0 {07 733 Description The present invention provides conpounds of the
formula [ERR] to wherein Qis CO CHOR Ais -CRR[err] Nis an integer
of fromone to eight; Ris Hor |ower alkyl (nethyl, ethyl, propyl, butyl);
15+ [err] and [err] are.independ@nt{gy Rr3sR COO—I CHO, or [err] CG,
[err] is H COOR OR, GHR- OR or COR, e Is an integer from1l to 2; provided
t hat thebﬁscgmn!p contains at |east one of COOR, CHO, CO OR and CCR and

not nore t Ln an ethylenic bond may be
pr esent inhﬁﬁé"?sf’?fd"“{i?m h'ﬁﬁgrsr%’cc??%a (w%gﬁgccept abl e salt thereof. As

the pharmaceutical Iy acceptable salts mentioned, for exanple, alkali
“metal salts, alkaline earth salts an ammracal salts. As specific salts
may be nent i oned sodi um magnest um i=ttn sal ts. The cis form of such
c'orrpounds constitutes a preferred as reof. 25 In a preferred
aspect e corrpound (1) has the foll oW Rl paaneters: Qis CO CH OH,
CH-[er?] e(fl_r_j_e eis l, and nis 1 to 4. A preferred group of
conmpounds (ﬂ)is ﬁR_Lt@( fwpRul @ 30 [ERR] 40 In this preferred group nay be
ment i oned Cﬂfwwm@ermﬁmn’et&elght defined by the gr oup: [ERR] 45 wherein
[err] and [ Brig i oatowei alkid freetthdathyl, opylek ’I or et 41 [err] is COOH, CHO or
[err] s and ba R*angin @re.%e"éh'@ P RiR n’e(%l yl or ethyl. As the

gr oup [err CBQR ne - [ ERR] [ ERR] or

[ERR] Parti@ @(% il ?resa%nﬁur&tromfen@hc@m sl CORS ot indtc@Blan one of
al kyl') b' or 93 |rp£'re ethly/ldfic Wdhd Gnay be present in the ring, or a pharmaceutically
2-(5- r;pt |cyclo[33 ] oct an- 7- one,

2- t~5/ hydr Oxﬁbﬂmphﬁrrydc)nhlcﬁmcéwé;ﬁa&e §4its varbeTmentioned; fqr Bxample, alkali metal salts, alkaline
hydr oxy- Lbanbkéitflahdammgmyéa) i;iltgywsgfcy‘ calty mex kamentigned sogiym. magnesium and ammonium

2(5rreth‘@ 4rreth|h I 01033 7-one. Al so
provided is ﬁc'éég eco ’2‘%? ﬁsﬁ‘aﬁ '°PJ"ef§ téﬁ&prow ding an

anti - &hdr og¢h? B apalen whi ch conprises a
phar rraceutrg ectrve armunt of a corrpound (I') and a pharnaceutically
I nert carri e,r.s$w.§abl e for topical adm nistration of said conpound to said
pati ent. As A frefeptiigrioas eldongpabihds (I hes thedarmrilar nay be nentioned an al cohol,
sai ve,3osuspensi on, emul sion, ointnment, 6 cream powder or spray._In a
preferred enmbodi nent, an al cohol such agjethanol and isopropanol are
preferred as a pharmaceutically inert_ca«jier. In a further preferred
enbodi nent, an anti-androgenic cqﬁgp‘ﬁ; on Wd&d the conpound (1) is i
provi q,?d in a sustained rel ease V@ cle for tiahsdermal application to the
ski n a patient. The sustai ned ?%feam‘ﬁgn shoul'd be one which will

mai ntain the conpound (1) at the@ﬁun and peroet release to the skin for a

\caz A -

40
L In this preferred group may be mentioned compounds, wherein A is defined by the group:

—CH—CH,—CH,—C(R‘R®)R®

45  wherein

R* and R® are independently H, methyl or ethyl;

R® is COOH, CHO or C(R’R®)ORS®; and

R7, R® and R® are independently H, methy! or ethyl
As the group —C(R*R%)R® may be mentioned

50 - CH,COOH, —CH,CH,OH, ~—CH,CH(CH;)OH, —CH,CH(CH,CH3)OCH,, —CH,CHO,
—CH({CH3)CH{CH,CH;)OH, or —CH(CH,)CH(CH,CH,}OCH,.
Particularly preferred are compounds which are 2-{5-substituted alkyl)bicyclo [3.3.0Joctan-7-one, including
2-(5-methoxyhept-1-yl)bicyclo[3.3.0]octan-7-one,  2-(5-hydroxyhept-1-yl)bicyclo[3.3.0loctan-7-one, 2-{(5-
hydroxy-4-methylhept-1-yl)bicyclo[3.3.0}octan-7-one, and 2- (5-methoxy-4-rnethylhept- -yh)bicyclo{3.3.0}-
55  octan-7-one.

Also provided is an anti-androgenic composition suitable for providing an anti- androgemc effect when
administered to a patient which comprises a pharmaceutically effective amount of a compound {l) and a
pharmaceutically inert carrier suitable for topical administration of said compound to said patient. As the
pharmaceutically inert carrier may be mentioned an alcohol, saive, suspension, emulsion, ointment,

60 cream, powder or spray. In a preferred embodiment, an alcohol such as ‘ethanol and 1sopropanol are
preferred as a pharmaceutically inert carrier.

In a further preferred embodiment, an anti-androgenic composition with the compound {}) is provided
in a sustained release vehicle for transdermal application to the skin of a patient. The sustained release
medium should be one which will maintain the compound {l) at the skin and permit release to the skin for a

65 period of preferably at least about six to about eight hours. As an example for a sustained release medium
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into V‘é i Qﬂ ghcy ds an anti-androgenic of the compound (l). A single oral ‘'dosage unit formulation, when
ministered as one oral dosage unit formulation several times per day, generally up to about four times
per day, will for a normal adult male comprise an amount of about 0.0001 to about 40 mg per vrat dosage

unit form, and preferably from about 0.01 to about 2 mg per oral dosage unit form.
It is to be understood that the extremely small amount of the compound (1) necessarily means as a
65 practical matter that a “normal” tablet size will have only a very small percentage of the compound (1), with
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Q6ent lonally used for |ipid soluble conpounds. By including at | east one
arboxy or carboxy ester group 45 in the conpound, a hydrophillic

char acter may be obtai ned. Suppositories with the conpound (1) are al so
contenpl ated, to provide a rectal Osd@OAIDry admi ni stration of the drug

and whi ch forqr,hpt akes advant age of the uzurrael 1e§u 31?105| tor red entso'wme"
high p Gmeer?%' r F‘P@P'lﬂﬁﬁgﬂ\iﬁﬂ pYyca ‘69 33
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tablett$ :a'gehﬁ 5§\9&‘Hf°a75(5 ‘H"‘UP (5"1 oé& 3° E?i‘; ‘ﬁ% dveness 036
- conpound I)’w i f}@ ! £ coss
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red pr oduct The foll ovvr n)% exan:g S |I ustrate the invention: 10

| EX | eS ﬁg hGen@dr was added 6,6 dichloro-2-(5-
3- (5 maFnQ %ﬂg % ‘le:?hgg?m'é CQQ!% & ﬂagle ﬂp&? gﬁkg%ﬁ ée i Vi dies Wi magnetic
et (4. 2"'9, 75 raolgs) afd 3393%%.@5&:@/!&0 @1, axddesled) ovaa added
t hr ee nacdqhe anw-ab@&dd&méfiuasdf sikthou(jdlir[gad: chi tirfe whiferdnGl piecinitatenie pbwtutiand
Kept unies sqjuion wag ditered oashéey ity Natg 0, BDERETRd with emearrsreetrme,soﬁww Thecetherals k

and theewmsmescoarbrr@mud dripdsqver Na:PRe Thp Eagpilting yp! gbr%[zsg fEpgpd with silica
1-chl oree'enﬁgt“ra?dxgﬁ gé g agg‘ff hegrasy ?‘Sn’ﬁfq;so aaa' UG he
fingl tRFYIP Por PO (8% a DREPSLTY DY © 9" for 12 hours. The dark

yel I ow sol ution was cooled to [err], gxh@pee@ndenser was renoved and replaced
W th a glnyhekis®f awdhéth@&hémnnmlbscyﬁbﬂs eopweptawi-oiid on of 3-chl oro cycl opent ene
(29.9 g, QikQdppuplcemlyswasg)aesseatidedap astaredosalutioid 66-djguers- 23%F\§th|°6\ﬁ‘°Wa‘sY”
pour ed blmr:twl?t'zﬂi -heptere 9nof2 J, gm'\l" in @gaticacidd O under herm;erhﬁ"\sﬁwfe e é}uﬂé"
[errF. Eesatied atoem tomeareug for %%. qr %ﬁ r{ &0% ,
e, thraugh |2 re | er ol s
0.262 n?i}mov d %e?\lra%?um Ieea(\?l:gfﬂ!le crgdeggrodu it ca gel ylelds the compound of
the invention, 2-(5-methoxyhept-1-yi) bicyclo (3,2,0) heptan-7-one (1.2 g) which, optionally, can be used to
generate another compound of the invention by reaction with diazomethane to expand the ring and form

60 the product of Example 2.
Analysis: IR 2933, 2857, 2821, 1806, 1420, 1460, 1410, 1378, 1301, 1273, 1265, 1240, 1155, 1115 13 333,

939, 935, 917, 796, 746, 726, 695, 683, 664.
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SyQ,heS| s of 6, 6-dichloro-2-(5-nethoxyhept-1-yl)bicyclo-[3.2.0]heptan-7-one
A 1,000 m three-neck, round-bottomflask was equi pped with a
_reflux condenser 3-('5- nethoxyhept 1- yl)-cyclopentene (15.0 g, .076 nol es)
in-300 mM of hexane. Freshly distillegl #0Zh¥#8Boacetyl chloride (35. 1 g, .240
nol es) was added and thkhe solution stirred via a nmechanical stirrer and
heat ed to refI ux. fTr| et hyI am ne 25 2 Exﬂ“&'g nol es), dissolved in 200 m
hexane, |é6 a-v'[) oc A ?d" {%‘ m(@ru:a gsﬁ\qixﬁfnbl@ 1} M eter
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and the et baraho &episteren, pdsitieckestresuity aeshowiinehestable below frrsomeeunde df Agrmwlp 6. 13,7
vacuum | eavﬂ'ﬁ.gvmﬂemzraasb@vqm(séjucha’de@hF%M’EW%hy on silica gel*yields the
compoun¢? of the invention, i{'l Fﬁt 1-yl) bicyclo (3,2,0)

heptén- 7- one ?&ecﬁ'cgjefWﬁchﬂm"B e ollpwige” ysed to generate anot her
conpound of the inventi.on by reaction vmth di azonet hane to expand the ring
and form60 the produ'ct of anple 2. Analysis: IR 2933, 2857, 2821, 1806,
1490, 1460, 1410, 1378, 1301¢ 1273, 1265, 1240, 1155, 1115, [err], 939,

935, 917, 796, 746, 726, 695, 883, 664. 65 4 0 107 733 Exanple 3

Synt heS|s of 2-(5- hydroxﬁt@zpt 10"%) bi cyclo (3,3,0) octan-7-one

2- (5- net hoxyhept - 1-yl) blicyclo é3 3,0) octan-7-one (1 g, 3.8 nV (prepared
as in Exanple 1) in ether¢{sTr Huas added to a sol ution of aceti o

anhydrlaae (40 m ). The stlrri ng.: m}_taﬂzeqm%%z/oglcag\w [ercicaottl 5 freshly
distilled boron trifluori ethgrate (7.0 ) cool ed ?'32[err] was added.

The solution was stirred at Megfr] for 25 hours, after which time the

reaction was poured into ice ter and stirred for two hours, followed by
55 Formula -

60
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ether extraction (3x100 m ). The conbined etheral extracts were washed with
[err] (3x100 m ), dried over [err], and the solvent renoved under vacuum

| eavi ng a yel | ow resi due. Chronatography on silica gel yielded

2-{5- hydr oxyhept™-1-yl) bicyclo (3, 3? ?c g—?-one (0.18 gl), the hydroxy
anal og of the products~10 of exanples and 2. Analysis: IR 3395, 2935,
2855, 1748, 1465, 1267, 1245, 1160, 1120, 965, 920, 810, 785, 745. Exanples

4-10 4. 2-(5- hydroxypent-ﬂ yl) bicyclo [3,3,0] octan-7-one 15 2935,
2865, 1742, 1465, 1420, , 1230, 1175, 1155, [err], 945, 735 5.

2-(4- carboxylbut 1-yl)ell cyc ﬁﬁ[3,3,0] oct an-7- one 3150, 2935, 2865, 1745,
1710, 1665, 1460, 1265 i235 190, 1165, 1150, 1050, 938, 725 20 6. .
2- (5-carboxyl pent-1 - ~bicygl o [3,3,0] octan-7-one 3100, 2935, 2860,
2835, 1743, 1705, 1660 1465 1 1225 11%?',2 1155, 104 35 7.

2- (6- car boxyl hex- 1- yI) cycBH Dﬁecﬁ386’ , 2860, 1743,

1465, 1420, 1260, 1235, 140/ 1055 935 8. 2-(3- o%opent 1-yl) bicycle

[ 3,3, 0] octan-7-one 2938, 5885, 2820, 1745 1708, 1460, 1435, 1415, 1275,
1255, 1230, 1120, 1070, 940, 745 9. 2-fdmhwdyoxypent-1-yl) bicycle [3,3,0]
octan-7-one 30 3400, 2935, 2865, 1743, 1465, 1435, 1420, 1260, 1225,

1125, 1065, 935, 735 10. ﬁ? (5-nmet hoxyhept-1-yl) bicycle [3,3,0] octan-7-ol
3420, 2935, 2860, 2835, 65, 1425, 1380, 1365, 1245, 1195, 1155, 1095,
1070, 930 35 N ~ Exanple 11 In vitro
experinments were condfﬂ&ed e a procedure nodified fromthat disclosed by
Thomas and Oake, "Andfogen tabollsn1|n t he Skin of Fﬂcﬁyte Wnen, J. CE.
ant—M , 38, 19 (1974)CHVWTT conpounds 9 and 10 are preferred, positive

test results are shomé in thee Sﬁp SHycQnpoundsC®HFor nul a 6, 13, 7
and 8, which were assd{¥@d ugi ng bal ded $cal p exaggﬁes 40 Specific
preferred conpounds i ncl the follow ng: 45 )

[ ERR] 55 Formula 6 60 65 5 0 107
733 [ERR] Formula 7 O [ERR] FornulRer®uRERR] Formula 9 [ERR] Fornula 10

lI
c

| Peo T
CH——CH . cI:Hch3
H, éH—’CH5‘-CH_———CHz~\\ __—CHOH
2 CH
Rl CT
Hy .
K/ Fomula 9
o)
i
c
e 1
CH——CH CH,CH,

2 3 CHZ ™ 3

CH2

Formula 10 -



0 107 733 [ERR] Formula 11 [ERR] Fornula 12 [ERR] Fornula 1 3 7 0 107

733 Percent Receptor Bl ocking Patient Ratio of [err] DHT to Conpound

Conmpound Nunber 1:1 1:10 1: 20 1:100 1: 1000 6
1- 0 0 0 0 107 783 12% 10 "

2 0 0 0 0 : 32% " 3

0 0 0 O 0 16% 13 1 0

0 0 ol 15%15 " 2 0

0 0 AN 30% " 3 0 0

0 0 CH, 10%20 7 1 0 0
18 30 | B6% . 2 onaen 0 0 24

3 420 EH—0n 3 0 2 33 44
1% 25 8 1 cH, -0 17 33 37%

" 2 CH, CHT Hz\%*/Q:HZTbcn/C*&%* 41% 30

: 3 N0 311 | 529

Exanpl e 12 Fol ow ng thezprocedurgz |Ex@lnple 1§Haconpounds of Formul ae 9
and 10 were tested to determ ne elr percent inhibition of |abeled
androgen binding to the skin, the test utilizing caesarean section skin

fromhirsuite patients| Rati o of conpound % i nhibition of
[err] Androgen 40 to // drogen bi nding to skin Conmpound 9
Compound 10 10 : 1CH 25%

32% 45 %00 r? 51%

55% 1000 1 75% CHyCHy T 80%
10800 : J} 83% | 86% 50 | n
skin sanples from HwnthHpﬁ?H%\Tscm cgﬁbbumﬂsfﬂTC?ﬂPgslnventlon bl ocked
the binding [err] t he andr ogen receptor|5|te DHT was sel ected for
use in the assay beca it is a nore potent anﬂgogen t han testosterone and

exhibits a greater (stronger) affinigdy, fjoyothe receptor site. Furthernore,
there is evidence that 5 al pha reductase enzumes converts testosterone to
DHT in vivo, and it is DHT which is the 55 active steroid on the in vivo
receptor sites. In ord to substantiate the effects of the derived
anti - androgen conpoundsgon actual bal ded scal p speci nmens, skin was_ obt ai ned
from vol unteers under g6ihg hair transplantation. The bald skin was used for

e T
CH CH
| ¢ ll
AR
\\CH2 ' .
Formula 13



aﬁd;ogen receptors using the second techni que described above. The androgen
used was di hydrotesto- sterone (DHT) vs. the anti-androgen conpounds afore

herein recited. 60 ~ The results with conpounds 9 and 10 are shown in
Tabl e below. . 65" 0 107 733 % nhi gy ty@p $43Bi nding 3H DHT to Androgen
Recept or COVPOUND 9 5 PATI ENT rati o of conpound 9: 3H DHT
10: 1 20:1 100: 1Percent Regeptor Bloctingo:1 10 . #1
25% 30% 35% 39% 42% #2 40%

0, 0, 0, 0, 0, 0,
WL S, pl meoSiem o ool %,
45% fogpound _ Nupher.' 1:1  1:10, 1320 13100  1:1009,
48% . 50% #6 1 15% o 3% o 379 132%
43% 20 PATI ENT rati o of conpound 10:[err]| DHT
10:1 ,, 20: 1 = 10021 0200: Jg o 1000: ) 25 329 #1
50% 60% 67% 68% 70% #2 43%
59% 7498 376% 0 W% #3 © 0o 0% 16% 0%
17% 18% 25% #4 19% 47% - 47%
48% 5093 30 1 #5 0 023% 0 51% 15%1%
52% 15 54% #6 18% 41% 42% 45%
50% 35 Agai n, the norfhi rsuite Dat i erft (havi®ng | ess %ndrogenii®%i t es

avai l abl e for ingeraction),display t he preferred upt a[?ﬁ for theg{]ratural
androgen over any of the n?éw_fam'l of ai i-andtoogens. i s data supports
the caopcept of hygher Kd for these gonpoynds c ared wd4 h that he
natr al androgem % | nhi bifi on of gndi'nglﬂqSH to An roz)gen Recceggjst%r 40
Rati o of Conpound to 3H DI Conpourgd 0 131 166 1 10QE+

10000: 1 45 9 52 60 64

68 10 "40 3 47 0 563 33 6H yConpet it s

i nhi bi%i on experiments were perforned using conpound 9 in the second

techni que so de&cribed abbve. The @ esulOs arelfresentd3 in the t3f4 es-

bel ow. As noted pel ow, the test 'cor%ound i nhi bi_ted the _androgen receptor
site at 10 nol ecul es of c ound 9 *or of °corrpo@|?d 10 f &8 one nol éclt e of

t est oserone. The degree ? i nhi bitd' on ilacreas q as thg‘ rati o of

conpound/ androgen increaseéd. The in vitro interaction g corrpounég%Q and 10
with dihydrotestosterone are recorded helow, ;55 The ratio of 10 or 20
to 1 is readilifhe prRbaiY of BRI 11 b&aa&ﬂds B86FdriGiab 81ah@ 18 TwerPiRREY Rflacterkihe
andr oggn @i lpkRehtlisHmbifSH ﬁfynawibdt 4WaropdR Ibinding &b MRELKIH, ehel tbdtatiliH@P cdeBar8arCREFonOkin
10, 000 t ofrdm hirkui@ gatigeghi | i ¢ nol ecul e woul d be concentrated in the

pi | osebaceous gl ands. 60 65 9

Ratio of compound % inhibition of 3H Androgen
W, “ to androgen binding to skin
. Compound 9 Compound 10
10 : 1 25% 32%
4 100 : 1 51% 55%
1000 : 1 75% 80%
10000 : 1 83% 86%

50

In skin samples from hirsuite patients the compounds of this invention blocked the binding *H DHT to
the androgen receptor site. DHT was selected for use in the assay because it is a more potent androgen
than testosterone and exhibits a greater (stronger) affinity for the receptor site. Furthermore, there is
evidence that 5 alpha reductase enzumes converts testosterone to DHT /n vivo, and it is DHT which is the

55  active steroid on the in vivo receptor sites. ' =

In order to substantiate the effects of the derived anti-androgen compounds on actual balded scalp
specimens, skin was obtained from volunteers undergoing hair transplantation. The bald skin was used for
androgen receptors using the second technique described above. The androgen used was dihydrotesto-
sterone (DHT]) vs. the anti-androgen compounds afore herein recited.

60 The results with compounds 9 and 10 are shown in Table below.

-
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0107 733 In vitro inhibition of the Androgen receptor-DHT interaction of
Conmpound 9 and Conpound 10 % of Androgen Ratio of Conpound

Fent anol es of DHT - receptor to Androgen bound/ ng
pr ot ei n* _ i nhi bition Conpuigz7 9330: 1 78
010 - 10: 1 58 25.6
100: 1 46 % inhibition of Binding *H DHI|to(AngiRrgen Receptor Conpound 10 0: 1
78 0 10:1 . 44 43. 6
100:1 38 COMPOUMA % |n vitro inhibition of the
éndrogeln receptor-testosterone interaction by Conmpound 9 and Conpound 10 25
ent anol es qQf % of Andr o t] d
t_estosterong”‘nmr o ek 4 Sapout 3 Sy tei n*
inhibition 30 # Conpoaing 9 201 100:.1 306:1 1000:1

. v ~ 70 .
3.6 a T U2 30w TRIPE 39uCOMPOMNyT, T

*Corrected for #2on- speci¥9% bi ndi%ila5 50 559%0 65 1072% 0 107.73% Exanpl e
13 In vitro stgsi es utiligdng [errdqsteroi d§3fnd ant i yq#drogen gggpound to

denonstrate that the subject anti-_androge do not, di spl ace any of the
nat ural occurri’“ﬂg hor non l"’éway f r'b3% SHBG (%’i I—brrroneug?"ndi ng CSB%’W in). 5

SHBG plus the &gl | ow ng:17% 46% 46% 48% 50%cpm DHT
3900 counts 10 + [er x Co nd 11 3890 DHT
Y lerr] x Conpd8nd 12 (L L 37% 3910 B Padiol 3%
2100 pstradiol + [err] x Conpound 11 2130 Estradiol +
[ele] x Conmpagment2 ratio @07dospogrdt t0oA¥ DHT
1840 Progesterone + [err]_x_ Conpound 11 : 800 2
Progeste?onp +#[9rr]£v H%kmgplzﬁn ' 100:1 398{)} 3000:1
25 *1 50% 60% 67% 68% 70%
#2 - B3% 59% " 78% 76% T77%
#3 0% 0% 17% 18% 25%
#*4 19% 47 % 7% n8% 50%
30 #5 23% 51% 519 52% Syo%
#6 18% §1% 2% R5% 50%
35 Again. the nonhirsuite patient (having less androgenic sites available for interaction) displayed the

'preferred uptake for the natural androgen over any of the new family of anti-androgens. This data supports
the concept of higher K, for these compounds compared with that of the natural androgen:

% Inhibition of Binding 3H DHT to Androgen Receptor : -
40
N~ Ratio of Compound to SH DHT
Compound 10:1 100:1 1000:1 10000:1
45 _ 9 52 60 64 68
10 4o 57 56 65

Competitive inhibition experiments were performed using compound 9 in the second technique
s0 described above. The results are presented in the tables below.
~ As noted below, the test compound inhibited the androgen receptor site at 10 molecules of compound
9 or of compound 10 for one molecule of testosterone. The degree of inhibition increased as the ratio of
compound/androgen increased.
The in vitro interaction of compounds 9 and 10 with dihydrotestosterone are recorded below.
55 The ratio of 10 or 20 to 1 is readily exceeded by topical therapy, as the ratio of compeund 9 to androgen
applied topically in the small therapeutic trial was in excess of 10,000 to 1. This lipophilic molecule would
be concentrated .in the pilosebaceous glands.

60 . -
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Te*gt/ost erone 2600 30

Testosterone + [err] x Conpound 11 2550 Testosterone +
[err] x Compound 12 - 2570 Exanple 14 35 | nhi bition of the
androgen receptor and DHT in six @ eqgZsF38 ative patient sanples are noted
bel ow. RATI O OF COVPOUND 11 to DHT Pati ent 10 20 100 200
1000 % | {4 inhibitjon of the Androgen receptor-DHDinteractiamof Crmpoynd 9 and ng\pound 1042 OF

2 _. 40 47 69 72 75 RECEPTOR Sl E‘:,f Androign

0. 0 R#tdo of Cémpound 22_SP mtamoles oi receptor

Tas 43 %> Androgeft/ S0p und/mg pro ZDn* 46 ibition49

50 6 15 36 37 43 55 MEAN % | NHI BI TI ON

18.5 33.7 0. 8 43 5 47.0 S.D. 3.3 17.7 18.2 85 17:1 60
65 0 107{ l? ]‘?*nhlbltlonoithe androgen receptor and DHT in
Si %, representa |ve pat ent” sanples are %t ed bel ow for Conpound 12: RATIO
OF COMPOUND 12 to DHT Pat@&ht =) 20 10®@5 .6 200 1000 %
"I NHI BI TI ON 100:1 50 3¢ 60 67 5189 70 OF
2 43 59 74 76 77 15 , RECEPTOR SI TE
3 0 0 17 18 25 4 19 47

4778 48 Compougd 510 0:1 23 7861 51 520 54 6

18 41 42 165 - 50 % | NHI Bl TI ON 43

25.5 43.0 49.7 51.2 54 3 25 S. 18.2 22.3 '2% 1 20. 2

18. 2 Exanple 16 Wi nkl |1rPg°'o1f the skin i3&ol ves the decr ea®ed-3 or mat i on of
el astin and the increased formation of 30 collagen by supporting cells,

pr &b ninneRd inkibitios of ihb AaBIoReR FoceptdMestodiRBhSinteRidriod BRAtorhp&und@dndBorgeaRa 10
treated) cells had only trace elastin production but copious collagen
production. The cells treated with the conpound of Formula 10 had

appgoxi mately 30% el astin productFedtasdshes sfsul t antydeCr fpdrogdn col | agen
.pr oduct i onRal® of Compound testosterone feceptar 17 Col | agen
formation ha® H&&HoE8ANd to be Riewndimedprotedaferi nent stnhibitbompounds of

" For mul as 6-ths ollnh 13 inclusive whilst show ng a nassive observabl e
increase in the formation of elatin. It is to be recogni zed that peri perhal
ef Pécts, sCempamd he9arfetial and deri&l, when affected vgthout altering
nore basic hormonal esggpjial functiapsyof the andr ogens,‘,3 p)r‘}pvi des a
beneficial result. Sei

35 Compound 10 0:1 3.6 _ 0

20:1 1.9 47.0
o i
o/ tlorrected for non-specific binding

45

50

55 -

60 -
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EX@pI.e 18 Thefoll ow ng results wee observed at concentrations of

anti -androgen o ormula 10to o] - 1. ati ent
d f f la 10 DHT of 1000:1. 45 Pat i

% of Col | agen : Fold Elastic increase synthesized

conpared to Control 1 0 107 733 23

1.4 2 23 £ 'l i3 4.7 50

: xample
2 3 In vitro studies utilizin95 44 steroids and 34\ti§ndrogen compound to demonstrzat Y at the subject anti-
androgen(s) do not displace argsof the natural o¢curring hormone away from SHBG ( ngmone Binding

6 6 Globulin). - 5

7 s 39 3 - 8

41 SHBG plus the 39 : 66

4 10 following: 57 __CPR 11

39 3 60 These quantitati experigents
~denppstrate t AT nportance of the anti-androgen and its#ﬁgr 3%@3#?:? use in

the topical a i cat Lhen,f i col | agen: el astin tion, thus
P P 42568y " 4 m @bl 1 119 g B

decreasi ng w ; - nore 1nportantly, its system c applications would
include its usgyt @ §68reacoémgodd® Tate of atheroschl erogigaoby 65 decreasing
the rate of collagen formation. 12 0 107 733 Exanple 19 The anti -cancer
activity of thest€adpolind (1) was tested on tunors whi ch2h80 been obt ai ned
after surgery which were placed in an appropriate testing nedia. Sanples of
cancers from twmﬂéslatelogvhr@wm ebbt were tested2Wi®% h a recognition
that these cells |ines have,a high Ievgl of androgen bi %ﬁ 9. The 5 in
vitro cl onogenF3traddgy Hf 1) ForPRROWRd Newengl and Jour @97 Yof Medi ci ne,

29 21 (1978) The Conpound (1) was shown to a significant
-anti-tunor act )\//x?‘tiffyggg?ﬁsb the three selected tunors wﬁg\éﬁused at a | evel

of 10ncg/ mM Wi pfudelieF8RROUNFIo BT x t dSmpOEHAl £ 10, based ypep observations of
a cyjologist. The Conpound (I) conpares favourably in tests agai nst
mtOhycin C, vPrdgeaseroge i no¥isttowponnd a1d ne, net hyl 1686, 5- FU,

mel phal an, and bl eomycin. The rel ationship of the androgen bl ockage to the
10 anti carnicerTegsgistenbpeity of the Compound (1) is see@6@P the nore
pronounced effects that were oﬁ)serv.ed on prostatic cancer, as if the

progeate has alGt*@st&FoREbel 00f* HPRYeRd rktept or site€%an the .ot her

- tested cancers., Thr rostatjcycancer n | X speci nmens,f. benign
_prostatic hypeﬁ?%’ﬁﬁﬁpﬁéfe"uiéd ?o?g% % ??nfa%ts, with a (?(r)lggen receptors
being found in all. The conpound of Ehe Fo |l a 10 bl ocked between 35 and

 87%335 ofwt.-tsﬁomznp%m%ﬂds&%pawﬁﬁﬁ?ﬁ'&i&@@l&ggaﬂﬂ sdrfpidd Fe FOBPBLBS:
el | Iced I n the estrogen

X
~ (1), and no significant eterious effects were no
. and progesterone receptors. Exanple 20 The conpound of Fornmula 10 was found
to bl ock 59-80% of androgenRATHQI QF EOMBOUNR A1nkPaBEm at 20
- concentrations_of 1:1000 of dihydrotestosterone to the tested conpound,

"~ with’no significant effect ej ther the gstrogen or progesterone receptors

-in e tissue. Exanple 21 TMUI’M of‘eq:or 9 g b0 tez"’t0 4 o %08mor

cells in the sé‘*i%ﬁ?ﬁf:r%u“ eroid,qWith sq us ﬁi n ca\r;\gs? cel l,s, bei ng
e t

enpl oyed for assays on this conpound. The Ttest sul t$" sho hat there
was /410 effect obggrved on cell gounts or g abi Iu;j—;_ty ag@ t hat qizhere kg a
ne
0

concentration-dependent decrease in [err] thym

RECZPTOR SITE 3 - 0 13 15 22
- 3 W 43 s 47 50
5 17 46 18§ 49 50
6 15 36 37 39 43
55 -
MEAN %
INHIBITION 18.5 33.7 40.8 &3.5 47.0

S.D. 13.3 17.7 18.2 18.5 17.1

65
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upggte. The tests which were conducted show that Conpound (1) has activity
agai nst cancer cells, even those wth non-hornone receptors, suggesting the
use of the Compound (I) for therapy for nunmerous fornms of cancer,
singularly, and/or in conjuncti onowiﬁh y:ﬁfent standard chenot her api es. 30
Exampl e 22 Lou Gehrig's disease, amyotrophic laterial sclerosis, is

advant ageously treated wth the Conpeample {$), based upon tests with

sur gi cal Inhikitanmns the apgrogen feertarand DHTjin six rapresentptive patient $3(aPIesALP BRIRT DYpw for
For mul eemmeupd d&ked 79% of the androgen receptors in these tissues of both
Beng gn and mal i gnant tissu t 5 t he tested conpound of
1 r1}‘|000. There was no rreasuﬁiﬁ?é égt F@ggﬁhPécéﬁng Pﬁ ibition in this test,
and t her e was—erty—3%progesterore—eeceptor—rrhtbi-tron—AstTocytomm ti ssue
was simlarly treated wth pldandrogen §gte BPeckagmmnd Adee sageoresul ts
for estrogen and progesteromeTeceptor inhibition. Giablastoma tissue
shdfed 39% apdmaaerTiesept or i mibition,smo essoogen 6ceptéd i nhiToition,
and 2% progesterone inhibition. Meningiom tissue showed 40 64% androgen
recept or inhibi 0Ffon, no estroged recept#3inhiS@tion,7T8nd 3% prodd@sterone
receptor inhibition. Exanple 23 Keloid formation is suppressed by Dbl ocking
andsogen recREREBTOBi SEEE | n its3generic &pect,9the i Wentith 45 25

conpri ses a nethod of suppressipg the fo tio,&]of Kk i ds ygﬂch %nprises
topically applying to a patient®an anti-ahdrogehic agent to the skirn of

sai d patient, whereby androgen geceptor sites e bl ed. ereb
retarding the formation of kel ofds. Testgécondﬁ:t ed \?\ﬂ(h 32 P58

2- £&- et hoxyhept - 1-yl ) - bi cycl o-g[ 3. 3. 0] ogg an- 7gpne haye shayd thesgp
suppression of keloid formation. Surgical excision of keloids was perforned
fromclinic ggxy ®rivate patient popul ati ons.

2- (5- met hoxyDeyEBITIVN) - bi cycl 0-[ 3. 3. 0] 26tGn-F30de SWI VRS 9 hc2ibatsdd 3 n
ratd’os of 1:0 to 1:10000 steroid hornone to this conpound. Non-specific

bi nding was deternmined with a 280Ptol d18x8esd2e3 unk@btl e?Pt2ganB-® each
concentration of [err]-ligand use. Mle p3agi ents showed neither detectable
est r ogen Wfinkhd 8F fhle SkiANRvIN 3 thé HecrbBl tdHatiBh R bAskin G B8 indréd3bd Man8EIHTBE
cyt s atgiagdncbysuppbrting @Bilsi prddomintptly Thwefibroblaay BExgeririditd sisow\EHae thabdoatroeon55
60 fedt @] calls Bad ol tracerelastim diodgction but copious collagen Biodutiting The cells treBied diith gheof
of compoupd of Formula 10 hast approximately 30%slastip produstioraith a rm@ant drereasiedn collagen
DHT  Progyqtipprck Estrogen Progesterone 5 1 F Bk 37 Suprapubic

703 43 9 é 2 F Bl k 21 Chest
ple 1
n

- 0
816 Coll %n formation has téeen found to be ase experiments with compounds of Formulas 6
Det ect glpdudh 33 inclublve, wlliCshowihg d¥RG4sive observable incredséiin the formatgﬁ of elatin. It is

Non- dededtized kiat paripethabdfieets1uch as the\drteritll dnd derthial, Whgn affeted without altefdBmore
86 basic holponal essential functidms -of tire@ndrogens, provides a beneficial result. Het ect abl e

degqt able Treatnent for prevention of interabdom nal and ot her post

suryf cal tenm ¢ adhesi ons were al E¥3Pp'edda| yat ed. Skin fihroblast

ol Pagen THIPHIG S Sreysd 5 edraarations sriny bPartel o mela R RF a0 os
of DHT: 2-(5-nmethoxyhept-1-yl)-bicyclo-[3.3.0]octan-7-one of 1:1000,.in
mor gs t han 4@dxiewmperi ments, %tdi® ColAagen Fold Elastic {ncrease

met hoxyhept - 1-yl ) - bi cycl o- [$¢StResdiz@a 7- one bl oclkempMted eto 28%nare194% of
t he androgen receptors without significant interference with either the

estrogen or pradgesterone receptoR8. Tissue fromkeloid 1.4
2 23 4.7
%0 3 54 2
4 43 4
5 59 6
6 63 2
55 7 39 3 -
8 41 3
9 66 4
10 57 6
11 - 39 -3

&0

These qyantitati\{e e>_<p’eriments demonstrate the importance of the anti-androgen and its therapeutic use in

fhe topical qppllcatlon. for alterning collagen:elastin formation, thus decreasing wrinkles; but more

|mporta_mly, its systemic applications would include its use in decreasing the rate of atheroschlerosis by
s5 decreasing the rate of collagen formation.
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sh d androgen receptor inhibition of 41 to 72% and no neasur abl e estrogen
or progesterone receptor 25 inhibition. Scal p sanples showed from22 to 89%
androgen inhibition and zero to 7% progesterone inhibition. Forearm sanple
.shewed 22% andr ogen receptor inhi \%élfﬁ azg 4% pr ogest erone recept or
inhibition. In none of the tests &r Qny measur abl e estrogen receptor
i nhibition. "Hard fibrous band" formatidxpievs retarded around breast

i mpl ant s afrhernttdneenictitityost 18el CoapyundBl) ok agpeedodn Bars whicd dtad beemdbteigedafter

r ecept orsvsgenewhigla sveregiarad @dart apprapsi l§4¢ssbmmﬂ9|heﬁﬂnpleswf ;adspe ampthe Postate, ovary

[3.3,0] o%v&ma?twetweewmaeﬁgsnﬁio maf mwﬂe"e’fm; 7 af F\teh frane Fbg'éﬁ'" 1:‘*

: progesté ¥ia clop §ﬁy°é§a'm?ﬂé‘aé ﬂ’rﬁ”g 9 E?% 1 ﬁé ¢
om p nd o have ant or ac iv ainst the thre c.e e tu

tissue IRt th Rﬁ&' cﬁm@f QY "Oglst

Mean % An Frﬂngb compares favourab RANtedts rnegﬁﬂm Bh' |¢nhﬂﬂst3|5 vincristine,

10. 7 melamine, methvl-CAG 5-FU, melphalan, and bleol¥/cid ITH2 relationship of the androgen biockage to the
49 9% 9 anticancer applicability of the Compound (1} is seen by tR@md (e pronounced effects that were obset(28 o8

74 In a lfrgmatheqanenbedﬁthen!tostlahétaeaareeiepnwpﬂé{ﬂ awnwummfsiwﬁea'f Wr?meatested

[ERR] wtfér“eei;?p egsctglcé ,',Se |nde ende ntnlsy b ot s |nde|3endfent .

R ! meidn r tors ounE%c‘lall Bll:'glofn m Tfﬁe gg%&g% ﬁg
'Srﬁ @f e? tgfsa o Biitrd %eea o

[err] ?JJ; tlcéd;m ,pr (FReQbcebloR. c isthree or

four; prow ded t hat at Ieast one group S present and each A group
contains at |east one of COOR CHO, CCexaoilat@l COR, and not nore than one of
COOH, CO ofMfhearnpand offfsempic 10 wes found ndlask PBH80% f ahdneden bingingaites i @alpngmp at
t h&—r? net °“€ﬂ""a"gﬁeﬂ‘rial9€%1°f evavq glegerery gi@eggﬁted tamAoupt.. Wikt B9 &logifr3n Efed on
three, tH1e" '8 BIIYPAG" BOBPLSIT 'F%”? PHeplsEHe7- one ring structure, and in a
preferred enmbodi ment there is only ongGaipstituent 65 which is at the 2
or 4 positimpgcshpddra oak&M\lumWé%ltE!!gd&@mewlﬁﬂrﬂe 84t8ndel J Grerotd Gvith sl EHEUsIskin
pr ef @5 abdayicer celld bdidg ehdDyeEioF Issayis@h Bhisicdngiouhd. TReltefaesults sticoveidnioke Pranche s loyeffett
net hyl osbsetviy bn calirdufite or Yiabitity @R0Hat 1BkHO 107 cqreemr]auo'ame[\m Peaense freiH thymidime

i ndependdetey The testp milnch were eqridy¢ted show ‘ha'T‘FFE“‘LOG dubrs ewagawwcaeethansvea

bri dgese e PloEs. P‘-é}“aﬁ plyf dor numerous
gl)frpqlr.)lncfg"’(sl‘ifcaﬂ e’"FHg"!EﬁEJUE"?J:f?'PWQQ ‘ﬁé"%%r’?p%%%rg [’ﬁ' Ieﬁ some cases

the compounds (I1) serve as intermedi gkgsaf 9 the pr oduct ion of the
conpounds (Lb) GeF®Y's GXABE bRwotdpRicIRBRUD sdlélodis, G- ddl sntd RbGs1vArealdd with the Compound (1),

( 5- met hovegbemionkests Yitthizyicd! epeatinden® bheduit@issubs @i thisdibabé Taa compamapdFateelaf10r
pr oduci nyjocked ?3tp ofithe apdirogéreretaptarslinahésie tissues of kot beiign arsighéligapnt tissues at ratios of
ant i YAndPty @nm'eagémmeqvaﬁphgwqqeﬂ[eerwzs nefMeaserable AFAIAE rcpHtor iRbibities dthisfeste
conp Oumﬁ‘ld Mr "‘Iaﬁef"uéé" progesterone receptor i hlbmon

oo ::m A I g o

2-(5-ne i‘{ g% ?fa E bmon Meningioma tissue showed

6-ch Qr0542g ﬁpl rI% 3ac3mg} eNXidd, Gn@NS% progesterone receptor
mhumen

Example 23

Keloid formation is suppressed by blocking androgen receptor sites. In its generic aspec!. the invention
45  comprises a method of suppressing the formation of “elcids which comprises topically applying to a
patient an anti-androgenic agent to the skin of said patient, whereby androgen receptor sites are biocked.
thereby retarding the formation of kelowds. Tests conducted with 2-{S-methoxyhept-1-yl)-bicyclo-
[3.3.0}octan-7-one have shown the suppression of keloid formation. Surgical excision of keloids was
performed from clinic and private patient populations. 2-(5-methoxyhept-1-yi)-bicycio-{3.3.0loctan-7-one
5¢ was incubated 'n ratios of 1:0 to 1:10000 steroid hormone to this compound. Non-specific binding was
determined with a 200-fold excess of unlabeled ligand at each concentration of ’H-ligand use. Male patients
showed neither detectable estrogen or progesterone binding. Mean DHT uinding was 867 femtamoles/mg

cytosalprotein +101 femtamoles/mg. The following results were obtained:
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6, §- di chl or o- 4- (5- net hoxyhept-1 -yl )-bicycl o[ 3, 2, 0] hept an- 7- one

6- chl or o- 2- ( 5- net hoxyhept - 1-yl ) - bi cycl o-[ 3. 2. 0] hept an- 7- one

6- chl or 0- 2- (5- hydr oxyhex- 1-yl ) - bi cycl o-[ 3. 2. 0] hept an- 7- one

6, 6- di chl or o- 4- (5- hydroxyhept-1 -yl)-bicycl o] 3, 2, 0] hept an- 7- one 20 The
conpounds (11) are useful in anti-an dﬂ%ﬁ onposrtron surtable for

provi ding an anti- androgenic effect ‘ﬁen adm nistered,tg. a pati |n the
same nmanner as for conpound 1Bepar at i on j Bi ded

suitable faor to i cal ni s fr n t pat Eﬁ%

ul travi ol ef% i g H‘%’ﬁcl h(rﬁ - ul t*géﬁcﬁtket tkgs n| ng ?fé %em?g
Cl ai ns5for the Contractr ng States: BE CHDE FRG ULUN SE 1. A conpound
of the for Ia 0 [ ERRL, 35

wher ei n Q ' (ﬁ—rl-jb? 33 SuprepeRice, 193 1y is 4R integer® of from o]r?e to

ei ght; r t hyl hyl , pgepyl, butyl); 40 err]
and [eror] ére | de denblyé'ﬁ(:'EIE CCI@I% CHGQ, grg [err] |&s/ CO [\er._g tadbier
COOR, OR, CHR-OR or COR, e is anrnteger from1l to 2; provided that the A
group cont g ns ,at %t ?w& G CO ERR and CgBp-and notyggre than
one of erein an et hyl eni ¢ borgbd@Ryabre PideeeataH1e t he
ring, qr a phar maceutrcal ly 45 acceptable salt thereof. 2. A conpound of

claiml, whereig Qs Cof GigihatCH [ &3] or Chglerr]; ngnls 1: angog-is 1

to 4. 3. A conpound of clai wherei n sai d conpourdbreaeable detésdb1ERR
4. A conpound of claim 3, erein A has the fornula 60 [ ERR] wherein [err]
and [err] ar &reptmpab &nmn n-of interalgemisgl andgther st surgrca' tﬁ*? 'ca h weyg jgiso
uated §k ‘gd'rpr cjc r[e c?p ?ITo @FP in tr s of
H math | pt g 57, m% ns, 2-(5-
y t-’t- 0]1) 5fr t e é?'lr feceptors
are i nde‘p% m*'éantn’ﬁ en ﬂ er tge estro %r SMG from keloid

cont ai ns ash&lv&a SNdrdeR recépior 'Bﬁlﬁlﬁﬁn bf4Th 72% a&a%eﬁa r5ible ERRberi E%gaferdrEREaepmr
The coppoumdsitignl Sralp aumplel showstfromi 22 toy83%s abdreganoimbibisiod snd zdroaa ¥ % pragesterone

cas es t he ichibitiony Fdea(nh Is melerShe‘N% 22%t%\ﬂmdn deceptof inhitifpe Indodie Proggetetshe tregeptor
nmpounds IQm,moq:m nc@gaﬁﬂ]e'éeststw ?Fgu rgblge I’HQS?EF-C tor hrbmon
(& e Fonygeitet g}r@ﬁ tod e AT ol T s e v
pr oducwg % 3 ct@@ {Ef]ﬁ t$9 énlo? ?t@rone bmdmg sites. The
anti - andr Oﬁ%hppﬁg o‘§§ fi sue as ah capsule group numbers
Represent a,t,ﬂ.&esheaga)ounds (I I | nc ude 6- di chl oro 2- (5- hydroxyhept
-yl)-bicyclo[ 3,2, 0] heptan-7-one L
2- (5- rret hoxyhept -WMMt an-Meane% Androgen Inhibition
10.7 - 17
31.0 _ 49
99.9 70 B
w 109.8 74

In a further embodiment there are provided compounds of the formula:

° M]'Mz C=0

T i
éa i (I1)
50 (CBE-X) c

wherein
each X is independently H or A;
each M is independently H, Cl, Br or I;
55 A is —CRR—(CR'R?),R,;
N is an integer of from one to eight;
R is H or lower alkyi;
R' or R? are independently R, OR, COCH, CHO or CR'R?is CO;
R, is H, COOR, OR, CHR—OR or COR; -
60 ¢ is three or four;
provided that at least one A group is present and each A group contains at least one of COOR CHO, CO, OR
and COR, and not more than one of COOH, CO or COR, and wherein up to two ethylenic bonds may be
present in the ring, or a pharmaceutically acceptable salt thereof. Preferably c is three, thus oroviding a
bicyclo{3,2,0}heptan-7-one ring structure, and in a preferred embodiment there is only one X substituent
65 which is at the 2 or 4 position of the alkylbicyclo[3,2,0lheptan-7-one ring. The A group is preferably



6- chl or o- 2- (5- net hoxyhept - 1-yl ) - bi cycl o[ 3, 2, O]heptan 7-one
6 éfdlchloro 4- (5- met hoxyhept - 1-yl)-bicycl o[ 3, 2, O]heptan 7-one
6- chl or o- 2- (5- net hoxyhept - 1-yl ) - bi cycl o-[ 3. 2. O]heptan 7-one
6- ehl or 0- 2- ( 5- hydr oxyhex- 1 -yI)-bicycI@ iﬁ 23g§peptan 7-one
6, 6- di chl or 0- 4- (5- hydr oxyhept - 1-yl ) - bi Cy 3[ 0] hept an- 7-one 20 The
conmpounds  -CH)}—CH,S-CHg-SCIRFRSIRT whhidtein andr ogeni ¢ conposi tion suitable for
provi di ng an mhndnsaatdiudgmudemwfﬂ emﬁthw/oeahadmml stered to a patient in the
sane manner as’sfOQh EHOAER'RIORNM agdt| n preparatlon is provided mhlch is

sui tabl e for ¢§ 1’“' %1"8? PHOH eh ; t to be 2 psege

ul traviofet Ii gg?

Clains for the Cont raé &9 é:it: '%%E %ﬁ E%ﬂpound

of the fornul %3&rﬁbounds (ll) have the saHe li ?'itﬁ'd%w@obﬁds chsek the compounds (1I)
- CRR- [ err ], sefveias infaimbdibtegfor the iprdduemnon thelcOmPbEHES [1). ForieSiarhibi@/thd &AouAd &5-Wichioro-2-

(et hyl , 'Oet(a-yde;hqavhqpyl -yi)-bigyojd(3,2.0/h@ptan-7-one jscyort arcintrrhediaty forpe~dutidg p esrapduint Wf the

R OR, Comom@mm @nd['eraﬂqo itselfw apwnqlroqguﬂam@@anmthmx@se o theQRmpeunds (1.

an int eger ) F} roup7 contains at |east one of
COOR, CHO, co : _', @;" 63"eCooH, CO or COR, and
wherein gn et ,,q.;,@vg,g U;,e, r;ang or a phar maceutical Iy
45 accept abl essai.amd; m gho mmg% &ptan-Tlode Wherein Qis CO

CHOH CH-Jer B]chbfo—ﬂﬂ-rﬁﬁhdix]yherﬂ 1I-y$)-!ﬂcycla¥l312 Dlhbﬁ!arl?-bﬁe 4, 3. A conpound of
claim1, wher &ichlogel-(3-hydropvhend -Wicticyclod3.ROlheptear7{oR&RR] 55 4. A conpound of
cI aim 3 V\/ner é@rﬂwmwﬂn@r%hmwum 'ERR}OIWE!OQM'O[ err] and Fer r] are

&e,p % anti-and ogpw qoapesitien swifabley for[ rpyitling anqanti-
0 107 733 [ "f' | may ?r c%m«fﬂél) A skin
conpound ¢ ﬂh‘f:fm%ﬁ%cl%é§ Q:ﬁrarv[git‘g&ﬂ?o R;O hﬁpffﬁ i aﬂaneWE beieKPqSgy [oultrayiotet

[ ERR] [ ERR] . A conpoun of clalmlvxlmchls

2-(5- mat?houhﬁptmhy@n&mwétmi&écﬁbﬁﬁajkL7|1_gr}@ s¢- A compound of claim1l
whi ch is 2-(5-hydroxyhept-1-yl)-bicyclo-[3.3.0]octan-7-one. 8. A conpound
of claim1l whichecgmpound of the formula

2- (5- hydr oxy- 4- et hyl hept - 1-yl ) - bi cycl o-[ 3. 3. 0] oct an-7-one. 9. A conpound
of clainl which is Q
2- (5- net hoxy- 4- et hyl hept - 1-yl ) - bi cycl o-
conposition conprising a pharmnmaceuti o
any of clains 10 1-9.. 11. The conpositi

carrier suitable for topical admnistrati
35 wherein

Qis CO, CH—OR,
A is —CRR—(CR'R?)R,,
n is an integer of from one to eight;
R is H or lower alkyl (methyl, ethyl, propyl, butyl);
U <0 R' and R? are independently R, OR, COOH, CHO, or CR'R? is CO;
R, is H, COOR, OR, CHR—OR or COR:
e is an integer from 1 to 2;
provided that the A group contains at least one of COOR, CHO, CO. OR and COR, and not more than one of
COOH, CO or . i N
o scomtats :ancgg:e:?d wherein an ethylenic bond may be present. in the ring, or a pharmaceutically
2. A compound of claim 1, wherein Q is CO, CH—OH, CH—OCH, or CH—OCH,CH,; eis 1: and nis 110 4.
3. A compound of claim 1, wherein said compound has the formula

octan-7-one. 10. A
thhe anmount of a conpound of
| aim 10 conprising an inert

5¢ [}

55

4. A compound of claim 3, wherein A has the formula .
50

—CH,—CH,—CH,—C(R*R*)R*

whaerein )
R* and R* are independently H, methyl or ethyl:
65 R® is COOH, CHO or C(R’R®)OR®; and



conpound to said patient. 12. The conposition of claim1l, wherein said
pharmaceutically inert carrier includes an al cohol, sal ve;—suspernsiom,

enul sion, ointnent; cream powder or spray 15 13. T
claim1l, wherein said pharnaceuti caU éq carrier i gﬁﬂi ilHlI m[
14. The corrposrtron of any of clainms ™1 o T3 which is

sust ai ned—caj-eas,e-OMpdCIRRS) R atieedly Uupon application of said sustained

rel ease nediRimnd Rtared Dmcbnmﬂlrsethe'lceamd and the skin over a prolonged

peri od of tﬁ’rtscq CH%Ochd 9ﬁf|@# of any of clains 10 to 13 |n the form

of a sypposi "FG a"r‘ githvli6 The gsi t| of any of
cl ai m;lglo t '§ f,tcg#f ' " &ﬁg&f’g Eﬁ"’ ng an
anti-ul travi oI et (cﬁ- H,) I N

conposi ti on Tah c&ﬁﬂoxﬁfﬁs mb am& neutiicy d s&h@cs‘samu kémgdunds (1)
[ ERR] Whedesiens dwattnediaies fdr ttobgpeduddon M}thd—bdDrIpoApdsEIB For exam@d; kheldompound 6,6-dichloro-2-

I ndepetfdelftteshaxtyhek-1- vﬂhblcvdﬂ&ﬂ,OIMDta@-LmRs hep intermiediatarfor prt~dering aforipoond ofthe
to ei ght f°'PE“f'% () asd Fo%&‘r " T’eﬁ“r"Pgaﬂ'ﬂ TQQFY phafing thadepert ohtthy cRmpgyRd ().

°“P’|" ’é R, CHR-OR or COR ¢ is three
p o ptan- -0
or four ‘_ | ,- "%3 'S present and each A group
nyl I

cont ai 13s at chg @i _6R and not nore than one
of COOH, COsm-diéhidro rﬁbm.m.bthcrsmoa{eby;hamrﬁ bonds may be present in
the ring, ors-calomatmabumemhl-sy)-mcvneqareatﬂnmpml-z-orteher eof. 19. A conpound of
cl ai m 18, wifahiorm2 t,’rhvyrquhgel-vlt-hwl%@ﬂéﬂmm )

bipycl g [3 25 'a‘ﬁ‘(sr" Yé higecial3-20lh °“‘A‘°E?) gl m. 19,

vy o o il drm ,em ek rm'"z’ g ro,%rf" i
al Ry bi cyShstrtionidtr pééwﬁ ubidie i fL (% ot
i s so [ ERight whieh ﬁrcmasesrrémama Q6 re@ﬁ'ﬁg'a pen ent hy ,
[err] is COOH, CHO or [err]; and.55 [err] and [err] are

i.ndepeid etisitng fdd, therebrtyactiog sa’tdayb& CHTE FfesaoOpPMUSE contains a cis bridge.
22. A conpound of claim 21, wherein [err] is [ERR] [ERR] or [ERR] 23. A
conpound of 'ch SPRPEd\gh theosmauta

6, 6- di chl or o- 2- (5- met hoxyhept - 1-yl ) - blcyclo[3 2, 0] hept an- 7-one. 60 65 0
107 733 Clainms for the Contracting St ateroﬂ\|1 Process for preparing a

conpound of the formula
L(CHZ).,J\

25  whaerein
~ Qis CO, CH—OR,
A is —~CRR—{CR'R?},R,, :
n is an integer of from one to eught -
R is H or lower alky! {methyl, ethyl, propy!, butyl);
0 . R' and R? are independently R, OR, COOH, CHO, or CR'R? is CO
R, is H, COOR, OR, CHR—OR or COR;
e is an integer from 1 to 2;
provided that the A group contains at least one of COOR, CHO, CO, OR and COR, and not more than one of
COOH, CO or COR, and wherein an ethylenic bond may be present in the ring, or a pharmaceutically
45  acceptable sait thereof.
2. Acompound of claim 1, wherein Q is CO, CH—OH CH—OCH, or CH—OCH,CH,; eis 1: and nis 110 4.
3. A compound of claim 1, wherein said compound has the formula

5c ]

55 1 : | ' -

4. A compound of claim 3, wherein A has the formula .
sc

—CH,—CH,—CH,—C(R*‘R*}R"*

whereain
R* and R* are independently H, methy! or ethyl:
65 R® is COOH, CHO or C{R’R®)OR®; and



[E@] wherein [err] and [err] are hydrogen; Qis CO THOR or -CR(OH; A

Is -CRR-[err]; 20 nis an integer of fromone to
| ower al kyl (nethl, ethyl, propyl, butyl); [err] and [ ﬂmmm "ﬂjﬂ"‘
i ndependently R ‘O? COOH, CHQ, [err] is CO [err] 18

CHR-OR or COR, e is an |nteger froﬂ\ J!Q 783 and 25 p is zero or one:

provi ded t I ns,, at ast and

CCR and ré;’aﬁcrﬂ’a fﬁ% '(}&ﬁ"(y Egﬁ%“% ﬁ‘, Fffj??n'e R 'pcqegr:%e" n%d‘gna gql?n &n
fi,dH,00, —ek chidHifoHTRCH Eh@RLdn,) G eptaltHe, sal t

thereof V\:hl ch corrprl se&&afpgwg&qaﬂ;mgﬂ-ebﬂmﬂyd«ca}c%mwl a ?pjl n whi ch

[err]® and 4. &rdoppanred dfzlaing @ whidhlis 4G eethexyitbptt syl Beicyely-(d Si0laswd-7ammeabove. 30
2. The pr-okégompbund cfictsim 1iwhichtis &K&wdrmwh@tﬁyatwﬁsloﬁ Yelectrmrdeonat i on

cat al yst |%Aeﬁ‘?"‘agi"g ‘?félﬂ'l!lh‘”hs:“' gﬁﬁw g) Fr’%;_‘t “téa'i;:_,%f‘n%l m 1
or 2 ang f%fgﬂggpaéam?&%omgnsm t:eu (> 3 C ound lhan ofElai:l'ﬂs

and fp i wherein sal

formula [ R}haﬂe‘émposm& ofAlaith 96 @&ﬁpf&fngqalnawn émaMae.iwavobas: ddPfnifiakigh besaid
[ ERR] WaswgiuRd tsaid patie@r r] and [err] are independently H nethyl or ethyl;
[err] is ORCHhe mmor\[@clai}'ﬂ 11awblerpio saifl pharchafenticjlilydrest qan@ep\g\qgwﬁnlay:omal salve,
T . el g o 555
CL gLQSE m W’:Iip@” ?fTEﬁFﬂ' '3’%:3& é3 w%uch is contained in slamed rLeas mtz::hunpl\
FZ)_ (5- mag !i% \bémﬂ a p"cfSn nbof sai Fust g%l m]the comp%smoAl is released to the skin over a

_ rio process of claim1
wher ei n't @mmyash.érsof?ano °f ay.ﬂfsquym@tn-:ﬂe Joroh- J’la%)éﬁd)d%n&?) fé. (QHBICIdATiskr UK.
9. \aopr ocemsTd comlpasitidnlofwhesfaiaimé NEtoCIG htinsisuitable for topical administration including an
2- ( 5- hy antouitravielatascieghingpdent.- y| ) - bi cycl o-[ 3. 3. 0] oct an- 7-one. 60 10. A
process of 17eAghampop witielr intipdasitke commesiting of any of claims 10 to 13.
2- ( 5- met hoWyA£omeeynd| of edermu!a/| ) - bi cycl o- [3.3. O ctan-7-one. 65 17 0 107

733 34 111111 11111 1111111 !'s Patentanspniche ffir die
Vertragsstaaten: BE CH DE FR. q,%lll;?éu_lm.L_SE.dso Ver bi ndung der Fornel H
~~~~H SCH2 A2etoinder QCJ CH®RIisl, (I1)
ca—————-CH :
0 o/
(CH-_X)C
wherein
each X is independently H or A;
35 each M is independently H, Cl, Br, or |;

A is —CRR—({CR'R?),R,;
n is an integer of from one to sight;
R is H or lower alkyl; -
R' and R? are independently R, OR, COOH, CHO, or CR'R? is CO;
U " R, is H, COOR, OR, CHR—OR or COR;
" cis three or four;
provided that at least one A group is present and each A group contains at least one of COOR, CHG, CO, OR
and COR, and not more than one of COOH, CO or COR, and wherein up to two ethylenic bonds may be
present in the ring, or a pharmaceutically acceptable salt thereof.
Pr 19. A compound of claim 18, wherein c is three, thus constituting a bicyclo[3,2.0lheptan-7-one ring
structure.
20. A compound of claim 19, which contains one X substituent which is at the 2 or 4 position of the
alkylibicyclo[3,2,0lheptan-7-one ring.
21. A compound of claim 20 wherein A is

—CH,—CH,—CH,—C(R*R%)R®
wharsein

R* and R® are independently H, methy! or ethyl;

R® is COOH, CHO or C{R’R®}OR®*; and
55 R’, R* and R* are independently H, methyl or ethyl, and the compound comams a c:s bridge.

22. A compound of claim 21, wherein —C(R*R°)R® is

—CH,COO0H, —CH,CH,0H, —CH,CH(CH,)OH, —CH,CHI{CH,CH,)OCH,, —CH,CHO,
—CH(CH,)CH(CH,CH,)OH, or —CH{CH,)CH(CH,CH,}OCH,.

23. A compound of claim 18 which is 6,€-dichloro-2-{5-methoxyhept-1-yi)-bicyclo|3.2.0lheptan-7-one.
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A sCRR- (CRLIR2),R3 i St, n eine ganzo Zahl von eins bis acht ist, 15. = _RH
odéY Ni ederal kyl ( Met hyI Et hyl, Propyl, Butyl) ist, R und R2 unabhangig
vonei nander R OR, CGOH, CHO si nd oder CR1R2 CO i st. ﬂmmumu

oder COR ist, e-.eine ganze Zahl von Wﬁ&{% m t d

G uppe A weni gstens eine der G uppi gru cO. &R btind" ciR und >
20 ni cht clarKy foRthe CdntiRcting IStdts:uPPI er ungen COCH, CO oder COR enthilt, und
worin eine ethyl enische Bindung i m Ri ng vorhanden sein kann, oder

phar mazeut i s Erpcassifetprorarieg agampovnskafdhesformula2.  Ver bi ndung nach Anspruch 1,

worin 0 CO CH OH, CH OCH2 oder CH OCH2CH3 ist, e 1 ist und n 1 bis 4 ist.
3. Ver’bi ndung nach Anspruch 1, worin 'Q%rbi ndung die Fornel 25 0 C 30

CH2 CH 2 30 CE CH2 CH
CR 2 35 besitzt. 4. Verbindung NaMIz"PAnspr udﬁ Pp worn A die Fornel

-CH -CH-CH2-C(R4AR )R i O besitzt. der d R unabhangi g vonei nande{j”
H Metdayl odor Ethyl sind. R f RR)OR ist und R. Rund 'R
unabhAngi g vonoi nander H. Methyl gder Et hy,l, shnd. und di e Verbi ndung eine

ci s-Brucke besitzt. 45 5. Verbf dung h Anspruch 4. worin C(R4RI)R'

- CH2COOH, - CH2CH20H. - CH2CH( CH3) OH. ( CHCH, ) OCH, - ChCHO.

- CH( CkR) CH( CH2CH ) OH oder - CH( CH3) CH( CHXCH3) OCH3 i st. 6. Verbindung nach
Anspruch wheréii € 2- (5- Mst hoxyhept-1-yl)-bicyclo(3.3. 0 octan-7-on ist. 7.
Ver bi ndung miahd M agrtyarogén; di e
2- ( 5- Hydr ox @lieQ0-GH-yOR,-dvi-eGRIOIX; 3. 3. Ooct an-7-on ist. so 8. Ver bi noung
nach Anspr uéfis +CRE—CR'R?)R,, o0 gkt T

i .
na(ﬁx%ggfﬁ ﬁ?-ntﬁ-.. rglﬂé’ﬂ?‘m?t‘hf’? gLé:og:Lgé[t%)S Cl‘(::t acn 7-on is:. 9. Verbl ndung
2- (15- Met hoxy; “Tgﬁ"mf‘; & (HC? 3 B ctan --on ist. 10.
Phar mazeut i sﬁhﬁ. Z“g@}mmnsﬁiz,wag umc assend ei ne pharmazuti sch w rksano
Menge z£i ner péetels éxtbmag nach i rgendei nem der AnsprCche 1 bis 9. 11.
Zus amrenetvided that thelA gkosmeontains bOleast ohe oGONR. EHALO. ORiand §ﬁﬁhﬂdgetm0 é'naﬂfqme of
di e t opi L. 5 w@%mﬂm@em °'VE\"M§°WG$;%" Ay bejAsesanto hé)z‘!'%ﬁt‘%r?’g‘c“égﬁ

12. Zusarﬁﬁ?ﬁg%rléd ;ﬁlﬁ’ér ﬂ”f’fh% Pﬂ‘f“’d‘bf’lhﬂﬁar" oyl Ly are
Trager o Rith ik Rused §PE B b Eatbiat s b Beid-Febium.
Unguent um  §iddéee fe.rm‘fp" A(ﬁ'é:smﬁm%nz f&%’é’.rmgi'a.e 4400, RO, CHOCH,

Zus amease CBHOTHIRH, c%ﬁﬁ&lﬁl’h ildoa.wori n der pharmazeutisch inerte Trager
ei nen Al kohelA gioness lof ti&iBt 1. wi@rein said domptiusd hissethe &ratitg nach i r gendei nem der
AnsprCche 10 bis 13. die in einem Medi um zur Langzeit- Wrkstof f-Abgabe
enthaPten ist. wodurch bei Applikati on es Medi uns zur Langzeit-Wrkstoff.
"% - a.e die Zusammensetzung Ober ein verI angerten Zeitraum an di e Haut
abgegeben wird. 15. Zusammenset nach i dei nem der Anspruche 10 bis
13 in Form ei nes Suppositnruns di e rekt Appl i kation. 65* 16.
Zusanmagnset zung nach irgendei nemﬂdﬁh—ﬁm—mﬂ’ﬂe 10 bis 13. die fur die

t ope€che Ver abrei chung ¢n
\ca.‘,/ \A

L] 5. A process of claim 4, wherein A has the formula
—~CH—CH,—CH,—C(R*R%)R®
wharein
s0 R* and R*® .re¢ independently H, methyl or ethyl;

R* is COOH, CHO or C(R’R®)OR®; and
R’, R* and R® are independently H, methyl or ethyl, and the compound contains a cis bridge.
6. A process of claim 5, wherein —C(R*R*)R® is
—CH,CO0H, —CH,CH,OH, —CH,CH(CH,}OH, —CH,CH{CH,CH,)OCH,, —CH,CHO,
85 —CHI(CH,)CH—{CH,CH,)OH, or —CH(CH,}—CH(CH,CH,}OCH,.
7. A process of claim 1 wherein the compound is 2-(5-methoxyhept-1-yi)-bicyclo-[3.3.0]octan-7-one.
8. A process of claim 1 wherein the compound is 2-{5-hydroxyhept-1-yl)-bicyclo-[3.3.0loctan-7-one.
8. A process of claim 1 wherein the compound is 2-{5-hydroxy-4-methylhept-1-yl)-bicycio-{3.3.0]loctan-
7-one. -
60 10. A process of claim 1 wherein the compound is 2-(5-methoxy-4-methyl{hept-1-yl)-bicyclo-
{3.3.0Joctan-7-one.

65

17



Vi Fommm -C Tt M—s*0—
107‘/’733 geeignet ist. enthaltend ein Schutzmttel gegen ul

Strahl ung. 17. Shanrpoo, enthaltend die Zusarmensetzung naﬁ"ﬂ'”m mjmuﬂm
der Ansprujche 0 bis 13. 18. Yerbindl un der For el

(CHX) in der X jeweils unabh3ngig ] clﬁ Ist, M ] EWEI S unabhbng| g H

ad. Br o éﬁfg ganze Zahl von eins
bi s achtg L"%?’ﬁf"‘é"r""ﬁu‘u'@&‘ qﬁll st. %ﬁ%’m‘pﬁﬂgﬁm ngi g vonei nander R
OR COOH. CHD vatbisbiung aér KdrmBt COlst R3 H COOR OR CHR-OR oder CORist, K
20 c drei odor vier ist mt der Va ﬁabe dad weni gstens eine Gruppe A
vor hanflen i st und jede G uppe A wenig I ne der G uppi erungen COOR.

CHO CO OR und COR und nicht mehry A G uppi erungen COOH. CO oder
COR enthait. und worin bis zu zwei et che Bi ndungen i m Ri ng vor handen
sei n konnen, oder pharnmazoutisch.anneh | z dersel ben., 25 . 19.
Ver bi ndbung nach Anspruch 18, worin c dreo ist, wodurch eine

Bi cycl o( 3n delOhept an- 7-on- Ri ng- Struktur gebildet wird. 20. Verbindung nach
Anspruch 190Q GD,€Hei0fi, Subst i tuenten X onthalt, der sich in der 2- oder
4-Stel lung desC Eﬂ’b?ﬂF‘ol 2 OI hept an 7-on-Rings befindet. 21.

Ver bi ngung h? g N FQ:"A CH2-CH2- (R R 1R4 ist. worin
R und R u . Eﬁ lsinaldu%} CRIRPEO i R COCH
CHO odor Angi g vonei nan er H Met hyl

oder Et hyI slemd gaHﬁd!adl \Q,n\;(arbz miung ei ne CI s-Brucke besitzt. 22. Verbindung
nach Ansphitdér MaBgabundaBrdi€3Giippe A Renigstens eine der Gruppierungen COORIIGBOCED, ORGIMRCIARMIN
oCHiEghDiviehr al-SiGHleCAARIHBNGER COOB-C@pidar COR enthalt, und worin eine ethylemsche Bmdung

- ChReH
- @433 h MWE%PP Salzy
Aﬁégﬁﬁm%@" mnm%::::gg 1, worl;?q(CO C ) a<>der g@:‘c | , tst e1 lst und n1

6. 6.0 chiBH 4" R B ARKURERcH Y Wk Blo Vel B Zialghpl an- 7- on i st.

Patentfsnspf uc ragsrtast 5 Vertahren zur Herstell ung
ei ner Verbi ndung der Fornel 50~~~X M M2 : (CH2)p HC . CGH
" H 1 c--r H2C (CH2)
/ \
CH CH,
30 12 L
_ <':x TE
CH CH
2
\an/ A
35 Dbesitzt.
4. Verbindung nach Anspruch 3, worin A die Formel
—CH,—CH,—CH,~C(R*R®)R* »

-\/, 40 besitzt, in der
R* und R® unabhingig voneinander H, Methy! oder Ethyl sind,
R* COOH, CHO oder C(R’R®)OR® ist und
R’, R® und R® unabhangig voneinander H, Methyl oder Ethyl sind, und die Verbindung eine cis-Bricke
besitzt.
45 5. Verbindung nach Anspruch 4, worin C(R*R*)R®
—CH,COOH, —CH,CH,0H, —CH,CH(CH,;JOH, —CH,CHICH,CH,}OCH,, —Ch,CHO,
—CH(CH,)CH(CH,CH,)OH oder —CH{CH,)CH{CH,CH,JOCH, ist.
6. Verbindung nach Anspruch 1, die 2-{5-Methoxyhept-1-yi)-bicyclo{3.3.0loctan-7-on ist.
7. Verbindung nach Anspruch 1, die 2-(5-Hydroxyhept-1-yi)-bicyclo{3.3.0]octan-7-on ist.
50 8. Verbinaung nach Anspruch 1, die 2-(5-Hydroxy-4-methythept-1-yl)-bicyclo{3.3.0loctan-7-on is:.
9. Verbindung nach Anspruch 1, die 2-(5-Methoxy-4-methylhept-1-yi}-bicyclo[3.3.0loctan-7-on ist.
10. Pharmazeutische Zusammensetzung, umfassend eine pharrrazuusch wirksame Menge einer
Verbindung nach irgendeinem der Anspriiche 1 bis 9.
11. Zusammensetzung nach Anspruch 10, umfassend einen inerten Tréger. der fur die topische

55  Anwendung der Verbindung bei sinem Patienten geelgnet ist.

12. Zusammensetzung nach Anspruch 11, worin der pharmazeutisch inerte Trager einen Alkohol, eine
Salbe, eine Suspension, eine Emuision, ein Unguentum eine Creme, ein Pulver oder ein Spray einschlieBt.
13. Zusammensetzung nach Anspruch 11, worin der pharmazeutisch inerte Trager einen Alkohol

~ einschiief3t. : .

60 14. Zusammensetzung nach irgendeinem der Anspriche 10 bis 13, die in einem Medium zur Langzeit-
Wirkstoff-Abgabe enthalten ist, wodurch bei Applikation des Mediums zur Langzeit-Wirkstoff- At jave die
Zusammensetzung Gber einen verlangerten Zeitraum an die Haut abgegeben wird. '

15. Zusammensetzung nach irgendeinem der Anspriiche 10 bis 13 in Form eines Suppositnnums fur
die rektale Applikation.

65 16. Zusammensetzung nach irgendeinem der Anspriche 10 bis 13, die fur die topischa Verabreichung



6(():@% n der M und M2 Wasserstoff sind, 0 CO CH OR oder -CR(OH) TS
- (CRIR "),R ist. n eine ganze Zahl von eins bis acht

qoder Niederal kyl (Methyl. Ethyl. Propyl. Butyl) ist. 1”@"“ ﬁ']l! H‘Iﬁ"}_w]
-11%1111 112 111 07107 733

R und R2 unabhi ngi g vonei nander ROA?c#33 CHO sind oder CR R2 CO i st,
R3 H, COgeeightrist.@ntRatdrdaiieschUizRitted hegen WitrdvibigiBtaNGAa] von 1 bis 2 i st und
p null oder 15iShampaxd, enthaitend ddeﬂus&vhﬁgada&pngla&hdt@n@mqnpeermmblgstmlzb| ne
der G uppi ef8iYgindgmprer Ferm! CO, OR und COR und nicht nmehr als eine der

G uppi erungen COOH, CO oder COR nﬁhalt und worin eine ethylenische
Bi ndun§ i m Ri ng vor handen sei n MaMnc—eder—e+REs0phar mazeuti sch annehnbar en

Sal zes dersel’ unf assend das Ent hal ogeni er én eines Di hal ogeni ds der (11)
Formel 1. in der M und M2 Hal ogen e anderen Synbole die im
Vor st ehenden angegebenen Bedeut ungen™Naben. Z0 2. Verfahren nach

Anspruwoh 1, bei dem Zink als Enthal ogen{eB+xps- Kat al ysator in ei nem Saure-
Medi um verwendet wird. 3. Verfahren zur Herst®llung von Verbi ndungen nach
Anspruch indedder 2 und der Fornel 1, worin Q CO, €l -0OH, CH OCH3 oder

CH OCH2CH3 iXJpweils unahhdngig Hcpdar A i, s 4 ist. 4. Verfahren nach Anspruch 1,

worin die V(? bbpngio ChBf oger l@sty c 20 -
CE2 CEH . 5. Verfahren nach Anspruch 4, worin
A di e For msl;g:;lne :,z-zd &yr,zhr%%t{)a%ﬁ%?R 30 besitnt, in der R und R5

unabhAngi g WOOed Rudbliangly vivhéiRahdeORlCOR, [CODH, CﬂOr&dwd dder ERRHEOGHO oder
C(R R )OR iRsH. COQR,RR, CAR—OR@dét CamiabhAngi g vonei nander H  Met hyl oder

Et Wt 28i nd. c@rei odervieyist b ndung eine cis-Brcicke 35 besitzt. 6.\Verfahren,

nach AnspPHiEef Maﬁoabg = F!""’ @emormmm iede(§apamq AWEHigHEns eine der
- CH2CH( CrB iQrunges eghc'_og qy&g}er Gruppierungen COOH, CO oder

- CCH{ CH3) filaletdzed ,,, gge en> RAE %@ 08 rYohandasy tein fpngen. oder
Ver bi ndung 2. (Vartikd mwsplu V6. RioriCd @eBisd: M&@éhaﬁni BQOclégz'oﬁufaptaﬁ 7-on-Ring-

Ver f ahr erS:mh;;MGﬂI‘v&Iﬁh 1, worin die Verbi ndun
2- ( 5- Hydr ox yo&ptbiniiu v)aCbAogmd:«b(lsﬁdBe doeh Snbﬂnmldnﬁemhalt der sich in der 2- oder 4-Stellung
des Alkylbncyclo{ .2.0lheptan-7-on-Rings befindet.
21. Verbindung nach Anspruch 20, worin A

0
—CH,—CH,—CH,—C(R*R*)R*
ist, worin .
R* und R* unabhinglg voneinander H, Methyl oder Ethyl sind,
33 R* COOH, CHO oder C(R’R®)OR® ist und
R’, R® und R® unabhéngig voneinander H, Methy! oder Ethyl sind, und die Verbindung eine cis-Bricke
besitzt.

22. Verbindung nach Anspruch 21, worin C(R*R*)R*
—CH,COOH, —CH,CH,0H, —CH,CH{CH,)OH, —CH,CH(CH,CH,)OCH,, —-CH,CHO
\_ “ —CHICH,)CH{CH,CH,)OH oder —CH(CH,}CH{CH,CH,)OCH, ist.

. 23. Verbindung nach Anspruch 18, die 8,6-Dichloro-2-{5-methoxyhept-1-yl)-bicyclo(3.2. Olheptan-7-on
ist.

Patentanspriiche filr den Vertragsstaat: AT

1. Verfahren zur Herstellung einer Verbindung der.Formel

Q
50
! 1,.2
M'M T ((Iin)p _
H—-C ———C—H (n
l | . -
55 HC-A
\(CH /
60 in der

M' und M? Wasserstoff sind,
Q CO, CH—OR oder —CR(OH) ist.
A —CRR—(CR'R?),R, ist.
n eine ganze Zahl von eins bis acht ist,
65 R H oder Niederalkyi {(Methyl, Ethyl, Propyl, Butyl) ist,



9. ;Verfahren nach Anspruch 1, worin die Verbindung
2(’5’ Hydr oxy- 4- net hyl hept - 1-yl)- bicycl ol 3. 3. 0l octan-7-

on
S noxy et hept- 113 bl eyl o 25 Oloetag 7-on .SJ"'TW'”'"””W’”!ll
?evcég?r:oggéi ons pour les Etats contr 1t F3BE CH DE FR GB Li LU NL SE so

: ATl D, represente
CO CH OR gourtcpﬁ unaghangg vo ema ,%;'ﬁﬂ?cﬂ%‘lﬁg sind od?f%liﬁﬁ n%kl)n{)r@e entier
al l ant de ugea, ;utez,.,ﬁq Joaprwﬁgt@nd—l ou un al coyI e inférieur (nethyle,
et hyl e pr opyui pzdringli®); R et R2 representent independament R OR, COOHK
CHO, ORtt 62 MaBpa hpe@@rmeGmelRNem rssive ider GiupdHORYen@RQORCERO (TR, Gt uBAROREHd
e est un rwzbmpbr aéwfm#ef &mpamuneen@ Hzco oder COR enthaltzund wppip eipg Pihv'ﬂ'ﬂ‘fflﬂduog

107 733 éﬂ 5 m éé’é ﬁu',?l , B.}“’g‘nﬁg" e e Sl

une 'I'a' son | ee,nfe kaeansdmﬁauJ;&nrsmgstxaewsé{Br fieeinbm Stle
pharmcemémmnmmata . Conpos6 de |la revendication 1, ouz Q

repr6sent e GWerfalnefir Hadtmg%alyemmaaan Asspructiil olier ZundafenkartietE woAd Q CB,
Corrpose d#H-QH, ICH-€ICH, ©deri Gr—QCH,OH] ist, ediist uodmpidesd st de fornule O to

CH 4. Verfahregmpach Anspruch 1, worin die Verbindpng digFermel CE CH CE2 |
VA 2 4 Coi npos6 de |a revendicationg3, oui A est de formule 20
-CH2-CH2-CH-C(RARI)R ou R et R repr@sentent independamment H, un nethyle

ou un 6thyle; Rl repr6sente COOH, CRR)OR; et 25 R7, R et Rl
representent ind6pendanmrent H nbt hyl e OgHYN 6t hyI e, et |le conpose
conti¥éAt un pont cis. 5. Conposd de la reve cation 4. ou -C(RR)R

- repr6sente - CH2COOH, - CH2CH20H. l“CFlZU?(’CTE)— - CHCH( CH2CH, ) OCH3, - CH2CHO,

- CH( CGH3) CH( CH2CH3) OH, ou -CJ-l(CJ—l&)iQ—I(CJ—lZG—B %6 Conpos6 de | a
revendi cation 1 qui est |a
- 2-(5-mdt hoxyhept - 1-yl) - bi cycdo- 13. 3. CI)oc?c an- 7- one.
besitzt.
5. Verfahren nach Anspruch 4, worin A die Formel

—CH;—CH,—CH,—CIR*R%)R®

besitzt, in der
R* und R® unabhangig voneinander H, Methyl oder Ethyl sind,
R® COOH, CHO oder C{R’R®)OR® ist und
R’, R* und R? unabhéngig voneinander H, Methy! oder Ethyl sind, und die Verbindung eine cis-Briicke
35 besitzt.
6. Verfahren nach Anspruch 4, worin C(R‘R®)R®
—CH,CO0OH, —CH,CH,OH, —CH,CH(CH,)OH, —CH,CH(CH,CH,)OCH,, —CH,CHO,
—CH(CH,)CH(CH,CH,)OH oder —CH({CH,)CH{CH,CH,JOCH, ist. .
7. Verfahren nach Anspruch 1, worin die Verbindung 2-{5-Methoxyhept-1-yt)-bicyclo{3.3. OJoctan-7-on
40 ist.
8. Verfahren nach Anspruch 1, worin die Verbindung 2-{5-Hydroxyhept-1-yl}-bicyclo[3.3.0]octan-7-on
ist. _
9. Verfahren nach Anspruch 1, worin die Verbindung 2-(5-Hydroxy-4-methylhept-1-yi})-
bicyclo{3.3.0Joctan-7-on ist.
45 10. Verfahren nach Anspruch 1, worin die Verbindung 2-(5-Methoxy-4-methythept-1-yli)-
bicyclo{3.3.0)Joctan-7-on ist.

Revendications pour les Etats contractants: BE CH DE FR GB LI LU NL SE

50 1. Composé de formule

s oS '
- 2Ty Da

ou

Q représente CO, CH—OR;

50 A représente —CRR—(CR'R?),R;;
n est un nombre entier allant de un & huit;
R représente H ou un alcoyle inférieur {méthyle, éthyle, propyle, butyle);
R* et R? représentent indépendamment R, OR, COOH, CHO, ou CR'R? représente CO,
R, représente H, COOR, OR, CHR—OR ou COR;

65 e est un nombre entier allant de 1 4 2;



7. Conpose de |a revendication 1 qui est Is

eXend oo h i Vebt ) gyet o (8.3 O octan-7-one unmummmml
2- ¢Shydr oxy4- nbt-hyl hept - 1-yl') - bi cycl §- §8¢- P34ct an- 7-one. 9. Conp036 de ' a
revendi cation 1 qui est la

2- (5- et hso@ys:élservetqhylelg e Aceritipniy apyradins 146 das Goures CODR, GR.OR e GORES AprRiysIGUAIT
conpr enang::lmeugiﬁ "Gélg“ &P EHPPQ]'E%WE#E“V@PWP% Bew étye Gf?st‘ﬁ?rﬁﬂ‘s‘ée BRYap fygun de
guel conqu

revendicapg @% S%S rae'ﬁ‘é?r'l' C%'r?"s?tfu %'ef"és?l"é?léo appr ODM,W h_rﬂcg sy

l'ocal e du Its@g e&ﬁdeayeuvandaah&de oujlgdlttgﬂ{ﬂa.@&éstth@fbrﬂﬁle' a revendication 11.
ou ledit support pharnaceuthuenent i nene conprend un al cool. un baune, une

suspensi.on. une 6mul sion, un onguent. uge creme. une poudre ou un liquide
pul veri se. 13. Conposition de |la revend'catlon 11. ouj ledit .upport

phar maéut i querment inerte conprendwr al'teql. 14. Conposition de |une

quel conque des revendications 10C®, 13. qu; $¥zcontenue dans un mlieu A

| i beration prolonge.. ce qui falégqu_e_J_o.qu.u an applique ledit mlieu 3

| i beration prolongee |a conpositlon est |ibefge sur |a peau pendant une

dur 6e ps ol ongee. 50 15. Corrp%gjz ion deAt e quel conque des

revendi cations 10 A 13 sous |la forme dcdg suppostdoirc pour

| "adm ni stration rectale. 16 Conposition de |'une quel conque des

revendi cat i oh<Loilposé de3a gavendication B Apesjldelfbra:nim' nistration locale y conpris
un ,agent formant ecran anti-ultraviolet. Shanpooi ng qui conprend | a -

compésition de |une quel conque - de?cf'svﬁ'éf‘c”-zmcf%ﬂéﬂ A 13. 55 18.

Oorrpose dg formul e MLM2C CMO 60

CH R\t Ré (dareShntbt iftlependamnfoR B U RhBbE S Bingie 1e- ndependammnent  H ou
A; S Re représente COOH, CHO ou CIR’R®ORS; et, | 1| 11111 11111111111 111! 11

1! 11~~3’~~~~%R‘mﬂlmr&sememmdépmdamenrwunméthymmﬂhﬁreﬁecomposé contient.un pont
107 733 clkagque M represente ind6pendarnnment H C, Br ou |; A représente

- CRR- - (CR R2§- QQH'PO?PP%‘P rRYANGigAtRR & QBT CERRM'représedte un 3 huit: R reprdserl te

H ou un al coyle infer et e danrnent R
OR COg CHO, ou CR R“‘é”FSB tcé‘%_ﬂg%ﬁé‘%ﬂré’ﬁnte %E‘CE%%% . CHR- OR ou
COR; c vaut trois ou -cmt:n@,—émﬁ,;tﬁmm;w 'oBU-MEASCHBHEIQIRM, A SO t
pr6sent et quo chaque groupe A contienne au noins un des groupes COOR CHO

CO OR et CORCoetpogade Iplravendication d@ei &t BLIASINEDRhe pEDYDICKAR(3.20loasn-J-asqu’ a

deux Jo | i af- E@Wh mmogémm% :;egﬁé:’v Mntbﬂ)-gavm1 I3e'! -orvuﬁ%g
de ses’%els 9 9 TQYRE Ny By e At {05 f
18, ou ¢ vau% Gamaese de i erendicatinn 1 anisest i &i5epetherdr %y‘&r?‘dcrg‘b'mqu'm""
bi CyCl ol 3 %“&%%Bugn 9 prer?ant ug@raggéﬁé %ﬁaljrri%cétﬁ:\ﬁm&ng%cg& &’%n.cgmposé de l'une
conti ent m.gd,l,gg;a fbak 1£8. UN position u noyau

al coyl i CyC’l'O[C3m30 ﬁm%naaamnab cokrprgnanturdsuppan iR NEpproptis AN"adMinistraton

[ eprbsent calEididiCEEn s a @RAREIRG
12. Composition de 1a revendication 11, ou ledit support pharmaceutiquement inerte comprend un
alcool, un baume, une suspension, une émulsion, un onguent, une créme, une poudre ou un liquide
- pulvérisé.
L] 13. Composition de Ia revendication 11 ou ledit support pharmaceutiquement inerte comprend un
alcool.
14. Composition de I'une quelconque des revendications 10 3 13, qui est contenue dans un milieu 3
libération prolongée, ce qui fait que lorsqu’‘on applique ledit milieu 3 libération prolongée la composition
. est libérée sur ia peau pendant une durée proiongée.
S0 15. Composition de I’'une quelconque des revendications 10 A 13 sous la forme d'un suppositoirc pour
I'administration rectale.
16 Composition de I'une quelconque des revendications 10 3 13 qui convient pour I'administration
locale y compris un agent formant écran anti-ultraviolet.
17. Shampooing qui comprend la composition de I'une qualconque des reve:.2izations 10 4 13.

55  18. Composé de formule
MIMZC-—-———-—-KI‘=0
s0 | C*’\‘—“‘ca (x1y

. (CH-X) c
ou
65 chaque X représente indépendamment H ou A;

e X



KQ:, oU R et R reprb6sentent ind6épendament H un methyle ou un ethy Ie

ndbponament L un ot Y1 ¢ ou un iyt ot 1o corpose NN lﬁlltllllﬂllgclulll
cis. 25 22. ‘Conpos6 de l-a reven f@{ ga oua -C(RAR )R 'repredente
--CH2COOH, - CH2CH2OH, - CH2CH( CH3) 2 ?CI—lZCI—B)OCI—B - CH2CHO.

- CH(CH3) m@ga%gnm%ewmd%%mw%%m 30 23. Conpose de |a
revendi cat ia0igprésenti L-CRRL-(QRPR?),R,;
6. 6-di chl OI’ansQun fonitiie lBatiey ARt dé uwla)hulti cycl o[ 3. 2. 01- hept an- 7- one.
Revendi cat |Ranwé3wu!rﬂ bu BO alcoyleindérient:: AT 35 1. Procedg de prepargtlon d' un
corrpo%e deﬂf‘eqfﬁm-pgémtengedépendamm AI ché . CHO, ou CR'R® représente

Pt

- H2C ZC-A;Y% "‘55‘*(:@95 R GFQ sentent un hydrogene; o.represente

CO CH QR r?‘ ur el{lgtﬁt g%ﬁt 6:%3 %;q&ro@eﬁs&nwnggﬁ '?Imues un des

enti er R bail; con ‘Q’,&. San o e Thod G GosalFodhobCODHIED Gy COR,lebod U6 Bélix

(et hgl Qlalsﬁﬁﬁlﬂhﬂénlaﬁ&pbdueent enteR' daﬁ§ Id:\’hofaepl‘:e&ﬁ rdecses sels hpendeutigpement.

OR  COOrhccéptiblesou CR R repr esent e CO R3 represente H COOR. OR CHR-OR ou

COR, o0 est 1|anComn¢s|éedeeht reyendi¢atiamt 180U I1c ayt; trgjs, cepnstitgany am;t YRe shuctargyclique

agsg; ve 'CI% 0[392 gh %) '9X'°cont I 1[%83 é]%u o ntébss%udwesﬁ )gggfn e %%IJ %jg:gﬁu noyau
Ehgﬁpog 4

dt 12t 4" @7;'@1“ Lol 015 A ook, 0 un 03 ses sol s

phar maceut i quenent accepta ans | equel on deshal ogene un di hal ogenure
de formuiel ou M et M representap%cmm—mﬁJ—cg%n%R‘ tous | es autres synbol es
etant definis comme ci-dessus. 2. Proc6de de |a revendication 1 oi |'on

ut iv~28e ¢& zi nc comme catal yseur de deshal ogenation dans un 65 nilieu
y
aci de. R* et R® représentent indépendamment H, un méthyle ou un éthyle,

R® représente COOH, CHO ou C(RR°)JOR?; et )
R’, R® et R® représentent indépendamment H, un méthyle ou un éthyle et le composé contient un pont
cis. _ _ o
25 22. Composé de la revendication 21, ot —C(R*R®)R* représente

—CH,COOH, —CH,CH,OH, —CH,CH(CH,)OH, —CH,CH(CH,CH,)OCH,,
—CH,CHO, —CH(CH;)CH(CH,CH,)OH, ou —CH(CH,)CH(CH,CH,)OCH,.

23. Composé de ia revendication 18 qui est la 6,6-dichloro-2-(5-méthoxyhept-1-yl}-bicyclo{3.2.0]-
heptan-7-one.

Revendications pour I'Etat contractant: AT
35 .

1. Procédé de préparation d’un composé de formule

Q
A 1u2¢ (CHz)p
l | .
H—C C-H _ (1)
45 ‘ Y4C-A
\(CH /
50 ou

M' et M? représentent un hydrogéne;

Q représente CO, CH—OR, ou —CR(OH);

A représente —CRR—(CR'R?) ,R>;

n est un nombre entier allant de un 3 huit; -

55 R représente H ou un alcoyle inférieur {méthyle, éthyle, propyle, butyla)

R' et R? représentent indépendamment R, OR, COOH, CHO, ou CR'R? représente CO:
R, représente H, COOR, OR, CHR—OR ou COR;

e est un nombre entier allant de 1 3 2;

p est zéro ou un, -

60  sous réserve que le groupe A contienne au moins I'un des groupes COOR, CHO, CO, OR et COR, et pas prus
d‘un groupe COOH, CO ou COR, et ou une liaison éthylénique peut étre présente dans le cycle, ov un d2 ses
sels pharmaceutiquement acceptables. dans lequel on déshalogéne un dihalogénure de formute I ou M! et
M? représentent un halogéne, tous les autres symboles étant définis commae ci-Gessus.

2. Procédé de la revendication 1 ou 'on utilise le zinc comme catalyseur de déshalogénation dans un

65 milieu acide.



