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THI O- OXI NDOLe DERI VATI VES Fi el d of the Invention PCT/US00 g JAN 2p0
This invention relates to conpounds which are agoni sts of th Y er one
receptor, their preparation and utility. Background of the Invent| on

I ntracel I ular receptors (IR) forma class of structurally related gene
regul ators 10 known as "ligand dependent—transcription factors" (R M
Evans, Science, 240) 889, 1988). The steroid receptor famly is a subset of
the IR fanmily, including progaHIetORENDOLEW IRV L DvESESt F 0gen recept or
(ER)) androgen receptor (AR), glucocorticoid receptor (GR), and

m neral ocorticoid receptor (MR). The natural hornone, or ligand, for the PR
is the steroid progesterone, but I S synthetic conpounds, such as

medr oxypr ogest gf | ﬁpe; acet atE or |evonorgestrel, have been nmade which al so

serve as ligan nd is present in the fluid surroundl ng a cell,

it passes through tTlhas mafﬁroamaatvstacmﬁcﬁmé{ﬁvﬁibﬁ fn'é%h&ﬁsts@frlﬁeﬁ}b 9 the IR
to create a rep%gttgrr §<raendr conpl ex. Th| s conpl ex binds to s eC| |c gene
pronoters presen Paiepon %YOnce bound to the DNA the conpl ex

nodul ates 20 the production of mRNA and protein encoded by that gene. A
conpound t hat Q ds to Q IR and mmcs the action of the natural hornone
is ternmed an agvgﬁgm-k%ﬁ—ﬁ—@#npound which inhibits the effect of the
hormone is an ant agemicellulafiecepgReIR) Bk maﬁas&r&' ik L [1Goknown to
play an |rrp(9rt nt roL&a&H t he 25 health of worsren a@/{aaagbﬁése@reglgtoﬁsed in

birth control tormirfa depepdent H%HSF’}P“PHfathPéS"p{ReMeﬁE@Soffcmw,Eﬂl &8%ni st ,

al ternatively 1988y Thaytetotd MS@%rlfaﬁn B bUbSétioP the iR

agoni sts are usged o ?Pllir eat gqrn?q nms of oner?opg%gizy ?lgb@nﬁg’g%%ggmﬂe
associated with & p Fséﬁpﬁ?’] ’i‘/'%ep angpgen eecepter (AR)vgiiaohorgenid | ead t o an
i ncreased ri skeofptar(@R),ard m&ftt‘@dcamc@ar@g%(bm yation of a PR agoni st

reduces/ abl at es thaIth risk g PCT/ US00/ 11630 0 2 JAN 2004
The conpounds of this nf“?ﬂ%h‘f’?“(?ﬂ" Hé@@" é@fﬁhéﬁgmthﬁéteMPrassmmmpdnxttl ve

| bi t o S15F sythgtopoels okl eck iy b Bes R o RToAAN s, ThESE
Sa

conpounds may .| be use f(ﬁ}é contrac t| on and post nenopau oT HHN
repl acenent theram§ B gsoﬁ“f"eﬁ @é&@“ﬂ)éb%ﬂ‘i&P@enmﬂhﬂﬂmm 5, 688 810

% PearR ggts g?:)lr?s;;;%rtﬂm: Eﬂ: Klpti]irzkeda (ﬂ{rbll(’cga &%émégglérge w%aﬁve g@@?{gﬁgyﬂﬂ\/gg tAP‘I]? 0285
igand. B 15 . gSreaisa r5gep §*H‘f1 Bapler Jisomples binds 8 speeifie peneNo.
5,696, 127) as peoniifers pgpadnt in the cell’s DNA. Once bound to the DNA the complex modulates

20 the production of mRNA and protein encoded by that gene.

A compound that binds to an IR and mimics the action of the natural hormone
1s termed an agonist, whilst a compound which inhibits the effect of the hormone is
an antagonist.

PR agonists (natural and synthetic) are known to play an important role in the

25 health of women. PR agonists are used in birth control formulations, typically in the
presence of an ER agonist, altemnatively they may be used in conjunction with a PR
antagonist. ER agonists are used to treat the symptoms of menopause, but have been
associated with a proliferative effect on the uterus which can lead to an increased risk

of uterine cancers. Co-administration of a PR agonist reduces/ablates that risk.
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| actones D, E and F as PR antagoni sts (\Il'R I\/e;tl Chlersnt 0

i t al, described the ether G as a ant agon
%gll) io 1998) . WO 00/ 66555 PC1'1LJS00/11630 0 2 JAN 2004 -4 G Coggs
et él di sclosed the amide Has a ligand for the PR (,T. Med. Chem
4880, 11995) F Br HPenman, et. al., described the vitamn D analog 1 as ao
PR ligand (Tet. Letters, 10 35, 2295, 1994). WO 00/ 66555 PCT/ US00/ 1163

The compounds of this invention have been shown to act as competitive

inhibitors of progesterone binding to the PR and act as agonists These compounds

WD 00/ 666/F0REBUSCD | | 630 0 2 JAN 200 -3 C Zhi, et al Tg%@f@g%_ DFE

may be used for contraception and post menopausal hormone replacement therapy.

Jones, et al, described in U.S. Patent No. 5,688,810 the PR antagonist
5 dihydroquinoline A.
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Jones, et al, described the enol ether B (U.S. Patent No. 5,693,646) as a PR
10  ligand.
B
15

Jones, et al, described compound C (U.S. Patent No. 5,696,127) as a PR
ligand.



0 2 JANwWADOuw66sss CH3 1995). s Hamann) et al, described thecPRsgii@speni st J
(Ann. N. Y. Acad. Sci., 761, 383, J Chen, et al, described the PR

ant agoni st K (Chen, et al, PO-37, 16'"" Int. Cong. Het . Chemf{ 2 NAAN 200&,
1997}. I n,,~ ~ SCl ~S 10 WO 00/ 665S5" PCTI USO0/1 1630 0 2 JAN 2004 -6
Kurihari, et. al., described the PRIligand L (J. Antibiotics, 50, 360,
1997). L 5 Kuhla, et al, taught the oxindole Mas a cardiotonic (WO

86/ 03749). H2ZN H M 10 Weber, described the oxindole N for cardiovascul ar

i ndi cations (WD 91/06545). HN H CO ~ ~ H3C CH3:fN ~O N H N 15 Fi scher, et
al, claima preparation for making conpounds whiich inglude the generic
structure O (U. S. Patent No. 5,453,516).
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Zhi, et al, described lactones D, E and F as PR antagonists (J. Med.

5 Chem, 41, 291, 1998).

CHj3

CHj

CH 4
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Zhi, et al, described the ether G as a PR antagonist (J. Med. Chem.,, 41, 291,
10 1998).



WO 00/ 6dadsdassT/ USO0/1 1630 0 2 JAN 200 O R = various Scaaisoosiszgl .
described the PDE |1l inhibitor P (J. Med. Chem, 37, 248, 1994). P
Andreani, et al, described the cytotoxc agent Q (Acta. Phar n0 2\t 20042
407, 1990). 10 H Q Binder, et al, described structure R which is an
intermedi ate for preparing COX Il 15 inhibitors (WO 97/13767). WO
00166555 g Ar- ~ ~ONHRPcr/~s~y i ~A~ 20p Wal sh (A.H Robins) descri bed
the oxindole S as an internediate (U S. Patent No. 4,440,785, U S. Patent
No. 4,670,566). S RL =F, d, Br, \ NH2 R2 = al kyl, al koxy, F, O,

NH2, CF, 10 Bohm et al, clai mth dole T as cardiovascul ar agents (WO
91/06545). H T 15 Bohm et al, ing the generic structure U (WO

91 /04974) .

CH3

CH3

Ir—z

G

Combs, et al., disclosed the amide H as a ligand for the PR (J. Med. Chem.,
38, 4880, 1995).

\/N Br

H

Perlman, et. al., described the vitamin D analog 1 as a PR ligand (7et. Letters,
10 35,2295, 1994),



WO 00/ 66869086555 USO0/ 1 | 630 0 2 JAN 2001 -9 R5\~ C, N /pdsssobiipssN O N H U
JP 63112584 A contains the generic structure V. SY/ NRX\ NNR3 CH" O

V Boar, et al, described the dioxolane Was an internediate fb? JNe8t ati on
of acetyl cholinesterase inhibitors (WD 93/12085 Al). 10 O W WO 00/ 66555

PCTI USO0/ 11630 0 2 JAN 2004 --~o Kende, ety _al, described nethodol ogy for

. preparing 3,3-substituted oxindoles, e.g. X, that was utilized in the

present invention (Synth. Comun., 12, 1, 1982). H 5 Description of the
I nvention R5 10 wherein:

CHj
Hs
CHa
HO\\‘\\\
I
Hamann, ef al, described the PR antagonist J (Ann. N.Y. Acad. Sci., 761, 383,
1995).
OCH3
Br O HoC ‘ CH,

5 OAc HsC  CHj

J

Chen, et al, described the PR antagonist K (Chen, et al, POI-3 7, 16™ Int.
Cong. Het. Chem., Montana, 1997).

. ””N Cl



X This provi des conpounds of the fornulae 1 or_2: R~ R
5 QL Qz'v{)br/@d?ée §1§HRS R4 2 Rs R and R- are chosen |ndepend%ﬂT’P§°°f"r‘6W1the
group of H, alkyl, substituted alltyl; OH O{al kyl); Qsubstiftaut/ad 2004kyl ) ;
OQAc; aryl; opti onal |y substituted aryl ; 15 heteroaryl; optionally
substituted heteroaryl; alkylaryl; alkylheteroaryl; 1-propynyl; or
3-propynyl: or R and R, are joined to f6rma ring conprising one of the
foll owi ng: -CH2(CHz)~CHZ-; -CHzCHzCMeZCHZCHZ-; - CHz) mCH2-; Q( CHz) pO-;
CHzCI—IzG:I—IzCHzKunhgﬁ ang,gg@m;e § 2 integer from1l
to 4; nis an |nteger from 1 FB&SPﬂéX%%%%g%g)?édiﬁgﬂnteger from1l to
4, PCT/ US00/ 11630 0 2 JAN 2004 or R and RZ together conprise a double band
to one of the follow ng: Cwve CC(cycloal kyl), Q C(cyl oether). R3is
selected fromH, OH NHz, C ©3G C6 al kyI) substfiuted C, to Cb al kyl, C, 5
to C6 al kenyl, al kynyl or subst CC% c R' is select ed from
H C to C alkyl, substituteg ) aI koxy) substituted
C, to C3 alkoxy) C, to C-Oam i d C, to C3 am noal kyl ;
R4 is selected fromH, hal oge gl kyl, substituted C, to
C6 10 alkyl, C, to C6 al koxy, d@q)xy) C, to C6 :
am noal kyl, or substituted C, to C6 am noal kyI RS is selected fromthe
groups a), b) or c): a) RS is a trisubstlituted benzene ring containing the
substituents X, Y and Z as shown below Y, x \ ~z is Xis selected from
hal ogen, OH) C, to C, alkyl, substituted C, to C3 alkyl, C to C

al koxy, substRu E,@tﬂalﬂaughlt}@oxaidbtem,asficardnetoﬁic(wim 52039%9)) subst it ut ed C to
C~ thioalkyl) S(Oalkyl, S(O zalkyl, C, to C, am noal kyl) substituted C, to
C, aminoal kyl, NQz) C, to C, perfl uoroal kyl, 5 or 6 nenbered heterocyclic
ring 20.containing 1 to 3 het atons, CONHZ, CSNHZ, CONHal kyl, CSNHal kyl ,

CON(al kyl)Zz, CSN(al kyl) Z, a, ﬁu' NR~CORB; Ra is selected fromH, C,
to Cz alkyl, substituteg o C & gbstltuted aryl) C, to C
al koxy, substituted C, to C, oeflyl . or substituted C,

to C- aminoalkyl; 25 R~is H @ of s stltutedC to C,
al kyl; Y and Z are independently sel eced fro halogen, CN, NOz, C, to
C3 al koxy, C, to C alkyl, or C to C3lthioalKQyl;

10

H,CO

15

Fischer, et al, claim a preparation for making compounds which include the generic
structure O (U.S. Patent No. 5,453,516).



WO 00/ 608b®/66855/ USO0/ 11630 0 2 JAN 2pp~ -12 or b) RS is getidsy §3OSI X
menber ed heterocyclic ring with 1, 2) or 3 heteroatons selecte romQ S,
SO, SOZ or NR6 and containing one or two independent substitu@r sAlﬂrZOOhthe
group of H, halogen, CN, NOz and C, to C, alkyl, 5 C to C, alkoxy, C to
C, amnoal kyl, COR, or NRECOR, Ris H G to C alkyl, substituted C, to C
al kyl, aryl, substituted aryl, C, to C, al koxy, substituted C, to C

al koxy, C, to C, ami noal kyl, or substituted C, to C, amnoalkyl; RE is H,
C, to C, alkyl, or substituted C, to C, al kyI' 10 R6is H or C to C
alkyl; or ¢) R is an indol-4-yl, indol-7- M or benzo- 2-t hi ophene noiety,
the noi ety being optionally s%stltutd by F?o H to 3 substituents

sel ected from hal ogen, | ower d ower al koxy, or CF,; Q is S,
NR' CRBRg; 15 R, is selected from uding CN, C, to C6 al kyl,
substituted C, to C6 alkyl, C to ==bstituted C, to Cg
cycl oal kyl, aryl, substituted aryl , substituted heterocyclic,
acyl , substi t ut ed acyl, aroyl, substh yl, S02CF,, OR' or NR'R Z; R8
and R9 are i ndependent substltuents sel ected fromthe group of H C, to C6
20 al kyl, substituted C, to C6 alkyl, Coto Cg cycloal kyl, substituted C,
to Cg cycl oal lRy.L &{ll substituted aryl) heterocyclic, substituted

het erocyclic, or CO-R,a, Rois C to C al kyI or CRaRg conpri ses
a si x nmenbér e§mghm§ahslesshbmnhdJRDE HEinbibitorQ T BreRaliRW. @7% g9 O V 25 Z is
sel ected fromthe noieties: Q 00/ 66555 -13 PCT/ US00/ 11630 2 JAN 2004
11 pl11 12 Rll._N-p-Rlz~,',qX -.NJ~'"-R13 -NNNRoOr R, R~ and R' are
i ndependently sel ected from o C6 al kyl,, ~substituted C, to C6 al kyl,
aryl) substituted aryl, hete[oaryl { @Hgr oaryl ) acyl,
substituted acyl, aroyl or subs . € ulfonyl; 5 or a

phar maceutical ly acceptable salt ther 2 of . gd list of substituents
represented by R, R~ and R' in groups o pounds descri bed herein
are H C, toCGaIkyI, substituted C, 1 aﬂ, -C(0)

o

Andreani, et al, described the cytotoxic agent Q (4cta. Pharn. Nord., 2,407, 1990).
10

HO

Q

Binder, et al, described structure R which is an intermediate for preparing COX 11
15 inhibitors (WO 97/13767).



10 (C, yl), -S(Oz-(C, to C6 alkyl), phenyl or benzyl. It wll be
under stgﬁ%@%ﬁg%é(t his invention includes all tautoneric f W@g‘mﬂ‘ﬂﬂ@ 2004
conpounds, chenical fornulae and substituents described herein. Two
preferred sets of conpounds of this invention is depicted by structures 2
and 3, respectively: 15 Rs 1 2 3 1 each wherein Rs is a disubstituted
benzene ring containing the substituents®X and Y as shown bel ow X 3' 4' ~
5 Y WD 00l 66555 PCT/USDO'1 1630 0 2 JAN 2004 -14 X is selected from
hal ogen, CN, CONHz, CSNH2, CONHal kyl . CSNHal kyl , CONal kyl z, CSNal kyl z, C,
to C3 al koxy, C, to C, alkyl, NO--C rfluoroal kyl, 5 nenbered
heterocyclic ring containing 1 t , or C, to C, thioalkoxy; Y
is a substituent on the 4' or pSi tion|from Qroup including H,

hal ogen, 5 CN, NO,, C, to C alk , C C) /al kyl, or C, to C3 thioalkyl;
or a pharmaceutically acceptable sa her eoN. Anot her preferred group of
formula 2 are those wherein RS is a five nenbered ring wwth the structure
shown below X' Y Uwherein: I 0 Uis ORS, or NR6; R~is H or C to C

al kyl, or C, to C, COzal kyl; X is selected from hal ogen, CN, NO-, CONH2,
CSNHzZ, CONHal kyl , CSNHal kyl , CONal kyl 2, CSNal kyh. C, to C, alkyl, or C to
C, al koxy; Y Walslf (Agth Rebinspdescribed thetdxinBole!S #€an irferfaddiate KYIS; Pdted N @

phar maceut iscalyl |t eof . A further preferred subgroup of

t he COITpOUI’SldS 4ﬁgeg£§?%$?k§%€&i4h67%?@h RS is a thiophene or furan ring
substituted by X and Y, as d (bed above.

N
R, H

Rl =F, Cl, Br, alkyl, NH,

R2 = alkyl, alkoxy, F, Cl, NH2, CF,
10

Bohm, et al, claim the oxindole T as cardiovascular agents (WO 91/06545).

15
Bohm, et al, include the generic structure U (WO 91/04974).



A furt hevo qwesksr red subgroup group of conpounds of for 3 are
those wherein R is a six nenbered ring with the struc?ﬂ%gﬁwﬁwgggmherein X
is Nor CXZ WO 001 66555 -~s PCT/ US00/ 11630 0 2 JAN 2004 B2 JaANHAdogen
CN, CONH2, CSNHZ, CONHal kyl) CSNHal kyl, CONal kyl 2, CSNal kyl z or NO2; Q is
S, NR, CRgR ; R is fromthe group inclgging CN, C to C6 al kyl,
substituted C, to C6 alkyl, 5 C to Cg cycloal kyl, substituted C, to C8
cycl oal kyl, aryl, substituted aryl) heterocyclic, substituted heterocyclic,
or SOzCF,; Re and R are indepgndent substituents fromthe group including
H C to C6 alkyl, substigut ptf to G alkyl, C, to Cg cycloal kyl,
substituted C, to C8 cycl ryl, substituted aryl, heterocyclic)
substituted heterocyclic, ﬁ,o) 10 Rais C to C alkyl; CRgR~
are within a six nenbere by the structure bel ow or
pharmaceutically acceptable herepf. 15 St ghher preferred group
of these conpounds i ncl udes those\ha¥#ng N ofrmul ae: R5 z R5 or
each wherein Rs is a disubstitutedNpenzen ring'fcontaj ning the substituents

kyl,

- X and Y as shown bel ow WO 00/ 66555 / US0Q11163~9602 JAN 200 -16 X 3'

4" | 5 ~~Y X is selected from hal ogen, , CEONHR, CSNH2, CONHal kyl ,

CSNHal kyl , CONal kyl z, CSNal kyh, C, to C3 al Roxy, C,ﬁto C, alkyl, NOz, C to
C, perfluoroal kyl, 5 nmenbered heterocycljc ring containing 1 to 3

het eroatons, or C, to C, thioal koxy; 5 is a substituent on the 4' or
5'position fromthe group including H halogen, ' CN, NOZ C, to C, al koxy,

C, to O alkylwp ¢8115584 WQoftaink me%%rlle%%lsimcture V:

5
(L—Y
\\ N
R(/< //
/ X l
N o
Ry
A%
Boar, et al, described the dioxolane W as an intermediate for preparation of acetyl-
cholinesterase inhibitors (WO 93/12085 Al
10
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or a phaotesesssi cal |y acceptable salt thereof. A furtherpgaesoenued subgroup
group of compounds of fornulae: R5 2 or 10 are those Wnerelmggﬂ X?U? Si X
menbered ring with the structure: ~, i~ wherein X is N or

hal ogen, CN, CONH~, CSNH2, CONHal kyl, CSNHal kyl , CONal kyh, CSNal kyh or NOz;
15 Z is as defined above; R is fromthg.group including CN, C, to C6

al kyl, substituted C, to C6 alkyl, C, to Cg cycloal kyl, substituted C3 to
C8 cycl oal kyl, aryl, substituted aryl, heterocyclic, substituted

het erocyclic, I@ndés@sz-‘described Mo%b@ﬁsﬁﬁeﬂaﬁié BISGQBstinlte G@inddles, eJAX, 2004 Re
and RO are in ende ub tltueis IO the roup ipcluding H C to C6
al kyl, substit 3’88?} ‘i %rewpmv?fuo?{)g &EWB’E? kgﬁ:%&gsti tuted C, to
Ce cycloal kyl, aryl, substituted aryl, heterocyclic, substituted

het erocyclic, NOZ, CN CO-R, 0, RO is C, to C _alkyl; 5 CReRg are within a
si x menbered ring as shown by the structufe bekow or pharmaceutically
acceptable salt thereof. A further preferred sefy of conpounds of this
invention is depicted by structure 10 4, R5 4 4a OR 14 Wherein R 4 is
chosen fromthe group H, acyl, , aroyl, substituted aroyl,
sul fonyl, substituted sul fonyl RS is a disubstituted benzene
ring containingthe substituents |p below X 3" 4/ 5 ~~Y

Description of the Invention

This invention provides compounds of the formulae 1 or 2:

Ry R4
Rs AN Ro Rs A R2
R4/ — . or V&

10 Rs

wherein:
R, and R, are chosen independently from the group of H, alkyl, substituted
alkyl; OH; O(alkyl); O(substituted alkyl); OAc; aryl; optionally substituted aryl;
15 heteroaryl; optionally substituted heteroaryl; alkylaryl; alkylheteroaryl; 1-propynyl;
or 3-propynyl:
or R; and R, are joined to form a ring comprising one of the following;
-CH,(CH,),CH,-; -CH,CH,CMe,CH,CH,-; -O(CH,),,CH,-; O(CH,),0-;
-CH,CH,0CH,CH,-; or -CH,CH,N(H or alkyl)CH,CH,-;
20 m is an integer from 1 to 4;

n is an integer from 1 to 5;



WO 00/ 66&hddgésk/ USO0/ 1 1630 0 2 JAN 2004 _~s_ X i s sel ecpefluédoaimsgal ogen,
CN, CONHZ, CSNHZ, CONHal kyl, CSNHal kyl, CON(al kyl)~, CSN( alghky |yh gpdaNHNHOH,
CNHZNOH, C, to C, alkoxy, C, to C, alkyl, NO&Z, C, to C3 perf uoroal kyl) 5
menbered heterocyclic ring containing 1 to 3 heteroatons, or C, to C3
thioal koxy; 5 Y is a substituent on the_4'. or 5 position fromthe group

i ncluding H halogen, CN, NOz, C, to C3 alkoxy, C, to &4 alkyl, or C, to C
t hi oal kyl; or a pharmaceutically acceptable salt thereof. Another preferred
group of fornula 4 mfseanﬁﬁtmnefmhermim R, is a five nenbered ring vvith the
structure shown beI to

C, alkyl, or G ?:w 662‘% REAHN er %mﬁnéegg‘f“gﬁbé’aa for%’r?loﬁgﬁe gnggCN, NOz, ©
CONH2, CI\IHNHC]-CMé;I\IEKdBIGJdalkﬂSP@;ID(c}ﬂKHNHa)l kyl, CSNHal kyl, CONal kyl Z, CSNalky12,
C, to C alkyl, or omthe group . of H_F or C,
to C, alkyl; or a Scﬁ’gtgﬂtfﬁo a{? @Pﬁbeﬁgﬁ&&s ﬁnglaf‘ibS‘t“H‘éggofo Copligh G her
preferred wbgo@plkeriyl,tamqngmmmmmdab@m @ioORMose in which R is a

t hi ophene or furan yal. S Lty y X and. Y s described, above. 20 A
further preferred gjbgf&(l)cé%ggr oulgllp’((“:}ﬂ(‘j @bﬁ%’éﬁﬁg&g@g‘?d?g@rﬁgf’%y{ béﬁ"eclt hose
wherein Rs is aékcatb'XSu’mmbedél;itch;ra@jcm,tG] td Opansihdaliof Lot @ubstituted C, WICP0/ 66SSS
PCT/ USO0/ 11630 %11%, \WN 2004 -19 wherein X is Nor CXZ Xz is hal ogen, CN,

CONH2, CSNHZ, CSNHal kyl , CONal kyl z, CSNal kyh or NOz; R, is from
t he group includi n@.,@‘dple&pdfmmﬂahﬂbgeyi] ()N,srdmsci tout @tky subseinkdd @kl , 5 C to

| oal jy! |k .. syb d aryl
et o ooyl 5, & i G AEhR et e T Bt i e s el

i ndependent subs(b Cgammbﬂksflrom t he group i ncl udl ng H C to C6 al kyl,
substituted C, to al k oal kyl, substituted C, to CB
cycl oal kyl , aryl, giﬁ Sf’le ?Qamé‘ﬂ%ﬁm“l’ﬁém% clic) substituted heterocyclic,

NOz, CN OOZR o, 10 R o )R’ G a trisubituiat bsrizeneaingRbMaNBEENY dubdlthentsagoept abl e
salt thereof. dEUEt her S B eferred set of conpounds of this invention is

depi cted by structor y
i
X ' Z
X is selected from halogen, OH, CN, C, to C, alkyl, substituted
C, to G, alkyl, C, to C, alkoxy, substituted C, to C; alkoxy, C, to C, thioalkyl,
substituted C, to C, thioalkyl, S(O)alkyl, S(O),alkyl, C, to C, aminoalkyl, substituted
C, to C, aminoalkyl, NO,, C, to C, perfluoroalkyl, 5 or 6 membered heterocyclic ring
20  containing 1 to 3 heteroatoms, CONH,, CSNH,, CONHalkyl, CSNHalkyl,
CON(alkyl),, CSN(alkyl), COR®, OCOR®, NR°CORS,
R® is selected from H, C, to C, alkyl, substituted C to
C, alkyl, aryl, substituted aryl, C, to C; alkoxy, substituted C, to C, alkoxy, C, to C,
aminoalkyl, or substituted C, to C, aminoalkyl;
25 R®is H, C, to C, alkyl, or substituted C, to C, alky!;

Y and Z are independently selected from H, halogen, CN, NO,,
C, to C, alkoxy, C, to C; alkyl, or C, to C, thiocalkyl;

15



| 5 15 RSygodgE€i N Rs is a disubstituted benzene ri ng COBEi‘h&bé}‘ e
substltuents X and Y as shown below X 3" 4" ~ 5" ~~ |2%zaﬂ3§%0§9 from

hal ogen, CN, CONHz, CSNH2, CONHal kyl, CSNHal kyl , CC]\laI kyI z,
CNHNCOH, C, to C, alkoxy, C, to C alkyl, NO2, C to C V\DOOI 66555
PCT/ US00/ 11630 0 2 JAN 2004 -ZO perfl UOI’(i)za| kyI S menbered heterocyclic
ring containing 1 to 3 heteroatomns, or toC thi oal koxy; Y is a
substituent on the 4" or 5 p05| tion fromthe group including H hal ogen,
CN, NOZ, C, tooC, alkoxy, C, to C4 alkyl, or C, to C, thioalkyl; 5 or a

har maceuti cal | y accept abl t hereof.. Anot her pref ert d gr up of
Porrml ab are t%ose V\/ner% K SF?EHCorS'xfr?e"g)ef?gr%tgrroéﬁd'ﬁ”ﬁém g structure
shown bel ow Y hmatemﬂsele_b&dlﬂonsoﬁ S8, SOy orf¥RY; an&REoritsinitfy omerorG;wot o C alkyl,

or C, to ¢4 s Kk d from.hal oge ,, CSNHZ,
CONHal kyl ) CS %F‘}%}[‘{d‘fnt é&ﬁgﬁ‘i{‘?ﬁe‘lﬁ‘gﬁﬁéﬁ“ﬁfﬁh’ %“%%8’@’%2@%'6%%‘0 o

al koxy; Y fs Crt@rﬁ;taﬂqexsgl(bcqﬁmihbauﬁl,dloﬁ ot NRTCORM kyl ; 15 o(rj a ] f
har maceuti cal |y acceptabl e sa r grred, subgroup o
Fhe conpounds above are thoslz J|Sr%I ﬁ?oc algﬁyl sgbsﬁﬁ:ﬁ%ﬁééﬁé ra%hran ring
substituted byswstltauqdl atyl, C, &eC oy, shlsinadionao Chatkony; Beto Qragfissaligl osubgr oup
group of corrpo icfﬁr(;n%%l a{e t hose V\/nerel n RS is a six nmenbered ring

with the struc r’eln X is Nor CX2, XZ is hal ogen, CN,
CONHzZ, CSNHz, CO\IHaI kyl , CSNRiais by C, to@y‘dadykpfmbstﬁalbﬁbkwm@lkyw&

10 R*is H, or C, to C; alkyl; or
c) R’ is an indol-4-yl, indol-7-yl or benzo-2-thiophene moiety, the
moiety being optionally substituted by from 1 to 3 substituents selected from halogen,
lower alkyl, CN, NO,, lower alkoxy, or CF,;
Q'is S, NR,, CR;R,;

15 R, is selected from the group including CN, C, to C; alkyl, substituted C, to C
alkyl, C; to C, cycloalkyl, substituted C, to C, cycloalkyl, aryl, substituted aryl,
heterocyclic, substituted heterocyclic, acyl, substituted acyl, aroyl, substituted aroyl,
SO,CF,, OR' or NR''R'?;

R, and R, are independent substituents selected from the group of H, C, to C

20 alkyl, substituted C, to C, alkyl, C, to C, cycloalkyl, substituted C, to C, cycloalkyl,
aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, or CO,R,,,

R,y is C, to C, alkyl; or

6

CR4R, comprises a six membered ring as shown by the structure below

Q
CHa
><CH3
]
25

Q? is selected from the moieties:



WO 00! 6686%90/6%358 USOO' | | 630 0 2 JAN 2p~; -21 R, is frorcrhsogiesp
including CN, C, to C6 alkyl, substituted C, to C6 al kyl, Ce%(\)‘ @004

cycl oal kyl, substituted Cs to C$ cycloal kyl, aryl, substi tutﬂ 4 "

het erocyclic, substituted heterocyclic, or SOZCF3; Rg and R9 are

i ndependent substituents fromthe group.ijncluding H C, to C6 5 al kyl,
substituted C, to C6 alkyl, C, to C8 cycloal kyl, substituted C, to Cg
cycl oal kyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic,
NOZ, CN COZR, 0, R o is C, t®"C, alkyl; gn gharmaceutical Ig"acceptabl e salt
thereof. 10 A further prefe Lecpl__agt of fonﬁounds of this nve151ti on is
depicted by structure 6, 6 erein R S5isselRéct o f"r“(?fn—fﬁ‘]'e'*’grpup H M,

CQZR, acyl, substi tuit gd: i3..15 aroyl .. sybstituted aroyl | kyl ,
substituted al kyl , %Nﬁgv%g?ﬂe?aﬁ" Bdehendentiy PegHiRd, fom e tsgiéls\‘%gm%%ted

colnt ai nidn? theCstlmlistallcyUeryﬂ,subétimmﬂ a}ylalﬁéermmco\lublgta{w %égﬁﬁ_ﬁrl I?E}I,I’SI -2~6 Y Xis -
sel ected from . , kyl , yl,

CONal kyl z, cs@ﬁ@ﬁ@&ﬂ%&!%%%“@awféw,°“8; to C, alkyl, NOz, C, to G

perfluoroalfcyl, 5 nembered heterocyclic ring containing | to 3

het er oat oms, Obr dphatrRacbutichily Ra¢dtbYYsalt therdf 00/ 66555 - 22 PCT/ US00/ 11630 0 2
JAN ppp~ Y is a substituent on the 4' or 5 position fromthe group

including H halogen, CN, NO, C to C alkoxy, C to C alkyl, or C to C
thioal kyl; or a phaf pRresiel ﬂi&%fk%s@tﬁ&ﬁ%ﬁ@&e%teﬁ%&k”ﬁ ﬁeraﬁc?ii.” i?gl‘g‘ﬂﬁ%or}%{e
a

preferred group of formula 6 are those wherein"RS'I's i venenpbered ring
with the structamroudssrcribed keppinare i £ 9 Gy alkyl, isubsaruted C, 00 CNRBY], REO)-s H) or
C, to C ahkyl¢c, & cGlkyip- &l & hievl o1l ected from hal ogen, CN,
N2, CONH-. CsNi, k§|%?’)q@%sma|kl<y>)rl&"’féb]§'lé?i‘%ﬁi CSNal kylz. C, to G
alkyl, or C, to C, lavitdeyndopstopdsthatitipinyprsioginsliydendll tehtofens foBns bxthe€4 al kyl ;
or a phar maceuéonpahhdé, dement BRhQacsAd sulshRERS bescribed herein.

Two preferred sets of compounds of this invention is depicted by structures 2

and 3, respectively:
15

Rs Rs

2 3
each wherein R; is a disubstituted benzene ring containing the substituents X

and Y as shown below




A furthge opkekerred subgroup of the conpounds above are gdiasRosfkayhi ch RS
is 15 a thiophene or furan ring substituted by X and Y', as descri bed

above. A further preferred subgroup group of conpounds of fdr2nJAN B0are

those wherein Rs is a six nenbered ring with the structure:. ~,i~ wherein X
is Nor CX2, 20 X~ is hal ogen, CN, CO\IHE _ CSNH2, CONHal kyl, CSNHal kyl ,
CONal kyl 2, CSNal kyh or NOz; WO 00166555 - 23 PCTI LI S00/ 11630 0 2 JAN 200g

R, is fromthe group including CN, C, to C6 alkyl) substituted C, to C6
alkyl, C, to C8 cyxXlixmlekyl frosiHakigér, CNe CORH, { OS)Y,, CONHAA G SNEMIN.
© substituted a&&e\r het q | j.C u@stitute eH rocycli ¢, or SO-CF3; R8 and

RO are indepen§ ﬁ{kygugérﬁ%lya’ehtfgcgra A0 e todrdifey i diorfg Peffluproakyl, 5 5 '
al kyl , | sulbit: Suteeﬂlslex@d heteroﬁﬁliahhybontéﬁringﬁtcﬂl}h&é&ﬁit?nﬁ&,i@Yb, 'Bo%sbﬁBﬁlkcg@y?d C to
C8 cycl oa ,ar supstitute , heterocyclic, substitute

het e)r/ocycl i Z NOsz&ﬁ\il %%iﬁfe(??o’ﬁgﬁﬂ}r%séf“‘%“ &Sméb%?l"‘,‘? Brlugmg Hybdlegeni cal | y
accept abl e5s saCN, NogrG e C, dlkoxd, € uo pelkylpoet a6 Cpthig@iéy;,0f conpounds of this
invention is deﬁ%hcted Y. ﬁp’;eruct%[le Es 7 erein RSis a disubstituted
benzene ring TSHRATRCRYPREISERES RUMHOIX and 1 S Y as shown bel ow X 4 /
Conal kyl 2, Gl byl 7 RN ol ko) T g e T ReE |

yl 2, \ vl Z, ., to C, al koxy , to C alkyl, , C to

C, perfl uoroa?%\v’?(hé‘em% “Webteh’?vocycl ic ring containing 1 to 3

het eroatons, or C, to 20 C, thioal koxyX\ Y is a substituent on the 4' or
5' position fromthe group including H, \a(logen, CN) NOz, C, to C- al koxy,
C, to &4 alkyl, or C, to C, thioalkyl; phar maceutical |y acceptabl e
salt thereof. . WD 00166555 PCTI({ : 11623 2 JAN 2004 -24 Anot her

preferred group of fornmula 7 are thoseywheyip Rs is a five nenbered ring
‘WwWth the Struﬁte‘#éiﬁ- shown bel ow Y' wherein:

h
10 Uis O, S, or NRg;
Ry is H, or C; to C, alkyl, or C, to C, CO,alkyl;
X’ is selected from halogen, CN, NO,, CONH,, CSNH,, CONHalkyl,
CSNHalkyl, CONalkyl,, CSNalkyl, C, to C, alkyl, or C, to C, alkoxy;
Y’ is from the group of H, F or C, to C, alkyl;
15 or a pharmaceutically acceptable salt thereof,
A further preferred subgroup of the compounds above are those in which R, is
a thiophene or furan ring substituted by X’ and Y, as described above.

A further preferred subgroup group of compounds of formulas 2 and 3 are

those wherein R, is a six membered ring with the structure:

20
wherein X' is N or CX?,



Uis O R6; S R6is H) or C to C alkyl) or C | kyl; X
is sel e?:v'?ec? f6r om hal ogen, CN, NOZ, CONH2, CSNHZ, CO\IHaI kﬁ?xmﬁﬁﬁokyl

- OONal kyl Z, CSNalkylz, C, to C alkyl, or C, to C alkoxy: Y02sANZB the
group of H F or C to C4 alkyl; or a pharmaceutically acceptable salt
thereof. 10 A further preferred subgr oup of the compounds above are those
in which RS is a thiophene or furan ring'substituted by X and Y, as
descri bed above. A further preferred subgroup group of conpounds of formla

7 are those whereing? 05§14 I t.r e. ~, 1~ 15
wherein X is Naor C)F}Ehd] Ef;}l(?sN)% ogzéggﬁgiﬂd% r@ﬁﬁﬁ? l(ﬁﬁﬁé}]ﬁ( I

CSNHal kyl , CO\%$N‘§}]‘§)°‘G§N&I kyh or NOZ; R is fromthe group incl udi ng CN,

" C, to C6 al kyl, sut@tlggqql@dcﬁ,&to C6 alkyl) C3 to Cg cycl oal kyl,

substituted C, to gg cgcl oal kyI 3/ substituted aryl, 20 het erocycl ic,
substituted heterocydi ‘?!5'“!?@‘&94@111 ng@a(thanlbylesubstdmpdaﬁdmrﬂ aliylysti tuent s
fromthe gropupc,tBd, vebisakyt) | to C6 al kyl, C,
to C8 cycl oal 1 yl) sugd ti tylhjtsg&ﬂn%éa@%é %Xkl"“kg'lug‘%f S&bs '%Ped ?’u’bsti tuted aryI ,
het erocycl i c, £P5%‘1YF‘ﬂ%f'élﬂth4@tiéPfe@9mllpcor sg@:,, CN oozR 0, WO 001 66555 - 25

Rois C to C allgylndRjarBhRE %&J&db&ﬁbé e
PCT/ US00/ | 1630 0 2 JAN 2004 sﬂm ounYns o?’%tgﬁ&?%i“’ri@érﬁ’f"% Prgy contain
an asymmetric e sybstistest e dn s 315)&IECdPQxhleolwwﬂ)(subnﬂmt@ifC,tth@cydmaﬂm| on may
contain one OraryIDBstASATRL, hét& DE QUG HERY to optical
i soners and di ast ereoners. c)g)e':shown l\;a\}l@étahou oc&e’scp}élcf’ o&gﬁgreochem stry
in Formul &% and Z%Hécpw&éﬂwl,l nvention includes such optical isomers and
di astereoners; as \WR.R, ASwithig e d, ena orrerl cal ly
pure R and S stereoi s%’rrers asasweH age%gl?lﬁag&%%ﬁj RS Q‘?)’fmfe ‘Wand S
stereoi somers and pharmaceutical Iy accgptable salts thereof. The term
"al kyl" is used herein to refer togbot Pai - and branched-chain

I

saturated aliphatic hydrocarbon grgu o 8 carbon atons,
preferably 1 to 6 carbon atons; "a {nt ended to include both
straight- and branched-chain 15 al W thy 1 or 2 carbon-carbon
doubl e bonds and containing 2 to 8 ca tons, preferably 2 to 6 carbon
atons; "al kynyl" group is intended to“cover both straight- and
branched-chain al kyl group with at least 1 or 2 carbon-carbon triple bonds
and cont ai ni ngrﬂxwﬂa&uﬁ(&npmeﬁhﬁmlttﬁé&‘fer ably 2 to 6 carbon atons. The
term’ acyl refers carb substituent, including both straight- and
.20 br anched- chai n §%fﬂFHFéHf§Py$ﬁ§PPe f thepg cormpaUBSningludesikosh waiving tile t 0 8
carbon at ons, gareedldoralnlag: 1 to 6 carbon atons. The term "substituted acyl”
refers to an acyl group as just descrlbed optionally substituted with from
1 to 6 groups chosen fromthe || CN, OH ang-N02. The term
"aroyl" also refers to a carbo enyl group 25 or

(4
a heteroaromatic group. The hef\eroarofmti c groups of ncI ude 2-, 3- or
4 pyridi nyI 2- anngs I , R-of 4-pyrimdinal.
The term' substltuted : = 3 ~

descri bed optionally s’b
i st hal ogen, CN, OH) n
al kenyl ", and "substit u/ad=3 nyl " . nal kenyl , and al kynyl
as just described having one or nvre substlttf&nts fromYhe group including
hal ogen, CN, OH, NOz, am no, aryl, S 0 2 JAN 2004 - 26he ®rocyclic,
substituted aryl, eaeihwhereinRe ib ahbsuestumyctbanzeneaing@m}tamﬁﬂgy}h@&mtnﬁﬂgﬂ| tuted

al kyl oxy, al kyddcggg)sq,gwh belgwky!l carboxy, al kyl am no, arylthio. These
substituents nay be attached to any carbon of al kyl, al kenyl, or al kynyl
group provided that the attachnent constitutes a stable chem cal nvoiety.

stitufed w asenfromthe

, "substituted




The ter rwbaqj/yds'gsls used herein to refer to an aromatic S¥E§.ﬁgb¥]m may be
a single ring or nultiple aromatic rings fused or |inked toget r as such
that at |east one part of the fused or linked rings forns thel2odANGitied
aromatic system The aryl groups include, but are not limted to, phenyl,
napht hyl , bi phenyl, anthryl, tetrahydr onqg)ht hyl , phenanthryl. 10 The term
"substituted aryl" refers to aryl as just deflned having 1 to 4
substituents fromthe group including hal ogen, CN, OH NOQZ am no, alkyl,
cycl oal kyl, al kenyl, al kynyl, al koxy, arytoxy, substituted al kyl oxy,
al kyl car bonyl , al kyl carboxy, al kyl am no, arylthio. The term
. "heterocyclic" is used herein to descr#¢ stable 4- to 7-nenbered 15
nonocyclic or a stable multicyclic het rocj lic ring which is saturated,
partially unsaturated, or unsaturated,5x "ch consists of carbon atons
and fromone to four heteroatons selecfed fr mthe group including N, O

hCl udes any ML Vel e Do m el Ch Ay B1 RBOVEREP es el beyol o

i ncl udes an
rings is fugegaby %Fa¢§§7allfyﬂznﬁl to Ehalkexy, Retodt: 8Byt INQ;, €itn @, perﬂubxealaylt ached at
any het er oat ons mlembérel Bdleroéy2t RELMnSGHnd NG 3rh‘%§e‘z’+att<§&t fé Y Wi

chem cally stable. Such heterocyclic grou ps 1 nc or eia al"éoxy’
tetrahydroflran, pipEA%Y $tHpent Oﬁ‘l‘b"e‘} &7 Wfltlomﬁmdmgnmmrmluqmg Halegieny | |,
pyrrolidinyl, CN)Idta;oj W G, amw;(yctymcpMk Zdr'b’lto C{]Mf Fﬁgk | nyl, pyridazi nyI
oxazol yl, i soxazol é’r"fk’ rmrég,o I rl%ﬁ olyl, qu yl th| enyl, furyl,
benzof uranyl, 3% PSEAGEYkic Y Acce 'eéﬁlﬁf‘hﬁﬁgfl nyl, thi anorphol i nyl sul f oxi de,
and i soqui nol i nyl . ATfiethérgrdferredSubsbig Hbgfb sk | used herein to
descri be the heterocyclic just dﬁeléfl r{)te% %&jﬁn ngs&g’ﬁy%lﬂosulbsetl tuents sel ected
fromthe group which includes hal oge , OH, NO2, am no,

al kyl ,

substituted al kyl, cycl oal kyl, al ubstituted al kep al kynyl ,
al koxy, aryl oxy, substituted al ky af kyl car bonyl , 3@ car boxy,
al kyl am no, or arylthi A ’ PCT/ USOO 11 X JAN 2004 -27 The
term"thioal kyl" is uset fer to Bhe ere Ris alkyl

or substituted al kyl, con rbon tom; prefe ably 1 to 6
carbon atons. . The termla ko s/ sed herei }/ the OR group,
where R is al kyl or substiywged al'kyl, condgrai ni N J£8" 8 bon at ons,

preferably 1 to 6 carbon &ons. The term"aryIPvaxy" IS us\ed herein to
refer to the OR group, where Ris aryl or substituted aryl" Rs as defined
above. ThdOterm " abkteghasambeneinl R, is ssinarebbed ahawitd teafSsnd0 t he RCO group,
where R is al kyl or substituted al kyl, c10nt aining 1 to 8 carbon atons,
preferably 1 to 6 carbon atons. The t "al kyl carboxy"” is used herein to
refer to the COOR group, where Ris r substituted al kyl, containing:
1 to 8 carbon 10 atons, preferably arbon atonms. The term

"am noal kyl" refers to both secondaNyand ;E\_(—Wary am nes wherein the al kyl

or substituted al kyl groups, containin t o8 carbon atons, preferably 1
to 6 carbon atoms, which may be either the sane or different and the point
of attachment is Qﬂa&diﬁxniswm atom The term "hal ogen" refers to d, Br,

F) or 1. 15 The co)g;pohjagds of this invention may be prepared according to
the methods descr i’bddi"BeaeByiN.SPHe CENH,, GONHalkyl-CSNHalkyl, CONalkyL,N H H 3 4
R Ra _ | ~o OSMhlky,orN®;' R: RZRZ Ar | -~ 1 N~ N

15 Q’ is as defined above;
R, is from the group including CN, Cito C6 alkyl, substituted C, to C, alkyl,

G, to C; cycloalkyl, substituted C, to C, cycloalkyl, aryl, substituted aryl,
heterocyclic, substituted heterocyclic, or SO,CF;;



H H 6 7wo odfek439/ 66555 PCT/ US00111630 0 2 JAN 200 - 28 @cccl%g(jongﬂ%o schene
1) commercially available oxindole 3 is treated with a stron
organo-netallic base (e.g. butyl lithium Iithiun1diisopropy€§n¢ﬁ%?m4

pot assi um hexanet hyl di silazide) in an inert solvent (e.g. THF, diethyl
ether) under nitrogen at 5 reduced tenperature (ca. -20 O (Kende, et al)
Synth. Commun., 12, 1, 1982) in the preégﬁce of lithiumchloride or

N, N, N, N -tetranet hyl et hyl ene-di ami ne. The resulting di-anion is then

treated W th exces®, etdERiarOPEticAdshtBstRs: i de.. rably an
s EndERLaln ﬂe_ > st n%rfrcﬁ{ éﬁﬁgrc{gt? é) Cf&%?né}[[eéq

iodide. If R nglﬁg.ﬁ{%éo ged(ﬁlned such as t ' codntafns a

spi rocycl e at “‘3% iSE9SEReS, Cith EnalkHeCdp Eo excinsiiv. substintaddC.he Opiyalmatikyi,onal |
i.e. a diiodideyl, sSoinaei@nl, hdtbrobycaeismtiue neferotyQi:ORBE ISy r%equt hly with-
brom ne in acetic ﬁpLd (a ogggnic cosol vent such as di chl'of offet hane may be
added as required) PﬁS?HQQbF nce of sodium acetate, to afford the aryl
bromi de 5. 5The br oGRgR; afe Wwithih @ @ixtneGhbéfel bind@ aPdbhadli (

t etraki s(tri phenyl phoshi ne)pal | adi un{ o? pal #’gg?%%@%%g& in a

sui tabl e solvent (e.g. THF, dinethoxye&{hane, acetone, ethanol or tol uene)
at roomtenperature 15 under an ingrt atnosphepg (argon, nitrogen). The
mxture is then treated with an ar) r heteérdgaryl boronic acid or boronic
acid ester and a base (sodium carbgnate, tri/e{hylam ne, potassium
phosphate) in water or fluoride so@rce\(cesi unciid uori de) under anhydrous
conditions. The required product 6 is#then isolated and purified by
standard neans. 20 Reaction of the indoline-2-one derivative 6 with either
‘Lawessen' s reagent or phosphorous pentasul fide in a suitable organic

sol vent (pyri df pharmapeiijcallly acceptable shitmmirdo@xyet hane, di chl or onet hane, benzene,

tol uene, xylene) a [ re.bet wee omtenperature and the refl ux
t enperat ure of theAg‘%fh%g tﬁeﬁ'r%%g“itaé%”}fe%@g% & IRYralbH s SleRictse By Strersire vat i ve

7. An addilfi v8 such as sodi um hydrogen carbonate may 25 al so be useful . If
R, and Rz are different then the internediate 4 is prepared by reacting the
di anion of 3 with one equivalent of the electrophile R -X (X = |eaving

group e.g. iodine). The resultant nono-al kyl ated conpound nay then be

"isolated and resubjected to gaction conditions using RZ or
alternatively used in-situ fé g 30 second al kylation w - X.
Alternatively if tdge desired wrodict 7 is to contain R2 Q 00/ 66555
PCT/ US00/ 11630 0 2 JA}

intermediate is taken
6 5 O her nethodol ogi es al, g
het eroaryl group, Ar) to the dkindolgmplatfornl f of anpl e/f eact\ on of
conpound 5 with an aryl or heteroaryl stannane, aryl “or heféroaryPRzinc, or
aryl or heteroaryl magnesium halide in the presence of aapall adi um or

ni ckel catal yst (schenme 2). The required aryl or heteroaryl-netallic

speci es descri bed Vélrosie RariecHosenfiuin the proug M, 161, shbsiasdadyEGRRA ques. O her
functionaliti 0 i,nstalled into the 3-position of 'the indoline
pl atform accosﬁg?tﬁggq%ggb uﬁe}%n%ylﬁug%ﬁtfj‘gﬁfgwqof t he unsubstituted indoline 8,
pref er abl ¥5 under NéhereimR, isr dismbsliteedeAgint ki@ SorftAnid t&%b%h%@s@&ﬁﬁ de in dry
di oxane at re¢5§ggwggag%ds the isatin 9. Conpound % may be turther
functionalized to provide a ketal 11 15 by treatnent with an al cohol and
acid catal yst under dehydrating conditi®ns. Alternatively reaction of 9
with a second ketone under suitable condgtions (piperidine in toluene at
reflux; or TiCl4/Zn in THF at refl ux) rds al kylidene derivatives 11.
Reaction of the isatin 9 with a grign eagent or organolithium affords
tertiary alcohols 12 (R = H). These % 0 may then be further
functionalized by al kylation 20 or acyl ati on procedures.

endant aryl or

r.d




~ o~

| 6 rmsoon i 630 0 2 JAN 2~~ -30 Schene 3 -- pPrisodhilse ~ ~~
\~/\D~90~§5§30/f465ﬂ5~~NH89N~ONH10RRAr “ONHO9 PJ ﬁ?ﬁ%f%RNu O N

H 12 Reaction of the indoline-2-one derivative 6 with e!therU 2 alAdis208n’ s
reagent or phosphorous pentasulfide in a suitable organic sgl vent
(pyridine, THF, dioxane) dinmethoxyethane) ,di chloronethane, enzgn;e,he .
toluene, xylene) at a tenperature 5 between roomtenperature iand ne retl
tenperature of the solvent provides access to the thiocarbony eriva

. . ) 0 2
7. An additive such Xssmtwmohyﬂqg?em§dbﬂﬂ?¢§\éﬁat2§i}ga%ﬁ%§§i &’rmde of

oreparat i on i s CONAMCSNEIIN CNHNHOR SRS, Sade Gerikasyr Gtg st
Bhogphor ous pendNEsUTftp fepérflucoalkylf SrbbRbeddddrR itk soySIR x’i‘@%ntaining 1to3
heteroatoms, or C, to C, thioalkoxy;
5 Y is a substituent on the 4’ or 5’position from the group including H, halogen,
CN, NO,, C, to C, alkoxy, C, to C, alkyl, or C, to C, thioalkyl;
or a pharmaceutically acceptable salt thereof.
Another preferred group of formula 4 are those wherein R, is a five membered

ring with the structure shown below

I0  wherein:
Uis O, §, or NR;;
RsisH, or C, to C, alkyl, or C, to C, CO,alkyl;
X' is selected from halogen, CN, NO,, CONH,, CNHNHOH, CNH,NOH,
CSNH,, CONHalkyl, CSNHalkyl, CONalkyl,, CSNalkyl, C, to C, alkyl, or C toC,
15 alkoxy;
Y’ is from the group of H, F or C, to C, alkyl;
or a pharmaceutically acceptable salt thereof.
A further preferred subgroup of the compounds above are those in which R, is
a thiophene or furan ring substituted by X’ and Y”, as described above.,
20 A further preferred subgroup group of compounds of formula 4 are those
wherein R, is a six membered ring with the structure:



(pyridi di oxane, di net hoxyet hane, dichl oronetha ,

t ol uenea%s xlﬁzene) at a tenperature between roomtenper ;&fequgdaéggﬁhe refl ux
tenperature of the solvent, under an inert atnosphere (nltrqg?rymr U?Jrgon)
provi di ng access to the th| ocar bonyl derivative 13. Then reaciion o

brom de 13 in an anhydrous solvent (e.g. THF, Et20) with a strong base
(sodi um hydride preferred, sodium hexamef?‘uyl d| sil azi de, potassium hydride)
foll owed by reaction at reduced tenperature 10 (-50 to -20 C) with

n-butyl | i thi umyagein®' NoPcxt et ranet hyl et hyl enedi am ne fol [ owed after a
suitabl e period of tinme by a 'trial kyl borate (trinethyl or

- triisopropyl bor at e)XgF halegens Ghy CQNH CENHor GONalkyl cCSSHalkylcCabiabtyll4 ( schene
4) . Conpound lésKmyy 1t5yembbe react ed under pall adi um catal yzed conditions
(tetrakis(tri phenyllgﬁosphl ne) pal | adi un{0) or palladium acetate, base
(NaHC03, 15 NazC03,Rqiirerm thegrouptingluding G, Cas ) alkpll substituted 6, toeByalist,OH wat er
THF/ wat er, i n@,trb@g)és?élmmlswshﬁﬁed@'l@td ))%%1 iglgﬁ '393%}’1{?1& pﬁ)) with an aryl

or het eroaryl br om de, é het er oa et er oaryl
trifluoronet ha‘PFéer%‘i}'F*‘%ﬁ‘éhs t“E?F‘ ha‘iewcyfdlﬁ WS REBaryl fluor osul fonate, to

provi de the desir e, GRIROHE dledend b i y

reacti on of conpaun 1%m9under e%eg enzti(stlll1 S%ﬁu%g%]@%\}n %ougnééﬁt’&l%ﬁaé Pd
(tetrakis(tri p’ﬁ%ﬂyﬂ“ pttiseehE rte Coalky a6 t?rﬁs@)'dgarlkxb,aslllbﬂmmmao@aycﬂoallbase
(NaHC03, Na2COyl, Ka&hidred biyl, BbeBokath { wat er,

t ol uene/ Et OH wat er,  THE/ V\r/gt ert ?Jr%e%gﬁ&gg 15?1% &glﬁéwﬁegﬁoﬁ’

di nmet hoxyef‘hane)) \Brnt‘ﬁ aﬁ’%r@%ﬂ:or 5 heteroaryl brom de, aryl or heteroaryl

i odi de, aryl Q{rphg;,ﬁr:@ggamlyaggéﬁ{abgqglp{ﬁgﬁgpne sul fonate or aryl or heteroaryl
fluorosul fonate, to provide t desired conpounds 7. Scherre 5 (CH)2B o >

F22 A O H 6 s 15 7 Mfuither ecfertetsst of @bmpdi@dOsQHs StveRionls hé/d.s'i eSOl vent
(e.g. THF, Et20) with a strong base (sodium hydride pre err ‘um
hexanet hyl di siTazi de, potassium hydride) followed by reaction at reduced
tenperature (-50 to -20 C) with nbutyllithium and

N, N, N, N -tetranet hyl et hyl enedi am ne foll owed after a suitable period of
time by a trialkylborate (trinmethyl or triisopeQpyl borate) gives after
acidic 15 work-up the boronic acid 15 (schene Compound 15 may then be
reacted under palladi um catal yzed condi ti ons
(tetrakis(triphenyl phosphine) pal | ab O
triethylamne, CsF) solvent (toluene/B

we—( NaHC03, NazC03, Kz(03,

N
ph CN

Wherein Ry is a disubstituted benzene ring containing the substituents X and
Y as shown below

20 X is selected from halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,
CONalkyl,, CSNalkyl, CNHNOH, C, to C, alkoxy, C, to C, alkyl, NO,, C, to C,



THF/ wat @fg odids8Bt hoxyet hane/ wat er, anhydrous di nmet hoxyet hp@ﬁg] i an aryl
or WD 00166555 PCT/ US00/ 11630 0 2 JAN 2004 -33 heter oar%‘f“%% m de,

aryl or heteroaryl iodide, aryl or heteroaryl trifluorornethah@ AN Reghat e
or aryl or heteroaryl fluorosulfonate, to provide the desired conmpounds 6.
An alternative strategy would be to prepgpe an organo zi nc or nmagnesi um
reagent from conpound 5 and react it in-siftu with an aryl or heteroaryl
brom de, .aryl or heteroaryl iodide, aryl or heteroaryl trifluoronethane -
sul fonate of ampyifiuofoalkgl 8 hidaibitled hétbtaEREEHALORLSnind NS nelbdi@dl Yprpcat al yzed
conditions to egfor conpound 6. Such an organo Zi nc or nagnhesium speci es
coul d be prepar a9k PYeat ment of the bromide 57 in an anhydr ous sol vent

(e.g. THF, EtZO Wi Yhs asibktitaedoRded’ 6:596Hs I sodi um
nexaret hyi di si | azide) - potasat um nydr | de o F’%&eﬁgg’ﬁ%g‘g@?{%%’é‘?“&ﬂ’ reduced
tenperature (-50" 82900 €) 2MpphCriofualvl. pt Gita f thienlkyl;

N, N, N, N t etsr aoes pydrabdtitiang décepthmesdahdryped after a suitable period of
time by reaction with anhydrous zinc chloride or magnesi um brom de.
Reaction of the indoline-2-one derivative 6 with either Lawesson' s reagent

or phosphorous pent asdthdripeiferied gloup B FRRLIE 5QF ORI SRt l.dine, THF,
di oxane, 15 di net hog et hane, di cr?Por onet hane, bgnzhgﬁsan, ’D%) &g%&eg’kﬂegne) at

a tenperature fag W °r58'5‘?ﬂ‘rfé]i’ﬁ5’\§’rb&!q}‘fe and the reflux tenperature of the
solvent) under an inert atnosphere (nitxogen or argon) provides access to
t he thiocarbonyl derivative 15. An additNve such as sodi um hydrogen
carbonate nmay al so be useful. WO 001 6 cheme 6 , RRZS>NH7 -34
16 Y = CHNOz = NCN = NSOCF3 h 0 M _Me _© O PG/ USO0/ 11630 0 2 JAN 2004
According to schene 6 thioam de der i'vat ges/ y be converted into enam ne
derivatives 16 (Wobel, et al, J. Med. E'r/, 89) 2493). 5 Thus reaction
of thioan de 7“’%?‘5‘“': H 2-(trimethylsilyl}-ethoxynethyl, benzyl, etc) with
triethyl oxomi um t ety afd,sp6e00R); at e fol |l owed by reaction with a nucleophile
(ni tronmet hane, cyanami de, trifluoronmethanesul fonani de, Meldrums acid, etc)
fol | oned by renovalRedtHiH& i Grabliong reugOalhsler appropriate conditions
(e. g, tetrabutyl ammni seBcfed ¥k ook T
2-(trimethyl si %ﬁl%% E)t, hgxl\émat h%/ql,%\l fO ’téﬁgr@%%%gg?ﬁ:g@ﬁ’a%ﬁgal&%‘i vatives 16.
Appropriate so pkyls GPNalkg., aliyb s taEealid] @ dt eniCfalkaxydi chl or onet hane,
THF, dioxane, 1, Z-Qi’q@fr&ﬁ%tégmq,”@pg,tp@dgﬁ(?p on is conducted at a
terrperaturfa from-78 Cto the boiiing point of 'the solvent under an inert
at mospher e' ni FPARYERageutigallygegeptable salt thereof.

A further preferred subgroup of the compounds above are those in which R,is
a thiophene or furan ring substituted by X’ and Y”, as described above.

A further preferred subgroup group of compounds of formula 5 are those
wherein R, is a six membered ring with the structure:

-
N\ I rr\JJ'
20 |

wherein X' is N or CX?,

X? is halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl, CONalkyl,,
CSNalkyl, or NO,;



WO 001 6§a% USO00/ 11630 0 2 JAN 2pp~ -35 S -~i~p | ~ [ ~ 7 17 M\ k-~
hydr oayl arg%ﬁggir \'t ~H/ ~ 1 [ ~w 17 IBIrll4r L, r"éHJEM’"ﬁ%S’nu:r R

N ~~n.""""fit ~~ 111i ~.,~aY>ua~ ~ ~ _ K EWG ~ ~ ~ EWG 17 19022ﬁ§h 75
10 15 According to Schene 7) treatnent of internediate 7 with an Iaﬁfating
agent, e.g., nethyl iodide, ethyl iodide,_2,4-dinitrofluoro benzene, or
4-vitro fluorobenzene, in the presence of2'd suitabl e base (e.g. an am ne
base such as pyridine) triethylam ne or di-iso-propylethylamne or lithium
sodi um pot assi um OIR.GESbH M g i I |-C | vent (e.qg.
DVF, THF, DMSO, _di gxane or gﬁ‘?@ﬁ?ﬁﬁ%ﬁ’a‘? tg%f g%é@ﬁ?{;@gglﬁﬂé%ﬁéﬁyﬂm C and
the boiling poiftto&s cyaRallad sylstituted foio G evskonlkal syl dutshiutidmiyio et hers 17.
Subsequent reaq{&@&y@mc,isms%fgaq;g@;o@;;cug’?or\gbt@ hydr oxyl am ne or an acid salt
of hydroxyiam ne (e.g. the hydrochloride) Pn*a suitable solvent (for

exanpl e but not |im*§éeﬁ%‘oarﬁy}dmﬁnﬁ@tmtﬁam frone the grmip indhebing oPandl , DVF,
THF or DVSO sandaiigntsubstialtéd/C, b i lidd ch,a

tertiary am ne b@ge or sodi'um%?&%lg?g%gﬁ%d%é%g?%%mﬁd%q??ﬁ%}oﬁﬁﬁﬁe

bet ween - 78 C &hd: PR¥WET pivh jetprorylicopbstifigeddistopasticlioaOh, "N BOR gf f or d t he N
hydroxyam di nes 18. ryjipt| ardaikyt;eat nent of internediates 17 with a carbon
nucl eophil e such as a mal onate derivative (e.g., malononitrile, a cyano
acetate ester, %APHETTRePuLicaly apeepblesplt Gereef. pal onate) in the presence of a
sui tabl e base (e.g. an am ne base such as pyridine, triethylamne or

di -iso-pr op&pl et hyl af HEhgPraferradsetnl cerenungs of s mveritiomisdepeesibytructire 2 JAN
2004 -36carbonate) or a Lews acid (e.g. boron trifluoride etherate, a |ead
Il salt, titaniumtetrachloride, a nmagnesiumll salt, or a silver salt) in
a solvent conpatible with the chosen base or Lewis acid (e.g. DV, THF,
DMSO, di oxane or aeetonitrile, chloroform benzene, toluene or

di chl oronet hane) woul d then afford the adduct 19. If 5 the group R3 in
adduct 19 is an ester of a carboxylic acid en it may be decarboxyl at ed
directly to give the enam ne derivative 20 reatment with, e.g. sodium
iodide in DMSO at a tenperature bBtyee
point of the solvent. Alternatively ; be first hydrolysed to
the carboxylic acid (by treatnment w 3 eoug base (e.g. lithium

sodi um or potassium 10 hydroxide) in & suitiabl e ol vent (e.g. THF, di oxane
acetonitrile, methanol or ethanol)), followed by decarboxylation in the
presence of an acid (e.g. hydrochloric or sulfuric acid) in a suitable
solvent (e.g. acetopnitrile, THF, dioxane) to afford the derivatives 20.

Al ternatively the x¥hensitRos isselastedfrom te seaupbMe, ICORcicdl, sobgtithrd pegpar ed by
reaction witbh aobRsdstnel aRS), 3R9, Hms%tegg%gpghum hydride in THF, foll owed
by treatnent with 15 carhbon di sulfide. SubSéquént reaction with tributyl
tin hydride at el ev¥beinfsipedisthstiwted benzanesirigentiningahe aubstireszeX andr

t ol uene under gnskiRFdbelw r 0gen or argon atnosphere in the presence of a
radical initiator such as benzoyl peroxide or azo-bisiso-butyronitrile

woul d then give the product 20. 20 WD @01 66555

3
4=
&' /\
Y
X is selected from halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,
20 CONalkyl,, CSNalkyl, CNHNOH, C, to C, alkoxy, C, to C, alkyl, NO,, C, to C,

perfluoroalkyl, 5 membered heterocyclic ring containing 1 to 3 heteroatoms, or C, to
C, thioalkoxy; |



-37 ", .we'oogesss - W R\ k, &\ ~ N~ ayl 13 21 PCT/L1S 2 JAN 2~~
~~~u"n~, f,a.""., Hi g s\ ~~ hY~-Wntne er k, \ e. \ QQ‘SMSEI& 6g0~/ . ~N~
~Y~ H\OPnal ~ce.p 21 a aow 27 lru.,.,u 3,..... ,., r ,fS R Q? r'{ZQU"N\‘
RR ~-N~/ N/ N~~~ ~ NN 2~ 1B Schene 8 An alternative strategy for
synthesi zing the product 18 is illustrated by 5 Scheme 8. Thus the brom de
13 (the corresponding chloride, iodide of triflate ester nay al so be

enpl oyed) is treated with an al kyl ati ng agent) eg nethyl iodide, ethyl

i odide, 2,4-dinitrofluoro benzene, or 4-nitro fluorobenzene, in the
presence of a suit@bl eaggse e.g. an am ne base such as pyridine,

triethyl anmine or dif-if & SHFFUBSAL &R i Fafh neesiion fjopmthe gfoup ingluding Hhdalagsi, um or

e bonmeN R Bkal) € B angns € ST Bl & O TFE, B

di oxane or acetonliéqt%’l le\%@ﬂt a tenper

poi nt of the SbfpFnac Y 2¢orpiaPlesaltdhereathi o mi no ethers 21. Subsequent

reaction of i nter nagbtaérgreddmed drduplay ravileamd cf

hydr oxyl am ne .E]e. gt therqjhydroc I gri de, hﬁr%oﬂgrg%ﬁlgh@fz?n ?hisg f@gﬁeg%ft'reedsol vent

(for exanpl e BUE“HBthe Sinetiesshevs bl di ne” met hanol , et hanol, i so- propanol ,

DMF, THF or 15 DVBSO and optionally in xpe presence of an additive such as a

tertiary am ne base or sodium or potassi\um acetate) at a tenperature

between -78 C and the boiling point of oivent, would then afford the N

hydr oxyani di ne 22. |nternedi ate 22Y¢_9_L,1Ld the Ape protected with a

conpati ble group (e.g. benzyl ether, agyl isvative, WO 00/ 665SS

PCT/ US00/ 11630, 0 2 JAN 2004 -38 tetrahydropy | ether, nethoxy nethyl

ether, silyl Zb#e¥ to give the derivative 23. Alternately conpound 2l

coul d be reacted diieotd,¥rMRi;h a protected hydrox| am ne derivative (chosen,

but not limted to the protecting groups described above) to directly

afford derivative Bds Heghfpdekaalod ardy ta GeFOnlykeact ed with a pal | adi um sal t

5 (e-g. teorakis(ixipbanrashashiael ol Nl 66(0), CnRaLoRdilm acetate) . in a
et han

sui tabl e sol v&gt %@yﬁ THF, di net oget hane, adefone” or toluene}
at room t enpetat HAKYL Ol GINalkyl. Lo Spplkyleor Girtg 6 alkekyt r ogen) . The

m xture is then tr‘p'aggggm%gg}o@‘fbfey,)ﬂor@gtol'@tagé,@aryI boroni c acid or boronic
acid ester and a_base (sodium carbonate, triéthyl anmine, potassium :

phosphat e) i n°hiRharmaseuticaliynrcrepeablesalt therepEesi um 1 uori de) 10 under anhydrous
condi tions, and thefir@ecse t oi.l oi.nt . of
the solvent. The requi ?lg% %ﬁ%ﬂ%&:‘%& 4 it@%omalftgoa g‘{ee%g%lﬁscfuﬂ)uw;ﬂgpﬁébs by
standard freankthiopBeRsSn ftamung hstityied byoE aad Yor astdesdribed ahoder t he condi ti ons
prescri bed by the Qaiwes &k | r_ex le if the
protecting group is a bl_gpnzy?é%bggﬁéﬁﬂh%%o%?%%@n@%ﬁ?Eg%otrg%sﬁ tribromnde
or trimethyl s‘i"}i"{f)Tm%lﬁacféx mEmbered pngariihehe grugtine: (di chl or onet hane for

exanmpl e) would afford the conpound 18. & her nethods to renove the benzyl
et her woul d invol ve hydrogenation ( rogen gas or ot her hydrogen source
such as cycl ohexadi ene or anmonium formatd) in the presence of a palladium
catal yst. Solvents suitable for such a pr@icess include nethanol, 20
ethanol, THF, ethyl acetate and di t enperature between room
tenperature and the boiling point of the sofvent. If the protecting group
was an acetal derivative (tetrahydropyranyl or methoxynmethyl ethers) then
hydrol ysi s coul d Ipéerfdf X'ct dcbr@Xder aci di ¢ conditi ons (hydrochloric acid)

sul furic id) p-tel eeSL&Jt]{1 ' i orgiﬁ#gli(cion exchange resin) in a
sol vent s%ﬁh as rres?hsar?gqgfn’e ?r%{“’ dC y&rCSZ%H%ibét%ng@lh’li,e. I f the
protecting gréiNalyhorNO,acyl derivative (acetate, or benzoate for exanple)
then hydrolysis could be effected under acidic conditions as descri bed
above or under basic conditions (lithium sodium or potassium hydroxide) in
a solvent such as an al cohol, THF di oxane or acetonitrile at a tenperature

between room tenperature and the boiling point of the solvent. If the
protecting group was a




30 silylwgwgsa%hen conpound 18 may be prepared by hydrol ysing internediate
- 24 under / 66555 PCT/ US00/ 11630 0 2 JAN 20p4 10 - 3BCT/HE00AAFHI ¢
conditions described above or alternately by exposing conpg Q'; §4 Q]o a
fluoride source (eg potassiumfluoride, cesiumfluoride or t !A %9 '”[yl
amoni um fluoride) in a solvent such as an al cohol, THF di oxane or
acetonitrile at a tenperature between rodfrtenperature and the boiling

poi nt of the solvent. An inert atnosphere of nitrogen or argon may be
necessary. Anot her | 7] o oyn 8.wouyld be to convert
the protected N—hydggi;m&rﬁ%?ﬁgp%gﬁlﬁfﬁégﬁgcb%@ﬁﬁ‘éﬂé SEUEse ot Gralelaci d
ester (by IithCutf Gely é‘kyle&kbﬁ&wgécfmlﬂgoyﬂdhlby,aﬁ;u,&lﬂsdﬁiunédé}ylFri-iSOpfOpW

" borate) or pal hadi : ) i n 1 di boron pinacolate) and then
couple this borgﬁ&%ggh%@g&é%g&%% ig}ra%%bgbwi th an aryl chloride,

broni de, iodide or RednfiRanrs indenendent sghstituais Gomahd @dipinticahallysi  Syst em as
descri bed pgevj | otecti as described for Schene 8
woul d af f ord thlngl;edsﬁlst}réagggg%p@%kgg%%o éw“*’?“%ﬂ%{r substityteq Cy to|Gy cyclealigl, r ~~~~ "
Ji a R- i w ~ kplRpbstituppdzgyl-hetsrocpelic] substitated hdRrodyclit; NG\ ¢ chr20 Schene 9
According to Scheneg 9is ¢ teatfigpt of the N-hydroxyam dine 18 under reducing
conditions (e.g. catalytic hydrogenation, iron in acetic acid or

hydr azi ner aney°fihereachitigelly agcenteble saft theredf.i nt er nedi at e 25. Sol vents suitabl e
for such a (g)rocess i ncl ude nethanol, ethanol, THF, ethyl acetate and

di oxane, al®a tenpet Brtieerreferedsehoficompoindnptihitinvesti ANgddpitedii drufigrpoi Nt of
the solvent. Protection of the secondary WO 00/ 66555 PCTNSOO/1 1630 0 2
JAf~ ~; -40 nitrogen (a tertiary butyl carbamate is shown as a non-limting
exanpl e) under standard conditions woul d theén_gi ve conmpound 26. Reaction of
conpound 26 with an el ectrophilic cyanatyng agent (e.g. cyanogen brom de,
N- cyanobenzotri azol e or cyanogen brom deN 4-df net hyl am nopyri di ne conpl ex)
in a suitable solvent (THF 5 aceteptN '
presence of a base such as pyridin sodi wm_hydri de or potassium
tert-butoxide) may then afford the\d ‘ O;Iu conpyund 27. I n sone cases the
cyanation step may occur with concom'tant H enovdl®of the secondary nitrogen
protecting group, if this deprotection foes not occur in-situ then a
further hydrolysis step would be required. 10 An alternate synthesis of
conpound 27 may follow that of compound 18, Schene 8, where an

N- cyanoani di ne br oMihdeir2B; is p dizpistiettdibefith€ SAPSIARGCh; - i m | ar
strategy tg tqeasrsgi;\%i)eggé shown in schene 9@00%%%%9%%8%+£e}gs&3ﬁ% a

sui tabl e functionalised aryl boronic acid or boronic acid ester to give

conpound 27. I n another strategy internedi ate 28 nay be converted into the
correspondi ng boronic 15 acid or boronic|acid ester and coupled in a Suzuki
or Suzuki type palladium coupling wtfz& suitable functionalised aryl

bromde. R~ 8r ~ R2 ~N CN

X is selected from halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,
CONalkyl,, CSNalkyl, CNHNOH, C, to C, alkoxy, C, to C, alkyl, NO,, C, to C,

perfluoroalkyl, S membered heterocyclic ring containing 1 to 3 heteroatoms, or C, to
20 G, thioalkoxy;

Y is a substituent on the 4’ or 5’position from the group including H, halogen,
CN, NO,, C, to C, alkoxy, C, to C, alkyl, or C, to C, thioalkyl,

or a pharmaceutically acceptable salt thereof.



28 20 THe o5R S_unds of the present invention can be useddfyddgfidsgr m of
salts derive rom phanmaceutically or physiol ogically accept abfe aci ds or
bases. These salts include, but are not linted to, the foll 8 &N 2804t s

wi th inorganic acids such as hydrochloric acid, sulfuric acid) nitric acid,
phosphoric acid and, as the case may be,_ such organic acids as acetic acid,
oxalic acid, succinic acid, and nal efi c"Hcid. oher 25 salts include salts
with alkali metals or alkaline earth netals, such as sodi um potassium

cal ci um or magnesi WRHotHar Bk WO

00l 66555 PCTNS00/ 11630 P ‘?‘%ﬁ‘ff;ﬁ@?’b‘%@fﬁ.ﬁﬁ‘ﬁ”éﬁﬁ%ﬁt. onﬁﬁ‘sﬁﬂgg?ﬁgﬁémﬁ%r s,
whi ch, when ad#igVigt Be gepaciuse shoem beldMm  convert to the active moiety in
vivo. This invention includes pharnmacewt cal conpositions and treatnents
whi ch conprise adm nistering to a mammal \a_pharmaceutically effective
anount of one or 5 nore conpounds as de% Tded above) or a pharmaceutically
acceptabl e salt thereof, as agonistg oflthe ogest erone receptor. The

- progesterone receptor agonists of this bnve ﬁ used alone or in

conbi nation, can be utilized in nmethods o acepti.on and the treatnment:
and/ or preventWis#eisf dysfunctional bl eeding) uterine |eionyonmata,
endonetriosis; pol YExg KCorhgR Ovary syndrone, carcinomas and adenocarci nomas

of the endonetrium_ovary, breast, colon, prostate. Additional uses of the
i nvention incl ude sishhioaG trCotlkyl.onf, torff &iBalkylhen t he conpounds are

erpl oyed Tor the aloWeelibich Hbhihiogt RN, KB, ANACERNIECONHaANe OF more

phar maceut i caICIF%\] accept abl e Gar ners ‘or "ex¢i pi ent r“exanpf &, solvents,

di l uents and t$ENHalkd, CANdkyla & Shialkat 6, te St alkdbr6h & Cyalkaxysuch 15 forns as
tabl ets, capsules, ydispsk fHer&ipRPYIRLSe, Jlc@AlLES, Or suspensions

cont ai ning, for exarrf)l e, fre(%lrrn gbout’ 8 85 t 9 @fof suspendi ng agent, syrups
cont ai ni ng, f &r a@harmarautically gaseptabletsalt thereof. 50% of sugar, and elixirs

cont ai ni ngyo for exanghfer ptdrasARRbuAR e oR Bl late RO f DRich RK&: OF
parenterally in the for rrnpoff_ st epr#euPi%gjt eecfg’gfﬁqé’%g%?ia{)eﬁg&grm ‘gﬁlgibke{hls?i ons
cont ai ni ng f r grihigphsne onfugs ring sabgfigyesddyXliand) Yage desciibedaaho®0 i sot oni ¢ nmedi um
Such pharmaceuti caly QfkR féférieﬁ@ﬁb%m}f, (o 18 gﬁ?[m' ey fr about 25 to
about 90% of the active _?ngredi ent H)gQ%rrbi ﬂg?c{ugﬁsm h l%éar%g?og}cer, nore -
usual |y bet wedtherdifbl is 8stxaprmtsobring widithgrtructiee ef f ecti ve dosage of active
i ngredi ent enpl oyed may vary depending 9n the particul ar conmpound enpl oyed,
the node of admi nistration and the s r of the 25 condition being
treated. However, in general, satisf@actory|lresults are obtained when the
conpounds of the invention are admnjsterefl at_a daily dosage of from about
0.5 to about 500 ng/ kg of ani mal bodywei referably given in divided
doses two to four tines a day, or in a Sustgfhed release form For nost

| arge mammal s, the total daily dosage is fromabout 1 to 100 ng, preferably
from aboutl52 t o 80whgeinDOSa@r 8X*forns suitable for internal use conprise

200 - 42 conpound | PEERR £ AN Se CRBaleR el i, © ©

phar maceut i caldSiNakgbepNaRl e carrier. This dosage regi nen may be adjusted to
rovide the optimal, therapeutic.r 0 .. For exanpl e, several divided
goses may be gdm’ n S?Z’P@ggﬂﬁ‘i"fl@/mﬁﬁ‘ﬁ?’ﬁgi{eﬂgs@ Wyﬂrggbﬁ‘i&bﬂ@liteﬁhﬁwl’reduced
as indi gat ed lﬁ%td@a&y_&%@l@?ﬂﬁb&&uﬁﬁﬁfb@stcpﬁéfﬂlﬂﬂ,tﬂrqus&.st&%{cygyi,on. )These active
conpounds nay . be admi ni stered ora as as by intravénous

i ntramusc 5‘; PetS’i”c’écErf]B’csﬂﬁsé’Hg ‘?IB‘EYPE%.‘” %(%Fd carriers include starch)

Ikaclt ose, V\ﬁi f:al ci urrl_qumspb@tiedep_eidfelmgbs(meads!ﬁ}oﬂﬂhsgéohii&ﬁilaing%ﬁq,Qé& alnd |

aol i n, ile liquid.carrjers in e sterile water) polyéethylene glycols,
non-i oni c surf@%ﬁ&‘ﬂ’f‘émﬁﬂg‘ %bé‘ea&]fﬁ'l(gt?)ﬁ %}'CL"G'&‘ML substiyied C; poanacloalkyl, sesame
oils, as are aphroptitueddart]chetdrecyond, sitgtitfed higrodgdlicVROl, f €dirent and 't he
particular formof adm nistration desired. Adjuvents custonmarily enpl oyed
in the preparation of pharmaceutical conpositions may be advantageously -

. included, such as flavoring agents, coloring agents, preserving agents, and
antioxidants, for exanple, vitamn E, ascorbic acid, BHT and BHA. 15 The
preferred pharnmaceutical conpositions fromthe standpoint of ease of
preparation and adm nistration are solid conpositions, particularly tablets
and hardfilled or liquid-filled capsules. Oral admnistration of the
conpounds is preferred. These active conpounds nay al so be adm ni stered
parenterally or intraperitonea(ly. Solutions or suspensions of these active
conpounds as a free base 20 or pharnmacol ogically acceptable salt can be
prepared in water suitably mxed with a surfactant such as

hydr oxypr opyl cel | ul ose. Di spersions can al so be prepared in glycerol,

l'i quid, polyethylene glycols and m xtures thereof in oils. Under ordinary

Y L o, N 1 M o o . S o v




conditi 0261‘ %anuf acture and storage and nust be preserved a(%al nst the 30
cont ami Nat 1M§>3cti on of microorgani sms such as bact eri al PGHHSEMEH0. The
carrier can WO 00/ 66555 PCT/ US00111630 0 2 JAN 2Q04 - 43 bdé 2aJaBINgnt or
di spersi on nmedi um cont ai ni ng, for exanple, water, ethanol (e.g., glycerol,

- propyl ene glycol and liquid polyethylene glycol), suitable m xtures

t hereof) and vegetable oil. This inventi-8h is further understood by the
following non-limting exanples. S EXAMPLE 1 5'-(3-Chl orophen~piro

[ cycl ohexane-1,3 -f 3HL indolel-2"tl"H)-thione

Spi ro~cycl ohexane-1,3 -'"[3H indol]-2'-(1"Hone I O A solution of oxindole
(25 g, 0.19 nol) inR.aiﬂfydwﬁudkyletrahydrofuran (800 cm) was cooled to -20C,

then n-butyl i thi i cm, 0.38 nol) was added slowy
fol | owed by N, W%%?&My&c%%? eé%’ 'di ani ne (51 cni, 0.38 nol,). After

15 min. 1, 55diiodo t was added sIova and the
m xture was al | owe(F:I)ﬂ?li C%\Ngmgn%g Oftg%(')'}ﬁe y)aff’ﬁtP‘é‘ an AFYMRetEe F3rporjomapd 16 h.

satura'éI del 5f aqmeqjuksecmmpomdunfﬁmlxmrmdmmmmhtaﬁfbné Oﬁmb)ed@mhmc (1 h)
were added. Al re separated and the aqueous phase
was extracted wﬁg%}%td&a@ﬂzusf}% "fgy 8‘8’%33 digsterepmsrar While skovayt r act ed
wi t h hydr ochl owitkoud edspect tO”_Btel‘QOPhdxmmy mﬁeﬂmﬂh Waride the pregent 2EhtRlincludds | €d
hestane. (200, ot opupapiiert Sl RIeaR: &yt s iemit Btasiod. col | ect ed and
dried : n vé%uoertaoﬂmaliy funeR suh$ Btbdeeldomﬂsr]aﬁ)wamaiaﬁeﬁ%(tu@& 09%6(113@1&0' orless
crystals: 10 6. 84 1H J =8
Hz) 6.94 (t, %%C&#%%a"ﬁfmé%/s% ‘)fpﬁblej“ﬁ ‘g?f%?{) 7.44 (d, 1 H J =8
$z) 10| 3 (S, 1H) . Thetesin- Bil@ﬁ’o:spseldmieyabwf&XﬁB@thlmﬁght[ﬂﬂbﬁﬁﬂ%ﬂéﬁ‘cl%xln(? I 6H) one
o a solution ne- -one g,
0.09 nol) in asgg“trftgd %@Lﬁ%ﬁ‘%’g@g PE™) BTORP: éhé‘é%%“’rshoa‘?fb?ﬁ afems, rederplly d tg6 0. 1
nol ) and br ori qaebop atonss ¢ alkeny0'Oik xmaidpdwlhhudbtbotmtﬁ%ht A4hd 8fandld Thdln St Er %zm
t enper at ur tioned between water and Et OAc
The aqueouisaj phahgyl fed wét?(}tq rog%;éserg ‘Cfmﬁw‘@a&ﬁ\}’?wsﬁf‘gﬁ@ta‘%%‘b&rﬁﬁ?@d organic

| ayers were vv@éﬁe&;lpqurﬁblymmo% carbori @ains; ‘QIGnYIANr@RAdintehdédMa IB8¢er bad

evaporated and,the.. hurate ex The precipi tate was
col | ect ed, an%té i Ef%%gg%\%ﬁnau%lgr "ﬁwqﬂglgﬁﬁ?Pfféﬂ bSTASRARTEPIE 6. Sg, 67%

as off white d’toyéstfmﬂsommpmw@oSmsorﬁtomﬁpmmbaﬂm&@oth&nﬁZ (m 10H), 6.8
(d 1H J=0G. S8 (dd, 1 H,

8
J-8.2 1. 8 H), Tlf%)eﬂﬂ §%§efg’g1° arﬁ*“’%y %‘b%f‘r’i‘l‘e&F &&H&S‘H‘B)@Hl ?t@lght- an
[cycl ohexaife- Pr%lctltﬁl-qhamrsdnta}edahplihtxH)nydmmbéngﬁiupi h#¥ihgOff to 8 carbon atom
- S -bronospi ro[ 3 ndq| -one (0.32 g, 1. 14 nmol )
and tetraki s(t réf&hag ){@ﬁgasr% “.arﬁ%'g‘ pahtheé ﬁ’}bé?m%é a‘li_gi befer@mlaz aﬁﬂtﬂ’?“Plaﬁ
di met hoxyet hanest @@cnbﬁdppmllsmbsmtetdd withl €tomNZtof6Qfroudd chdsBn frothQhd f§tS M Xture
was then halogen, CN, OH, and NO.

The term "aroyl" also refers to a carbony! substituent carrying a phenyl group
25  or a heteroaromatic group. The heteroaromatic groups of this include 2-, 3- or 4-
pyridinyl, 2- and 3-ﬁ1ranyl, 2- or 3-thiophenyl, or 2- or 4-pyrimidinal. The term
"substituted aroyl" also refers to an aroyl group as just described optionally
substituted with from 1 to 6 groups chosen from the list halogen, CN, OH, and NO7.
The terms “substituted alkyl”, “substituted alkenyl”, and ““substituted

30 alkynyl” refer to alkyl, alkenyl, and alkynyl as Just described having one or more
| substituents from the group including halogen, CN, OH, NO,, amino, aryl,



10 added 3-chl or ophenyl boronic acid (0.21 g, |.37 mol) and sodi um
carbonate (0.36 g, 3.4 mmol) in water (3 cm). The solution wa® bANMQOIKt to
reflux for 6 h then cooled to RT, poured into water and extracted with

Et OAc (x 3). The conbi ned organic extracts were washed with water, brine,
dried (MgS04), and evaporated. The residue was purified by colum

chromat ography (Si 02, ethyl acetate: hexane 1:3) to afford the 1S subtitled
conmpound (0.28 g, 0.89 nmol, 80% as a yeI | ow solid: np. 164-16S C , 1H NVR
(CDC13) 8 1.60-1.78 (m 6H), 1.81-1.99 4H), 7.04 (d, J= 8.1 Hz,

1 C-2 ﬁlK/R4(7( g:Dé?é%‘?}’%Jlf’rﬁbgtﬁ&%? @FQ‘%’EE?%E }@? "Jzyfl.% zﬁlﬁ”‘%oéyfé’%& b iﬂtﬁ% 124. 06,

12S. S0, 12S. ﬂﬁyloiﬁ,&ll@ﬂcarﬁ&@l 3%k y1da2 8036 alkglamidd 2rfthio. 1 BRes&9ubstifidntsinayl 39. 14,
142.17, 182.89 (sf3 (El') mz 310, 312 20 (MH+; Anal. (C, 9H-$CINO) C,
H N To a sbf aid @fi@fans ca{baneﬁﬂléwbaﬁ@wu %zﬂkyra{l SyRupgtiexiderbthat the [ 3H] i ndol |
2'(1'H)-one (20 cnB) under nitrogen was
added 2,4 bi %Paﬁg% ConStq eerslf}lsgab%@gﬁg%%xm?gf4 di phosphet ane- 2, 4-di sul fi de
(0.89 g, 2.2 nmmol Th@féﬁnt ?/lmléﬁﬁééﬂ@lefbﬂﬁfo%feﬁﬂﬁﬁf arb@htit!Xysteh Whichmsy bé he

m xture was evaporated and the 2S residue sumj( ected to colum

chr omat ogr aps$iygle Singor nitlidple ardmstigmmgs @rsadlpeh adl togdther)as sechathétort deaat ol i d
t1t1e conpoubflt Sahg drser Hrkseiiites By ot el iRt Sasyn. RS adbs | 207
(C:m ;H)NNR (%g&g 1n§1ulie Si;?ht are]no@ﬁnﬁﬁﬂ t@'i?nen}h %hthg? b%eﬁg% aﬁlt;!)yl 8240(7 - i I]-|)7
7. 86 (S, 1 H)rahﬂr@t&phmyl_bhbhalﬂ[ryl 30 M5 ((+APClI) mz 328 (M+ H+. 0
%A(N 120(2)4%4515 éfgp 55@ ternoseBRstitnted et mfers %whasgustrdsﬁr%mn}g Lo §/I )

b itril
ndol]- 2 (1 1SRRG A urinc HATRAREE N O SOE Mo ) was

added 5 t et rajdlsulityl] akany, alhesnhikory palload substited Qlkgloxy, dkylenibbiyl, Af t er 15
mn. 3 fornyl Ehenyl boronic acid ( 1.00 g, 6.93 g) was added foll owed by
pot assi um ca#l mlnaltbexxzallgdargmozqrmly inwater ( 10 cnB). After 20h at

fl th t I d d t d wth EtOA
XN I X U M35 SRRSO s Gded RrBnB e Y SNl £G4 S dpathh et O

(MyS04) gnd A& AL 8fla sfﬁbl% rﬁlﬂﬁbﬂﬂh@ hétérd@smpﬁﬁg whitd iyateatedPartially
chromat ography (Si Oz, Et OQAc: hexane, gradient elution) to afford the title

compound (0. @&amratzd 15 upsatirated 0and wikich cowsisteofarton, atorhs Nmrfrqr@mm) f@ri. 65 -

1 85 6 d, , 1 H J
= 8, (ZmHz) %eteri’a{‘)f“s Sflefifed%‘om ﬁxe}gggup “i‘g%‘ém@ﬁ Iﬂl SJatomé IT-E‘3 - 7.88 (

m 2H), 8. 06at61=nsMbém1&zw)Th%e@&oéﬁllc rﬂa alsBﬁﬂolud@ aﬁ{( i‘ﬂlﬁ%yl:h@hﬁg%g6 (M +

H+. 15 3-(1",2"-D’hydro-2'-oxospi rof cycoexane13 Hl i ndol ] 1-5"-~)

benzal dehydewth)dhrmy'ﬁtﬁ abo\Eeoieﬂhed)hetexbcychc rings is fused to an aryl ring. The
3-(1', 2" -di hydro- 2 -oxosplrocycl xane-1, 3' i ndol al dehyde
(0.59 g,20, oBetipsygliciHneneype ﬁ%ﬁﬁ@ Ry hcieroas et %@am&a?@s@ i ne
hydrochl ori dFesﬁt;’ njtZtrgctul% i IRk rf{t'éjolé Ogllﬁcglrﬂe?e(f&é@ﬁ@ it gxdezfo{’ mol ) .

ce wat e £ alaed

After 20 mn e mxture was co ntrat and the product

20 extract edexniple Hetdhydfofdtan, piperidinytbpipedzinyly droxopipasidingl, aespinydashed wi t h
sat. sodium hydrlggen carbonate solution, water, sat. brine, dri ed (MygS04)
and evapor at BAeliiayls pudazohd, Byrtyl.myearingki nysingidings pyridazing, exsgelyl 1009

5 SR g, S0 et B 0,
8, 2 Hz)25 7. Bézothieny?, tﬁlaﬁf&'pfﬂohﬂ%{{]’ tkﬁam&pﬁoh s@l?o:(ld@ aﬂ(ﬂ")soq&fﬁoﬁ’n 5 (s, 1H,

br), 8.25 (s, 1 H), (s H, 31 )ESI? m z
319 (M- H' The term substltuted heterocychc 1s used hereln to descrlbe the heterocyclic

3-(1,2'-D h}'% g?)t%{?fi%&ﬁ :clrtg hchlgstﬁlqgn)‘gsa 3 ?ec%‘dderOIL %hl_e[I groﬁip wlmc% 1néiuAes

benzonitril e
3-(1,2 Dhn&i& @cwm og[aﬁﬁﬁd ghg%asﬂsﬁ&uéda%grﬂcya@lgkyﬁamﬁ1 benzal dehyde
rm Wwas treated with 30

OX|rre(0 in chlorofo
sel eni um d| oxmhrkatl(tﬁi QBexgd Bk yE1, ratkoixy, amhbxnewbsdut@dd&qum hliylcarkpngly 16 h,

the 0 %0 ) A’e\tikgfﬁ:gﬁ)oxy, alkylamino, or arylthio.



-46m xXtwhaowesssconcentrated and the residue purified by peqlwkponieso

chromat ography (Si 02, Et QAc: hexane 1:4) and the product re-crystallized
from Et OAc- hexane to afford the subtitled conpound (0.161 g, 0253ANn20g,

. 35% as a white solid: np. 190 - 191 C; "H NWR (CDC13) 8 1.59 - 1.87 (m
6H), 1.88 - 2.09 (m 4H), 7.03 (d, 1H J=,8 Hz), 7.42 5 (dd, 1 H J =8, 2
Hz), 7.54 (t, 1 H J=8Hz), 7.58 - 7.65 (m 2H), 7.78 (dt, 1 H J =7, 2
Hz), 7.83 (m 1H), 8.26 (s, 1H br); M5 ((+) ESI) mlz 303 (M+ H)+.
Reaction of 3-(1',2 Theittmditinedkyldssased her¢ia yeletth exBe1 SR Erodp Wisdrd R idakli- 5' -yl )

benzonitrile an ent acordln to the ro dure in exanple 1
gave the title %oh%%@ﬁ@oq%co@ggﬁ’gé tt)g&rg%a TS, pFFF\TRﬂ Ifﬂé@ré?)‘)a%m& 38 -
1.55 (m 3H), 1Dhelter@P ‘alkokyD®s vsed herdih to réfet 6o t(deRJgrdﬂlxp, \;I/hereﬁla-al Dor 7.63 -
7.69 (m 2H) and 12.76

. ('S 1H): M5 ’( (- 3u§%‘5é?c} all#{l 603[%1}111%\»?_@ cal‘})%wﬁ@gfgeragly’] to 6carbo|_rlxZ atoms. The

4-(1',2' -Di hg/drmnm“awhuﬁXmmpndrmrdn mye:ﬂeodaemnngaqug wﬁeraxldis AR slsButed11-2 15

Lt ophenecar bonkdy ) Sricdl st iy 2 bl SpAEnSCar bonl L1 e, A
tetrakis(tri phegwlhmlwdlspm mel)qda:lr setdtinred@Jky(, Qomsinig 1Qo  carsdH Joa8ld

hexanmet hyl di ti oA 3 I i met, et hape (5,cnB) was heated
under reflux f rrg%%ﬁwqttﬂgﬁarggﬁgqgﬁ tgh%ﬁ"" 1%53¥%%W| STHSFA Bareip &0 (RS 120
absorbed ont o fthofDOR graupdwpere Rfis alidyly sutatitarsd atkyr, @msxﬁgga@mcgr&pz

met hyl ene c or ffor he .subt i e, nmpound ( 1.04 g,
3.8 mml , A“% pQ?e‘gDp’? bf’l"s(’gé&ﬂs“é‘? fg\ k’iﬁﬂ @‘7 ge fss‘sb?@ 9H), 7.56
(d, J= 0. 9 HZ SEH)ndaﬂ a&ﬁte(tdry a]nmesOrvl&rdﬂthe]aH@l or substltutcd alkyl frou ps,
4- (1, 2-Di hydro s exane 5- vI 2 th| ophenecar bo
nitrile 25 A soﬁ% 19 qi{(f?bog%pof}’rso%geﬁbfyo{@ c‘iaa?‘?éﬁl? whigh mpgpg cither
indol]-2'(1'H) -ttmarr(e@)r Bifferpnt dndSherpoirit)of atthichinbm isOdH thé hltrbgklﬂfmwl phRsSERi ne)

pal | adi un(11) (‘sza%g&r%rgfc;sﬂtowr)F %ng triphenylarsine (0.14 g, 0.47 mmol) in

di mret hoxyet hane was “st1rréd under NZ for 20 minutes. To this

m xture waslSt hen addbelc@apotmdsif this/insnsinmyray b2 pleparphaneamg e iditlods (0. 64 g,
2.35 mol). %&?%&Eé}?&v"as brought to reflux for 32 30 h. After cooling
to roomtenperature e reaction m xture was absorbed onto florisil WO
001 66555 PCT/ US00111630 0 2 JAN ~, -&%hemed purified by colum

chromat ography (Si 02, ethyl acetate: hexane 2:3) to afford the subtitled
conmpound (0.43 g, 1.39 mmol, 74% as an off-awhite solid:'"H NWR (CDCl,) b
1.56-2.1 (m 10H)) 6.97 (d, J= 8. 5, 7.139 (dd, J 8.03,"%.45 Hz, 1
H, 7.57 (d, J . 1 H '4Hz .84 i(d, J =
1.4 Hz, 1 H), 8 ,)82.0 .86-R34.4 (t),
48. 13 (s), 110. : , 3. 92, T7 128. 44 (s),
137.55 (d), 13841~T4 N1-)—-r4-¢-4 A13/(s) ; ME( ¢ M H) +;
Anal . (C,8H,6NZ0OS) C, H' N. A solution of

4- (1, 2-di hydr o- 2- oxgspi r o[ cycl ohexane- 14 3- [ 3HJi ndol ] - 5-yl ) - 2tHi ophenecar bon
itrile (1.0 g, 3.2 nmol) and Lawesson's Reagent (1.3 g, 3.2 mmol) in 10
o-xylene (20 nmL) was heated for two, and a half hours. The.reaction mxture
was washed with distilled wat e (5x100 m.)) dried over RI\/gSO4 and
evapor at ed. The produgt 5

Et CAc: Hexane 1.5+ a
pal e-yellow solid: mp
(d, 1 H J =1.5 Hz),

8.

= 1.
Hz), 7.69 (dd, 1 H, J 4, 1. 7.10 J .
1.77 (m 7H), 143-133§m 3H); I\/B(EI)M+@n12 324 EXAVPLE 4
3-f 1. 2-Di hvdro- 2-t hi oxosni ol cycl ohexane-1, 3- (3H)i ndol | - 5-vl | -520

fl uorobenzonitrile To a solution of 5 -bronospiro -

[cycl ohexane-1,3"-[3Hindol]-2'-(1"H-one ( 11 g, 0.04 nol) in dry
tetrahydrofuran (200 cm ) was added sodi um hydri de (60% di spersion in
mneral oil, 1.6 g, 0.04 nol). After 30 min. stirring at roomtenperature,
the m xture was cooled to -78C and butyl lithium (1. 7Min hexanes, 25 23.2
cm, 0.04 nol) was added slowy. After 30 mn. di-iso-propylborate (25 cnl)
0. I 1 nol) was added and the m xture was allowed to warmto room
tenperature. After 2 hrs. hydrochloric acid ( 1IN) 500 cm) and ethyl acetate
(500 cm) were added. The aqueous phase was extracted with ethyl acetate)
then the conbined organic | ayers were washed with water) brine, dried
(MyS04) and evaporated. The residue was



30 trityihadedssM th hexane and the precipitate dried in pagmgodnespt ai n
(2'-ox0-2, 3 WD 00/66555. PCTNS00/11630 0 2 JAN 20p - 48 JAN 2004

di hydrospiro[cyclohexane-l, 3'- [3H indol] -5 -yl) boronic acu% g
86% as an off white solid that was used wi thout further purlflcatlon A
sanple that was further triturated with gkhyl acetate had the foll ow ng
properties: np. 255-260C dec.; "HNWR (DM5 Od6) 8 1.50 (m 2H), 1.73 (m
8H), 6.82 (d, 1 H J =7.72 Hz} 7.66 (d, 5 1H, J=7.72 Hz) 7.91 (s, 3H,
br), 10.36 (s, 1H); M5 ((-)ESI) mz 244 [MH . 3-( 1 (2-Di hvdro-2-oxosni rof

| oh 1 3-(3H T f
37 EL i br oot | uor obersanans i¥gkiane bbmploaNERAAMIE bhihfud S s PR 00
n-butyl it hi ufireu Seap-reetelfis basp (e.grbpiyd lithinmplithisen dijsbprepyl@0idej potastitve ni xt ur e
was treat ed W thaxdMm aﬁd?xglaﬁi@@})m'aﬂugh%lbﬁxlt (e%t I?'ﬁ'i: c(xet\ikg %F?)unﬁ%%dé Vﬁ'e{] %{ ng was

10 continued at -78 After dilute
HO aq., separ é?@ﬁCda‘ﬁ@P?fhféf%q%e%ﬁjQ (kapde, er,eS)@ﬁt Eamtm}d W2.t1h 1982Dixcthe ! The
conbi ned Or ganipgesk f Sk '

(NS ) and evanaret or kel SR, RGN o 8 imE Tlfesullhd T
mrol , |1 00% as dganign js: ‘heﬂlircmwét@mess)d@trpmleFU(&Iaﬁ an i’lkﬂ(}lahde? pBfer{hly aiRH) ,
7.82 (s, 1 H anpaed 0 a
solution of the | as%ﬁglaé(gk %gnu%%ed%ﬁeéﬁm amezlfééufgggoqt%gl ngﬂeﬂto acrlleo-{ wat er
(8:2, 50 cm), Pﬁﬂ%ora%jmtwwﬁpla@ébcaﬂcbbe(blmna@ng,nm diipdiflg. Sabsdquent

hydr 0Xy| anijge @Y@ﬁlﬁ&%%‘hgﬁ)eé&is ‘élrﬁocghl rith B ide m%Pgl 04 \559 &&%:H‘ [§cvas heated
under reflux. After ?ure was co0o 3 ¢ and the
residue partitisoned S\Efétaaéehlovmeéhanmanmdécmcequﬁh@ l&ﬁwemusndearfecrdxms
re-extracted WatdatEliChS: fSy I gd with
wat er, saturat gd StOtI urﬁramamgﬂ&@gér)%gﬁg%)g sol ultglrégg%gg'?ﬂh\r%@aﬁ%j\w (NgSO4)
and evapor at ed %t@rake(tephmmle shine)prlipdismé®)cn pelisdipdeacotate)sn 6 Suitbleg, 17 24 :
r77m2)|4 ) 8;(V‘)27V\’|("”m§$1vé’i@§c g;%?ﬂ? Wrﬁe'ﬂﬁ“f_@tﬁa% tagt%n(epé{ﬁdft)‘_é}%lhg{ééatdg ‘J(}ll\@m% I\/S o5
(EI) ma 21f [Nﬂqer axrnlertam@mﬁar@n(@r%n)gThmxxm s1tin)treated mmpparyl’(l )
acetate (370 ng) héf&Bﬁ'y]qum ééﬁpor'bgroﬂﬁ%t:ﬁ@kty 4ok G bgsjquodﬁml ):arliJ ng e ni trogen
and heat ed under refl ux. m xt ure was ‘evapora "t he residue
taken into Et Ot X}ﬁ%‘ﬁ%@‘msﬂm Bhisphate) in waterer flaogjde Smefceswmﬂuendedrl ed
(MySO04) and evapdr attdr P 11630 0 2
JAN 2pQ~ -49 bronobenzgglg)%c%:d?fgnégﬂé l-é%&d%g)dgg& lgg{egﬁsgg%d %ipyﬁ%%/bg used

wi t hout furtheFta?ﬂ?Fq‘PF‘t!‘atl on. The above brom de (3.0 g, 15 mmol) and
tetraki s(tnophenyl pRQsH &Qﬂﬁﬁhdlﬁglz% (itq}va&\g: ARitWeitd: Z?\v%tgrexgéteor

di ssolved in 5 di met hoxyet hane (13 ni trogen
(2'-ox0-2, 3- dPWB*PQS%‘BlPFE}PW&edﬁéﬁ%ﬁBE Qrgagc sol[/emlpymmm ’]'HE Rtioxgh, bor oni ¢

acid (2.82 ¢, ainethoRY8thane,Alichictolk iR CRn R 3, ) dissol ved
in water (40 crr]i) wer e agfded and tﬁe mxtpﬁélger& ay}x%) 3 *ux After 8h
the mxture walStWeRs rapm tesRsFasre PR e Wavewmmnwwfrtmaoé@nwmwdﬁt@m(x3)

The conbi ned ofaA&KfochBYHN SerValife .NHN }é@@ég ! MySO, )
and evapor at ed. The rce3|l§{1eevvas1 t hen ?)dl]fﬁv ie %gfléfﬂé%rf?h#ﬁﬁg nrcgﬁ)a %glr“é%hy

( Et QAC: he%%neas‘bﬁ“‘a‘&iﬂ@ht el ution), and the product recrystallized from

met hanol to give [fR, andR, are different then th

3-(1,2-D hydro 2- xos'?nr o[2c?§ec ‘o°’§'>’<an°é‘- emtenﬁjd’at fspr%parﬁd)bygeafcp%trhgbenzon|tr
ile (1.78 g sdiggjo witly gng equivplentad the efegsonhile RHXNMR- [e@DaY Bjoupe.d. 64 - 2. 03
(7 m4 :Ol(_?jzj 103loﬁﬁﬂe) E'l"hé"lresultam rﬁ())ddzglkygtccﬁéon{p%nd l_i‘i]la),_hlcﬂ:l%e 1éc?lat d%%i 1? é86 ( gz) 1
H J =2 H), Sﬂbmteééo thirqaﬁtl%rfen@lw ugigg REXI—BPalma‘éEﬂ))UMm-ﬁwo{ W] . To a
sol ution o8B0  second alkylation with R,-X. Altematively if th

3-(1, 2- D hydro- 2- oxoksypal1 lrm(;[wéycl ohexaelﬁne”f:y1 §If}]eslr SSFT‘“%‘ I’)Stqscofnaﬁnolr{bbenzom tr

ile (0.32 g) 1.0 mol) in xylenes (10 cm ) under nitrogen was added
Lawesson's reagent (0.89 g, 2.22 nmmol) and the reaction was heated under 20
reflux. After 4h., the m xture was cool ed, evaporated and the residue

subj ected to colum chromat ography (Si O-, Et QAc: hexane, gradient elution)
to afford (0.143 g, 0.42 mmol, 42% as a white solid: np. 236-250 C, 'H NWR
(CcbA'3) S1.54 - 1.66 (m 3H), 1.86 - 2,18 (m7H, 7.16 (d, 1H J= 8.1 Hz),
7.33 - 7.36 (m 1H, 7.46 - 7.52 (m 2H), 7.65 (s, 1 H, 7.85 (d, 1 H J =
1 Hz), 10.05 (s) 1 H; M5 ((+)-ApCl) mz 337 25 [ MtH] +. W O 00/ 66555

PCT/ LJS00/ 11630 O 2 JAN 2004r



- so EXAMPLE 5 4-Methyl -S-(1.2-di hydro-2-thioxospiro(cycl ohexane 1,3 13H1
i ndo~ 5 X §%6553hi ophene thi oami de 2' - oxo-2', 3' - di hydr ospPF&US00/11630

[ cycl ohexane-1,3"' -[3Hindol]-5"-yl)boronic acid 5 (2.45 g, 1@ 270AN) 2004

2- br ono- 5- cyano- 3- net hyl t hi ophene (2.4 g, 12 mml), potassium (4 g, 29

mmol ), and tetrakis(triphenyl phosphi ne)pal | adiun(0) (0.6 g, 0.5 mmol) in
di met hoxyet hane: water: ethanol (130 cm )2%0:2:1) was heated to 80C for 16
h., then poured into 1L of water, and extracted with Et OAc. The organic

| ayer was washe iLth brine, dried O, ) .and concentrated. The crude
et s sulf b oIS e SR B bt
0 obtain est¢pst | e compoun .9 -0, . mp. - ;

(DVBO-d6) 8 1.63 (m) 8H), 1.87 (ms%t% 22.27 (s, 3H), 6.95 (d, 1 H J =
8.13 Hz), 7.34 (dd, 1 H J = 8.13, 1. 3 Hz) 7.s4 (d, 1 H J = 1.98 Hz),

© 7.82 (S, 1H) 10.S0 (S) 1H™M5 ((+)APCl) mz 323 [M+ H *. A solution of

4-met hyl - 5- (2' - oxo-2' 3' -&li hydy ospi ro[ cycl ohexane- 177315

[ 3H] i ndol ]-5"-yL) - 2-£hi ophepewar bonitrile (0.6l 8. 1.9 mol) and

phosphor ous pent as 31092 g, 2.1 mgpol di Qratte (17 nl) was heated
to 8 Cfor 30 m The JrFe@ct TOmT M X poded into distilled
wat er, and washed Wt B gous NaHCO3, di 5TC dried over MyS04,
and evaporated to dryness.HThe resi due was™pueFfegd/ with col um

chr omat ogr aphy (2.5% MsOH CHzCl 2) to afford 20 thehtitle conpound (0.05g,
8% as a orange-brown solid: mp. 244-249 C 6' H NVR (DMSO-d6) 8 12.75 (s, 1
H, 9.54 (s, 1 H, 9.34 (s, 1 H, 7.76 (d, 1"H J = 1.5 Hz), 7.58 (s) 1 H))
7.45 (dd, 1 H J =6.4, 1.8 Hz), 7.14 (d, 1 H J =7.9 Hz), 2.26 (s) 3H),
1.98 1.89 (g 7H), b1B3 metodoSd; - +) ApCl MiH + @iz 373. 25
EXAMPLE 6 - Pharmacol ogy The. p%gég%%%lgﬁvgﬁﬁe fé’(‘:f%uﬁ%%b’f%?n%teargooﬁpounds of
the current inJeter9asd eveus. Ay & theoxindoleplatfremi for vkampde maction f vormmuadsay's
described bel owi A-aWitdr B ' 1 i€ d ange 0. 01 nM - 10,000 nM
and in-vivo pot elnci eayi n.%tﬁ‘rggr?&%@%f’% 1/‘12%'3{"%%9{5 mg’/%él.—y%r%r%;]GGSSS
PCT/ US00/ 11630 mepspesiymhailg in the presenceiofla patladiivn ok oighel Thtelystischiie 2). Thel ogy i s
determ ned by (eduirtd SRS cterdalef- i O] i pnding: using . the A-form of
t he hunan progeesciugr o%g' r‘ece'%)éta\(;)?r '%%?%cogﬁkggsgésgf%rb(%%%bogg afcﬁjgm%gd?r&’@band; (2)
co- t r ansf ectdi orftaadasdfechnipyesh provi des functional activity 5 expressed as
agoni st EC50 and AnhageRinst; . a 1470 cel | |iferation,
which is a further funcﬂ%&]‘g{aﬁ{ggs‘:@lﬁlﬁéﬁ@%g(l)nt%ﬁ'c?a'%oég’oﬁgéﬁfé‘ido T
ant agoni st dat ®!atfera ageeydintp Beheaie|3. Qkidationré thehmsyblstied éndaliney, Jprashraih i s a
further functi Qaad nessa¥r Y; ; IOV oni st. and ant ni st data.
- 1. hPR Binding assrgy - ﬁl&sﬁhggbsng}}t/l%?ss@'gasr#ﬂgﬁ" %gjtug?ﬂi%&%%rag%ﬁ%) Wit h:
Pat hi rana, C.; 28peb fhe iratip 9;: Caopayod 9 my 8¢ furfienfuoetionalited td providea kdal; 11Mai s,
D.E.; Torres, AyirefthiRHMH alMidchol N9 ' r ogesterone receptor
modul at or sJrom the mar i ne 2lga 8yajhrrlgp?? ggtﬁgérigllé?%tag%&%flég%qd&l%f‘ochem Mol .
Biol ., 1992, 4fltemativelgepaction opRmithgsedond keseneamdanysuitablEnonditions (pipefidine The
obj ect of thisipgsRte hisefitk; BFEl Fnlf ' staLlopal gr
anti progestatignal p%t e‘r"lc;y’.baslgd (r)ln_ Ftﬁggglgp{e?@t %ﬁds%gﬁedxgﬁfwagggs ﬁeporter
activity in CvRegagtienofthg isatin § withegrigeardveagenhomapaneRihiumd afRiREs fettiabyf er ase

pl asm ds. The i i I re.as.follows. .a. Gowh
e um DVEN (B 1 2‘%@@8%%%?%?%@ g BE B Fispa B by AluE um
(heat i nact®Pvareepylatign progedursM non essential amino acids, 100U/ i
penicillin, 100mg/ M streptonycin, and 2 mM G utaMax (Gd BCO, BRL).
Experi.nental nmedium DMEM (Bi oWittaker), phenol red-free, containing 10%
(v/v) charcoal -stripped fetal bovine serum (heatinactivated), 0.1 mM MEM
non-essential am no acids, 100U nm penicillin, 100ng/m 25 streptonycin,
and 2 M GutaMax (G@BCO BRL). b. Cell culture, transfection treatnent and
| uci ferase as_. say Stock CV-1 cells are maintained in growth nmedi um
Co-transfection is done using 1.2x10" cells, 5 ng pLEM plasmd with hPR-B
inserted 30 at Sph 1 and BanH 1 sites, 10 ng pG.3 plasmd with two PREs
upstream of the WO 00/ 66555 -s2

=D




- PCT/ USOQiolob@gtksO 2 JAN 200 | uciferase sequence, and 50 ng-5osboaaésgd cal f
thymus DNA as carrier DNA in 2S0 m. Electroporation is carrilnezc)IHRHt t 260

'V and 1,000 nF in a Biorad Gene Pulser Il. After el ectroporatii‘on, s are
resuspended in growh nmediumand plated in 96-wel| plate at 40, 000
cells/well in 200 Itl. Follow ng overnighf. incubation, the mediumis 5

changed to experinental nedium Cells are then treated with reference or
test conmpounds in experinental medium Conpounds are tested for

anti progestational activity in the preserfseer®f3 3 nl VI progesterone.
Twenty-four hr. after treatnent, the nmediumis discarded, cel}s--are washed
three tines with D-PBS (G BCO BRL) F|fty pl of cell lysis uffer
(Promega, Madi A \

for 1 s mnin a
activity is neas
Resul ts: Each treatw&nt

fitting for both agenist and antagoni 8t nodes. Huber weighting is used to

downwei ght the effects of outliers. EC a or |Cso values are cadlcukated from

the retransfornled values. JMP softwar ( SAF is used for

bot h one-way anal ysis of variance N ear respo : P .d.

Ref erence Conpounds: 20 Progest er ond i pEgestont a T

progestins and RU486 is the reference g pyogestin. A e e epice

conpounds are run in. full dose-response cufives and the EC o or"ICso val ues

are cal cul at ed. WO 001 66555PCT/ US00/ 16300 2 JAN 2004- 534 Tabl e 1.

Estimat ed ECSp, standard error (SE), and 95% confi dence int erval s(Cl) for

. reference progestins fromthree indivi uaI ¥t udi esECSM5% Cl 5 Rgongound Exp.
(nM SEI ower finerProgesterone 1 de S .509 0. 746 20-0990. 323

0. S013 0. 4860. 0280. 371 0.63710 Tri ng : d

0. 00810. 00030. 0070 0.00943 0. 00670. BAQ3L. 5 0 0082Table Esl mat ed |GCs,

standard error (SE), and 95% confi dent i nt ef val (Cl)I S for theH

anti progestin, RU486 fromthree indivigdual studieslC 5095% Cl Conpound Exp.

(nM SEl ower upper RU486 1 0. 0280. 0020. 019 0.04220 2 0.0370. '020. 029 0. 0483

0. 0l 90. 001 0. 013 0. GRrrctionefthstindolinnriongderivetiveys: wioeitheulabessteh Btredgantroe as e

PRE- | uci f er ase veh| cle control

are consi der edplgagélilogch%}ﬁerﬁésgmdlg Lf%%i%%%é@?ﬁ%gdﬂm &%? ngdr(lfio ounds t hat

decrease 3 nM ?W’Gﬁ’@!él{e&ﬂmaélchmw@nﬁmea%lwlmwlml at\and:xypesatgm ficantly

(p<0.05) E |mal i ncrease
PREI o1 er ase Satiorty Capranrs SRV byt Gl a5
conpound t hat tjﬂk%‘etbmﬁﬁbqny}wémvnta‘{e Td A additive suph & solluBthydroggrestrismmateendynduced
PRE- | uci f er asegiaffel sty (default-nM with SE WO 001 66555 PCT/ US00/ 11630
0 2 JAN 2004r -54 3. T47D cell proliferation assay The objective of this
assay is the determ nation of progestational and antiprogestational potency
by using a cell proliferation assay in T47D cells. A conpound's effect on
DNA synthesis in T47D cells is neasured. The 5 materials and nmet hods used
in this assay are as follows. a. Gowh nedium DVEMF 12 ( | :1 ) (d BCO
BRL) supplenmented with 10% (v/v) fetal bovine serum (not heatinactivated))
100U m penicillin, 100nmg/ M streptonycin, and 2 mM d utaMax (d BCO BRL).
10 b. Treatnent nedium M nimum Essential Medium (MEM (#51200- 038G BCO,
BltL) phenol red-free supplenented with 0.5% charcoal stripped fetal bovine
serum 100U/ ml penicillin, 200 ng/m streptonycin, and 2 mM G ut aMax
(@BCO BItL). c. Cell culture 15 Stock T47 D cells are maintained in
growt h medium For BrdU incorporation assay, cells are plated in 96-well

pl ates (Fal con, Becton Di ckinson Labware) at 10,000 cells/well in growth
medi um After overnight incubation, the nediumis changed to treatnent
medium and cells are cultured for an additional 24 hr before treatnent.

St ock conpounds are dissolved in appropriate 20 vehicle (100% et hanol or
50% et hanol / 50% DVBO), subsequently diluted in treatnent nmedi um and added
to the cells. Progestin and antiprogestin reference conpounds are run in
full dose-response curves. The final concentration of vehicle is 0.1 % In
control wells, cells receive vehicle only. Antiprogestins are tested in the
presence of 0.03 nMtrinegestone, the reference progestin agonist.
Twent y-f our




25 hours after treatnent, the nediumis discarded and cells are | abel ed
with |l O nM BrduU (Anershan1L|fe Science, Arlington Heights, IL) in
treatment mediumfor 4 hr. d. Cell Proliferation Assay At t he OgndANf200r dU

| abeling, the nmediumis renpved and BrdU i ncorporation is neasured using a
cell proliferation ELISA kit 30 (#RPN 250, Amersham Life Science) according
to manufacturer's instructions. WO 00/ 66555 -ss PCT/ US00111630 0 2 JAT~
~q; Briefly, cells are fixed in an ethanol containing fixative for 30 mn)
foll owed by incubation in a blocking butger for 30 mn to reduce
background. Peroxi dase-| abel ed anti - BrdUsaimkkody is added to the wells and
i ncubated for 60 mn. The cells are rinsed three tines with PBS and
incubated with 3,3'5,5" .t etranet hyl benzi di (TMB) 5 substrate f.%.lo 20

m n dependi ng upon the/éotgncy of tested cpnpdunds. Then 25 ~1 g
sulfuric acid is addefi{t or reaction and opti gal

density is read 3 2 29 R hi n (#0)efNg, 7S s of
Resul t s: Square hsf or med _ds gd _for 10 ang yard ance
and nonlinear dg g pot h agoni 4 dl_ant/Agoni st
nodes. Huber weiggAng™>~ prei ght the effects O . ECS

or 1Cso values are cal clll at ed fromthe ret ransformed val ues. softvvare
(SAS Institute, Inc.§ is used for both dhe- way anal ysis of yariance and
non-linear dose response analyses in both|single dose and dgse rgspgnse
studies. 1 s f. Reference Conpounds: Tri @?
acetate (MPA) are reference progestins an
anti progestin. All reference conmpounds arg run in full?dge se curves
and the EC,o or 1C o values are cal cul at ed: ble 3. s
standard error (SE), and 95% confidence intervals (Cl) f
st udi es ECs095% Cl Conpound Exu(nM SEI ower upper Tri negest one
10. 0170. 0030. 007 0. 04025 20.0140.001" 0.011 0.01730.0190.0010.0l 6 0. 024MPA
10. 0190. 0010. 013 0. 02720. 0170 0010. 011 0.024 30 WD 00l 66555

PCTI US00/ 11630 O JAN Z 6 tlna ed |1 C5 ndard error, and
95% confi dent i nt ﬁen? BCQEPWCB?%B%% ﬂreaﬁ{ﬁfg%pquégsgg ﬂ‘eﬁ Conpound
Exn (nM SE Mt 0. 001 0. 414
0.020 3 0. 01%9%%58%@8%64 3 thotpiilrots Qtagcgﬁggﬁl?‘?%@g% o%a%él(pscorrp(gund t hat

gi ves hal f mgpirivihe, TkH, dasend, dirBetdbkyetizoe, phct}ﬁdmoowthme rbeSEs;neJ Ghene,
Concentration of a conpound that gives half mXIrgFlh rease in O. 11

tri megestdne XVWH@D(%GtBF‘EI‘PHaWFFCWYYB‘?naIiOPE‘rFGWPFW‘%?a the gedhyxtempergiuge pf the

hosphat ase T estins or
Dot b oge St al-wlilE af e Golinetdrdbes 8 aleBnk ol R dep Yoo BR°ST1 1S

phosphat ase @gbéarbény! derivedivD16 eThen. redien msﬁb&imﬁé $3 angh anhylinas soisendt (bg. t hi s

assay are as follows.
THF, Et,0) with a strong base (sodium hydride preferred, sodium

gestone and medr oxypr gestpr one

hexamethyldisilazide, potassium hydride) followed by reaction at reduced temperature

10 (50 to -20 °C) with n-butyllithium and N,N,N,N "-tetramethylethylenediamine
followed after a suitable period of time by a trialkylborate (trimethyl or
triisopropylborate) gives after acidic work-up the boronic acid 14 (scheme 4).
Compound 14 may then be reacted under palladium catalyzed conditions
(tetrakis(triphenylphosphine)palladium(0) or palladium acetate, base (NaHCO,,

15 Na,CO0,, K,CO,, tricthylamine, CsF) solvent (toluene/EtOH/water, THF/water,
dimethoxyethane/water, anhydrous dimethoxyethane)) with an aryl or heteroaryl
bromide, aryl or heteroaryl iodide, aryl or heteroaryl trifluoromethane sulfonate or

aryl or heteroaryl fluorosulfonate, to provide the desired compounds 7.




a. Culture nedium DVEMF 12 ( 1:1 ) (G BCO BRL) supplemented with 5%
(v/v) charcoal stripped fetal bovine serum (not, heat-inactivated), | OOJU m
penicillin, 100 pg/m streptonycin, and 2 nM d utaMax (G BQQ JARLyg, 20 b.
Al kal i ne phosphat ase assay buffer’' I. 0.1 MTris-HCl, pH 9.8, contailning
0.2% Triton X-100; I1. 0.1 MTris-HCl, pH 9.8 containing 4 mM p-nitrophenyl
phosphate (Sigma). c. Cell Culture and Treatnent: Frozen T47D cells were
thawed in a 37C water 25 bath and diluted to 280,000 cells/m in culture

nmedium To each well in a 96-well plate.{Ffal con, Becton Dickinson Labware),
180 pl of dil ut edageinhtivdty RRBEHPEE WRSoAAI €S undidpalixdivth cafalyz8d 86:R13GEnOr t est
conpounds diluted in the culture nediumwas then added to ‘each well. When

testing for (tetodestripheayiplagphinslpabatium(() pr paléfdeme notatettaspMdaj#SOi,ns or t est
conpounds were added in the presence of 1 nM progesterone. 30 The cells
wer e i ncubat @@(i?w g?(éf)i’ﬂl%{hﬁ%‘lé‘&ﬁ rﬁoL‘iePF @aetangiyatshdeluendfRtO  wgter,  wo

00/ 66555 PCT. 1??%911 A2 : L nzyne
Assa, y: At ?#E%é%g tr(g(gtgmn%nt, %ﬁéﬁi&ﬁsﬁ?@\lg?ﬁa&%ﬁe@?@ﬁ%%ﬁmogl ate and
fifty ul sof kasayrybbifohede,laryias hawdcbacylticdidsahyl\wehtterobhg tiflddremethati€ shaken
in atiter plate shaker for 15 mn. Then 150 p.| of assay buffer Il was
added to eactlfonggsior arybet hetgioagyd fapiosulfenats, faprenids thedesiredramnpeinds 7 n
intervals for 30 mn at a test wavel ength of 405 nM e. Analysis of
Results: Analysis of dose-response data For reference and test conpounds, a
dose response curve is generated $aemd@se (X-axis) vs. the rate of enzyne
reaction (slope) (Y-axis). 10 Square root-transfornmed data are used for
anal ysis of variance and~nonlinear dose responsf“ """""" elrve fitting for both
agoni st and antagoni st_ fiodes. Huber wei ghti nggr{/s u;ed to downwei ght the
effects of outliers rated fromthe

cal c

| Cso \)/al ues are

ret ransf or nee = % t welPE nc.) is used for both
one-way anal ysip ari agce and non-1li ponse anal yses in both
singl e dose and||dose |15 rgSponse studi & Zr ence Conpounds:

Pr ogest er one and Fegegt one are referene® pro@lestins and RU486 is the

reference antiprogestin."All referenc
response curves and the ECso or |Cs

conpounds are run in full dose

val ues Wre calcul ated. 20 Table 5.

, and 95% confidence intervals (Cl) for
ndependent experi mgnt $EC50 95% Cl

\yer upper 25 Progesterone R l

10. 8390. 0300. 7Q60. 99620. 6326-®060. 6110. 6 $ ~£581. 429Tr i megest one
10. 0840. 0020. 0768 N 0760. 0010, 0720. D% .Q040. 1410.181 WO

00/ 66555 PCT' / CIFp gAN 2004 _58~ B 30 Tabl e 6.

Esti mated | CSp, b6 , and 95% confN taterval for the

reference antiprogestin RUWA86 fromthree i ndepéndent Hexperi nents

6 7

10 Treatment of the bromide 5 in an anhydrous solvent (e.g. THF, Et,0) with a
strong base (sodium hydride preferred, sodium hexamethyldisilazide, potassium
hydride) followed by reaction at reduced temperature (-50 to -20 °C) with n-
butyllithium and N,N,N,N-tetramethylethylenediamine followed after a suitable
period of time by a trialkylborate (trimethyl or triisopropylborate) gives after acidic

15  work-up the boronic acid 15 (scheme 5). Compound 15 may then be reacted under
palladium catalyzed conditions (tetrakis(triphenylphosphine)palladium(0), base
(NaHCO,, Na,CO,, K,CO,, triethylamine, CsF) solvent (toluene/EtOH/water,
THF/water, dimethoxyethane/water, anhydrous dimethoxyethane)) with an aryl or



| C 50 9BOwekesE®npound Exu (nM SE | ower upper RU486 1 Opd@afdosPidsh 0920. 11
S2 0.1200.0010. 1150. 1263 0. 0940. 0070. 0660. 134 B. In-vivo Bi ol ogy The
primary in-vivo assay is the rat decidualization nodel whicH ZaiANo2l0lsed to
determ ne progestational effects of both agonists and antagoni sts. The
secondary in-vivo assay is the rat ovul atsgon inhibition nodel which is
under devel opnent and hence the protocol is un-available. 1. Rat

deci dual i zati on assay~ The objective of this procedure is used to eval uate
the effect of PE6ERASH brosmidanaryherthietsroanyd ixdidesargiror heterontyetrifRerogRHagwial i zat i on
and conpare thusiaatd i I.oys_test conmpoynds. The naterials
and net hods used i n&tdﬁ}‘? g’?{s‘%’;&?’? Zlugrlé&#{%f‘%tg\lfxgp r°§’.5d° ﬁ?&‘%‘r %E:COTB%"dEBWpounds
are dissolved in 1009%RBeRiYe siraieay wauldde tovptepare on brgand zifo/dMagh@um St ock
solutions of th&otR A anl il zolaTM are then prepared by
heating (~80 oC) & hg't"%f‘?%?e toang\?cgg{d#ggsgg gf"ha‘i‘ﬂ(g 1 orhetarozzy) hsomidererdr e
subsequent | y dPr bateraany ipdide, e0denhstencany! Itriftrordrrh bl fuahte bPargP8rheRtdary@r | OF tO
the treatment efoR8 : ' i N ci dual . response was found when
these two vehi cl elgguvl\g? J’eté'c“gl}n%é’rg’é{?&%&@aié%“r‘rﬁ?‘%ﬁt%haﬂéf%f@memd 6;59¢jpan

Ovari ect om zed “T8RQUFIBC $Tanagnesiudp specjeecobbl ieqyeparet by trefibreatay 1Rl Hloraiad s230g) are

obt ai ned from j i | FFE .followng surgery.. Ovariectony is
perfornmed at Iggﬁlt%li%drg%égﬂgurt?%' to’FE’%%%?“@@W%&ﬂ%&‘"&WWPati ng sex

st er oi ds. WO Ers 8 59diumdrxanstioidisieae, Po@ssiviiNhydride BRI MEd B r8acibeathoused
under 12 hnol i gltided 2 s@nd Qb t d rat \nd water ad
libitum c. Treat rreﬁdfplic’?tﬁgkg?g%mé?gcéggth}nﬁﬂﬂgﬁlﬂlmv]g&w ed to groups of 4
5 or 5 before Fraaethdphylerrdismiredniioveddgen asu@ialile priodeiitifk 8y adsticadmini St er ed
by subcut a!"eouﬁlh&ﬁﬂo§§iih@&ldﬂaeB%a%l@gﬁmqongi e neck or by gavage using 0.5
m . The animals are treated once dally Tor Seven days. For testing

anti progestins, aniffastionaf thegidpline-2-hue deeisstive GrpiaLeitier BAdsRnEGSRemse Of

progest er one (Iﬁ,ogpmugggm%?m@g, ats#]ﬁaﬁl‘% &g{%& {]qu\%ﬁgg%gi of treatnent.

Fol | owi ng decidual stifrulation, aninals h i%n@c@iowepr ogest er one
until necrbpsydimgiiexystipae, dighleromethan©dsizane, Rives, xatene )y epmpRenkased upon :
ng/ kg mean gr épwdp i I ies, a ntrol group receiving
vehicle is incl uded?yogye?glrg%tﬁra%#g#cgfﬁ'%ggrggerr%tgtﬁﬁﬁg@ splyFrreundeicandagrt i ed out
usi ng doses wi&THOTRASTE (RiBegen AT areem provides grced td the Ghidearbbhyldeflvatide 957 Kg. - - }.
e. Decidual i nduygt | hr after the third injection,

deci dual i zat i on il%gé ig%lcllﬁggﬁmﬁnﬂ@#@%‘f‘a%l%gtelﬂaé’ra?sﬁé’eHfﬁfﬂs by scratching the
antimesonetrial lumnal epitheliumw th a blunt 21 G needle. The
‘contralateral horn is not scratched and 20 serves as an unsti nul at ed
control. Approximately 24 hr following the final treatnent, rats are
sacrificed by C02 asphyxiation and body wei ght neasured. Uteri are renoved
and trimed of fat. Decidualized (D-horn) and control (C horn) uterine
horns are wei ghed separately. f. Analysis of Results: 25 The increase in
wei ght of the decidualized uterine horn is calculated by D horNC horn and

| ogarithmc transformation is used to maxi m ze normality and honbgeneity of
vari ance. The Huber Mestimator is used to down weight the outlying
“transforned observations for both dose-response curve fitting and one-way
anal ysis of variance. JWP software (SAS Institute, Inc.) is used for both
one 30 way ANOVA and non-linear dose-response anal yses. WD 00l 66555

PCTI US00/ 11630 0 2 JAN 20p4 -60-g. Ref erence Conpounds: A11 progestin
reference conpounds were run in full dose-response curves andthe ECS for
uterine wet weight were cal cul ated. 5Tabl e 7. Esti matedECso, standard error
(SE), and 95% confidence intervals forindividual

st udi eseCs095%CI ConpoundExp (m/~k~ s ¢

) SEl ower upper Progest eronel5. 500. 774. 21 7. 201026. 211. 124. 4] 8. 763- Ket odesogest
rel 10. 11 0. 020. 070. 1620. | 00. 05Q. | .
| 0. 2530. 060. 030. 030. 1415Levonor gestrel 10. 080. 030. 040. 1620. 120. 020. 090. | 730.
090. 020. 060. 1340. 090. 020. 060. 1420MPA10. 420. 030. 290. 6020. 390. 050. 220. 6730. 39
0. 040.250.61 25 WD 00/ 66555 PCT/USO0/i 1630 0 2 JAN 200 -61




Tabl e 8o bméesemt ed average ECso~ standard error, and 95%reRisba/fessre
intervals for dose-response curves of 3 reference conpounds E@SLCD " 5
Conmpound(ns/ kQ s ¢ ﬁ’@ﬂ"

) SEI ower upper Pr ogest er oneb5. 620. 624. S57. 003- Ket odesogestrel 0. 100. 020. 070. 14L
evonor gestrel 0.100. 010. 080. 12 10 Table 9, Estimated IC,, standard error,
and 95% confident interval for the antiprogestin, RU 486 | Cso 95% Cl
Compound Exn (m~/kg~,p o) SE lower finer RU 486 1 0.21 0.07 0.0S 0.96 1S 2
0.14 0.02 0.08 0.27 Concentrati ofiche@efipound concentration in

assay(defaul t-ng/ kg body-weight) Route of adm nistration: Route the
conmpound i s admi ni stergd to the ani mal s 20 BodyR_Wel ght Mean total animal

body wei ght (def aul t - kg) Dlgorn: Wt wei ght _of dgci d,yal i zed uterine horn
(def aul t - ng) ei ght of confrg RQLHTS horn (def aul t - ng)
Deci dual responsg 16689Pr oges 44 vity: Conpounds that

i nduce deci dual i 2 2 |on|f|cantly 25 (4 S Onpared to vehicle
control are consi défed adtive Ant i pr ogest at onal Rctivity: Conpounds that
decrease ECso progest &rone induced decidualizafion significantly (p<0.0S)
EC, for uterine weight: Concentration of conpound that gives half nmaxi nmal
i ncrease in decidual response (default-ng/ 30 I1Cso for uterine weight:
Concentration of conpound that gives hal | decrease in ECsa
progest erone i nduced deci dual response (dema dr; o/ kQ) WO OO fi 6555 -62
Tabl e 10. Data for Representative Conpounds Exanple # Ki/nM CV-1 EC50/ nM
Ovul ation inhibition I C 100 ng/kg 0.3 3 0.71 d 0.2 0.840.060.10,15
PCT/ US00/ 11630 0 2 JAN 2p0, Exanple 7 Me

5- (1. 2- Di hydro- 2-t hi oxospi ro(cycl opentane-143 (3HxXndoll 5 yl) 1Hp rrole
2 carbonitrile 5-(2'-Oxo0-2'.3"'-di hvdrosairof gycl gpeMtane-1 3'-f3H ' ~i ndol ]’
S vl 2 10 c~pyrrole: A solution of 5 -bro pi ro[ cycl opentane-1, 3' -[ 3H|
indol]-2'"(1"Hone (2.0 g, 7.5 mol) and '
tetraki s(triphenyl phosphi ne) pal | adi um(0) (430 ng, 0.3 nmol) in ethylene
gl ycol di net hwccceuihgto s(clidinerﬂ_t)udam&ieslbhvmeds UAshebe @dnldrRWib edtintihogen for 15
mn. To the s

1-t - but oxycar gony gegrlr m%dg &ﬁ?@‘ugr&b&m( égﬁg &4939 7 mmol ) and pot assi um

carbonate §2.4 g, mﬁlsmmio)lafrhwmwﬂ(Pfg&HSz (ﬁ;ﬂxethﬁbi%rlmméwtﬂws heated to
80 Cfor 3 h & atlatlc tg cool.. The_r 6\15’( on m xture was poured into
water (50 nl) an rac yWQr“urngﬂuo&% 3¢ followed bygensiiop withige or gani c
| ayers were cmrcﬂnopmtb,(nmmhfhdne,/\t)taharbrdbrtﬁﬂﬁéi@m&h&ne&ﬂﬂnﬂﬁi’d@%&&ﬁﬁn fragnesi um

sul fate. The | tered and concentrated in vacuo.
Crystal li zati %?\é rZ%n‘QHG/“S %’EWWV%{(? ths PEN7ERS BRQuR) WRdsr appropriate: copdifigasr o- 2' 20

oxospi ro[ cycl @Fgetﬁtrabutyl&mﬁom[lﬁlﬂubﬁdt!mh]ﬁﬁ' foyPg = lfdn'ﬁx&’eftﬂﬁ)éllgr)%ﬁﬁﬁgﬁé’%yl hic acid,
tert- butygoes&%f_éggség g_g IS%en Ves}f{ﬂ rg C ) 17 H NWVR

( DVBO- d6) * 400 G Ster gty HBPret t‘%‘?{ene ppthe grojggensaer, 1 H, J=
1.8, 3.3 Hz), se@c@g fl@ﬂtdlth(ﬁorhbthahe—THF.cBoxaBeﬁ 2HtHghiorBetiffhe (dhd the deactibnTs 7- 9 Hz) ,

7.08 (dd, 1 00/ 66555 PCT/US00/1 | 630 0 2
JAN 2((304 63FL(°"a‘é“T°d]al E‘f“‘pg“ag"{%é‘“éf ,lé‘f’.tﬂgg‘g%gp%nm thegolventandgran 10 3 0 (s)

1 H. M (El)inert atn®SphefeNkitrogermmlargofnl cd for CZ~H~-4N208: C, 71.57; H, 6. 86;
N, 7.95. Found: C, 71.08; H 6.83; N, 7.74.




To a solblobeessof PCT/US00/11630

2-(1",2" -di hydro-2'-oxospi ro[ cycl ohexane-1,3' -[3H indol]-5"5

yl')-1Hpyrrol e-1-carboxylic acid, tent-butyl ester (2.2 g, 6.Q ézgmn THF
(anhydrous, 25 nL) was added at -78 C chl orosul fonyl isocyanat eZT"(TJ‘R

7.0 mol). After 90 min, dinethylformam.de. (I 1 nL, 140 nmol) was added and
the reaction was allowed to warmto roomtenperature. The reaction m xture
was poured into water (50 nL) and extracted with ethyl acetate (2 x 50 ni).
The organic |ayers 10 were g’ﬁnsbl ned, washed Wl,ffﬁ brine (50 m.), dried over
magnesi um sul fate, fil arld concent r«at ed_iR-vacuo. Purification via
flash col um chronat ogr § ptRyl acet at e/ hexane) gave
5-(2' -ox0-2"', 3" -di hydr ospfro cycI opent ane- "T'3H] ¥ndol ] - S' -yl - 2- cyanopyrro
| e-1-carboxylic acid, tent-butyl ester ( 1.7 g, 75% as white crystals, np
167-9 C. '"H NWR (DIVBOdb) 400 MHz) 8 1.34 (s, 9H), | .75 15 1.98 (m 8 H),
6.3 9 (d, 1 H J= 37Hz)36"84(d 1HJ:79m)717(dd 1H J=

1.8, 7.9 Hz), 728(1‘., K 10. 4k, ESl) mz 376 [MH"
Anal . Calcd. for 3 7o—e+——|-r 6. @ 11.13. Found: C, 69. 67:
H) 6.38° N, 11. 04

5-(2'-Oxo0-2', 3" -di hydr ospi rno[cyc'ropentane 1,3 [3,I—|]|ndol]-5 -yl - 2cyanopyrro
Ie-1-carboxy|ic acid, tert-butyl ester (I g, 2.7 mvol) was placed in a 25
20 nL round bottoned f) ask stoppered vvithd@ .JJ ubber septum and equi pped with
nitrogen inlet and av(néedle to allow gase s}outflow A vi gorqﬂ‘s :f | ow of
ni trogen was nébpta Td as t e Trask” I .80, 04+ ahd .heat ed
to 165 C. After RQ iy ax this fenper y H—asx——was l:s fromthe
oi | bath and allowed to ool . Crystallization fTom et hyl e r-igave«~t he
title conpound (600 ng, 79% as a yell ow 25 powder, np 285-286*C. 'H NMR
(DVBO- db, 400 MHz) b175 2.03 (m 8 H, 6.60 (dd) I H J = 2.4, 3.7 Hz),
84 (d, 1 H J =28. 1 6.94 (dd, Schkined = 2.4, 3 .7 Hz), 7.52 (dd, 1
J

= 1.8, 8.1 Hz), 12.45 (s, 1
VB (ESI) nlz 27%3?%?151(‘93"%"“17 gy °F%LWEFQW§N§’%““@MF§%§”H S. 45;
15. 15. Fﬁ)undg DethyBiodide, etiyl todidd, 2, Minitrbf18& 0 ben2¥¥e, 004-afo ThoR¥bdAZMR)0/ 11630

2 JAN 2~

5- (1, 2- Di hydr o-[’ghe resenee o ESYIAbIs bass (§ia2m2ng YASH FYeh 3p pyriding friethyjamine,

0l e- 2-car boni t e1 dxeso(mom&t@)larmnaonhtbium, sodeny), potassiun &E\&m(chBoﬂdté) inas added

Lawesson's rea ). and the reacti on was heated
SEbLebitad sSiverd (<l DI, rorr DA bioRe g5 A iR L o and

cTa

6.
H,
H)
N,
0

to reflux for our e rea

adsor bed ont o tsmpemreairdbegeden —P8I7C fridabe boilinglppint bﬁmh scﬂ@dnumuuhhamifda@r aphy
(20% et hyl ;@ce el he s an. orange
powder . Fur ?he{rh?otf)ﬁ{rn:ag fi‘glg? %oﬁ%ﬁgduﬁ#ﬁ?%cgoé’voeﬁ?qﬁnem a't‘:F 25 (‘?btﬁ%?ﬂ‘éfﬂ Xylaing o een
solid (0.144 ganaideajt oﬁhy@@@laﬁﬁﬁe €g tﬂehyc)roch'ldridb]\iﬁa(sdimbB\ASQenti’(@& MHz) 8

37 +e), 704 {ailp iy R e s gty phahal fp osohanel, Ry aR e 7 2

0(d, 1H, J _DMSQ) ddd pptidk@llBHiA thepregentd) of ad 2dBGve(sach ds d‘d)rtxaﬂyﬁn(ulfe%a)se oM H - =

IzzgﬁndAn gl 69: %Ulu@'} %%o(aﬁfq&rgggeﬁa ag(tem Fr'a\lﬁ\ %g‘lcen —7? °C aﬁd tl?e lg'mfmg pom:lf4 32.

S-(1.2-Di hi/ﬁr oofahe M\@wapnlﬂdiwyéfmﬂhh«&mydrﬂ)xﬁm:cﬁh&ﬂltsdol | -5-yl)-1 (tert

5" br oo~ opi 1 of cyel S AP BBl 17 iR e GutShnfHieopbieeh 354 n 1, 2- v
( 100 nl) undermgloprte ¢1ngetwee(t gospRlvecnwtrias cyaid ecbtatc estcr 2 mtro acetate ester or

tetrakis(trip I 5 mn,
2-borono 20 1Efpj¥¢)?%%§lp_hf@%e?%l&%§ﬁ+%@%Bﬁse (eige@taﬁﬂﬁ"’t @?ﬁé?p £, eq, 3.31
g, 15.6 mmol) tasdylamgelouti-isnpwhykfighinedr Bthaway, sadifa, }gatasazmﬁ)rmgmln) in water
(5 nL) were added sequentially. The solution was heated to 80 C for 3 h and
allowed to cool. The reaction m xture was poured into water (200 nL) and
extracted with EtOAc (2 x 100 nL). The organic | ayers were conbi ned, washed
with brine ( 150 nL) and dried over 25 MyS04. The solution was filtered,
concentrated in vacuo, and the residue was purified by flash colum

chromat ography on silica gel (eluting with 30% Et OAc/ hexane) to give
2-(1',2" -di hydro-2'-oxospi ro[ cycl ohexane-1,3" -[3H indol]-5"vyl)-1H pyrrole-1
-carboxylic acid, tert-butyl ester (3.4 g, 76% as a white powder, np 177
C. '"HNWR (CDC13; 300 MHz) S 1.38 (s, 9 H, 1.59-1.93 (m 10 H, 6.18 (m 1
30 H, 6.23 ('f, IH 3 Hz), 6.91 (d, 1 H J--8 Hz), 7.21 (d, 1 H J--8 Hz),
7.34 (m 1 H, WO 00/ 66555 - 65 PCT/ US00/ 11630 0 2 JAN 2004 7.44 (s, 1 H),
8.33 (br s, I H DzGCex). Ms ((+)-APCl) mz 367 [(MtH) +]. Anal. Calcd for
C2~HzZ6N20~: C, 72.11; H) 7. |1 5; N, 7.64. Found: C, 71.7; H 7. i 6; N,

7 5 To a solutlon of

1 e~y I T I R T a ~1 res'1 1 °* 1 11 1 1 \ " T -



To a solution of 2-Cyano-5-(1, 2-D hydro-2-oxospiro[cycl ohexane-1, 3 20
[3H i ndol )-5-yl)-1H pyrrol e-i-carboxylic acid, tert-butyl eﬁtZSU ﬂ}%
mmol, 1 eq) in toluene (70 nL) was added Lawesson's reagent ﬁ 504
mmol, 0.6S eq) and the reaction was heated to reflux for 1 hour The
reaction was cooled to roomtenperature, poured into water (100 nL) and
extracted with ethyl acetate (2 x 100 nlL). The organic |ayers were
conbi ned) washed with brine (50 nlL), dried over 25 magnesium sul fate, f
| tered and concentrated |n vacuo. Purifigation by flash colum

h t 9 itl
comound ae SXoaR P AT PGS, %S‘féﬂ@?ﬁ&g‘l‘? Wrerie R B Sy '
1.30-1.98 (nnetri&ld)ﬂde ﬁml@nésiumll té.lt dr #sibBuef sdt) )in a Bol98nt(cdmphtible wlth—thz 9 Hz) ,

7.31-7.34 (m I—% = 1.4 H), 12.74 (s, 1 H. M (ESI)
[MH- = 406°h°A‘?fh ase@aﬁé\yls qcair(e@zm&lél\'ﬁ@éb O, dpxarre qroecetanithle;8; N, 10 31.

Found: C 67 655 S0Q/, 1 0
JAN 2004 Exa%*g%"f@ms%?’iﬁ&eg'ﬁ%’gi “dichlpro oxosaBF - EPY 96? ylipk e pdadet 190"
3-[ 3H i ndol | thegydup-R3 H 430Et 10 i€ ar estar dFuHatidxlyRe Ecla_othé’n ﬁ%d*}tﬂeon of

5- (1, 2- Di hydro-2-t hi oxospi ro[ cycl ohexane-1, 3- [3H]|n ol ]-

yl)-1-(tent- @@ﬂ@ﬂy}ﬂatﬂdmbtﬂy Wyg"lvmhefaammebbnmtmelw H)ﬂr@trgcntlmﬂl eol , 1 eq)

THF (5 Et L) d
It Ee r eaf:t [ ongc\ﬁzﬁglag h@g(? %g@oaégftﬁ‘iﬂp? tupe bef’?fgg%&w’etﬁ e’iﬂé&%a?‘%%&aédlqgn Sgcuo
and the resiglig @qhd b&waﬁe&naﬁétmmh@fe&x} ma§ 6 ﬁ}s‘%hg 3@&3 t0?fd ¢ 8L RYlid o 50

m.). The |ayers were 10 separated and the aqueous was ex ed with
et hyl acet at®id Bﬁrtrﬂa}meﬁ[hﬁtb&rgmuecusl taye(esg. \l\nﬂnemcmdmm,ecd povasioad with brine
(50 nmL),. dried ov umsulfate, filtered and concentrated in vacuo.

Purifi catd onhwo’flﬁ%‘;g%%g}t SUKFIE k&8 o Bustioxans gostenifile, methangl or ribgeal¥) on

silica gel fhel H NVR
(b- DGO 500 RS Oy Ut oA e ocphlh o U i Y. Y By biBi 8 i o)
.00 (d, 1 Hcid)i= a%uﬁaﬂiﬁ}olvéﬁt@&g (adetoilnthle THF, 8iofartd) Yo afford Ond @idivadivédd, J =1

684Hz)805(d)1H, 6%1267(5)1H),1273(s 1H)IVB
(ESI) (M H 26 Pé@snatlmlanthe &%nthaie esrterrof earbexglic @cid naay3d®; prepared By reaptionl 3. 67.
Found: C, 69,
5-(2' -thi oxosgg? S8 élf: %ﬁseﬁoaﬁ'émfr otaf%lf—rﬁl%f@rn‘% inglHE, followed by, reatmen with o 2c ar
bonitrilg T%a@bcﬁpdlbﬁlﬁ@@ Subsequent reaction with trlbutyl tin hydnde at elevated
5-(2' -oxospiro[ cycl ohexane-1,3"-[3H)indol]-5"-yl)=1-net hyi pyrrol e-2-car boni
trile (0.55 tgmperagiresin|a SOlveaqguChraS bozageaer I(OB@ncrumdamaa izaidEtto@& draangmson’ s

reagent (0.47 1. |) 0.65_.e and .the re was heated to 80 C
for 1 hour. ngp@g&ﬁ%p %‘108861'”‘2%1‘?"‘6“}‘6%% ﬁl@ﬁﬁ\g‘bmlg}’@er%g? gtazorktis wat er
(1100 ) ando gitvkaifhndwbiidingd gl%t&c&s@c%zéz x 100 nmi). The organic |ayers
wer e conbi ned, washed with brine (50 dried over magnesi um sul f ate,
filtered and concentrated in vacuo. Purif cation by flash colum

chronato raphy on silica gel gave the product 30 as a white solid (0.32 g,
55 % NVR (d6-DVBO 500 MHz) S 1.36-1.99 (m 10 WD 00/ 66555

PCT/USOO/1163002JAN 2004 -67 H, 3.7 (s, 3 H, 6.35(d, 1 H J=4.2

Hz}, 7.05 (d, 1 H J =4.2Hz)) 7.16 (d, 1 H J =7.9 Hz), 7.44 (dd, 1 H,
J=1.6, 81 H), 7.83 (d, 1 H J=1.6 Hz), 12.75 (s, 1 H. M5 (ESI) [MH)
= 320. Anal. calcd. for C,9H 9N, S: C, 70.99; H 5.96; N, 13.07. Found: C

68.69; H) 5.36; N, 12.27. 5 Exanple 11

5- (1, 2- Di hvdr o- 2-t hi oxospi rol c~pentane-1, 3-13H indoll-5-yl)-3

t hi ophenecarbonitril e 5-Brono-2-thiophenecarbonitrile~ A m xture of
5-brono-2 10 t hi ophenecar boxal dehyde (96.0g) 500 nmol ), hydroxyl am ne
hydrochl oride ( 111.9 g, SO0 nmmol), pyridine (500 nL), and ethanol (500 nlL)
was heated under nitrogen at reflux for two hours. The reaction m xture was
cool ed to anbient tenperature and concentrated in vacuo to give an oil. The
crude product was triturated twice with ice water and the solid obtained
was collected on a filter. A mxture of a portion of the 15 above solid
(44.31 g, 21 S mmol), copper (I1) acetate nonohydrate (4.2 g, 21 mmol) in
acetonitrile (1.4L) was heated at reflux for three hours. The sol vent was
renmoved in vacuo and the residue was dissolved in ethyl acetate. The

sol ution was washed with 5% aqueous sulfuric acid (2X30 nL), water (2X30
m.), brine (20 nm.), and dried (MyS04). The sol vent was renoved in vacuo and
t he residue was dissolved in a 20 m ni num anount of chloroform( 1 L) and
al lowed to crystallize. The crystal obtained was collected on a filter and
the filtrate was concentrated and purified by a chromatography (silica gel,
chloroform to give the subtitled conpound as an off white solid (31.5g
conblned 589@ IR (film cm 2200. H-NNR (CDC13) 8 7.397.38 (d, 1H J= 4.

e oA o~ A1 - A ~ 11\ = o PRy — ~NNN A ~ - A NSNS R A NN A A



- 5-( 1, 2 walbdwedk- 2- oxospi ro[ cycl opentane-1, 3-[ 3HJi ndol gdrRs¥énA 650

t hi ophenecarbonitrile was prepared according to the procedur e J QanExgml e 5
usi ng 5brono-2-thi ophenecarbonitrile and

(2'-o0ox0-2',3' - di hydr ospi r o[ cycl ohexane-1, 3' [3HJindol ] -S -yl ) boronic acid:
np. 225 228C; 'H NWR (DMSO-db) 8 1. 63 (n] ,8H), 30 1.90 (m 2H) 6.91 (d, 1
H J 8.13 Hz), 7.55 (dd, 1 H J = 8.13 176Hz) 7.60 (d, 1 H, WO

00/ 66555 PCT/ US00/ 11630 0 2 JAN 200 68 J = 4.17 Hz), 7.75 {d, 1 H) J =
1.76 Hz), 7.93 ( d, 1M J = 4. 1 7 Hz) , 1@ 51 (s, 1 H; MS ((+}APC 1)

mz 309 [M+ Ha. A St I ion of 5-(._1 hydr o- 2- oxospi r o[
cycl opent ane-1, 3- ole]l -5yl)-3 op n\ecar bonitrile (0.66 g) 2.4
mmol ), and 2,4-b nethoxyphenyl

di t hia-2, 4-di phosphet@ne 2,4-disulfide (2,0 97-vg 2.4 mmol ) in toluene (250
m) was stl rred at 80C for 2 hours. The solution was concentrated in vacuo.
The residue was extracted with ethyl acetate, the ethylacetate sol ution was
washed with water, drye over magnesi um sul fat.e) and concentrat ed The

resi due was purl fi ed "R n,CO| UNR.Gtd Omat ogr ap iSI lica gel, et hyl,gacé,t ate,
hexane 20/ 80) to ory e t-esxconp 0 mp. 269-2 27 1 g, 32%
(‘6

Y. " H NVR ( DIVBO A _.QQ(m 8H ), \-J--81Hz) Pe=i(. 55 (
dd, J--8.1, 1.7 Hz) 3 H) 7.7 (d, J--1.7 H' , 7.95 {d T 3 i |
H),8.49 (1d, J--1 .3 H,, 1H), 849 (d, J--13Hz 1H), | 2.88 (s, 1 H

); M5 ( Bl NEGQ mIz309(MH)'. 15 Exanple 12 5-( 1, 2- D|hydro - thioxos~ro (
cyclouentane - 1 3-f3 H Ilndol)“ 511 2 thi ouhenecarbomtrl le The title
conpound was prepared from5-" ;2 di hydro oxospi ro( cycl epent ane - 1,3- [3

H] indol )-5 y——2-hi of grhonitrile (2,g, mol ) and
mygl..) heated to |n\tol uene ( 150 nL

Lawesson's reagent (3.32 B~
) for 3 hours. Yield 1.5 ¢ (48 "3 %J.mp. 250-253'C" H*NVR *(DVBO- d6) 8
12.75 ( S,IH),7.98-7.97(d, 1 ¥, J=3.9Hz),7.71-7.70(d, "1 H, J=5.2Hz),
7.65-7.62( d,II—L]--8.IHz),7.09-7.07{d,|H,J=8.IHz)2.132.08(m6|—|),1. 99-1. 85(
m 2H); M. [ MH" 309 . IR ( SP ASdReme 8430, 1620, 2220

cm ' . Anal : C'H, 4N~Sz. 77 H. 4, 9.02, obs'd C65.27; H, 4.41

. N, 8.84. Exanple 13 &a%g'ﬁ&‘grga‘&gy;}?f %"%ﬁj‘ﬁ'@ﬁ%%@?ﬂ%b’ﬁdﬂ@ﬁ%@@he 1

3-f 3H] i ndol &I - S¢hemp 8¢ Tilim;ml@ tFomhide n (tbe corebspoRting XYPREGS) Wd) el kiftlate &lephexane- 1
3-L Hindoll 2 dfro br ono- 2-fl uor oani sol e and

(2" -0x0-2', 3 ’g’%i‘/lggr%és)m @%‘% 5 ‘r‘. a“a%‘“é’@aé%eﬂs%v Ligsirss athd30 0 2 JAN

ppp~ -69 1,3 {ogle\]:,ﬂnﬁdin;tmﬂuerylb)emm ond-aitddiudrobeRfid] in@e bResénd€of Ocedure for

le 5 t d d te solid, 178 - 1 80
&R R (oved PGBIRTe SR hinhie Wy BPS RR008 Radylane Sty 7.5 - 7. 4

(m 3H), 7.2 (mropxﬂﬂhylgmmg oglithBing sddiym, pStassirs or &ls[)um ébrt%nﬁt@) indlshitabje’ ~- 1.6

(m 8H); ( | c, For CZHZFNOZ. : C
73.83, H, "B 2/3?9 gid sphlepflel BRA, {r% Iﬂ}%dsgsdmﬁ“e 6" &stonjyile}at agempesgure; ¢ | e
conpound was ptrf@p@ﬂe{zls E@/andehtt bpilingpoint ef the ghltvend, would tEeaf®drd thioimino

5- (3Fl 4- h dol e] - 1 -
and an- equal v ohE SPORek R O Bl i sy o kol of the

pyridine in vaRfthdlpéYlaluméb pyhethydmhieride, bjdrobremidepindlitaié &1t (ydr ochl ori c

d | ut | i zat th I
Sty . 095 2a0plt SubhR ARHEN AL ehiay il e piypanc) BV TF opp 7 h -
7.5 (m 2Hd) DMSO and aptiampllylinithe) prasesce(of pn ddditivelactBasth tm.h azmrie t(aﬁ'a ollH J=

(M it 3o SRRk porsfn pca bl eans iogni o/ Chog otk roim7, N

4.05. Found: @ftggolrent, Vbulﬁthisaffcbddﬂtb]\BBydrd:@aEXdiﬁmizelr&élmed,ate 22 could

5- (2- Am no- 5- qglggl Iohexae 1 indolel 2(IH) thione
Prepared by r el¥ uxi g(gg%%/d)e‘?lm Jﬁ fiole i RO0R & #’e@’y Bherngcpbdesivative, :

pyri m di nyl)spirofcycl ohexane 1, 3 [3H] -indol e] -2(1H)-one and an equal

wei ght of 20 phosphorus pent asul fide in pyridine. Renpval of the pyridine
in vacuo foll owed by

[1ecC

Dr:




treatne 61)‘:/65%%6 residue with SN hydrochloric acid sol utg @9 bsequent

- recrystallization in ethanol gave a grey solid; np 274 - d%gm)i
"HNVR (DMBO-db) 8 12.7 (s) 1 H, 8.6 (s, 2H, 7.9 (s, 1H) H J
=8 | H), 7.1(d, 1 H J=81H), 6.8 (s, 2H, 1.9 -1.8 m 7H, 1.4 -
1.3 (m 3H. M5 (APCl (-)) (MH'mz 25 309. WD 00/ 66555 PCT/USOOI 11630 O
2 JAN 2004 -~o0 Exanple 15

3-(1, 2-Di hydro- 2-t hi oxospi rol cycl opentane-1, 3-13Hjindoll-5-yl)-5

f1 uor obenzoni t rekshydRbyeh gﬁgp%ﬁﬁ, SethyiRther 3 Iy, 5 To a
-25 C sol ution of OXI irJI%Io )g (2 %n ° y o )h!’ eﬂg@ %gze hejdfematﬁgg% ous THF
“under N2 was ad’?ﬂ]é“dnafﬁb&‘l“)‘/ﬂoluﬂ‘im%ﬂﬁ‘\‘d(belfef(‘ﬁtqmq"ﬂ“hé%motht Wyd@‘@ﬁlam@q 5 mmol )
drop-wi se. To tdevARe WHbsenObdTnbiiimita! &ih'e R

N, NN N, N tetramstv Iew Ie%bedl am nle t g té@ﬁl?g%q%%escnbedabo?/e)t? 30 min. a
sol ution of 1, 4H¥er dntivative23 9Cgfpp°mdé3 A fpn beregpipd vsh & piljadinssaitdded
and the reactiqg, naeeszw@lﬁ& Sshftle)ANEHurh Mdifn for 14 h.
The reaction mo(xtgure vva(lsp oalr%ds i r??‘% wat e(ré)M%{?tract g%j;ta\?\né}dlﬁ%Esyct)gAbgg{x 2), the |
conbi ned or ganiCVentyee<sTHib dumefhexpetiang acptops. etharol prioluepsiat loomriamperatare (x 2)
dried (MySO04) apderayanelah&gherd Jeﬁ.hé Vﬂ§n{?*’cﬁ

chr omat ogr aphy {SfO~ EtOAf:‘g ﬂegg%\é] 1: 4 2 or’gl%ﬁée’ng%ﬁaﬁhw%a(%npound
(1.4 g, 7.5 rmoir hetspay! bayonic agid ohorenio acl%smww«m Gpdiemraopate, (m 8H), 15
6.94 (dd, J= 7.iRethyiaSinkZpotabsitith phdsplake)(ifl Grater or fhudride: 4-7.25
(m 2H), 9.30 (b? % mEIIz-pi)0 SI- ’rporf?op S‘I:’l)l ro[té:y(():r opgnt%ﬁgbic“&";[@u Ef%dol] 2' (
1' Hy - one A Yol utnﬂ%fﬁnhvfdswwer[de%mpémea@?énqn B2y ther-pd edioH Jo the bailikg paine (0. 27
9, 1.4 nmmol) angeQdivedd BeetafiRd Qsa&éiz@ ﬂﬁ@aﬂ@i fi id (10
cm) was treated 20 v‘\,nth broq?nﬁnef) : ’St [ n)dp'u?rl]@tg egtti&ggtgmd (2
cm). After 30™§R5 the mi xture was poured |nto sat. sodi um hydrogen
carbonate sol ution @Bﬂlﬁ@cﬁ'ﬁirza%a?(ihéﬂ'ﬂeQc%?o@%@ed(xﬁﬁdeg)lhc LR ;??és@ﬁged gani ¢

| ayers were washed with water, “sat. sodi um hydrogen car ate tion,
water, dried (NBERYS ofthelPretesting giewrd Ferexample ifithepreteptinigtaranp neahpauhd (0. 37
g, 1. 47 nojs, %ﬁxe%hc@ﬁeq?fﬂexﬁfwflth‘mf&%ﬁf@hldé o\‘"t?in%fi@l 113&3% ‘M%ﬂ%& (a3

fitrther purification: ?
Hz, 1 H), 7.30 solvery (Qlﬁljlorgﬂytha@ 88“@6'9 cgwoxgm)afford the compou 18. Other
- (3- Cvano- 5- frhdiydo P Yemyve) [
1 H) -one: A sol uti gnt]? -cthiﬁég&@ e?*ﬁgrgggtr}{rvg% enz enL&%hgme%Anzg%%& 1),
and tetrakis (Mhephs&mepmiﬁﬁumas cpf@lph%qherrp(cw)am(r@n@mgt)maﬁe)eu thelpegsencg| y col
di met hyl et her To this
T XU e vs, o (il %%ﬂéggﬁ%‘z‘%%%"”m"‘°‘“é°’%°%5%?9?%9fﬁ%%§% 11630 0 2
JAN 2001r -2P1 gthanol By ,|=H’d cptate 304 diqyanspel.agemperatiyg beeen rpeinderppergury, 3. 9
mol ) and sodi WA g8 bbiliRgpSInddt 1 Bivert: ﬁ'tl{@"ﬂ?é)t):cdng lg%b%ras fradetd) Yerivhfife SOl ution

was brought to reflux for 18 hours and then co0 to roomtenperature,

pour ed i nto 2N (RE¥YAREraRY OF BEtheymgthy e@?‘@)ﬂ&bﬂ( lydmlysisfuenlddgreffesiediunset r act s
were washed wi tabsdmbﬂﬁmonlamyraﬁochﬁhb e&id 5u(ﬁh\%’%@ﬂj) -téﬁeii.e SHARR! ?Ede&l ac;EP: resi due
0

was purified by colum1c r omat o hexane) to a rdthe
subtitled conpdUfFe 308%35815) nAs Verﬁéumswtm@d%@o fHF dig@ne o37 C ' H NWVR
(DVBO- db} 8510. &t&xﬁmlelrﬂtﬁ Stedt wakan 8 0, 7 0
), 78 -3 7a( epr F m(g§rou|]_=:u< an t:f@dérwatxve](l_‘%atej ¥y b%rz?a&e ?UI
8.1 Hz)) 2.0 - eia@li) °n619¢51r°lmceté1ij>e ﬁﬁ&c@nméeragem conditizny@s a¢scﬁb@cedur e A
The title compausd oWafiePsRR26AS s Mhium, sod

-(3-Cyano-5-fl uoroopheenyl ) Spi r(; chI l(%neﬁct’ élhnéf,rpomsmfglrhydmé e] g (I"H-one
(40 my) and LaR¥@wsich as angjeabol, TEE diggpng of acespritsieat@lenparjturgtberwskh ux in a

seal ed tube f OkoohbteRperdfifs diti ¥ieHoRingPdin

di ssolved i.n a m ni mg anount of T\g%,a f@gﬁ@%{ﬂ ?@g@@gte&wﬁ@?% Qz, 30 cm
x 2.5 cm BPoasl %%aweenzcomavnw ’ﬁW‘?ﬁmeaafqdobhhxdm*bblngh@tmpcﬂleteddmpdmnd
(0.022 g) as an off white solid: np. 236 - 238 C, 'H NWVR (DMSO-db) 8 12.66
(br s, 1 H, 811 (s, 1 H, 7.97 (dt, 1 H J =10.1 and 2.2 Hz), 7.79 -
7.76 (m 2H), 7.68 (dd, 1 H J =8.1and 1.7 Hz), 7.07 (d, 1 H J =8.1
Hz), 2.10 - 2.05 (m 6H) and | .97 - 1.88 (m 2H); M5 (El) mz 322 [M'. 20



Exarrpl chl oronhenvl) - 3. 3-di net hyl - 1. 3- di hydr o- §iali§63¢- t hi one
5-(3-Ch éﬁ)g/%usggnyl) 3. 3-di net hyl -1 3-di hydro-i ndol - 2-on %'M}

5- brono- 1, 3-di hydr o3, 3-di net hyl - 2Hi ndol - 2- one (0.98 g, 4 07Ur'3r1)4'°‘)Kl A 25
tetraki s(triphenyi phosphine)pal | adi un{0) (0.239 g) were stirred under an
at nosphere of nitrogen in dinmethoxyet han3§ (35 cm). After 15 mn.,

3-chl orophenyl boronic acid ( 1.27 g, 8.13 nol) was added, followed by

pot assi um carbonate (3.40 g, 45 mmol) in water ( 15 cnl). The reaction was

heat ed to reflhiXadidié cohdliRHS Sestritiéd abAR oPhltetda®lly B expBOA} EGARRNALYIE
overnight. The m xture gas diluted with sat, amoni um chloride and 30

extracted wi t HMEFEpgourcesse PofassiumieoTfes gesBimyHyArde Rlpk? butkbsramapipad ( MyS04) ,
WO 001 66555 _~RiorifsyiA HSIGnl 4B8Qs oh zacoMNTﬁ@Q{Jothé &eae&dmrﬁ@sf aetmpastafeed The

resi due was purified by col um chromnatograp Et OAc: hexane, 3) to
afford the suB&ewqeéw%ﬁﬁ'aerﬁdﬁ(@dmbogmg25% a1 SOi\evat ApggertatmogphrigR
(DMSO-db) & 3&*ﬂlt£o§en&ar§onn64y%%n6&ssailyH J— 8 04 HZ)) 7.38-7.35 (m | H),
7.53-7.43 (m 2 H), 6l (d, 1L H J=7. 2H),I040(sl
H: IR 5 (KBr) 342dﬂ°§‘$§o°m%‘b‘5fowtheﬁwwpoum8 “}d l?ﬁrte comstithe H) ' : CHN
cal cul ated fOFpr@ecﬁé'dﬂ@b&i@xfarﬁrdihe%"ﬁ@ibor@ucng%xlborbhrc 5@1335teﬂbyﬁth% Found:
C, 70.3; H 5.44; N, 4.93. The title conpound was_ prepared from

5- (3- Chi or o- pHialapen exshangg followed by queneh ‘ﬁ&fld?’o“f’lﬁﬁl?}fl bgaggn@r;(allpdxgrg ng) and
Lawesson' s rea:gﬁl}lfzec(collgﬁhg'ﬁgl}h diBorb@piaSddhtd) adPehBA éouﬁte tﬂ@box%fnlc%)d Regarding to
Gener al Procedure A, gaafford the title conpound (O g). .as an off white

sol i d: rrp 10 5 glerivatiy with an prylgitoridemnids, igdideyor tflatg unqerrar)smtarlwlle@uml H)
- 7.47 - 7.43 (roataBsls sysfenftb des&bg@p&%uﬁgfubszq%t dbrotdetibh ad desbrivkdlg) and 1. 50
(s, 6H) M5 ( EI%\ sz 287/ 289 %F am ne
3- Benzyl - 5- f 3-Xhtmes SYREA gffprd3begesingd compownidny®ir o 2H i ndol e 2 thione The
title conpound was prepared from 3-benzyl -5-(3-chl oro-phenyl)-3 nethyl - |

, 3-di hydro-indol -2-ong, ( 100 ng) and Lawesson's reagent ( 120 ng) in
toI uene ( 10 m) at r;fefTiux according to General Progedure A to afford t he

title 20 conpo 0.82% g) as an off white_soljdA nd, 168 - | 70 C; 'H NMVR
{ Yk, 7.49(s | H 7 30N(m 4H),_7.21 (s, 1
St , %6.96 - 6.94 (m 2 8, 1 H J=8.0 H),

(ChCl,) 8 9.23 (
H, 7.15 - 7.09
3.19 (dd, 2H, J 401,5 and 13 Hz) and 1.57 (s, 3H) M5 (EI') mlz 3631365
[M+. 25 Exarrple 18 4-f 3. 3-di net hvl - 2-t hi oxo- 23- {§i hydro 1Hindol 5 vll 2
furonitrile 4-(3.3-D nethvl -2-o0x0-2 3-di hydro-1Hindol -5 ~) furan 2
carbonitri_le. Prepagséd«accordr ng to the procedure for Exanple 5 using
, 3-dih dr- £3di nmethyl -1, 3'- [3H] |ndq$’J—5 -yl) boronic acid

(354 ng, 1.7 ' -prono30 f ur an- 2- car bQ e-% 200 nmg, 1.2 nrnol)
to afford the s ~ed corrpound (76 ng, 0.3 66655 PCTNS00/1 1630 O
2 JAN 2004 -73 mol , % as a white solid: 990 6-201.4 C, "H NWR
(DMSO-db) 8 1.28 {s, © 6.89 (d, J=8.0 Hz, 1H), 7.48 (dd, J=8.0, 1.8
Hz, I H), 7.65 (d, J%S Hz, 1 H, 81 (s, 1 H, B.5(s, 1 H, 10.46 (s, 1
H; M5 {ESI) mz 251/(MH)'; Anal. C sH-zNzOz.0.6 H20 5 The title conpound
was preparléd from 4-(3, 3- Di met hyl - 2- oxo- 2, 3-di hydr ol
H i ndol -5-yl)-furan-2-carbonitrile (7§cﬂzg[gegand Lawesson's reagent ( 120 np)
in toluene ( 10 mM) at reflex, according to General Procedure A to afford

the title conpoundA¢@rdiggtofcheme HrireatirfentdfitiedN-sgdrioglyantigiine 188nder 191 C, ' H NMR

M3 2 70 o) ange fonghich e of gl emgloctbasod. 5 i ackif i B il 0 (%

5- ( 3- met hoxy panay hickdl) Bowld thet laffbrd Int8rmbidiatecRSoS Avbritswathtde ﬂarfshdhonﬁocess

5- br ono- 1,,3- di; d e 3, 3- d nmet h ndol - 2- one 15
(0.65 g, 42603"m“(‘ijf"g“"ﬁ“‘g01 étgﬁ,tﬁf%ﬁigrgggwﬂg% 5%“0 ‘?‘°"alfé “¥\‘/fé:b% e rred in
acetic acid (Soq.rrme)npclfa@lm dnddhd bodlingGho66 ofjthe élomc”m m&@txonof&eeédoﬂdﬁyi d (5 cm)
was added dropwi se to the reaction m xture. The reaction was stirred for 50
mn., then poured into water. The m xture was basified with sodi um
carbonate, extracted. with ethyl acetate (x3), dried (MySO ), filtered, and
evaporated to give the subtitled conmpound (0.89 g, 20 92% 'H NVR ( DMSO- ds)
8 1.21 (s, 6 H, 6.76 (d, 1 H J =8.22 Hz), 7.29 (dd, 1 H, J = 2.12 Hz,
8.23 Hz), 7.49 (d, | H J= 2.03 Hz), 10.4 (s, 1H).

5- brono- 1, 3-di hydro- 3, 3-di net hyl - 2Hi ndol - 2-one (0.33 g, 1.38 mmol) and
tetraki s(triphenyl phosphi ne) pal | adi um(0) (0.094 g) were stirred under an

at nosphere of nitrogen in dinmethoxyethane (12 cm). After 15 mnutes, 3




25 net *W&WEG’SEQ/' boronic acid (0.42 g, 2.76 nmmol) was adged,useohisaved by
pot assi um carbonate ( 1.15 g, 8.34 mol) in water (5 cm ). The reaction was

heated to reflex for 5 hours, and then cooled to roomtenpeﬂa& WIAN . 004

Sat ur at ed aqueous ammoni um chI oride and Et OAc were added and the m xture
was filtered. The aqueous |ayer was extrqgt ed with Et CAc (x2), and the
combi ned organic layers were dried 30 (MySO filtered) and evapor at ed.
The residue was purified by col um WO 00/ 66555 PCT/ US00/ 11630 0 2 JAN
2pp~, -74 chr omitoggr @péyiary Su)] cartEn@acs sﬁwmaaee n&n-ﬁ}mtﬁr@ exhrhplefunder

S-(3-nmeth h di t 1, 3-di 0. =
15(7 1g§ Cox'y pﬁ%@*‘(‘%ﬁ«%ﬁ%‘aﬂﬁ ‘h§2g'(V§°‘l’ %5’825[1@3“(%‘ ggmémm%%%’“ a5 93 (rr)
2 H), 7.20-7. 1%letmaphictdyanatin@agert 32. c(yﬁilogln bhomide, Ngcyanb@nz(omaz&leH}) 7.63 (d,

For' C'HINGEZ COPRsGromiisy-Getigarpydpdisimplod i viaoe sy (4. N 5. 0o

. The title conpacsichividsorfDMPapeaonally ¢ithe presence of a base such as pyndme or sodium

Cavosson’ o 1 eadeie( BB erpoBioRiey Yo Fedesve pmpound 2R ng. t o

Gener al Procedssrie dasesthe afahaiod stebmaybtduewuﬁmumdax(teerﬁ)&al aﬂhgs)ecaﬁia@n of f
white solid: np. 149 - 150 C. 'H.N | 9.69 (br 7.49 7.46
(m S o BB protststy s5bun, i thdeptoteaton dogs natacouryn s heiyh Bt 06 ( m
2H), 6.90 (dd, hidﬂplydiss@pﬁloﬁlﬂde?eqﬁirédz) 3.88 (s, 3H) and 1.S0 (s) 6H); M

(BEl') mMz 2 S}Exa | e 20 1, 2- hdro t hi oxosgi ro(.c

cl ohexane- %3 I 3HLn‘é8 ter%atg%)}?‘ﬁlﬁf’f 8‘?{5@:{ 3%, fplL0vs that of compound 18,

1. 2- Di hydr o- 2- SxieafRs, whayahuh@xmdmabmawelzsqﬁepa&d,fr&ﬂcdlnﬁduﬂ@npbenzomtrlI
e Prepared accordi ngato t he roce'gure for 205 - 206 C 'H

20 NMVR ( DVBO- dBYOPE" B Sipay i”a EFSC“MES*I?B’“?E&S“"F‘H? coyldgs couplegth m | H)
6? (S I H) , st‘ﬁéhb}eﬁ"‘uﬁkﬁioﬁmsecﬂdr&'l borondtSicid of béfdnictatid elstb‘l)to @c%&m)mﬁggg EK‘/H_) 1H
Z

e t it | e o orrpi%?ﬂff“\ﬁé%‘ I_?,r@atjﬁflpgﬁnmay be con(verted 1H20 the correspondmg boronic

(1, 2- Di hydr Oaammompomo{amedmlawmp}ea irfe $rkil on Skl @p&{):}ltaémm dw%m{genzom tr
e

f

(IOO ng) and, 25 nt 20 mg) in toluene m) at
ux, accordi ﬁtaafgl%%cgﬁon%}sﬁ‘gggﬁ’r' '&e to afford the title compound

37 g) as an off white solid: np. 230 233 C, ' H NWR (CDC13) 8 9.82 (br
H), 7.86 (s, 1 H, 7.77 (dd, 1 H J =7.0and 1.8 Hz), 7.68 - 7.63 (m
Hy, 7.4S (d, 1 H J =8.0 Hz), 7.31 (d, lH‘J-90Hz)718(d 1H,
81Hz) 2.17 - 184(m 7 H and 1.60 ‘1§4(m 3H); M5 (EI) mlz 336
[M+. 0 2 JAN 2004 - 75Exanpl &

5-(1, 2- D hydro-2-t hi oxosplrofcyclohe 3Hl ndol | -5-yl)-3

~ pyridinecarbonitrile A solution of 3{brambpyif di ny-5-carbonitrile (2.79 g,
15.26 nmml ), 5 hexanethylditin (5.00 g 15. 26 nmml§ and

tetraki s(triphenyl phosphi ne) pal | adi un( 0) (% 20 g, 0.17 mmol ) in anhydrous
di met hoxyet hane (30 cnB) under NZ was heated under reflux.. After 16 h the
m xture was concentrated and purified by colum chromatography (Si 02,

10, 55, mrol 6099 THNKE TEeise: % it PR ihithliy gh WL ShERREr Sgo Ty
2H) ;. MB (( +) AfiEived fdiom QOtwaW or physgmgnally) mcagptable acids or bases These

5' - bromospi r of gyl; maﬂﬁ fleslgbt '11Lr?ft|_ul td gﬂztlgllo\gmg :Lﬁlg) wf&xn g%m%lcn%s suchOS mm' )

3- cyanopyri di ne-5-tri net t annane
bi s(tri phenyl phﬂkmhiqm)apdl $uhidrio agid, Ir)lt!:lhlagudl m@smr@naacxg amﬂ) aémemzmd l)aa)abld

l'ithiumchlori gﬁ:h(o?'%aﬁﬁ lds§§ﬁmla21d' Saf0BuE" Bytﬁmé% ar@ rﬁa exﬁg(adbe 5 heated

under reflux. 15 A e mxture was 'co en
Et OAc and wat esaltstindudgysaduwith alkali metals or alkaline earth metals such as sodium,

potassium, calcium or magnesium in the form of esters, carbamates and other

I
.0
1

WORO~T T WG
oo "ol

(@N]|




| ayer was re-extracted with EtQAc (x 2), the conbined organi c extracts were
washed WAY8§&Fer, dried (MyS04) and evaporated. The resPCl{ESWALSYyphj ect ed
to col um chromat ography (Si Oz, EtOAc: hexane, 1:2) and then 0 21 rJANe2004
purified by preparative LC (Pri mesphere C18, 10 mcron, 50 x 250 mm MeCN:
HzO 1:1, 100 cnB/mn., RT 20 7.92 mn.) to afford

3-(1',2' -di hydro-2'-oxospi ro[ cycl ohexane#1; 3' -[ 3H] i ndol -5' yl ) pyri di ne
carbonitrile. as white crystals (0.56 g, 1.84 muol, 26%: rrp 232 - 234 C,

“H NMR (702(9} ?21 agnv% t&ﬁmaS “pjro g%gz%yl_gvl}lclé (Sw%'tea adTerster%d ll_I&?lll;:ql goTaj x(ertltoH J Jz

Hz) ,
Hz), 8.39 (stherctiye moipty iByig® (d, 1 H, J = 2 Hz), 9.06 (d, 1 H J =2 He);
((

8

2
+

\ANES or )epErSIezi ;ﬂr gmso'f'hlg I\4llvent|_9n incfa‘ges pharmacetitxcl_{ composxtllc\)lns z-il;lr}ietrgaltrgllenef\s EIN(I)]TTEOUHCI

3-( é 2" - D:hy((]lpazrnﬂ‘w@)adsxpustc){ngyclaoiimrwle pha&acétﬁk:ﬂlllﬁﬁfﬂcﬂwesamdqn) deechrgg mj
carpbonitri WeSs,s rea n t ol uene

at reflux, gccg)n(ragﬁ Jr%)ptogﬁ%g?lgrsg?bearag%édﬂr g’%ﬂm#f)m’é?lﬂyng’aeﬂt%é iai"tq‘eée‘tffﬂ%pound
(0.004 g) as aagamistsofitleirogbsterope re@@for: 238 30 c H NI\/R (CDClB) 8 9.56 (br
s, 1 H, 9.03 (d, VIO 00/ 66555
PCTNS00/1 | 630 0 2 '?Aﬁ%ffjéem% "lﬁzz"}‘“ §g°ffgs( of ‘R‘Srb““"?m%?“iﬁé alpnqor in 50 (g,
1 H J = 8.1 He9mbifFatibs, ¢aah, belutHized irrm8thddsHi) conRackPtion dndSthe (r@utméhd) ang 1. 59 -

1.54 (m 3 18. [ MHl -.. . Exanple 22 5 . . .
5 (3.1 57 01 wor Bianerion pRsbo oy sifedin bl 1 AT ERRHG o armesgosis polveests

- (3, 5dD| fp uopwhanlsﬂtoyﬁpcarm{xnglaomm«smﬁno’ﬁnas Btk endbre}riuvin, o(ra lhjeml—l?aﬁR
Pre ared accor rocedure .f.or. '
(CD?J 3) 8 8. 359‘!('5@p°%f3§ A d‘“sff °"31"en“°2‘ ‘BSF%S“%'%“ (’é od n!“%kie J = 6.2)
2.0 Hz), 7.10 7.03 When Z’ld)s:on&xoﬁﬂds(dc cinpld;yedl FoBthk dtbye unilitlds, &K%m dy Ige 3=

4.3) 2.3 Hz mz 314 . Th
0 tl) o Conpozm dgovn\gog egr\étﬂg r%Iéﬁ((jg;:‘ more é] lﬁ%z@e a] ac?cepta 1 camgrs or cxmplen 5, for ©

di f| uor ophenyl 9)@p1pieo[sclygit&)hblnaneaﬁd ﬂie lik’&]—l]mmdﬁy]be&d(r{imkﬂ):reﬂrtﬁal[ylfﬁosulaﬁ) and

L t fl t
Goner ol Pr btedare & uPES, Ml ekBeniF Sekoery bty Sepeiipnlebipneen o

232 - 233 C, ' far EBapiR {r@DGDbBYt (BOS].@) 6% ébsuspendingHgent/ syrdpd Sontdinikl,, fof - 44

(7d§j_ ’1 (1 dH’ 1‘] H_ a?np&nfr ﬁz%omz 1)0 t.? Soséowgz(\rmané%xnar?la_pxtimgngf%r _fxa?sg)ll% rﬁ'onr}:gm . VS

((-)-APCl) ni zat®@82(q tM-SIGI}/«r cthdﬁnaami tﬁe Ak, BE)parenterally m the form of sten]e injectable

5 (5 Cnl or o- 2. FIVERY b ARplrSi S Conraiieg B out 4% 40 S Acuinendis bea oA

" Prepared a2toridetogjc mediue meMmE&uflm ples&awde n&y déht@in, & kxddE; from H NWVR

736 (ta, 3 o o Hbaboltb iRyt len i gmgingon vftwjhe‘c#:gg Rt 5, 1
. "G NVR (THrsudB')bebve;esa@om $%,an@60% Dy vahl2 (t), 48. 32 (s), 110.40, 12

.66, 121.96, 125.4 8.43, 13 4 20, 143. 43,
183.72 (s): MB (El ;lm‘e ‘%?%g d%’%zﬁﬁ) ka" Xﬁd‘i’gwf??‘ Sigloy Yda ePRPd%%“ title
conpound was ﬁhepm@daﬁcpmmtﬁld(eﬁpﬂyéd) Rl&-rﬂodemf@dlﬁn)s&@tﬁdn(hnd the severity of the

cycl ohexa sson's reagent (120
Y L TR otatighhesh B bl Syl i bl sl st arp oPRBERHARS A, i o
afford the prcbueempoupdd ﬁ%tﬁﬁ%ﬁoﬂé‘r‘waaﬁﬁ)ﬁdtérw&& &iiz d&ﬁlﬁe 3pﬂ'om(z@o&}4)15 g) as a

(1153 201 % oot A s Wiy

6.89 (d, 1 H, fgur Bn@)a day,dbin a fusBihed mlea?é-l)‘orﬁhn@oinﬁ& larg& ndindi, t&H})ﬁa] VS
((-)-APCl) m

5~1, 2- Di hvdr ozdfﬁfﬁ g%lsspl rﬂ%?&?é‘l%@;ﬁé PI“%’anfrﬁ“?'ﬂaB?‘ﬂt 2do 3pymgs Dosage
furancar bofi t rfbims itelile . f3¢ inBirim} dis© c@hprixe (fsgmh rBHR YIS @ SPARGr &f the active
3'-f3H indol ]~ ~rll 3 10 furancarbonitrile:



Prepar @gb @rggedsdi Nng to the procedure for Exanple 5: m p.p@h®8seo/dé% C. ' HNVR
(DVBO-db) 8 10.48 (s, 1 H, 8.62 (d, 1 HJ =0.7 Hz), 7.76 (d, 1 HJ =1.5
Hz), 7.58 -7.55 (dd, 1H), 7.33 (d, 1HJ= 0.7 Hz), 6.92 - 6.90 2 dMN bhtyJ= 8.1
Hz), 1.87 1.83 (m 2H), 1.73 - 1.53 (m 8H). M5 ((+)ElI) mz 292 (W), 15
The title conpound was prepared from 5-( 4.

1', 2" -di hydro-2' oxospi ro[ cycl ohexane-1, 3" -[3H indol ]-5"-yl)-3-furancarbonit
rile (100 ng) and Lawesson's reagent ( 120 ng) in toluene ( 10 m) at
reflux, accordicagpdund Gelirginate Rintigectuwith Asolidoraliduld pharheceptiatiy atcdpfbl20 g)

|1 lid: 68 C. '
(a: a2>|:|)e $W530 I%xalcr 1;@8 f!%s%eie%{ﬂlan :[ﬂag qﬁz%ustfggmpé%\)nzedthe 1opgm(dmhera§eé
% 7838 ? : i—/l- I|:|]|) rékpdxﬁe Fdr. &ample) sevérpl dividedldds€s maylbedtin(imisterzt)dailvar the des%PCI )
z . . .
5- ( 3- Chl or o- f‘?aé% gE'ﬁB?fﬁ?‘}“é‘Eﬂu’F%ﬂ"E‘i/éF Risie 2 ey %"#&“’Pﬁ'&%PElth"zthfF‘b“c‘ftﬁi one 25
5' - (3-Chl or 6- 4sftﬁa|tiouionhenvl )spirof cycl ohexane-1 3'I3H indoll 2'(1'H) one.

Prepared accordi ng the rocedure for ampl e .5: 189 H- NVR
(CDQ ) 8 7.97 (s, o4V Sompsds pay D gemisred oraid Foweligs B 90 (¢
1H J=28.7 Iriitbaverﬁ)uﬁﬁn(rdnusil:\h'lar SE sBbchtahious rduté4 Solid Gdinérmmélﬁclﬂ) starviy

+ Cl) m +. Th tl df .
5 1130 cnl or o 4 TRRSE SR Ross b, BisroRrmil e T ReBOr e e A5Gty ks o
. Spl rof[ cycl ohexa]qexdjcpﬂuefs[ nabl];dmiethl]: lef, 1pdﬂ)ethymta (gﬂ;@elsrm}noaadudfmmm S

t

Pr acedur & AS 1 GURIIOY A HE CEPOALE SdreBms G HereRPEPTGAT PE B 0 1 R
(DVBO- db) 8 12 .adtive( ingreﬂv,entlbl)d the. PatiGudar fokin af= adkmﬂlstlrlz)on (Yesﬁgd (dzddjuﬂdﬂts J— 7.1

d 2.3 Hz),
$n49 (t, 1) H, f“sqmé‘“ﬁy 7P °r;’]?d ilrii%("dpw&a‘ﬁ("“ffﬁ’é"‘iac?& cal” ?°m1§’§“‘°“sl ma§2b"'( m 7H)
and 1.40 - 1. 3%d{amagdidsly indfuded,; s)xelﬁﬂ(ﬂa)/orﬁﬂgagaﬁé}/c&éﬁnd Meh’r)s -preseraifdgenta 6

5-13- Chl 5- fI 2(1 t hi
10 5 (3 Onl o G SHRAR DDA PEE  aP By REis s PH- S o) 121 1 Cone
Pr epar ed adéor di ng The pieferjd qxhadubaxtxf:ﬂrcoEppaﬁMrs fom nie dtdipdnd ofeaseHbNVR
CDCl,) 8 8.50 . 7.57 (d,.. 1H Jz.1.8 7.39 d J=6.2, 1.9
oy, 733 7 3 BrEabd e adphykiyigh e g Campsiflops, Ppritybtly sl and bty o
1 H J = 4.2, X8dodighidfilled cdpsids,( Oral ddinidrat®nbf Hiz)cpmﬁoﬁﬂsrsplref&ﬂec( m 10H);
1Y/S) -) ESI M H ' 15 The titl d. f
' g g} Z:hl 02 o[ S-ﬂ uoﬁ?ﬁ?"ne?‘ﬁ?ﬁv)3 ﬁ?rf’%ouf@%/crlf‘%}'h@%g%Ougm"%ﬂg?fé)ae ?n\rfgin)( r1grlr11|) one
(100 ng) and Lawenpsritoneally.eSgjetidns (ol O@pengions of theseuetive dompourds Jas atfree dhselx

SO0, 1D IR AN o Tl L i, 21

7.67 (dd, 1H J;urfz&taht awmd ds Hydrimypropylselhos?.. SEhsﬁmlor&I-ba,n a?]sdl(}}e (;ﬂépare'ﬂOml H J=

8.65 and 2.0 Hz 1.83

T35 (m 3H) . et g e Sy St dif g5y Undkr Slinaty 41

5 (3. S Di fl uor eninitians pfsibragd andolseibese prepdrationg dbiltain d prestrvat{vihth pieernmie 25
-(3.5-Difl uorgoovaﬁnymﬁcs 0|rrao gléc' ohexane-13' ~3H)i ndol | -2' (1' H) - one:

Prepared accor & %)P(? dure for Exanple 5: np 180-183 C, 'H NWR

(CDCl,) 8 &535 (s, Thd¥pharmacebtidat] forths Ishitable=fo? irflectdble, use .ikkludedbtkrild adeods = 6. 2,

20, 7 Ul e Pl o B Bl et B,

00/ 66555 PGTI US@BlelitjsaBble sdlutidhsl o2 @jsaersidss. Tinenllt dabdsethe dompomnst beasserid epar ed

f 5 -(3,5 difl | oh 3
(1S5 (315 B ABASp ) Sk S oy Tl T 0 B Lo
accordi ng to Genmiitdns PoDosadufetule dnd satbfage daridhenusti thee preeerpall ragaiistO2: g as

an of f whi t3% S%lorlxtgmmatmg al\c{ﬁon of microorganisms such as bacterial and fungi. The carrier can



5 ( DVBQy@Gh/eBsst2- 76 (br s, 1 H), 7.84 (s, 1 H), 7.64 - TpcfudomnesoH), 7.46
(d, 1 H J=28.1H), 7.40 - 7.32 (m 1 H, 7.22 - 7.15 (m @%Eum’i-z@@r
1.80 (m 7H) and 1.3 8 - 1.3 5 (m 3H); M ((-)-APCl) ma 32 H™.

- 'Exanpl e 28 10 5-f .
1. 2- Di hydro- 2-t hi oxospi ro[ cycl ohexane- 1. 3-f 3H i ndol | - 5-yt) - 4- propyl - 2t hi oph

enecarbonitrile
5- (1, 2- D hydr o- 2- oxospi ro[ cycl ohexane- 1, 3-[ 3H] i ndol ] -5-yl } - 4- propyl -
2t hi ophenecar beni tsoives. orTHigpekdidnl memeﬁp@umdm@asmpéﬁweedma athaNes., Si m I ar

to Exanple 5 from bro hi ne- 2- rbo trile 7
P e S BB ol P RN ERE 5 STeRR b iy o
acid ( 1.24 g, and vegaiblg oil.t et r aki s(tri phenyl phosphi ne) pal |l adi um potassi um

"~ carbonate 2.75 1 di nmet et han 50
heat ed at ﬁeflex g 'ﬁ?’ﬁ'ﬂ%’ﬁ 'S\qﬁrtt}?f?’%q‘ﬁ?‘ioﬁkyﬁ}%%%‘“% 50"71}]'5“ 8 §¥P ‘?‘?1(p I ")

68-171 C, '"H NVR ( DVMBO-d6) b 10.56 ( s, | 7.93 (s, 1 H) 7.52-7.51

(d, 1 H J=1.5Hz), 7.33 - 7.29 (dd, 1HJ:16Hz)70020696(d,

1H, J= 8.0 Hz), 2.62-2.57 (t, 2H), 1.86 (m 2H), 1.70-1.56 (m 11 H), 0.88
0.84 (t, H) M5 'z (APCI (+)) 351 [NE IPLR1(KBr) 1620, 1700, 2200 cm

. -Anal. 2@?@ %ﬁe#ﬁ&y?ﬁhﬁioh@x 20815 | 3ifote:2 M H) thfoke CPSET Ved.
C 70 67; H, 6 compoun S prepa om
5(12d|hydr Sr oSpiropeyclohevant-1 8[-BiHindpld-2atHH o8- [ 3H] i ndol ] - 5-yI ) - 4- propy! -
2-t hi ophenggar boni t t ol uene
(10 m I)O at ﬁ?ef | ex, %EA&%}&%&S@%@ egL g‘(‘@%? i %h&&%gﬁﬁ%r%ﬂyg& or d( ﬁe title
compound (0. osang)vaagooéth@r%)ﬂ@shm btdylhthmrrl\mw DVB®ent,) 158 ci?, 8B ngddy s) 1

, 7.96 (s d, 1 H,
VL g o ry pvppd ddyy Ty My vt figyhedhiolyadiiaifbes) of B30 O

30 2H), 1.39 -mdl, )35\f(emlSﬁlH) 1 Srdliofordtage (1 78)0. Hmadl) Sat-EldedSowly-and MeCl ) M z

365 [MH] - 08/, J 200 . 9
- 5-(3-Fl uoro 4-ni ngg% eny °§§r§”§?’:‘§cé&%§%89ra‘%ie eélip ggqré?%%ﬁ‘lzﬁ%‘fhi one
5-(3- Fl uor &5 4- arqut:crus[ahlemyxiu)rsqjiloriljesmtlmﬂék)aamdmosc(I[LSHererndekq -Afterd5H -one: 5
Prepared from .
(2'-oxo-2, 3-di ﬂydrﬂ(’)eslﬁ To ?:r%?paﬁée)?élﬁce“ agueo f%’?—}ﬁ’fen B efqr %ct?dy\v}ﬂb%troéo’rfi c acid
(3.2 g, 12.5 n@xd).)Therdmbinkd mgmelar[vérewmemractedb:emzle'ﬂmcbtangacndBlNS therol ) as

ol low sol i d: anebyEh Bind Gofn3 ieh Migsa.). oy CHPRRARE o Blofl of e 27

2.0 (m 2H), 6019®as(td)ur%ﬂt¢dl with bexgnel3004”) arfd @8zenel (20 k). The Bedifitatelwad6 Hz) |

5005, 30 el B g it sq lad oyt Gotpenna e, bty L5 e

mz = 340 (M )co]dﬂees drystdle nepoHiPellAtC; N NNIR EPMSOd6) BArG7 (m, 10H), 6.84 (d, 1H,

5-(3-fluoro-4. 30 s i | ohexange- - indol ] ~2(LH) -one (90
rrg§ and Lavvesson!g? ?gggm (Jgogﬁﬁi’giylﬁ(tt Eﬁl@?g%)’?éhgggﬁggﬁéelﬁ%g}maccoréli ng
to CGeneral Pro@eti.e A to afford the product 15 (0.021 g) as a yellow
solid: "H NWR (DVsO-db) 8 12.82 (br s, 1 H), 8.21 (t, 1 H J= 8.4 Hz), 8.07
(d) 1 H J=1Hz), 7.98 (dd, 1 H J =13.1 Hz), 7.79 (dt, 1 H J =8.1 and
2.6 Hz), 7239 §iBdomdspi[Xclobdxanet1 99[3H] ind8B-2((MH)ddr and 1.42 - 1.39 (rn,
3H}: MS ((-)APC z 3 - 0. Exanp], . e o
4!-% 1, 2- Di( gy%:lr o- Z?t 'O&S@P{’%%ﬂ%ﬁgﬁﬁgﬁﬂ §3§gi‘—ﬁqlh%jcfll D06 (37-68.008ncar boni
trile 4-( 1.2- &hufkceﬁ&cm((ce@)bmb[v&yﬂldah@ocﬁmﬁaébta&((831'& IOﬂdﬁJ)l} andordiming

f boni t | f - 5. Eat 4.4 |
and 25 - ?Q'trélé B e Brelh R pi AR5 B AR BFP T o Relbon gt ane

gl ycol di net hyhixatrbiens fa2tioned )act\m \Sitctrl’aﬁd?HtOJ’{'bdﬁme Rifudoy phafe WagHtir@sed TO this
m xture was,then ad sp cvcl ohexan one-5-yl)
bor oni ¢ aC|§ 4 (1€ “é’g’eéo(g m%?% Fieedomeinls yéEse‘Y?i E’F%he wﬁtk‘é’ateiedlr’fdmml) in

water (5 cm ). The solution was brought to reflux for 18 hours and then
cooled to roomtenperature, poured into 2N NaCH and 30 extracted with Et QAc
(x 3). The conbi ned extracts were washed with water, brine,




0 2 JAN 2pp~ -8~dried (MySO4), and evaporated. The residue was purified by
col um chromat ography (Si 02, EtQAc, hexane) to afford the product (0.45 g,
3699 as an off white solid. np: 240 - 242 C. 'H NVR (DVSO d6)0 3 JAB. zhp{ s, 1
H, 85 (s, 1 H, 82(s, 1H, 7.7 (s, 1 H, 7.5(dd, 1 H J=1. 56. 5
Hz), 6.9 (d, 1 H J=8.0Hz), 20- 1.6 (m 1 OH; M5 (ElI) W5 @m z 292.
The title conpound was prepared from

4- (1, 2-di hydr o- 2oxospi ro[ cycl ohexane-1, 3-[ 3H i ndol ] - 5-yl ) - 2-
furancarbonitrile (67 ng) and Lawesson' sy4feagent (67 ng) in toluene ( 10
m) at reflu ££neh r.d e
conpound (0. g\% %gglegﬂ)fgﬁe I ow so@:r ﬁﬁfu@%‘&%ﬁﬁ%ﬁ %ﬁgﬂg%be) T&lg?ﬁ&%iafes 1
H), 8.68 (s,wis d:d)l ec&deﬁld(d’ﬂed]m Ivl)quo?coQﬁta(nsthekutbtl)tled%oﬁ@o(mlﬂ(lﬂSgHﬁ%)Es 8.0 and
1.0 Hz), 7.10 (s, n}@ 5-1.32 (m
3H): M ((- )Oﬁﬁwévseqwszaléwp[lﬂﬁ H]99 %&W@@M&@d 5 1.62 (m, 10H) 68(d

S~ Br omospi 1 of By b1 SaULZneos G e P Rdor Py B FInd =52 08 HEl W03 51 on o

spiro[ cyd obupne-1, 3" -[3H indol]-2" (1"l -one (J. Med. Chem 1987, 824-9)
(1.0 g, 6 mol) in glacial acetic acid (10 nl) was added dropw se at room
t enper at ure &Wﬁbﬂ&ﬂw A8-Hliglolrdf 1 M)-pne gl aci al acetic acid
6 mL). Aft t 20 .f 10 0,4
R R e T T TR S N et N
di ssol ved in elthhmﬁﬂﬁﬁ{d t(eé%é‘(k)pl@ﬂ%ph‘@s?ﬁﬁn@)p%ﬁ%ﬁ EO)gth %‘Dtlb n@bEin (50

m), aqueous saturated sodi um bicar e solution , water (50 nl)
and brine (Sﬁmﬂiboxymen@%gam?) wab syreed waler N fer@Oowiy. ﬁtagnremnxmeswsfthﬂe

yi el deq e HEBAdNGBPEIRraE R (G215 7 pinct) g1 spdh ChpommseCriam. - 1
NVR ( DVSO- d6 "2 7.33
(dd, 1 r 9224 ol et S8 T éilliof W%b‘iﬂ%ﬂﬂ&é%“é‘”feﬁé ool
mz 251 [ M#] RTAIStairedﬁBd»wdtef and éitfdpﬁdl\ﬁlh Et0A2(x4), The cémBidied BrgahicS6. FOUHd

C, 51.98; H 4.24; N, 5.42. 0 2 JAN 2004 -82To a solution of
5- br onospi rof’ﬁ&?@?sdb?fﬁ Hissher vaith weger. s drge@ngS(Q,), apd egapgrated. fhhgrgsidue

addod t et P alcr & PRI oL ShrolrBbe by dBRE oy (UGB AR TR B EE  e
sol uti on1wsmﬁdeaic@agmﬂt(omslgfo%%ﬁh@r ep%;as/h 8w b1 8. d64-0698C g1H3

mmol ) and potassi um 5 carbonate (0.76 in water (5 nL). The

m xture was NOR €dDEH) 8d.60-1.68 (18, Whﬁ&qall %(mdl 784844, J TRd Haddh)i 6a2-

¢ 100 n) TR GRgah TG . tds deh P AR e S AB o ek WPk 83Tt “and

dried over magnesywp @b ades), mezlsqhybuomvmm Béqrzgd@ Pﬁwﬁn%@%ed in
vacuo, and the resi due was purified by HPLC (Zorbax 8, 10 1bu, 15A,

50 X 250mm w/BG/ﬁt)e}W/ol%@J1325@NM9 IWB42ﬂén1ﬁ2)89c(<s) @dS!éEB#(/B 310, 312

chl or ophen I (O i ndol e] - 2(1H) - one (200 , 3599 as a

white B y %1@&@%8@%)k |(_“DIVISO d6], 3(()0H)M—|z) 8(2.21?2.28 (/()m 2
,240245m " —EN I ,

s 7s2 (m 2 10ty st GlolgphgT Ryt doncharil1 0 Siyrboll )

H), 10.35 (s2'(1H}¥ne (KX §I2)O nﬂrml)ZﬁBierSyl[eM [20 omBa)IundéIahtrdgénavasGdkkde;m\lo C

7196H497N494 Fou The tit
conpound was lswetastrh@amhea}% 3(élﬂam%ﬂr@ah%ﬁm%fb?ﬁa{@%%ﬁlﬁ%&é& 2 imol)

1,3-[3H ndoélﬁthg%@uror ] ngﬁ}dg&)&gﬁﬁ% &‘éﬁﬁi@gnﬁx{ug\ea@? éva%? egg.%nﬁ %tm uene

(10 m) at re acc neral Pro ure tle

conpound . O6idge Bfbjesedto d@m&mgehramlatdgrapw (MQR Et@\ﬁﬁh@iﬂne%&wﬁﬁelﬁtﬂi’n)s
1H), 807(d 1H, J= 1.5 Hz), 7.82 (t, 1 H % d 1 H J=
7.74 W), 7.@¢fada sqlidwhirhvas, rq_zwt&ﬂlzpdfmmﬂlylso prapyle(t er/ he)qaanem egffqvé) 7.41

(d, 1 H J=.8..32 He 05 2. 27.(m
6H) : MS ((- )thgag]%)cowp%ugg@s, [ 1’§ .(dbﬂég’ésér{ﬂ‘intg’%g% fip. 223" 227°C
NMR (CDCL,) 5 1.53 - 1.66 (m, 8H), 1.83 = 2.05 (m, 4H), 2.07 - 2.17 (m, 2H), 7.1
(d, 1H, T = 8.0 Hz) 7.31 - 7.53 (m, 3H), 7.54 (s, 1H), 7.86 (S, 1H), 9.93 (s, 1H, br):
30 MS ((+APCI) m/z 328 (M + H)+.




5"-(2-Chl orophenyl | spi rof cycl ohexane-1, 3"-f3H i ndol el -2"(1"Hl -t hi one The
title conpound was prepared from5"-(2
Chl or ophenyl ) spi ro[ cycl ohexane-1, 3"-[ 3H] i ndol e] -2" (1"H) -t hi gne (90 rrg) and
Lawesson's reagent (90 ng) in toluene ( 10 m) at refl ux, g@cdﬁu
General 30 Procedure A, to afford the product 0.042 g as an off V\/mte
solid: '"H NVR (DVSO db) 0 2 JAN 200 -838 12.75 (br s, 1 H), 7.80 (d, 1 H,
J=1.1Hz) 7.58 - 7.55 (m 1 H, 7.48 - 7.36 (m 4H), 7.16 (d, 1H J= 8.0
Hz) ; M5 ((-)-APCl) mz 326/328 [MH| -. _.kxanmple 33 5

- (4- Chl or ophen~) spi r of cycl ohexggacMpPBE-4 3H i ndol el -2" (1" H) -t hi one The

| e conmpound was repar ed from 5- (4 chI orophenyl )spl ro[cycl ohexane

[ 3H] i ndod]1! hro=2" (O8Dirofs ' Hiindolj+5'{(yBbemgdnitrilet ol uene

tlt
1, 3- hydyo s de

10 m) at refl r.di Ge Proced f th duct
51035 § a5 an of “rofedH lg%??a SrofoRR ﬁ%;%%?(%l%’ f% ﬁﬂﬁ dc?i—?"(;%mee TN
i

7

d, 1H J= -13)0(?,)3.577m§r%l)]19 duflethéxeththng (20 én?@as addg0 (dd, 1 H J = 8.1 and
A4 ), 7.50 (d SH 9 2 8.5 kz) 7 as (d RIS E 1 ), 1,99 -1.83 (m
) and. 5. SOcirdsiSighony pHpspie)llof O30 g0 AR e FHpin. Jxarpl e 34 15
5-(1 ", d 2"-1h j | oh 1,3 dol | -5"-vyl
A mothyl %&ﬁ@ﬁ@é‘&?féﬁﬁf’aﬁﬁ (0L, %@}ﬁﬁgsﬁa@@ﬁ«}roléwzﬂa: g ggegm

b | dehy, : hyd
carboxal dencgsdh 4 1 G 9P PR85BS R YO0

153 niL, 0. 38oied pourddl inex&Mer arﬂfetxaractaaieulﬂllEtOAct(h@) Qe a@huﬁlb@arg&ﬁﬁe stirred
at -40 C under nitrogen for 30 mnutes, cooled to -78 C and treated
dropwi se wi t#tRckWLYahed @flthzsawambmqwéﬂﬁ@/(MES@ma@d@vqmged (Tt@sasmhuﬂ) in

anhydr o T L I stirred.at for 30
i nut esulz)nd as(epdigﬁicf A Cﬁﬂ-anlﬁy S%lus ((él%ggt@?c he¥ane, gradignt el%é ?é‘?l owed
to warmto arhire e hitRNGRAFRUEA €0.869, MBS nfiINEIVE Fadd WhitelsdNdATH ROER

hydrochl ori de solution ( 1 L). 25 The solution was extracted with et hyl

acetate (3;(4@1)(&11;))5 bAb —th&S @lf(,tﬁfb)ci§6v\é§}86(dl , WD) 17 . %(dleﬂH b= &Hz%ﬁdlSc{ddgd .
S04). A I i
%g/ga \r/]\}]i o SO Babite)-geiae A < hiah oG, ML ocki TRhe ToReed il ped

6 16 +8 9.75 (S, 1 ,
7 a5 (81 eI R BORH WE R MSY RSO AERENT LT2 (For a0

CGHSBr 085 C,3-8B, leblhvldro 2'-aspika] M hekand3 5,30[BH Jindol-5A41) benM@ﬁ@Gﬁ&ﬁ:
PCT/ US00/ 11630 0 2 JA 2009 7§r? 1ﬁyom) 4-met hyl -2-thio henecar bonitrile:
Prepared from 5- bT‘bf’h% Uﬂ%% l'g-d h%ﬁéoﬁ&#oﬁb%&h‘eééﬁfir Hylol Iﬁeyl)

T A i RS B R s

Anal . Cal c. Halrox3dnie NgiroChlofifle @617 g.2. SmimdAPandbodfun?deetdto 0120 g Q.5 36. 00; H,
2.14; N, 6.76. Prepared according to the procedure for Exanple 5 using
(2' - oxo-[ 2, IBmOHyérff@r%O gugy; themixfpre.was concenfratqfl wateroyap added %d)thbpmimpt acid

33§7m:g|2)01 t!ezl 8@@9%@% &5}) ﬁ'le %gﬁlgﬁll El%'rgoaglcelgy?ersz w%?ervls:/)gs Ie tlh t( 295 ny,
?2;“73'[ hyl - 2- Os)é)@nﬁm By &to Batti¢a@bokiatd dHAlondwiter, 54 BBAL)Mkied (MBROONBIZvESrReai tril e
to afford the subtitled oxime (0.63 g, 1.95 mmol, 100%) which was used without
further purification, 'H NMR (CDCl,) § 1.60 - 1.84 (m, 6H), 1.85 - 2.00 (m, 4H), 6.86
(d, 1H, J=8 Hz), 7.36 (dd, 1H, J=8, 2 Hz), 7.43 - 7.50 (m, 1H), 7.57 - 7.67 (m, 2H),
25  7.85(s, 1H, br), 8.25 (s, 1H), 8.68 (s, 1H, br), 8.94 (s, 1H, br); MS ((-)ESI) m/z 319

(M - Hy.

3-(1',2'-Dihydro-2'-oxospiro[cyclohexane-1.3'-[3H]indol]-5'-v]) benzonitrile

A solution of 3-(1',2'-Dihydro-2'-oxospiro[cyclohexane-1,3'-[3H]indol-5"-yl)
benzaldehyde oxime (0.48 g, 1.49 mmol) in chloroform (10 cm?®) was treated with

30  selenium dioxide (0.38 g, 3.50 mmol) and heated under reflux. After 16 h, the



(s, 6H, 2.29 (s, 3 H, 6.97 (d) J=8.0 Hz, 1 H, 7.34 (dd, J = 8.0,
, 1 H, 7.49 (d, J=1.7 Hz, 1H), 7.84 (s, 1H), 10.570 ¢sJANLBio} MBS (El)
82 (m+;, Anal. C-eHnNzCS. The title conpound was prepared from
3, 3-di net hyl - 2- oxo- 2, 3-di hydro 15 1 H-indol - 5-yl) - 4-net hyl
t hi ophene-2-carbonitrile (0.77 g, 2.39 mol) and phosphorous pentasul fide
(0.42 g, 0.96 nmmol ) in toluene (20 mM) at reflux. After 3 h, the reaction
was cool ed and partitioned between waterg@and Et OAc, the organi c layer was

separ at ed, %iﬁﬂe(%eﬁ%%Rﬂé Alkfde Pﬂ-ll?ﬁe(f djﬁtﬁgl‘etﬁ%np#é%gﬂmh% col um

10 ng, 0.8 nmmol, 55 % as a white solid: np. 192.3-193 C, 'H NWR (DVSO db)
. 29
2

~N oo»—\

8
1.
m
5-

chr onmat ography (Si Oz, EtQAc- hexane gradient elwution e Product
(0.25 g, 20 BO7g:: hraxdne 134)%dnd dlse Iandlmtmg@smﬁizedifrorﬂ-Eﬂ@R hdWBEOdTFor8 tHe?. 82
(br s, 49 (dd, 1 H

= 8.1,
1.6 Hz) 7. 1%@%(1 éiompouald.fcoé6tg+%§3 rr@cd935%)tass?owm sofidy mpn 400, - hse)f]°c;iH3é (m

I
S 110 20 0 IR Ee SR8 e LR LA TPl 241 iy /8 742

2t hi ophesecadborH t.r+ 8e2 BzRrioswoi,2HH, hi-op by etss bnes (rﬁl 21g), 748N UK U HE §=0F 2
5- brono- 2 thi ophenecar boxal dehyde (96.0g, 500 nmol ), hydr oxyl am ne
hydr ochl ori ddz) 783 (m, 1H).8.26G0! Hnt); )MS&&)WIM/Z(@MNM}D .and et hanol (500

Tkt Ure was cool aUOAREAaTr Thie etk el slead R BT 1630
0 2 JAN 200%enssnieRe e i%és86h’s Feaga@ecdr@ingity ﬁleE}.‘J?o&'dhre ﬂ'&ﬁarﬁmgl\éqggoal%%mt

was triturated twice with ice watér and thé solid obtai ned ected on
a filter. A titlecompouod: mp p??r3t1|°6r(dmont}h)e B DR (BMS©@-d()41.38 - ¢,55Z#&6 3Pl ),

EESPEB ;') ¥ f‘b%xmlt ﬂﬁiﬂpﬁ@e;ﬁ é%%ﬁ@?ﬁ“@@&%&ﬁéﬁ%b'rﬁﬁ(%avétﬂ“ﬁs
%
;qﬁegﬁzlsﬂﬁf%@fc@gﬁg}%&o % vvat efst ?ﬁ%iz‘f br ne (I%M H anwdﬁleg

(MyS04) . The sol vent was renoved in vacuo and the resi due was d| ssolved in
a m ni mum anmount of chloroform (1L) and allowed to crystallize. The

crystal s obtained was col | ect ed WM?LE@er and the filtrate was
concentrated andg, 2’fbf orof orm
to give the subt i : ned) s8%.
IR (films cmi' 2200. H—NNR ( CDCl ¢hlo @eﬁe&%oﬁﬂn(ed 1H, J= 4. i Hz)) 7.10
(d, 1H, J-40Hz)' I\/IS(EI) m z 187 M+, 99% 189( M+, 1009% .

s-(2'-Oxo-2'3 ethylgtar penshathemitrile. @solptm}pﬁbbrqmww-z 15

Lg: (r)]ghgB?g%ﬁfpb%ﬁe%%rﬁgﬁilgg%gpar ﬁldq‘ugtg aklg(trtp%en)bl%hgsp 1ne?paﬁlgd1{1r%r(0) anple s

(2" -ox0-2', 30:28i hydriaapl)@aaeedmanyane (., M%h{bgﬂ ] 3aci d
np 225. 228% |5h NVR DI\}BOdb) 8 ?ﬂes (m‘ﬁgé hdnﬁeth&})eﬂ%w?g?)a
= 8 13 HZ)) Wasﬁ&a(eddmdqr rBﬂuX] for lBhthechqoldd. tﬁa-"ﬁ.)TheTezﬁmo(lmlxmrd—WasJ =4 17

1, H J = 51 (s, 1

%@ (@Pyped gntp Tisti3p p%ttﬁlqd By %o iy ghtomat%sreﬁwﬂéﬁ% Weepar ed
from s-(2' y 0
di hydr ospi r?[ﬁgniglleblﬁ%x)?gen é9 to afford the su t1 ITd corr)}?ouétd (}“Of') gh% E Jumo 8%() asp (0. 69
g} and phosp:thﬂmrr@issomnecrit éHtNMRo(éJII(ClS)ZB @}5 (50 9HY | Lshl, ¢ 20.9H)y, Bl), 7edd (dxJ Af ter
3 h. the reactiaon vvas cool ed, poured into sat. aqueous sodi um hydrogen
carbonate sof Hﬁa Hind 25 extract ed with Et OAC ~The organl c layer was
separated, dfj o) . 18 d by col um
chr omat ogr a f
conpouna@s( 0. 215 %s@lﬁtt@tﬂoﬂﬂlaﬁg-@rcﬁﬁkidpdo[c Hoh@ﬁné-@"@@ﬂg?ndbgbz(lsﬁh()ﬁé s, 1
H, 8.00 - 7.98 (m 2H), 7.74 (d, | H J= 4.1 Hz) 8.2
and 1.6 Hz) )(0?53E41(9dnm1?i)l—ﬂlchlom (triphgnylphosphine) palisdiumel) ga@tél4 gondl) 40 -

1.37 (m 3H)a’nd Wpt(eﬁty arsmecﬂ()) 14n;1g,%) 43/2 r%nlkwllﬁ“dlmethoxyeth%gé ?gscm was stlrEr)e(:gl nH ¢ 36

N, for 20 minutes. To this mixture was then added 3-(trimethylstannyl)-2-

thiophenecarbonitrile (0.64 g, 2.35 mmol). The solution was brought to reflux for 32

30  h. After cooling to room temperature the reaction mixture was absorbed onto florisil



CT/ Us 0 2 JAN 2004 5"-(3-Fl uoronhenvl)snirol cyqohesin 3"

3H)i nggl (Jaolmgg 1 "H) thione 5'-(3-Fluoronhenvl)sD ro[cyg ohexaniee&% 3
H]|ndoI] 2' (1 H) one' Prepared 5 according to the proceddt2 JAdk 2Bkanpl e
rrpl711720; H-NI\/R(CDCI ) 8 8.43 (s, 1 H, 7.62 (d, 1 H J =1.8 Hz),
42( 1H J 6. 2, 20Hz)739- 37 (m 1 H, 7.33 (dt, 1H, J=
.1, 13Hz) 726(dq 1H J=5.9 2.1H), 7.05- 6.99 (m 2H), 2.03 -

. 64 (m 10H); M5 ((+)ApCl) mz 296 [M+H *. The title conpound was prepared
rom

_“I—‘U'I\IU'I_“_“'U

- (3- f | vosmdheRyd ysEhidl w&ha&;p&mg@é@zﬂetl@d adedifd: h&&ﬁ&b‘s?to(ajffo'r'ﬁ one

0.70 and ph Qr.0uUs nt in toluene at refl ux.
,(After g)h thg &ég@?’i B‘ﬁ %H‘F@d7%%4’963§h‘iffwh% SI%H Rum

hydr ogen car bon@m:1§<5| 186- pn(malrm@ll)mtﬁ(aCj@dowzt [y 9%¢ad, § 0% @7 939G | aver
was separated, dried I\/% 22 and eva orated. The res ue was’ purified by
col um chr omat oftlapRy (¢ £i~0! 51|§dﬂb7 Kb bf Hai Bhx 7.8 (4 Venl)4 Ho, GDf 932 t he

roduct (O. 3 5 (br s,
TR 65 ?g %rﬁ}ﬁs GRpR [ di(f’s l’—rh“w%(l% @%@Hﬁ 35,488 ¢
, :7%518 ﬁ,{? (?Hg A;1121175 (s)71212492(rﬁ 72%)1) 12_84319(s), 137.893(dj, 38.TH)142a17d,, 14440, 1-82]1337 (m
5 (3- Wdroxvuhe@vlh\/)lg;{)%rrg%g%/({;’lt {; §<ane ‘gﬁésﬁgol el” 2(1HJ~-t hi one '

_ -1 3- Hvdr oxynhenvl| Yssalytion©f 1( bAdibaidre- 210>®Splf03<l‘5llclotld@hé 12 [6H)intolpAgl)Pr: epar ed
?ccggcli' g o thﬂ%&&%&%{fnﬁnﬁgﬁ O%X?mn%l)%ndﬁgwﬁdr?amﬁc a8y Wyrﬂ ) 8
7.04 (m 2H)ng 70-pgene (2 mL) wag hqated o t0 pod) 3 half IR@rs( dThe feabtionmixtiBe Wag , 7. 61
1 , 8.91 ).z 294
| Em P ihe tr%’*z%r{)%ﬂ%@@r%:?% A300 LI bRl Mgs ohd Qa0 1i *
-( 3hydr oxypharrw%wawwpéyebso«rréumndrrmnaogr@&lyﬂ(slmi!o.eqo& Héxah 1.6n® affdf O ny)

and Lawesson's t ql accordi ng
to General Pr océgﬁt?e:&kspg?&dl@fzr%b%?ﬁaptart ﬁm('(%o oﬂh‘%j 2%'?%%@1”3)N¥§ an of f
white sogl d: ' HDNESO-8f) S(1CDC(s, IHY 85238, 1H)0 = ssﬂiﬂzsé(@?}égrﬁ%lgom? 86%0 g de
1H J= 1 an 555 PCTI Us 1 JAN
2004 s~ Fn g”éJHz“Z‘l”? %gé?“"r Hd (ﬁ% 1§%¥—\6%926 4 Tl 88 Hp), 198 87D and 2. 2
Hz), 2. | 7 - 2Am)3H]J, rn432H1)3,3(rh o9); MSIEBM{ @ meld4and 1.57 - 1.53 (m 3H): I\/IS
((-)-APCl) mz 308 [MH)'. Exanple 38 5 5_-(3-chlorophenyl)-3.3-diethyl -

3-di hydro 2H i ndole 2 thi one A solution of oxindole (40 g, 0.3 nol) in dry
THF (400 m) under N~ was cool ed to - 26X0verikc 4 reated drop wise with
n-butyl lithium (2.5Mjun kb , . Totheresultlng

sol uti on was added N A ' S>3 lindolby5-yh)- ) 0.6 nol).
After 30 ni?0. iodoet hane (48 m O Glutm:lbgnm&n&dded and the 10 reaction

m xture was all owedTB(gsxyg{l oomte erature 3113 stirred over night. The
reaction nixture was poured1 | nt TR RBUSYNRheEnedyt titHaRdollg r( ke wi t h

Et OAc (2x) and (l Pga006> ntmi)nedryotegairyldmﬁhrarye[)e cmerm\w@ehedd.wrhdﬂaé 6044C

wat er, brine, The resjdual oil was
triturated wit h grglgggzp?me}a gqoécﬁ’ ﬁgﬁ u)de&k?r' SO siming gt igoms 1 oy - A sanpl e
(3 g) vvas recryeﬁm&dtﬁrﬂ&ﬂaﬁiﬂﬁbﬁhﬂ&ﬂdﬂ%%ﬂ]&ﬁiﬁtﬁylmlﬁh@l $Nﬁhlﬁ¥*an%§"d0| 2-one

(DNSO-db 1.8
- 2 o (m ﬁ) jzggfg"( 14 p)) W&“‘gR edrslpyly. Aé‘e)83(t'atn dlillSP-pm@yl’poege (26 Hz)
6.93 (dt, H, 0Ji 17nol) Wh, addedldhd et mixifirelwas(alowdd tdtwardh: tg?oohmem% J'l%;ie 10.3 (S 1
o g,

MS (ESI n1 ql f t hyl -1 ndol
i) |n(dry) TS B ey 395 (R SRS e e oGO st swea dr op
wi se with n-butThe hqdahﬂdpﬁh(elvdiwkmteh%m&&@lac&ﬁ’te%en @e gorHRhédo%QmE ﬂ?g@

resulting solutio tetranethylethy | enedi a
0.2 nol). Afterwcffow%'l\??‘ﬁi%d'bdﬁté'f h%‘i’Fed'(‘g(Mg)s O and gsapprajpds Thaaesitiugmds t he
reaction mi3gt weritwasdatithGeRdhe afd W precipRatEdricd v§$dort6‘8 aﬂV@r -oRbg.. The
reaction mixture was poured into an aqueous NH, C uti extracted 25
with Et OAc (2x) and the conbi ned organic |ayers vvere vvashed with dil. HC,
water, brine, dried (MJSO ) and concentrated. The residual oil was
triturated with hexane to afford 3, 3-diethylindol-2-one (9 g, 45%, mp.
" 156 - 159 C 'H NWR (DMSO-d6) 8 10.44 (s, | H, 7.70 - 7.69 (t, | H, 7.62
- 7.59 (mMm 1H, 7258 (d, | HJI--1.7Hz), 7.53-7.50 (m 1 H), 7.45 - 7.41
(t, ' H) 7236 - 7.35(m | H, 7.34 - 7.33(m | H, 6.91 - 6.89 (d, I H
0 2 JAN 2004 88 _ J--8.2Hz), 1.87 - 1.80 (m2H), 1.77 - 1.70 (m 2H), 0.54
- 0.50 (t, 6H); MS (+ESI) mz 190 (M+H). A solution of
3, 3-di ethylindol-2-one (8 g, 40 nol) and sodium acetate (4 g, 48 mmol) in
acetic acid ( 100 mM) was treated with bromne (6.4 g, 40 nmol). After 5 30
mn. the mxture was diluted with water and extracted with EtOAc (2x); the
conbr ned organr c Iayers were washed vvrth water, sat. sodr um hydrogen

R A £~/ AN\ o 1 - o o o Y Y T T ]




WO 00! 6QRphy/eesss PCT/ USO0/ 11630 0 2 JAN 2004 Hz), 7.09 (dpciidsooigssh- 1 Hz) .
2.07 - 2200 (m 2H, 1.86 - 1.79 (m 2H and 0.37 (t, 6H, J=_7. 3 I—% \VS3
((-)-APCl) nlz 314/316 [MH -. Exanple 39 5 02 JAN 2004
5-14-Fl uoro-3-(trifluoronet hvl ) nhenvl ) spiro cycl ohexane 1.3 | 3H i ndol |

2(1H) thione 5-[4-Fluoro-3-(trifluoronethyl)phenyl]spiro[cyclohexane-1, 3-
[3H indol] 2(1H)-one was prepared from

(2' -oxo-2, 3-di hydrospiro[ cycl ohexane-1, 3" -(3H indol ]S -yl)boronic acid (2.5
g, 10 mmol) anddibydvospirofcgelbhenateot, Br.u[m]umw]rmt-gnyb@emzeae(z(?§m° % as §n M| ) as

descri bed for afford title ound (O, 8 309 as a
solid: np. 222E‘sﬁ?r‘l’lﬁlﬁigF\Mfl%l 6%)"“@ fuygther gu 'Cnﬁﬁ é\%aﬁnplelth%waS@F@ef(m 2
(d,d 6I Qa (g _1Ithuraled=w&h ¢tBylHzgtate Racbthe fdllldwmkp‘fb e&nei*rgs 25s- ?60% dég ‘F%é ]7_ a5 3
":57Tg3 t2t I20 HzT)IMR%Ué‘éSQ‘?H@ @Llﬁﬁ(%gﬁf),ll@ﬁdgh 8H), 6821, 1FNab= OEIZ)HzWa66$ﬁ3 (M) .

e title compount7ygs) no1 : .

5-[ 4- Fl uor o- 3- (trlfluoroér?et h;@’?ﬂp ™ fG])iE‘(s er(% c@gl)Eﬁ%%%%Ml[%H]

%3;—I]|tndol¥l2()l' A._.. SRiF } ;éhz -- 5 pbt 'Iz.uente (10

at reflux) acco |rgg1 Qngiepgaa,g raduc

(0.0l 6 g) as yeIIo(\i/?/ sol i d: y o?]ﬁ&% gﬂ dfeg‘y% g?lg Ocn? o , 8.06

8.00 (m 1 H, ?V%ad Eﬁwfxlmhlm?-w gem’, 29nsv@olldrppw§ Aﬂzr:t@m(rd;hel H J =

- 8.1 Hz), 1992& elgﬁnéaféhw?tH)DM haAPCl) 1z

378 [MH' ampl 6 40 A 11, moécf’é i ?‘%‘5@?8?%??5% ’%%Qé"gﬁ‘é‘?s

| 3H i ndol | 18 ylcj’nt?‘“FF ﬁbﬂ%%r%h?(imm the puxtyigevasiquénshesiomiiodine BEkaqnr epar ed

from4- (1, 2-di Ryskfledand th

oxospi r o[ cycl ohe%nee T ?f-e[a?,qlﬁc:uﬁllagerwasemacmg- ifh BIOAG e sqmpined g BB ng) and

Lawesson' s r ead®Rts \(@ecwgfam nW?%BP‘hE‘ﬁ'eWetEG bring, dried (MgIQuXandaeaoraiédty t o

Gener al Procedyi® 3Afludré5akdiddnda or ange

solid: “H NVR (DVEO- db) 8 12. 80 hi%};}d&(&@%! iﬂ“’ggl?%})%%ﬁ%\]%

7.98 (t, 1 H JCRCh)gingrylia].5937. 3(1@2}01685651@)(3&%(9.93@@)1, IHILWE)(ED)rQ/zJAN 2004
-90 (dd, I i, éoﬂmiﬁgand 1.3 Hz), 7.76 (d, 2H, J = 8.0 Hz), 7.18 (d, | H,
J =82 H), 1. I—|)and|40-|38(m3|—|);I\/B(()APCI)niz

335 [ M H -. Exanpl eTMs@u@n(ofihe;_iawrpymmp@mm 6:80ENT motpb)yic biblrekaaer 1, 3- ( 3HL

i ndol ~- 5- yI) 4 Loyd3 <19, ] [ ound was

prepared in a g%\?grcyrlsl) ﬁa?%@ﬁ?o EXGI&&PEU(& 7? 21@%8 3%\%"% L itviall

t hi ophenecar bohydrpehleride(1.438.21 nnql), Mthy mi¥tiredvayihbatett wnder reflux. After 30

- 20xo0spi ro[ cyc 5. 05 nmol

10 tetraki sgt rﬁgﬁgﬁgﬁ%s?&%g d, Q%PB%ECE%C?%Q%MU?WF %énﬁggftﬂ'gr%‘b #Honat e
(2.75 g, 2% &he gquaqys ilﬁyyr\aaﬁdc-dxmteﬂwb}natdmmmdtﬁeccmﬂ)mdaieat ed at
reflux for 5 hgyhsicifeRivierd &

1, 2-di hydr o- 2- oi;(ggs;cjldrglg Cé‘i(*:ﬁ oasg(;((élwnlg1 water’ i?l‘-if fpeed s%j"ﬂ’ h%dr%ef carbonate

4-n- but yl - 2t hi &) d(MefR.)( amd gvapgmtn)i to giv e 3-180r0iB Bro@obenizhl BRAE

;:)NB? gg )7 ggl ?g’éﬁwQ?%é 1H)2)4 rera287(/§) wlﬁcl:'_&'zisglszd \gt%léoélt ?lghér n}lﬁatlog 6I_Hi'}2 gz 64
2'2.59 (t, 2H)NMR@§3CIJ)|8'8€4(M7@H)2H) 7.500s,-1H), BB (6H)khd B4 (sL 1B MS 1. 22 (m
2H) , 0.8655 O(ﬁ)?”&t?_l-, ]) M5 (APCI (+)) mlz 365 [MtH)+; IR (1CBr)

1620, 1700; 2200 cm” C=ZH24NzOS~1/ 4 HzO, calc. C, 71.61; H 6.69; N
7.59. observed C, mhela@ovef«i)xuﬁc(eﬂﬁgg\lnmﬁml)‘a‘hecapptaﬂ(el)awm@mdmg@&eﬂ@repar ed

fromb5-( 1,2-d s ohexane- ol
4-n-but yl - 2- th?‘g%ﬂ;egé%%%g’“n@??fqo °91)§%‘%”5’“%ﬁ$aa %W@?EBEQ%”%% fitr 5%90 my) in
t ol uene ( 10 nihp maxtuyeefas gxaporatedothel rasigue keingr BtD ARy wasketlwith dlfuti®a@d f ord t he

product (0.050 r b) 8 12.83 (br s) 1 H),
7.95 (s, 1 H), (1@4); ?@9}"% ﬁ?&?ﬁgﬁf‘)%‘rfpﬁwﬁﬁ‘(m g’?ﬁei?’ﬂé’}” 7.18 (d) 1 H J =
8.1 Hz}, 263(t1, .79= 8.0 Hz), 1.99 - 1.77 (m 7H), 1.60 - 1.50 25
(m 2H), 1.39 - 1.35 (m 3 H, 1.29 - 1.22 (m 2H) and 0.81 (t, 3H 7.3
Hz): M5 ((-)APCI) mz 379 [MH -. Exanple 42

5- ( 3- Fl uor o- 5- net hoxynhenyl ) spi ro(cycl ohexane 1,3 (3H indolel 2(1HL thione
30 The title conmpound was prepared from S (3-Fl uoro-5-net hoxyphenyl)spiro




0 2 JANy@RBAess91[ cycl ohexane- 1, 3-[ 3H] i ndol e] - 2( 1H) - one (R&H&h/198636
Lawesson's reagent (90 ng) in toluene ( 10 mM) at reflux, according to
General Procedure A, to afford the product (0.043 g) as an fJAW“%g&I,e soI id:
"H NVR (DMSO-d6) 8 12.74 (br s, 1 H), 7.90 (s, 1 H, 7.63 (dd J =281
and 1.2 Hz), 7.13 {d, 1 H J=8.1H), 7,08 (d, 1 H J =10 H), 57.01
(s, 1 H, 6.83 (dt, 1 H J =11 and 2.0 HZ), 1.99 - 1.83 (m 7H) and 1.40 -
1.3 7 (m 3H: M5 ((-)-APCl) mz 340 [MH -. Exanple 43
5- (3- Chl or Ophenybmowmaﬁwqysmugrwmehsmmm&h %as&sémtﬂdglf&m%r amne 10 To
a solution of (f3 Chl or ophenyl ) spi r o[ cycl ohexane- -[3H i ndol e] 2'(
1' H) - t hi one (0. p}ﬁ 199 25 ol ) in dry THE ( 15 ) vvas added sodi um
hydride (60%in oil Th@aﬂovg,bram&mwé)wa{mdlp@mtermerature After 15 mn.,
net hyl iodide (0.18 n ? gm)méa\ﬁ &)g Af ter , the reaction
m xture was parfi? 'S(S‘ﬁ'gge"%’ T Hadjum, () (GFen 0. 75t”|‘f€°lb}”§r§r¢i‘%§ml"%§ﬂér was
| \é\ﬂ?gedh}/\“h5ﬁr'mﬂcth&yeﬂﬂni@@ﬂﬂﬁ)umn&ﬁg@viﬂ?ﬁfﬁ&ﬁﬁ zﬂoﬂd £ dol e] (0. 80

chl or ophe - t hi i cycl ohexane- i ndol e g,
100% whi ch vas G‘L ‘g' i(RA' '}%%ﬁ?heﬁ‘ﬁ‘f%ig %&J ifgqlleAryIbbpronfa é@gg%g ilbd of the
| ast cited conpamsl aﬁdsoﬁﬁn&:ar%n?@(ﬂﬂ'@'%Jrﬂm%@scﬂm ilwhteVa® AAPGE
hydr oxyl am ne (%SCV ter i‘ %‘a‘%nd the m xture was heated to 120C.
After 1 h. heé ‘éi:aﬁ‘fq eRlendenyatlyy. AfterRivthe mixhwe vag realedy powsedher and
20 saturat ed aqme@mcrammdmmaa whth BIOAEGSPITHE EdibineliNgRldAM-CwlBYRE Was

washed wi th wat er d bri ne and n dried S04) and evapor at ed. The
~crude produtt v%aéh"t H"E?‘ffsf‘fm(%gh)fﬁnem%m tBh“dF?’@Fd”%Sﬁ@ﬂmUtlﬁed wonmpound

(1,5, 5 53 ™ Shgram St ol M R g™ (1 110
10H); MS (ESI ‘iC)YXS%"ﬁ‘I Z%%?‘?‘/%%’b@f&?ﬁvﬁ 3- é57 Esbé{ﬂrﬁr?eowapxm[cyclohcxane 1,3-

N- (Acet yl oxy) - §3H{idotjbd- mmmmbbazammmdwg:lsqh%a&en%ﬁ p 199305 °C; 11
i ndol | - 2" am ne

5- (3- Chl or opherg}ﬁ?%@ﬁ{zh 639 s7p93r@?[ d0E) G xXAAEL 4 : :?HZ[)BWHdeIH}J?Wmmde (0. 23

g, 0.71 mmuils) iws BB Nyl ael}gh;I:oglld;q:Ii)eﬁh\@ 9=, ded
acetic anhydri @ and 4 dlﬂ(rret h § %%2217 Sgilgdl He _aéjo 2 JAN

200; -92(catal ﬁzi)%%fﬁdﬁ))m%%aéfs H*%Msr@é)e'n/zé?(hﬂéﬂhere Af ter 20 nmin., the
reaction was evapor aib Qéolatlftdx drhe( M—Dﬂ!g&to -RBds T{’{}cﬁ&cpﬁefaﬂé ‘f"ﬁn[3ﬁﬁ|§58’dff5 ogr aphy
uct en

(Si 02, nethanol; n& | ene chl ori de riturated
with d| “i so- pr Py nzqgitg e84 8¢ hemm )Iléxtléliﬁéémmw@ndfzmgog@% nol |
45% : 'H NWR (m&)awsssan@?ea ent (49 5 200m ; 6.88 (d,
h 3 =8 M), 4 84 -él mrgd'@andt éx%actlon\%Z?éagéf@mr ar) and
1.72 -1. 57H? fﬁqury‘ A 4(‘E§1° neuﬁ'ju)e WSzcosle%smrqt the rgyiduetsBbje@editoN202. 0. 5
HZOr equi res C @6luf8 chrolatogra Sit, Btk hEQ 7.41. 10
Exanmel e 45 5' %3 Fl uar o hgrng%(sp(?lro[cyclg gg%ﬁagleg@dugf}%lﬂ_%fﬁ)d@ﬁ I%Ig(l H) - one
OXI me Prepar ed Y42 &yrdli °taéat“fﬁ'§e rlidh - 336r25EXGn Tl MBACDCH)IS 1.54 - 1.66

- (3-fl uoropheqyin 13961’@ I ( hi,Qne (0 59
g, | .90 mol) ?gya) ﬁ%;m??('?gg %iug igﬁ%?%gg? §g6fr? Igln{"?g?d'g 3%1
NVR ( DMBO- d6) 8"’92%)97 é%(s !Lfllb789(d40H15 (8z), 109§(s, VHBMS(((dl ARCHIm/3337 1. 5
Hz), 7.46 257.3v9uf'm 4H), 7.11 - 7.05 (m 1 H), 6. 80 (d, 1 H J 8.1
Hz), 2.04 -1.97 (m 2H), 1.82 - 1.74 (m 2H) and 1.66 - 1.42 (m 6H): (%)
- (ESI (-)) mz 309 [MH-, C ~H ~FNzO requires C. 73.53, H 6.17, N 9.03.
Found C 73.33, H 6.07, N 8.83. 20 Exanple 46

- (2- Fl uor ophenyl ) spi rol cycl ohexane 1,3 -13Hindol | -2' (1' Hy- one oxi ne
5 - br ormspl ro{cycl ohexane- -[3H] i ndol )-2'" (1'H)-one 2' (O benzyl oxine).
5' -Brono-2' - (net hyl t hi o)spl ro[cycl ohexane-1,3' -[3H indole] (9.0 g, 28.98
nmol )



and O-b oxyl am ne hydrochloride ( 13 .8 g, 86.9 nmml) were conbi ned
in 25 n&rtﬁwﬁ%%z 150 ) and heated to 45C for 6 hours. REF %16%
evaporated in vacuo. Ethyl acetate was added to the residue gn w@‘

m xture was washed wi th amoni um chl ori de sol ution. Ethyl acet ate g drie
over magnesium sul fate, ethyl acetate coll ected evaporated in vacuo and the
resi due was flash chromat ographed on al umP®a 90 (9:1 Hexane/ Et OAc) to the
desired product (6.5 g 609 . 0 2 JAN 2Q-9r -931H NVR ( DMSO- db, 300 MHz)
8 1.38-1.70 (m 8H), 92206(m 2H) 6.7 (d, 1H J = 8.26
He), 7.22:7.43 (m, 7 ,962(5 ngﬁﬁf

- 5" - (2- Fl uor opheny#3Methyl iy ches §ya Y15 holRES

benzyl oxine). 5'-Bronospiro {cycl oh% 1 3 - H]|ndol} 2" (1'H-one

2' (Qbenzyloxinme) (1.0 g, 2.6 mmol), ri phenyl phosphine Pd (0)
(0.14 g, 0.12 mmol) Veoxe-2381- dlhwoapndéryclalmxamanspﬂ}en]ﬁd@j 51 EReROadid

et hyl ene gl ygol t e | ur ophenyl

bor oni ¢ aci dg 0@45@ lb}ﬂmcg)t 5%'}?:3(@ gg’% m?};('jyg%mp ?81‘%@%5(1?709‘“?5)&’9}%5'85% bonat e
(1.6 g, 15.6 nffes )29 mmqnamte(racnsomme)nylpwmhme)amadmmws opatsatimbiyin ef | ux
over ni ght, cool e ere h a Celite plug

Sat ur at ed ammnlg%lmt@mr ori de‘%\)\%sétgaégie 36} %hﬁy 23 t&? t%\g)sce&"t Yodether wi t h
ethyl acetate (Bouwedlifoo llﬁsl_o)fwaﬁneandexﬂmcﬁaed'xtﬁﬁm CTHeayY@hc [WRF aslvh@dd (MyS04) ,
purified by 15

filtered, and t ved .in va roduct was
flash silica ge ﬁhﬁr ofrgr?%g(&%prgﬁfr) a"?§?’ff§’ﬂrfate%16h®°@8%%‘99‘fféwaef‘{m°teﬁ@et ate) to
gi ve the ded9 r ecbitram wmaomnlxqzmtﬂ)&cgexaﬁefvlmmbtaﬂt%%méléonﬁpo\ﬁh&@é‘s oi l.

"H NMR (500 Mz 7 93 - 5.00
(2H, s) 6 88 (1%2 %QBZP} I‘%% SM%S%)%%@ () 8ED), 14&7 (m(72H362 2750)61, m
9 64 (1H s); MEHXESS (drma)%srrwz%%t@((&&hm 3 8@3Hr§sclq£;um fi1 5 pgd on of

2(0 benzyl ox! mah bEE 4 PSR RERA q%*)émi}f'é?z@zamﬁmiﬁ’adﬁed to

Pal | adi um on carbon A k6Rio®. 1t g)-methylﬂs 0Rb-23* Mehydbos 1rth?§'cl(§He%§n‘ér193 Was
stirred undesr 3

bal | f '
t enperat ure. T%Higﬁgb’ﬁ{ g'g"?ﬁ@?%/"ﬁ? ’?/!E.‘é" f(fa)lﬂ gg’gé % %@eﬂg halai @ébspherom ug and
the filtrate waneaiGen(ose! ﬁdz i M@;wpdnom% (P %ﬁy}%a s/ AuddUo! {3 &F Y3 | ash
silica gel chromato hy exane: acet at e, ent eluti on53
give the title ’E'Sﬁtﬁg ﬁg (’B"‘CHS" Q"Xt!{rel%srﬁ?ﬁred 18@0/915t11}¢p w20 anDS/aﬂ:cd \HtH\INR.
SO0 MHz, DMSO- SNAHED,, distilldBw v e Hd,
S S00 Mz, DI _ar:lbéou (6Hf,drlT') i 4£2t&(HdnéIi)o l:r%@so %xéé)%’v &&H’ d%%dx@ (+
ve) ) mz 311 30 s(‘WFI-Y)’aF purifigd ﬁ*@mhmp?hmm@qgrmr@w& MpOH/CH,CL,) to afford
4- Fl h
- ( uorzgp aﬁyhﬂeswn{;faﬁlwmozges%ﬁ@s a]0r§’l§elb?(l_\H %bg}k l.{n] 5&}8{9 lg’nglnyg@ ¥0 5

ane-1

- (4- Fl uor ophen iro cyclohex
benzyl oxi ne) . Fﬁpgfbgi}éssflﬂ (s 1Hyr Siols piH)09.84 (s¢ | B)) 6088 1H,3 = ESIﬂzl)rvds}gl} 2'

(1 H)one2(0 ( I bor oni c
acid (0.72 épq%ﬁ @itdaag%%rjdl 28 ?g Pé?(arrpl il% g@éﬁ@rggﬁ%p?ﬁg p?soduct
was purifi ed by -89 (s s 1183 c 4 Sgém,ﬂh)‘Mﬁe((ﬁgPélpr[MHI]E@mﬂBnlO 0.5 hexane:
ethyl acetate) to give the desired product (0.70 g, 1.7 mmol, 67 % ‘as a

i scous oi | DVBO-db) 8 10 1.42 - 1.77 (8H, 1.95 - 1.99
\(/IZSH 3)5 5 &5 (%ﬂ@#@@jﬁw gology J) 8.1 Hz) 7.21 7. 6% ( 1mH m 9.58 (1
H.’ s); Ms (ESI (- VeTl)e proges@fSnaf Mnlvl)ty forﬂ@%oﬂg&ﬁ%%f t“@@ur?e%f‘fnbﬁ?foﬁ%s usi ng

- (4- Fl uor ophen %ﬁsgl roll clo exanel 3 i ndol
2' (O benzyl oxi r%%f fregh-v r°7"’& oMy ?SS%Yééﬁcﬂ ngeﬂ%v Ex-¥it9l notenieplioimedur e B.
The product washefrarigef0ioachMy 16,00051M Snb ir@v@fdtencies in the range 1 pg/kg to 30

mg/kg.




15 chr oRwd gfideaddhy: (hexane: ethyl acetate, gradient el ut E‘E)” 1gigve the
title corrpound(O 44 g, 14mm| 81 %9, M. 205 - 208Cb le%?OOI\/Hz

DVSO-db) 8 1.43

1. 77(BH, rr)2 00- 2. 05(2H, q) 6. 80(1 H, d, J- - 8. 2Hz)7 21-7. 24( 2H, m) 70 33ANS@0F 1 H,

dd, .I-- 9Hz)749(1Hs)760- g}?:(ZHn)935(1H5)956(1

H, s); VS (ESI(+ ve)) mz 311 (M+H) +. 20°° xanpl e 48

5 3, 4-di fl uorophenyl ) spi ro(cycl ohexane-1, 3' - 13H i ndol | -2' (1' H) - one oxi e
-(3,4-Difl uorophenyl) ,s.pm.ej[t.ebm&]agexane 1,3 -[3Hindol]-2" (1'"H)-one 2' (0O

benzyl oxi ne). Prepared fro?hg bromospiro f cyclohexane-1,3'-[3H]indol }-2'

(1'H) 25 one 2' (O benzyl ox ‘)"‘V(“mlb‘elc’éylsfetﬁm?fﬂiﬂt)}’ @heprpetitiveRadiligansheny |

boroni ¢ aci d ( Blndnggusibg the l:mia,lnn@hhah&an{’/prsg%lsﬂéﬁdnePeceﬁtoﬁ&mﬁ ﬂoEesWe\fﬁ?t er)

according to The product, was pur| ash

e.45 ocedure A
silica gel chlrzg“ﬁf[ ‘538111’%5‘117 )(‘@F‘EF&H@"MBGSS%“Q’ Heprarides fandtipnal gesivitit e) to give

t he desiredspre ests d £3.286nig ECh anmpda MR (500
Mz, DVEO do) ﬁb‘ ed 43.a86ni 0 13%%%@&) vafied 9’}' asﬁﬁlfbsceﬂ b7 ollllfeé'glbo% "950)

5.00 (2H, s) 6"@?“(‘5 ﬁfuﬁﬁefof)méwﬁ agsay whigh elswr'owyiesragsmst a(nd@nqalgorup)t dqtaig7 - 7.71

(1 H m 9. 6lakd®) 756l MaalinESdsphatss A n of the
| ast cited con'a }c(h)ak 0. 7% gﬂ pha 53%%?’3‘?%5 a'gﬁgth%(rafurr% gﬁﬁégsgyr ocedure B,

af forded the t Hﬁﬁ’tﬁﬁaam“&wdgmta&mastﬁ%l 80 %), 'HNWR 5 (500 Mz,
DMSO-d6) 8 1. 42 - 1.79 (8H M 12.HPR Bindin 5ssz( hlmssa@rlzgamecpoﬁg)n (1H d) 7.39

- 7.46 (3H,
(ESI (+ \(/e)) cg?gn% Ezthmngl,gtcngﬁ} Berger S Femcal W Iamro T

- (13- et hoxyphamyb)mprdrﬁﬁ,wgbmhﬁmm@ﬁlN%nsréréldal mlnl r?gf&l»ro'i'} l#@,ﬁmox' me

- (3- Met hoxyphe %) efpl r@%f%/l Iohexane [ 3H] i ndo one 2' (O
benzyl oxi ne) . P‘Z‘% Pesdram ”"6?6%%?%?&%% htRepid mcmm [Mad Biaklol } - 2
(1'H one 2' (O19%ecagybpa3gre) ( 1.0 g, 2.6 mml) and 3-net hoxyphenyl boronic
acid (0.79 g, 5.2 mml) accordi nto Exarrple 45 pr ocedure A. The product
was purified by flash 15 silic S RES1A5E -1 gells yant: 10: 0. 5 hexane:

ethyl acetase) to give the desir 3‘30?365@5518@992@@5 tgidetlm%nm mponﬁ%{o as a

viscous oil. ' ) 2.00
(2H, q) 3.80 (%’Pﬁesﬁ‘g’%“‘qGba"(“zf98°§3“08318’2ten°yemaﬂé qngis; effﬁ?t on PB@ ciferasg (2H, m
7.28 - 7.53 (mpbnmctsn@?n CYH ce8l} ¢o- ﬁﬁlsfeash Wwith Yifithdn Pi%n&ﬁﬁEﬁMkaasﬁeaC“ on of
the last cited £9 ﬁéﬁ a?rglgé mol ) accordln?to Exanpl e 20 45
procedure B, a??sé’?ng%gﬂ’te tgriafy riet rﬂfdtheessmsargas 14Wﬁm)l 77 %, as a
white solid. M. 101 - 104C, 'H MNR agavtwge o‘h‘h‘&kcr)l 78 (8H,

d

1.99 2,03 3 6.78 (1IH, d) 85 H, 7.10 - 7.16
?)ZH m 7. %‘8 ‘(07‘{4 q%b% 4 %’P(f?‘i‘t? {"eiermn (et 'ga%arafed)lom mMMBMa®n({ 1 H, s);
I\/B (ESI (+ ve) )essdnrialdizind Adids) t00UZA! i&ﬂﬁﬂl QO@EE/ml streptom cm and 2 mM

Eg ﬂ: HSBEeﬁ& a}’fé‘ﬂb%(%%ﬁe ﬁ@"&en? n{eéw&nnpgr&m{u@nowr;?th%ﬁp@én?o

red-free, containing 10% (v/v) charcoal-stripped fetal bovine serum (heat-

inactivated), 0.1 mM MEM non-essential amino acids, 100U/m] penicillin, 100mg/ml
25  streptomycin, and 2 mM GlutaMax (GIBCO, BRL).

b. Cell culture, transfection, treatment, and luciferase

assay
Stock CV-1 cells are maintained in growth medium.
Co-transfection is done using 1.2x107 cells, 5 mg pLEM plasmid with hPR-B inserted
30 at Sphl and BamH]1 sites, 10 mg pGL3 plasmid with two PREs upstream of the



benzyl o] Prepared from5' - bronospi ro{cycl ohexane-1, i ndol ]
?’g@?@ benzyloxine) ( 1.0 g, 2.6 mml) and 3-Ni FFB&‘TE&VIG-"%orom c
aC| d (0.86 g, 5.2 30 nmol ) according to Exanple 45 procedur el 2.JAN 2004
Purification by flash silica gel 0 2 JAN 200 -96chromat ography (el uant
10: 0.5 hexane: ethyl acetate) afforded the desired conpound (0.60 g, 1.4
mmol, 55 % as a viscous oil. 'H NWMR (5002M+Hz, DMBO-d~) 8 1.42 1.82 (8H,
2.02 - 2.04 (2H, ) 5.01 (2H, s) 6.88 (1H, d) 728771(8H m 808813

(2H, m) 8.38 ( 9 mz 426 (M H)

Procedure C Theh} g‘[!} %Pglﬁe’ !ﬂ_{% ol 50'('@“%1? hyi"”ﬁ amrigs O §’s%§pved in
dry nethyl ene ohl (ﬁhc@epqraﬁmm_c)amddmcmamv ahd)l{)@&n@:ﬂﬁ@ﬁﬁradlﬁéﬁélg@d%r 11Bor on
tribromde (3.8 Iorl e s added
drop-w se over meﬁgtr% Fmﬁé tcgl?s %O csusﬁe %“"Eé’éfg \A"’é ERMFEd wi t h
saturat ed sodi Piathatc8/000 pedlsive{lsn 2A0)pl. Fbi@vﬁﬁg mmﬁgntmummhuhemw@maél owed to

t ' th |
v Toxt ey B TR B0 GRS UL SRR R Bl o e e

dried (NazS04) cofmppunds e@xpmntntahme&dnv@ompbmuﬁdestdd fvedkprogddi@iopsioduct was = -

purified by fl u exane: ethyl
acetate) to gi \%gthvé f'#)#hg%{%gdcf H fﬁ?fy( %’afnu”@a@em tmentghey ~ \p.
221 - 224 C, ' #hodMR bEiscH04, marewmadﬁr)w 6mbsv42hs PJBSB(GIE@U; BRL). IFifly - 2.07
(2H, q) 6.84 - 1 7.5 7

(2H. m) 8. 08- 8. 15?3@ ' '%‘@3"??’3) ‘é’é"ﬁ?ﬁ% J‘ﬁ’%f‘z 55?@%’1)”2 %‘fz ¥ %3&" Yelljandsthe plafss areg) ( +
ve)) mz 338 ([shqlwt)&n-for&ﬁmmpln@ Hiker Plate Shakcr (Lab Line Instrument, Inc.). Luciferase

- 5'-(3-cyanophe i ndol | -2 (1 H1l- one oxi e

3 [Spiro Lycl oﬁ(étx‘§ @Eéé{r% g%]ﬁ( l‘?}Q(t%o%sf’ re(agT s::*lme ET¥EE( O

benzyl oxi nme~] benzonl trile [ 3H~i ndol islofflegiigri trile. Prepared fromb5'
bronospiro f cycl ohexane-1, 3 [3H]| 1 O benzyl oxi ne)
(1.0 g, 2.6 25 mml) and 3- cyanophenﬁﬁ"%%?’@?‘f(cffnsg%??J‘nafl?asfgrEPhCSte? Lagol )
accor di ng to Examféreed Batparo cemliforanalysid bevapiamd uad nwimed? dosd regdnideufeash

the destred® pr EceH GLipon S lf Bhigondt mon e, SEEE Siesug bysol ™ 1 R (500
MHz, DMSO- d~) So\lnwldxght the. e&ict( 8futlieys. ECQfor1CQ vAides a2btaldtlatd fréhd te2H, S) 6. 86
(1Hd)728 7.95 - ( ,.d) 812 (.1 H s) 9.65 30 .-
(1H, s): MB (Ersehgzs@g%’ (’%P’ %’é’ S{’ﬁ?ﬁ’ﬁf dASgF’\?éS“éoF‘éés%’é 4>éTP?3§007-Y31630 02

JAN 2004 97 isiof mariahce 4nd nbadineat rdspohseanpeesnd (0. 17 g, 0.43 mmol ) and
boron tribromide ( 1.2 nL, 1.2 26C0 ng to Exanple 50 procedure C
afforded the title conpound (O. g?g‘%‘%%—#gwgﬂﬁ% as a white solid, M.
198 - 200C20' H NMR (500 MHz, DNVBO- dt)geSterbnéland tritieSdtonS ke réfereaed7 - 2. 04
(2, ) 9,90 Crkabhippaysi el gk T el bt 5,10, € 2
52 3-[1',2'-Di fWpde Bﬂlziosqnmmwr\mm&ﬂECQ[ocml, addeps areecalbufdted 3H i ndol | |
5vyll 5 10 fl uorobenzonitrile




( 10 m ded di boron pinacol ate ester (0.63 g, 2. ot assi um
acetate (0.65 g, 6.7 mml) and PdCh (dppf) (0.2. g) and th oti0dnas
heated to 80 C under a nitrogen atnosphere. After 8 h. fromb5' -bronospiro {
cycl ohexane-1,3 15 [3Hindol }-2" (1'H)- %ﬁe 2' (O benzyloxinme) (0.2 g, 0.5
mol ), PdCl Z (dppf) (0.05 g) and sodi umcarbonate ( 1.30 g, 12.5 mmol) were
added and heating at 80 C was continued. After 8h. the reaction was cool ed

and partiti onegabletlVERimated BC @@dmaaménaf(st tagd 9%%%0%&@{3&& bR was
hed th b fied
it r nfﬁ!?foﬂefe?&c%g@ )nliq%%' ﬁ‘r\ﬁexangyfl aﬁf o g veugom?frepgegl Irgd

by columm chro ogr aphy
product (0.14 g, 0.33 nmol, 66% . Reaction of the | ast cited conpound (0.14
g, 0.33 mmol) and boron tribromde ( 1E@0v) 1.0 nmmol) accordinglito Exanpl e

50 pr ocedure ch,ﬁj%@{nged thegtjtle conpgynd (0. Ogg g, 0. gwrerrrrel UD%ZI?/Q 'H

NMVR (300 D) 8 9. 65 (S T H, U 49—(s>—tH—8 i) 7. 89

©(dt, 1 H, J = Iimgeteam 2 Hz)l, 7.72 - 706126(rr) 2)&9;26 7. 54((5091 H.746 J = 8.1
Hz), 6.80 (d, 1 H J =8.1 hz), 2.05 -444,99 (M 1.84.5, 1.7 m2H) :

and 1.65 - 1.44 (m 6H): I\/Bb%ESI(+ ve)y Jomrz 336 O%H) 803% oo&%‘gsﬁ

PCT/ US00111630 0 2 JAN 20043-98 Exanpl®483 0.028 0.371 0.637

5- (Sui rol cycl ohexane- 1. 3' - 33H i ndol ] 2' -(hydroxyimno)-5 yl) 4 nethyl 2

t hi ophenecarbonitrile 5

4AMet hyl - 5-1¢ i nEimsgestermnanvit- t hi ophened.@®76ar boMionez | e Pr(E@IEBed d.003%

Sbr ono- 4- net hyl - t hi ophene- 2,carboni tri 3.08

tetraki stri phenyl phosphine Pd (0) (0. d8 8§, 9%0?%170 d;@hnet%%% tin
(S.0 g, 1 S.2 mol) and ethyl ene glycd]00r67rret hyblooez her (@@ssl) oiooser
nitrogen. The m xture was heated to reflux for 14 hours. The reaction

m xture was concentrated in vacuo and purified 10 using flash silica gel
chr omat ogr aphyT{ii¢ Zafstimgted Kagstandatderra(SE); lahd 05%eaconfident istemme(CH he
desired roB‘Ecth( thegingipragesyin, RF9B6 from tirecdpdizidusinmdiai | . 1H NVR (300 MHz,
DMSO-db) s 0.41 (9H, s), 2.28 (3H, s), 7.83 ( 1 H s). The last cited
conpound (0. 20 g, 0.50 mmol ), dichlorqpisg (triphenyl phosphi

To a SOWdo%@ssgf 3-fluoro-5-cyano- bromobenzene (0.4 g, &&eﬁﬂn dry DMF

pal | adi un(11) 0. 03 nmol ) and Tr‘rphenyl arsine (0.03 ,/" I's .13
mol ) in DVE (&% . & j f 20owernut amper

5' Bronospi r o{ cy exane 1 [3H] i nd 32’ sone 2' be l,oxi me)
(0.18 g, 0.64 mgrﬂéﬁ] was addgd in a soﬁ)lu(%zl on of (2.0%39 Th%zeéagol ution
was heated®® o reflux overnight. The r @i on s6002i on W@snzeoncemmsat ed in
vacuo and purified by flashysilica gel, Qr omat ng phy g)l(ﬂggt .1 hexane :
ethyl acetate) to give the crude 20 pr uct(O g . 25" 7 whi ch

was used wi thout further purification Boron trlbromde (2.6 m., 2.6 mmol of

o oduct (037 g 0" BEEshAREl YohiiflndtBh ARIEE PSR Bl (D5 °°
The sol ution \ﬁ%“fﬁ’?’i'tryr(épr [compar, m}teblsleanmraiaemhmtérwachvesatur ated sodi um
bi carbonat® ( 10 MahtiprdfiGtafibash wtﬁx&ﬁéoxﬁg@%‘@ﬂat d%cr%aée‘!i% b yg?s'ie%grgg dried

tenperature and, the Ia}/ers wer e separ at e organic

(NazS04}, fi | tiefused BREtusierasenetivitysignificantlo®s0.09 g| ve crude product which
was purified by flggh. I I uant ane: et hyl
acetate) to give t%g tthdgﬁ%g%g&fjﬁb&?@&}g&a%g%hggmal%ma]i“féeaie? ' H NMR
(500 MHz, DivBdgHsyseactivig(defaulFaM)SHith S, 1.96 - 2.00 (2H, m), 2.28 (3H s),
IAN 2pp; -99' dd, 3- T s edatgy r@‘w&r@mgv%ﬁ’@ér%%%?ﬁs@%’e%?ﬁH’ 00
MB( ES! (:rvéf)) rrr%e%gsne(lnmqydrPRE&mraee BAivily @efaSininM) miprSFohexane- 1

3'-I3H indolel-2"(h droxyimno)-5 yll 2 thiophenecarbonitrile To a
soI ution of 2-cyanot hi ophene ( 1.0 g, 9.16 mml) and tri-iso-propyl borate
(2.3 mM, 10 mol) in dry THF (30 m) under nitrogen at -78 C was added,
dropwi se, |ithium hexanethyldisilazide (1IMin THF, 10 m, 10 mmol). After
30 min., the 10 reaction was Quenched with 1 N HCl, then extracted with
ethyl acetate, the organic |ayer was washed with water, dried (Na2S04) and
evaporated to the product ( 1.25g, 8.17 mmol, 89% which was used w t hout
further purification: "H NVR (500 MHz, DMSO-d6) b 8.75 (br s, 2H), 7.97 (d,
1H, J= 8 Hz) and 7.73 (d, 1H, J= 8 Hz): M5 (ESI(- ve)) mz 152 (MH"'. 15
Prepared fromthe last cited product (0.91 g, 5.95 mml) and 5 bronospiro
{cycl ohexane-1,3" -[3Hindol}-2' ( 1'H)-one 2' (O benzyloxinme) ( 1.53 g,
3.97 mol ) according to Exanple 46 procedure A Purification by flash
silica gel chromatography (eluant: 5: 1 hexane: THF) gave the desired
product (0.66 g, 1.59 mmol) which was used wi thout further purification: M
(ESI (- ve)) mlz 412 (MH)'.



20 Reacwggﬁﬁ%\%st he last cited conpound (0.60 g, 1.45 2’1‘/@?@/1&%00”

tribrom in dichloronmethane, 5 nL, 5 rnnol) according anpl e 50
procedure C afforded the title conpound (0.036 g, 0.11 nmol, %%}\ 20d7|| NVR -
(300 Mz, DVMBO-d~) 8 9.71 (s) 1 H. 9.62 {s, 1 H), 7.92 (d, 14"y 2379
Hz), 7.63 (d, 1 H J =1.5Hz), 7.54 (d, 1 H J =3.9 Hz), 7.47 (dd, 1 H, J
= 8.1 and 1.6 Hz), 6.78 (d, 1 H J 25 =8*1 Hz), 2.13 - 1.90 (m 2H) and
|.78 - 1.60 (m 6H): M5 (ESI(+ ve)) mz 324 (M+H) +. WD 00/ 66555

PCTI US00/ 11630 0 2 JAN Zpp4 - i o003 BExgipl - SR cycl ohexane-1, 3' - 13H

i ndol e] - 2' (hydr oxvi m no)-S' -yl )-(2)3t 1 op?g _goglfé} %‘grri%&l e 4-(Trinmethyl stann
ly )-2-thi ~henecarbonitrile A sol ut TBhoki¢ctise bfthivpssay fithpdeteredmtibood tri | e
(0.8 g, 4.3 opestdtidhdl akd ' ' I Lo (Q:02 9, 0.2
mmol ) and hegggrllet)ghyl ditin ?‘E"Z"%‘*ﬁ‘ﬁ%%m%%F‘@W"%%ﬁﬂ%@@%?‘#é‘n%“w cn) was
heat ed under ré&f{Ri&eloA comppundicaffesinn IRNA syntiresis iTH47D eedistis measniestt Thee was
absorbed on§o frhRFihls bhd REHoddkid ih @dls R¥ayRl WBNGIY Omat ogr aphy (Si 02,

nmet hyl ene chl oride: hexane 1:9) to afford the subtitled conmpound (1.04 g,
3.8 mml, 90% as a | 0 clear viscous 3Qrewth medipr PMBEI:F)2 @:10. 35 (s, 9H),
7.56 (d, J = O¢@Bdo, BRLRu ; 7 : T. ol ution of

5' - br onospi r of ,s:yc! ohexanb-%-pf%gﬁﬁfg%trﬁg%al(}o/y%eu?FQJ#BC[-%F%“ @o%%f)benzyl oxi me) (
1.65 g, 4.28 nivgftivated). d04U/mbpeniqilipalPQpgimiztreniomptimnad AndoGlataMae ( 1. 48 g,
5.44 mol ), trigBeoybRLyi ne (330 ng) in dry dinmethoxy ethane (20 m), under
15 a nitrogen atnosphere was added bi s(triphenyl phosphine)pal | adium (11)
chloride, &hd the m xture was heated &ndeeatment inediumpMiriduin, Esédrtier cool i ng
to room t enper pledins MEMYGEX § I residue o) fied by
col utm chr omat Qgr aph _(%Z%ME?&%@@%)%%%F%%Cté%%ﬁ“%ﬁ%%&“%%rd t he
desired pr oduc‘fha(ce?le%‘l’@?d fetah bovipgyseruns, d 9§ U/ng perpieiHint 209mgiin! staptdnastn, ci t ed
conpound (0. 613@,2 ﬂM@luﬁm&XGﬁmb,tHliLC)U tribromde ( 1 Min dichloronethane,
4.5 nm., 4.5 mmol) according to Exanpl'e SO procedure C afforded the title
conpound (0.084 g, 0.26 nmol, 18 %: ciCallveitire00 MHz, DVBO-db) 8 9.6l (s, 1
H, 9.42 (83 1 H), 8.41 (s, | H), 8.18 s . 1 7.48 (dd, 1
H'J =8 1 and Q.9 H), 6.76 (d. 1 H E(Jtéq:k%@ﬁz"%?’%gf‘%’%mi‘@&*f(w 2 H and
25 1.78 - 1. 42'“%41\““6?9’:&%@ IgqEEOfation aysyy, eelis applated/inf6+well plotEs (RAIC6HR555
PCTNS00/ 11630 BectonIJicidson TreV? ; . .

5- (Sni rof cycl ohexane- lésgp?%ﬁrf)nﬁg?’g@(%w/ﬁgﬁgg?%"rll%jlmn%' A;f/tFr)ovfﬂ’g&/r role-1
met hyl - 2- car boRF1bRLiqns the medmyny is shanged-tp dreatmeRtmediam 3nd ¢elphiervaliiird for an

1' H) - one- 2' ( O-daaitiaydl Q% hfBofdre kreatteid cOhfo ' | Siatert-butyl
ester. A splution of 5'-bronmospiro {S(@églc%hg&xégﬁ%gf}%&f{%éﬁ]q?%%%n_a (1'H) -one
2' (O benz& ox‘ieﬁ'ése (E@Q/Ae%migt%%#hmo /5 BMID) subisenuently diluted in

(triphenyl phosphina) Redibadhd saded) g ) d 0 m) was
stirred under nitrogen for, 15 m noutgjigélsTgm?ﬁgggmtgp{)ﬁgﬂ/agggfg&éged

1- t er t but oxycdCEBAYAIS §reren B Iyl dessiresparse quives. 5Thg finglgonerpiryticared vehidle s0di um
car bonat e (50 4 nconFGvel Sl RSy ehRRI. LB Orc IOl feand
allowed to cool. The_reaction m xture was p ureé IO Mater and &xtract ed
with ethyl acd¥esereees003 miygrimegestoppeheiefrasice pioasstin sganist e Twempifned and dri ed
over magnesi Urhoglaha Raudn ufeChdbiR T diRarald iR fichee GBOCFRIRAREH N VECUO,
and the resi djag I;/}/aég purified by flash chronmat ograpﬁy on silicagel (4.5:1
Hexane/ et hyl at&Y &pmprshan Lifs Scignce. prliggtar Heights 1Ly in 8Btent msdiamifbr 4. t e
solid. " H NVR (DVSO-d6) 300 MHz) 8 1.28c#iBproiatiofARgy- 1 66 (m 8H), 1.83
- 1.98 (m 2H), 4.99 (s, 2H), 6.12 - 6. . 0.22 (t, 1 H J =3.26
Hz), 6. 76 (d, 1H, J= 7.9 Hz), 7.02 (de\tthergnd gEBRIDIYelihg Ahdtmpdium.id O (s) 1H)
(7.5271-H)7. 31 ( Pre@ca andéﬁltagxigécogo&?;]o;ﬁs mefuRatiihe a beiftffofiflraidferia £ 2 ) 955
H pyrrol - 29y féﬁfé{%ﬁme&h@%&ﬁ%ﬁﬂewd pePfdingdo Ingap@facturer’s instructions.
2'-(1"Hone-2"-(0 benzyl oxi ne)-1"-carboxylic acid) tert-butyl ester. To a
solution of 2- {5 [spiro[cyclohexane-1,3" -[3H indol]-(

1'H)-one-2' (O benzyloxinme)] } -1 H pyrrol el-carboxylic acid, tent-butyl
ester (7.7 g) 16.38 mmol ) in THF (anhydrous, 100 nL) was added sodi um
hydride (0.665 g, 17 nmol) after hydrogen evol ution ceased di
tert-butyldicarbonate ( 10.9 g, 50 nmol) and DMAP( 0.20 g) was added and
the 25 reaction stirred at 65 C for 18 hours. The reaction m xture was
poured into water and extracted with ethyl acetate. The organic |ayers were
conbi ned, and dried over nmagnesium sul fate. The solution was filtered , :
concentrated in vacuo, to give the product ( 9.0 g, 15.76 nmmol) which was
taken directly to the next step.




To a solyydoressef S -( 1-tert-Butoxycarbonyl-1 H pyrrol - 2pytni§eieso

[ cycl ohexane30 1,3 -[3Hindol]-2"-(1" H)one-2'-(0O benzyl oxine)-1'-carboxylic
acid, tert-butyl ester WO 00/ 66555 * PCT/ US00/ 11630 0 2 J 2024 02
(9.0 g, 15.76 nmmol ) in THF (anhydrous, 75 nL) at -78 C was added

chlorosul fonyl isocyanate (I.SSnl) 17.54.,mol). After 90 minutes, DMF (21
m.) 275 mmol) was added and the reaction was allowed to warmto room
tenperature. The reaction was poured into water (200 nL) and extracted with
-~ ethyl acetate @edy,kels mﬁxedTh@nah@rogamaﬁntgamtxse fR B g dodbadyi ed over
magnesium sul fate, filtere a( nbugf g&trated in vacuo. Purificafion by
flash col urm cHIBPRECB M & @H ing-budter og 30 gn to redpgehaskgrgnds Psroridese-lapslethe] gave

- (5- cyano 1- hﬁﬂBrdwﬁrﬁibM@asz @dedho tlnHwBN’sf Jn@'mc%}ditécﬁi%lr 6@k, ChiRhenane- 1 3 -[3H
|ndoI] 2'( 1'Hone-2' (O benzyl oxi ne) - -carboxylic acid, tert-but ester

(7.6 g, 829 aSnspdipres UmpoLWiderBS ang lmvhatehvd@é S’ Sdmbquqyzrsmt(m s, 9H),
1.38 (s, 9Hp, lub'@ﬁat&ftﬁaO(MImlgﬂB:pen&n Zpola tl?e%o@eﬁﬂby gmstecﬁc%p&)ﬁmdszwtcnﬁj 446 45
(d, 1H, J= 3.76 7. 25- 5’51‘ dlg E. Cyano-1

Hpyrrol -2-y1) ¥ ?flolrlcsg}]fm{-‘egg 5 adde: ttag}_nvpl @stgp-oplog reaction and optical density

1' H) one- 2' ( O b&ead iaxiplatg redder ana50 aybittin S, tert butyl ester. To a
solution of 5'-(5-cyano-1tert-butoxycar bonyl

H-pyrrol - 2-yl ) spiro[ cycl ohexane- 1, 3' FS&EQ—#&@Q-M—@l H) one 15

2' (O benzyl oxi me) - 1' -car boxyl ic aC| d, tRyiire RbtYhn@ShRA dbtd afe Bed Br 25 O, 48
mol ) i n TH dded a solution of sodium ethoxide in

(anhydr
et hanol go 3};‘ é{a‘?aé‘&?:?‘} “h‘?eﬁt grefpegseruRyeditingfog botlr agenist 8ud r r ed

over ni ght Theamgantst fodas Hue vasibhtifg rseeemts EVRIAEH TR Rk ePHRERL rated in
-vacuo. The resgg S ng ssol Vﬁ:fqlzl n eth acetate and washed wth water,
50

brine, and dri e @irrisld dgmet ?’@“aWMNQ}Wt IBsoltvapéat ed in
\(/acugH';O Ejitf ggl’gqst;?& P G agskd fo@b&th@ne-&@ﬁﬁnalysns'ﬂf b%ﬁgé%@oré%bggaéwg% % b71{ 58 L
s s, :

H J = .8H), &%‘g‘sésrp?yswdnbithdng‘l d°$“§‘%&5ﬂ¢8?°f?9$’?f’@$7 (m 1 H, 7.35 (m
2H) 7. 42 @ 3H), 7.63 (dd 1 H J =fRefdrencd Oobounds:’6 (d) 1 H J = .4

(5 Cyano- 1- met hyl - 1H pyrr ol - 2- yl ) s prFSESIARE BREmadiexypragestpropg sostats | - 2' 25
(O benzyl oxi mejMBAy ﬁatdiaxwelpeogaaindandm%sbmﬁLefaéﬁc%fannﬁe estiny, Al

-(5- cyano 1H gqv{rrol ME iro cyI ohexane-1, 3'-[ 3H] i ndo éb
1 H) one- 2' - ( O BEARFF G are rlbésl LdosesTesponge cupves podyie v o5 vilges1 g,
12. 29 rrm)l) |nar@|VEct(th5d m.) was added pot assi um car bonate (6.5 g, 47 mmol)
and Mel éo éIS '”'Z @ﬁ he reaction mxture was stirred at room
t enper at ur &% f o 32 3- lﬁ d éo’lsﬁ‘&e?'l’dcﬁ'i"tﬁ@’t‘:hlaéd%é' wafidenseinteyabo wat er
and extracted g@ﬂ%ﬂhmiduﬂpﬁﬁ(ﬁéﬁ The organic | ayer was washed wth brine
and 0 2 JAN 2pp~ -103the sol vent was concentrated in vacuo. To give the
- desired product (6.1 g, 12.29 mml) wECeh was carned on t @%h6El next step
“without furthegoRpéunfii cati ongyy H NVR @t‘,@p, 300 ) 8 | . S, ,

1.62-1.98 (m | 7T (s, 3H) 508 (<, W o éﬁ[el(d “8‘@;
(d, 1H, J= 3.9byimegestgne 7 53 {m gH). 801 0603 0.007 0040
5-{5" - Spi r g cycl ohexane-1, 3' 2[3H]|ndob]o1,(1 H) - Qg 2' (Oggp]zyl %15"3)} 1H
pyrrol e-1- et hyl - anrbonltrlle %/anolrrethl-
H pyrrol - 2yl ) spi ro[ cycl ohexae- 1 3 [QtQ]1 ndol ] OZOOJ(ObenQQIQ)m R4 1' - car box
ylic acid, tertbutyl ester (6 1 g,12.29 mol) was dissolved in di oxane (5
m.) and 4 M HC |n di oxane 10 rrL) was added and the reaction heated to 45
C for 3.5 hourMPAThe 10 mxthre was cA0&f ul |y Hl¥dral i ze@OW t h 093@i um
bi carbonate (sat.). The reacjion m xtgpg;was peuegd i nt Oy WRt er
extracted with ethyl acetate. The organic | ayer was washed wi th Bri ne and
dri ed over3%agnesi um sul fate. The sol vent was evaporated i n vacuo.
Purification by colum chromatography on silica gel (5% et hyl
acet at e/ hexane) gave the product (4.36 g, 94%. 'H NWR (DVsO-d6, 300MHz) 8
15 1.57-1.7 (m 8H), 1.9-2.05 (m 2H), 3.68 (s, 3H), 5.00 (s, 2H), 6.2S (d,
. 1H, J=3.92), 6.85 (d, I H J =8.03), 7.00 (d, 1 H J =4.08), 7.2-7.44
(m 7H, 9.7 (s, 1 H To
5-{5"' -spiro[cycl ohexane-1,3" -[3H indol]-(1" H) -one-2'-(0 benzyl oxi ne) } 1H pyr
rol e-1-nethyl -2-carbonitrile (4.36g, 10.6 mml) in nmethylene chloride (50
m.) was added 1M boron tribromde (35 nL, in nethylene chloride) at -78 C.
The 20 reaction m xture was allowed to warmto roomtenperature. After 4
hours, the reaction m xture was quenched with saturated sodi um bi carbonate
( 100 nmL). The organic layer was collected and the aqueous | ayer was
extracted with ethyl acetate (2X 100 nL), organic |ayers conbi ned, washed
W th br| ne, dri ed over nmagnesium sulfate and the sol vent evaporat ed |n

7.03

e o



5 5-(spj ro cl ohexane-1,3"-[3]indole]-2" ( 1 H-(0O benz
H- pyrr o8- oé’éért‘ﬁonl trile. Prepared from 'yCT/UéO%)'g"’O

- (5- Cyano- 1H pyrrol - 2-yl ) spi ro[ cycl ohexane-1, 3' [3H i ndol ] - 2' 0 2' BANR8B42" - (
Obenzyl oxine)-1'"-carboxylic acid, tert-butyl ester (0.395 g, 0.796 mol)
di ssolved in 2nL of THF and 4M HCI D oxane/water (10 nL) 10 follow ng the
procedure used to prepare 5-{5'-spi ro[ cyci®hexane-1, 3' -[ 3H i ndol ]
(1'H)-one-2'- (0O benzyl oxi ne)}-1H pyrrol e-1-nmet hyl - 2-carbonitrile the

desi red product 4 0 DVBSO- d6,
500 Mi) S 1.44 ﬁﬁfbﬁ&:{m f%,@&?d%g&m% W 9‘%/?‘&‘“&2[“"}'% (m 2H),
5.0 (s, 2H) 6.5 -4Hz)679(d 1H J 8.0 Hz), 6.95 (d,
1H J 4Hz)727-731m1|—|) 15734-737(m2|—|) 7.42 - 7.43
(m 2H), 7.47 (dd, 1H, J = 8.0, 1.4 H)JGy 7.65 (d, 1H J = 95%CHz), 9.65
(s, 1 H, 1254 (Smpbu The tiy,! € co d was eparedfrom
5- (spi ro[ cycl ohéxane-

H-pyrrol e- 2- car bRSH#EG | le (0 325 g, 0. 8Zndidl ) andO!IlOl\/I Boror@(loslbomn de (6n
in methyl ene chlorlde) foll owi ng the edure 5 20

(spiro[cycl ohexane-1, 3 [3H]|\r?1dol e]-2 I[H(fo1l%droxy| e(r)nﬁéllo) 5' >9I0)14 0.020

1H pyrrol e-1-nethyl 2-carbonitdrile, to ®@WBain theoproduct o@d4an0zf f white
solid (0.110 g, 0.326 mml, 44%. ' H NVR (DVSO-d6, 500 MHz) 8 1.46 - 1.5
(mlH) 162-171(m7H) 1.95- 2.05 (m 2H), 6. 55 (d, 1 H J=4.0
Hz), 5 (d0 1BEGs: @oncemlompfaccenmnc(diat gdivesthalf-nraxBnad ihchdage, in Brdld (dd, 1 H,

e, Go. 1ot o sk Lo Smlfiod steefshinieg oty gkl o b

4- (Spi r o[ cycl ohdsesnse in @l triniegpstong diduted Britdatoepoyitioh maith-SE - 1~

t hi ophenecarbonitrile 5 To a sol

4- (Spiro[ cycl ohexane-1, 3' -[ 3H] i ym%mmﬁ%ﬁ% yl ) - 2-t hi ophenecar
bonitrile (2.21 g, 6.83 mol) and Beaumsaoftyidassdgis(to idendfy pragestins or

- di chl or onet hane dALRR b e 9, h m nop din
(250 ng) at roo?n% erﬂgt 8%%.6%?1{1 g? %%Jﬁl_m\,%?ﬁgﬂ?ﬁ?g ﬁlg(glm\ﬁa{’i‘ %’#’%ﬁ?"é‘& IT4$D
di chl or onet hane celis0 Themhtstalopnd-metheds mseddi this ddyayrapeds! foliaves. aci d, wat er dried

(MyS04), and evaporated. The residug ri fled aphy
(Et OAc: hexane, gradient elution) to’ mw&ﬁ%&%dh@g%ﬁ%
2.29 mol, 33% smlemmhdwethé&ﬂ Gv&) chicopEBlipped fatal bpvind gendh Gnok Matfinactiveled), -
Bxanpl e 59 3-F warga b aiiin o rdc hydr ocyam oY spivol [ Guel oigxane- 1, 3

j 3HI i ndol | -5 necarbOX|
- (3- Cyano26- fI uor ophenyl ) - 2- (met hyl t Alkalissyhoaihamed iwarer 1, 3' [ 3H i ndol €]

. Prepared fro xospirplecycl ghe -1.3" 20

[3H]i ndol ] - 5' n} 30 gﬂv% h@?@ﬁgﬁ?fm énQal '8 ?34’4@%%%’@33&%“%@%@&9@9 to

t he procedure de@mmlbeﬂmMpﬁnmbtmlmspmw(ngmam t he desired product (0.316
g, 0.90 mml, 67%: 'H NVR ( DMSO, 3000 buBurt sl frkel 1%H, J =1.7 He),
7.68'(t,1H,J=14Hz)758( Ié—{‘Ll‘zi'q——“vr——é—‘é—‘éﬁﬁl‘]l“——54(t1HJ:
2.H§a Hz), 7.50 (dd, | H, 8.0 and 1FQozlcE)l‘47I7cé33were7th2\9€c{1ma3r7fd)wa)u)2r %7 (s,
3H), 2.04 - 7 1..50 + ve z 351
(MrH) +. To ajlso tjlé fiﬂgﬂdﬁ%‘%ﬁ?ﬂ%@g@t Celly i cb&‘%iﬂ’&&f‘o%ﬁ(ﬁ";@ \551 138 Smaidplatey DVBO
( 10 M) was adﬂ’ehtoﬂn)m:bmnﬂldﬂiﬁSBﬁLﬂﬁ&%),aIm&ﬂ)UﬁdlﬁﬁﬂdLHell@L'ibpeﬁlsldmv)a;s addid. the
reacti-on was heate the m xture was cool ed,

dto tJ
partitioned bet WSBHY SEefss ﬁ’feﬁ‘if %dﬁéﬁﬂﬁ'&i”&‘?ﬁ’rﬂﬁl“ﬁ%”c‘h? e iugremegivim sahfeacet at e.

The organic | ay&fdemamélﬁdw}%d t@stihgtf&rprogggmbinlaﬁgmst%:ﬂnﬁg' fhsRd) and
evaporated. The residue was purifie col um
antiprogestins or test compounds were added in the presence of 1 nM progesterone

30 The cells were incubated at 37°C in a 5% CO,/humidified atmosphere for 24 hr.

er



0 2 JANwW®Be6ss5106 chromat ography (Si02, 5% MeOH in di cp%ﬁ@ #]Iggone) to
afford the trtfe conpound (0.079 g, 0.23 mml, 26% as a ite Toam 'H NMWR

(DVBO, 300 MHz) 8 9.79 (s, 1 H), 9.61 (s, 1 H), 9.42 (s, 1 H) 027JAS 208, 1
H, 7.61 (d, 1 H J = 1.3 Hz), 7.46(dd 1H J=83and 1l 5 H), 7.34

(d, 1 H J =10 Hz), 6. 81 (d, 1 H, §,0 Hz), 6.01 (s, 2H), 2.11 5 -
2.02 (m 2H) and 1.81 - 1.56 (m 8H) I\/B(ESI(+ ve)) mz 369 (MtH) +.
Exanpl e 60

N - Hydr oxy-5-(snirol cycl ohexane- 14 AirdiiasbhiReohEL 54, QALQxyi m no)-5' -yl)-41
0 net hyl - 2-t hi ophenecar boxi m dam de 4- -5-(Splirol cycl ohexane-1, 3'
QEWFB‘IME’K@

[BHindol] 2'-(nmethylthio)-5"-yl)- etmcsbmetqunm W?Fsarcm@t/aisfmrmm

t ent - but d
5o (1 2 Dk hydr oy e e D RO St il TR SIS SrS TR oy

2-t hi ophenecar Boniiter plate shakerdar i, mlB FhemBi0)ul opdssayrbuifer Hiwashéded toedchy| i odi de
(0.50 g, 1543. our r.eac poured into
ammoni um chi or I d %l&al ﬁfmﬁﬂﬂ ?mmA){ltE gér&%}{% i@f 8‘5{"3{ 38’ %m&r’ EoIRe

| ayers were coieveiagthnid0finMed over nmagnesi um sul fate. The sol ution was
filtered, concentrated i~ vacuo, an s.purified b | ash
chromat ography on silica gel (4 fa 4 dr °nga%‘\£ﬁ§%§ﬂ%fﬂ§m€—%& desired
product (0.530 g, 85%. (DVSO 300 Rereferbnct adBteftrpmBbinds, k. doee #Eposs 2H) ,
1.81 (m SH) 1. 46
), 7.5 (d 8ur321s %%erﬁéd)fml'_%sg 8)%@%) \%Fpne iazwﬂgéymﬁre%roﬁgﬁlope)/?\égx]e)s 1 H).

- To 4-net hyI105 @@-EFQ’TQPthFthmdah@FaIC ®ed fod kfalysis of vanance and nonlinear dose

i ndol ] 2" - (met hy, C oni.tril 1.3 mmol) in -
DVBO (1 ni) ms$%3§g§%§1rﬁ fcib{ @fofgﬁlg ?Erdgaélﬁ %“’f‘d'&?dESz Iﬂ‘fd_[’er B’g‘%‘tﬂﬂ is ugeq wat er)
and heated to mwmneht tre @"quwfeutlxma.t BE,, BSICamm&s wretchlculael foltRe becane
slightly turbi e m t ture. The white
solid was fil tlcej'.rra lfdrﬂl el‘ge{gegqg Wdaqsgﬂf mtﬁolgf ﬁ?lusﬁﬁfr?g? °B%¥2¥r i ed over
magnesi um sul fmab/swvﬁéargmemmd oen-ligear ﬂqsrzmpcmsle amafysexif boshisafgld dbsy @dse Ji Vi ng

(0.320 g, @9%,65;(09@%&@ 500 Miz) 8 1.4-1.74 (m 8H, 1.94-2.4 9m 2H),

2.54 (s, 1T°H), 6.79 (d, 1 H J =8.0), 7.16 (dd, 1 H J =
8. 12, 183)739(m302H) 9. £2 Referenbe Bpmp@un6 (s, 1 H), 9.58 (s, 1 H).
0 2 JAN 2~~, - 107 Exarrpl e 61 N Ic cl ohexane- 13H] i ndol e
-21 ' (hydroxyi m no) - t hi oH%er%ect‘}(é{?%oxr r%i“\é%&#‘a% &9 Ferdronce

4- (Spiro[cycl ome&qarmand 3{14§@16I]thqrdf§re]m:2émpmgeslmyrl eref):reﬁceqdn]poancﬁ are run

t hi ophenecar bogi reacted, with 50% sol uti on of

hydr oxyl ani neOIIH ﬁl[&%sgfe@ﬁngggurges aﬂgazﬁ%gér’évégﬁsa fadsg (o afford the
title conpdundlqtde @%Qmab‘d@iﬂsmndarﬂ@r% (SEYSa 3% confidicnke iftarvais 7 [ MrH| +.

' Exar’rpl e 62 10 (j(]!I)[dydcfgpence progestms from three lndependent expenments

- ~pi rof cycl ohexane-1, 3' -[ 3H i ndol ] - ZE€gthydr oxyi m nol - 5" - y3es 21

t hi ophenecar boSémsogadri de Bip title ceMiound WeSE prepargeef f OMypper

S5- (spiro[ cycl ohexane-1, 3'

[ 3H] i ndol ] ( i 0)- yl]-2-t phenec onitrile (0. 500 1.5
mol ) and %5 5&%%&@?% 0 hydroxyl(gwne (2 ﬁf_’? 0 exces$yo§ ol I%ﬁ? t he
procedure for Exanple 15 59, to aff d0.689t he prodog:t (0.280x g, @6555 nmol ,

56% . 'H NMR (DVBO d6, 50 M—lz) 8 1. :;’851 75( 197206§m 2H) ,
5.89 (s, | H, 6.74 (d, 1 =8 Hz 73( 9_L,J”'5839Hﬁ9734(dd
1H,J:8.06,1.46Hz),7.4(d 1H J=28.0 7.5 (d, 1 H 1.95 Hz),
9.44 (s, 1H). rhfobdionel™ 1 9-6 (S, Iffisy 0.002 0.076  0.091

30 2 0.076 0.001 0.072  0.080

3 0.160 0.004 0.141 0.181



20 Exa

5 -(3- g%’ﬁ"r"ggﬁ?énw ) spi rol cycl ohexane- 1, 3' -f 3H1i ndol | - 2' -Pc?.é'rll%?%:é‘g%'

~3- Chl or ophenyl )spiro [cycl ohexane-1, 3" -[3H i ndol ]-2'-am ne. AN 2084 d
sol ution of

5' - (3-Chl orophenyl ) - N- hydr oxyspi ro[ cycl ohexane- 1, 3-[ 3H] i ndol ] - 2-am ne (
'0.500 g; 1.53 nmml) in 25 nL of ethanol wa¥-‘added hydrazi ne hydrate (0.600
m.; 25 12.24 nmmol). The solution was warnmed to 55 C, where Raney-ni ckel

(50%in vater) webiogldedinied sy, Qffidard Brubp 9By ERARY GPler Y Bl O" Of

gas. After 45 ni T l.on m Xture , §h a
Celite plug and Hrg#?]‘éq{:ta a&m ﬁggs&'élgg?@tggmﬂrg{fﬁetmg‘fpeﬂ FEREHRAS The filtrate

was concentrated in vacuo to give 0.890 g of an opaque solid. The product
was purified by flash silica gel chromd€6@raphy; (eluant, 8®,2%to 8 %

met hanol - met Ry| déampobndhri deBupth 0. 1 Y%mvimoni umSEydr oxi déwer Oughed AN 2004 -
Los to afford 0.310 g (65% of the desired product as a white solid. M.

118-120 C. '"H N 300 MHz, DMSO db) 31-1.4 m 2H) .70-1.93 (m

8H), 7.0 (d, 1H)®?8.6_{L (br, 2H 2ne) 70:@3?-7. 34 ‘?%42 1 H,“-‘?Pi g HEIIS
7.41-7.46 (t, 2H), 7.5 5-7.28 (d, 1 H1207.62 (6001l H), 01182 (.12 H; M
(ECl (+ve)) mz 311 ( MHH) +.

1-tert-butoxycarbonyl -5 -(3-53chl oropherqugfspi ro[°c9PJ| ohexa?n%ﬁl, 3'0-"[3§H] i ndol ]2
'-anmine. To l& solution of

5' - (3-chl orophenyl ) spiro[ cycl ohexane-1, 3-[3H i ndol ] -2"am ne (0.310 g; 0.96
nmml) in dry nmethylene chloride at 0 C was added Di -tert-butyl dicarbonate
(0.252 g; 1.15 mmol )Band Ia-viva®iolegy ani nopyridine (0.117 g; 0.96 10 mmol).

feaction solut+on vee o FeRLiE R WP B GRRRRT e rRgsh i maised

separated. The & dptanininelpsgesstations! affects df imtiesgohis SRdantagdonlstseTiRtkedMdary

concentrat edci n; Vv o TRY of. a yellqw qil., The product was
purified byqfS | aémﬁg‘."’?ﬁsgc’ﬁ‘sgﬂé|'§‘&%'§f’r§%%5'35',8%9?’3?1& ichye P“dff%vap%"%tﬁe@ hanol -
met hyl ene chl or hehsy theproibdobisdintavailabesi r ed product (0.081 15 g, 20% as a
white solid. '"H NVR (300, Mz, ) 8 1 .58 2H)., 1.63 (s, 9H Boc),
1.77-1.79 (m 8H), 7.42-7.48 a,q)z g4 'éﬁ%?h'°l%¥ﬁ?f“7‘??m°9‘?“8®'€m 2H)
9.72 (s, 1 H, Nried togyaluate|tiersfisrt ofipfogestibd arfd\nkiprogestins on rat uterine

1'-tert-Butoxyc ot s {3 I Ayl i.ro ¢l ohexane-1, 3' [ 3H] i ndol ] -
2' -anine (O. 12oa‘éc;mgl?ﬂzagé"n%'{&%ﬁ%’%é’%%plr%ﬁ?%o%"&g?‘? noRsdest geprpeupds- Fheo

sol ution of 24- wkieEslhgndmethedsyséddn this {seayBBasdolldvs73 Mol ) and cyanogen
brom de (0.077 g; 0.73 mml) |n 4. 0 ry DVE at Q C. The vellow

sol ution was heated to 40 C f!c!)'r lﬁﬁgﬁ%&ﬁgﬁ%“?%?iﬂ%g'sﬁ’&ﬁdi‘?\égq/he reaction
sol ution into O¢thanel 2a0Ba! WDcorn pil fvetlicle). tStaak sélogonsiof theedshydmpdasdsah e (3 X
50 nmL). The conb'L@ﬁd gtrl-gﬁni C é}g&ers were dried over anhydrous NazS04 ,
filtered and coRteRtPEt ed A IMGIEERITPY dedtme ¢~ 89PLC) ghexsixpire to eyepdraw r esi due.

The product wasethamol. fTesicbobpoiindd st sSbdeinfet P&t Wil RI0OOERR B or {4 EPW Se
gr adi ent ofzé: acetate) to afford 0.831 g (32% of

1etﬁo [’i: 1 hexane ; Et hél [ ) ) _

the product “as G B GFPPE ATGH/OLBE Feptment of apmgts. Necdiffgrencerip fpaRlua500 Mz,
DVBO- db) 8 1. 46redpor&@ wasifolid)whedt 126 thoYehitied weklbomgard®- 7- 16 (d, 1H),
7.38-7.41 (dt, 1H, J= 8Hz), 7.45-7.50 1 H, 7.60-7.63 (dd, 2H, J= 6.4
H), 7.71 (s, 1 H), 7.85 (s, & m%ﬂi@%@@mmgga MS (ECI (-ve)) nfz
336 (MH~. 0 2 J@vatiectomizddRatufetiifd] i 0k | an be

made according to the nmethods descri bedgﬁggr ee?%ﬁ?}g@%d&emg@OIH\mmO&
5' - ( 3- Cyano- 5- fqrﬁﬁq%ﬁ?iigfﬁw ?g‘fﬂ“f"dﬁé‘?&lc@ REsaNE) followingutaenin| Quapiecteymisani de,
5" - (5- Cyano3L Hpeyfommdd-a?leydt )1 6 @ays@lrioy @l tRRIMEANS rebuck c[il%hﬂahﬁg@x] - Eﬁ-i&syanam de,
5' - (5-Cyano- 1- net hyl - 1H pyrrol - 2-yl ) spi ro[ cycl ohexanel, 3" - [sff I'ndol]-2'-cya
nam de, 5'-(5-Cyano-thi ophen-2-yl) '
spi ro[ cycl ohexane-1, 3' [ 3H i ndol ] -2' - cyanam de,
5' - (5- Cyano- 3- net hyl -t hi ophen- 2-yl ) spiro[ cycl ohexanel, 3' -[3H] i ndol ] -2' - cyan
am de,
5' - (5- Cyano-t hi ophen- 3-yl ) spiro[ cycl ohexane-1, 3" [3H i ndol ] -2' - cyanani de,
3-(2' - Cyanonet hyl ene-
spi ro[ cycl ohexane-1, 3" -[3H indol ] 5" -yl )-5-fl uoro-benzonitrile,
5-(2' - Cyanonet hyl ene- spi ro[ cycl ohexane-1, 3" 10
[3H i ndol ]-5"-yl)-1H pyrrol e-2-carbonitrile,
5-(2' - Cyanonet hyl enespi ro[ cycl ohexane-1, 3 -[3Hindol]-5"-yl)-1-nethyl - 1H py
rrole-2-carbonitrile,
5- (2' Cyanonet hyl ene-spi ro[ cycl ohexane-1, 3 -[3H i ndol]-5"-yl)-thi ophene-2-ca
rbonitrile,
5-(2' - Cyanonet hyl ene- spi ro[ cycl ohexane-1,3" -[3Hindol]-5"-yl)-4-methyl-thio




f la: R~ R3 wherein: R and RZ are
?nge‘p])é\Mg #‘f?%gellécﬁegowr)glr%n?hgf g£ gﬁp g(r)gi sting of H, a'L?W?‘;)gdgft i'fmut ed
[ | kyl), OAc, aryl, substit(RedAn ,

het ot baryl sabelil; O(SﬁbSt I tu'; efj aaI { I)aryl al kg;l het eroaryl, 1-propynyl,
het eroaryl, substituted heteroaryl, y vl e e Y & g
and 3-propynyl: or R~ and RZ gzﬁzbc_)'lzned ap o;'r'n ?:Hrzl g_qgﬂz) 0.

:gﬂg%cgzﬂ-zi Oazﬁazaqu?:o?’)mzm or - CHzCH2N( al kyl ) CHZCHZ- m}s an
| \ 1 ' j X ' i nteger from .
i o R and Re st dobed bt 139 g BTevolt e ¥ P lsba kgt oal kyl)
o o O cno o toggtlﬁglrlmcorrpl cted fromthe group consisting of H OH,
NP oS oetVrPéiffl)a, subs.tsi tset :d GFrediQelt™ al kyl, C3 to C- al kenyl, al kynyl,
ekt it :odcgli nyl’ and CO?(%\ RA TE S8tected from t he group consi sting of
SHUb?:EI Elcj) 23 al kzl Y substituted C~Rat a3veagted land ﬁnddnﬂyﬁﬁigakdxw@é%up%lépa;t [ Itllit Fd

, , ' | ~ am noa ;
R 15 sel octed | s oo nmal NaRdloundlilo R S shEF sEamines e oD, CL to b
R4 is selected from .group. : T, 2 , g
al kyl , substitlﬁt"&!\‘tae?%lstlme@@nmtk‘thpe@fthghactkﬁfba?&?ﬁy;&%?égfﬁiﬂ CR% Itg C
al koxy, C ~ toa%a@srgrgﬂé’ajtéﬁydnce@zﬁ f%l"?e%xﬁ 3‘%'6‘%5%&ti%)amlpmg?ﬁ‘iﬁ% B’RNE‘E@CFH 111 a)
selected fromthe group consi sting of a), ) o '15 N 12
a substituted B892 eﬁtFW@Mﬂaade%Oﬂh?;@g??ﬁtngt&gf.shnégfkal ogggn  the o
?el (():\:ID,\[ P-1 X '%rs??rlrgccciaggoff tgcg{r?lc}npeFo(?lronH% decigual stimulation, animals continue to

o]

10 receive progesterone until necropsy four days later.

d. Dosing
Doses are prepared based upon mg/kg mean group body
weight. In all studies, a control group receiving vehicle is included. Determination of
dose-response curves is carried out using doses with half log increases (e.g. 0.1, 0.3,

15 1.0, 3.0 mg/kg...).

e. Decidual induction

Approximately 24 hr after the third injection, decidualization
is induced in one of the uterine horns by scratching the antimesometrial luminal
epithelium with a blunt 21 G needle. The contralateral horn is not scratched and

20 serves as an unstimulated control. Approximately 24 hr following the final treatment,
rats are sacrificed by CO2 asphyxiation and body weight measured. Uteri are
removed and trimmed of fat. Decidualized (D-horn) and control (C-horn) uterine

homs are weighed separately.

f. Analysis of Results:

25 The increase in weight of the decidualized uterine horn is
calculated by D-horn/C-horn and logarithmic transformation is used to maximize
normality and homogeneity of variance. The Huber M-estimator is used to down
weight the outlying transformed observations for both dose-response curve fitting and

one-way analysis of variance. JMP software (SAS Institute, Inc.) is used for both one-

30 way ANOVA and non-linear dose-response analyses.



al kyl , {] ed C~1to C3 alkyl, C, to C3 al koxy, subgii to C3
al koxy, w&’/gtﬁ%ég& t hi oal kyl, substituted C~ to C3 thioal é@*ﬁjgé?%)ﬁ% kyl ,

S(O zal kyl, C~ to C3 aminoal kyl, substituted C, to C3 ani noal kgl JAN@GR4 C,
to C3 perfluoroal kyl, 5 or 6 nenbered heterocyclic ring containing inits
backbone 1 to 3 heteroatons, CONHz, CSNHz, CONHal kyl, CSNHal kyl ,

CON(al kyl)2, CSN(al kyl)2, CORB, OCORB, and"NR~CORB; RB is selected fromthe
group consisting of H C~ to C3 alkyl, substituted C, to C3 al kyl, aryl,
substituted aryl, Cl to C3 algk i d C-to C3 alkoxy, d to C3
am noal kyl, and substituted é%%%%& ld'yl; R-is H C to C3 alkyl,
or substituted C, to C3 al kyl ; Al pseggstin raferencedoponrdie mererus @t Baditdesk-f r om t he
group consi sti e PNRe . C, to C3 al kyl,
and C, to C3 tﬁigs(?g{lslsy%flr;vgﬁ%rﬁa fi(\:/’g%(’g}l Sl Xw%wr%%rtg?greﬂcé gl;%gycl ic ring having
inits backbone 1, 2, or 3 heteroatons selected fromthe group consisting
of O S, SOs5 S BNRa 0 i 1 i endent substituents
sel ected frgm ?%Mour; gggg‘i(fs';,%?%ﬁ%o@ﬁ%ﬁég%%&@ﬁ%cee er;[vgﬂ%g al kyl ,
C, to C3 al koxyndigiduaksgudies ani noal kyl, COR, and NRECOR;, Ris H C ~ to C3
al kyl, substituted C ~ to C3 alkyl, aryh, substituted arbe%II to C3

al koxy, substituted C~ to C3 al koxy, C~fo C3 anminoal kyl, “of substituted C~
to C3 ami noal kyempound __CExpg C3(my c)or <SHstj edov@r tppe€3 al kyl ;
R6 is Hor C- tgodedierdhkyl; and 0 2 Jfdy 2004 142, c) an ijndol 545yl ,

i ndol -7-yl or benzo-2-thi ophene noiety, the noiety being optiofially

substi t ut edloby from1l to 3 sdbstituent&2lsel ectetilZrom t hd.4gr o8@6consi sti ng
of hal ogen, |ower alkyl, CN, NO2, |ower alkoxy, and CF3; Q is S, NR~, or
CRgR~; R7 is selected fromthe group consisting of CN, C- to C6 al kyl,
substituted O 3tketedesogestel &3 to Cg Ml oal kylQ.03ubst i t 0108d €36to0 Cg
cycloal kyl, aryl, substituteg aryl, hefgyocycliggssubsti @;:i;ledo gzt erocyclic,
acyl, substituted acyl, anyl, substituted anyl, '%SOZCFS, anlt"NR'R 2; Rg
~and R~ are independent substpPtuents sé®cted fr&®dthe gr60p comsi sting of
H Cl to Cysal kyl, substituted C- to C- alkyl, C3 to C8 cycl oal kyl,
substituted C3_to C8 cycloal kyl, aryl, substituted aryl, heterocyclic,
substituted het&resesgestiet, No¥, CN, and®@ozRI O, ®D is C-006 aB1Gl kyl; or
CRgR~ is a six menbered ringjas shown gy the styycture bghgw 3 O CHs O CH3
OR' and R 2 are independently selected fromthe group coOnsi s?'l ng of H C~
to C~ alkyl, substituted CL 8o C~ al kP09 aryl, G@stituted6ar®li3
heteroaryl, substituted hetegoaryl, a , Subst{ st ed ac |,

- substituted anyl, and sulfonyl; or ap a9r naceutq'(?ejllly acéé%t Z(Ej% sal t
thereof. 220A conmpound of forrmula R5 \ N

g/s.

MPA : 1 0.42 0.03 0.29 0.60
2 0.39 0.05 0.22 0.67
3 0.39 0.04 0.25 0.61

25



|~ ~ ~ erein: 0 2 JAN 2004 113 R3 is selecte gr oup
consi sti ngoc?i‘%s\lglh OH NHZ, Cl to C~ al kyl, substituted Cdp‘t:%,g%@lg&i?yl C3to
C~ al kenyl, al kynyl, substituted al kynyl, and CORA; RA is sefj@cymd gijmomthe
group consisting of H C-to C3 alkyl, substituted Cl to C3 alkyl, C~to C3
al koxy, substituted C- to C3 al koxy, C- to G am noal kyl, and substituted
C~-to C3 amnoalkyl; R4 is selected fromtlne group consisting of H,

hal ogen, CN, NHz, Cl to O al kyl, substituted C~to C- alkyl, C1 to C~-

al koxy, subst it Waie scmnmme@avaiagomso stantalPerbr, aH 999! dthideritdd Substituted
C~ to C~ am noainivals ifr doSe-?t)sp&{seQ&rve@%fﬁreﬁ#%'c&“i)m dQenzene ring of the

formula: X 3 5 X is selected fromthe group consisting of hal ogen, CN,
CONHz, CSNHz, CONHal kyl , CSNHaI Eﬁg@ CON(al kyl )z, CSN(al kyl)2, C, to C3
al koxy, Cl to C3 al kyl, C3 perfluoroal kyl , 2% &nber ed

het er ocycl i c5ri ggmgsuatai ni ng |(ﬂ,g ckpone 1 to g gret erogfoms, and C- to
C3 thioalkyl; Y is on the 4" or pOSI I on selec
consi sting of HTORSIEYEN, CN, N&H2 Cl t 8623 al koxyd5Ci to TBOal kyl, and ClL

to C3 thioal ky|3K@fod&bﬁ troll X rre(mgr ed rio@g of thes(s&.)’ ucturgItR' N~ wher ei n:
X1 is Nor CX2; X2 is hal ogen, CN, or NR~ gR~;

JAN ZpO-~, 114 R-EVPRorgesfrel:t ed fr 8Pt he gp@up consi t9hg of T C~ to C~

al kyl, substituted C1 to C- alkyl, C3 to C8 cycloal kyl, substituted C3 to
Cg cycl oal k ar substituted aryl het er ocycl i c, substi tuted

het er ocycl i {(; a?ﬂﬁ@bz ated IC,, standard error, and 95% confi dent interval for the

antiprogestin, RU 486

ICs, 5% CI
Compound Exp.  (mg/kg. p.o.) SE lower upper
RU 486 1 0.21 0.07 0.05 096
15 2 0.14 0.02 0.08 0.27

Concentration: Compound concentration in assay(default-mg/kg body
weight)
Route of administration: Route the compound is administered to the animals
20 Body weight: Mean total animal body weight (default-kg)
D-horn: Wet weight of decidualized uterine horn (default-mg)
C-horn: Wet weight of contrd! uterine horn (default-mg)
Decidual response: [(D-C)/C]x100%
Progestational activity: Compounds that induce decidualization significantly
25  (p<0.05) compared to vehicle control are considered active
Antiprogestational activity: Compounds that decrease EC,, progesterone
induced decidualization significantly (p<0.05)
EC,, for uterine weight: Concentration of compound that gives half-maximal
increase in decidual response (default-mg/kg)
30 ICs, for uterine weight: Concentration of compound that gives half-maximal

decrease in EC,, progesterone induced decidual response (default-mg/kg)



Rg and Ro @feesssndependent substituents sel ected from t hep@F/05dd/1864Si Sti ng
of H C~to C- alkyl, substituted C~to C- alkyl, C3to C$C cI@aéoéyl,
substituted C3 to Cg cycloal kyl, aryl, substituted aryl, het 89 s
substituted heterocyclic, NOZ, CN, and CZRIO, Riois C~to C3 alkyl; or
CRgR~ is a six nenbered ring of the strughure shown bel ow. or
phar maceutical ly acceptable salt thereof. 3. A conpound of the formula: R5
N or OR~4 R5 NH OR~4 vvherel n: RI4 is selected fromthe group consisting of
H, acyl, subst ilahteaky. ‘ ppresentatinet Cdmpiomaidany| , sul fonyl, and
substltut ed sul fonyl; RS is a), b), or c): 0 2 JAN ZQoI 115 a) a
substituted benzene ring containing the substituents X and Y as shown
bel ow. X 3' 4' Ezampler eKivnMX i s seC¥clt BTN MGWvaRLEE OUp consi sting of
 hal ogen, CN, CONH2, CSNHz, CONHal kyl, CSNHal kyl ., CON(al kyl )z, CSN(al kyl) 2,
CNHNHOH, CNHzNOH, C ~ to c3 al koxy, C, to C3 éﬂ’l@?wnNOZ Clto C3
perfluoroal kyl, 5 nenbered heterocyclic ring corgoahgkgg in its backbone 1

to 3 heteroatogra—nﬂ—ﬁ—l—t—e—%—(—hwa—k—k&d—#%—@m 4' or 5' position
and is selected fromthe group conststing of H, halogen, CN, NO2, C, to C3

al koxy, C~ to @3 alkyl,04and C~ to €3 thioalkyl; b) a five nmenbered ring of
the structure §hown bel Y Y' 0.8

4 0.06 0.1 0.1

Example 7
5-(1.2-Dihydro-2-thioxospiro] cyclopentane-1,3-{3H]indol]-5°-yD)-1H-pyrrole-2-

. carbonitrile
5-(2’-Ox0-2",3’-dihydrospiro[cyclopentane-1.3’-[3H]indol]-5’-yl-2-
10  cyanopyrrole: A solution of 5’-bromospiro[cyclopentane-1,3’-[3H] indol}-2’(1"H)-
one (2.0 g, 7.5 mmol) and tetrakis(triphenylphosphine)palladium(0) (430 mg, 0.3

mmol) in ethylene glycol dimethyl ether (50 mL) was stirred under a flow of nitrogen

for 15 min. To the solution was added sequentially 1-t-butoxycarbonylpyrrole-2-
boronic acid (2.1 g, 9.7 mmol) and potassium carbonate (2.4 g, 17 mmol) in water (10

15 mL). The mixture was heated to 80 °C for 3 h and allowed to cool. The reaction
mixture was poured into water (50 mL) and extracted with ethyl acetate (3 x 50 mL).
The organic layers were combined, washed with brine (30 mL) and dried over
magnesium sulfate. The solution was filtered and concentrated in vacuo..
Crystallization from 20% ethyl acetate/hexane gave 2-(1',2'-dihydro-2'-

20  oxospiro[cyclopentane-1 ,3'-[3H]indol]-5‘-yl)—lH-pyrrole-l-carboxylic acid, tert-butyl
ester (2.2 g, 83%) as a white powder, mp 179-180.5 °C. 'H NMR (DMSO0-d,, 400
MHz) 3 1.30 (s, 9H), 1.75-1.98 (m, 8 H), 6.16 (dd, 1 H, J = 1.8,3.3 Hz), 6.22 (‘t’, !
H,/=33,3.3 Hz), 6.79 (d, 1 H,/= 7.9 Hz), 7.08 (dd, 1H,J=1.8,7.9Hz), 7.14



wher ei nwakhiesss3 S, or NR-; R~is H C to C3 alkyl, or &Tﬁ]go%\]ﬁOZal kyl;

' ted fromthe group consisting of hal ogen, CN, g
>C<I\JH:\JSHOS—|e| (Call(ilHZNC]-I CSNH2, gCC]\lHaI kyl , CSNHal kyl , CON(al kyl ) Z, @Q\J@ANkzmk) z, C
to C3 alkyl, and C1 to C3 al koxy; Y is selected fromthe group consi sting

; [ [ is F, or 0 2 JAN
: hal ogen, and Cl to C4 al kyl; whereingsaid hal ogen is F o
g](‘)DZl 116 c)g a six nmenbered ring of the structure: X N~ wherein: X :SZN or
CX2; Xz is halogen, CN, CONH2, CSNHZ, CONHal kyl, CSNHal kyl, CC]\l(aI kyl)

4 A
CSN(al kyl )2, or (! Hof =picHarsbaf i ot | 9, B Heplodnl & mﬂ tMNLq Subst,tuted

compound of the[I MY (t:a%"gﬂ%étﬁ‘thén SJ7§5-?%{16$%£ %O\EHU IC@\-MO&}B 4 ~

ring containin
%gfglnﬁ X |gs sef- %%a%ﬂromthe group consi sting of hal ogen, CN, CONHZ,

CNHNOH, C~ to C3
oy, o Eor o S FME bl R 81
gl rrg)r%ér ed het er)él:lléwréolﬁlrvgrbemtcamd; teg-butyl éstet (2.2 g, 6.0 mmol) in THF

(anhydrous, 25 mL) was added at -78 °C chlorosulfony! isocyanate (0.63 mL, 7.0
mmol). After 90 min, dimethylformamide (11 mL, 140 mmol) was added and the
reaction was allowed to warm to room temperature. The reaction mixture was poured
into water (50 mL) and extracted with ethyl acetate (2 x 50 mL). The organic layers
10 were combined, washed with brine (50 mL), dried over magnesium sulfate, filtered
and concentrated in vacuo. Purification via flash column chromatography on silica
gel (30% ethyl acetate/hexane) gave 5-(2'-oxo-2’,3'-dihydrospiro[cyclopentane-I,3’-
[3H]indol]-5’-yl-2-cyanopyrrole-l-carboxylic acid, tert-butyl ester (1.7 g, 75%) as
white crystals, mp 167-9 °C. 'H NMR (DMSO-d;, 400 MHz) § 1.34 (s, 9H), 1.75-
15 1.98(m,8H),6.39(d, 1 H,J=3.7 Hz), 6.84 (d, 1 H,J=7.9Hz), 7.17 (dd, 1 H,J=
1.8,7.9 Hz), 7.28 (‘t’, 2 H), 10.41 (s, 1 H). MS (ESI) m/z 376 [M-H]". Anal. Calcd.
for C;,H,;N,0,: C, 70.01; H, 6.14; N, 11.13. Found: C, 69.67; H, 6.38; N, 11.04.
5-(2’-0Ox0-2’,3 "-dihydrospiro[cyclopentane-1,3 ’-[3H]indol]-5"-yl-2-
cyanopyrrole-1-carboxylic acid, tert-butyl ester (1 g, 2.7 mmol) was placed in a 25
20  mL round bottomed flask stoppered with a rubber septum and equipped with nitrogen
inlet and a needle to allow gaseous outflow. A vigorous flow of nitrogen was
maintained as the flask was placed in an oil bath and heated to 165 °C. After 20 min
at this temperature, the flask was removed from the oil bath and allowed to cool.
Crystallization from ethy) ether gave the title compound (600 mg, 79%) as a yellow
25  powder, mp 285-286 °C. 'H NMR (DMSO-d;, 400 MHz) § 1.75-2.03 (m, 8 H), 6.60
(dd, 1 H,/=2.4,3.7Hz),6.84 (d, 1 H, /= 8.1 Hz), 6.94 (dd, 1 H,J=2.4, 3.7 Hz),
7.52(dd, 1H,/=1.8,81Hz),7.60(d, 1 H, /= 1.8 Hz), 10.38 (s, 1 H), 12.45 (s, 1
H). MS (ESI) m/z 276 [M-H]". Anal. Calcd. For C,;HsN;O: C, 73.63; H, 5.45; N,
15.15. Found: C, 73.24; H, 5.34; N, 14.96.



baCkbowan/&egsﬁ het eroatons, and C, to C3 thioal kyl; Y Pe'rmsoulmssm or 5'
position and is sel ected fromthe group consi sting of H hal g AN G, NC2,
C, to & alkoxy, C to G alkyl, and C- to C3 thioalkyl; b) a |ve menber ed
ring of the structure shown below. X Y Uwher_eln Uis O S, or NR-; R~
iIs H C to C3 alkyl, or C, to C4 CQZal kgh; X is selected fromthe group
consi sting of hal ogen CN, NOZ, CONHZ, CSNHz, CONHal kyl, CSNHal klyl
CON(al kyl')2, CSN(al kyl)z, C~ to C3 al kyl, and CI to C3 al koxy; Y' is
sel ected fromthe. gT‘bédlédPu@V@PTergwmerHyclhmnwerl3 [éHdindZ)l]t EeylMHaLFylre “

n a|d h - e ructu
N wherei n: X PYoIRCsabebiieln, e kol FEBH PRk BORANE N eyl
CSNHal kyl , co\léawm &rea@sr\r(oau%f 036 mneni, NG amtharqattmnrmémte@al reflux
‘accept abl e sal E‘ortlfh%ﬁxeolfhe reacgoz?w% ool ol tc%pen{%uﬁga q?und he fagr mula: RS

wherein: RL5 is selected fromthe group consi's cyl,
subst i t ut ed> ac$¢l Purifigption by fashicolymaghmmetpgrapkt 029% etla,mbmmtt/hémﬁle)ayhkyl and

CN, Rio is Cl tficdg1gdveYhe rﬁﬁclz?saﬁ)orangg g;wQJer CI)u‘rth@\)%lrlf Szﬂlon)?yg'wl-?j a\?ﬁgfginﬁ;

ring containing the substltuents X an as shown
i s gel ected frBtitineorpeyng acogrersiolid (0. b4 gh20%) e, 276076 BOMAR,). ESNMR

CONHal kyl 3oN( | 91z K IOk, Ikoxy C~
to C3 al>/kyl Ngjd%%oto ﬁ%@f?‘u%%@@) é’é@ @ehgﬁfg?ﬁé?gr%gﬁ@ Ting
containing in E%Jﬁde&xﬁdﬁﬁ),ﬂ 940(d3! Hel = 83d1z) 03 (ddd HCU + ©.6(B2 Hh), Gabkyl ;

10 (d,1H,J=13Hz), 12.57 (s, 1 H), 12.65 (s, 1 H). MS (ESI) [M-H]} =292, Anal.

Calculated (cald.) for C,;H;;N,S: C, 69.6; H, 5.15; N, 14.32. Found: C,69; H, 5.31;

X

N, 13.81.
Example 8
15 5-(1,2-Dihydre-2-thioxospiro[cyclohexane-1.3-[3H indol]-5-y1)-1-(tert-

butoxycarbonyl)-pyrrole-2-carbonitrile

To a solution of 5’-bromo-spiro[cyclohexane-1,3"-indolin]-2'-one (3.4 g, 12
mmol) in 1,2-DME (100 mL) under a nitrogen atmosphere was added
tetrakis(triphenylphospine)palladium(0) (70 mg, 5 mol%). After 15 min, 2-borono-

20 TH-pyrrole-1-carboxylic acid, 1-tert butyl ester (1.3 eq, 3.31 g, 15.6 mmol) and a
solution of K,CO; (2.3 eq, 3.83 g, 27.6 mmol) in water (5 mL) were added
sequentially. The solution was heated to 80 °C for 3 h and allowed to cool. The
reaction mixture was poured into water (200 mL) and extracted with EtOAc (2 x 100
mL). The organic layers were combined, washed with brine (150 mL) and dried over

25  MgSO,. The solution was filtered, concentrated in vacuo, and the residue was
purified by flash column chromatography on silica gel (eluting with 30%
EtOAc/hexane) to give 2( l',2'-dihydro-2'-oxospiro[cyclohexane-1,3‘-[3H]indol]—5'-
y1)-1H-pyrrole-1-carboxylic acid, tert-butyl ester (3.4 g, 76%) as a white powder, mp
177°C. '"H NMR (CDCl;; 300 MHz) § 1.38 (s, 9 H), 1.59-1.93 (m, 10 H), 6.18 (m, 1

30 H),6.23(t, 1H, 3 Hz), 6.91 (d, 1 H, J=8 Hz), 7.21 (d, 1 H, J=8 Hz), 7.34 (m, 1 H),



" CONHz, CSNHz, CONHal kyl, CSNHal kyl ,

: , : ;

Y is onwidy or 5 position and is selected fromthe gf,gi.l q stlngo

H, hal ogen, %ﬁs NOz, C ~ to C3 alkoxy, C~ to C3 alkyl, ﬂ«N%UEZh

al kyl; b) a five nmenbered ring of the structure shown beI ow JAN

2pp~ 119 wherein: Uis O S, or NR6; R-is H C-to ]SZBha: kyl , OE:I\IC~NtO(z) 4
al kyl; X is selected fromthe group consisting o al ogen, ' ,

oo 3?ky|)z, CSN(al kyl )z, C~ to C3

al kyl, and C- to C3 al koxy Y is sel ect ed fromthe group consisting of H,

hal ogen and C~7t40(§31 1| t(y:% W forg1 H,)D@)c)?)' M@R@S?@%&ﬁ‘& @NE?’? 1UC|“Iir|e X
N~ wher ei n: Xl | ha %
CSNHal kyl , ]SN‘?T)C@:HZ(%QQ & IZ;’/ |1} 21, 7dr s NCE:64. dround:fh 1 Fabe T 6:0%1715y

accept abl e Salt the’l‘@@%lutﬁm 0?\2 @@&Hﬂﬂo@-oﬁo r [Wcmﬂle%n%ehgg%g %grel n: RS

is a), b), or c§ a) a substitut
containing theY L}BISEW%HF%T"%Y&HGC‘@/*% wrlswier Oel5om2 ming) indTHE- Y 5; ~

wher ei n: 5 (anhydrous, 20 mL) at -78 °C was added chlorosulfonyl isocyanate (1.15 eq, 0.23 mL,
2.3 mmol). After 90 min, DMF (20 eq, 3.6 mL, 46 mmol) was added and the reaction
was allowed to warm to room temperature. The reaction mixture was poured into
water (50 mL) and extracted with ethyl acetate (2 x S0 mL). The organic layers were
combined, washed with brine (50 mL), dried over magnesium sulfate, filtered and

10 concentrated in vacuo. Purification via flash column chromatography on silica gel
(30% ethyl acetate/hexane) gave 5-(2'-ox0-2’,3’-dihydrospiro[cyclohexane-1,3’-
[3H]indol]-5’-yl-2-cyanopyrrole-1-carboxylic acid, tert-butyl ester (0.5 g, 63%) as an
oil which crystallized from acetone to give white crystals, mp 156 °C. 'H NMR (d,-
DMSO0, 400 MHz) § 1.32 (s, 9H), 1.50 (m, 3 H), 1.60-1.70 (m, 5 H), 1.75-1.85 (m, 2

15 H),638(d,1H,/=3.7Hz),6.87(d, | H,J=7.9Hz),7.18 (dd, 1 H, J = 1.5, 7.9 Hz),
7.27(d, 1H,J=3.7Hz), 7.48 (d, | H,J=1.8 Hz), 10.42 (bs, 1 H). MS (EI) m/z 391
(M"). Anal. Calcd for C,;H,N,0,: C, 70.57; H, 6.44; N, 10.73. Found: C, 69.82; H,
6.46; N, 10.43.

To a solution of 2-Cyano-5-(1,2-Dihydro-2-oxospiro[cyclohexane-1,3-

20  [3H]indol}-5-yl)-1H-pyrrole-1-carboxylic acid, tert-butyl ester (0.7 g, 1.8 mmol, 1 eq)
in toluene (70 mL) was added Lawesson’s reagent (0.47 g, 1.1 mmol, 0.65 eq) and the
reaction was heated to reflux for 1 hour. The reaction was cooled to room
temperature, poured into water (100 mL) and extracted with ethyl acetate (2x 100
mL). The organic layers were combined, washed with brine (50 mL), dried over

25 r_nagnesium sulfate, filtered and concentrated in vacuo. Purification by flash column
chromatography (20-30% ethyl acetate/hexane) on silica gel gave title compound as a
yellow solid (0.7 g, 96 %). 'H NMR (d;-DMSO, 500 MHz) & 1.30-1.98 (m, 19 H),
6.45(d, 1 H,J=3.7 Hz), 7.09 (d, 1 H,J= 7.9 Hz), 7.31-7.34 (m, 2 H),7.81(d,1H,J
= 1.4 Hz), 12.74 (s, 1 H). MS (ESI) [M-H] =406. Anal. calcd. for C,;HN,0,S: C,

30 67.79;H, 6.18; N, 10.31. Found: C, 67.86; H, 5.99; N, 10.25.



X i's selgsrio romthe group consisting of hal ogen, CN, g(&MNMRoonesHHZ,

- CONHal kyl , %Cg?\ISfSI—IaI kyl, CON(al kyl)z, CSN(al kyl)2, CNHNOH, C, tla2 OANfaZU&b?(y, C~
to C3 alkyl, NOZ, Ci to C3 perfluoroalkyl, 5 membered heterocyclic ring
containing in its backbone 1 to 3 heteroatons, and Cl to C3 thioalkyl; Yis
on the 4' or 5 position and is selected f6romthe group consisting of H,

hal ogen, CN, N2, C to C3 alkoxy, C to C3 alkyl, and C, to C3 thioalkyl;
b) a five menber ed ring of the structure shown bel ow. X u~~ wherein: Uis
O S, or NR-; R~is H C to C alkyl, or d to Ca CQZalkyl; X is selected
fromthe group consisting of hal ogen, s CONH2, CSNH2, CONHal kyl

- CSNHal kyl, CON(al kyl )2, CSN(al kyl) 2, X al kyl, and C1 to C3 al koxy;
Y is selected f3-am-Ditydep-peiioxspizo(ydlehexnie-15-[IiamHRs-yBIH Gyriok-£4 al kyl ;
wherein said halogen is F; or 02 JAN!~B~ }21 c) a six nmenbered ring of
the structure: x1 N~ wherein Xl is N nd XZ i s hal ogen, CN, CONHZ,
CSNHz, CONHal kyl , C3bllaabligtidn ofGG(NQa])lkydra,-Z thﬁﬁNﬁﬁb[léydldlExﬂfe 1I\KD25H]mﬁoqu5-

h [ [ 1 t.abl Lt th [ to
Cla m 1 sel oot - FREFRADFLE0I-RaRE Leipepiire 05 & 1 Fmmols 85 TR
5" (3-Fl uorophemy)lvyas;adaleﬂ[myxﬂtcdm@mﬁ-lrﬂ:g& 3 Ehifh Eé@!?)tf] mB) inl:l tﬂmﬁgﬁg)ﬁgﬁerre
| h ' 0 -Q
5- (aF vor oo bR £ 54 B THERT et Seie Sy alB ke ang tiarege oni o,
-(3,4Di fl uor @phmbyéd)t&meeml[emﬁldcahle)(??gmlana waked k0 xﬁdplﬂhezay(eas wére ONE oxi ne,
h h H) - one oxi ne,
g ggﬁt rg)p% nslr?%%zﬁ%ﬂn%}ﬁy CH&?gﬁg&ﬁW%'ex‘ngﬁ%@cﬂ%y] aie(ﬁ?“ﬁﬁe TB%i me, and
5' (SCyanophenyIo)@plcrlg[efsywdrohﬁmmua &asBed@&H;ﬁr&d@d)]nL? drikd bYer e2@nQkinte, oOr a

har maceut i cal | salt thereof. The co und according to any
gf claims 1 or glfag? %ﬁtﬁég ‘f SRTFeRiratel in yaca, Pﬂnﬁcatm‘bb& gNOZB‘ﬁM 122 RS i s the

- substituted berhenatagraphy (30% dueyl hetatethexane) on silica gel gave the title compound
(0.27g, 68%) as a yellow powder. 'H NMR (d,-DMSO, 500 MHz) 5 1.32-1.99 (m, 10

15 H),6.71(d,1H,J=3.7Hz),7.00(d, 1 H,J=3.7Hz),7.09(d, 1 H,J= 8.4 Hz), 7.70
(dd, 1 H,J=1.6,8.4 Hz), 8.05 (d, 1 H, /= 1.1 Hz), 12.67 (s, 1 H), 12.73 (s, 1 H). MS
(ESI) [M-H] = 306. Anal. calcd. for C,;H,;N,S: C, 70.33; H, 5.57; N, 13.67. Found:
C, 69.64; H, 5.79; N, 13.04. |

20

carbonitrile

To a solution of 5-(2'-oxospiro[cyclohexane-1,3’-[3H}indol]-5’-yl)-1-methyl-
pyrrole-2-carbonitrile (0.55 g, 1.8 mmol, 1 eq) in toluene (50 mL) was added
25  Lawesson’s reagent (0.47 g, 1.1 mmol, 0.65 eq) and the reaction was heated to 80 °C
for I hour. The reaction was cooled to room temperature, poured into water (100 mL)
and extracted with ethyl acetate (2 x 100 mL). The organic layers were combined,
washed with brine (50 mL), dried over magnesium sulfate, filtered and concentrated
in vacuo. Purification by flash column chromatography on silica gel gave the product

30 as a white solid (0.32 g, 55 %). 'H NMR (d,;-DMSO, 500 MHz) & 1.36-1.99 (m, 10



X3 4 ~ |s_selected fromthe group consisting of hal 0 530CO\IH2,
CSNHz, &Rﬁﬁ?ﬁ%ﬁ CSNHal kyl, CON(al kyl )Z, CSN(al kyl )2, ng_'?@% D koxy, ClL

to C3 alkyl, NO2, C, to C3 perfluoroal kyl, 5 nenbered heteroc?_l%N g
containing in its backbone 1 to 3 heteroatons, and C, to C3 thioalkyl; Yis
on the 4' or 5' position and is selected fromthe group consisting of H,

hal ogen, CN, NOz, Cl to C3 alkoxy, C, to €3 alkyl, and Cl to C3 thi oal kyl,
or a pharmaceutically acceptable salt thereof. 9. The conpound according to
any of claims 1pyr32(s08 Hb,Ressh@ringl A 4 Rer-y o5 Rl Q-H,B.S—J_;Eﬂtzf]‘%‘é'(&g ﬁedﬂi’ﬁng_d e
ring of the structure shown bel ow. X u~~"wher’ei n: sO S, or ;

is Hor C- to C3-9H3h1.44 (dd, IH, 7 53 hfy ©DHZ), 1.83(d1 H, & =sle61gz)t e2175 fsohilib.hMSgr%up. o
consi sting of h B oNOG, | ﬁ¥ vk, . OX Vi S
sel ect ed ?r om tﬁteggggt?]%%znéi stali' %édd?& A g*’%ggh?@e;}gg’ égg’%q%:?e}afk'ﬁwé;
wher ei n sai d hapﬁ)@gﬁf’ii 586, Mr12827phar maceutical |y acceptabl e salt thereof.
10. The conpeund according to any of clainms 1 or 2 of the formula: R5 .
wherein: RS is the six menbered ring OE thei 'iructure shown bel ow. X1 N~ X
is Nor CX2; X2 is halogen, CN, or I\IOZ—Mi—," sel ected fromthe group
consisting of CN, C~5i02Mihwdri?-thiox [dvolopéhtirle-1.9- [Sinimdoyd-yn 33 to Cg
cycl oal kyl, substituted C3 to C8 c%ﬁloo%nlé&rbo%r"){lle, substituted aryl,

5-Bromo-2-thiophenecarbonitrile: A mixture of 5-bromo-2-

10 thiophenecarboxaldehyde (96.0g, 500 mmol), hydroxylamine hydrochloride (111.9 g,
500 mmol), pyridine (500 mL), and ethanol (500 mL) was heated under nitrogen at
reflux for two hours. The reaction mixture was cooled to ambient temperature and
concentrated in vacuo to give an oil. The crude product was triturated twice with ice
water and the solid obtained was collected on a filter. A mixture of a portion of the

15 above solid (44.31 g, 215 mmol), copper (II) acetate monohydrate (4.2 g, 21 mmol) in
acetonitrile (1.4L) was heated at reflux for three hours. The solvent was removed in
vacuo and the residue was dissolved in ethyl acetate. The solution was washed with
5% aqueous sulfuric acid (2X30 mL), water (2X30 mL), brine (20 mL), and dried
(MgSO0,). The solvent was removed in vacuo and the residue was dissolved in a

20  minimum amount of chloroform (1L) and aliowed to crystallize. The crystal obtained
was collected on a filter and the filtrate was concentrated and purified bya
chromatography (silica gel, chloroform) to give the subtitled compound as an off-
white solid (31.5g combined, 58%). IR (film) cm™ 2200. 'H-NMR (CDCl,) 6 7.39-
7.38(d, IH,J=4.1Hz), 7.10 (d, 1H, J = 4.0 Hz); MS (EI) m/z 187 (M*, 98%)

25 189(M’, 100%).

5-( 1,2 -dihydro-2-oxospiro[ cyclopentane-1,3-[ 3H]indole]-5-yl)-3-
thiophenecarbonitrile was prepared according to the procedure for Example 5 using 5-
bromo-2-thiophenecarbonitrile and (2’-oxo0-2’,3 "-dihydrospiro[cyclohexane-1,3’-
[3H}indol]-5’-yl) boronic acid: mp. 225-228°C; '"H NMR (DMSO-d;) 6 1.63 (m, 8H),

30 1.90 (m, 2H) 6.91 (d, 1H, J=8.13 Hz), 7.55 (dd, 1H, J=8.13 , 1.76Hz), 7.60 (d, 1H,



het er ocgh bfegssdiosti tuted heterocyclic, and S02CF3, or apphaidgheRysically
acceptabl e salt thereof. 11. The corrpound of claim1, which i sel ected
fromthe group consisting of 5 -(3-Chlorophenyl)spiro 2 JAN 2004

[ cycl ohexane-1,3"-[3H indol e]-2" (1'H) -thione, 3-(1',2"-D hydro

2' -t hi oxospi ro[ cycl ohexane-1, 3' -[ 3H i ndol ]58 5 -yl) benzom trile,

4-(1',2' -Di hydro-2' 0 2 JAN 2004 124

t hi oxospi ro[ cycl ohexane-1, 3" -[3Hindol]-5"-yl)-2-thi ophenecarbonitrile, and
3- (1, 2D hydro- 274 hwmwwsq&qypbm@@% R9Bed HillJDgl9Y bp1yks) (910, Ms,

f | uor obenzoni tr@ %ﬂ% % gr maceqtl cal I'y acceptable salt thereéof.
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accepta , in preparing a nedicament useful for adpd4iséddkdeon to a
mam"rgl i g}réaosoz(%%%ct for treating dysfunctional bleeding in sai % subject. 17.

Use of the conpound according to any of clains 1 to 13, or s&ZdJAchanft abl e
salt, in preparing a nedicanent useful for administration to a mamalian
- subject, for treating carcinomas. and adengcar ci nomas of the endonmetrium
ovary, breast, colon, or prostate in sai d 'subject. 18. Use of the compound
according to any of clainms 1 to 13, or said acceptable salt, in preparing a

medi canent usef u3*-{3H]inddIFsNyBH bbhic QEld bEoRIFRIIR! Jratddse PhRKhmAs 3?% %ffc%rg an
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followed by treatment of the residue with 5N hydrochloric acid solution and
10 subsequent recrystallization in ethanol gave a grey solid, mp 228-229°C; 'H-NMR
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Example 14

Prepared by refluxing overnight a mixture of 5-(2-amino-5- *

pyrimidinyl)spiro[cyclohexane-1,3-[3H]-indole]-2(1H)-one and an equal weight of
20  phosphorus pentasulfide in pyridine. Removal of the pyridine in vacuo followed by

treatment of the residue with 5N hydrochloric acid solution and subsequent

recrystallization in ethanol gave a grey solid; mp 274 — 277 °C (dec.); 'H-NMR

(DMSO-dg) § 12.7 (s, 1H), 8.6 (s, 2H), 7.9 (s, 1H), 7.5 (d,1H, J=8.1 Hz), 7.1 (d, IH,

J=28.1Hz), 6.8 (s, 2H), 1.9 -1.8 (m, 7H), 1.4 - 1.3 (m, 3H). MS (APCI (-)) IM-H] m/z
25 309.
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water. The mixture was basified w1th sodium car onate, extracted with ethyl acetate

(x3), dried (MgSO,), filtered, and evaporated to give the subtitled compound (0.89 g,

20 92%) 'HNMR (DMSO-d,) 8 1.21 (s, 6 H), 6.76 (d, 1 H, J = 8.22 Hz), 7.29 (dd, 1 H, J
=2.12 Hz, 8.23 Hz), 7.49 (d, 1 H,J=2.03 Hz), 10.4 (s, 1H).

5-bromo-1,3-dihydro-3,3-dimethyl-2H-indol-2-one (0.33 g, 1.38 mmol) and

tetrakis(triphenylphosphine)palladium(0) (0.094 g) were stirred under an atmosphere
of nitrogen in dimethoxyethane (12 cm®). After 15 minutes, 3-

25  methoxyphenylboronic acid (0.42 g, 2.76 mmol) was added, followed by potassium
carbonate (1.15 g, 8.34 mmol) in water (5 cm®). The reaction was heated to reflux for
5 hours, and then cooled to room temperature. Saturated aqueous ammonium
chloride and EtOAc were added and the mixture was filtered. The aqueous layer
was extracted with EtOAc (x2), and the combined organic layers were dried

30 (MgSO0,), filtered, and evaporated. The residue was purified by column
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15 Example 20
3-( 1,2-Dihydro-2-thioxospiro|cyclohexane—l,3-|3H|indol|-5-yl )-4-

fluorobenzonitrile

3-(1,2-Dihydro-2-oxospiro[cyclohexane-1.3-[3H]indol]-5-v1)-4-fluorobenzonitrile

Prepared according to the procedure for Example 5: m.p. 205 - 206 °C. 'H
20 NMR (DMSO-d;) & 10.47 (s,1H), 8.08 - 8.06 (dd, 1H), 7.89 - 7.85 (m, 1H), 7.65 (s,
- 1H), 7.54 -7.49 (m, 1H), 7.43 - 7.40 (tt, 1H), 6.95 - 6.93 (d, IH J = 7.9 Hz), 1.97 -
1.83 (m, 2H), 1.69 - 1.55 (m, 8H); MS (EI) m/z 320 (M").
The title compound was prepared from 3-(1,2-Dihydro-2-
oxospiro[cyclohexane-1,3-[3H]}indol]-5-yl)-4-fluorobenzonitrile (100 mg) and
25  Lawesson’s reagent (120 mg) in toluene (10 ml) at reflux, according to General
Procedure A, to afford the title compound (0.037 g) as an off white solid: mp. 230 -
233 °C; 'H NMR (CDCl,) 5 9.82 (br s, 1H), 7.86 (s, 1H), 7.77 (dd, 1H, J = 7.0 and
1.8 Hz), 7.68 — 7.63 (m, 1H), 7.45 (d, 1H, J = 8.0 Hz), 7.31 (d, 1H, J = 9.0 Hz), 7.15

(d, 1H,J = 8.1 Hz), 2.17 - 1.84 (m, 7 H) and 1.60 — 1.54 (m, 3H); MS (EI) m/z 336
30 [M].
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15  After 16h the mixture was cooled, partitioned between EtOAc and water, the aqueous

layer was re-extracted with EtOAc (x 2), the combined organic extracts were washed
with water, dried (MgSO,) and evaporated. The residue was subjected to column
chromatography (SiO,, EtOAc: hexane, 1:2) and then further purified by preparative
LC (Primesphere C18, 10 micron, 50 x 250 mm, MeCN: H,O 1:1, 100 cm’/min., RT
20 792 min) to afford 3-(1',2'-dihydro-2'-oxospiro[cyclohexane-1,3'-[3H]indol-5'-
yl)pyridine carbonitrile. as white crystals (0.56 g, 1.84 mmol, 26%): mp. 232 - 234 °C,
'"H NMR (CDCl,) 6 1.68 - 1.89 (m, 6H), 1.93 - 2.13 (m, 4H), 7.12 (d, 1H, J= 8 Hz),
7.49 (dd, 1H, J =8, 2 Hz), 7.66 (d, 1H, 2 Hz), 8.15 (t, 1H, J=2 Hz), 8.39 (s, 1H, br),
8.89 (d, 1H, J =2 Hz), 9.06 (d, 1H, J = 2 Hz); MS ((+)-ESI) m/z 304 (M + H)"; Anal.
25  C,H;;N,0 CHN.

The title compound was prepared from  3-(1',2'-Dihydro-2'-
oxospiro[cyclohexane-1,3'-[3H]indol]-5"-yl)pyridine carbonitrile (100 mg) and
Lawesson’s reagent (120 mg) in toluene (10 ml) at reflux, according to General
Procedure A, to afford the title compound (0.004 g) as a yellow solid: mp. 237 — 238

30 °C; 'HNMR (CDCL,) 4 9.56 (brs, 1H), 9.03 (d, 1H, /=19 Hz), 887 (d, 1H,/=1.4
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7.5, 1.6 Hz, 1H), 7.53 (d, /= 0.9 Hz, 1H), 7.80 (br s, 1H); >*C-NMR (THF-d,) &

25 21.35,25.33,33.12 (t), 48.32 (s), 110.40, 121.66, 121.96, 125.44, 127.25 (d), 128.17,
128.43, 136.92, 140.20, 143.43, 183.72 (s); MS (EI) m/z 318 (M+H)"; Anal.
(C,,H,(CINOS) C,H, N.
The title compound was prepared from 5-(5-Chloro-2-thienyl)spiro
[cyclohexane-1,3-[3H] indol}-2(1H)-one (100 mg) and Lawesson’s reagent (120 mg)

30  in toluene (10 ml) at reflux, according to General Procedure A, to afford the product
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(m, 7H) and 1.40 — 1.37 (m, 3H): MS ((-)-APCI) m/z 344/346 [M-HJ".

Example 26
5-(3-Chloro-5-fluorophenyl)spiro[cyclohexane-1,3-[3H]indole]-2(1H)-thione

10 5°-(3-Chloro-5-fluorophenyl)spiro[cyclohexane-1.3’-[3H]indol]-2’(1 *H)-one:

Prepared according to the procedure for Example 5: mp 178-180 °C; 'H-NMR
(CDCL,) 8 8.50 (s, 1H), 7.57 (d, 1H, J= 1.8 Hz), 7.39 (dd, I1H,J=6.2, 1.9 Hz), 7.33 -
7.32(m, 1 H), 7.15 (dq, IH,J=5.7, 1.7, 0.7 Hz), 7.06 (dq,  H,J=4.2, 1.9, 0.4 Hz),
7.00 (d, 1H, J= 8.1 Hz), 2.05 - 1.64 (m, 10H); MS ((-)ESI) [M-H]' @ m/z 328.

15 The title compound was prepared from 5°-(3-chloro-5-fluorophenyl)spiro
[cyclohexane-1,3’-[3H]indol}-2’(1’H)-one (100 mg) and Lawesson’s reagent (100
mg) in toluene (10 ml) at reflux, according to General Procedure A, to afford the
product (0.039 g) as an off white solid: 'H NMR (DMSO-d,) 6 12.76 (br s, 1H), 7.97
(d, 1H,J=1.1 Hz), 7.67 (dd, 1H,J=8.1 and 1.4 Hz),‘7.60 - 7.54 (m, 2H), 7.40 (dt,

20 1H,J=8.65 and 2.0 Hz), 7.14 (d, 1H, J= 8.1 Hz), 1.99 - 1.83 (m, 7H) and 1.41 —
1.38 (m, 3H): MS ((-)-APCI) m/z 344/346 [M-HJ.

Example 27

5-(3.S-Difluorophenylspiro[cyclohexane-1,3-[3H]indole]-2(1H)-thione
25 5’-(3,5-Difluorophenyl)spiro[cyclohexane-1.3’-[3Hlindol]-2’(1’H)-one:
Prepared according to the procedure for Example 5: mp 180-183 °C; 'H-NMR
(CDCl,) 8 8.35 (s, 1H), 7.59 (d, 1H, J = 2.0 Hz), 7.40 (dd, 1H, J= 6.2, 2.0 Hz), 7.10 -
7.03 (m, 2H), 6.99 (4, 1H, J= 8.1 Hz), 7.76 (tt, 1 H, J=4.3, 2.3 Hz), 2.05 - 1.62 (m,
10H); MS ((+)APCI) m/z 314 [M+HY".
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Lawesson’s reagent (100 mg) in toluene (10 ml) at reflux, according to General
Procedure A, to afford the title compound 0.029 g as an off white solid: 'H NMR

5 (DMSO-dy) & 12.76 (br s, 1H), 7.84 (s, 1H), 7.64 — 7.56 (m, 1H), 7.46 (d, 1H, J=8.1
Hz), 7.40-7.32 (m, 1H), 7.22 - 7.15 (m, 2H), 1.99 — 1.80 (m, 7H) and 1.38 - 1.35
(m, 3H); MS ((-)-APCI) m/z 328 [M-H]".

Example 28
1,2-Dihydro-2-thioxospiro[cyclohexane-1,3-{3H]indol 1-2-

thiophenecarbonitrile
5-(1,2-Dihydro-2-oxospiro[cyclohexane-1,3-[3H]indol]-5-yl)-4-propyl- 2-

10

thiophenecarbonitrile. The title compound was prepared in a manner similar to
Example 5 from 5-bromo-4-n-propyl thiophene-2-carbonitrile ( 1.17 g, 5 mmol ),

15 (1,2-dihydro-2-oxospiro[cyclohexane-1,3-[3H] indol)-5-boronic acid ( 1.24 g, 5 mmol
), tetrakis(triphenylphosphine) palladium, potassium carbonate ( 2.75 g,21 mmol),
water (10 mL ), and dimethoxyethane (50 mL) heated at reflux over night, to afford
the product (0.7 g, 40%): m.p.168-171 °C; '"H NMR ( DMSO-d,) 6 10.56 ( s,1H ),
7.93 (s, 1H) 7.52-7.51 (d, 1H,J= 1.5 Hz), 7.33 - 7.29 (dd, 1H, J = 1.6 Hz), 7.00-

20 6.96 (d, 1H, J= 8.0 Hz), 2.62-2.57 (t, 2H), 1.86 (m, 2H), 1.70-1.56 (1, 11 H), 0.88-
0.84 (t, H); MS m/z (APCI (+)) 351 [M+H]". IR (KBr) 1620,1700,2200 cm™..".Anal.
C,,H;;N,0581/2 H,0 cale. C,70.2; H, 6.39; N, 7.79. Observed. C,70.67; H,6.34;
N,7.62.

The title compound was prepared from 5-(1,2-dihydro-2-

25  oxospiro[cyclohexane-1,3-[3H]indol}-5-yl)-4-propyl- 2-thiophenecarbonitrile (90 mg)
and Lawesson’s reagent (90 mg) in toluene (10 ml) at reflux, according to General
Procedure A, to afford the title compound (0.037 g) as an orange solid: '"H NMR
(DMSO-d;) 6 12.83 (br s, 1H), 7.96 (s, 1H), 7.77 (s, 1H), 7.44 (d, 1H, J= 7.7 Hz),
7.19 (d, 1H, J= 8.0 Hz), 2.60 (t, 2H, J = 8.0 Hz), 1.98 - 1.79 (m, 7H), 1.64 — 1.56 (m,

30 2H), 1.39-1.35 (m, 2H) and 0.87 (t, 3H, J = 7.3 Hz):MS ((-)-APCI) m/z 365 [M-HJ".
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The title compound was prepared from 5-(3-fluoro-4-nitrophenyl)spiro
[éyclohexanc-1,3-[3H]indol]-2( 1H)-one (90 mg) and Lawesson’s reagent (90 mg) in
toluene (10 ml) at reflux, according to General Procedure A, to afford the product

15 (0.021 g) as a yellow solid: 'H NMR (DMSO-d,) § 12.82 (brs, 1H), 8.21 (t, 1H, J=
8.4 Hz), 8.07 (d, 1H, J =1 Hz), 7.98 (dd, 1H, /= 13.1 Hz), 7.79 (dt, 1H, J=8.1 and
2.6 Hz), 7.19 (1H, J = 8.2 Hz), 1.99 - 1.83 (m, 7H) and 1.42 - 1.39 (m, 3H): MS ((-)-
APCI) m/z 355 [M-HJ.

20 Example 30
4-(1,2-Dihvdro-2-thioxospiro cyclohexane-1.3-[3Hlindol]-5-yl)-2-

furancarbonitrile

furancarbonitrile: A solution of 3-bromo-5-cyano-furan (0.75 g, 4.4 mmol), and

25 tetrakis(triphenylphosphine) palladium(0) (0.4 g) in ethylene glycol dimethy] ether
(20 cm’) was stirred under N, for 20 minutes. To this mixture was then added
(spiro[cyclohexane-1,3’-[3H]indol]-2'(1H)-one-5-yl) boronic acid (1.6 g, 6.5 mmol)
and sodium acetate (1.4 g, 13.1 mmol) in water (5 cm®). The solution was brought to
reflux for 18 hours and then cooled to room temperature, poured into 2N NaOH and

30 extracted with EtOAc (x 3). The combined extracts were washed with water, brine,
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oxospiro[cyclohexane-1,3-[3H]indol]-5-yl)-2- furancarbonitrile (67 mg) and
Lawesson’s reagent (67 mg) in toluene (10 ml) at reflux, according to General
Procedure A, to afford the title compound (0.018 g) as a yellow solid: '"H NMR
10 (DMSO-d,) 6 12.74 (s, 1H), 8.68 (s, 1H), 8.26 (s, 1H), 7.96 (s, 1H), 7.62 (dd, 1H, J =
8.0 and 1.0 Hz), 7.10 (s, 1H, J=8.1 Hz), 1.94 — 1.78 (m, 7H) and 1.35 - 1.32 (m,

3H): MS ((-)-APCI) m/z 307 [M-HT.

Example 31
15 5”-(3-Chlorophenyl)spiro[cyclobutane-1,3”-[3H]indole]-2”(1”H)-thione

5-Bromospiro[cyclobutane-1.3-[3Hlindol]-2(1H)-one: To a stirred solution of
spiro[cyclobutane-1,3’-[3H]indol]-2’(1’H)~one (J. Med. Chem. 1987, 824-9) (1.0 g, 6

mmol) in glacial acetic acid (10 mL) was added dropwise at room temperature a
solution of bromine (0.30 mL, 6 mmol) in glacial acetic acid (6 mL). After stirring

20  for 10 min, anhydrous sodium acetate (0.47 g, 6 mmol) was added and the solution
was concentrated in vacuo. The residue was dissolved in ethyl ether (50 mL) and
washed sequentially with water (50 mL), aqueous saturated sodium bicarbonate
solution (50 mL), water (50 mL) and brine (30 mL). The organic layer was dried over
magnesium sulfate, filtered and concentrated in vacuo. Crystallization from ethyl

25  ether yielded the product as a white fluffy solid (1.1 g, 73%), mp 235-7 °C. 'H NMR
(DMSO-dg, 300 MHz) & 2.15-2.41 (m, 6 H), 6.74 (d, 1 H, J=8.2 Hz), 7.33 (dd, 1 H,
J=2,82Hz),7.75(d, 1 H, J=2 Hz), 10.36 (bs, 1 H). MS (EI) m/z 251 [M']. Anal.
Calcd for C,\H,,BrNO: C, 52.41; H, 4.00; N, 5.56. Found: C, 51.98; H, 4.24; N,
5.42.
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with brine (50 mL) and dried over magnesium sulfate. The solution was filtered,

concentrated in vacuo, and the residue was purified by HPLC (Zorbax PRO, C18,

10 10u, I5A, 50 X 250mm; 35% Water/65% AcCN; 254NM; AMB. temp.) to give 5-(3-
chlorophenyl)spiro[cyclobutane-1,3-[3H]indole]-2(1H)-one (200 mg, 35%) as a white
powder, mp 199.5-201 °C. 'H NMR (DMSO-dg, 300 MHz) & 2.21-2.28 (m, 2 H),
2.40-2.45 (m, 4 H), 6.87 (d, 1 H, J=8.1 Hz), 7.37 (‘d’, 1 H), 7.44-7.52 (m, 2 H), 7.65
(bd, 1 H,J=7.8 Hz), 7.76 (bs, 1 H), 7.92 (bs, 1 H), 10.35 (s, 1 H). MS (EI) m/z 283

15 [M7]. Anal. Calcd for C,;H,,CINO: C, 71.96; H, 4.97; N, 4.94. Found: C, 70.75; H,
5.07; N, 4.68.

The title compound was prepared from 5-(3-Chlorophenyl)spiro[cyclobutane-
1,3-[3H]indole]-2(1H)-one (55 mg) and Lawesson’s reagent (55 mg) in toluene (10
ml) at reflux, according to General Procedure A, to afford the title compound 0.016 g

20  asan orange solid: 'H NMR (DMSO-d,) 8 12.58 (br s, 1H), 8.07 (d, 1H, J= 1.5 Hz),
7.82 (t,1H,J=1.7Hz), 7.70 (d, 1H, J=7.74 Hz), 7.60 (dd, 1H, J=8.12 and 1.71
Hz), 7.49 (t, 1H, 7.9 Hz), 7.41 (d, 1H, J=8.32 Hz), 7.05 (d, 1H, J= 8.14 Hz) and 2.57
—2.27 (m, 6H); MS ((-)-APCI) m/z 298/300 [M-HT".

25 Example 32
5”-(2-Chlorophenyl)spirofcyclohexane-1.3"-[3H]indole]-2”(1”H)-thione

The title compound was prepared from 57-(2-

Chlorophenyl)spiro[cyclohexane-1,3”-[3H]indole]-2’(1”H)-thione (90 mg) and

Lawesson’s reagent (90 mg) in toluene (10 ml) at reflux, according to General

30  Procedure A, to afford the product 0.042 g as an off white solid: 'H NMR (DMSO-d,)
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The title compound was prépared from 5-(4-chlorophenyl)spiro[Cyclohexane-

1,3-[3H]indol]-2(1H)-one (90 mg) and Lawesson’s reagent (90 mg) in toluene (10 ml)
at reflux, according to General Procedure A, to afford the product 0.035 g as an off
white solid: '"H NMR (DMSO-d,) & 12.74 (br s, 1H), 7.91 (d, 1H, J= 1.3 Hz), 7.69

10 (d,2H, J=5.5Hz), 7.60 (dd, 1H, J=8.1 and 1.4 Hz), 7.50 (d, 2H, J = 8.5 Hz), 7.15
(d, 1H, J= 8.1 Hz), 1.99 — 1.83 (m, 7H) and 1.50 — 1.36 (m, 3H); MS ((-)-APCI) m/z
326/328 [M-HT.

Example 34
15 5-(1".2"-Dihydro-2"-thioxespiro][cyclohexane-1.3"-[3H]indol]-5"-y])- 4-methyl-

2-thiophenecarbonitrile

5-Bromo-4-methyl-2-thiophene carboxaldehyde: To a solution of diethylamine
(28g, 0.383 mol) in anhydrous THF (400 mL) was added at -40 °C under nitrogen a
solution of n-BuLi (2.5 M, 153 mL, 0.383 mol) in hexane. After addition, the

20  solution was stirred at -40 °C under nitrogen for 30 minutes, cooled to -78 °C and
treated dropwise with a solution of 2-bromo-3-methylthiophene (45g, 0.254 mol) in
anhydrous THF (450 mL). The reaction solution was stirred at -78 °C for 30 minutes
and treated with anhydrous DMF (100 mL). The mixture was allowed to warm to
ambient temperature and was quenched with 1N aqueous hydrochloride solution (1L).

25  The solution was extracted with ethyl acetate (3x450 mL) and the extracts washed
with water, brine and dried (MgSO,). After removal of solvent in vacuo, the title
compound was obtained as a white solid (46g, 88.3%). A sample of the product was
crystallized from hexane: mp 63-65 °C; IR (KBr) 1654 cm™. 'H-NMR (CDCl,) § 9.75
(S, 1H), 7.45 (S, 1H), 2.26 (S, 3H); MS (EI) m/z 204/206 (M"). Anal. Calc. For

30 CH,BrOS: C, 35.14; H, 2.46. Found: C, 35.00; H, 2.44.
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Prepared according to the procedure for Example 5 using (2’-oxo0-[2, 3-
dihydro-3,3-dimethyl -1, 3°- [3H] indol] -5°-y1) boronic acid (357 mg, 1.7 mmol) and
5-bromo-4-methylthiophene-2-carbonitrile (295 mg, 1.5 mmol) to afford 5-(3,3-
Dimethyl-2-oxo0-2,3-dihydro-1H-indol-5-yl)-4-methy! thiophene-2-carbonitrile (227
10 mg, 0.8 mmol, 55 %) as a white solid: mp. 192.3-193 °C, 'H NMR (DMSO0-d;) 6 1.29
(s, 6H), 2.29 (s, 3H), 6.97 (d, /= 8.0 Hz, 1H), 7.34 (dd, /= 8.0, 1.8 Hz, 1H), 7.49 (d,
J= 1.7 Hz, 1H), 7.84 (s, 1H), 10.57 (s, 1H); MS (EI) m/z 282 (m)*; Anal.
C,H,N,O0S. '
The title compound was prepared from 5-(3,3-dimethyl-2-0x0-2,3-dihydro-
15  1H-indol-5-yl)-4-methyl thiophene-2-carbonitrile (0.77 g, 2.39 mmol) and
phosphorous pentasulfide (0.42 g, 0.96 mmol) in toluene (20 ml) at reflux. After 3 h,

the reaction was cooled and partitioned between water and EtOAc, the organic layer
was separated, dried (MgSO,) and evaporated. The residue was purified by column
chromatography (SiO,, EtOAc- hexane gradient elution) to afford the product (0.25 g,

20  0.73 mmol, 30%) as an orange solid: '"H NMR (DMSO-d,) & 12.82 (brs, 1H), 7.88 (s,
1H), 7.82 (d, 1H, 2 Hz), 7.49 (dd, 1H, J=8.1, 1.6 Hz), 7.18 (d, 1H, J= 8.1 Hz), 1.99
- 1.80 (m, 7H) and 1.40 - 1.36 (m, 3H); MS ((-)-APCI) m/z 321 [M-H].

Example 35
25 S-(1",2"-Dihydro-2"-thioxospiro[cyclohexane-1.3"-[3H]indol]-5"-yl)- 2-

thiophenecarbonitrile

S-Bromo-2-thiophenecarbonitrile: A mixture of 5-bromo-2-
thiophenecarboxaldehyde (96.0g, 500 mmol), hydroxylamine hydrochloride (111.9 g,
500 mmol), pyridine (500 mL), and ethanol (500 mL) was heated under nitrogen at

30  reflux for two hours. The reaction mixture was cooled to ambient temperature and
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5 vacuo and the residue was dissolved in ethyl acetate. The solution was washed with
5% aqueous sulfuric acid (2X30 mL), water (2X30 mL), brine (20 mL), and dried
(MgS0,). The solvent was removed in vacuo and the residue was dissolved in a
minimum amount of chloroform (1L) and allowed to crystallize. The crystals
obtained was collected on a filter and the filtrate was concentrated and purified by a

10 chromatography (silica gel, chloroform) to give the subtitled compound as an off-
white solid (31.5g combined, 58%). IR (film) cm™ 2200. 'H-NMR (CDClL,) 8 7.39-
7.38 (d, 1H,J=4.1Hz), 7.10 (d, 1H, J= 4.0 Hz); MS (EI) m/z 187 (M", 98%)
189(M*, 100%).

5-(2’-Ox0-2’,3-dihydrospiro[cyclohexane-1,3"-[3 H]indol]-5"yl-2-

15 thiophenecarbonitrile was prepared according to the procedure for Example 5 using 5-
bromo-2-thiophenecarbonitrile and (2’-0x0-2’,3 '-dihydrospiro[cyclohexane-1,3’-
[3H]indol]}-5"-yl) boronic acid: mp. 225-228°C; 'H NMR (DMSO-d;) & 1.63 (m, 8H),
1.90 (m, 2H) 6.91 (d, IH, J=8.13 Hz), 7.55 (dd, 1H, J = 8.13, 1.76Hz), 7.60 (d, 1H,
J=4.17Hz), 7.75 (d, 1H, J= 1.76 Hz), 7.93 (d, 1H, J = 4.17 Hz), 10.51 (s, 1H); MS

20 ((+)APCI) m/z 309 [M + H]".

The title compound was prepared from 5-(2’-0x0-2’,3":
dihydrospiro[cyclohexane-l,3’-[3H]indol]-5’yl-2-thiophenccarbonitrile (0.69 g) and
phosphorous pentasulfide (0.4 g) in toluene (20 ml) at reflux. After 3 h. the reaction
was cooled, poured into sat. aqueous sodium hydrogen carbonate solution, and

25  extracted with EtOAc. The organic layer was separated, dried (MgSO,) and
evaporated. The residue was'purified by column chromatography (SiO,, EtOAc-
hexane gradient elution) to afford the title compound (0.215 g) as an orange solid: 'H
NMR (DMSO-de) 6 12.82 (br s, 1H), 8.00 — 7.98 (m, 2H), 7.74 (d, 1H, J=4.1 Hz),
7.69 (dd, 1H, J=8.2 and 1.6 Hz), 7.14 (4, 1H, J = 8.1 Hz), 1.99 — 1.83 (m, 7H) and

30 1.40-1.37 (m, 3H); MS ((-)-APCI) m/z 323 [M-HT.
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10% & () - 5"-(3-Fluorophenyl)spirolcyclohexane-1,3"-|3Hlindole|-2"(l"H)—thione

3'~(3-Fluorophenyl)spiro[cyclohexane-1.3’-{3H]indol]-2°(1°H)-one: Prepared
5 according to the procedure for Example 5: mp 171-172 °C; 'H-NMR (CDCL,) 5 8.43
(s, 1H), 7.62 (d, 1H, J= 1.8 Hz), 7.42 (dt, IH, J = 6.2, 2.0 Hz), 7.39 - 7.37 (m, 1 H),
7.33(dt, 1H,J=5.1,13 Hz), 7.26 (dq, | H, J=5.9, 2.1 Hz), 7.05 - 6.99 (m, 2H),
2.03 - 1.64 (m, 10H); MS ((+)APCI) m/z 296 [M+H]".
The title compound was prepared from 5’-(3-fluorophenyl)spiro[cyclohexane-
10 1,3’-[3H]indol]-2’(1"H)-one (0.70 g) and phosphorous pentasulfide (0.4 g) in toluene

(20 ml) at reflux. After 3 h. the reaction was cooled, poured into sat. aqueous sodium

hydrogen carbonate solution, and extracted with EtOAc, the organic layer was
separated, dried (MgSO,) and evaporated. The residue was purified by column
chromatography (SiO,, EtbAc-hexane gradient elution) to afford the product (0.42 g)

15 as an off white solid: '"H NMR (DMSO-dy) 6 12.75 (br s, 1H), 7.95 (d1H,J=15
Hz), 7.64 (dd, 1H, J=8.13 and 1.5 Hz), 7.53 — 7.48 (m, 3H), 7.21 — 7.14 (m, 2H),
1.99 — 1.83 (m, 7H) and 1.40 - 1.37 (m, 3H); MS ((-)-APCI) m/z 310 [M-HJ.

Example 37

20 ] 5-(3-Hydroxyphenyl)spiro|cyclohexane-lé-l3H|indole|-2(lH}:thione

2'-(3-Hydroxyphenyl)spiro[cyclohexane-1,3'-[3H])indol}-2'( 1'H)-one: Prepared

according to the procedure for example 5: mp. 213 - 216 °C; '"H NMR (CDCL,) § 1. 60-

1.96 (m, 10H), 6.78 - 6.82 (m, 1H), 6.94 (4, 1H, J = 8 Hz), 7.01 - 7.04 (m, 2H),7.23 |

(t, 1H,J=17.7 Hz), 7.38 (4, 1H, J = 8 Hz), 7.61 (s, 1H), 8.91 (s, lH)and973 (s, IH,
25 br); MS ((+)-APCI) m/z 294 [M+HT".

The title compound was prepared from 5'-(3-
hydroxyphenyl)spiro[cyclohexane-1,3'-[3H]indol]-2'(1‘H)-on'e (100 mg) and
Lawesson’s reagent (1 10 mg) in toluene (10 ml) at reflux, according to General
Procedure A, to afford the title compound (0.0045 g) as an off white solid: '"H NMR

30 (CDCly) 89.59 (brs, 1H), 7.89 (s, 1H), 7.49 (dd, 1H, /= 8.1 and 1.5 Hz), 7.33 (4, IH,
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A solution of oxindole (40 g, 0.3 mol) in dry THF (400 ml) under N, was
cooled to -25 °C and treated drop wise with n-butyl lithium (2.5M in hexanes, 240 mi,

0.6 mol). To the resulting solution was added N,N,N’,N’-tetramethylethylenediamine
(90.4 ml, 0.6 mol). After 30 min. iodoethane (48 ml, 0.6 mol) was added and the
10 reaction mixture was allowed to warm to room temperature and stirred over night.
The reaction mixture was poured into aqueous NH,Cl solution, extracted with EtOAc
(2x) and the combined organic layers were washed with dil. HC|, water, brine, dried
(MgS0,) and concentrated. The residual oil was triturated with hexane to afford the
crude product (24.5 g, 51%). A sample (3 g) was recrystallized from EtOAc/hexane
15 to obtain 3-ethyl-indol-2-one (1.4 g), m.p. 100 - 101 °C; 'H-NMR (DMSO-d,) 8 0.76
(t, 3H,J=7.5Hz), 1.8 - 2.0 (m, 2H), 3.38 (t, 3H, J=5.7 Hz), 6.8 (dt, 1H, J=17.69,
0.45 Hz), 6.93 (dt, 1H, J = 7.45, 1.10 Hz), 7.15 (m, 1H), 7.22 (m, 1H), 10.3 (s, 1H);

MS (ESI) m/z 270 [M+H]).
A solution of 3-ethyl-indol-2-one (16 g, 0.1 mol} in dry THF (200 ml) under
20 N, was cooled to -25 °C and treated drop wise with n-butyllithium (2.5M in hexanes,
80 ml, 0.2 mol). To the resulting solution was added N,N,N’,N’-
tetramethylethylenediamine (30 ml, 0.2 mol). After 30 min. iodoethane (8 ml, 0.1
mol) was added and the reaction mixture was aliowed to warm to RT and stirred over
night. The reaction mixture was poured into an aqueous NH,CI solution, extracted
25  with EtOAc (2x) and the combined organic layers were washed with dil. HCI, water,
brine, dried (MgSO,) and concentrated. The residual oil was triturated with hexane to
afford 3,3-diethylindol-2-one (9 g, 45%), m.p. 156 — 159 °C; 'H NMR (DMSO0-d,) &
10.44 (s,1H), 7.70 - 7.69 (t,1H), 7.62 - 7.59 (m, 1H), 7.58 (d,1H J=1.7Hz), 7.53-7.50
(m, 1H), 7.45 - 7.41 (t,1H), 7.36 - 7.35 (m,1H), 7.34 - 7.33 (m,1H), 6.91 - 6.89 (d,1H
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Lo dihydro-3,3-diethyl-[2H]-indol-2-one, m. p. 164 — 165 °C; 'H-NMR (DMSO-d,) &
10 10.45 (s, 1H), 7.41-7.40(d, 1H, J=2.2Hz), 7.34 - 7.31 (m, 1H), 6.78 - 6.76 (d, IHJ =
8.2 Hz), 1.78-1.65 (m, 4H), 0.50 - 0.46 (m, 6H); MS (-ESI) m/z 266/268 (M-H).

A solution of 5-bromo-1,3-dihydro-3,3-diethyl-[2H]}-indol-2-one (2.7 g, 10

mmol), 3-chlorophenylboronic acid (1.6 g, 10 mmol), potassium carbonate (4 g, 30
mmol) and tetrakis(triphenylphosphine)palladium(0) (0.5 g, 0.4 mmol) in

15  dimethoxyethane (100 ml), ethanol (25 ml), and water (25 ml) was heated to reflux
for 6 hours. After cooling to room temperature, the mixture was diluted with water
and extracted with EtOAc (2x). The combined organic extracts were washed with
water, then brine, dried (MgSO,) and evaporated. The residue was purified by
column chromatography (Si0,, EtOAc:hexane 1:3) to afford 5-(3-chloro-phenyl)-3,3-

20 diethyl-1,3-dihydro-indol-2-one compound (0.8 g, 27%), m.p. 195 — 197 °C; '"H-NMR
(DMSO-d,) 6 7.70 (t, 1H, J=2 Hz), 7.62 - 7.60 (m, 1H), 7.58 (d, 1H, J= 1.7 Hz),
7.52,(dd, 1H,J=8.1,2 Hz), 7.43 (t, 1H, 7.9 Hz), 7.36 - 7.33 (m, 1H), 6.90 (d, 1H, J
= 8.1 Hz), 1.87 - 1.70 (m, 4H) and 0.52 (t, 6H, J= 7.4 Hz); MS (+APCI) m/z 300/302
(M-H).

25 The title compound was prepared from 5-(3-chloro-phenyl)-3,3-diethyl-1,3-
dihydro-indol-2-one compound (100 mg) and Lawesson’s reagent (100 mg) in toluene
(10 ml) at reflux, according to General Procedure A, to afford the product (0.023 g) as
a yellow solid: "H NMR (DMSO-dy) § 12.73 (br s, 1H), 7.77 (t, 1H, J = 1.8 Hz), 7.75
(d, 1H, J= 1.6 Hz), 7.68 — 7.62 (m, 2H), 7.48 (t, 1H, J=7.9 Hz), 7.40 (d, 1H, J= 8.3



tBERﬁﬂG o 10t t L1094H& ()_10%_|&' ()- 10:5 105 PCT/USOU/11630

igtSf)lo%&%ﬁ;s-Sé?S&@ 10%@E& () - ! S&@ 10%B @& () - Y1 { wUa{\ =9 .ng%"bc}g@"
10%, & ()-!d&g 10%Id&’ ()-!ts! mO% t& ()-1> 03 , 109%F>HE! () - ! %6 . '10% ()I
10%@ @& ()- ' OWBB{\=9 | &g 10%{& ()-!k &y L0UKKKK& ()-! &g L0%0& () -
0&g 10%h& ()-!0v &g 109OHOHE' ()-! &y 10%&e) - OOW CH[ 9{\ =9 | | 10%AA& () -

' h10%& ()- L10%H& ()- Gs10%%! ()-! D2&g 10%0& ()-!)] &g

10% D) D& ()-*+, - HZr P=9 11 109! @ 109%&’ ()-"10% 2& ()- 10HH 10HH |
10HH! | * 1094HH&, ()‘IZB 71094d,0%:1A& & ) HD), zmz{zm&nlzﬂ)gitea/a&w)(ms@)]aqg{oo&ﬂ(@ Sl @

' % 0% ( MB79 | IZI.O 10: 10:,S
18%&(9 @? (51(% (?13%%;6&3(]%%@(@9%%3@/%“@%% 10%~& ()- @S, S
10%' ()- @dEMB79 ! 10: 1@0% & ()-10% & ()-110% & ()-$10% & () - |

() - ' d{ WU3MB79 . .
: )1(2(())/0/2' 8 - l' 182; &&'( %lg - $ 3109&R&&" () -! qOZlS‘%% AZ10%~& () - @ s910% " & ()-}
’?I\/B79 luoro-3-(trifinoromethylphenvlispirofc clohexane-l 3-

I'X,, 10% & () - 3210‘V & ()-Y*10% & () - (310%0%;() 1010% (
9 =y

5-[4-Fluoro-3-(triﬂuoromethyl)phenyl]spiro[cyclohexane- 1,3- [3H]indol]-
2(1H)-one was prepared from (2'-oxo-2,3-dihydrospiro[cyc]ohcxane-I,3’-[3H]indol]-
5’-yl)boronic acid (2.5 g, 10 mmol) and 5-bromo-2-ﬂuoro-triﬂuoromethylbcnzenc @

10 g, 8 mmol) as described for Example 5, to afford the title compound (0.87 g, 30%) as
a solid: mp. 222 °C; 'H NMR (DMSO-d,) § 1.5 - 1.8 (m, 8 H), 1.8 - 2.0 (m, 2 H), 6.92
(d, 1 H,J=8.13 Hz), 7.51 (dd, 1 H, /= 8.13, 1.76 Hz), 7.55 (dd, 1 H, J = 10.54, 9.01
Hz) 7.72(d, | H,J = 1.76 Hz), 7.90 (dd, 1 H, J = 7.03, 2.20 Hz), 7.98 (m, 1 H) and
10.39 (s, 1 H); MS (EI) m/z 363 (M").

15 The title compound was prepared from 5-[4-F luoro-3—(triﬂuoromethyl)pheny]]
spiro[cyclohexane-1,3- [3H]indol]-2(1H)-one (90 mg) and Lawesson’s reagent (90
mg) in toluene (10 ml) at reflux, according to General Procedure A, to afford the
product (0.016 g) as a yellow solid: 'H NMR (DMSO-d) & 12.75 (br s, 1H), 8.06 ~
8.00 (m, IH), 7.96 ~ 7.92 (m, 2H), 7.66 - 7.56 (m, 2H), 7.16 (d, 1H, J = 8.1 Hz), 1.99

20 -1.83 (m, 7H) and 1.41 - 1.38 (m, 3H): MS ((-)-APCI) m/z 378 [M-HJ.

Example 40
4-(1,2-Dihydro-2-thioxospiro[c clohexane-1,3-{3H]indol}-5-vI)-2-

fluorobenzonitrile

25 The title compound was prepared from 4-(1,2-dihydro-2-
oxospiro[cyclohexane-l,3-[3H]indol]-5-y1)-2-ﬂuorobenzonitrile (90 mg) and
Lawesson’s reagent (90 mg) in toluene (10 ml) at reflux, according to General
Procedure A, to afford the title compound (0.050 g) as an orange solid: '"H NMR
(DMSO-d,) 5 12.80 (br s, 1H), 8.04 (d, 1H, J= 1.3 Hz), 7.98 (t, 1H, J= 7.5 Hz), 7.92
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108Z10% & () - f :'LO% &ThS tiyel @UMp8irid) was\ppARAGH mbhned GG (O Exafabl¥8 &ofn) 5-
nmaab } . -9 109 ?On(&%dxo};ugl rionherpearbopitile @ 2he dgprasl) fL.2-dinydro -2-
oxospiro[cyclohexane-1,3-[3H] indol)-5-boronic acid (1.24 g, 5.05 mmol),

10 tetrakis(triphenylphosphine) palladium (0.25 g), potassium carbonate (2.75 g, 21
mmol), water (10 mL),and dimethoxyethane (50 mL) heated at reflux for 5 hours to
afford 5-( 1,2-dihydro-2-oxospiro[cyclohexane-1,3-[3H] indol]-5-yl) 4-n-butyl-2-
thiophenecarbonitrile (1 g, 54%), m.p.130-132° C. '"H NMR ( DMSO-d, ) § 10.56 (s,
1H), 7.92 (s, 1H) , 7.52-7.51 (d, 1H,J= 1.2 Hz ), 7.32-7.29 (dd, 1H, J = 1.5 Hz), 6.98

15 -6.96(d, 1H, J=28.0 Hz), 2.64 - 2.59 (t, 2H), 1.99 - 1.86 (m, 2H), 1.70 - 1,50 (m, 11
H), 1.32 - 1.22 (m, 2H), 0.86 - 0.82 (t, 3H ); MS (APCI (+)) m/z 365 [M+H]"; IR
(KBr) 1620,1700;2200 cm™; Anal. C,,H,,N,0S°1/4 H,0. cale. C, 71.61; H, 6.69; N
7.59. observed C, 71.13; H, 6.61; N, 6.91.

The title compound was prepared from 5-( 1,2-dihydro-2-

20 oxospiro[cyclohexane-1,3-[3H] indol]-5-yl) 4-n-butyl-2-thiophenecarbonitrile (90
mg) and Lawesson’s reagent (90 mg) in toluene (10 ml) at reflux, according to
General Procedure A, to afford the product (0.050 g) as an orange solid: '"H NMR
(DMSO-dq) 8 12.83 (brs, 1H), 7.95 (s, 1H), 7.77 (s, 1H), 7.44 (d, 1H, J = 8.1 Hz),
7.18 (d, 1H,J=8.1 Hz},2.63 (t, 1H, J.79= 8.0 Hz), 1.99 — 1.77 (m, 7H), 1.60 - 1.50

25 (m,2H), 1.39-1.35 (m, 3 H), 1.29 ~ 1.22 (m, 2H) and 0.81 (t, 3H, 7.3 Hz): MS ((-)-
APCI) m/z 379 [M-HJ.

30 The title compound was prepared from 5-(3-Fluoro-S-methoxyphenyl)spiro
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(0.043 g) as an off-white solid: 'H NMR (DMSO-d6) & 12.74 (br s, 1H), 7.90 (s, 1H),
7.63 (dd, 1H, J=8.1 and 1.2 Hz), 7.13 (d, 1H, J= 8.1 Hz), 7.08 (d, 1H, J= 10 Hz),

5 7.01(s, 1H), 6.83 (dt, 1H,J =11 and 2.0 Hz), 1.99 — 1.83 (m, 7H) and 1.40 — 1.37 (m,
3H): MS ((-)-APCI) m/z 340 [M-H]J"

Example 43
5-(3-Chlorophenyl)-N-hydroxyspiro[cyclohexane-1,3’-[3H]indol]-2-amine

10 To a solution of 5'-(3-Chlorophenyl)spiro[cyclohexane-1,3'-[3H]indole]-
2'(1'H)-thione (0.74 g, 2.25 mmol) in dry THF (15 ml) was added sodium hydride
(60% in oil, 0.1 g, 2.5 mmol) at room temperature. After 15 min., methyl iodide (0.18
ml, 2.88 mmol) was added. After 1h, the reaction mixture was partitioned between
water and EtOAc, the organic layer was washed with brine, dried (MgSO4) and

15 evaporated to give 5-(3-chlorophenyl)-2-(methylthio)spiro[cyclohexane-1,3’-
[3H]indole] (0.80 g, 100%) which was used without further purification:

To a solution of the last cited compound (1.96 g, 5.73 mmol) in DMSO (20

ml) was added hydroxylamine (60% in water, 5 ml) and the mixture was heated to
120°C. After 1h., the reaction was cooled, partitioned between diethyl ether and

20  saturated aqueous ammonium chloride solution. The organic layer was washed with
water and brine and then dried (MgSO4) and evaporated. The crude product was then
crystallized from MeOH to afford the title compound (1.67 g, 5.08 mmol, 89%) as a
white solid: 'H NMR (CDCI3) § 7.52 (t, 1H, J= 1.7 Hz), 7.43 — 7.28 (m, 7H), 6.83
(d, 1H, J= 8 Hz) and 1.98 - 1.51 (m, 10H); MS (ESI (+)) m/z 327/329 [M+H]".

25

Example 44
N-(Acetyloxy)-5°’-(3-chlorophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2”amine

To a solution of 5-(3-Chlorophenyl)-N-hydroxyspiro[cyclohexane-1,3’-
[3H]indol]-2-amine (0.23 g, 0.71 mmol) in methylene chloride-methanol (9:1, 10 ml)
30  was added acetic anhydride (0.08 ml, 0.8 mmol) and 4-dimethylaminopyridine
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AL e 2 TR N —
afford the title compound (0.12 g, 0.32 mmol, 45%): '"H NMR (CDCI3) & 7.52 — 7.51
5 (m,2H),7.43-727 (m, 5SH), 6.88 (d, 1H, ] = 8 Hz), 2.27 (s, 3H), 2.04 — 1.92 (m,
4H), 1.84 — 1.74 (m, 4H) and 1.72 — 1.57 (m, 2H); MS (ESI (+)) m/z 369/371
[M+H]";C,,H,,C1IN,0,. 0.5 H,Orequires C 66.98: H 5.64: N 7.34. Found C 66.74: H
5.86: N 7.41.

10 Example 45

Prepared according to the method for Example 42 from 5°-(3-fluorophenyl)
spiro[cyclohexane-1,3’-[3H]indole}-2’(1 H)-thione (0.59 g, 1.90 mmol) to afford the
title compound (0.053 g, 0.17 mmol, 10%): '"H NMR (DMSO0-d6) & 9.59 (s, 1H), 9.40
15 (s, 1H), 7.57 (d, 1H, J = 1.5 Hz), 7.46 — 7.39 (m, 4H), 7.11 — 7.05 (m, 1H), 6.80 (d,
1H, J =8.1 Hz), 2.04 -1.97 (m, 2H), 1.82 — 1.74 (m, 2H) and 1.66 — 1.42 (m, 6H): MS
(ESI (-)) m/z 309 [M-HY, C,,H,,FN,O requires C: 73.53, H: 6.17, N: 9.03. Found C:
73.33, H: 6.07, N: 8.83.

20 Example 46
5°-(2-Fluorophenyl)spiro[cyclohexane-1.3’-[3H]indol]-2’(1’H)-one oxime

5'-bromospiro {cyclohexane-1,3'-[3H]indol}-2' (1'H)-one 2'(O- benzyloxime).
5’-Bromo-2’-(methylthio)spiro[cyclohexane-1,3’-[3H]indole] (9.0 g, 28.98 mmol)
and O-benzylhydroxylamine hydrochloride (13.8 g, 86.9 mmol) were combined in
25  methanol (150 mL) and heated to 45°C for 6 hours. Methanol was evaporated in
vacuo. Ethyl acetate was added to the residue and this mixture was washed with
ammonium chloride solution. Ethyl acetate was dried over magnesium sulfate, ethyl
acetate collected evaporated in vacuo and the residue was flash chromatographed on

alumina 90 (9:1 Hexane/EtOAc) to the desired product (6.5 g, 60%).
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product (0.70 g, 1.7 mmol, 67 %) as a viscous oil. 'H NMR (500 MHz, DMSO-d,) 6
10 1.42-1.77 (8H,m) 1.95 - 1.99 (2H, q) 5.00 (2H, s) 6.84 (1H, d, J= 8.1 Hz) 7.21 -

7.63 (1H, m) 9.58 (1H, s); MS (ESI(- ve)) m/z 399 (M-H)..

The product was synthesized using 5'-(4-Fluorophenyl)-spiro[cyclohexane-
1,3'-[3H]indol}-2' (1'H)-one 2'(O-benzyloxime) (0.70 g, 1.74 mmol), according to
Example 45 procedure B. The product was purified by flash silica gel

15 chromatography; (hexane: ethyl acetate, gradient elution) to give the title compound
(0.44 g, 1.4 mmol, 81 %), Mp. 205 - 208°C; '"H NMR (500 MHz, DMSO-d,)  1.43 -
1.77 (8H, m) 2.00 - 2.05 (2H, q) 6.80 (1H, d, /= 8.2 Hz) 7.21 - 7.24 (2H, m) 7.33 -
7.35 (1H, dd, J= 1.9 Hz) 7.49 (1H, s) 7.60 - 7.63 (2H, m) 9.35 (1H, s) 9.56 (1H, s);
MS (ESI(+ ve)) m/z 311 (M+H)".

20

Example 48
5°~(3.4-difluorophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1’H)-one oxime

5'-(3,4-Difluorophenyl)-spiro[cyclohexane-1,3'-[3H]indol]-2' (1'H)-one 2'(O-
benzyloxime). Prepared from 5'-bromospiro {cyclohexane-1,3'-[3H}indol}-2' (1'H)-
25  one 2'(O- benzyloxime) (1.0 g, 2.6 mmol) and 3,4 —diflurophenyl boronic acid (1.6 g,
5.2 mmol of a 50 % solution of acid in THF/water) according to Example 45
procedure A. The product was purified by flash silica gel chromatography (eluant: 10:
0.5 hexane: ethyl acetate) to give the desired product (0.75 g, 1.7 mmol, 69 %) as a
viscous oil. 'H NMR (500 MHz, DMSO-d,) & 1.41 — 1.78 (8H, m) 1.95 — 1.99 (2H,
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one 2'(O- benzylox1me) (1.0 g, 2.6 mmol) and 3-Nitrophenyl boronic acid (0.86 g, 5.2

30  mmol) according to Example 45 procedure A. Purification by flash silica gel



& ()-mnnn+nOnLnnvU410 8@O%!'& ()-y L!'-109%Q Q& ()- &IO0W & () -
10% & ()-10s!s10s!s10s!'s Y3+- 10%s!s& ()-noOp~p"qgrs|[:vU4l0 S 10%"1& ()-

S 10%":& ()- S 109N'N& ()- ,:109%& ()- G@O0% & ()-y 2, JA 20
@0% & ()-ysttuuWwwy [ : - 410E " Y( @ 10%E& () - f Y(@lO%)'D&(S] &
1098W S& ()-f ' 10% & ()- |"T 1098'S& ()- |"T 109%& () - vwwwwvwx{be410E

@Oo%& ()- 10% & ()-g 9'1 10%D ,& ()- 910% & ()

109 & () - 10ELOE{ xnyzA(K| y| | | [: A10E 9409 & ()-S LSMOB& ()-  109% & () --
10((%; DI o& ()-- 10% & ()-- @O0% & ()-|hlgsab}vUslo 0, #10%"& ()- , #10%@
& 10x! 10x 0 w10
"t 100 A kgrgfflatog?aéﬁ}g (@‘1u§h(t@( %84) { Kex%ge/@thﬁ‘a&)taté) affc?rglét?t@&(%’reg)c(oﬁﬁbﬁnd’

L #1098 J& () €0-GI4, 219411131@51 55%)143%\&&0(19 oil. 'HM(quHngm@ dg; 6)1 422 sf
109&' ()-- sf 109" § sf 109" & _gm

S 2005k () bEREUR £P2 - 20T Ak 0 L2haD WRBALED 9N 628 TPy m) ww

iy @ovkae (§76 PR A SRS 9 HSEIED) pt BRERE Y oonca () -

1#T 10% %' () - ! 10%K&& ()- , 109K&&' ()Provedurtd10 10% & ()- #10% & () -
9110% & ()- 10% & ()- LOWYAOWIAOW% . g 109WMO&’ ()-yeG Z9vUA10 g 10% & ()- Gg
10%t ! n& ()- 1~z Tbedus 91tedzcommwr&i 054 %%ﬁmml)&v s)dissolvgd 10 9y methyleney, U410

10962 () Pnﬁfw%nﬁi copldR- (5 igerodindin Borohirobin i3
1090" 9& () mmohoi’/@ 1\@&1 ﬁ])ethel)le%@()éﬂioﬂ&eﬁ)lawl@@dl biEopLiLe over\S Rinkedd Kfted 30/

Y+10%t&()z‘ 110%™ & ()- | 1099 "9& (
1 10%t & () - ertr?mmﬂ:e rda(O%Q&&aQ JuerBhabweL sqtyrategl! s@dﬁmcﬁrponate (5 mL). The

109X&&' 109. "9109. "9109. 1099. vU410 10YX&&' (
Looes (10 - rmstian wixigpiislesed jowai @f@%%@p%at oG AR TS HRT

1090 ()- i USRS AG e o SRR oo BEp Pl i%%"@*"%{@ﬁ%%élw (2

%@oi/gg; ((& ) - o Rofa}ybl[s g\/dﬁéﬂlﬂed (IﬂlgS(D@%ilt&ed,)am? 1157d009én8rdmoved @9 &ub) ThePrbadbt&' () - g
% 109M & o L-f 10%66& G ,YI0% & ()- +10% &
g 10% & () - zW gmwﬁ@ (%IQS%H e 56@6&(%&1)1 ?Deww&et acetﬁm% -

1058 &”&#”‘%&#&é@ (éﬁ&%@a&? <6?§Jg°§ﬁqﬂe@“§dl)&l%& g ?8 i

Pfy10% " ﬁé()g:SUGMQIZLﬁM@@-d & (12 - &I330Q88. K1 0P~ 2103P@P19&)6)34163831(®szdp°/& ()-
z 10%"& ()-C[:vl41l0 @1 %vnv&g F,10% & ()-@3 1099
@09%®" 9& () - 7:50095DEH, M)7.409%B7H H)mNg:08 - § :(@H mg§. 310%3@ ((1§LL§)948

f #1090" 9& ( o 9 & ()- @

109" M () - yi%é@ @éié@/g NESLQZ%(f?J’Vé%U&‘(ﬁgﬁWﬁ%{Qlog '9109"9109" 9
X01090" 9& ()- $y 10%! 0& ()-g $y 10909& ()- g%ﬂ X|[:vU410 " " 109%6& () -
Yy10%!y& ()- S'10%!Db& ()-Y SI1097& ()-Y - 10%! y& ()-

S109! y& ()-)[|[: VU410 sllo%/ly& ()- M& () 57109 & ()-f s
"10%1!y&'(§) 09 & W& ()-
L1110% &9)- 109 :

L 93"10% & ()-in|[:vUAL0 = 10% & ()- S10% & ()- - S109a"T& ()- |110% & ()-
MLO% & ()-z L1096 & ()-nd|[:vU410 d'S 10%", & ()-u B $f 10% & ()- X
#10% & () - 10% & (3)[Spird@yel8héxane-1,31-09M Rndol @ H)-one-2'-(O-

benzyloxime)]benzonitrile [3H]indol]-5-yl]benzonitrile. Prepared from 5'-
bromospiro {cyclohexane-1,3'-[3H]indol}-2' (1'H)-one 2'(O- benzyloxime) (1.0 g, 2.6

25 mmol) and 3-cyanophenyl boronic acid (0.76 g, 5.2 mmol) according to Example 45
procedure A. The product was purified by flash silica gel chromatography (eluant: 10:
0.5 hexane: ethyl acetate) to give the desired product (0.75 g, 1.8 mmol, 71 %) as a
viscous oil. 'H NMR (500 MHz, DMSO-d,) 4 1.41 — 1.81 (8H, m) 1.96 - 2.03 (2H, q)
5.01 (2H, s) 6.86 (1H, d) 7.28 - 7.33 (9H, m) 7.95 - 7.97 (1H, d) 8.12 (1H, s) 9.65

30 (1H, s); MS (ESI(- ve)) m/z 406 (M-H).
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Reaction of the last cited compound (0.14 g, 0.33 mmol) and boron tribromide
(1.0 ml, 1.0 mmol) according to Example 50 procedure C affofded the title compound
(0.019 g, 0.05 mmol, 17%): '"H NMR (300 MHz, DMSO-ds) 8 9.65 (s, 1H), 9.49 (s,
1H), 8.04 (m, 1H), 7.89 (dt, 1H, J=10.5 and 2 Hz), 7.72 - 7.68 (m, 2H), 7.54 (d, 1H,
25 J=8.1 Hz), 6.80 (d, 1H, J=8.1 Hz), 2.05 — 1.99 (m, 2H), 1.84 — 1.76 (m, 2H) and
1.65 - 1.44 (m, 6H): MS (ESI(+ ve)) m/z 336 (M+H)",




Ys* 10%"& ()- DYs* 10% & ()- s'10%"& ()- 9&10%"§¢'I% .
10% " & (HQWEF10  #SS 10% & ()-F s! 10%¢F & () 109K & ?T’U¥i%b}a§"& () -
10%<" & ()- 1010P \ g, E {Z9A410 ,y# 10%& ()-& °,y# 10%K"& () & %é’JAN 0
10%&MEME! () - SS 10% & ()-F SS 10%K'& ()-F _SS 10% K" & ( :
|11vU310! d 10%lede& ()-& Y #10% Y& () - 9( % #109%6" & () - 9 #194

& ()-910K"L10K" 10K" , y# 109K"& ()-!1#8% ") %1 [:-3107" ~ 109" & ()- &Y
109" & ()-& 1 109%47"1& ()-& M 109" M8 ()-& o 10%"" 0&! 0-&
10%: ()-&) )a)n))*, bA310"" L"10% & ()- ‘L"10%& ()- fni10%& ()-
xtnt 109" h& ()- &S$f10% & ()- 107" 107", - - +/ ~/ 00| [ A310A" L+ 10%|& () -
5L+"10% & ()- L""10% & () - L""lO%&' (Emnttﬁ%&' () CLU10% & () -
002122232?22D2" 22V WdkGirYicl dﬁ g y .
10% " & () - 10" 10710 3 tE

0% & () - ()5 10% & ()- ~ 100/‘"‘&' (gﬁ_omlmagmw_-{g) 'z, 100 () -
77778y929(91 §9] ObUs pfon 2 L0y Dnipdi repared"fg%%.fg.()
+10% " & 8 ;

109%88& ()- 10% br@&O(‘*;memxmmwc@carmwe%soas@ 15)2 mmmoxa ik ftripheayl

s - - 10%3"&' ()-
oL P Mspinem SO A e m 1 Sl bty g B T2 e anc
j SF" 0%3" &' ()- Yethﬂwomycai ql)mmumgiw)sm@bmsom}n%;%a& é/ésg'l'eatcg/ to
Sio | Sl A er it o
p&5nt 1098" &19¢) -u agly sificagge] Fhroryatagraply” t 296 Me@¥B nfeti{ylene hloride) to
98" & | J, ( .
10066 & ()| 50 100y | B0 ea oyt g ok mehd ¥k gl otk 16086 o (-
10986 & () - f 10MIAzEDMSO-dg meml&sl)zzmﬂ,&mmw 5).

' ' & & () - 10986 & () -
Ls' 109846 & () - MW/ l\g Q1 %J%w di W6.& ()- 9@
940986 & () - 9$1096% N:ﬁ]?‘ s ‘”@%’%ﬁ &XE : ' 8 %&‘i‘bs |
#10%! y& () - 1004trirdenyipiiasphis:) paBaisin() (R02 §,0%6n&nél) and triphenylarsine (0.03 g,
15 0.13 mmol) in DME (8.0 mL) were stirred under nitrogen for 20 minutes. 5'-
Bromospiro {cyclohexane-1,3'-[3H}indol}-2' ( I'H)-one 2'(O- benzyloxime) (0.18 g,

0.64 mmol) was added in a solution of DME (2.0 mL). The solution was heated to

reflux overnight. The reaction solution was concentrated in vacuo and purified by

flash silica gel chromatography (eluant 12:1 hexane : ethy] acetate) to ~giw:: the crude
20  product(0.10 g, 0.25 mmol, 50%) which was used without further purification
Boron tribromide (2.6 mL, 2.6 mmol of a 1.0 M solution in methylene
chloride) was added to a solution of the last product (0.37 g, 0.86 mmol) in dry
methylene chloride (1.7 mL) at ~78°C. The solution was stirred for 30 minutes and
quenched with saturated sodium bicarbonate (10 mL). The mixture was allowed to -
25  warm to room temperature and the layers were separated. The organic layer was dried
(Na,80,), filtered and concentrated jn vacuo to give crude product which was purified
by flash silica gel chromatography (eluant; 6:1 hexane: ethyl acetate) to give the title
compound (0.02 g, 24 %): Mp. 173-176 °C; '"H NMR (500 MHz, DMSO-d,) 6 1.44 -
1.73 (8H, m), 1.96 - 2.00 (2H, m), 2.28 (3H, s), 6.82 — 6.84 (1H, m), 7.24 - 7.26 (1H,
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& ()- the mixture was heated under reﬂux for 16 h. After cooling to room temperature the

mixture was evaporated, and the residue purified by column chromatography (SiO2,
EtOAc:hexane, gradient elution) to afford the desired product (0.61 g, 1.47 mmol,
56%).

20 Reaction of the last cited compound (0.61 g, 1.47 mmol) and boron
tribromide (1M in dichloromethane, 4.5 mL, 4.5 mmol) according to Example 50
procedure C afforded the title compound (0.084 g, 0.26 mmol, 18 %): '"H NMR (300
MHz, DMSO-d,) § 9.61 (s, 1H), 9.42 (s, 1H), 8.41 (s, 1H), 8.18 (s, 1H), 7.65 (s, 1H),
7.48 (dd, 1H, J = 8.1 and 0.9 Hz), 6.76 (d, 1H, J = 8.1 Hz), 2.03 - 1.96 (m, 2H) and

25 1.78 - 1.42 (m, 6H): MS (ESI(+ ve)) m/z 324 (M+H)".
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2-{5'[spiro[cyclohexane-1,3'-[3H]indo}]-(1 'H)-one-2'(0O-benzyloxime)}}-1H-
5 pyrrole-1-carboxylic acid, rert-butyl ester. A solution of 5'-bromospiro{cyclohexane-
1,3'-[3H]indol}-2' (1'H)-one 2'(O- benzyloxime) (7.4 g, 19.17 mmol) and tetrakis
(triphenylphosphine)palladium (0) (2.5 g, 2.00 mmol) in DME (100 ml) was stirred
under nitrogen for 15 minutes. To the solution was added 1-terz-
butoxycarbonylpyrrole boronic acid (5.5 g, 26 mmol) and 1M sodium carbonate (50
10 ml). The mixture was heated to 80° C for 6 hours and allowed to cool. The reaction
mixture was poured into water and extracted with ethyl acetate (3 x 100 ml). The
organic layers were combined and dried over magnesium sulfate. The solution was
filtered, concentrated in vacuo, and the residue was purified by flash chromatography
on silica gel (4.5:1 Hexane/ ethylacetate) to give the product (7.7 g, 88 %) as a
15 white solid. 'H NMR (DMSO0-d6, 300 MHz) & 1.28 (s, 9H), 1.55 - 1.66 (m, 8H),
1.83 - 1.98 (m, 2H), 4.99 (s, 2H), 6.12 - 6.14 (m, 1H), 6.22 (t, 1H, J=3.26 Hz), 6.76
(d, 1H,J=7.9 Hz), 7.02 (dd, 1H, J = 7.98, 1.4 Hz), 7.19 (s, 1H) 7.27 -7.31 (m, 2H) ,
7.35(t, 1H, J= 6.8 Hz), 7.43 (d, 1H, J=8 Hz ), 9.55 (s, 1H).
5'-(1-tert-Butoxycarbonyl-lH-pyrrol-2-yl)spiro[cyclohexanc-1 ,3'-[3H]indol}-
20 2'<(1'H)one-2'-(O-benzyloxime)-1'-carboxylic acid, tert-butyl ester. To a solution of
2-{5'[spiro[cyclohexane-1,3'-{3H]indol]}-(1 'H)-one-2'(0O-benzyloxime)]}-1 H-pyrrole-
1-carboxylic acid, tert-butyl ester (7.7 g, 16.38 mmol) in THF (anhydrous, 100 mL)
was added sodium hydride (0.665 g, 17 mmol) after hydrogen evolution ceased di-
tert-butyldicarbonate (10.9 g, 50 mmol) and DMAP( 0.20 g) was added and the
25  reaction stirred at 65 °C for 18 hours. The reaction mixture was poured into water
and extracted with ethyl acetate. The organic layers Werc combined, and dried over
magnesium sulfate. The solution was filtered , concentrated in vacuo, to give the
product ( 9.0 g, 15.76 mmol) which was taken directly to the next step.
To a solution of 5'-(l-fert-Butoxycarbony]-lH-pyrrol-2-yl)spiro[cyclohcxane-
30 1,3'-{3H]Jindol]-2"-(1 'H)one-2'-(0-benzyloxime)-1 -carboxylic acid, tert-butyl ester
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poured into water (200 mL) and extracted with ethyl acetate (2 X 100 mL). The
5 organic layers combined and dried over magnesium sulfate, filtered and concentrated
in vacuo. Purification by flash column chromatography on silica gel (10% ethyl
acetate/ Hexane) gave 5'-(5-cyano-1-tert-butoxycarbonyl-1H-pyrrol-2-
yl)spiro[cyclohexane-1,3'-[3H]indol]-2'(1'H)one-2'(O-benzyloxime)- 1'-carboxylic
acid, tert-butyl ester (7.6 g, 82%) as a white powder. 'H NMR (DMSO-dy, 300MHz)
10 6 1.30 (s, 9H), 1.38 (s, 9H), 1.58-1.83 (m, 8H), 1.72-1.73 (m, 2H), 5.0 (s, 2H), 6.44-
6.45 (d, 1H, J=3.76), 7.25-1.46 (m, 10H). |
5'-(5-Cyano-1H-pyrrol-2-yl)spiro[cylohexane-1,3'-[3H]indol]-2'(1'H)one-2'-
(O-benzyloxime)-1'-carboxylic acid, tert-butyl ester. To a solution of 5'-(5-cyano-1-
tert-butoxycarbonyl-1H-pyrrol-2-yl)spiro[cyclohexane-1,3'-[3H]indol]-2'(1 'H)one-
15 2'(O-benzyloxime)-1'-carboxylic acid, tert-butyl ester (7.6 g, 3.25 g, 48 mmol) in
THF (anhydrous, 30 mL) was added a solution of sodium ethoxide in ethanol (120
mL). The reaction mixture was heated to 80° C and stirred overnight. The mixture
was cooled to room temperature and concentrated in vacuo. The residue was
dissolved in ethyl acetate and washed with water, brine, and dried over magnesium
20  sulfate. The solvent was evaporated in vacuo to afford the product (6.1 g, 95%). 'H
NMR (DMSO, 500 MHz ) § 1.38 (s, 9H), 1.63-1.74 (m, 8H), 1.88-1.97 (m, 2H), 5.08
(s, 2H) 6.69-6.7 (d, 1H, J= .8Hz), 6.98-6.99 (d, 1H, J = .7 Hz), 7.29-7.37 (m, 1H),
7.35 (m, 2H), 7.42 (m, 3H), 7.63 (dd, 1H,J= 1.8, .3 Hz), 7.76 (d, 1H, J= .4 Hz).
5'-(5-Cyano-1-methyl-1H-pyrrol-2-yl)spiro[cyclohexane-1,3'-[3H]indol]-2'-
25 (O-benzyloxime)-1'-carboxylic acid, tert-butyl ester, To 5'-(5-cyano-1H-pyrrol-2-
yDspiro[cylohexane-1,3'-[3H]indol]-2'(1'H)one-2'-(O-benzyloxime)-1'-carboxylic
acid, tert-butyl ester (6.1 g, 12.29 mmol) in DMF (75 mL) was added potassium
carbonate (6.5 g, 47 mmol) and Mel (1 mL, 15.4 mmol) and the reaction mixture was
stirred at room temperature for 2.5 hours. The reaction mixture was poured into

30  water and extracted with ethyl acetate. The organic layer was washed with brine and
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the solvent was concentrated in vacuo. To give the desired product (6.1 g, 12.29
mmol) which was carried on to the next step without further purification. '"H NMR (
DMSO, 300 MHz) & 1.38 (s, 9H), 1.62-1.98 (m,10H), 3.71 (s, 3H), 5.08 (s, 2H), 6.34
(d, 1H,J=4.1),7.03 (d, 1H, J=3.99), 7.30-7.53 (m, 8H).

5-{5'-Spiro[cyclohexane-1,3"-[3H]indol]-(1'H)-one-2'-(O-benzyloxime) }-1H-
pyrrole-1-methyl-2-carbonitrile. 5'-(5-Cyano-1-methyl-1H-pyrrol-2-
yl)spiro[cyclohexane-1,3'-[3H]indol]-2'-(O-benzyloxime)-1'-carboxylic acid, tert-
buty] ester (6.1 g,12.29 mmol) was dissolved in dioxane (5 mL) and 4 M HCl in
dioxane (10 mL) was added and the reaction heated to 45 °C for 3.5 hours. The
mixture was carefully neutralized with sodium bicarbonate (sat.). The reaction
mixture was poured into water and extracted with ethyl acetate. The organic layer
was washed with brine and dried over magnesium sulfate. The solvent was
evaporated in vacuo. Purification by column chromatography on silica gel (5% ethyl
acetate/hexane) gave the product (4.36 g, 94%). 'H NMR (DMSO-d6, 300MHz) &
1.57-1.7 (m, 8H), 1.9-2.05 (m, 2H), 3.68 (s, 3H), 5.00 (s, 2H), 6.25 (d, 1H, J = 3.92),
6.85 (d,1H, J = 8.03), 7.00 (d, 1H, J = 4.08), 7.2-7.44 (m, 7H), 9.7 (s, 1H)

To 5-{5'-spiro[cyclohexane-1,3'-[3H]indol]-(1'H)-one-2'"-(O-benzyloxime)} -
1H-pyrrole-1-methyl-2-carbonitrile (4.36g, 10.6 mmol) in methylene chloride (50
mL) was added 1M boron tribromide (35 mL, in methylene chloride) at —78° C. The
reaction mixture was allowed to warm to room temperature. After 4 hours, the
reaction mixture was quenched with saturated sodium bicarbonate (100 mL). The
organic layer was collected and the aqueous layer was extracted with ethyl acetate
(2X 100 mL), organic layers combined, washed with brine, dried over magnesium
sulfate, and the solvent evaporated in vacuo. The residue was purified by flashed
chromatography on silica gel (7:3 hexane/ethylacetate) to give the title compound
(1.35g, 40%) as a white solid. 'H NMR (DMSO0-d6, 300 MHz) 6 1.58 - 1.71 (m, 8H),
1.99 - 2.00 (m, 2H), 3.69 (s, 3H) 6.24 (d, 1H, J=4.07 Hz), 6.8 (d, 1H, J= 8.05 Hz),
6.99 (d, 1H, J=4.01 Hz), 7.20 (dd, 1H, J=8.04, 1.57 Hz), 7.36 (d, 1H, J=1.12 Hz),
9.48 (s, 1H), 9.62 (s, 1H).
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Example 57

rrole-2-

carbonitrile

5-(spiro[cyclohexane-1,3’-[3]indole]-2’(1H)-(O-benzyloxime))-1H-pyrrole-2-
carbonitrile. Prepared from 5'-(5-Cyano-1H-pyrrol-2-yl)spiro[cyclohexane-1,3'-
[3H]indol]-2'(1'H)one-2'-(O-benzyloxime)-1'-carboxylic acid, tert-butyl ester (0.395
g, 0.796 mmol) dissolved in 2mL of THF and 4M HCI Dioxane/water (10 mL)

10  following the procedure used to prepare 5-{5'-spiro[cyclohexane-1,3'-[3H]indol]-
(1'H)-one-2'-(O-benzyloxime)} -1 H-pyrrole-1-methyl-2-carbonitrile the desired
product was obtained (0.220 g, 0.745 mmol, 95%). ' H NMR (DMSO-d6, 500 MHz)
8 1.44 - 1.50 (m, 1H), 1.61 - 1.70 (m, 7H), 1.94 - 1.99 (m, 2H), 5.0 (s, 2H), 6.55 (d,
1H, /=4 Hz), 6.79 (d, 1H, J = 8.0 Hz), 6.95 (d, 1H, J=4 Hz), 7.27 - 7.31 (m, 1H),

15 7.34-7.37 (m, 2H), 7.42 - 7.43 (m, 2H), 7.47 (dd, 1H, J = 8.0, 1.4 Hz), 7.65 (d, 1H,
J=1.5Hz), 9.65 (s, 1H), 12.4 (s, 1H).

The title compound was prepared from 5-(spiro[cyclohexane-1,3’-[3]indole]-
2’(1H)-(O-benyloxime))-1 H-pyrrole-2-carbonitrile (0.325 g, 0.82mmol) and 1M
Boron tribromide (6mL in methylene chloride), following the procedure for 5-

20  (spiro[cyclohexane-1,3'-[3H]indole]-2'-(hydroxyimino)-5'-yl)- 1H-pyrrole-1-methyl-
2-carbonitrile, to obtain the product as an off white solid (0.110 g, 0.326 mmol, 44%).
"HNMR (DMSO-d6, 500 MHz) & 1.46 - 1.5 (m, 1H), 1.62 - 1.71 (m, 7H), 1.95 - 2.05
(m, 2H), 6.55 (d, 1H, J=4.0 Hz), 6.75 (d, 1H, J= 8.0 Hz), 6.94 (d,1H, J=3.47 Hz),
7.45 (dd, 1H, J= 8.1, 1.73 Hz), 7.63 (d, 1H, J=1.73), 9.42 (s, 1H), 9.59 (s, 1H),

25  12.39 (s, 1H).

10k



& ()- qa%b,gwl 110 10 10  310% & ()- ,2Y 10% pc&/(300/116360%

& ()- “I0%%% ()- P &10%F & ()-R b[[:NA4L 110 10% & ()-3. MLO% & ()-
F10%- & () - 10% & ()- 9Y 10% & ()- $L10% & ()-/Dyx7NalZ JAN 2084 10%-
& ()- ~10%& ()- 10% & ()- 10% & ()-! 109%& ()-! 10%& ()-3e|[>NAd4l 11
L10% & ()- 510% & ()- Y+ 109%& ()- Y+ 10% & ()- Y+ 10%°& ()- & !10%

& ()- yX71 11 10% & ()-) 3 M0O% & ()- 9l 10% & ()- # 10% & ()-10~ 10~
10~ 110% & ()-tF|[:yX71 11 et 109 ()- 10% & ()- 10% & ()- !10%

& ()-1

Example 58
4-(Spiro{cyclohexane-1,3’-{3H]indole]-2’(acetoxyimino)-5’-y)-2-

thiophenecarbonitrile

To a solution of 4-(Spirofcyclohexane-1,3’-[3H]indole]-2’(hydroxyimino)-5’-
yl1)-2-thiophenecarbonitrile (2.21 g, 6.83 mmol) and acetic anhydride (1ml) in
dichloromethane-pyridine (30 ml, 9:1) was added 4-dimethylaminopyridine (250 mg)
at room temperature. After 3h,, the mixtufe was diluted with dichloromethane,

10 washed with water, dil. Hydrochloric acid, water, dried (MgSO4), and evaporated.
The residue was purified by column chromatography (EtOAc: hexane, gradient
elution) to afford the title compound (0.84 g, 2.29 mmol, 33%) as a white solid: MS
(ESI (+ ve)) m/z 366 [M+H]".

15 Example 59
3-Fluore-N’-hydrox

yllbenzenecarboximidamide
5’-(3-Cyano-5-fluorophenyl)-2-(methylthio)spiro{cyclohexane-1,3’-
[3H]indole]. Prepared from 3-(1,2-Dihydro-2-thioxospiro[cyclohexane-1,3’-

20 [3H]indol]-5’-yl)-5-fluorobenzonitrile (0.451 g, 1.34 mmol) according to the -
procedure described in Example 43 to afford the desired product (0.316 g, 0.90 mmol,
67%): '"H NMR (DMSO, 300 MHz) § 7.74 (d, 1H, J= 1.7 Hz), 7.68 (t, 1H,J= 1.4

- Hz), 7.58 (d, 1H, J= 8.0 Hz), 7.54 (t, 1H, J=2.3 Hz), 7.50 (dd, 1H, J=8.0and 1.9
Hz), 7.33 - 7.29 (m, 1H), 2.67 (s, 3H), 2.04 — 1,78 (m, 7H) and 1.58 — 1.50 (m, 3H);

25 MS (ESI(+ ve)) m/z 351 (M+H)".

To a solution of the last cited product (0.30 g, 0.88 mmol) in DMSO (10 ml)
was added hydroxylamine (50% aqueous solution, 1 ml), and the reaction was heated
to 120 °C. After 1h., the mixture was cooled, partitioned between saturated aqueous
ammonium chloride and ethylacetate. The organic layer was washed with water,

30  brine, dried (MgSO4) and evaporated. The residue was purified by column
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chromatography (SiO2, 5% MeOH in dichloromethane) to afford the title compound

(0.079 g, 0.23 mmol, 26%) as a white foam: "H NMR (DMSO, 300 MHz) § 9.79 (s,

1H), 9.61 (s, 1H), 9.42 (s, 1H), 7.73 (s, 1H), 7.61 (d, 1H, J=1.3 Hz), 7.46 (dd, 1H, J

=8.3 and 1.5 Hz), 7.34 (d, 1H, /=10 Hz), 6.81 (d, 1H, J= 8.0 Hz), 6.01 (s, 2H), 2.11
5  —2.02 (m, 2H) and 1.81 — 1.56 (m, 8H): MS (ESI(+ ve)) m/z 369 (M+H)".

Example 60

N'-Hydroxy-5-(spiro[cyclohexane-1.3'-[3H]indole}-2'(hydroxyimino)-5'-yl)-4-
10 methyl-2-thiophenecarboximidamide
4-Methyl-5-(spiro[cyclohexane-1,3’[3H]indol] 2’-(methylthio)-5’-yl)-2-

thiophenecarbonitrile. To potassium fert-butoxide (0.32g, 2.6 mmol) in THF was
added 5-(1°,2’-Dihydro-2’-thioxospiro{cyclohexane-1,3’-[3H]indol}-5’-yl)-4-methyl-
2-thiophenecarbonitrile (0.84 g, 2.5 mmol). After 15 minutes, methyl iodide (0.50 g,

15  3.48 mmol) was added. After 3 hours, reaction was poured into ammonium chloride
(sat.) and extracted with ethylacetate. The organic layers were combined and dried
over magnesium sulfate. The solution was filtered, concentrated in vacuo, and the
residue was purified by flash chromatography on silica gel (4:1 Hexane/ethyl acetate)
to give the desired product (0.530 g, 85%). (DMSO, 300 MHz) § 1.48 (m, 3H), 1.70

20  (m, 2H), 1.81 (m, 5H), 2.32 (s, 3H), 2.62 (s, 3H), 7.48 (dd, 1H, J=7.87 Hz, 1.46 Hz),
7.5(d, 1H, J=8.05 Hz), 7.77 (d, 1H, J = 1.46 Hz), 7.88 (s, 1H).

To 4-methyl-5-(spiro{cyclohexane-1,3’[3H] indol]2’-(methylthio)-5’-yl)-2-
thiophenecarbonitrile (.450 g, 1.3 mmol) in DMSO (1 mL) was added hydroxylamine
hydrochloride (2 mL, 50% sol. in water) and heated to 100° C for 2.5 hours. Water

25 added until solution became slightly turbid, allowed the mixture to cool to room
temperature. The white solid was filtered, collected and dissolved in ethyl acetate and
dried over magnesium sulfate. The solution was filtered, concentrated in vacuo,
giving (0.320 g, 69%). (DMSO-d6, 500 MHz) § 1.4-1.74 (m, 8H), 1.94-2.4 9m, 2H),
2.54 (s, 3H), 5.8 (s, 1H), 6.79 (d, 1H, J = 8.0), 7.16 (dd, 1H, J = 8.12, 1.83), 7.39 (m,

30 2H), 9.42 (s, 1H), 9.56 (s, 1H), 9.58 (s, 1H).
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Example 61

N’-Hydroxy-4-(spiro[cyclohexane-1,3’-[3H]indole]-2’ (hydroxyimine)-5’-yl-2-

thiophenecarboximidamide
4-(Spiro[cyclohexane-1,3’-[3H]indol]-2’-(methylthio)-5’-yl]-2-
5  thiophenecarbonitrile (0.077 g, .237 mmol) was reacted with 50% solution of
hydroxylamine (1 mL) following the procedure for Example 59 to afford the title
compound (0.016g, 0.044 mmol, 20 %). MS (ES], (+VE)) m/z 357 [M+H]".

Example 62
10 N’-Hvdroxy-5-(spiro[cyclohexane-1,3’-[3H]indol]-2’-(hvdroxyimino)-5’-y1)-2-

thiophenecarboximidamide

The title compound was prepared from 5-(spiro[cyclohexane-1,3'-
[3H]indol]2'-(methylthio)-5'-yl]-2-thiophenecarbonitrile (0.500 g, 1.5 mmol) and a
50% solution of hydroxylamine (2 mL, excess) following the procedure for Example
15 59, to afford the product (0.200 g, 0.56 mmol, 56%). 'H NMR (DMSO-d6, 500 MHz)
& 1.45-1.75 (m, 8H), 1.97-2.06 (m, 2H), 5.89 (s,1H), 6.74 (d, 1H, J = 8 Hz), 7.3 (d,
1H, J=3.9 Hz), 7.34 (dd, 1H, J=8.06, 1.46 Hz), 7.4 (d, 1H, J=8.0 Hz), 7.5 (d, 1H,
1.95 Hz), 9.44 (s,1H), 9.58 (s, 1H), 9.6 (s, 1H).

20 Example 63
5°-(3-Chlorophenyl)spirolcyclohexane-1,3’-[3H]indol]-2’-cyanamide

5’-(3-Chlorophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’-amine. To a turbid
solution of 5’-(3-Chlorophenyl)-N-hydroxyspiro[cyclohexane-1,3-[3H]indol]-2-amine

(0.500 g; 1.53 mmol) in 25 mL of ethanol was added hydrazine hydrate (0.600 mL;

25  12.24 mmol). The solution was warmed to 55°C, where Raney—nickel (50% in water)
was added to the reaction to keep a constant evolution of gas. After 45 minutes, the
hot reaction mixture was filtered through a Celite plug and rinsed with a copious

amount of hot methanol. The filtrate was concentrated in vacuo to give 0.890 g of an

opaque solid. The product was purified by flash silica gel chromatography; (eluant,

30 2% to 8 % methanol-methylene chloride with 0.1 % ammonium hydroxide)
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& ()-
NMR 3 (300 MHz, DMSO-d,) 1.31-1.46 (m, 2H), 1.70-1.93 (m, 8H), 7.0 (d, 1H), 7.1
(br, 2H, 2NH), 7.31-7.34 (dt, 1H, J= 8 Hz), 7.41-7.46 (t, 2H), 7.55-7.58 (d, 1H), 7.62
(s, 1H), 7.72 (s, 1H); MS (ECI(+ve)) m/z 311 (M+H)".

1-tert-butoxycarbonyl-5’-(3-chlorophenyl)spiro[cyclohexane-1,3’-[3H}indol}-
2’-amine. To a solution of 5’-(3-chlorophenyl)spiro[cyclohexane-1,3-[3H]indol]-2’-
amine (0.310 g; 0.96 mmol) in dry methylene chloride at 0° C was added Di-tert-butyl
dicarbonate (0.252 g; 1.15 mmol) and 4-dimethylaminopyridine (0.117 g; 0.96
10 mmol). The solution was allowed to warm to room temperature and stir 24 h. The
reaction solution was diluted with water(50 mL) and the layers were separated. The

organic layer was dried over Na,SO,, filtered and concentrated in vacuo to give 0.355

g of a yellow oil. The product was purified by flash silica gel chromatography;
(eluant, 1%to 3 % methanol- methylene chloride) to afford the desired product (0.081

15 g, 20%) as a white solid. 'H NMR (300 MHz, DMSO-d,) 6 1.58 (m, 2H), 1.63 (s, 9H,
Boc), 1.77-1.79 (m, 8H), 7.42-7.48 (m, 2H), 7.64-7.68 (m, 3H), 7.70-7.80(m, 2H),
9.72 (s, 1H, NH). MS (ECI(+ve)) m/z 411 (M+H)".

1’-tert-Butoxycarbonyl-5’-(3-chlorophenyl)spiro{cyclohexane-1,3’-

[3H]indol]-2’-amine (0.120 g; 0.29 mmol) in 2.0 mL of dry DMF was added to a

20  solution of 4- dimethylaminopyridine (0.089 g; 0.73 mmol) and cyanogen bromide
(0.077 g; 0.73 mmol) in 4.0 mL of dry DMF at 0° C. The yellow solution was heated
to 40° C for 16 h. Work-up included pouring the reaction solution into 0.1 N NaHCO,
(50 mL) and extracting with ethyl acetate (3 x 50 mL). The combined organic layers

were dried over anhydrous Na,SO,, filtered and concentrated in vacuo to give 0.091 g

25  of a yellow residue. The product was purified by flash silica gel chromatography;
(stepwise gradient of 5:1 to 3:1 hexane : ethyl acetate) to afford 0.031 g (32%) of the
product as a bright yellow solid. Mp. 225°C (dec.). '"HNMR (500 MHz, DMSO-d,) 8
1.46-1.73 (m, 8H), 1.89-1.90 (m, 2H), 7.13-7.16 (d, 1H), 7.38-7.41 (dt, 1H, J= 8Hz),
7.45-7.50 (m, 1H), 7.60-7.63 (dd, 2H, J= 6.4 Hz), 7.71 (s, 1H), 7.85 (s, 1H), 12.1 (s,

30 1H, NH); MS (ECI(-ve)) m/z 336 (M-H).
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Other desirable compounds, which can be made according to the methods

described herein, include 5’-(3-Cyano-5-fluorophenyl)spiro[cyclohexane-1,3’-
[3H]indol]-2’-cyanamide, 5’-(5-Cyano-1H-pyrrol-2-yl)spiro[cyclohexane-1,3’-
[3H]indol]-2-cyanamide, 5’~(5-Cyano-1-methyl-1H-pyrrol-2-yl)spiro[cyclohexane-

5 1,3’-[3H]indol]-2’-cyanamide, 5’-(5-Cyano-thiophen-2-yl) spiro[cyclohexane-1,3’-
[3H]indol]-2’-cyanamide, 5°-(5-Cyano-3-methyl-thiophen-2-yl)spiro[cyclohexane-
1,3’-[3H]indol]-2’-cyanamide, 5’-(5-Cyano-thiophen-3-yl)spiro[cyclohexane-1,3’-
[3H]indol]-2’-cyanamide, 3-(2’-Cyanomethylene- spiro[cyclohexane-1,3’-[3H]indol]-
5°-yl)-5-fluoro-benzonitrile, 5-(2°-Cyanomethylene-spiro[cyclohexane-1,3’-

10 [3H]indol]-5’-yl)-1H-pyrrole-2-carbonitrile, 5-(2’-Cyanomethylene-
spiro[cyclohexane-1,3’-[3H]indol]-5"-yl)-1-methyl-1H-pyrrole-2-carbonitrile, 5-(2’-
Cyanomethylene-spiro[cyclohexane-1,3’-[3H]indol]-5’-yl)-thiophene-2-carbonitrile,
5-(2’-Cyanomethylene-spiro[cyclohexane-1,3’-[3H]indol]-5’-y1)-4-methyl-thiophene-
2-carbonitrile, 4-(2’-Cyanomethylene-spiro[cyclohexane-1,3’-[3H]indol]-5’-yl)-

15 thiophene-2-carbonitrile.

All publications cited in this specification are incorporated herein by
reference herein. While the invention has been described with reference to a
particularly preferred embodiment, it will be appreciated that modifications can be
20  made without departing from the spirit of the invention. Such modifications are

intended to fall within the scope of the appended claims.
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wherein:

R, and R; are independently selected from the group consisting of H, alkyl,
substituted alkyl, OH, O(alkyl), O(substituted alkyl), OAc, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, alkylaryl, alkylheteroaryl, 1-propynyl, and 3-propynyl:

or R; and R; are joined to form a ring comprising -CH»(CH2),CH>-,
-CH,CH,C(CH3),CH,CH;-, -O(CH;)mCH>-, -O(CH3),0-, -CH,CH,OCH,CH>-,
-CH,CH,;N(H)CH,CH;-, or -CH,CH,N(alkyl)CH,CH,-;

m is an integer from 1 to 4;

n is an integer from 1to 5;

p is an integer from 1 to 4;

or R, and R; together comprise a double bond to C(CHs)z, C(cycloalkyl), O, or
C(cycloether);

R; is selected from the group consisting of H, OH, NH3, C, to Cs alkyl,
substituted C; to Cg alkyl, C3 to Cg alkenyl, alkynyl, substituted alkynyl, and COR™;

R” is selected from the group consisting of H, C, to C; alkyl, substituted C; to C3
alkyl, C to C; alkoxy, substituted C, to C; alkoxy, C; to C3 aminoalkyl, and substituted
C, to C; aminoalkyl,

R, is selected from the group consisting of H, halogen, CN, NH», C; to Cs alkyl,
substituted C, to Cg alkyl, C, to Cg alkoxy, substituted C, to Cs alkoxy, C; to Cs
aminoalkyl, and substituted C; to Cs aminoalkyl,

Rs is selected from the group consisting of a), b) and c):
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C; to C; alkyl, aryl, substituted aryl, C; to C; alkoxy, substituted C, to C; alkoxy, C; to
C; aminoalkyl, and substituted C, to C; aminoalkyl,
RC is H, C, to Cs alkyl, or substituted C; to C; alkyl;
Y and Z are independently selected from the group consisting of H,
halogen, CN, NO,, C; to C; alkoxy, C; to Cs alkyl, and C; to Cs thioalkyl;

b) a five or six membered heterocyclic ring having in its backbone 1, 2, or 3
heteroatoms selected from the group consisting of O, S, SO, SO, and NR® and containing
one or two independent substituents selected from the group consisting of H, halogen,
CN, NO,, C, to C; alkyl, C, to C; alkoxy, C, to Cs; aminoalkyl, CORD, and NRECORP :

RPis H, C; to C; alkyl, substituted C; to Cs alkyl, aryl, substituted aryl, C;
to C; alkoxy, substituted C; to C; alkoxy, C, to C; aminoalkyl, or substituted C, to C;
aminoalkyl;

REisH, C, to C; alkyl, or substituted C, to Cs alkyl;

R®is H or C; to Cs alkyl; and
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c) an indol-4-yl, indol-7-yl or benzo-2-thiophene moiety, the moiety being
optionally substituted by from 1 to 3 substituents selected from the group consisting of
halogen, lower alkyl, CN, NO,, lower alkoxy, and CF3;

Q' is S, NR, or CRgRy;

R; is selected from the group consisting of CN, C; to Cs alkyl, substituted C; to
Cs alkyl, Cs to Cg cycloalkyl, substituted Cs to Cg cycloalkyl, aryl, substituted aryl,
heterocyclic, substituted heterocyclic, acyl, substituted acyl, aroyl, substituted aroyl,
SO,CF;, OR' and NR"'R'%;

Rg and Ry are independent substituents selected from the group consisting of H,
C, to C, alkyl, substituted C, to Cg alkyl, Cs to Cg cycloalkyl, substituted Cs to Cs
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, and
CO2R 10,

Ry is C; to C; alkyl; or

CRgRy is a six membered ring as shown by the structure below:

o)
Q. ,CH,3

O CHs,
o

R'' and R'? are independently selected from the group consisting of H, C; to Cg
alkyl, substituted C; to C, alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
acyl, substituted acyl, aroyl, substituted aroyl, and sulfonyl;

or a pharmaceutically acceptable salt thereof.

2. A compound of formula

wherein:



&' () *+,-./0123456789: ; <=>?2@ABCDEFGH
02 JAN 2004

113

Rj is selected from the group consisting of H, OH, NH;, C, to Cg alkyl,
substituted C, to Cg alkyl, C; to C; alkenyl, alkynyl, substituted alkynyl, and CORA;

R* is selected from the group consisting of H, C; to Cs alkyl, substituted C; to C
alkyl, C; to C; alkoxy, substituted C; to Cs alkoxy, C; to C; aminoalkyl, and substituted
C, to C; aminoalkyl,

R, is selected from the group consisting of H, halogen, CN, NH;, C, to Cq alkyl,
substituted C, to Cg alkyl, C, to C¢ alkoxy, substituted C,; to Cs alkoxy, C; to Cg
aminoalkyl, and substituted C; to Cs aminoalkyl;

Rs is a) or b):

a) a substituted benzene ring of the formula:

X

4 = '
Vo |
X is selected from the group consisting of halogen, CN, CONH,, CSNH,,
CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl),, C; to Cs alkoxy, C; to C; alkyl,
NO,, C, to C; perfluoroalkyl, 5 membered heterocyclic ring containing in its backbone 1
to 3 heteroatoms, and C; to Cj; thioalkyl;
Y is on the 4’ or 5’ position selected from the group consisting of H,
halogen, CN, NO,, C, to C3 alkoxy, C, to C; alkyl, and C, to C; thioalkyl; or

b) a six membered ring of the structure:

L,

wherein:
X!is N or CX%
X? is halogen, CN, or NOj;
Q' is S, NR7, or CRgRy;
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R; is selected from the group consisting of CN, C; to Cg alkyl, substituted C; to
Cs alkyl, C; to Cg cycloalkyl, substituted Cs; to Cs cycloalkyl, aryl, substituted aryl,
heterocyclic, substituted heterocyclic, and SO;CF3;

Rg and Ry are independent substituents selected from the group consisting of H,
C; to Cg alkyl, substituted C, to C¢ alkyl, C; to Cg cycloalkyl, substituted C; to Cg
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, and
CO2R10;

Riyp is C to Cs alkyl;

or CRgRy is a six membered ring of the structure shown below:

O,
><CH3
o CHs
O

or pharmaceutically acceptable salt thereof.

3. A compound of the formula:
R5 RS
N or / NH
N OR14 N OR14
H
wherein:

R4 is selected from the group consisting of H, acyl, substituted acyl, aroyl,
substituted aroyl, sulfonyl, and substituted sulfonyl;
Rsis a), b), orc):
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a) a substituted benzene ring containing the substituents X and Y as shown
below:
X
3'
4 72
5
wherein:

X is selected from the group consisting of halogen, CN, CONH,,
CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl),, CNHNHOH, CNH,NOH,
C, to Cs alkoxy, C) to Cs alkyl, NO,, C, to C; perfluoroalkyl, 5 membered heterocyclic
ring containing in its backbone 1 to 3 heteroatoms, and C; to C; thioalkyl,

Y is on the 4’ or 5’ position and is selected from the group consisting of
H, halogen, CN, NO,, C, to C; alkoxy, C, to Cj alkyl, and C; to C; thioalkyl;

b) a five membered ring of the structure shown below:

wherein:
Uis O, S, or NRg;
R is H, C, to Cs alkyl, or C; to C4 COsalkyl;
X’ is selected from the group consisting of halogen, CN, NO,, CONH,,
CNHNHOH, CNH,NOH, CSNH;, CONHalkyl, CSNHalkyl, CON(alkyl);, CSN(alkyl),,
C; to C; alkyl, and C, to Cs alkoxy; .
Y’ is selected from the group consisting of H, halogen, and C; to C, alkyl;

wherein said halogen is F; or
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c) a six membered ring of the structure:

),

wherein:
X'isNor CXZ;
X? is halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,
CON(alkyl),, CSN(alkyl),, or NOy;

or pharmaceutically acceptable salt thereof.

4. A compound of the formula:
Rs
——N
” CN
wherein:
Rs is a), b), or ¢):
a) a substituted benzene ring containing the substituents X and Y as shown
below:
X
3|
4=
Y_.
5~
wherein:

X is selected from the group consisting of halogen, CN, CONH,, CSNH,,
CONHalkyl, CSNHalkyl, CON(alkyl);, CSN(alkyl),, CNHNOH, C, to C; alkoxy, C, to
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C; alkyl, NO,, C; to C; perfluoroalkyl, 5 membered heterocyclic ring containing in its
backbone 1 to 3 heteroatoms, and C, to C; thioalkyl;

Y 1s on the 4’ or 5’ position and is selected from the group consisting of
H, halogen, CN, NO,, C; to C; alkoxy, C, to Cs alkyl, and C, to C; thioalkyl;

b) a five membered ring of the structure shown below:

Y.,.,\x

wherein:
Uis O, S, or NRg;
R¢ is H, C; to C; alkyl, or C, to C4 COsalkyl,
X’ is selected from the group consisting of halogen, CN, NO,, CONH,,
CSNH,;, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl),, C; to Cs alkyl, and C; to Cs
alkoxy;
Y’ is selected from the group consisting of H, halogen, and C; to C,4 alkyl;
wherein said halogen is F; or

c) a six membered ring of the structure:

L,

wherein:
X'is N or CX%
X% is halogen, CN, CONH;, CSNH,, CONHalkyl, CSNHalkyl,
CON(alkyl);, CSN(alkyl),, or NO3;

or a pharmaceutically acceptable salt thereof.



02 JAN 2004

118

5. A compound of the formula:

Rs R1s

CN

Iz

wherein:

Rys is selected from the group consisting of H, CO,R ¢, acyl, substituted acyl,
aroyl, substituted aroyl, alkyl, substituted alkyl, and CN;

Rjo is C; to C; alkyl;

Rsis a), b), orc):

a) a substituted benzene ring containing the substituents X and Y as shown
below:
X
3'
4 —
Yoo |
CRNE
wherein:

X is selected from the group consisting of halogen, CN, CONH,, CSNH,,
CONHalkyl, CSNHalkyl, CON(alkyl);, CSN(alkyl),, CNHNOH, C, to C; alkoxy, C; to
Cs alkyl, NO,, C; to C; perfluoroalkyl, 5 membered heterocyclic ring containing in its
backbone 1 to 3 heteroatoms, and C, to C; thioalkyl;

Y is on the 4’ or 5’ position and is selected from the group consisting of
H, halogen, CN, NO;, C; to C; alkoxy, C, to Cs alkyl, and C, to C; thioalkyl;

b) a five membered ring of the structure shown below:
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wherein:
Uis O, S, or NRg;
R¢ is H, C; to C; alkyl, or C; to C4 COsalkyl,
X’ is selected from the group consisting of halogen, CN, NO,, CONHj,,
CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl),, C; to Cs alkyl, and C; to C;

alkoxy;
Y’ is selected from the group consisting of H, halogen and C, to C; alkyl,
or
c) a six membered ring of the structure:
X!
~
2,
wherein:

X' is N or CXZ;
X? is halogen, CN, CONH,, CSNH,, CONHalkyl, CSNHalkyl,
CON(alkyl),, CSN(alkyl),, or NO;;

or a pharmaceutically acceptable salt thereof.

6. A compound of the formula:

Rs

wherein:

Rsis a), b), orc):
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a) a substituted benzene ring containing the substituents X and Y as shown
below:
X
3'
4z
5

wherein:
X is selected from the group consisting of halogen, CN, CONH,, CSNH3,,
CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl);, CNHNOH, C, to Cs alkoxy, C; to
C; alkyl, NO;, C, to C; perfluoroalkyl, 5 membered heterocyclic ring containing in its
backbone 1 to 3 heteroatoms, and C, to C; thioalkyl;
Y is on the 4’ or 5’ position and is selected from the group consisting of
H, halogen, CN, NO,, C, to C; alkoxy, C, to Cs alkyl, and C; to C; thioalkyl;

b) a five membered ring of the structure shown below:

Y._,,\x

wherein:
Uis O, S, or NRg;
R is H, C, to Cs alkyl, or C; to C4 COzalkyl;
X’ is selected from the group consisting of halogen, CN, NO,, CONHy,,
CSNH,, CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl), C; to C3 alkyl, and C, to Cs
alkoxy;
Y’ is selected from the group consisting of H, halogen, and C, to Cy4 alkyl;

wherein said halogen is F; or



8

9 :

<

=>?@ABCDEFGHI JKLMNOPQRSTUVWXY Z

0 2 JAN 2004

121

c) a six membered ring of the structure:

L,

wherein
X'isNor sz; and
xX?is halogen, CN, CONH;, CSNH;, CONHalkyl, CSNHalky],
CON(alkyl),, CSN(alkyl);,or NO»;

or a pharmaceutically acceptable salt thereof.

7. The compound according to claim 1 selected from the group consisting of
5”-(3-Fluorophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1°H)-one oxime, 5°-(2-
Fluorophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1’H)-one oxime, 5°-(4-
Fluorophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1’H)-one oxime, 5’-(3,4-
Difluorophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1 H)-one oxime, 5°(3-
methoxyphenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1’H)-one oxime, 5°(3-
nitrophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1’H)-one oxime, and 5°(3-
cyanophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’(1’H)-one oxime, or a

pharmaceutically acceptable salt thereof.

8. The compound according to any of claims 1 or 2 of the formula:
Rs
Q!
N
\
H

wherein:
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Rs is the substituted benzene ring of the formula:

X

4 = '
P |
X is selected from the group consisting of halogen, CN, CONH,, CSNH,,
CONHalkyl, CSNHalkyl, CON(alkyl),, CSN(alkyl),, C; to C; alkoxy, C; to C; alkyl,
NO,, C, to C; perfluoroalkyl, 5 membered heterocyclic ring containing in its backbone 1
to 3 heteroatoms, and C, to C; thioalkyl;
Y is on the 4’ or 5’ position and is selected from the group consisting of H,
halogen, CN, NO,, C; to Cs alkoxy, C, to Cs alkyl, and C, to Cs thioalkyl,

or a pharmaceutically acceptable salt thereof.

9. The compound according to any of claims 1 or 2 of the formula:

Rs

N
\
H
wherein:

Rs is the five membered ring of the structure shown below:

X'
)

v 7

wherein: U\//TJJ{I

Uis O, S, or NRg;
R is H or C,; to Cs alkyl;
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X’ is selected from the group consisting of halogen, CN, NO,, C, to C; alkyl, and
C; to C3 alkoxy;

Y’ is selected from the group consisting of H, halogen, and C, to C; alkyl;

wherein said halogen is F,

or a pharmaceutically acceptable salt thereof.

10.  The compound according to any of claims 1 or 2 of the formula:

wherein:

R; is the six membered ring of the structure shown below:

X'is N or CX*%

X?is halogen, CN, or NOy;

R is selected from the group consisting of CN, C; to Cs alkyl, substituted C; to
Cs alkyl, Cs to Cs cycloalkyl, substituted Cs3 to Cg cycloalkyl, aryl, substituted aryl,
heterocyclic, substituted heterocyclic, and SO,CF3,

or a pharmaceutically acceptable salt thereof.

11. The compound of claim 1, which is selected from the group consisting of
5'-(3-Chlorophenyl)spiro [cyclohexane-1,3'-[3H]indole]-2'(1'H)-thione, 3-(1',2'-Dihydro-
2'-thioxospiro[cyclohexane-1,3'-[3H]indol]-5'-yl) benzonitrile, 4-(1°,2’-Dihydro-2’-
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thioxospiro[cyclohexane-1,3’-[3H]indol]-5’-yl)-2-thiophenecarbonitrile, and 3-(1,2-
Dihydro-2-thioxospiro[cyclohexane-1,3-[3H]indol]-5-y1)-5- fluorobenzonitrile or a

pharmaceutically acceptable salt thereof.

12. A compound selected from the group consisting of 5-(1,2-Dihydro-2-
thioxospiro[cyclopentane-1,3-[3H]indol]-5’-yl)- 1IH-pyrrole-2-carbonitrile, 5-(1,2-
Dihydro-2-thioxospiro[cyclohexane-1,3-[3H]indol]-5-y1)-1-H-pyrrole-2-carbonitrile, 5-
(2’-thioxospiro[cyclohexane-1,3’-[3H]indol]-5’-y1)-1 -methyl-pyrrole-2-carbonitrile, 5-
(1,2-Dihydro-2-thioxospiro[cyclopentane-1 ,3-[3H]indol]-5-y1)-3-thiophenecarbonitrile,
5-(1,2-Dihydro-thioxospiro(cyclopentane-1 ,3-[3H]indol)-5-yl)-2-thiophenecarbonitrile 5-
(3-Fluoro-4-methoxyphenyl)spiro[cyclohexane-1 ,3-[3H]indole]-2(1H)-thione, 3~(1,2-
Dihydro-2-thioxospiro[cyclopentane-1 ,3-[3H]indol]-5-y1)-5-fluorobenzonitrile, 3-(1,2-
Dihydro-2-thioxospiro[cyclohexane-1 ,3-[3H]indol]-2-y1)-4-fluorobenzonitrile, 5-(3,4-
Difluorophenyl)spiro[cyclohexane-1,3-[3H]indole]-2(1H)-thione, 5-(5-Chloro-2-
thienyl)spiro[cyclohexane-1,3-[3H]indole]-2(1H)-thione, 5-(1,2-Dihydro-2-
thioxospiro[cyclohexane-1,3-[3H]indol]-5-yl)-3-furancarbonitrile, 5-(3-Chloro-4-
fluorophenyl)spiro[cyclohexane-1,3-[3H]indole]-2(1H)-thione, 5-(3-Chloro-5-
fluorophenyl)spiro[cyclohexane-1,3-[3H]indole]-2(1H)-thione, 5-(3,5-
Difluorophenyl)spiro[cyclohexane-1,3-[3H]indole]-2(1H)-thione, 5-(1,2-Dihydro-2-
thioxospiro[cyclohexane-1,3-[3H]indol]-5-y1)-4-propyl-2-thiophencarbonitrile, 5-(3-
Fluoro-4-nitrophenyl)spiro[cyclohexane-1,3-[3H]indole]-2(1 H)-thione, 4-(1,2-Dihydro-
2-thioxospiro[cyclohexane-1,3-[3H]indol]-5-yl)-2-furancarbonitrile, 5’-(3-
Chlorophenyl)spiro[cyclohexane-1, 3’-[3H]indol] -2’-cyanamide, 5”-(3-
Chlorophenyl)spiro[cyclobutane-1,3”-[3H]indole]-27(1 ”H)-thione, 5”-(2-
Chlorophenyl)spiro[cyclohexane-1,3"-[3H]indole]-2"(1"H)-thione, 5”-(4-
Chlorophenyl)spiro[cyclohexane-1,3”-[3H]indole]-2"(1H)-thione, 5-(1 » 2”-Dihydro-2"-
thioxospiro[cyclohexane-1 ,3”-[3H]indol]-5"-yl)-4-methyl-2-thiophenecarbonitrile, 5°-
(17,2”-Dihydro-2"-thioxospiro[cyclohexane-1 ,3’-[3H]indol]}-5"-yl1)-2-
thiophenecarbonitrile, 5”-(3-Fluorophenyl)spiro[cyclohexane-1 ,3”-[3H]indole]-2”(1"H)-
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thione, 5-(3-Hydroxyphenyl)spiro[cyclohexane-1,3-[3H]indole]-2(1H)-thione, 5-[4-
Fluoro-3-(trifluoromethyl)phenyl]spiro[cyclohexane-1,3-[3H]}indol]-2(1H)-thione, 4-(1,2-
Dihydro-2-thioxospiro[cyclohexane-1,3-[3H]indol]-5-yl)-2-fluorobenzonitrile, 5-(3-
Fluoro-5-methoxyphenyl)spiro[cyclohexane-1,3-[3H]indole]-2(1H)-thione, 3-[1°,2°-
Dihydro-2’-(hydroxyimino)spiro[cyclohexane-1,3’-[3H]indol]-5’-y1]-5-
fluorobenzonitrile, 5-(spiro[cyclohexane-1,3’-[3H]indol]-2’-(hydroxyimino)-5’-yl)-4-
methyl-2-thiophenecarbonitrile, 5-(spiro[cyclohexane-1,3’-[3H]indole]-2’-
(hydroxyimino)-5’-yl-2-thiophenecarbonitrile, 4-(Spiro[cyclohexane-1,3’-[3H]indole]-2’-
(hydroxyimino)-5’-yl)-2-thiophenecarbonitrile, 5-(spiro[cyclohexane-1,3’-[3H]indole]-
2’-(hydroxyimino)-5’-yl)-1H-pyrrole-1-methyl-2-carbonitrile, 5-(spiro[cyclohexane-1,3’-
[3H]indol]-2’-(hydroxyimino)-5’-yl)-1H-pyrrole-2-carbonitrile, 4-(spiro[cyclohexane-
1,3’-[3H]indole]-2’-(acetoxyimino)-5’-yl)-2-thiophenecarbonitrile, 3-Fluoro-N’-hydroxy-
5-[2’-(hydroxyamino)spiro[cyclohexane-1,3’-[3H]indol]-5’-yl]benzenecarboximidamide,
N’-hydroxy-5-(spiro[cyclohexane-1,3’-[3H]indole]-2’-(hydroxyimino)-5’-yl)-4-methyl-
2-thiophenecarboximidamide, N’-Hydroxy-4-(spiro[cyclohexane-1,3’-[3H]indole]-2’-
(hydroxyimino)-5’-yl-2-thiophenecarboximidamide, N’-Hydroxy-5-(spiro[cyclohexane-
1,3’-[3H]indol]-2’-(hydroxyimino)-5’-yl)-2-thiophenecarboximidamide, 5’-(5-Cyano-1-
methyl-1H-pyrrol-2-yl)spiro[cyclohexane-1,3’-[3H]indol]-2’-ylidenecyanamide, 5’-(3-
Cyano-5-fluorophenyl)spiro[cyclohexane-1,3’-[3H]indol]-2’-ylidenecyanamide, 5°-(5-
Cyano-1H-pyrrol-2-yl)spiro[cyclohexane-1,3’-[3H]indol]-2’-ylidenecyanamide, 5’-(5-
Cyano-thiophen-2-yl)spiro[cyclohexane-1,3’-[3H]}indol]-2’-ylidenecyanamide, 5’-(5-
Cyano-3-methyl-thiophen-2-yl)spiro[cyclohexane-1,3’-[3H]indol]-2’-ylidenecyanamide,
5°(5-Cyano-thiophene-3-yl)spiro[cyclohexane-1,3’-[3H]indol]-2’-ylidenecyanamide, 3-
(spiro[cyclohexane-1,3’-[3H]indole]-5’-yl)-5-fluoro-benzonitrile, 5-(spiro[cyclohexane-
1,3’-[3H]indole]-2’-Cyanomethylene-5’-yl])-1H-pyrrole-2-carbonitrile, 5-
(spiro[cyclohexane-1,3’-[3H]indole]-2’-Cyanomethylene-5’-yl)-1-methyl-1H-pyrrole-2-
carbonitrile, 5-(2’-Cyanomethylene-spiro[cyclohexane-1,3’-[3H]indol-5’-yl)-thiophene-
2-carbonitrile, 5-(spiro[cyclohexane-1,3’-[3H]indole]-2’-Cyanomethylene-5’-yl)-4-
methyl-thiophene-2-carbonitrile, 4-(spiro[cyclohexane-1,3’-[3H]indole]-2’-
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Cyanomethylene-5’-yl)-thiophene-2-carbonitrile, 5-(3-chlorophenyl)-3 ,3-dimethyl-1,3-
dihydro-2H-indole-2-thione, 3-Benzyl-5-(3-chlorophenyl)-3-methyl-1,3-dihydro-2H-
indole-2-thione, 4-(3,3-dimethyl-2-thioxo-2,3-dihydro-1H-indol-5-yl)-2-furonitrile, 5-(3-
methoxyphenyl)-3,3-dimethyl-1,3-dihydro-2H-indole-2-thione, and 5-(3-chlorophenyl)-
3,3-diethyl-1,3-dihydro-2H-indole-2-thione, or a pharmaceutically acceptable salt

thereof.

13. The compound according to any of claims 3 to 6 wherein Rs is a thiophene
or furan.

14. A pharmaceutical composition comprising a compound according to any

of claims 1 to 13, or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier or excipient.

15. The compound according to any of claims 1 to 13, or said acceptable salt

thereof, for use as a medicament.

16. Use of the compound according to any of claims 1 to 13, or said
acceptable salt, in preparing a medicament useful for administration to a mammalian

subject for treating dysfunctional bleeding in said subject.

17.  Use of the compound according to any of claims 1 to 13, or said
acceptable salt, in preparing a medicament useful for administration to a mammalian
subject, for treating carcinomas and adenocarcinomas of the endometrium, ovary, breast,

colon, or prostate in said subject.

18.  Use of the compound according to any of claims 1 to 13, or said
acceptable salt, in preparing a medicament useful for administration to a mammalian

subject as a contraceptive.
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19.  Use of the compound according to any of claims 1 to 13, or said
acceptable salt, in preparing a medicament useful for administration to a mammalian

subject for post-menopausal hormone replacement therapy.



