,4-Difluorobenzoyl)-4-aza-[6,5]-spiro- [5,6]-

10

benzododec-2’ -ene (ZOOng, 0.57 mmol) was dissolved in THF
(85 mL). Sodium hydride (58 mg of 60% in oil, 0.85 mmol)
15 was added followed by tert-butyl-4-hydroxy-1-

piperidinecarboxylate, and the mixture was stirred at 80 °C
for 16 h. The solution was cooled and treated with 10 mL
sat ag ammonium chloride. The mixture was diluted with
ethyl acetate and washed with water (2 X), the organic

20 layer was dried (Na,;SO,) and concentrated in wvacuo to give
a yellow solid. The sample was treated with
CF3COOH/CH,C1,(1:10) and stirred for 4 h. The solvent was
removed in vacuo. The mixture was diluted with CH,Cl, and
washed with NaHCO;, the organic layer was dried (Nagsod

25 and concentrated in vacuo. The sample was purified by
Chromatography on silica gel to give the title compound.

MS (MH+) =435.
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cells and the resulting changes in fluorescence neasured to detect
receptor agonistic activity. Five mnutes |later the cells were chall enged
with vasopoexsissl t o t est conmpounds 30 for their antagoni sPCT/USEIA1080t Y.
Receptor antagonists inhibit the ability of vasopressin to stinulate
increases 1in intracellular fluorescence. IC50's were cal cul ated. 68 WO
02/ 02531 PERayEe #AH80 Tables | through VI bel ow set forth the

vasopr essi GeRi n ﬁ;‘& NASPIY 15 APl cti onal
activity 01[};h s((r)grare co%p%%ndgt{)%%%;e | nstaJ}rlé%ﬁll nvent}?%):lﬂéh V\DQOaZ%élOg%l
PCT/ US01/ 2108 ] -Emimo4 o 6 IvenREYeI¢ -3 ' - andRg(CaRppNid Reg®pt or  Bi ndi ng
Cpd R5 R6 R7 R8 Functional (IC50 in Mor A nh. @ No. Activity
concentration in M1Csoin MMa VIb V2 1 -CH OH H Ph H <0.01 0.009 0.018
2 -CHO H Ph H 0.016 0.029 3 -CHx H Ph H <0.01 0.009 0.018 4 -CO2H H
Ph H 0.02 0.037 0.014 5 -CH2NC H Ph H <0.01 0.020 0.022

The procedure Example 45 was followed except using
the starting material 4-(3-fluoro-4- (piperidin-4-
yvloxy)benzoyl) -4-aza- [6,5]-spiro-[5,6]-benzododec-2'-ene.

10 The title compound was obtained as a white powder.

MS (MH+) =477 .

Example 49

15 (A) In-Vitro Binding Assay

Assay buffer is 50mM Tris-Cl, 5mM MgCl,, 0.1% BSA (pH
7.5) containing Spg/ml of aprotinin, leupeptin, pepstatin,
50ug/ml bacitracin, and 1mM Pefabloc. H3 vasopressin is °H-
20 arginine-8-vasopressin (68.5Ci/mmol, final concentration
in assay is 0.65-0.75nM). Into wells of 96-well round
bottom polypropylene plates are added buffer, test
compound, membrane (containing human V2 receptor), and H3
vasopressin. The reaction plates are allowed to sit at
25 room temperature for one hour. The samples are filtered
through Unifilter GF/C plates (presoaked in 0.3
polyethyleneimine). The plates are washed 5 times with
cold physiological saline containing 0.05% Tween 20.
After drying, the bottom of the filter plates are sealed
30 and 0.025ml of Microscint-20 is added to each filter. The
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6 -CONH CH2 20H H Ph H 0.005 0.006 0.011 7 -CO2H H F H 43%®D. 1 15%®D.1 8
-CONH CH2 20H HF H0.099 0.004 41%0.1 9 -CONH CH2 2N CH3 2 H Ph H 0. 004
0. 005 12%@02/@s801 10 - CONHCH2CO?H H Ph H 0. 024 0.018 11PE€OOSM/MGHd 20H C
CH3 F 0.028 0.010 12 - CONHCH2CORCH3 H Ph H 0.013 0.018 13 - CO\IH CH2 2N

CH3 2 H CH3 F 0.07 0.005 0.018 14 -CONH CH2 3N .CH3 2 H CH3 F 0.059 0. 005
0.023 15 -t NHCHESOIGHE H IGHE R Ied3nns (07 PR 16 CTENTD 2N CH3 2

HF HO. 1@6&{‘( %@i@%%]r@ rQ;O ssjdg etdfnihdl 327 G, D1 8% log - CONH(CH2) 2

-N O 18 - 007 23%@®.1 19 -CONH(CH2)2 -NHF H

0.155 0. 008 224 .alrgid0he-GONE Lt iGH3 2 dihdde Wl 1302 @I&@B 13%@ 0 0.016
21 -CONH CH2 2N CH3 2 H Ph H 0.008 0.181 7% 10 0.440 22 -CONH CH2 2N CH3 2

HF HO. 00Falm@eres%D. Bollmys . CONH CH2 2N CH3 2 HF H 15%@. 1 13.73 1%

0.1 5 Enantiomer (determination of absollite stereochem stry pending) 70 WO
02/ 02531 PCT/ USOLR21(8BitiPalbt @09 - RO XRG—%——GLR&%@W a Functi onal
Receptof Binding (1CSO in M Activity oF°% ARPEShCENTaliGn in M No. RO

R10 R11 (ICsO in M Via V2
(B) Vla Vasopressin Receptor Functional Activity

The Vla receptor is a G-protein coupled receptor,

10 which upon activation triggers an increase in intracellular
calcium mobilization. To evaluate compounds for their
functional Vla receptor activity, HEK-293 cells were
transfected with the human Vla receptor (Vla-HEK cells).
HEK-293 cells were grown in DMEM (Dulbecco’s modified Eagle

15 Media) supplemented with 10% FBS and glutamine. HEK-cells
were passed biweekly by trypsinization and seeded into 96
well plates at 33,000 cells per well. HEK-293 cells were
transfected with human Vla receptor DNA using DMRIE-C
reagent from Life Technologies. Stable lines were generated

20 by selecting cells grown in culture media containing
geneticin. After growing in Packard Clear-View black 96
well plates for 4-6 days, Vla-HEK cells were loaded with
the calcium-sgensitive fluorescence dye, FLUO-3 AM. Changes
in cell fluorescence were quantitated using FLIPR

25 (Fluorometric Imaging Plate Reader; Molecular Devices,
Sunnyvale, CA). Test compounds were first added to the
cells and the resulting changes in fluorescence measured to
detect receptor agonistic activity. Five minutes later the
cells were challenged with vasopressin to test compounds

30 for their antagonistic activity. Receptor antagonists
inhibit the ability of vasopressin to stimulate increases

in intracellular fluorescence. ICso’s were calculated.
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24 HH-CN 0.800 26%0 25 HH-NH2 10 790 26 H H -NHC2H5 0. 105 0. 160
10 27 HH -NHCOPh 2-Ph 0.008 0.100 0.270 28 H H -NHCOPh 2-CH3 0.250 1%dl0
29 0 - OCW3002/531 8%@ 1 30 O - NHCOPh 2-Ph 0.035 0.033 31POTARHCOMY 2- CH3
0.021 0.054 32 OH H -NHCOPh 2-Ph 0.061 0.028 Table Il R i / N Nr r

JRla YQ5 Via Recept or B| ndi n Conp Functional -ound Y
Activity (I C50 i TR0 Lé’(‘UCE}{FJIC?’("I\%e It rE§ ofP ‘PPWSW Via V2

33 CHCO o%lﬂh;.ld% ﬁia?é!a G Hrdéc%&%gﬁa Bt N-0 H H 1.4 >25
BGCHCOSF -CN 0.44°28% 10 37 CHC 0O H 4-OCH3 0.096 0.11 37%@0 38 CH
C 0 H 4-CFFun® i35%3 (e 39 iCH ©0 49me Conpaurkds 49 gHhe gtant 0. 57

27% @ 10 4%v0e;|1tcioqu 4-CH3 0.32 0% 10

5
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42 CH CO H 4-CH2NH2 0% a), 10 249%0 43 CH C O H 3,4-di-F 0.68 42%@ 10 44
CHCOHA4F 42% @0 45 CHCO H4-NCH3 2 0.1 10 46 CHCHO H 3-C1 3.5
33%Al0 AWOod0es310 H 3,5-di-F 0.39 29% @10 71 WO 02/ 0253 1eshAged/ 21080

0
48 CHCO H 3,4-di-A >1 33990 0 16% 10 49 CHC O H 4-NO2 0.38 3099, 10 50
Br 5.6

CHCHO H 3,5-di -CF3 20%@0 26% 10 51 0 H 3- .6 33%@0 52 CH CH
O H3-CNO0.53 28%a0 53 CHCO HA4-0 3 0.104 0.06 8 54 CHCO H
4- CO2CH3 0.067 0.33 10 55 CHC 0 H 4-CH COPh 0% a-), 10 29% 0),10 56 CH
CHOHS3-CF3 4.30%10 57 CHCO H 4-N 0.34 4%1 58 CH C 0 5-0CH3
4-N CH3 2 28% 1 4% 1 59 CHCO 4-d 4- )2 0.09 24%1 60 CHCO H4-N
CH3 2 0.051 -14% @l 61 CHCH 1 ol 3% 62 CH C 1 H 4-F 5% 4%
63 CH C 0O 5-OCH3 4-CN 39% 1 10% 1 CHOH2-Ph 1%1 12%@ 65 CHCO
H 4-CO2H 8% (al 11%1 66 CHCO H4 HCO 2-Ph Ph 0.025 0.83 0.19 67 CHCO
H 4- NHCOPh 0.02 0.39 68 CH C 0 H 4°N .81 3% @l 69 CH C 0 H 4-NHCO
2CH3Ph 0.14 0.01 0.07 70 CHC 0 H 4-NHZ Ph 0.01 21%@
NH
R%
Vla Receptor Binding

Cpd RS RS | R7 | R® | Functional (ICspin uM or %Inh. @

N Activity concentration in pM)

1 -CH,OH H Ph H <0.01 0.009 0.018

2 -CHO H Ph H 0.016 0.029

3 -CH,NHCH;4 H Ph H <0.01 0.009 0.018

4 -CO,H H Ph H 0.02 0.037 0.014

5 -CH,NCH;Ac H Ph H <0.01 0.020 0.022

6 -CONH(CH,),0OH H Ph H 0.005 0.006 0.011

7 -CO,H H F H 43%@0.1 15%@0.1

8 -CONH(CH,),OH H F H 0.099 0.004 41%@0.1

9 ~-CONH(CH,),N(CHj;), H Ph H 0.004 0.005° 12%@10 | 0.011

10 -CONHCH,CO,H H Ph H 0.024 0.018

11 -CONH(CH,),0H Cl |CH; |F 0.028 0.010

12 -CONHCH,CO,CH,4 H Ph H 0.013 0.018

13 ~-CONH(CH,),N(CHj3), H CH; |F 0.07 0.005 0.018

14 -CONH(CH,);N(CHjs), H CH; |F 0.059 0.005 0.023

15 -CH,NHCH,CO,CHj;4 H CH; |F 0.135 0.007 0.100

16 -CONH(CH,),N{CHs;), H F H 0.126 0.008 8%@10 | 17%@0.1

17 _CONH(CH,), _N/\DO H F H 0.227 0.014 18%@0.1

18 _CONH(CH,), -—N:> H F H 0.95 0.007 23%@0.1

19 _CONH(CH,), _Na H F H 0.155 0.008 22%@0.1

20! | -CONH(CH,),N(CH,), H Ph H 0.002 0.003 13%@10 | 0.016

21 -CONH(CH,),N(CH3), H Ph H 0.008 0.181 7%@10 | 0.440

22 ~-CONH(CH,),N(CHj3), H F H 0.003 17%@10 | 15%@0.1

23! | -CONH(CH,),N(CH;), H F H 15%@0.1 | 13.73 1%@0.1

5 ! Enantiomer (determination of absolute stereochemistry pending)
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71 CH C 0 H 4-NHCO 2-CH30 Ph 0.03 0.20 72 CH C 0 4, 5-di
G 4-O0CH 3CH3 0.09 10%1 74 CHCO H 2,4-di-
OCH3 0. 07 1%@

16%1 73 CH C O 4,5-di-

0. 19 27%@VOO72§,25§H CO H 3, 4-di-
77 CH C

0%

80 CH C&b
4-NHCO 3,4-di CH3 Ph 0.14 47% 1
H 4-NHCONHPH 0. 17 25% 1 84 CH C 0 Hr4g
H 4-NHCO 3-CH3 Ph 0.05 0.38 86 CH RP

76 CH C 0 g

H4-0OCF3 0.9 16%1 78 CH C O H 4-0H 0.51 3%
4-NHCH CH3 2 0. 19 19%@

-d 4-N(H3)2 0.04

79 CH C

d.4-NCH3 2 0.05 0.28 81 CHC 0 H
¢’ H 4- cONHPh 0. 02 41%@

OCH3
$61/21d6 6CH3 1

0 H

83 CHCO

HCO 4-Ph Ph 35%@ 20/a 1 85 CHCO

4- OCH2CH CH3 2 0.065 10% 1 87 CH C

0 H 4-NHCO 4-CH3 Ph 0.074 47%@ 0 5-d 4-NHCO 2-CH3 Ph 0.043 0.9
89 CH CO0 4,5-di-d 4-NHCO 2-C 359%@ 29%@ 90 CH C 0 5-d 3,4-di- OCH3
0.1 4%1 91 CHCO 4,5-di-d 3,4diN"OCH3 0.028 0% @ 92 CH C 0O H 4-SCH3
0.066 0% 93 CH C 0 H 4- NHCO 4- h 0.015 26%® 94 CH C 0 H 4- SOCH3
0.02 10%1 95 CH C 0 H 4-NHCO 4-S h 27% 1 0% 96 CH C 0 H 4- NHCO
2-Cl Ph 0.012 0.180 97 CHC O H 4-N ,4-di -OCH3 Ph 35%1 29%@ 98 CH C
O H4-CONH 2-CH3 Ph 0 027 0 20 99 CH C O™ 4-NHCO 2 6-di -QCH3 Ph Q08 Q. 041
35% 1 1@09%%0 0 H 4yNHOO p- CH3-4-F Ph DVOFIre6s 8| Reogtor BdingHics 0N
4- NHCO(2 ™ - I\POE Q. 08, 0{0R9, 0} 550 R, (Coin M) = A’I\I,lﬁ@ concentratlo\l;zm pM)
24 H H -CN 0.800 26%@10
25 H H -NH, 10 7%@10
26 H H -NHGC,H; 0.105 0.160 10
27 H H -NHCOPh(2-Ph) 0.008 0.100 0.270
28 H H -NHCOPh(2-CH3) 0.250 1%@10
29 0 -OCH, 0.013 8%@1
30 0 -NHCOPh(2-Ph) 0.035 0.033
31 0 -NHCOPh(2-CHs) 0.021 0.054
32 OH | H -NHCOPh(2-Ph) 0.061 0.028
Table III
7
R1T
>=o
U
5
Via Receptor Binding
Com
ylalr| R Ri» Moy | (CainiMor %l @
-ound . concentration in uM)
(ICspin M)
No. Vlia V2
33 [cH] c |o|H 4-CN >1 0.130 25
34 |cH|cH]|O0[|H H 0.65 25
35 |cH| N [o[|H H 1.4 >25
36 |[cH| Cc |0]5F 4-CN 0.44 28%@10
37 |cE| c |o|H 4-OCH, 0.096 0.11 37%@10
33.]cH| C |o|H 4-CF, 1.6 35%@10
39 [ca[ c |o|H 4-Cl 1.1 10
40 [ca[ c |o|H 4-1 0.57 27%@10
41 |cH]| c |o|H 4-CH, 0.32 0%@10
42 |cH| c |o|H 4-CH,NH, 0%@10 | 24%@10
43 |cH|[ c |o|H 3,4-di-F 0.68 42%@10
44 |cH[ c |o|H 4-F 42%@10
45 |ca| c |o|H 4-N(CH,), 0.1 10
46 |cH|[cH]|O0|H 3-Cl 3.5 33%@10
47 |cH|[cH]O0]|H 3,5-di-F 0.39 29%@10
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102 CH C 0 H 4-NHCO 2, 6-di

Ph 0.016 0.274 104 CH C 0 H 4- NHCO 4-

-G Ph 0.046 0.159 103 CH C 0 H 4-NHCO 2, 4-di -

i dine 0.051 36%d 72 WO 02/ 02531

PCT/ USO1/ gHABR2s:405 CH C 0 H 4-NHCO 2-CH3 3- dine 0.035 11,@%%)@10130
2-CH3-4-F 0. 0230.050 1 107 CH CH O H 2-F 0.06 21%@ 108’

- NHCO

CH

2-F Ph 0.024 0.57 1091 CHC O H 4-NHCO 2-F Ph 0.014 0. 30 110CHCOH
2- C1F 44sNHGEH 2- E P P57 0.|9%-4-c111 CH C 0 H 2- C+14- NHCO| 23%#il0 5-16%%100 80
0. 045 49112cHl € O oH B2- C1- 4-NKGO 2- CH3Ph 0. 062 (.08 113 CP3E¥ 0 H 30%@I104-
2- CH3 503-f Qi gn@H ().00UH 28%|(@Bdi-CFs 114 CH C 0 H!4- NHCO 44 &)98abh |P%®109
0. 095 5111/5CKCH @ () 0H B- OCH3-#BNHCO 2-F Ph 0.019[37% 0.1 [3$6 CHIG3H@I0
2- O0H334 - .2l LB-F PhBC¥19 0.091 117 CH|C Q H 2- C85%- NHOG3 @3]
30%1/0.58 0. 480 <119 Id4 C o |4-OCHDCGALNHCO 2-Ph Ph04bbs 0 1180085 11819 cH ¢ 0
5-F R-1-4C 3.00hHph 0 149CeCHY4 120 cH C 0 8:067 o1l 833 4co Pi0e ©
0. 02k ﬁ@%@ﬁr C1 [ 01pH o d HCHNBEEBh 4 Npco 2 Pl Ph 26% @\M@g@jfu 29%@19- 4
C 0 -84 Jﬁr@ﬁ(gzop Ph—1704-051 26960 4123 CH-C 045 43 45618 5 o
Ph 1j8986- 1C C%m’p Hog c 2—CH4-NHCO2 C,HS’S 6% 1—29%
0.1 a5 {cFld & 4 00y 46A@D ST e
4-N 2 _ ::Car\la\cn rOr\f14' ]nn/ 1 &~ N0 L1 5 g 4 55 -\ﬁn E_%i_ﬁ’%oﬁl
I .60L g ||C(r ko.ULHL.U/ (‘ bL U Tl LI kJJ..- =122\ 1:) % 1

EnanFt FEMer ok c:&gl Mgt Ton [0 apSorute Stereocngnrstry p erll %@g) E v

62 |ca| c |1]|H 4-F 5%@1 4%@1

63 |CH| C | 0]50CH, |4-CN 39%@1 | 10%@1

64 |CH|[CH|o0]|H 2-Ph 1%@1 12%@1

65 |cH| Cc |o]|H 4-CO,H 8%@1 11%@1

6 |CcH| Cc |o]|H 4-NHCO(2-Ph)Ph 0.025 0.83 0.19

67 |cH| c |o]|H 4-NHCOPh 0.02 0.39

68 |cH| Cc |o]|H 4-NH, 0.81 3%@1

69 |cH| c |o]|H 4-NHCO(2-CH;)Ph 0.14 0.01 0.07

70 |cH| C |0]|H 4-NHCO(4-NH,)Ph 0.01 21%@1

71 |[cH| Cc |0|H 4-NHCO(2-CH;0)Ph 0.03 0.20

72 | cH| C | 0]45di-Cl | 4-N(CHy), 0.04 16%@1

73 | cH| C |0 45-di-Cl | 4-O(CH,);CH, 0.09 10%@1

74 |cH| Cc |o]|H 2,4-di-(OCHs) 0.19 27%@1

75 |cH| Cc |o|H 3,4-di-(OCHS) 0.07 1%@1

76 |CH| C |0 |H 4-O(CH,)sCH; 1 0%@1

77 |CH| Cc |0 |H 4-OCF; 0.9 16%@1

78 |cH| C |0 |H 4-OH 0.51 3%@1

79 lca| c [0 |H 4-NHCH(CH,), 0.19 19%@1

80 |cH| Cc |0]5«cl 4-N(CHa,), 0.05 0.28

81 |cH| c |o]H 4-NHCO(3,4-diCH;)Ph 0.14 47%@1

8 |CcH| Cc |o]|H 4-CONHPh 0.02 41%@1

83 |ca| c |o]|H 4-NHCONHPH 0.17 25%@1

84 |cH| c |o|H 4-NHCO(4-Ph)Ph 35%@1 | 2%@1

85 |cH| Cc |o|H 4-NHCO(3-CH;)Ph 0.05 0.38

86 |cH| Cc |[0]H 4-OCH,CH(CHS>), 0.065 10%@1

87 |CcH| Cc |o]|H 4-NHCO(4-CH,)Ph 0.074 47%@1

88 |cH| Cc [o0][5ql 4-NHCO(2-CH,)Ph 0.043 0.9

89 | CH| C |0]4,5di-Cl | 4-NHCO(2-CH;)Ph 35%@1 | 2%@1

90 | CH| Cc {05l 3,4-di-(OCHS) 0.1 4%@1

91 [CH [ C |0 ]4,5-di-Cl | 3,4-di-(OCH,) 0.028 0%@1

92 |cH| C |o]|H 4-SCH; 0.066 0%@1

93 |cH| Cc |o]|H 4-NHCO(4-SCH5)Ph 0.015 26%@1

94 |cH| Cc [o]|H 4-SOCH, 0.02 10%@1

95 |cH| c |o|H 4-NHCO(4-SOCH;)Ph 27%@1 | 0%@1

96 [cH| Cc |0 |H 4-NHCO(2-C1)Ph 0.012 0.180

97 |cH| Cc |o]H 4-NHCO(3,4-di-OCH;)Ph 35%@1 | 2%@1

98 |cH| ¢ |o]|H 4-CONH(2-CH,)Ph 0.027 0.20

99 [cH]| Cc Jo|H 4-NHCO(2,6-di-OCH3)Ph 0.08 0.041 35%@1

100 ([cH| Cc |o|H 4-NHCO(2-CH;-4-F)Ph 0.05 0.008 0.067

100 |[CH| Cc |o0|H 4-NHCO(2 -F)Ph 0.06 0.010 0.550

102 [CH| ¢ |0 |H 4-NHCO(2,6-di-C1)Ph 0.046 0.159

103 [CH| C |0 |H 4-NHCO(2,4-di-Cl)Ph 0.016 0.274

104 [cH| C |0 |H 4-NHCO(4-pyridine) 0.051 36%@1
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R O 5 R12 Conpound Receptor

Binding (I1C50 in Mor 9% nh.

@ No. R R12

concentration in M Vlia V2 128 H 4-NHCO 2-F Ph 0.042 33% 0.1 129 H 4-NHCO

2-Ph Ph 3% R/02589% 0.1 130 H 4- NHCQ( 2- CH3) Ph 0. 047 15%

0.pk1/ds¥1/21d8¢ - NHCO

2- CH3-5-F Ph 0.10 3‘%@)_ 1 132 5-OCH3 4-NHCO 2-F Ph 0.10 1%D-1 Table V

+ A~y

ANA_LL

Conpop

7"
&

Off LIL,L tH;

AR Bi-rgtneg—{(1+£50- ot—%1h
s EeRr o TR TS ROl Rl G St Tuct urg o
concept t LS ) E] VI “jZ?éHa- - 02102531 RCETUSO12 U b'TQSbJJ 499
0. 015 Dedk T ¢F 1D TN O farpr O 0 134 NC377 I‘?@_T—Tqv : P’%ﬁi \QT%@IFQ NHZ
108! [CH| Cc |o|H 4-NHCO(2-F)Ph 0.024 0.57
109! ([CH| C |0 |H 4-NHCO(2-F)Ph 0.014 0.30
110 jCH| C |0 |H 2-Cl-4-NHCO(2-F)Ph 2.57 0.90 1
111 CH| C |0 ]H 2-Cl-4-NHCO(2-CH;-5-F)Ph 0.80 0.045
112 |CH| C [0 H 2-Cl-4-NHCO(2-CH;)Ph 0.062 0.08
113 |CH| C [0|H 2-Cl-4-NHCO(2-CH,)-3-furane 0.041 28%@0.1
114 |CH| C |0 | H 4-NHCO(4-CH;-Ph)Ph 0.090 0.095
115 |CH| C [0 | H 2-OCH;-4-NHCO(2-F)Ph 0.019 37%@0.1
116 [CH| C [0 H 2-OCH;-4-NHCO(2-CH;-5-F)Ph 0.019 0.091
117 |[CH| C |0 | H 2-Cl-4-NHCO(4-CH;Ph)Ph 30%@0.1 | 0.100
118 |CH| C [0l H 2-Cl-4-NHCO(2-Ph)Ph 40%@0.1 | 0.085
119 |CH | C |0 |5-F 2-Cl-4-NHCO(2-Ph)Ph 0.10 0.074
120 |CH | C | 0| 5-F 2-Cl-4-NHCO(2-CH;-5-F)Ph 0.021 46%@0.1
121 CH | C | 0] 5-OCH; | 4-NHCO(2-Ph)Ph 26%@0.1 | 16%@0.1
122 |CH [ C | 0] 5-Ci 4-NHCO(2-Ph)Ph 17%@0.1 | 26%@0.1
123 {1 CH [ C | 0 |4,5-di-Cl | 4-NHCO(2-Ph)Ph 18%@0.1 | 23%@0.1
124 |CH | C | 0]4-Cl 2-Cl-4-NHCO(2-CH;-5-F)Ph 26%@0.1 | 29%@0.1
125 [CH | C | 0] 4-Cl 4-NHCO(2-CH;-5-F)Ph 0.032 46%@0.1
126 [CH | C ] 0]4C 4-NHCO(2-CH3)Ph 0.062 20%@0.1
127 |CH| C [0} H 2-C1-4-NCH;CO(2-CH;-5-F)Ph 0.065 0.1
! Enantiomer (determination of absolute stereochemistry pending)
Table IV
N
RIC N
»
5 Ri2
R R 51t WM or %Inh.
No. 1 12 concentration in uM)
Via V2
128 H 4-NHCO(2-F)Ph 0.042 33%@0.1
129 H 4-NHCO(2-Ph)Ph 30%@0.1 9%@0.1
130 H 4-NHCO(2-CH;)Ph 0.047 15%@0.1
131 H 4-NHCO(2-CH;3-5-F)Ph 0.10 3%@0.1
132 5-OCH; 4-NHCO(2-F)Ph 0.10 1%@0.1
Table V
Compound N Receptor Binding (ICspin pM or %Inh. @
Structure MH concentration in pM)
No.
Vla V2
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OC NO\ F HCO 144 503 0.008 9%@®.1 O |
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| 0 150 348 1 ~ NO\ 10 CFt 151 478 0.042 20%a NI, eNONCH3 Ny N-
CH3 77 WO 02/02531 PCT/USO1/21080 152 411 0.084 13%a N O N 1 153 378

0. 55 0%@woO A2/@s30 0 154 413 0.025 36%al a., 0 OH 155 i HEOUSIAMREL O N
D N

146 768 48%@0.1 39%@0.1
147 543
148 365
149 376 0.56 54%@1
150 348
20”
\
CH,
151 478 0.042 20%@1
N
(o] Sj(c"ls
Q
\Y
CH3

77



J 156 402 0.11 13%@ i N O\ / F NN J 78 WO 02/ 02531 PCT/USO1/21080 O
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N OHO 1\ 79 WO 02/ 02531 PCT/USO01/ 21080 HC o'o 162 509 0.069 42%D. 25
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fromthe linear portion of the dose-response relationship 10 for each
animal . Wiile the foregoing specification teaches the principles of the
present iweernoisen, wth exanples provided for the purpospCDUSIIAI08 r at i on,
it will be understood that 15 the practice of the invention enconpasses all
of the usual variations, adaptations and/or nodifications as conme wthin
the scope of the follow ng clains an@abhei ¥Iequi val ents. 94 WD 02/ 02531
PCT/ US01/ 21080 WHAT IS CLAIMED IS: 1. A conpound of Forrmula (1), 5 R5
0(CH2)n R X-,R4 - g/ RRR2 | wherein 10 R' is one to three nenbers
i ndependent | y se[ected Trcm nydr ogen, hal ogen, pm no,| substrtufed am|no,
hydroxy, al kyl okyCoeHy ||, substituted phenyl, &l rﬁ‘eﬁeptoéP{fP’P%fI?Wm
al kyl - sul f oxi de, | ar yi\y sul fOXI de, al¥Yi™%ul fone, afdarlyl - liYlcor Jofply
-R2-R3- is -N-CHp- CHA-N-, wherein O=C-RT OG- RT o°°P?entfa§‘°“s%P t dd
from al kyl, substituted allkyl, phenyl, substituied phenylv,la het|er Qar ylf,
substituted heteroaryl, and -Bp-G Eg-Wwherein

224 _ 459 41%@ 0.1 0%

OOk

5 Example 50

V2 Vasopressin Receptor Functional Activity

The V2 receptor is also a G-protein coupled receptor

which when activated induces an increase in cAMP turnover.

10 Antagonism against the V2 receptor i1is determined by
measuring cAMP accumulation in transfected HEK-293 cells
expressing the human V2 receptor (V2-HEK cells). Compounds

are tested for their ability to block the stimulatory
effects of wvasopressin on c¢cAMP accumulation. The cell

15 content of cAMP is measured by radioimmunocassay using NEN

flashplates.

Example 51

20 Reversal of Vasopressin-Induced Hypertension in Rats.

The anti-hypertensive activity of a compound may be
assessed using an anesthetized model of vasopressin-
induced hypertension. Male Long Evansg, normotensive rats

25 of between 350 and 450 g in body weight may be
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(a) Bis selected from(CH2) m NH and 0; (b) Gis selected fromaryl,
substituted aryl, 25 heteroaryl, and substituted heteroaryl; (c) Eis O,
S, NH (®2p24023(R') COor (CH2) i CONR' wherein R' is sepetwsad/f1ngem
hydrogen, al kyl, and substituted alkyl; (d) Wis one to three nenbers

i ndependently sel ected. 30 from hydrogen, alkyl, substjtuted_ alkyl, am no,
subst i t ut ePREFHEL %Y | Wil grripyPLa R KA1 o83 P259) P US01/ 21080

sul f oxi deph&%naﬂﬁé& zt%%g%ﬂé&é ethdryocdifl &l qa{qtm 2l SUDBL &1 oh €9

het er oaryl ; pisin dently O or 1; (1) I's I ndependently O or 1;
5 (g) mis ihdepbrgént| y Argnine Bsapcesdin (AVR) icmepeadenfiiyed, all, 2,
or 3; R4 is,one ar two nmenbers independent.| el.ected from the group
consi sti ng %c? l?ﬂj(j?%}d%%“’ atkylt°s g‘?‘f? ut e%ta&)f%llﬁ e AT

substi t yt ed(@henyd ;mithy | Snoed £ eth frieun herogem 180 doyd , psebstié Ut ed

al kyl, al dehyde, carboxyl, al koxycarbonyl, substituted al koxycarbonyl, -
(CH2)  kNZ1ZComnRundsONg] Zmygies & nead i ke AAMHNI §iERE I7 o 129CeRRNTT and
Z2 are ind . sel f r Qe , si{ al kyl ,
het er ocycl sﬁ@gj%s%ﬁt%dﬁ ﬁ%%%rlﬁo%%wrﬁ,&am n%%éar %n@?&an#%%ﬁ%%i tuted
am nocar boriylgodrpidsdiranch? Zo¢ agetdeded or ey 00pyl Ye, deselrstintedt ed
het erocyclyl, heteroaryl, or supstituted 20 heteroaryl; a represents a

single or dotMl -Honkli1d0i -+ Patot vHeh FAST STERATRS BF oM HESAIRYI t hi o,
arylthiQ, atdylsach animal.

While the foregoing specification teaches the
principles of the present invention, with examples provided
for the purpose of illustration, it will be understood that

15 the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within

the scope of the following claims and their equivalents.
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sul fone, or aryl-sulfone, a is a double bond; 25 Ais selected fromaryl,
napht hyl and heteroaryl; X is selected fromCH CH2, CHOH and C=O and 30
nis 1, 3yoeroz331or an optical isomer, enantioner, diastePeDwssl/21pRCcenmat e
thereof, or a pharmaceutically acceptable salt thereof. 96 WD 02/02531
PCT/ US01/ 21080 2. The conpound of Claim1 wherein A is phenyl or

substi t ut ed¥BREnLE CBATMER Epnpound of Claim2 wherein -R2-R3- is 5 -N
CH2 O=C-RT . 4. The conpound of Claim2 wherein a is a double bond. 10 5.
The conpound of Claim4 wherein R is -Bp-GE. -Wor phenyl independently
substituted with one or nore groups selected fromal kyl, substituted

al kyl, al koxy, nateempoaftiner FopRti®nat) Y substituted with a group
selected 15 from al kyF, substituted al kyl, al dehyde, al kyl carbonyl, / N

S N car bboxyl, al kyl carboxyl, al koxycarbonyl, and -Nz1Z2, optionally
substituted wth al kyl or substituted ---f alkyl, ~--N optionally
substituted with alkyl or substituted alkyl, -Q(CO O al kyl, hydroxy, halo,
20 al kyl oxycarbonyl, -0-heterocycly|, opt i)dnﬁb)nsubsti tuted with
optionally substituted al kyl or al kW car, I ~Rind - Nz1Z2, wherein Z' and

Z2 are as clained in Cdaima1l. ASE
VA 2,R3
=/ "R

I

wherein
10
R! is one to three members independently selected from
hydrogen, halogen, amino, substituted amino, hydroxy,
alkyloxy, phenyl, substituted phenyl, alkylthio, arylthio,
alkyl-sulfoxide, aryl-sulfoxide, alkyl-sulfone, and aryl-

15 sulfone;

-R%2-R*- ig -N-CH,- or -CH,-N-, wherein
0=C-R' 0=C-R'
20 R is selected from alkyl, substituted alkyl, phenyl,

substituted phenyl, heteroaryl, substituted
heterocaryl, and -Bp-G-Eq-W wherein
(a) B is selected from (CH;)n, NH and O;
(b) G is selected from aryl, substituted aryl,
25 heterocaryl, and substituted heterocaryl;
(¢) E is 0, S, NH, (CHz)iN(R"')CO or (CH,);CONR' wherein
R" is selected from hydrogen, alkyl, and
substituted alkyl;
(d) W is one to three members independently selected
30 from hydrogen, alkyl, substituted alkyl, amino,
substituted amino, alkylthiophenyl, alkyl-
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6. The conpound of Claim5 wherein 25 (a) pis O and qis 1; (b) Gis
phenyl or substituted phenyl; (c) Eis NHCGO and (d) Wis phenyl or

substi tutvedoptesayl . 30 7. The conpound of C aim 6 wherei NPREUSEL/21G0NZI Z2
wherein Z1 and Z2 are as clained in d ai m 1. 97 WO 02/ 02531 PCT/ US01/ 21080
8. .The conpound o 2 wherein 2 _wherein 1 2 are as
cl ai med |nrrpCI ai n?‘ilggxégéﬁ’]ﬂﬁnﬁ%np%ﬁﬁ o?u@%ﬂ'w e@m%ﬁéf S{eérg@FX ted from
CH2, CHOH, and &0 sd¥stTPere@npousdoffyflaim 9 wherein -R2-R3- is -NCH2
10 =GR~ . 11. The conpound of C aim 10 V\hereln RLisH 15R4Ais H RS

is H R is substetupedls phedgpendenpy @ E2rWwherein (a) Wis phenyl or

substituted phen b %!5]%) ) pis 0. 12. The conpound of
Claim 2 wherein #l scsli%Eléae : %gfgonpoun(fi’ of Claim12 whereinnis 1
and a is a 25 dowble b@nﬁndéﬁena'daﬂtlzpnppumd of ©aandl which is (S)-4-(2-

f I uor ophenyl benzgyl - 4- am pohenz
di met hyl am noet h%)an’r notatB ?@?5‘%{ ‘gtﬁéa [ 6, 4]2sp?1fo f5, 6]

R* is one or two members independently selected from
the group consisting of hydrogen, alkyl, substituted
10 alkyl, phenyl, and substituted phenyl;

R®° is selected from hydrogen, alkyl, substituted
alkyl, aldehyde, carboxyl, alkoxycarbonyl, substituted
alkoxycarbonyl, - (CH,)NZ'Z? and -CONZ'Z? wherein k is an

15 integer from 1-4, and Z' and Z* are independently selected
from hydrogen, alkyl, substituted alkyl, heterocyclyl,
substituted heterocyclyl, aminocarbonyl, and substituted
aminocarbonyl, or N, Z' and Z* together form heterocyclyl,
substituted heterocyclyl, heterocaryl, or substituted

20 heterocaryl;

a represents a single or double bond provided that
when R is iodine, bromine, alkylthio, arylthio, alkyl-

sulfone, or aryl-sulfone, a is a double bond;

25
A is selected from aryl, naphthyl and heterocaryl;
X is selected from CH, CH,, CHOH, and C=0; and

30 n is 1, 2, or 3;

or an optical isomer, enantiomer, diastereomer, racemate

thereof, or a pharmaceutically acceptable salt thereof.
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30 benzoundec-2'-ene. 15. The conpound of Caim1l which is (R)-4-(2-

fl uor ophenyl benzoyl - 4- am nobenzoyl )-3"-(2-(N, N 98 WD 02/ 02531

PCT/ US01M2008@253di net hyl am noet hyl am nocar bonyl ) ) - 4- aza- [ BCHS&@1089- [ 5, 6] -
benzoundec-2' -ene. 16. The conpound of Caim1 whichis (S)-4-(2- 5

phenyl benzoyl - 4- am nobenzoyl )-3'-(2- (N, N- i i

di et hyl anihoet hanmseeetbdif )§laim-Tergin i rbs (Bhepyl or
benzoundec-2',- npound of Caiml whichis (R-4-(2- 10
phenyl benzo%ﬁ%%rﬁ%%%e%@%ﬁ?‘- 3 -(2-(N, N

di met hyl am noet hyl am nocar bonyl ))-4-aza-[6, 4] -spiro-[5, 6] -

benzoundec-2' -ene. 18. The conpound, of Claim 1 which,is,4-[3-nmethoxy-4-(3-
15 hydr oxynet hylﬁgﬁr%?mgcil-l )or%e#{;%k}? 4 wherein 15 ’?{ INMEN

di met hylsam no) et hyl car boxami do] -d-@&za-[ 6, 4] -spiro-[5, 6] - benzoundec-2'-ene.
19. A pharmaceutical conpositi on| conprising a conpound 20 according to
Caim1l and a pharmaceutical l yygegeptable carrier. 20. A nethod of
treating a subject suffering froma condition associated with vasopressin
receptor activity, 25 which conprises admnistering to the subject a

th tically effecti t of, t d of F | def i ned
0 Garm 1 21 R B AiniBrtg Mheaelibfect Phe OHSSCHa 30

conditi@n associated with vasopressin receptor activity, which conprises

adm nistering to the subject a prophylactically effective dose of a
conpound of5 For he gompound of Claim 4 wherein R is -Bp-G-Eq-W or

phenyl independently substituted with one or more groups

selected from alkyl, substituted alkyl, alkoxy, nitro,

\sg\N; \7
amino, =/ optionally substituted with a group selected
15 from alkyl, substituted alkyl, aldehyde, alkylcarbonyl,

S’ N\
carboxyl, alkylcarboxyl, alkoxycarbonyl, and -NZ'Z?, ;ht;)
optionally substituted with alkyl or substituted

~ X
alkyl, \=qu optionally substituted with alkyl or
substituted alkyl, -0(CO)0O-alkyl, hydroxy, halo,
20 alkyloxycarbonyl, -O-heterocyclyl optionally substituted
with optionally substituted alkyl or alkylcarbonyl, and -

Nz'z2?, wherein Z' and 72 are as claimed in Claim 1.

6. The compound of Claim 5 wherein
25 (2) p is 0 and g is 1;
(b) G
(¢) E is NHCO; and
(d) w

is phenyl or substituted phenyl;

is phenyl or substituted phenyl.

30 7. The compound of Claim 6 wherein R® is -CONZ'Z* wherein

7! and 72 are as claimed in Claim 1.
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as defined in CGaiml1. 99 WO 02/ 02531 PCT/US01/ 21080 22. The method of
Claim19 or 20 wherein said condition 1is selected frominner ear

di sor der 3O hym=st ensi on, congestive heart failure, cardi aeCT/uSuif1bsH ency,
coronary vasospasm cardiac ischema, liver cirrhosis, renal 5 vasospasm
renal failure, cerebral edema and ischem a, stroke, thronbosis, water
refention,-aggression, obsessive- conpul sive disorders, dysnenorrhea,

nephrotic syndrofg, AfithotfNdele1dehy QUSHLBLINT £S. 140 dkmibheietood Of
Claim 21 wherein sai ondition 1s congestive heart failure or cardiac

i nsuf fici emgly and4 z* Are ecesdafioedmiki Afadamphar maceuti cal conposi tion
conprising m xing any of the conpounds according to Claim 15 1 and a
pharmaceutically acceptable carrier. 100 WO 02/ 02531 PCT/ US01/21080 25. An

internegi ate of #hd Udurselgciad ity oMvRérdiRIX CR4seléctedHrdil €, ,~NH
-,NH R \RL RR5 %F R ~(CHA (CH2n 4 (CHA 4 R4/ HOROR ,NH ~-NH R
CHOH, and C=0.

10. The compound of Claim 9 wherein -R*-R’- is

-N-CH; -
10 | '
O=C-R .

11. The compound of Claim 10 wherein

R* is H;

15 R* is H;
R®> is H;
R' is substituted phenyl or -B,-G-Eq-W wherein
(a) W is phenyl or substituted phenyl;
(b) E i1s NHCO; and

20 (¢) p is 0.

12. The compound of Claim 2 wherein n is 1 or 2.

13. The compound of Claim 12 wherein n is 1 and a is a

25 double bond.

14. The compound of Claim 1 which is (S)-4-(2-
fluorophenylbenzoyl-4-aminobenzoyl) -3’ - (2-(N,N-
dimethylaminoethylaminocarbonyl)) -4-aza-[6,4] -spiro-[5,6]-

30 benzoundec-2’ -ene.

15. The compound of Claim 1 which is (R)-4-(2-
fluorophenylbenzoyl-4-aminobenzoyl) -3’ - (2~ (N,N-
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RLRL RS RS RS (CH2i (CH2)fl HORA ORA RA JHNHNH A-Aand AR1RL R
wherein R, R4, R5, A, and n are as clainmed in Caiml. 5 101
WO 02/02531 PCT/US01/21080

y dimethylaminoethylaminocarbonyl) ) -4-aza-[6,4]-spiro-[5,6]-

benzoundec-2’ -ene.

16. The compound of Claim 1 which is (S)-4-(2-
5 phenylbenzoyl-4-aminobenzoyl) -3’ -(2-(N,N-
dimethylaminoethylaminocarbonyl) ) -4-aza-[6,4]-spiro-[5,6]-

benzoundec-2’ -ene.

17. The compound of Claim 1 which is (R)-4-(2-
10 phenylbenzoyl-4-aminobenzoyl)-3’-(2-(N,N-
dimethylaminoethylaminocarbonyl) ) ~4-aza-[6,4] -spiro-[5,6]-

benzoundec-2’ -ene.

18. The compound of Claim 1 which is 4-[3-methoxy-4-(3-
15 hydroxymethylpyrrol-1l-yl)benzoyl]-3’-[2-(N,N-
dimethylamino) ethylcarboxamido] -4-aza-[6,4] -spiro-[5,6] -

benzoundec-2’ -ene.

19. A pharmaceutical composition comprising a compound
20 according to Claim 1 and a pharmaceutically acceptable

carrier.

20. A method of treating a subject suffering from a

condition associated with vasopressin receptor activity,
25 which comprises administering to the subject a

therapeutically effective amount of the compound of

Formula I as defined in Claim 1.

21. A method of inhibiting in a subject the onset of a

30 condition associated with vasopressin receptor activity,
which comprises administering to the subject a
prophylactically effective dose of a compound of Formula I

as defined in Claim 1.
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22. The method of Claim 19 or 20 wherein said condition
is selected from inner ear disorders, hypertension,
congestive heart failure, cardiac insufficiency, coronary
vasospasm, cardiac ischemia, liver cirrhosis, renal
vasospasm, renal failure, cerebral edema and ischemia,
stroke, thrombosis, water retention, aggression, obsessive-
compulsive disorders, dysmenorrhea, nephrotic syndrome, and

central nervous injuries.

23. The method of Claim 21 wherein said condition is

congestive heart failure or cardiac insufficiency.
24. A process for making a pharmaceutical composition

comprising mixing any of the compounds according to Claim

1 and a pharmaceutically acceptable carrier.
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25. An intermediate of a formula selected from
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wherein RY, R*, R®, A, and n are as claimed in Claim 1.
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