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1: ARYLSULFONYL, ARYL( TH O CARBONYL- PYRI DAZI NO DERI VATI VES AND METHODS OF
PREPARATI ON 5 BACKGROUND OF THE | NVENTI ON Sone

intermedi ates in the synt hesis of the claimed conpounds are known. For
exanpl e, 3, 4-woazomd2, 2, 3, 9, 10, 10a- hexahydr ophenant hr ene- 2- oRET/USH/I6RYT and
3,4,4a,5,6, 7- hexahydro- 2H- benzo[ 6, 7] cycl ohept a[ 1, 2c] pyri dazi ne -2-one
(B) are reported by Holava and Partyka. 2,4, 4a, 5-Tetrahydro-3H '
i ndenol[ 1, 2-c] pygi n r g HODSOF
al. [err] ,E,R g?:gm RRWHI%;) Q&kgglwéﬁ-&g%qﬁﬁ@ﬁ nﬁlﬁﬁatral one
(E), a conpound rel ate I ntermedi ates used in this invention, from
4-met hyl -1-tetral one (D) has been reported (verbally) by Prof. R
Danhei ser at M T. Al though Danhei ser describes 20 the synthesis of a
conpound report@d in the Ilterature hIS method is simlar to t he

nmet hod used herei nBA P D ¢ Mown conpounds used to

synt hesi ze t he conpounds of this i nvent i on. [err] 25 No

rihal n nz | gal. kanon hav
|t|t e?ag greeat ed be ocy or?\g in gm?a |atas?n ebgy% esn { ts'ne claJmed compounds are

known. For example, 3,4-diazo-1,2,3,9,10,10a-hexahydrophenanthreng-2-one
10  (A) and 3,4,4a,5,6,7-hexahydro-2H-benzo[6,7]cycloheptal1,2¢]pyridazine

-2-one (B) are reported by Holava and Partyka. 2,4,4a,5-Tetrahydro-3H-

indeno{1,2-c]pyridazine-3-one (C) are reported by Toma and Cignarelia et al.

S NH
18

The synthesis of 7-bromo-4-methyi-1-tetraione (E), a compound related to
intermediates used in this invention, from 4-methyl-1-tetralone (D) has been
reported (verbally) by Prof. R. Danheiser at MIT.  Aithough Danheiser describes

20 the synthesis of a compound reported in the literature, his method is similar to
the method used herein to prepare previously unknown compounds used to
synthesize the compounds of this invention.
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No trihalogenated benzocycloalkanones have been reported in the
literature.
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Of the di hal obenzocycl oal kanones, only the 6, 7-difluoro- and 6, 7-

di chl orotetral ones are known but these are nade by a different route.
Owt on, W M and Brunavs. M Synthetic Conmunications. 21, 981,
(1991). di br onobenzocycl oal kanones are known.

Al of the n&?o%f'la#gt etral ones are known except 8-brono-1- t(la’tcflz‘ijls?)sr,]lgzzv
None of the clainmed conpounds of the present invention have been

di scl osed. 10 - Of theldikalbberidocydibalkahdrids) 6y the 6,7-diflucro-Tamd pj7esent

uhercin. O YA REMTRS S PEaRES troalh i didton e Owion |y

sel ected from any %Mwn%gﬂﬁﬁéﬁ gemmunications. s 81, ®9Pikc1- cs),
nitro, cyano, carboxyNe mbrdmbabznnymoa&aném a®) known. provi ded t hat when

L is SO, Rl agd R2 are not sinultaneously hydrogen: R3 is

pattern: 11 bal ogen, &) Rt tatesomlaialees v Riows pRcaqt EHhrSmo: atalane,

25 carboal koxyl (Cl-C6); X is a diradical of the fornula (CHZ)n
or Y-(CH2)n-1 where nNbfe 8fthe'tififBl compounds 8fthb presett ivaftion hivébén S-

30 For the pur%gﬁ f this invention unless otherw se stated herein,
and when g 8%e or with another al kyl is defined as 1-6 car bon
atons which md® b branched in which case there are at | east 3 carbon
atoms or unbranchmmg_mmas chl orine, brom ne,
fluorine or iodine. Al koxy refers to

2
The present invention is directed to compounds represented by formula i:

3
. L e
&v \L
R ' :
1
wherein:

Lis CO, CS or SOz;

15

R4 and Rz are independently selected from any of H, halogen , alkyl (C1-
20 Cg), haloalkyl (C4-Cg). nitro, cyano, carboxyi, and carboalkoxyl (Cq Cg);
provided that when L is SO2, R1 and R2 are not simultaneously hydrogen;

R3 is independently one, two or three of the following in any substitution
pattern: H, halogen, alkyl (C1-Cg), haloalkyl (C1-Cg), nitro, carboxyl or
25 carboalkoxyl (Cy-Cg);

X is a diradical of the formula (CH2)n or Y-(CH2)n-1 where n is an integer
from1to3;andYisOorS.

30 For the purpose of this invention uniess otherwise stated herein, and when
used alone or with another alkyl is defined as 1-6 carbon atoms which may be
branched in which case there are at least 3 carbon atoms or unbranched.
Halogen is defined as chiorine, bromine, fiucrine or iodine. Alkoxy refers to
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RPCT/ US96/ 16227 groups derived from al cohols having 1-6 carbon atons
and hal oal kyl is defined as containing an al kyl group having 1-3
carbon atons, such as trifluoronethyl. The conpounds of this

i nventi on ar ewoomnstasy oi dal heterocycles which can 5 act asPEGBUEW63%
progestins and/ or antiprogestins having a high in-vitro afflnlty for

either the uterine, breast or, bon estin, re tor. as we ol
activity by intra/@AdREde Mﬁ?@réﬁﬁ??%wm 16 ?ﬁ?‘é?"’%aﬁ& P@?ﬂ' [q%ﬁvaa
may be usefasd ccaﬁammgrm'pakyh group haviog et caman\atams. cﬁbﬁh@d&ﬁ!-tdmnethvl
nenopause, endonetri osis, breast cancer, cyclesynchrony, pregnancy

T el iusted

t he present i n\entachasrssiective pragestins: and/or antinfegestior Haviag a high imruitrer aff

de{ i vat i vets t hﬁ Aot bithdrithe luteries brd&ﬂbﬁﬁoﬁs“l?b gestirpreegptor amwm#malogml

anti progestins hay, er r

breast or écgig%\fgg rﬁ{évhﬂ?%é éﬁﬁqﬂgﬁéﬂs ahd &al l%bIFE A§£' r I bgb{??na% be
conpounds of this rﬂﬁ’&ﬁ’ﬁﬂeﬂﬂ?ﬁ@s@“ﬂﬁ@#@! wnllcpetr@eeﬂoratmemauseast one

of Rl and R2 is haémipenetridsis, trelst capeer, eyclésyncithy, pregnncystep@Gindtion, labor

where n=1-3. t hg rg&i of the conpounds of this invention
i ncl ude those%moﬂ%‘g{ﬁmﬁ;r el rPHL IS COor CS, RlL and R2 are hydrogen, R3

is 3,4-dichloro, and X is (CHZ)n V\/nere n=1- 3. 25 The cO ounds of
the present inventRELANMIERDN; gt HA e | Wi : n
Schene 1: 3
More specifically, the present invention relates to a series of nonsteroidal
15  heterocyclic derivatives, the activity of which mimics that of progestins and/or
antiprogestins having a high in vitro affinity for either the uterine or breast or
bone progestin raceptor.

The preferred compounds of this invention are those wherein L is SO2, at
20 least one of R and R2 is halogen, R3 is halogen and/or CF3, and X is (CH2)n,
where n=1-3. Another preferred group of the compounds of this invention
include those compounds wherein L is CO or CS, R1 and R2 are hydrogen, R3

is 3,4-dichioro, and X is (CH2)n, where n=1-3.

25 The compounds of the present invention may be prepared by the following
reaction Sche_me 1:
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PCT/ US96/ 16227 ' REACTI ON SCHEME 1 [err]

As can be seen from Reaction Schenme |, an appropriately substituted

benzocycl oal kanone (11) is converted to the cyclic acythydrazone (111) by a

5 neans known in_the art such as the nmethod of Hol ava and gé.wtl%}r%?“%z], Med.
0

Chem 14, 262‘,’0%7115313‘1‘)). Ceneral ly, this conprises conversion 0 an
[err] unsaturated keto acid using glyoxylic acid and base, followed
by the reduction _of the unsat ur REACTIORBCHEMERNg Wi th zinc in acetic
acid and treatnment of the reduced ketoacid with hydrazine to formll|
10 The substituted cyclic acyl hydrazone (I11) is then converted to
the cyclic hydrazone (1V) by reaction with a reduci ng agent such as,
for exanple, lithium al unmi num hydri de or @i borane in a suitable

sol vent such as tetrahydrofuran (T such as

ylconventi onal Qe
descri bed by J-L._ Aub : JR&N'jacqui ebzand . JEiﬁBErt I n
Bul |, Chem Soc. 5? 99 «1952) The-—t3e ycli ¢
ed with an ap

hydrazone (I1V) is_a ut ed benzoyl
hal i de or sulfonyﬁl hallde in a suitablte Sgl vent such as Ry pyri di ne or

I n an organi ¢ sol vent such as THF or tol uéne a base sucl as 20
triethylam ne to formthe nonsteroidal hCc derivative (1).
The product is isolated and purifiedy ques! known to those skilled

in the art such as.igk exgppol & BFNoouring the reaction mxture into
a dilute acid such as, for f e, hydrochloric acid, and extracting
the m xture with an 25 organic g such as nethyl ene chloride or ethyl
acetate. The organic |ayer s concentrated and the residue is

crystallized or purified by chromatography

As can be seen from Reaction Scheme {, an appropriately substituted
benzocycloalkanone (ll) is converted to the cyclic acylhydrazone (lif) by a
§ means known in the art such as the method of Holava and Partyka (J. Med.
Chem, 14, 262, (1971)). Generally, this comprises conversion of Il to an «f
unsaturated keto acid using glyoxylic acid and base, followed by the reduction
of the unsaturation by heating with zinc in acetic acid and treatment of the
reduced ketoacid with hydrazine to form i
10 o
The substituted cyclic acylhydrazone (Jil) is then converted to the cyclic
hydrazone (IV) by reaction with a reducing agent such as, for example, lithium
aluminum hydride or diborane in a suitable soivent such as tetrahydrofuran
(THF) by conventional means such as described by J-L. Aubagnac, J. Elguero,

15 R. Jacquier and R. Robert in Bull, Chem. Soc. Frapce 2859, (1972).

The resultant cyclic hydrazone (IV) is acylated with an appropriately
substituted benzoyl halide or sulfonyl halide in a suitable solvent such as
pyridine or in an organic soivent such as THF or toluene with a base such as

20 triethylamine to form the nonsteroidal heterocyclic derivative (1).

The product is isoiated and purified by techniques known to those skilied in
the art such as, for example, by pouring the reaction mixture into a dilute acid
such as, for exampie, hydrochloric acid, and extracting the mixture with an

25 organic solvent such as methylene chloride or ethyl acetate. The organic layer
is concentrated and the residue is crystallized or purified by chromatography
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RPCT/ US96/ 16227 over silica gel. The fractions containing the product
are evaporated and the residue recrystallized to afford the desired
conmpounds. The ami des obtained by this nethod can be converted to
t he thi oani de®o 978733 L=CS) by reaction w th Lawesons Reagent PEFUS96/16227
Plerr]S[err] in tol uene. Sonme of the hal ogenated starting

materials are not known in the li r - '

prepared by the r &Yfés'é'ﬁ%\ﬂ/ﬁf’i ﬁrrﬁeg%tl%hg cé'c“ﬁg‘r'fr'sq 5‘;%&&9@8%%%9%9
REACTI ON SCHEME 2 rpsifiug recrystallized to afford the desired gompOUAAR- additi on of 1.2
equi val ents of hal ogenating agent in the presence of al um num chl ori de

affords two isoneri Cf@%&{i@é&éﬁ%ﬁ%ﬁgﬂ%m@gﬁ'@& Rbfiverted 10HE thaapaes ' S

i ntroduced neta to the Toup. on Q reater th
equi val ent s- of 5hal(bgG§£PVﬁ§3‘g’Q§ﬁ’f“n rapesons BeagRM of 2§$mﬁ%eﬁﬂech| ori de

af f ords t he di hal obenzocycl oal kanones as well as two isoneric

trihal obenzocycl oal k thé\Hhiddenaild stanifgHdtalial aRF ASHGIcWN in the literature.
al kanones can be q@g@%ﬁédg\%#ﬁﬁffer t aal 0 enhto af %o&%. mé%cf r92
substitutions such fGomAGKAAS can be RIPRAMET BY the [RLpe $howe [, REAgtion, Scheme 2.
5-chloro-7- 20 iodo-1-tetral one. The activity of the conpounds of

the present invention is denonstrat BEAGTION SCHEMEn2ng in a progestin
receptor binding assay and an Ex Vivo Progestati onal

o) o + 0
1.2 eqiuv Y,/AICly Y\@K
X X X
Y
2.4 eqiuv Y/AICI3
O
+

0 Y o
Y Y.
Y Y
As shown, addition of 1.2 equivalents of halogenating agent in the presence of
aluminum chloride affords two isomeric monohalobenzocycloalkanones where
the halogen is introduced meta to the keto group. The addition of greater than 2
15 equivalents of halogenating agent in the presence of aluminum chioride affords
the dihalobenzocyclioalkanones as well as two isomefic
trihalobenzocycioalkanones. Additionally, monohalobenzocycio-
alkanones can be halogenated with a different halogen to afford mixed

substitutions such as for example: 6-bromo-5-chioro-1-tetraione or S-chioro-7-
20 iodo-1-tetralone.

10

The activity of the compounds of the present invention is demonstrated by
screening in a progestin receptor binding assay and an Ex Vivo Progestational
assay. '

25
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PCT/ US96/ 16227 Progestin Receptor Binding
The procedure used is essentlal ly that of J. L. McGuire, C. D. Bariso and
A . P. Shroff in Biochemstry 13, 319 (1974). 5 Uteri from New

Zeal and rabb to 2.5 kg) are placed in a cold buffer p.01 M
Tris-HA , %vﬁ'b’;om M EDTA, 0.25 M sucrose). The uteri Pé'rluswmzﬁ

m nced, vvashed and honogeni zed in cold buffer A The hom)genate (2 g wet
tissue / nL buffer) is centrifuged g ool Bindi at 4C. The h| gh
speed supermat ant fraction is usec as the receptor preparation. 10
A conpetitive bindin assay is performed by m xing 3H R5020 with the
receptor preparationt gerdire ysed isresantallydhat o d. Livie@uire. & Q- Barisorand A.
This mxture is mmumamm@mm&wum conpounds bound to the

receptor g are gga 3B gesio[;z§‘?<g?§}e°§l% % S0 BLAR: A
deter m ﬁQSrCXabeﬁﬂg’g%ﬁs- 0&5&) . 0l01 MEpER. Q25 M sieressl The urersammpe

bi ndi ng i s consi duineed,swastiedi antiiamogenized in coldﬂbmiamkl arheniedrhogbnany (D@ weted
to determine bindisgge Al tmﬁe'rﬁ§ cbAriRigR@ 2bb,000 G forﬁ%ni“g( '@ﬁ’hs&ﬁ@p&é&’m

breast or bone tigs
Pr ogest at i onal esg)eﬁ‘iatgn fraction ig jysed s thp JRCARIAPIEPARLON-] H- t hyni di ne i nt o
T47-D cells WMs used to test the effect of conpounds on T47-D cel |

proliferation. Corrpwadapeﬁtwaﬁndm 884ty i3 Pertbie by ﬁmﬁ@aﬁ-nsaddwmrﬁ treat

in vivo progesti | nd|t|o
denonstrate a suf | en?‘tegg f%i((,’ﬁ %ﬁ‘ @éﬁi n&?ﬁo’.:ﬁ obuglé??!@e% ngo""d A
sinilar method wa Mu'iedsr‘ma% gti42Cder t:h. Jhe campoundsiermnstoshe receptor
TE85 human bone crbissparated from those frdel i solftiun esing dedran doater) charcoat e the

enpl oyi ng Stalfsdaréi'nétlrﬁro'f ts%m boanaqgmaf&g tof- i aaems‘%nn%ewé(}% 1’?
1640 di
(012 %0 'm > Porae 'S mqaysmopeimawaﬁsw by d rnsun

procedures. 35 Cells were plated in 96-wel I mcrotiter plates by
i ncubation in RPM A similar method may be used to determine binding affinities to progestin
receptor derived from breast or bone tissue.
20

The incorporation of 3H-thymidine into T47-D cells was used to test the
effect of compounds on T47-D cell proliferation. Compounds of the present
25 invention have utility to treat in yivo progestin modulated biological conditions
where they demonstrate a sufficient effect on the growth of T47-D cells.

A similar method was used to measure the effect of test compounds on
TES8S5 human bone cells.

30 _ .

T47-D (human breast tine) was used employing standard sterile
techniques. Cells were maintained in RPMI 1640 medium supplemented with
fetal bovine serum (10%) and insulin (0.2 L.U./ml). Celis were trypsinized and

~ passaged using standard procedures.
35

Celis were plated in 96-well microtiter plates by incubation in RPMI
medium (phenoi red-free, insulin-free, 5% charcoal treated fetal bovine serum)
at 37°C in an atmosphere of 95% air/5% CO». Approximately 48 hours later,
spent medium was replaced by fresh medium containing test compounds

6



medi um (phenol red-free, insulin-free, 5%charcoal treated fetal bovine

serun at 37[err]C in an atnosphere of 95%air/5% CJerr].

Approxi mately 48 hours | ater, spent medi um was repl aced by fresh

medi um cont ai ni ng test conpounds

6 VO @6/otif 3532 PCT/US96/16227

PCT/ US96/ 16227 di ssolved in DVBO (0.1% final concentration) and the

[ bated f t el
tas added and the. s inAMSQ B Hial Erteisador) fiing E’?ﬁ“‘ﬁ%‘%@ﬁ%@ﬁ” |
The test was then apmpgiethtelyt22 hduss.adkdiThymidine was added apgdha ingwbatien allp
thémhd' ne. tcgl lbs t 6@@@%‘?% shbfir thoﬁg UiHettebt Was ﬂieﬁ%toppea with' ma%idﬂitxmdf
and harveste st andar ur
t hyni di ne i ncor >|c;or axeassiuy q\XA@&%t gg‘lﬁ ﬂ'g%n%ﬁ | quélé H'Eolul?le thymidine.
counting. The p¥i ntiypsinizeshand harvasted by sardpsd prred Uﬁspai*\?rﬂ"‘%%tq‘ngﬁr c
progest 11 n and RUA8thyniidind ihddrprarsel mm DRAsvascdetpaminds bydigaidgsoinaiiiatiory "
at concen n

consi dered active %fn%m}%ﬁs drllok dere b Ji"“ﬁ@?ﬁ%‘f“’n? | nWon
Resul t s wer Brogeptin. 38d RUASS, ﬁ@ aptproeesting [ st camppuagds e, Yneeded
to increase sgreehéd af edricantratidrisirasging romc@i tto 400Q 8M. eA chinpound was
concentration peed rbd Alchivd it it stimplatBd G RiR#EE ft‘ﬂ/dﬂ&ﬂ%ﬁébraéﬂubﬁ erashien
by 50% (EC[ err aﬁa l'e 6(5&!

TRCRLEC R By of o e o ey
descrl bed in the prolliaralﬁan ?.Masgpveccomml |(§Gmu§@nth®°ﬂ§§ﬁtféﬁ'°“ peedeg ipdrhibit

and V. Malviya, Gy &ﬁl@é estone mduﬁhCﬂ’ohfel?éilonEW 50159850350)'] A ¥alaa fessithan 1000 nM
Drivdahl, G Howard Sg Soc. Exp. Biol. Med., 166,

d Proc.

113 (1981); and I. tae ‘gﬁ S. Karby, F. 20 Weiss, J. Delarea, M
Raduy, S. Cha|!5,|k and H Brenner, Eur.J. Cancer, 15, 659 (1979).
TABLES 25 Tabl e\sfbetﬁ)uﬂhenpptdaﬂen of thelprocediure LUsech are desaribbd uther

cancentzar o of o S e, Chimateh, b s 9 Spatdo eugaand %mm
d di spl S LAY é‘ﬁaﬁggﬁ""ﬁ gl ink,
Cytosol 1 ¢ progest | Soc-Exp ol Med, (B8] t4% (19810 iKeyeer. L pyepoé‘ Karby, F. "

proliferate or2eo wWeidd)ist Db@eﬁiﬁ%d‘?ﬁspemmhnd H! Btenner, chLTAmmanaﬁ.
breast 30 carci nggg(fﬁéas (T47D) there is no value reported in the

T47D col um t hat rticular conpound was not tested.

Tabl es 2 and 3 show several exanples of the invention with nol ecul ar
formulas, nelting points, and activity exprEABAESSs the average increase in
35 bone cell proliferation at 5 concentrations (CP) or as the

equired to di 2Pl ace STHARH s eximbist g fuler, Whf mo ?é‘*? pibist)mettng,
from the human bongoibts $ke bindingcatinitygxpressed as the concemratzon of compoun in
nanomoles per liter ( x10-9 M) required to displace 50% of H3 labeled R5020
from the rabbit uterine cytosolic progestin raceptor (PR)ICsp), and the ability to
proliferate or to inhibit the R5020 induced proliferation of T47D human breast
30 carcinoma cells (T47D). lf there is no vaiue reported in the T47D column that

particular compound was not tested.

Tables 2 and 3 show several examples of the invention with moiecuiar
formuias, melting points, and activity expressed as the average increase in
35 bone cell proliferation at 5 concentrations (CP) or as the concentration of
compound in nanomoles per liter { x10- M) required to displace 50% of 1125
labeled vinyi nortestosterone (VNT) from the human bone progestin receptor
(BPR) (ICs50). It there is no vaiue reported in the CP column that particutar
compound was not tested.




(BPR) (1Cerr]). It there is no value reported in the CP columm that

parti cul ar conpound was not tested.
7 WO 97/ 17332
PCT/ US96/ 16227 Table 1
SULFONAM DES [err 5 # Rl R2 X R3 T47D
27
For mul a 97132 1 H B (CH)3 4-I SopcTusaits
C19H18Br I N2O2S 180-1 10 2 H Br (CH2)2 4-1 10
C18H16Br | N2O2S 197-8 3 Br BrTapigHd) 2  4-1 2.4  +337
C18H15Br 21 N2Q2S 202-3 - 4 d H (CH2)2  4-1- 8.3 -654
C18H10CLlI N2C2S 194-6 5 Br H (CH2)2 2,5-di 34  -495
Cl18H15C 3N22S SULEG@NAMIDES + indicates agonist SClerr] nM (the
concentration stinulating 2-fold above control) -indicates
ant agoni st ECferr] nM agai nst R5020 i rsguce rolife I on
Table 2 20 AMDES [err] =R,
N™" Sq
O O
5 R
$§¢ 81 B2 X a2 EB I47D Earmuia MP
1 H Br (CH2)z3 4 76 C1gH18BrIN2028 180-1
10 2 H Br (CHa)z2 4 10 C1gH1gBriN202S 197-8

3 B Br (CH2)2 4 2.4  +337 C1gH158r2IN202S 202-3

4 o | H (CH2)2 4 8.3 -654 CqgH10CIIN202S 194-6

5 8r H (CH2)2 2,5-diCt 34 -495 CgH15CIaN202S 188-7

15 + indicates agonist SC20p nM (the concentration stimuiating 2-fold above
control) .
- indicates antagonist ECsp nM against R5020 induced proliferation

Table 2
20 AMIDES
N -
N
o
£ X 83 CP BER Eomuia Me
25
6 {CH2)2 3,4-diCl 11§ C1gH1gClaN20 154-5
7 (CHa2i3 3,54diC! 120 8.4 C20H18CI2N20 115-6
8 (CH2)3 34-diF 48 CaoH1gF2N20 117-8
9  (CHa)a 3,4-diC! 123 107 C20H18CI2N20 136-7
30 10 (CH22 3.4-diF 112 CigH16F2N20 148-7
11 (CH2)2 3,5-diCt 113 11.6 C19H16CI2N20 141-2
12 OCH2 3.4-0iCl 107 3.6 C1gH14CI2N202 166-7



25 6 (CH2)2 3, 4-dicl 115 C19H16C 2N20 154-5
7 (CH2)3 3 5-di d 120 8.4 C20H18C 2N20 115-6

8 (CH2)3 4-di F 4.8 C20H18F2N20 117-8 9
(CH2) 3 3, 4- d| C1 123 107 C20H18C 2N20 136-7 30 10
(CH2) 2 3wt B2 112 C19H16F2N20 PqU@ssn6227 1,
(CH2) 2 3,5-did 113 11. 6 C19H16C 2N20 141- 2

12 OCH2 3.4-did 107 3.6 C18H14C12N202  166-7

8 WO 97/ 17332 _

PCT/ US96/ 16227 Table 2 { Comhid)2 ( Cont.d.) # X
R3 cP BPR Formul a MP 5 13  SCH2

3,4-did -50 C18H14C 2N2 1455 2

3, 4di O t o 018:%40 2N2CO)SQ'E 1% Ema ME
Table 3 10 THSOAM DES [err] # X R3 CP BPR
Formul a MA3  §BH2 16.4diqiCH2) 3 3, 5-d&bCl - C1aBUCIIN20S23. }5-6
C20H18C 2N2S 0 (CH2) 3 3g4-di F .
C20H18F2N2S 14 0k 19'1'%( c2)3 3, 4- oy " orpiifsbinzo 1224
C20H180 2N2S 140-1 18 (CH2)2 3, 4 d| F

C19H16F2N2S 170-1 20 19 (cH2)2 Tables3ii O 87 44.3
Cl9H16Q 2N2S 4p 1113H|bAM|DES 20 (CH2)2 3,5-did 103 10. 2
C19H18C 2N2S 16 21  OCH2 3,4-did 2.0
C18H14C 2N20S 187 8 22 CH2 0.5
C1l8H14d 2N2S 138-40 25 jtions containing a
conmpound of the present inventign ag .t he redient in

intimate adm xture with a pharrraceu
according to conventional pharmceul

& X Ra CP BPR Fommula MP

15
15 (CH2)3 - 3,5-diCl 109 233 C2pH18CI2N2S 149-50
16 (CH2)3 3.4-0iF 111 C2gH18F2N2S 134-6
17 {CH2)z . 3,4diCl - 118 32 C20H18CI2N28S 140-1
18 (CH2)2 3,4-diF ' ) CygHqgF2N2S 170-1

20 19 (CH2)2  34-dCi 87 443 C1gH16CI2N2S 110-1
20 (CH2)z2  35-diCl 103 10.2 C1gH16ClcN2S  162-3
21 OCH2 3,4-diC! 2.0 C18H14CI2N20S 187-8
22 CH2 3.4-diCl 0.5 C1gH14CI2N2S 138-40

25 Pharmaceutical compositions containing a compound of the present

_invention as the active ingredient in intimate admixture with a pharmaceutical
carrier can be prepared according to conventional pharmaceutical
compounding techniques. The carrier may take a wide variety of forms
depending on the form of preparation desired for administration, e.g.

30 intravenous, oral or parenteral. In preparing the compositions in oral dosage
form, any of the usual pharmaceutical media may be employed, such as, for
example, water, glycols, oils, alcohols, flavoring agents, preservatives, coloring
agents and the like in the case of oral liquid preparations (such as, for example,
suspensions, elixirs and solutions), or carriers such as starches, sugars,

35 diluents, granulating agents, lubricants, binders, disintegrating agents and the




conpoundi ng techni ques. The carrier nmay take a wide variety of forns
dependi ng on the formof preparation desired for admnistration, e.g. 30

i ntravenous, oral or parenteral. In preparing the conmpositions in oral
dosage form any of the usual pharmaceutical nedia nay be enpl oyed,
such as, for xanpl e, water, glycols, oils, alcohols, '

agents, presEPVEPrV@s col oring agents and the |ike iﬂ&#ﬂé8@g§g7of
oral liquid preparations (such as, for exanple, suspensions, elixirs

and sol utions), Olik&ﬁ‘arthb%"a§e SH6 §§hd5;§¢%b§ﬁﬁ§ns SSLER 5, for%'ianiéld %Wd%rs

granul ati ng agent g,pd WA S CA N SIS0 of i Sa23'iA beh AN 1B B

PCT/ US96/ 16227  capsules tegresent the mastcadyrntagepus oral dopagspanibionmn in whighicase,

f gr ex atrrpl te povvfl $6ifd pharmaceGtitas barieread dividualysempiBped Ul Aesired,NabibtsoRER | N
admi ni stratio equs
oral dosage u% t pg sﬁéér—%q 8%entgﬁ€-93wegsu %?5‘?‘@ R%&h%@ggo%? 5%%%?#% @‘
are obvi ously enpFRFieewill ysunlly comprise staria watas, though ofher inggedieqisanaxiber
enteric-coated byemsploysd; fbr eeampie( teeaid sotubiliipioe tdrgpradatvativiecpurposes; ingctaisie

will usually conbgige kﬁ&'ﬁ%&@#%qr&?&ﬂéﬂhm%ﬁﬁﬁchgg %g;ogna& iBbld Bairiers,
arpiacsUtical

enpl oyed, for exa to al y or fo reser oses

i nj ectabl e E\gtﬁ%e"ﬁ@" "@é“ﬁy
appropriate [1Qui domaosmmssqf the presestimpentibnigr agenttheanodtmem dfiaoy ofray be

D56 i h the 1T ont neoTRRBPHOTR merihauseBRTMUARNS.  rebLaRERS Bctebyichiny:” | Of
endonetriosis, br BE@P“"‘E%E%V"M@%‘I Wﬁf‘ﬁ'ﬂp 8’ o§a¢p i’@lﬂﬁ?ﬁ'gﬁeﬁpﬁﬁﬁ"?ﬂ?
| abor induction oﬁ%@&d{?@%@fﬁsﬂmmvtﬂO@tWWtawBOPOTOSISWéQMN
likely are endonebumamlsdosayitumce@ tabletpoapsute mmaaanmm iike, gronedut 1 1o

about 1 to 15 HEMSES rggfé %ﬁiﬁ‘“ e S

100 ng/ kg/ day of 930'“'?%9 arﬁ@%ﬁmn@ae@may ¢ 8p¢9 and
dependi ng upon t heontlitonzidhe patient anddhe partmtxlarbanqhadm beingaested.he parti cul ar

condi tion being tested. ' EXAMPLES 20 | . Preparation of
Starting Material gxgpLgsr medi ates Used in Preparino Final
Products of the Invention The follow ng Sections A, B and C

contain a des%‘hptlon of the preparation 25 of certain starting materials
and internedi at es .usd?rapanationnés Matercalsendtlmtennedlatesd.!ﬁapdands of the
present invention. RIS R lINE
In the foll ow ng exanpl es, N—br onpbsucci ni nm de can be substituted for 30
brom ne and N- chl or osThecfoliowing Sextions A Bi ared € aontain asiedcriptiontdt ¢he prepainatinno

conpounds. N-29dogtiéeitdih BlarfigimbRinal antfintdiffechiies Gsbtul ih ¥ preparation of the
compounds of the present invention.

A Emnamnn.oi.ﬂalnhenmﬂannnes
In the following examples, N-bromosuccinimide can be substituted for
30 bromine and N-chlorosuccinimide or chlorine can be used to make the chloro
campounds. N-iodosuccinimide affords the iodo analogs.

O o]
Y

35 1-indancne (V1) Viia, X=Br: VlIb, Y=Br; Vilc, X=Y=Br

10



35 1-i ndanone (VI) VIla, X=Br: VIIb, Y=Br: VII.c X=Y=Br
10 WD 97/ 17332

PCT/ US96/ 16227 6- Br onoi ndan- 1-one (VI1b)and 4-bronoi ndan- 1- one
(Mla). A 250 nL three-necked round bottomflask was e ug{)g)ed
with a water woemwapl ed Uebi g condenser, a mechani cal stirrBeT/E§81

pressure-equalized 5 addition funnel protected by neans of drying tubes.
The flask was cha . a (16.6 g, 0.125
mol es) and stirret g, mol es), which
had been ground to a f| ne powder with a rmrtar and pestle was added in
two portions over 3 mmnthﬁa@nmd round mmhuﬂashwadeqmpemmtmyvater

acconpani ed by a

m nut-es. " a

well stirred sealomurmcmﬁnda m&gpenzsmom)tam &iﬂledtwmleb?-om ne
had been added, ‘?1% ﬂéne W]B &@@0 gl 6"()‘.'“:'6‘048&)5 whRALIRE bbngrigicio & #ihé pbwd8PC

for 5 m nutes. St

crushed ice and ZW'"Ma ’B?“%’cﬁﬂdle‘?‘ﬁﬁﬂgt“éa& aa%em?lf'% ggwﬁﬁs B%F‘fg‘d{ ‘R% éo%%ug °

m xture was then evalutiondoffliC! gas was aceespanie seqmqemte 9"°‘“!UD§'F¢‘B? wat er

and extract edigv t fhix@iracrapidRrBstanis-a dark srown/Thernegensiul slurry whick wasastitreder e
washed with water é%&@g %11) ﬁ%&'l ed over anhydrous sodium 20 sulfate
and concentrated & o6 ared oil which crystallized on

standi ng at room tenperature. Product analysis by GC-MS showed a

1:1 mixture of noDNobrBrEMINe (3T MH, 0.06 moleE) wastadeied dropwise ttherweibstirsghed on
a silica gel Col umismg.% \zfﬁe%c.mnd? 2 AttePallNfhe B8 mind hdcPbdan Addtids e

separating th

t Sl
recrystal l'i ze ﬂ%MBmﬁ W F‘lra ’BI &c%r&r%%} \r,1¥§ ﬁ"ﬁg&gﬁ While still hot,
(VIla) and 4.0 g tl'femmemsmmmimmtoqwm gwshed ice and 20 mi,pf gpncpnieatgd3 7. 7

% npl08-109[err] Mmbnagaaomarwmﬁﬂdsﬁﬁéh stifédfor itDaminbtes 3 @ilutbd WilttR

CDd 3 2.7 7.66-
770 (dd. 11y, 7. 300l Wiler @xia B i oeodP 20 . T cimblied etlr
c, 51. 22: Hegrms wepa,washed with water (2x109 mi) and dried over anhydrois sod

20 sulfate and concentrated to give 10.6 g of a red oil which crystaliized on

standing at room temperature.

Product analysis by GC-MS showed a 1:1 mixture of monobromo isomers.
The material was chromatographed on a silica gel column (45 x 10 cm ) using
26 n-hexane/THF (8:1) thereby separating the isomers. The separated isomers
were each recrystallized from hexane to give 3.8 g of 6-bromoindan-1-one
(Viia) and 4.0 g of 4-bromoindan-1-one (Viib).

Vila: yield 37.7 %; mp108-109°Clight yeilow prisms; IR (KBr) 1712 cm-1;
30 1H NMR (CDCl3) § 2.70-2.74 (m, 2H), 3.08-3.12 (m, 2H),7.35-7.38 (d,1H), 7.66-
7.70 (dd, 1H), 7.87-7.88 (d, 1H) ; ms m/z 211; Anal.Calcd. for CoH7BrO: C,
51.22; H,3.34. Found: C, 51.10; H, 3.25.

Viib: yieid 35.8 %; mp90-92:C light yellow prisms; IR (KBr) 1709 cm"1; 1H
: 35 NMR (CDClg) § 2.71-2.75 (m, 2H), 3.06-3.09 (m, 2H), 7.25-7.30 (dd, 1 H), 7.69-
7.71 (d, 1H), 7.74-7-76 (dd, 1H); ms m/z 211; Anal.Calcd. for CgH7BrO: C, 51.22;
H,3.34. Found: C, 50.38; H, 3.24. '

11




VIIb: yield 35.8 % np90-92[err]C Iight yell ow prisns; I~R'(KBr) 1709
cnferr]; 1H 35 NWR (CDCl 3) [err] 2.71-2.75 (m 2H), 3.06-3.09 (m 2H),

7.25-7.30 (dd, 1H), 7.69- 7.71 (d, 1 H), 7.74-7-76 (dd, 1 H); nms nlz
211; Anal.Calcd. for COH/BrO C, 51.22; H 3.34. Found: C, 50.38; H,
3. 24. 7/ 17332

PCT/ US96/ 16%97\’/933% 7-Brono-1-tetratone (I1Xa) and 5-br oer-!:’L(ETt,g?grﬁgI&g-r,]e

(I Xb) [err] 1 -Tetralone, (VIII) | Xa, X=Br;

| Xb, Y=Br 5 j-tates e 01A8) (@ oMt R-1QIIS SR “" was added
dropwi se to anhydrous - alumnumchloride (16.6 g, 0.%25 nol) wth

vigorous stirring over 3 m nutes.
added to the resulting slurry over
to 80[err]C for 5 mnutes afte
and the still nolten m xture ed IO P30 ¢ ed ice
containing 20 m of 12N HC . wng the sane work as for exanple 1,
10.85 g of a brown oil was obtained. The oil was chroi¥at ographed on a
silica gel columstrabhex (VM)Ccm ) usi ng hexangXd Hk=Er8I1Xb, Y=Bre separated
| somers were each recrystallized fromhexane to give 4.2 g of

7- br ono- 1- t et? al one (I'Xa) and 15 4.5 g of 5-bronop-1-tetralone (I Xb).

| Xa: yield 37.2 % rpTeétradnpMHl) (7.8igy 005, aiol)ovas added: droprisexdranhydmes

grr[8 Sf r2 ] ;9 31Ht , muwl;ﬁihféﬂﬂfgb {185'd, 02125°mal) 1:8&(7 ﬁgorabk shring-ovef 8 ihutedH) .
8. 14-8. 15 E d, E%I%Ti“ﬁéaé’zmb%,"sm g dedhd 1o/ 382"'@%)%\5%98?’&'0{8 fiputes. |,

4.03. Found: C, T¥he mixture wasdeated to 80°C for 5 miwites aiterihe adeitiop ofpromine was
45- 46[ err ] C, 10 ghtompiete and the Stll mbitdr( Iture WakSpourkd intb 11501g of crushed\ite

(291011, By i, i g o o i i

Bromne (3.71 nL,A0.06 nol) was
M0 ninut es. The Jn xture was heat ed
qddi taigny 8of briw 10 conplete

m 2225; Anal . Cal 8:85150f 3 Hrown gilwas @btained; sThg oil was chipmatogaphe ,“’%gf'?i;
H 3.94. Geicaliirbn ¢4 x 11 0-¢re ) using hexénaTHF8d).7 Theiseparated isomersaweree
(1Xd) and gach facrydtaNi2e® trém! 1tixkAb 8 give!4@)g df<7-blomo-1-tetralone (1Xa) and

15 4.5 g of 5-bromo-1-tetraione (IXb).

IXa: yield 37.2 %; mp74-75 °C,light yellow prisms; IR (KBr) 1676 cmi; 1H
NMR (CDCla) 5 2.09-2.18 (m, 2H),2.63-2.67 ( t, 2H), 2.89-2.93 (t, 2H), 7.13-7.16
(d, 1H), 7.55-7.58 ( dd, 1H), 8.14-8.15 ( d, 1H); ms m/z 225; Anal.Calcd. for
20 CyoHgBrO: C, 53.36; H, 4.03. Found: C, 53.14; H, 3.96.

IXb: yield 39.8 %; mp 45-46°C,light yellow prisms; IR (KBr) 1679 cm™1; 1H
NMR (CDCl3) § 2.11-2.20 ( m, 2H), 2.62-2.67 (t, 2H), 2.94-3.03 ( t, 2H), 7.15-

7.21 (dd, 1H), 7.71-7.74 (dd, 2H), 7.99-8.02 (dd, 1H); ms m/z225; Anal.Caled.
25 for C1oHgBrO: C, 53.36; H, 4.03. Found: C, 52.97; H, 3.94.

o) Z 0
AlCly / Bro )
—_— -
w
Y
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30 12 WD 97/ 17332

PCT/ US96/ 16227 | Xc, X=Y=Br, W-Z=H | Xd,
X=Y=WEBr, Z=H;, |Xe, X=Y=Z=Br, WH Bromine (7.42 g, 0.12 nol es)
was added dropwi se to a slurry generated 5 from anhydrous al um num
chloride (16. Gwgo7Pr3325 nol) and 1-tetralone (VIII) ( O POB/USBHN6220s | n

exanple 1. This yielded 15.0 g of a brown oil on work up which
crystallized on standing. We;g xture of 87% di br om nat ed
product and 13%of a 1:1 m "E\x/%quﬂ% r‘gfg] nat ed i soners. Chromatography
and recrystallizati on PXdok=Ne)sBr, e IXB, X=Y=Z=BOW=H 1 Xc: yield 51%
np 60-61[err]C, |ight yeIIow prisms IR (KBr) 1690 cnferr]; 1H NI\/R

(CDC 3) [err] 2.11-2.20 (m 2.62-2.66 (dd, gy
J=6.2Hz), 7.58 (d, 1H, BWPEX“%Q&Q 12 raolea»wasmagdmn\gwea 99"%“ed
Anal . Cal cd. for 5C1Gid¥Bagiydréls SBminum thidriéd (1676 gn0.125mdiparkl 1-tetralang Vill) 15

8- Brono- 1- benzosubqbggqn&%égbga%I?rq-rﬁgﬁelag{_ ?Pxn ré)g,%mtpan %fk’,lp which

Xl b, X=Br, Xlb, Y=Br ner a
procedures detai | e&%‘?@“f ‘?ﬂ‘é’“ Mﬁ?%’f’%a P\'?@“"’%fta /'ba ipated ones,
a mxture of benzogpntsducdard (3% g 0:1 rguxnme ottribminjinatad isomarsa Chromatographyde

(16.6 g, 0.125 nol bnd&é&yﬁhmm&&n(ﬁaxﬁﬁe gavdP7gp! ) vielded 11.87 g

of a brown oil ,after the usual work up. GG Ms showed a 1:1 m xture of 25

monobr ono i soner's contai ni ng. 2% of the di brono isone
yield 30% np 38-38. 5[ e yield $t%; mp .MBGMyelmmﬁnszm(KﬂrHS% cnr‘ 1H
Anal . Cal cd. for CLNMRBCDCIaEs 561-220 (i, 2H§2.62-2:66ddd, QH)S&SS& 97-|(t 2H562. 30

T L o PR

alod fof C1 39.51; H,2.65. Found: 2 49,

~ Xia, X=Br; Xib, Y=Br’ Xic, X=Y=Br

20
Foliowing the general procedures detailed above for the preparation of the
bromotetraiones, a mixture of benzosuberone (X) (8.01 g, 0.05 mol), aluminum
chioride (16.6 g, 0.125 mol) , and bromine (3.07 mL, 0.06 mol) yielded 11.87 g
of a brown oil after the usual work up. GC-MS showed a 1:1 mixture of
25 monobromo isomers containing 2% of the dibromo isomer.

Xla: yield 30%; mp 38-38.5°C, off white powder; ms m/z 239,
Anal.Caled. for C41H11BrO: C, 55.25; H,4.64. Found: C, 54.83; H, 4.62.

30 Xib: yield 32%; clear oil bp 101-105 @ 0.12 mmHg; ms m/z = 239;
Anal.Calcd. for C11H¢(BrO: C, 55.25; H,4.64. Found: C, 55.32; H, 4.59.

35
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PCT/ US96/ 16227 5,6-di brono-1-tetralone Xila and .
6, 7-di bronp-1-tetralone Xllb [err] Xl'la, Y=Br,
X=H b5 Xl1b, X=Br, Y=H

Fol l owi ng the sanme_net hods detail ed above for the brom nati

tetral one, ¥ W®% of 6-bronp-1-tetralone X1 (2 g, mmol )QQT@’%R‘H&%W

chl ori de (16.6 g, 0.125 nol) , and bromne (3.07 nL, 0.06 nol) vyielded
B-eti . FLidtf g1 B i . z 8 A B.

Preparation of Cyclic yl hy nes

3,4-Diazo-1, 2, 3,9,9a-tetrahydrof | uorepe-2-one (X Il) 15
conpound was prepared as described i ¥ Toma, L, Ci gnay,
Barl occo, D. and Ronchetti, F. J4& Chenmigl, 88, 15
t hr 8Me=2"Bhe (
title conmpound was prepared 8“de¥CriYed in Hol ava,BH. N\

Partyka, R A J.Med. Chem 14, 262, (1971). Y

3,4, 44,5, 6, 7- Hexanhydo- 2H benzokf16. 7] cycl ohept a[ XH&c¥eBr| dagH ne- 25 2-one

(XV) The title conpound was prepared dese,! Red,in Hol ava, H.
M and PRrtyka, R A J. Med. Chem 14, 262,’?'?'1'9??." ¥eh

The title

The

Following the same methods detailed above for the bromination of
tetralone, a mixture of 6-bromo-1-tetratone Xll (2 g, mmol) aluminum chioride
(16.6 g, 0.125 mol) , and bromine (3.07 mL, 0.06 mot) yielded 1.87 g of a brown

10 oil after the usuat work up.

B. Ereparation of Cvciic Acylhydrazones

3.4-Diazo-1.2.3.9.9a-tetrahvdrofluorene-2-ona (X}
15

The title compound was prepared as described in Toma, L., Cignarella, G.,
Barilocco, D. and Ronchetti, F. J. Mad, Chem.. 33.1591-4, 1890.

3.4-Diaz0-1.2.3.9 10.10a-hexahydrophenanthrene:2-one (XIV)

20
The titie compound was prepared as described in Holava, H. M. and
Partyka, R. A. J. Med, Chem. 14, 262, (1971).
25 2-opne (XV)
The title compound was prepared as described in Holava, H. M.and
Partyka, R. A. L. Med. Chem,. 14, 262, (1971).
30

The title compound was prepared by treating 5-Bromo-1-tetralone (IXb)
{20 mmol) with glyoxylic acid (20 mmol), the product reduced with excess zinc
in acetic acid and treated with excess hydrazine by conventional means as in

14



30 8-Brono-3,4-diazo-1,2,3,9,10 a-hexahydrophenant'hrene2-one (XVlI)
The title conpound was prepared by treating 5-Brono-1-tetral one (I Xb)
(20 mol) with glyoxylic acid (20 nmml), the product reduced with excess

zinc in acetic acid and treated with excess hydrazi ne by conventi onal
means as in WO 97/17332 14 PCT/USISNS227

97/ 17332 PCT/ US96/ 16227
Hol ava, H- M and Partyka, R A J. Med. Chem 14, 262, 5619719)7 gi ve the
title conpouligfava, H. M. and Partyka, R. A. J. Med. Chem. 14,262, (1971} to glve the title

7, 8- Di br ono- 3, 4- di compdund. 3, 9, 10, 10a- hexahydr ophenant hrene2=one (XVI1). 5
The title conpound was prepared by treating 5,6-D bronp-1-tetral one

(XIra) (10 nmmol) wth.gl yoxyljc aci Q .ol th roduct reduced M, Lh
excess zZi nc 4 w2 tIRZO; ale ai' SgE i’
hydr azine as irb Hol ava, H M and Partyka R A J. Med. Chem 14,
262, (1971) to give t'TﬁettitIUc% r%hred by treatmgss-leromo- -tetralone

£ 0105 0 2 BB R o b o s

(Rosowsky, A., Chazir®inscgtic meid arwgeneafts trgated mithzexcess hysirazim eanin HolagaoH.

15 (1971)) 50 mmlwwlridlpsi?o@m AC JnMed. om0, 262 (P71 16 BivE the thi batEipalind)
an

excess zinc |nmacet|c aci d thereafter treating with excess hydrazi ne as

in Hol ava, H M and Partyka R A J. Med. Chem 14 262, (1971) to
gi ve the t i t4=aiQRstsQIAg0-1.0¢.2.10.103-n0X3 : B (XVHI)

- 8-Bronp-3,4,4a,5,6, 7- hexahydro 2H benzo[6 7] cycl ohept a[ 1, 2c]
Fy“ fla2| ng é one (1X| X)rhe title compound Wais'd @gﬁ ‘Beéhlafda
reating r ono- enz su ergne 4%1
reducing with exce (g?éﬂ‘?‘@k&c‘ﬂ'd g Rtl‘?g %@??f’gg't EB%th

excess hydrazite =#4971) 86| raml with glypxylicaacidh 5@ ywmol and hase then redudingiwitithem
14, 262, (1971) t coxgbs£zinBn hbdticaitidandmershfter treatm with eXcess' tRirdzivié 881rDf

O/ e vt 200 ol e AR Py ity ?%%‘*?’z‘ﬁém g g

mol ) was di ssol vdifled compoundy” 1 equi val ent of |ithium al um num hydride (21

20 g:Bromo:3.4.4a.5,6.7-hexahydro-2H-henzol6 7icyciohental1.2c]
pyridazine-2-one (XIX)

The title compound was prepared by treating 6-Bromo-1-benzosuberone
Xib with glyoxyiic acid, then reducing with excess zinc in acetic acid and
25 thereafter treating with excess hydrazine as in Holava, H. M. and Partyka, R. A.
J. Med. Chem. 14, 262, (1971) to give the titied compound.

C. Preparation of Cyclic Hydrazones
30 3.4-Diazo-1.2.3.9.10.10a-hexahydrophenanthrane (XX)

3,4-Diazo-1,2,3,9,10,10a-hexahydrophenanthrene2-one (XIV) (2.5 g, 12.5
mmol) was dissolved in THF and 1 equivalent of lithium aluminum hydride (21
mL, 1M solution in THF) added dropwise. After 30 min at 22°C., 15% NaOH
35 solution was added dropwise and the gelatinous precipitate filtered. The filtrate
was dried over magnesium sulfate and filtered and evaporated to dryness to
give an oil which was used as the starting material without further purification.

15



m., 1M solution in THF) added dropw se. After 30 min at 22C., 15% NaOH 35
sol ution was added dropwi se and the gel atinous precipitate filtered. The

filtrate was dried over nmagnesiumsulfate and filtered and evaporated
to, dryness to give an oil which was used as the starting materi al
\iVISt hout furtSqur,g %%ggat I on. PCT/US96/16227

PCT/ US96/ 16227

7- Chl or o- 3. 4- di az@-Chibra-04-Hixzh : A P )

7- Chl oro- 3, 4-di azo- 1, 2, 3 9 10 10a hexahydrophenanthrene2 ane (XVI II)

was di ssolved in THF and 1 equivalent of lithium alum numh

solution in THF) addefrGNIBm.4ciazert.23.380.1P4- h&?‘ahﬂ’@i’ﬂ@"l%w?%t@? QSVWM on
was added dwgsndissolwed irt TEHFanact pquivdientiofliithiumdluminant hydridet{ tMwas

dried over = 5  TEBMIBAIHHE) ddtfe arduwise! Rflerdlinfiy BP23-C! RSk INAGH KAiEfich Wes

glu\r/?f ?ga? : l)n\.ml ¢ h@\%ed dropwnse and tﬁe precnpnta%e {l Eereg [f%e ?l[tra?e 0 tt,weru

8- Br ono- 3, 4, 4a, 5, anggnesium sulfate? filtered ang evaparatsddoaitynass 10 Bivie an oil which was

pyridazine (XXI1) ysed as the startm% material without further unfcatuon.
8-Brono-3,4,4a,5,6, 7- hexahydro H-benzo[ 6, 7] cycl ohept a[ 1, 2c]

pyridazi ne-2-one (Xl X) (1 0 was di ssol ved |n THF and 2

equival ents 19 J@:Bromeslahgs X0 Rua -2 DZIQS jeRIa0cdise. After 2
h at 22[err]C themmxxu) was quenched W t h 1 m_ of 6M HC and
neutralized with 50% NaCH sol ution then dried over magnesium sulfate

and filtered. The filtrate grated to ess. to |ve an oi l
which was used as is %ﬁm& V?i 52&7 -hexahydre-2H- gﬂnzo?s%&yclohepta

8- Br onp- 3, 4- di azo-pyridaging-2rond (XIX)t ) Pt mpictineas dissolved WFpndZequwaloms
(8186 ogo g g Cr:THTng;) o*diboglaﬁe %ﬂv/l IBSWW#W(&W@S%&% arglep the reaction
di bor ahe f\',% QF?\QS aue%%ai{ﬁﬂaéﬁ Pr] C
the reaction was HE%F! GGBdESB" mgaeﬂﬂ@ﬂlfﬁﬁtﬂﬂdffﬂh'@ nﬁﬁf"ﬁféﬁ’ Ve AvaRomIgR L 1
mL of 6M HCO and rdryrigssltozyiee an oil whmttvhaslﬁﬁéd\hﬂd without turther parficltioed over

magnesi um sul fate and filtered. The filtrate was evaporated to
dryness to gi L Qi | whi h_was ed_ as |s W|th_out fur
purification. \és 3 2-CiE ‘ 2:hexs 202 2ne )E)I?I?ls

7-8-Di brono- 3, 4-Di azo-1, 2, 3,9, 10, 10a- hexahydr phenant hrene ( XXI'V)

7, 8-Di br ono- 3, 4- dl a7 0p-Bramd- 5)4-thaz .21y 30 ORMURAAPADBRERATNBAE2-0ne Lo

(V1) (0-719, 1.§% GTRb i) vkl BEEIY h FHF T30B ML ari o4ahGidhis o iborane
(1M solution in THF) added dropwise. After 1 h at 22°C the reaction was heated

25 on a steam bath for 5 min then quenched with 1 mL of 6M HCI and neutralized

with 15% NaOH solution then dried over magnesium sulfate and filtered. The
filtrate was evaporated to dryness to give an oil which was used as is without
further purification.

30 -Di -3.4-Diazo- . (XXIV)

7,8-Dibromo-3,4-diazo-1,2,3,9,10,10a-hexahydrophenanthrene2-one

(XVil) {(0.71 g, 1.98 mmol) was suspended in THF and 2 equivalents of diborane
(3.96 mL of 1M solution in THF) added dropwise at 22°C . The mixture was

35 heated briefly to 45°C to dissolve all solids then stirred at room temperature for
60 h. The reaction was quenched with 1 mL of 6M HCI and neutrafized with
50% NaOH soiution then dried over magnesium suifate and filtered. The fiitrate
was evaporated to dryness to give an oil which was used as the starting
material without further purification.
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(3. 96 nL of 1M sol ution in THF) added dropwi se at 22C . The m xture was 35
heated briefly to 45[err]C to dissolve all solids then stirred at room

tenperature for 60 h. The reaction was quenched with 1 nL of 6M HC
and neutralized with 50% NaOH sol ution then dried over nesi um.
sul fate and f Wawviess2 The filtrate was evaporated to drPFr\'glﬂﬁ’l“G”gi ve
an oil which was used as the starting mat erial w thout further
purification. . : 16 WO
97/ 17332 -Diazo: : XXVl )

PCT/ US96/ 16227 3,4-Di azo-1, 2, 3,9, 9a-tetrahydrof | uorene (XXV)

3,4-Di azo-1, 2, 3, 9, 9a-3,81Diary-4r2d btsartemawyaramﬁréﬂé-febhe((ml@(ms gl 175 mmol))wae s

di | ved

e e ”alﬁid ro%"vaﬁﬁﬂ'*? B 1 Jquvalet BBl oty Sistndo (i Epiaflontly 0"
added WiF)Added dropuaisas AfS30 preat 3 G 8% NaQk sofition wasraddedat o
was dried over dropwlag randithegsiatihnous-pracigitatel fiiterext] Thvalfilratepeasitined dver

dryness to give an, quesYMi'ﬁ Shitate dﬂ@&&ﬁ@eﬁ%a&&d%é&hbé@td@w%% which

wi t hout further purl

3, 4- Di azo- 9- oxa- 1"2’53“@"1?? TG?‘%@Q&HWQ%H@H&HR‘HF‘B?\@‘(W?"

3,4-Di azo-9-o0xa-1, 2, 3, 9, 10, 10a hexahydrophenanthrene 2 one (15 mmol)

prepared as dqsacrl h&gthi - . X Abthira

Pinna, G b

Chem 25(9), 749- &4’ : eJ RIyee

di borane. 15 preparedhas gescrib la@ma@ﬂa., &g Bagiacen D hGurzup Mo MhPinna. 6.

Ei%(VI 1) N 3, 4Dxeaﬁ;@hmh»acasélnNQwMﬂaahmhmn@mnEtts@pw&ﬁwe
no Pr§ [ naka, Hiroshi;

Mor i not o, Yasatso (T650): Yag arae%ﬁ%zogg‘@?né( ﬁuwkamc A—gTahara Tet suya

Yakugaku Zass 110( 12) 922 31 (1990)) was reduced as above with 2

equiv. of di bor and.4:Diz pxafye : geqe (O o

illustr ?t teht he pr %Sﬂﬂaidlgmhlm 3@10 wenaxahydraﬁﬁammmd-dne rmtgghe

scope o0 e inve

Beanpl 6 1t 5- Br ombrepaed 28 %cebes’e%g%m Tohyy; Tagpish st Mor

sul f onyl ) - 2H benz Jjaeharay ShuzasDemizu i; TaharaclTetsyya Yakugaku Zasshi,

8- Brono- 3, 4, 4205, 6,10(12)x920:81 %1mnm®6u€d¢a$hmm 2 equiv. of diborane.
[ 1, 2c] pyri dazi ne (XIX) (1.0 g, 3.6 nmmol) and 4-iodobenzenesul fonyl chloride

(1.1 g, 3.6 mol) werg c ined in solutlo of di chl orone ne
and 50 nL of pyrﬁa‘? Wgee’FﬁW 'W\’és?drs]‘P ﬁ‘f%’&‘%ﬁ 9?1?%?’!‘]’@%9"%&? fre
turni ng a deep redtotintendadltommlmhesmnoftbemrmgn.centrat ed at reduced
pressure and the pyridine 35 solution poured into 6 MHC and ice and

extracted wt Iésdi chl or onet hane. The EXAMPLES
Example 1: 8- - 7- -2-
30 8-Bromo-3,4,4a,5,6,7-hexahydro-2H-benzol6, 7]cyclohapta

{1,2c)pyridazine (XIX) (1.0 g, 3.6 mmol) and 4-iodobenzenesulfonyi chloride
(1.1 g, 3.6 mmol) were combined in a soiution of 50 mL of dichloromethane and
S0 mL of pyridine. The mixture was stirred at 22°C for 64 h turming a deep red
color. The mixture was concentrated at reduced pressure and the pyridine

35 solution poured into 6 M HCl and ice and extracted with dichloromethane. The
organic layer was concentrated at reduced pressure and filtered through silica
gel eluted with dichioromethane to give 1.3 g of off-white solid which was
recrystatlized from isopropanol/chloroform to give a white solid with mp 180-
181°C.
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organi c | ayer was concentrated at reduced pressure and filtered through

sktlica gel eluted with dichloronethane to give 1.3 g of off-white
solid which was recrystallized fromi sopropanol /chloroformto give a
white solid with np 180- 181 err]C

17 WO 97/ 17332

PCT/ US96/ 16299 9717332 Calc for: CLOHLS8BrIN2QRS: C, 41.85PCTUSHNERT
5.14. Found: C, 41.68, H, 3.27, N, 5.03. 5 Exanple 2:

8- Brono- 3, 4-di azo- 1, 2, 3, 9, 10, 10a- hexahydr o- 3- ( 4-

| odobenzenesul f on

8- Br ono- 3, 4-di azoé%38§r§1%8§78§2%§(aﬁy@r g%henaﬁ%hresn%)&? 3""( c 41 65 H,
3.77 mmol) and 4- -330ﬂe$rﬂénesulfonyl chloride (1.14 g, 3.77 rrm)l) Were 10
conbi ned in 100 n1_ of pyrldln The mixture was stirred at 22[err]C for 16

h turnlry P he, : LR hE __|nto6MHCI
and ice d extrac e W L oropecnane. 11 e ayer was
concent r at ed at I e ducOatidsslaaiinn iUt iR t hr ough silica gel
eluted with dichl oronet hane to gi ve 0.3 g crude material which was

recrystal lized from legais- BQ-&&%Q@%G 19k-hekah ﬁérfarﬂ%hqxsciwﬂb&ﬂ th
np 197-198[err] C

5.27. Found: C, 4%78dnmel) ard £'°°°E°'§§"°£‘J"%§Vb‘g’%°“ 0 %2 myho) Vers
7, 8- Di br ono- 310:- dtambined in wmmfpsadme.xa'hgamm vas S‘llﬂed at22°Cfor 16 h

i odobenzenesul f onwkniRg @dbdp/te@ Boior. The mixture wds fheRi Pored irto4- Mi HCKand ice

o idibéﬁzéﬁisﬂf?%ﬂyﬁ*ﬁ%@?‘ﬁﬂ “2%*?‘5551‘%9% jayoPyad cdnBiiled B o

nmL of pyridine. uged prassutR.andfitare H"’%Q'QQ'PE# Bf'@l'F'GF’ with wchlommethmm ng

a deep red col or.givaeé. mgmdaernamdaladhlchmweﬁﬂyﬁ@hzm&onﬂmmdto give 0.28 g of

extracted wit{g dlgﬁ]Sﬂ gemw ﬁ@lyg@,?b@ | ayer was concentrated at
ere

reduced pressure an gh silica gel eluted with

di chl oronet hane to gi ve crude material which was recrystallized from
hexane to give 0.Calgfor GigHigBriNED2S: Cod0.d6.¥: JH0AN.27.260prd:r £40.59, H,

Calc for: Cl8H15Bp8ONBB6. C. 35.44, H 2.48, N, 4.59. Found: C, 35.54, H,
2.47, N, 4.61. Exanpl e 4:

7-Chi or o- 3. 4- di azg- 1, 2. 3, 9, 10, 10a- hexahydr o- 3-(4- 35
i odobenzenes#9 on%‘?"ﬂ o L&Q}MWW ro-3-(4-

iadobenzenesulfonyliohenanthrene

7.,8-Dibromo-3,4-diazo-1 .2,3.9.10_,1Qa-hexahydrophenamhrene (Xvi) (0.7

g. 1.9 mmol) and 4-iodobenzenesutfonyl chioride (0.65 g, 2.1 mmol) were

25 combined in 100 mL of pyridine. The mixture was stirred at 22°C for 16 h
turning a deep red color. The mixture poured into 6 M HC! and ice and
extracted with dichioromethane. The organic iayer was concentrated at
reduced pressure and filtered through silica gel eluted with dichloromethane to
give crude material which was recrystallized from hexane to give 0.1 g ota

30 white solid with mp 202-203°C.

Calc for: CygHy5BralN202S: C, 35.44, H, 2.48, N, 4.59. Found: C, 3554, H,
2.47,N, 4.61.
Example 4: Z-Chloro-3.4-diazo-1.2.3.9.10.10a-hexahydro-3-(4-

35 iodobenzenesulfonyl)phenanthrene

7-Chloro-3,4-diazo-1,2,3,9,10,10a-hexahydrophenanthrene (XXI) (1.1 g,
5.0 mmol) and 4-iodobenzenesulfonyi chioride (1.2 g, 3.9 mmol) were
combined in a solution of 50 mL of dichloromethane and 50 mL of pyridine. The
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7-Cﬁ|oro-3,4-diazo-1,2,3,9,10,10a-hexahydrophenanthrene (XXI') (1.1 g,
5.0 mmol ) and 4-i odobenzenesul fonyl chloride (1.2 g, 3.9 mmol) were .
conmbined in a solution of 50 nL of dichloronethane and 50 niL of pyridine.

The 18 WO 97/ 17332
PCT/ US96/ 1622%0 9717332 M xture was stirred at 22[err] C for 20PETURIASHT a
deep red color. The m xture was concentrated at reduced pressure and

t he pyridine sol utj. ' : ' a Aolas
wi t h di chl or onet ham'g{.brq ﬁés%?;gjgﬁg&bﬁgfg?z\?\gswm% chegﬁgg%tb ?’g%egﬂglﬁ* &ﬁdﬁc%d
pressure and fil t coagentrated ghresuced pragsure-and the Ryricine salution was BPYRA A P
to give an of f - whi Mé4GIcinddceviand laxtracted evith ydichidromathianier orheherganis layer was; o

give 0.5 g of a W"Z’ bd atY L i hroligh Silit®gel eluted with
C18H10CI | N2CRS:_ C, . %@%bﬂdﬂ’&é@f&& ﬁ;&%#g%ﬂ}“g’r{e:d.tc %. 73 gﬁ Setd
N, 5.31. 10 5 dighlgregiethane to give an off-white solid which was recryst lized from héx

7- Chl or 0- 3, 4- di azae hivd B’5Y dilg White balidabitidmp- B4 P9E5C.

di chl or obenzenesul f onyl ) phenant hr ene

7- Chl'oro- 3, 4-di azox 3.9, 10, - a [0 hi ( 5
4.7 mol) and 2, 5%‘%%’0%?@@3@5&%?‘%@@?’8(‘E%?%WAP"S%o ?73\I\BH|}e
conbi ned in 100 ni3.24, M\&3Hi ne. The mixture was stirred at 22C for 16 h

turning a deepged color. The mixture was poured into 6 MHCO and ice and

extracted with dic%ga hane € 49500 6 4 @48 104 SeraheRialsed at
reduced pressure a %@%r. ) ) ed W TF
di chl oronet hane to 20 i vESQSALRELLEUE palie® was recrytal lized

twice from hexanel/ chl oroform toi veO..25 g of an off-white solid

with np 186-187[err] Ca.cpiorg-3 4%&-@9['9.%% Hexahp&epherant®@nd (XX (1 §2.
N, 6.52. Found: G, 50 24iofq-3.4-diazo-1,239, 1103 exanyas :
3 (3. 4- i chl orherf A1) 430 Sfghiprobepzgnasilppy! crisrde (1.2 9, 4 5 RB) wéte
hexahydr ophenant hreambined in 100 mL of pyridine. The mixture was stirred at 22°C for 16 h

3,4-diazo-1, 2, 3, 9, thhidd)a deeis 36y oior MEReiMoR Way Polined (fto &7 MdHGHarg icé @nd
mol ) and 3, 4-di chy pﬂi@%&}ﬁ 6. I brdliii€1ayeF Was Renedhurbidl &t of

pyridine and stirred a e . Lthey, m xt.are S, u
di chl or onet hane an@9vgashRIPSEYEeRN throyg ?*H%Ga'r?'%%ad%f&ﬁﬁ'gﬂ"éﬁ%ﬁﬁ“ to
sul fate and fi20 ergive 05g chidet maisdalwisich wasaecnytalizedtwicer from hexane/phigmiorm

silica gel - W 0.25d ol i oH-WhAEBbI AN b v8ee8PC. g of an off-white
solid np 154-5[er?},. Q£5'd of i gt BhATSLIRP Bl i 188 T C 63.52, H 4.49,

N, 7.80. Found: C, 63.18, H,  4.39, N, 7.52
Calc for: 'C1gH15CI3N202S: C, 50.31, H, 3.52, N, 6.52. Found: C, 50.23, H,

3.45, N, 6.44.
25
Example 6: 3- i -3.4-diazo- =
’ hexahydrophenanthrene

3,4-diazo-1,2,3,9,10,10a-hexahydrophenanthrene (XXI) (2.67 g,14.3
30 mmol) and 3,4-dichlorobenzoyichloride (3.0 g) were combined in 100 mL. of
pyridine and stirred at 22°C for 16 h. The mixture was poured into
dichloromethane and washed twice with 2M HCI then dried over magnesium
sulfate and filtered. The filtrate was concentrated and filtered through silica gel
eluted with dichloromethane to give 3.7 g of an off-white solid mp 154-5°C.

Calc for: C1gH1gCIoN20: C, 63.52, H, 4.49, N, 7.80. Found: C, 63.18, H, 4.39,
N, 7.52.
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19 WD 97/ 17332

PCT/ US96/ 16227 Exanpl e 7:

2-(3,5-dichl orobenzoyl) -3, 4, 4a, 5, 6, 7- hexahydr o- 2H

benzo[ 6, 7] cyl ohept a[ 1. 2c] pyri dazi ne

3,4, 4a, 5,6, 7- Hexah dro-2k+benzo[6,7]cyc|ohepta[1,2c]pyrida2| 2.0

5 g, 10 nnnl?“&ﬁﬂ 25-di chl orobenzoyl chloride (2.1 g, 10 ﬁ?%é@&nﬁv
conbi ned in 75 nL of dlchloronethane and 5 nmL of trlethylanlne added.
The m xture was Exampigt7:r % 3 AUhdx S ed to
dryness at reduced pressur-:
di chl or onet hane and mashed'ﬂ' over nmagnesi um
sulfate, filtered and chronatographed on S|I|ca gel eluted with 10

di chl oronet hane to gigugda,s%,3-Hixa rb@l-ﬁ@b:hib[@ﬂ]dgclﬁﬁ E&Aﬁ gﬁaﬂn@ (xvh(zo
Cal ¢ fdr C20|§18%2%28I@% g?ciﬁif :g;ro%eﬁ?dyhj:\ﬁlor?de ‘Hf' wgdb gombméd

4. 56,
2- (3. 4- di f | uor ot hindSemk & dichloromathang andifomkief diethyamine added. The mixture was

benzo[ 6. 7] Cy cl Oheaimblatmrcyor UG hiand evaporated to dryness at reduced pressure. Tha

3,4,4a,5, 6, #&gﬁ
g, 10 nmol ) and Caﬁﬁ \f{é&ﬁ%&@%@ rﬂlﬁﬁﬁ Réié %m;%]%géd %f' dﬁmﬁ%ﬁ%o ned
T 20 78 i of COHERITASEIRSI Refalhfitpron acd chicmateUPRRRTEN SiiGR 9ol giied wit
m xture was 10 dichloromathane &9 giwe 2]80g fobwhité shiichwith enpapts-408%C.t 0 dr yness at
reduced pressure. The resi due was di ssolved in dichloronethane and

washed with diIut te. . fdl e

chr omat ogr aphed o @%ﬁﬁk@eﬁﬁtw%% mﬁé fg‘HBFthéSﬁ? 8? &3@2 8

g of pale yellow 0756 with np 117-118[err]C. 25 Cal ¢ for.

C20H18F2N2O C, 70.58, H, 5. 33 N, 8 23 Found C, 70 59, H, 5.26, N,
4 :

3035 arT%enz F§27]

3,4, 4a, 5, 6, 7- Hexahydr o- 2H- bd® ‘ B/ri dazi ne (XV)
(2. 24 g, 11.2 mmol) and 3, 4- dlchlorobenzoylchlorlde (2 34 g, 11. 2 mmol )

V‘gged 35 %ﬁ”b' ned igly 488 6T7-HExahyarol2H-BaR: Z@W ddzhﬁtqiwra;we

e 35 The Y il and ?Mu&hﬁ%ﬂcﬁkﬁ 2154 o'?'b‘él&e"‘ﬁ"g% bi

~di chl or onet ha#® afRimiceiicichiofomethane andis mi: ef trethylamine addac: r The gke '
sul fate, filteredstined atta29CHbp 16 hremddevaporated to dryness at reduced pressura Ths

) residue was dissolved in dichloromethane and washed with dilute HCI, dried

over magnesium sulfate, filtered and chromatographed on silica gel eluted with

dichloromethane to give 2.8 g of pale yellow solid with mp 117-118°C.

25
Calc for: C2oH4gF2N20: C, 70.58, H, 5.33, N, 8.23. Found: C, 70.59, H, 5.26,
N, 8.35.
Example 9: 2:(3.4-dichlorobenzoyi)-3.4.42.5 6.7-hexahydro-2H-

30 benzof6.7]cycloheptal1.2cipyridazing

3,4,4a,5,6,7-Hexahydro-2H-benzo[6, 7]cycioheptal1,2¢c}pyridazine (XV)
(2.24 g, 11.2 mmol) and 3,4-dichlorobenzoyichloride (2.34 g, 11.2 mmol) were
combined in 100 mL of dichloromethane and 10 mL of tristhylamine added.

35 The mixture was stirred at 22°C for 16 h and evaporated to dryness at reduced
pressure. The residue was dissolved in dichloromethane and washed with
dilute HCI, dried over magnesium sulfate, filtered and chromatographed on
silica gel eluted with dichloromethane to give 2.0 g of paie yellow solid with mp
136-137°C.
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silica gel eluted with dichloronethane to give 2.0 g of pale yellow solid

with np 136-137[err] C 20
WO 97/ 17332

PCT/ US96/ 16227 : Calc for: C20H18CI 2N2G C, 64.35, H 4.86, N, 7.50.
Found: C, 64. d%@97h334. 80, N, 7.309. 5 Exanple 10: PCT/US96/16227

3-(3,4-difluorobenzoyl)-3, 4-di azo-1, 2, 3,9, 10, 10a-

hexahyr ophenant hr ene

3,4-di azo-1, 2, 3,9, 10, 10a- hexahydr ophenant hrene (XI'V) (1.83 g, 9.8

mmol ) and 3, 4-di fl oaeo@ertz@ﬁmnwde: 64.353 Hy 4.88, 8!27:aeo|50un§r@ @eraa hie4.80n
10 75 mL of dichy thane and 5 nL of triethylam ne added. The m xture
was stirred at geerr]c for 16 h and evaporated to dryness at reduced
pressure. The resi due was dlssolved |n dlchloronethane and washed
with-dilute HCI§ dExample 10: o Horobenzoylk:314-dig j3end

chromat ographed on silica gel ' dlchloronethane to give 1.4
g of white solid with np 146-f§aierric 15 Cal c for 019H16F2N2C) C,
69.93, H 4.94, N, 8.58. Found: C, 69.78, H 4.

Exanpl e 11: 3-(3, 5- di 3#-diaspdndd, bﬂ.@athewaiwsmphzﬂsml’% @ﬁw (1 §§ g, 9.82
hexahydr ophenant hr g#fi) and 3 4-dmuorobenzoylchlonde (1.73 g, 9.82 mmol) were combined in

3, 4-di 1,2,

mml)lgﬁg 3, 5- |ch?€'r'r&'benzo B{Le né%g&ninﬁa@acfﬂl'ﬁﬂ%%mrsw?s
di chl or omet hane anﬂ'm#@zo 9?1%@@9%@9 'Q‘S 9%?‘%’? FB%d
at 25 22C for 1 tesiiud wasdissaivedlin dichiojomatbane and evasbed withsdilute HClhdried

YelloW o hES! bifer tRdrlshit il fhofd Hha ERSRIAIS pasuiowasawgmuw with
chr omat ogr aphed Ondngplpmetﬁgne”&g %Pﬁwgﬁa%b"i qu%(r:ret hane (2:1)

to give-3.0 g B8 white solid with rrp 141-142C. 30 Calc for Cl9H16d 2N2C.

C 63.52, H 4. 49, Chlo f: ByoHgRNE0: T, 6393, 494N 6188, Found:\C, 89.78, H, 4.72.
Exanple 12: 3-(3, 4 ggl orobenzoyl) 3,4-di azo-9-o0xa-1, 2, 3,9, 10, 10a-
hexahydropheanthrené

3,4-Di azo-9-o0xa-1, 2, 3,9, 10, 10a- hexahydrophenanthrene XXVI (1 739, 9.2
mmol ) and 3, 4-di chExamblemzloyI 3{3.8 o ch2id.9

d| chl or onet hangg and 150 niL omeded The mxture was stirred

3,4-diazo-1 .2.3.9,1 0.10a-hexahydrophenanthrene (XIV) (2.67 g,14.3
mmol) and 3,5-dichlorobenzoyichioride (3.0 g) were combined in 250 mL of
dichloromethane and 10 mL. of triethylamine added. The mixture was stirred at

25 22°C for 1 h and evaporated to dryness at reduced pressure. The yellow
residue was dissolved in dichloromethane and washed with dilute HCI, dried
over magnesium sulfate, filtered and chromatographed on silica gel eluted with
ether/dichloromethane (2:1) to give 3.0 g of white solid with mp 141-142°C.

30 Calcfor: CigH16ClaN20: C, 63.52, H, 4.49, N, 7.84. Found: C, 63.45, H, 4.14,
N, 7.70.

Example 12: 3:{3.4-dichlorobenzovi)-3.4-djaz0-0-0xa-1,2,3.9.10.10a-

hexabydrophenanthrene
35

3,4-Diazo-9-oxa-1,2,3,9,10,10a-hexahydrophenanthrene XXVI (1.73 g, 9.2
mmoi) and 3,4-dichlorobenzayichioride (1.93 g) were combined in 200 mL of
dichloromethane and 150 mL of triethylamine added. The mixture was stirred at
22°C for 14 h and evaporated to dryness at reduced pressure. The yellow

21



22[err]C for 14 h and evaporated to dryness at reduced pressure. The yel |l ow
: WD 97/ 17332 : _

PCT/ US96/ 16227 resi due was di ssolved in dichl oronet hane and washed
with dilute HO, dried over magnesiumsulfate, filtered and

chr omat ogr aph silica gel eluted with . dichl oronq;cqﬁg@s,qﬁz-gl ve
1.2 g of of f¥ @ﬁ?’f’g”sond with np 166-167[err]C. 5 Calc

Cl8H14d 2N22: C, 59.85, H, 3.91, N, 7.75. Found: C, 59. 83, H 3. 86,
N, 7.73. residop lveasldissolved in dichioromethane and washed with dilute HC!, dried

3- (3. 4-di chl Orwe&%?)‘r’ﬁgrés%n%@ﬁi’e SfeRicPan éhrdmatobPapHid on silica gel eluted with

hexahydr ophenant hr, o
3, 4-D azo-O- t hi o dicTIormigthane t9-oive 4214 8f eibite seli Wit mRARE1§7Cs3 g
6.6 mmol) and 3 4-di chl orobenzoyl chloride (1.38 g, 6.6 nmmol) were conbi ned

in 100 nL of Cftbaémetdmm@aaﬂzégocmes 13,61,V 278. "Eoutide a8l 59T8 HIi xt ure

was stirred at 2}21% 4+ %\? h™and evaporat ed to dryness at reduced
pressure. 15 T gél 'l 'o reS| due was di ssol ved in dichl oronethane and
washed with dilute dri ed over magne3| um suI fate, filtered and

chr omat ogr aphed CERaﬁﬂﬂléQ@ g 4 o6 z g ggbRane (2:1)
to give 1.0 g of off-white 'Wkﬂ-)- ] ] vvas recrysta rom
benzene- hexane to give 0.84% TSt d Wi th np 145-146C. 20
Calc for: C184d 2N20S: C, 59.85, H, 3.91, N, 7.75. Found: C, 59.83, H,

3.86, N, 7.73. 3,4=Diaxplethiak '2 3 9, 10 10a-hexahydrophenamhrene XXVil (1 33 g,

?e'g faﬁygirgpl 35?2%]6WA12’D§"6 ko 9?“2 %ﬂ 38 g,[GtBrma oL rof | Lorene
(00 (1.6 g, o, 3 AABmL she'cglomemam a0 100 ol ﬁe'ay'ﬁm'm) ’ﬁh@@'ﬁureg 3
mol ) were conbl rWRS $titretat 28°Cdor 48 handcavamrmmmmmsmmdmedtpmsum

tri et hyl am nasadcib yelof fsite'ad @Rsdidd irfcibroriard i Whéhdcbwith Guireand

cvapor at o {0 o YAE heal ol gE gl W pfgtSa P8 e rlfBdrapned op Biikael
sulfate, filterecduadwithethavdghlammathans (2:1)ite givecl.0 g afatkwhite solid Wh"?h

di chl or onet hane twasgieceystaliizey fedm bbhzoru-haxanelto givei(.84 giof aavhitb2stlidwiihGnp
Calc for: C18H14Wg6o6 62.60, H 4.09, N-8.12. Found: C, 62.50, H,

4.11, 35 N,2°7 90.

Calc for: C1gH14ClaN20S: C, 59.85, H, 3.91, N, 7.75. Found: C, 59.83, H,
3.86, N, 7.73.

Example 14: 3-(3 4-dichlorobenzoyl)-3.4-diazo-1.2.3.9.92-
25 tetrahydrofiuorene

3,4-diazo-1,2,3,9,9a-tetrahydrofluorene (XXV) (1.6 g, 9.3 mmol) and 3,4-
dichlorobenzoyichloride (1.95 g, 9.3 mmol) were combined in 100 mL ot
dichloromethane and 10 mL of triethylamine added. The mixture was stirred at

30 22°C for 16 h and evaporated to dryness at reduced pressure. The residue was
‘dissolved in dichloromethane and washed with dilute HCl, dried over
magnesium sulfate, filtered and chromatographed on silica gel eluted with
dichloromethane to give 1.1 g of off-white solid with mp 122-124°C.
Calc for: C1gH14ClaN20: C. 62.60, H, 4.09, N, 8.12. Found: C, 62.50, H, 4.11,
35 N, 7.90.
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PCT/ US96/ 16227 Exanpl e 15:

2- (3, 5-di chl orot hi obenzoyl ) -3, 4, 4a, 5, 6, 7- hexahydr o- 2H

benzo[ 6, 7] cycl ohent a[ 1, 2c] pyri dazi ne

2-(3,5-di chl opsbeimzens! ) - 3, 4, 4a, 5, 6, 7- hexahydro-2H 5 PCT/US96/16227

benzo[ 6, 7] cycl ohept a[ 1, 2c] pyri dazi ne of Exanple 7 (1. 22 g, 3.27 mml) and
3.9 | 00

phosphor ous pent asgl fide {

tol uene and heat edEX¥NRIGOTS

filtered t hr ough apad gnzeft atepta{d Polzysidazing

The filtrate was evapor at ed to dryness and purlfled by col um
chromat ogr aphy el ut ed di chl o g of yellow
solid which was recrygtmgg'idfg’&m??% [)%(T}‘ Y‘S’@%"ﬁe desired

conpeund (1. 09)5 wi benzes, mdgaexptaﬂcqomyndazme of@slam eo? (22191 8@7ommgl) apd
61.40, H 4.66, N pho orch.@tﬁuiht&un% (@714 H394mﬁﬁ>|) Were combined AG2001AL of
Exanpl e 16: 2-(3, 4 ﬁdﬁ‘bfo 1 % Yhe’mikaure WasAOHadd Hitered

benzo[ 6, 7]cyc|ohe C py
2- (3, 4-di 1 uor ot hi HFYEA Pad 3'f aﬂmgsl andrwaghad ¥ith dichloromeghane. The fitrate was

bﬁnzoLG, 7] cycl ohepwﬂp_bra'teﬂpqdndms aﬂd@imﬁ'a;dil‘r;bbonﬁr(&hrﬁrrﬁtogﬁaphmmeh witrd
osphor ous as

Fol ugne and Eea ed::tﬂlbﬂﬁ?étﬂ é% g|§ 315‘#2& aogaw. g !‘ ﬁ‘J’faﬁo'%m"ed
through a pad of sfPPLlP 2}!? 9%@%“!‘?1 (311 Sh Wd%ﬁiﬂg he filtrate

was evaparated to dryness and purified by colum chromat ography

eluted with 25 dlcbb%mgémﬂg@gnzsr £e61.48, B, £66YR| 7.99: oohd ¢, shie7HYA S5, N,
recrystallized fro;rbs er to give the desired corrpound (0.83g) with

np 134-136[err] C Cal ¢ for C20H18F2N2S: C, 67.40, H, 5.09, N, 7.86;
found C, 67.285 H, 5.03, N, 7.94. 30 Exanpl e 17:

2(3, 4-di chl or ot hi oﬁ’ﬁmwl ’)&3 ﬂ(aqﬁdﬁmﬁr&hfeasﬁitw‘-w%s 6.7- hexahydro—ZH-
2-(3,4-dichl orobenzoyl) -3, 4, 43 5@ AerictHayd [6,7] 35

cycl ohept a[ 1, 2c] pyri dazi ne of EX ‘ ’ | ) and phosphorous
pentasul fide (2.7g, 6 nmol) were conbi ned |n 150 n1_ of toluene and heated
to 100[ err] C for Z-BG.MtiIuo?ﬂlmobenzwi)eG 44a,5,67-hakahydro-2H+ er ed t hr ough a

pad of silicazp bﬂﬁb@ﬂ@y&aﬁ pyridasinb ©f EXBMpRNE (1.515 4i4 hﬁﬁ@;ms
evaporated to dry ;ﬁgoipg%o Pt (‘?duSys SO odHo WU R B0 k3
_ toluene and heated to reﬂux for 1 h. The mixture was cooled and filtered
through a pad of silica gel and washed with dichloromethane. The filtrate was
evaporated to dryness and purified by column chromatography eluted with
25 dichloromethaneto give 1.3 g of yeliow solid which was recrystailized from
ether to give the desired compound (0.83¢g) with mp 134-136°C.

Calc for C2poH18F2N28S: C, 67.40, H, 5.09, N, 7.85; found C, 67.28, H, 5.03, N,
7.94.
30 _
Example 17:  2.(3 4-dichiorothiobenzoyl)-3.4.4.5.6.7-hexahydro-2H-
benzal6, Zicyciohental1 2ciovridazing

2-(3,4-dichlorobenzoyi)-3,4,4a,5,6,7-hexahydro-2H-benzo{6,7]

* 35 cycloheptal1,2¢c)pyridazine of Example 9 (1.5 g, 4.0 mmol) and phosphorous
pentasulfide (2.7g, 6 mmol) were combined in 150 mL of toluene and heated to
100°C for 30 min. The mixture was cooled and filtered through a pad of silica
gel and washed with dichloromethane. The fiitrate was evaporated 1o dryness
and purified by column chromatography eluted with dichloromethane to give
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PCT/ US96/ 16227 1.3 g of yellow solid which was recrystallized from
ether to give the desired conmpound (1.0g) with np 140-141[err]C

Cal c for C20H18C 2N2S: C, 61.40, H, 4.66, N, 7.19; found C, 61.78, H, 4.69,
N, 5 7.009. Exanpl e 18:

3-(3,4-difl uwpcﬂm-’ébenzoyl) 3, 4-di azo-1, 2, 3, 9, 10, 10a- PCT/US96/16227
hexahydr ophenant hr ene 3 (3 4- dlfluorobenzoyl) 3, 4-diazo-1

, 2,3,9,10, 10a- hex nol )
and phosphor ous pgn%ﬁgs‘g:? &%srecrﬁ{aﬂﬁ’éa%'n?eﬁgggol ig?rgr?enédgér? 150
nL of tol uene and®qfeRR 009) M&‘ f‘t 1f1%ch The m xture was cool ed

and filtered through a pad of silica gel and washed with

di chl or onet hane. G&efédcﬁamscléﬂgseaa@m@twdm@ NI YT S6urid, wvafﬂeds@.m 15
col um chromaté?gr.;\@gy eluted wth dichloronethane to give 0.8 g of yello
70

solid with np 1ferr]C Calc for Cl9H16F2N2S:. C, 66.65, H,
4.71, N, 8.18; found C, 66.32, H, 4 76, N 8. 19 20 Exarrpl e
19: 3-( 3, 4-di chl oExamplebiz @ia 4 3 .3 Ddik 23 O a

hexanhydr ophenant hr ene )
3- (3, 4-di chl orobenzoyl) -3, 4%%‘@“5’%‘“9“‘%6‘1% hexahydr ophenant hrene 25
of Exanple 10 (1.06 g, 2.95 mmol) and phosphorous pentasul fide (1.17g 3.83

mol ) were cori ned iaq(aldiﬂlﬂubruﬁenzojrlpemdlauiﬂmaﬂo th-heidﬂydrdpwn&nﬁrdhe

e 1 S S Bl g 1

and purified by ?) 'ﬂﬂ?‘ﬁ‘ﬁa drkp V["éf‘ﬁla\éva%\m# |'8h"|"b?°6 'Praﬂ'get 0

give 0.8 g of yelmtmraavas caslediand fikerag thraughia ppd of sifica gel and washed Wwith

C19H16Q 2N2S: C, &ighi8Rmétharie.3The litrate ¢as evépiiated to BRméds ahll plirifidd b

.47, 35 15 column chromatography eluted with dichioromethane to give 0.8 g of yellow
solid with mp 170-171°C.

Caic for c1gH1stNgs C, 66.65, H, 4.71, N, 8.18; found C, 66.32, H, 4.76, N,
8.19.
20
Example 19: 3:(3.4-dichlorathiobenzoyi)-3.4-diaz0-1.2.3.9.10,10a-
hexahydrophenanthrene
3-(3,4-dichiorobenzoyi)-3,4-diazo-1 ,2,3,9,1 0,10a-hexahydrophenanthrene
25 of Example 10 (1.06 g, 2.95 mmol) and phosphorous pentasulfide {1.17g 3.83
mmol) were combined in 150 mL of toluene and heated to reflux for 1.5 h. The
mixture was cocled and filtered through a pad of silica gel and washed with
dichloromethane. The filtrate was evaporated to dryness and purified by

column chromatography eluted with dnchloromethane to give 0.8 g of yeliow
30 solid with mp 110-111°C.

Calc for C1gH1gCl2N2S: C, 60.80, H, 4.30, N, 7.46; found C, 6§0.74, H, 4.11, N,
7.47.

35
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PCT/ US96/ 16227 Exanpl e 20:

3- (3, 5-di chl orot hi obenzoyl ) - 3, 4-di azo- 1, 2, 3, 9, 10, 10a-

hexahydr ophenant hr ene :

3- (3, 5-dichl 09?;322 z20yl) -3, 4-diazo-1, 2, 3 9, 10, 10a- hexahydr o- pgTNUS96/16227
phenant hrene 0 anple 11 (1.5 g, 4 2 mol ) and phosphorous pentasul fide
(1.69g9, 4.2 mmol) were conbined in 150 L of tol uene and heated to 80[err]C
for 1 h. Thé&Example20: was(Adhdichliorethid thy-34-dia : Ralklacf silica
gel and washed wth d'ﬂkﬂ?ﬂmﬂbﬁ f||trate was-evaporated to
dryness and purified by col umm chronmat ography eluted with

di chl oronet hane and r.ecrystallized from 10 ether/hexane to give 1.1 g of
yel low solid with np 3d3.5tdighlorohenzoyi)-3,4-diagpdis2.88:1:10a4bexavdrs: C, 60. 80,
H 4.30, N, 7.46; dﬁéhadh?eneﬁﬁl Example 14- 3% g,M.2 mmol) arid phosptidrous-pentasuifidel

3(34d|chloroth o
123 9. 10. 10a- he Qnenarﬁﬂgﬂe%ﬁm?ne%ﬁ "150 mL of toluene and heated to 80°C for 1

3- (3, 4-di chl or obert 9 "!9“'4‘%?”3% goaed and filtered through apad of silica gel and washed
hexahydr ophenant hmﬂ'edlolfaloE)maphae 17h¢ Giltateywad eﬁéparatdd)toa:mthsbcm'qdﬁunﬁad b0

pentasul fide (0.9 cHi‘H?tllato fiv eRited %ﬂ d%ﬁﬂr?ﬁ ted
t fl f h h
Shica g i:ﬁ?oer 538 19,0 ﬂ% 9rfl JRIoR ALK with fa 2 egwag pa

evaporated to dryness and purified by colum chromat ography el uted

wi t h di chl or onet haGule tor Qg CIBN2S: C, 6MBMITH, Y830, Ny 7548;ifound CheO(?8,118,74.26,24;.
25 Cal c for7Q£§H14G 2N2Cs: C, 57.30, H, 3.74, N, 7.43; found C
57.09, H 3.75, N7, 29. Exanpl e 22:

3- (3-4-di chl orot hi obenzoyl ) - 3, 4- dlazo 1, 2 3,9,9a- 30

t et r ahydr of | uden&Example 21: 3-(3.4- =3.4-diazo0-9-0xa-

3- (3, 4-di chl orobenzoyl ) - 3, 4- disge IS td uor ene of

Exanple 14 (0.63 g, 1.8 nmol 1 pnospnor de (1.05g 2.3 mmmol)
were conbined in 100 nL of toluene and heated to reflux for 1.5 h. The

m xture 35 was cool ed3434-dichiorobenzoyl)-Sitytiazo-9:axa1.263,.910408e! and washed

with hexahydrophenanthrene of Example 12 (0.6 g, 1.66 mmol) and phosphorous

20 pentasulfide (0.969 2.1 mmol) were combined in 100 mL of toluene and heated
to refiux for 1.5 h. The mixture was cooled and filtered through a pad of silica
gel and washed with dichloromethane. The filtrate was evaporated to dryness
and purified by column chromatography eluted with dichioromethane to gwe 0.5
g of yellow solid with mp 187-188°C.

25
Calc for C13H14012N208 C. 57.30, H, 3.74, N, 7.43; found C, 57 09, H, 3.75,
N, 7.29.

Example 22: 3:(3.4-dichiorothiobenzoyl)-3.4-diazo-1.2.3.9.92-
30 tetrahydrofiuorene

3-(3,4-dichlorobenzoyl)-3,4-diazo-1,2,3,9,9a-tetrahydrofiuorene of
Example 14 (0.63 g, 1.8 mmol) and phosphorous pentasulfide (1.05g9 2.3 mmoi)
were combined in 100 mL of toluene and heated to reflux for 1.5 h. The mixture
- : 35 was cooled and filtered through a pad of silica gel and washed with

25
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PCT/ US96/ 16227 di chl oronet hane. The filtrate was evaporated to
dryness and purified by col um chr omat ography eluted with -

di chl oronet hane to give 0.5 g of yellow solid with nmp 138-140C. 5
Cal'c for Cl8H14CI 2N2S: C, 59.84, H, 3.91, N, 7.76; found C, 59.77, H_ 3.97,
N, 7. 76WO0 9717380 _ PCT/US96/16227

dichioromethane. The filtrate was evaporated to dryness and putified by
column chromatography eluted with dichloromethane to give 0.5 g of yellow
solid with mp 138-140°C.

5 Calcfor C1gH14CI2N2S: C, 59.84, H, 3.91, N, 7.76; found C, §9.77, H, 3.97, N,
7.76.

10
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RCT/ US96/ 16227 WHAT IS CLAIMED | S: _ 1. A conpound of t he
formula: [err] 5 wherein L is selected fromthe group
consisting of CO CS, and SQO2; wherein Rl and R2 are independently

sel ected fromypheakspup consisting of 10 hydrogen, hal ogenpCEIESS16227
(C1-C6), haloalky (CL -C6), nitro, cyano, carboxyl and______ carboal koxyl
(C1-C6); provided that when L. is SO2 Rl and R2 are not Si rmltaneously

WHBASIS GRAIMED [Rlependent | y sel ect ed mmmu"mﬂ
t he group consisting 15 of hydrogen, hal ogen, al kyl Ey

hydr ogen;

(C1-C6), nitro,

car boxyl Aadinpound of @7 fepabaoxyl (Cl- C6

and " s wherein

X is selected fromeither (CH2)n or Y(CH2)n-1 wherein Yis Oor S and
nis an integer from1-3. 20 2. The conpound of claim1, wherein

L is-SO2, at least one of Rl and R2
sel ected fromany of hal ogen or CF3 a
25 3. The conpound of cl aign 1,

10

18

20

25

30

| ogen &S s |ndependently

wherein L is selected from the group consisting of CO, CS, and SO,;

wherein Ry and R, are independently selected from the group consisting of
hydrogen, halogen, alkyl (C4-Cg), haloalkyl (C4-Cg), nitro, cyano. carboxyl and
carboaikoxyl (C4-Cg):provided that when L is SO, R4 and R, are not
simultaneously hydrogen;

wherein R is independently selected from 1-3 members of the group consisting
of hydrogen, halogen, alkyl (C4-Cg), haloalkyl (C4 -Cg). nitro, carboxyl and

wherein X is selected trom either (CH,), or Y(CHz)n_ wherein Y is O or S and
n is an integer from 1-3.

2. The compound of claim 1, wherein L is SO,, at least one of Ry and R,
is halogen, R4 is independently selected from any of halogen or CF5 and X is
(CH,),, wherein n is 1-3.

3. The compound of claim 1, wherein L is CO or CS, Ry and
R, are each hydrogen, R4 is 3.4-dichioro and X is (CH,),,, wherein nis 1-3.

4. The compound of claim 1, selected form the group consisting of:
8-bromo-3,4,4a,5,6,7-hexahydro-2-(4-iodobenzenesuifonyl)-2H-
benzo[6,7]cyciohepta[1,2c]pyridazine; 8-bromo-3,4-diazo-1,2,3,9,10,10a-
hexahydro-3-(4-iodobenzenesulfonyi)phenanthrene; 7,8-dibromo-3,4-diazo-
1,2,3,10,10a-hexahydro-3-(4-iodobenzene- -

27




R2 are each hydrogen, R3 is 3, 4-dichl or o_andX—+s—(€H2)yn; " wherein n is 1-3.

4: The conpound of claim1l, selected formthe gro &t i ng of:

8- brono- 3, 4, 4a, 5, 6, 7- hexahydr o- 2- (4-i odob ﬁm Bgﬂ%} 30

benzo[ 6, 7] cydohept a[ 1, 2¢c] pyri dazi ne; 8- br orfghis; AN 31, £, 3,9, 10, 10a-
hexahydr o- 3- (4-i odobenzenesul f onyl ) phenant hrene; 7, 8-di brono- 3, 4-di azo-
1,2, 3,10, 10aWe974Nn33dr o- 3- (4-i odobenzene- PCT/US96/16227

27 . WO 97/ 17332

PCT/ US96/ 16227 | f L) ph r ’ .

3-(3, 4- di chl or obe ﬁ%‘g}?g‘ﬁ’@?ﬂgﬁ\?‘g@& %?@%&56@8"%‘59"”'3'""d'az"’.‘ 2:3,8,10,10a-
hexahydr ophenant hhexahydspphenanthrenesi andl 2n(3.5edichigropenzayiid4wtacs. 6. THesxahydro -
2H-benzo[ 6, 7] cycl ghepérols, 21tytishestai, 2olpyridazine. 5. A conmpound of claim
1, selected formthe group consisting of:

2-(3,4-difluorothi obenz%l )-3,4,4a,5, 6, 7- hexahydro- 2H -

benzo[ 6, 7] cyct Bhept a[ 2, 22 FRYPPUAE pHEaimp1, splect . deﬁsmnfl%ﬂgpﬁa, 5,6, 7-
hexahydr o- 2H benz @8,4Hiflyotothiebengoyl)3:4,805/5,6| ZHexanydre{2H-4- di f | uor obenzoyl ) -

3,4-diazo-1,2,3,9 )z . . ) _
3 (3, 5-di chi or obeba PRERYAIEZANE R(3,4-dichiorobenzoyl)-3.4.4a,5,6,7

92:?{99%

i 7012, 3, 0. 10, DBEAMSISAFPRTARLS: isvripheRsalt ARIPYiEsin: 33y SNupRBZAYY
'3, 4-di azo- 9- oxa- 1 324-diageG2.3¢h1 hiQadhpahydmphenanthsere; 3-(3,5-dichlorobemizoyl)ia:4-
g 0 Ergoz ng_ 8‘;, | gbglb gufazoSﬁh.a.:s.«rd._1bam&hit%ﬁreﬁrm¢amaﬁe§énws-(sfﬁchnorobenzoyn-

- , 4-di - - > - 0O- _ -
hexahydr ophenant h?’éﬁéi&g'ﬁé‘%‘ ﬁ#@ﬁsgr@@gmé‘&i’ﬁm%h&gﬂ&g%’el ,2,3,9,9a-
t et rahydrof | uorene; 2-(3,5-dichlorothi obenzoyl)-3, 4, 4a, 5, 6, 7- hexahydr o- 2H
ge?g 0566_71: fyC| OPﬁP;é[ 8., ﬁ;ﬂg%ﬂgfﬁg 1, selected from the group consisting of:

exahvdr o 2 bons 3 Brebithloroben 6-9-thia-1,2,3,9,10,10a-
hexahydro-2H b : i ' , 'r"gl" -
2. (3, 4-di chl w%?ﬁﬁhs@»iﬁ%e?@? raeich-(34-iarmbRpisy i g 1 23098
benzo[ 6, 7] cycl ohe tateghydmiiuorenel 2-(3:fedichlorothiobenzoyl)73,4 Aa:5.6 Tripexahydes-2dt ai m

1, selected from bbfzd[s! teff 4 2EPyfidazine; 2-(3,4-diflucrothiobenzoyl)-3,4,4a,5,6,7-
3-(3,4-difluoroth gwlﬂi@?ﬁo 9@8‘ ?&53, 9, 10, 10a- hexahydr o-

phenant hrene; 3-( -ad1chlo e P -3, 4-diazo-1 ,2,3,9, 10, 10a- 25

hexahydr ophenant hi bAglpyridazine; and 2-(3,4-dichlarothiobenzoyl)-3,4,44,5,6,7-hexahydro-2H-

3- (3, 5- di chl opgt hibehzol8Fi¢ycicheptal i 2e)pyhdezing.9, 10, 10a-
hexahydr ophenant hr ene; 3-(3, 4-di chl or ot hi obenzoyl)

12 570 S0 ey ST eo e M B 58 Gk o
7- chl or o- 3, 4- di az8=(8,2diBuorotiiobenzayl)&ahdinzo-3234.10,108thexahydro-
di chl or obenzenesulphenanthiéne? 3434-aitRlorditRioBehZoyl)-3ludiazy-02{8,9hepmay! ) - 3, 4-
25 hexahydrophenanthrene; 3-(3,5-dichiorothiobenzoyi)-3,4-dlazo-1,2,3,9,10,10a-
hexahydrophenanthrene; 3-(3,4-dichlorothiobenzoyi)
-3,4-diazo-9-0xa-1,2,3,9,10,10a-hexahydrophenanthrene; 7-chloro-3,4-diazo-
1.2,3,9,10,10a-hexahydro-3-(4-iodobenzenesulfonyi)
phenanthrene; 7-chioro-3,4-diazo-1,2,3,9,10,10a-hexahydro-3-(2,5-
30 dichlorobenzenesulfonyl)phenanthrene and 3-(3,4-dichiorothiobenzoyi)-3,4-
diazo-1,2,3,9,9a-tetrahydrofluorens.

8. The process for preparing a compound of the formula:

28




di azo- 1 ,2,3,9,9a-tetrahydrof | uorene. ///,,&f/'Fh process for
preparing a conpound of the fornula:

28 WD 97/ 17332 “‘\m‘ mS%/ 16227 [err]
wherein R, R2, R3. L and X are as defin “ ich conprises: (a)
ac

reacting a be&gg&y% aI kanone of the for 5 Merr] pPCT/ON9EMb227
gl yoxl yi ¢ aci Cing the product forned with a reduci ng agent and

treating the reduction product fornmed with hydrazine to forma cyclic 10

acyt hydrazone of the fornmula: [err] reacti the cyclic
acyl hydrazone with a second reducﬁ\‘ /@«

wherein R4, Ro, R4, L and X are as defined in claim 1, which comprises: (a)
reacting a benzocycloalkanone of the formula:

,\
Rz\ §/O
l

n,/

with glyoxlyic acid, reducing the product formed with a reducing agent and
treating the reduction product formed with hydrazine to form a cyclic
10 acylhydrazone of the formuia:

reacting the cyclic acylhydrazone with a second reducing agent to form a cyclic
15 hydrazone of the formula:

and reacting the cyclic hydrazone with an acylating agent and , where L is CS,

20 (b) reacting the amide formed with a reagent selected from Lawesons Reagent
or P»Se.
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15 hydrazone of the fornula: [err] and reacting the cyclic
hydrazone with an acylating agent and, —where L is CS, 20 (b) reacting the

am de formed with a reagent sel ected fr ma ﬂ“nt or P2S5.
29 WD 97/ 17332 jﬂ! ‘m m““ W
cC

PCT/ US96/ 16227 , 9. The proces almg,swerein the first
reduci ng agemo $#17342nC i n acetic acid. 10.pCiiimasopne2ess of
claim8, wherein the second reducing agent i s selected 5 froml ithi um

al um num hydri de and_di bhor ane. o

wherein the acyl ating' 35 process of gaim. §. \"PBWP" the%ﬁéﬁ%@ﬁsﬁﬁém%?g

sul fonyl halide. aceicacid. 12. The process of claim 11, wherein the
acylating agent is a benzenesul fonyl chlori de. 13. The

bencop iy or s 15 0908t 1GH A Mo oAt v pranl
a therapeutic#l | J'Q!‘Ff'ﬁ'l&‘!m\?@-’m'“umbﬂﬁﬂﬂ%t angt dibgranonpound of d al m 1in
conbination with a pharnaceutically acceptabl e carrier. 15. A
resct B eqdy o8l iy BASRESEBRIAE Ry e
or ostoeporosis %g'f '98@ Phe compound of Claim1l to a

patient in a therapeut [ caI I y effect ive anunt for treating any of
con][ r acep'ﬁll Oq? 1PETRE Procdss BPERITR 17 | WAbRIn thetRtylating BGEAt is a
Cyclesynchrony.  iign2eRsilfonyl chioride.

13. The process ot claim 11, wherein the acylating agent is a

benzoyichloride.
15 , :

14. A pharmaceutical composition comprising a therapeutically effective
amount of the compound of Claim 1 in combination with a pharmacsutically
acceptable carrier. ' :

20 15. A method of treating any of contraception, menopause,

endometriosis, breast cancer, cyciesynchrony, pregnancy termination, labor
induction or ostoeporosis comprising administerng the compound of Claim 1 to
a patient in a therapeutically effective amunt for treating any of contraception,
menopause, endometriosis, breast cancer, cyclesynchrony, pregnancy

25 termination, iabor induction or ostoeporasis.

16. The method of claim 15, wherein the amount is 1-500 mg/kg/day.
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25 term nation, | abor
of claim 15 V\/nerel n the anopunt
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