Title: USE OF NEW ETONOGESTREL ESTERS Abstract: The subject invention
provi des a contraceptive and/or HRT kit conprising a con2¥ Hoemubhar@DQ6 and/ or
therapeutically effective anobunt of a |ong-acting etonogestrel ester wth
a fatty-chain |l ength of C7-Cl15. 29 Novenber 2006 WO 03/101374

PCT/ EPO3VO(#8H3T4SE OF NEW ETONOGESTREL ESTERS Fl ELD &FT/ERB/NYENTI ON 5 The
subj ect invention concerns the field of (nmale and fenmal e) contraception,
(male and femal e) hor C 1@=10) RT) and

treat ment/ preventi on of ==F ~~%ﬂ%@g‘% e ingo BACKGROUND
Contraceptive nethods for nmen and wonen are inportant for worl dw de
reproducti v, ver, no effective and efficient nethods of

mal e contréﬁ@bﬁ?ﬁ%ﬁﬂ%gﬁagFaﬁﬁyet avai l abl e. Mal e contraception seeks to
suppresss sper mat ogenesi s t hrough the suppression of the gonadotropins

| ut ei ni zi ng_hornone (LH) and fol Liclg-stimylating hormone (ESH). 20 This
results in ed%tfé?cé’t"i"%ﬁ'wéf’oric?ff'sr ?E@ﬁP@%ﬂ%&%@g@wﬁeﬂ%ﬂé%ssati on of
sper nat 0genag fdnale)dinidhs fepRédnhit tdrapd(PRTS LG RATeRGHVeRichdf @ dose dependent
suppression of pituitary gonadotrophins and consequently, a decrease in

t est ost er orfd"9eslagicdl diSefdgSr eversibl e 25 inhibition of spermatogenesis. An
exogenous androgen is required to conpensate for the reduced testosterone

| evels. In the sanme way, male HRT can be acconplished, resulting in

r epl acelfentBAFKERAUYNEX er one by an exogenous androgen which is safer .on the
prostate than endogenous testosterone. 30 The use of progestogens together
wi t h androgens for use as male contraceptives and HRT is known (Guerin and
Rol | et ( 198®ntragepiivemprthiods foamed andrwraen@fe impatask togyrordwide regpductiey . However ,

t he use oflggggific esters of etonogestrel for male contraception and HRT
35 has not been suggested. 1

15 However, no effective and efficient methods of male contraception are as of yet

available.

. Male contraception seeks to suppress spermatogenesis through the suppression of the
" gonadotropins. luteinizing hormone (LH) and follicEe;stimulating hormone (FSH).
20 This results in a depletion of intratesticular testosterone and cessation of

spermatogenesis.

-Administration of progestagen results in a dose dependent suppression of pituitat"y

- gonadotrophins and consequently, a decrease in testosterone levels and a reversible

25 inhibition of spermatogenesis. An exogenous androgen is required to compensate for
the reduced testosterone levels. In the same way, male HRT can be accomplished,
~resulting in replacement of testosterone by an exogenous androgen which is safer on

the prostate than endogenous testosterone.

30 The usé of progestogens together with androgens for use as male contraceptives and
HRT is known (Guerin and Rollet (1988), International Journal of Andrology 11,
187-199). - N

However, the use of specific esters of etonogestrel for male contraception and HRT

35  has not been suggested.



29 Novenber 2006 WO 03/101374 PCT/EP03/50188 In addition, the use of
progestogens together with estrogens for use in fenmal e 20Nbvemtep0@h and
HRT is knowmn (M Tausk, J.H H Thijssen, Tj.B. van Wnersnma G ei danus,
"Phar makol ogi e der Hornone", Georg Thienme Verlag, Stuttgart, 1986). 5
Progest ay@H1H#¥ wi dely used for fenmal e contracepti onPEHEPHFIBEMal e HRT. In
contracepti loraddmchethemdaifpmgémgemmdtet adfesstresehs fogas infealalecont racepti ves are
t he nost mnlst t |onresultsina
nunber of eﬁ‘of“é E’(pm"a?d H@F OW% ﬂ Eat“gcoghﬁ%}’sﬁ? ﬁ*gb S8 te'ﬁmphay C

devel oprrentGmfdarhh,é‘Pbmnhahﬂchgm almi-mmombr’ GdegTagse Yetlipg Stutgar; &@986pr successf ul
inplantation, and it causes the cervical nmucus to 10 becone so viscous that
it hinders sperm penetration. Mst progestagen-only-pills (POP's) aim at

t he | asts rremt:g'e@mgds af:im?daty wed Hr fel?ﬁlﬁf&bn&ml:@'i‘o:i andda Fmﬁlea{REuppl etion of
endogenous estro iﬁ & tb .freat nent of l ri!'lg usa

conpl ai nt s PREICHCAEE™ waa?m?geafﬁweeg%ﬁge" %ﬁo@f‘%ﬁ"“ﬁ% &AL

synpt ons  of wilelingsell eAdministiatiog efsutied combaxiatiyn redite il xtuingder dfREtdd @ osteOporosi s,
coronary arterg di sease, grogeg‘béhé? ncont i and ibly al so

ne 0sSsi
Al zhei ner ' LIRS Ruabion, fidhterfepy e %eé(ﬁ‘{?@r‘e“‘%ﬂm%{\ﬂﬂa%‘ﬁe'afw ng-term

unopposed eftrefeific adAdeToEubRESHN inplentdtide, and ReABEAhEEVIAT MAaRe | N
endonetrium proliferation, which in turn may increase the risk of

endonet 19 al beeosprcsavisequs thag 'F\B’L“d‘?r%%%Pe“ﬁ‘i’%’@éé‘f‘%?b@ﬁ&es‘&ﬂ@ UO-BillHi ni stered in

| ong- t er m ZPopepiiRShe RECAMEBNAffbABHY, ability to reduce the proliferative
activity of endonetrial epitheliumand to induce secretory conversion.

However, the use of specific esters of etonogestrel for female

cont racept Ilqnmnefmmk gimehﬁfsuam.oh ?axdegembdsre@@ag@mdr% ehm@itaggR! ogi cal
di sorders has not been suggested he subj ect 1 nvention describes

esters of endnpesyessopadbal gpraaints het ﬂwﬁhaagmal (é*w@ssa, anfl fprevert®n opr ef er abl y-
C10- Clzlcf W&ﬁ@oﬁ%ﬁo@g-@ﬂﬁ%ﬂ%@&%ﬁ&% Pl e PRAd e'o@teﬁﬁbqos%n&%nﬁna
ose” atdm ni st rat

si ngl e- Ion of a prog sto en wt gduratlon of action.
2 29 Novenberry23ese, BigehaRlic @Fingrds athtENﬂy@NomléslmsediSdae?r@dn is a mle and

femal e CO”%%&%{%I %a%ﬁr%%?Bac\Z‘RﬂoK% enﬁgﬁ%%i)s%h Qﬁgrogenca‘aﬁﬁiﬂs%%ﬁ fkuel y P Y

and/ or therapeu a ective anoun acting etonogestrel ester
wit h a fat tagsocihatad mctemgm tndofmetrium proliferation, which in turn may increase the risk

of endometrial cancer. For that reason, progestagens are co-administered in long-term
- 20 regimes, because of their ability to reduce the proliferative activity of endometrial

epithelium and to induce secretory conversion.

However, the use of specific esters of etonogestrel for female contraception, female
HRT and treatment/prevention of gynaecological disorders has not been suggested.
25 | |
. ‘The subject invention describes esters of etonogestrel with a fatty-chain length of C7-
- C18, preferably C10-C12, which have a good pharmacokinetic profile and enable a

single-dose administration of a progestogen with a long duration of action.



C7-C15, preferably C10-Cl2. In addition, disclosed is the use of these
esters for treatnent and prevention of femal e gynaecol od@9dédvemies2iler s
such as endonetriosis, menorrhagi a, nmeno-netrorrhagia, pre-nenstrual
syndrome and dysnmenorrhoea. Accordingly, a first aspect of the present
i nvention_praovi a long-acting etonogestrel ester with a
fatty-cha?W&gﬁTﬁ?@g@Qkfor the preparation of a nedicanent for
contraception and/or HRT whereby the nedicament is suitable for _
adm ni st r gLiiQ YinhdH B dn® Rmaib B ORY: AIBEFT 1@&9&@%/9@ aBonRR@sAEEUt i cal
a

conposition for injection use as contraceptive nd/ or HRT conprising a
cont r aceptf9ehserenieatly piicctvs amant ofia e psing sionaessirs) esten with mettysthain lepedhgy- act i ng
et onogest €eL1sgstfanblytolCia. fatty-chain [ ength of C7-Cl5. A third aspect
provi des the pharmaceutical conposition according to the second aspect
further conprising a contraceptively and/or therapeutically effective
anount of nagfitiepdiselerathis & pisrof there ety forireaimpns and prventipid Semals gvaseeglegigtt eut i cal
conposi t i dddrdas ek gehdniBiodid) ReBRERQA nas peedrhadid pb-RefistreD SfpdrGt Aag a
contracepflvel v and/or therapeutically effective anobunt of an estrogen. A
fifth aspé’ct provi des the use of a long-acting etonogestrel ester with a
fatty-chain length of C7-C 15 for the preparation of a nedi canent for nale
contracepti on goeiagdly, AksCashdlor Yo Bfe@B)nveMBn prdtaghs @3 IRRE 2 BASQGONPr i ses a

contraceptively and/ or therapeut.i ly. effective anount of | ong- acti ng
ndr ogen werge R e PR B 8ol Bt bt Pk s oo 11 on o
use as nedostrageptraade iR Tvderpdhonedicadneis fRAblcforadminsirgiign by fniestior. acept i vel y
and/ or therapeutically effective anount of etonogestrel undecanoate or
et onogestr el decangate or _getonoa%le)%t r_e(L1 dodecanpoat e and whi ch conposition
further conpr’ ¥&8S FPEEAPYISE B PP oLIEPSHOr REFEFRB LT AT @ %ct i ve
anount of andlor ERTUOg&ing e sdnenceptifelg envdnthirapsipaytetiptigaances of Alengusting Of

et onogest gl YRACCANRA S UaiflQaogeskigl decanoate or etonogestrel
dodecanoat e %or the preparation of a nedicanment for femal e contraception

and/or female HRT, whereby the nedicanent al so conprises a contraceptively
and/ or t her apeuthir€abdcypréfideetit phdenaceafid@lbdinpBitioditc@ditig t6 @€ Fecond asp8et Nae@mber 2006

An el ght L a8RGEL RLYAES B PRABLIRGENLIERL. SAIROSLLLAN] Ol uSe as femal e
contraceptive dan 7or fenafe conprising a contrace |veTy and/ or
therapeutically effective anount .of etonogestrel undecanoate or

etonogestrel deeatasis: privided RIIMGesdqehkl cAaLata @k aNd: ¥Wing Rpect OMPOSI ti on

further c rises.a contraceptively and/or .t herapeutjcally effective anount
of an estfgrggge):recg{npns&rg e_ﬂﬁggcep 1v§1 andX)r thgrapeutlcal?y effgctlve onnt oi‘ an estmgen.

A fifth aspect provides the use of a long-acting etonogestrel ester with a fatty-chain length of
C7-C15 for the preparation of a medicament for male contraception and/or male HRT whereby the
medicament also comprises a contraceptively and/or therapeutically effective amount of a long-acting
androgen ester, ' '

A sixth aspect prbvides a pharmaceutical composition for use as male contraceptive and/or
male HRT comprising a contraceptively and/or therapeutically effective amount of etonogestrel
undecanoate or etonogestrel decanoate or etonogestrel dodecanoate and which composition further

comprises a contraceptively and/or therapeutically effective amount of an androgen ester.

A seventh aspect provides the use of etonogestrel undecanoate or etouogesﬁel decanoate or
- etonogestrel dodecanoate for the preparation of a medicament for female contraception and/or female
HRT, whereby the medicament also comprises a contraceptively and/or therapeutically effective

amount of an estrogen.



Figure 1 Chem cal structures of etonogestrel heptanoate (etonogestrel
enant hate), etonogestrel nonanoate, etonogestrel decanczd Eoveptitmn@gest el
undecanoat e, etonogestrel dodecanoate, etonogestrel tridecanoate, and
etonogestrel pentadecanoate. Figure 2a Effect of one intranuscular(lM
injection of e on estrel,.eto estrel oat e et estrel
enarthate) et BRBGRER R ORIt SEREROERRAE on pl asma
| evel s of ané/tooﬁqmgeERT edmpriging awadtlecepmlaemd/qrablbpquscalhrv@’?aﬁye amgntSEM of N=3.

Fi gure 2befofiedi wibcafa of dXnbRBdektndie dr EMogésB&l@S&e&aQ&te%d ghi@nogestr el
hept anoatemgeton estrel. enant hate nogestrel nonanoat e, etonogestrel

decanoat e BPY1D FEBT FUIPHS A SREELFRYY %a“dfé’t FRgusth sty rameuhyap gtroeen
etonogestrel tridecanoate on plasma | evels of etonogestrel in male intact
rabbits. Mpapggand SEM of N=3. Figure 3 Chemical structure of

MENT- undecanoat e, MENT-bucicl ate, testosterone heptanoate (testosterone
enant hate) and testosterone undecanoate. Figure 4 Tine dependent effects of
one s.c iFgection of 20 ng/ kg of MENT-undecanoate (MENT-U), MENT- buciclate
(MENT-B), testosterone-heptanoate (testosterone 3a 29 Novenber 2006 WO
03/ 101374 PCT/ EP03/ 50188 enanthate, TE) and testosterone-undecanoate (TU)
in cast r afhsaricAinestes psiangecse! beplpnonis (ClpEPETSUSHenpghsieh glpRoeTsiiY BYTFICACRes Ul t 5 ar e
means of &Exggestl'_di @d4nat§ ctondghiad IR QKdarednegested dddesidas] BheudreRARBINbA, €,

test oster OQ?toHones?éi enea%ecanoand testosterone buciclate after one IMinjected
in mal e hypdgbRadar e h indicated doses on the plasna |levels of serum
testosterone Nor mal range of serumtestosterone is indicated } with a
dashed | ipgyecdlerived fromE Ni eschlag and H M Behre. Testosterone

Ther apy. . Androl o ﬁ I#YBI&A E ductlvie heal t h. and dysfunction., edited
by E. 10 NEESENFIG IR Piegieh Petonpgsiiel FOnoRES BTPEETALY %t?i”ageﬂé“\}v

Yor k: Spri emgehate}/etohcags;rel 198 7qate apl et@@sﬂmec%Mbmﬂ&nDEmf RdjogirR THE

| NVENTI CNnale intact rabb:ts Means and SEM of N=3.

Figure 2b

Effect of one intramuscular (IM) injection of etonogestrel heptanoate (etonogestrel etlanthate),
etonogestrel nonanoate, etonogestrel decanoate, etonogesirel undecanoate, etonogestrel dodecanoate,
etonogestrel tridecanoate on plasma levels of etonogestrel in male intact rabbits. Means and SEM of

N=3.

Figure 3 .
Chemical structure of MENT-undecanoate, MENT-buciclate, testosterone heptanoate (testosterone

enanthate) and testosterone undecanoate.
Figure 4

. Time dependent effects of one s.c injection of 20 mg/kg of MENT-undecanoate (MENT—U), MENT-
buciclate {(MENT- B), testosterone-heptanoate (testosterone-

3a



15 The subject invention provides a contraceptive and/or HRT kit conprising
a contraceptively and/or therapeutically effective anow®Nefensbdr@00s acti ng
etonogestrel ester with a fatty-chain length of C7-C 15, preferably C
10-Cl12. In one enbodinent, the kit further conprises a contraceptively

and/ or tWeO¥pHeMi cally 20 effective anpbunt of an andPOHEPN3SEISS

pref erably ddaiMiate) THPaainteaaiserontandeaobite (TS cdirarehmale tdbbitslontseduar t her

conpri ses tr cetivi nd/or therapeutically effective amount of an
estrogen, gﬂ@ﬁﬁé’é eﬁgés%?r%?ﬁ ?{,Fﬁaé'ﬂﬁ%w(@st?@gi’m ., ethynyl estradi ol sul fonate,
‘estradiol, estradiol valerate, estriol, estriol succinate, 25 quinestrol,

estropi pate,. sodium estrone sulfate or sodiumequilin sulfate. The subject

i nvention fUPYR&r contenpl ates a use of a contraceptively and/ or
t her apeus i ceilakiyacelifiegics df\testosmmone tnafthate, dstdgrone indechnBitoNAgSSistene ester with a

fatty-chai | engt.h of C7-C 15 ferably C O.C 12, for the preparation
of o ma coMEIER o3 1Y Gt pBle st maeh indisdsSien b e e - che

et onogest r eplasafiti@els oBserfme@stbilerbRNNbHARGL dafift offsériim SestoSterdhd R aRIRbiey el y and/ or
therapeutica_llg/ el;ngEctive ampunt of a |on acting androgen ester for the

] ) )f | -
prepar at i on"i e deaid o ET?%EF%"'&%)W%&%BF'?Y NesiPE' ¥ nal e HRT. 35 The

| ong- act i nngﬁFh?g.Qﬁt%dwéng&@ ra%F&!ﬁ;&fv@b&aYth WENT s anaRG 28mRd 8y E4 29 Novenber
2006 WO 03/101374 PCTI EP03/50188 | n _anot her "enbodi nent, the etonogestrel

ester i & ushigshle awtil-ddishenBeilie.teidelbegiand NewYorkianrijeeinisrias. 1#%Her apeut i cal | y
effective agmomtoef an estrogen for the preparation of a nedicament for
femal e contraception and/or female HRT and/or for the treatnent and/or
prevention of a fenmal e gynaecol ogi cal disorder such as 5 endonetriosis,

menor r hagi aDEﬁ?l@EDFIfﬁiS@?{IPﬂ@Qﬁ@FTHE?NUENﬁdWal syndronme and dysnenorr hoea.
a

The subject 1 nvention SO0 enconpasses a nethod of contraception and/ or HRT
conprising admnistering to a subject a contraceptively and/ or '

t herapeyy i Jy-10- ect | I . ogestrel ester
with a fat ,ﬂcgﬁlg?cﬁmﬁ%&@{fhﬂoﬁ@e Eé; H{gf}cilg{ve %}dé%g?g@%&%& E@ Eé{' I n one
enbodi nent , coatraseptivelsi@rgiorn thazdpgutimally dfectiveamapsof i bmelagting efoecgestved anount of a
| ong-actin ] ester 2 F-aD| ndecanoate, is administered in
L B OOR BB LA EL R L clncer

'In one embodiment, the Kit further comprises a contraceptively and/or therapeutically

20 effective amount of an androgen ester, preferably MENT undecanoate.

in another embodiment, the kit further comprises a contraceptively and/or
therapeutically effective amount of an estrogen, such as mestranol, ethynylestradiol,
ethynylestradiol sulfonate, estradiol, estradiol valerate, estriol, estriol succinate,

25  quinestrol, estropipate, sodium estrone suifate or sodium equilin sulfate.

. The subject invention further contemplates a use of a contraceptively and/or
- therapeutically effective amount of a long-acting etonogestrel ester with a fatty-chain
length of C7-C15, preferably C10-C12, for the preparation of a medicament for

30  contraception and/or HRT.

In one embodiment, the etonogestrel ester is used in conjunction with a
contraceptively and/or therapeutically effective amount of a long-acting androgen
ester for the preparation of a medicament for male contraception and/or male HRT.

35  The long-acting androgen ester is preferably MENT undecanoate.



I n anot her enbodi nent, a contraceptively and/or therapeutically effective
anount of an estrogen is, admnistered in conjunction vigKNovdneher 2006
etonogestrel ester. 20 The subject invention further provides a method of
treating and/or preventing a femal e gynaecol ogi cal disorder conprising
admi ni st @i a fenal e subject a therapeutically EBCTERBISNB3anount of a
| ong- act i ngineh&R eMBIdifRnt A5 @dnodsstrbl edtef iatidel incddaiunctich eglah of C7- C 15,

preferably C1 OCO2 effective to treat and/ qr prevent the disorder. 25 In
the above oOPERERIVEY ap ‘é”g‘iﬁ‘iﬂelét&ahZY ﬁ@éﬁ‘l‘f‘i‘ﬂ’?}'“@ﬂ%“ ‘%Hﬂ%et"g‘&rééeti vel y and/ or

t her apeut i cgédayatieh bfaGhddicamamt@stttmaé ciiebEEptivhda@afomhie HRY @odfP ngy and the
contracepti \Ael y and/or therapeutically effective ac{roun¥l of et onogestrel
ester is 25thopeptmepyandiy preyension pha fempls gynagtplpgicatelizorder ssh ébnt r acept i vel y

and/ or tferapemdissal hnofhifs hieH& meBHPHARR, WE-mbsbilal updiesadwat e i s 50-200 ny
and the contraceptively and/or therapeutically effective anmount of

et onogest r efySBEEORs 50-100 ny. In a specifically preferred enbodi nent,
the contraceptively and/or therapeutically 35 effective amount of MENT
undecanoate_is 100 ng and the contraceptively and/or therapeutically

ef fective afhsunbieciventionaseenceapasges gethod oggntrgeption aod/sidiichber 2006 WO

03/ 101374 ReH FEA34dRi: &inEﬁ@aBJb?&?f%gﬁgc@ptﬂ@@ a},f&]g?é.&&ﬁ%ﬁy esters can be

prepared by dissolving it in a 3ul anoun an oily nmedium such as
ar achi s!bi | effeghiveiamous pir loagaqtiog elonegestest ¢xjer withyp fetyghaalesgthaf @dnd oi |, sesane

oil, coconu(]g,SoigJeferagf icM8.c9Qbl , soyabean oil, (purified) tri 5 glycerised,
propyl ene glycol styers, ethyl oleate and the like, including m xtures of
oils. The anmount of esters that can be dissolved differs per chosen nmedi um

but i 11 IGEE Bldotioh, Wbl 08, LARSReAla LA Ao o The pref er  od

oil is arachis oil o n anoat e ves conmon to injection
flui ds can lbez-stceahdtogert dster, podferahlp MENT whdsrrcatt, is 8dminiErel in addi ti ves are-

known tp5 t h%giﬁ)]ecrnsgpﬁtﬁﬁi I { %d ei oyt I?er art. Possible additives include |iquids
that serve t0 TOWer WIEEAET £Y%0f the fornul ation, e. g. benzyl al cohol,
benzyl benzoate, benzyl propionate, ethyl oleate or ethyl undecanoate. 15

The conmpounds of th ubject invention,can princi | v be adm.ni stered via
Ty Cours ann gt HRBodbH A but RO R SR ey R reetye e L o el
adm ni st r atdn@srogan & alihdistbesidg conjumctionsuidhhe@ondgdsatilegfer.or a capsule i s

20 The subject invention further provides a method of treating and/or preventing a
- female gynaécologica] disorder comprising administering to a female subject a
therapeutically effective amount of a long-acting etonogestrel ester with a fatty-chain

length of C7-C15, preferably C10-C12, effective to treat and/or prevent the disorder.

25  In the above aspects of the subject inventioh, the contraceptively and/or
therapeutically effective amount of MENT undecanoate is 50-400 mg and the

-contraceptively andfor therapeutically effective amount of etonogestrel ester is 25-200

mg.

30  Ina preferred embodiment, the contraceptively and/or therapeutically effective
amount of MENT undecanoate is 50-200 mg and the contraceptively and/or

therapeutically éﬁective amount of etohogestrel ester is 50-100 mg.

In a specifically preferred embodiment, the contraceptively and/or therapeutically
35  effective amount of MENT undecanoate is 100 mg and the contraceptively and/or

therapeutically effective amount of etonogestrel ester is 50 mg,.

5



| at e
Cadditive V\Aﬂllé-EP'éfcf’é‘%"“h‘cPf e§ter &

contenpl ated. The conpounds of the invention can be formulated with a 20
phar maceutically acceptable carrier, such as descri bed i Nb&mis2das d
reference, GCennaro et a!, Remm ngton: The Science and Practice of
Pharmacy, (20th ed., Lippincott WIlliams & WIkins, 2000, see especially
Part 5: Wa&magduti cal Manufacturing). The conpoundsPGT/ERtisSoisaventi on and
t he pharnmaceutically acceptable carrier may be conpressed into solid dosage

units, such_.as pills, tablets, or be 25 procgessed. int.o. capsul es or

eubposi £ or | HE preestoreh Pt SieRone RleR G TPy By FREIMIE G ARG he conpounds
can al so benapiof efloismédiun, RieGE kRchifdiE plRicatid (astbroil, Blylf orm of a  sol ution,
suspension, enulsion, of .as a spray, e.g. nhasal spray. For ki ng dosage
units, e.g." %Osv(@{es{l]mpvémﬁgﬂéwmOILB%Q@HPM*&FOiamag?wéh5&%@? E-fillers,

col orantss, plpefiseaRird Iebé@lﬁj&ﬂEster&,léh:?rl(ﬁ@aﬁhtaﬁldﬂfdlma{i@cﬂt_l Bifures@f i dants and the
like is conte .30 In genera utically acceptable

. any . phar mac )
kg be dissohed figers prBosen Freghiy WEVAL: | ve
conpounds CaRerfIf BéSaflin tHOGnGUTROMNGS-400 mE.Nehd Ve @Nis Badhis Gl 30 be i ncl uded
inan inplant, a vaginal ring, a patch, a gel, and the like. Suitable
carriers wi sthy! ydeeanozin e conpositions can be adm nistered include | actose,
35 starch, cellulose derivatives and the |like, or mxtures thereof used in
sui tabl e anmounts. 6 29 Novenber 2006 WO 03/101374 PCT/ EP03/50188 The dose
of and HegiAdsitives commanrip gectien Brdssan bensdedtnpnsmiigonif desiyed.j fwtaiie | on, or a
phar maceut | ki & ARPASH ki biichShllied el POMIOY Sl &pelideligeigpend on the
t herapeutic effect to be achieved and will vary wth the route of
admi ni st r atthayserveatndower He visgesitaplthe tormiletioone. o benzykal¢ahdi, bindtlal subj ect to

~whom t he "%QI‘ZCO%?’B%W ?'@B@%@ﬁ e%ﬁﬂ\ﬂ%%@fh?{ﬁqma% or the particul ar

contraceptive [ I's used. Typical dosage anmpunts
are 0.001-5 ng per kg body wei ght. -The present invention is further

deser O |kl VA0 A5 g P AR, L Lo 1
| - Ki neti cs soitabletrome gedtbieto the/skilled perfdh0, Cl1, Cl12 and Cl13 esters in rabbits
15 The foll ow ng etonogestrel esters were prepared and tested in rabbits:
In the case of oral administration, a solid dosage unit such as a tablet or a capsule is
_contemplated. The compounds of thé invention can be formulated with a
20 pharmaceutically acceptable carrier, such as described in the standard reference,
- Gennaro et al, Remmington: The Science and Practice of Pharmacy, (20thed.,
Lippincott Williams & Wilkins, 2000, see espectally Part 5: Pharmaceutical
Manufacturing). The compounds of the invention and the pharmaceutically acceptable
carrier may be compressed into solid dosage units, such as pills, tablets, or be
25  processed into capsules or suppositories; By means of pharmaceutically suitable
- liquids the compounds can also be applied as an injection preparation in the form of a
--solution, suspension, emulsion, or as a spray, e.g. nasal spray. For making dosage
units, e.g. tablets, the use of conventional additives such as fillers, colorants,
polymeric binders, lubricants, flow enhancers, glidaﬁts and the like is contemplated.
30 In genefal any pharmaceutically acceptéble additive which does not interfere with the
function of the acﬁve compounds can be used. The compounds of the invention may

‘also be included. in an implant, a vaginal ring, a patch, a gel, and the like.

Suitable carriers with which the compositions can be administered include lactose,

35  starch, cellulose derivatives and the like, or mixtures thereof used in suitable amounts.



Et onogestrel heptanoate Etonogestrel nonanoate 20 Etonogestrel decanoate
Et onogestrel undecanoate Et onogestrel dodecanoate Et o Bigeshber 2006
tridecanoate 25 Etonogestrel pentadecanoate was al so prepared. Figure |
shows the chem cal structure of these conpounds. As a reference,

et onogesWOB/148d%8 al so i ncl uded. 30 Preparation of etoRCHEBI}N@I88est ers

Cener al neth&dmkmﬂ REinieh of ArfRarafbd SMhdonsirds 6 the RRnebs 0hol s can be
found in e. "Protective, groups i.n organic

a
synt hesi s" }H?H‘ECLW:F é?mg’s%?ﬁg'mﬂhb bepdaeisered VI AR PRRY. Preparation of
esters fr Ormhérﬁﬁduh@éffecﬁb GO hdhlcSed dnbi kgl e:;rp W@l ertrsed of adfinfs@iidagar@cconpl i shed by
several techniques, for instance: Novenber 2006 - WO 03/ 101374
PCT/ EP03/ SO‘EB%CI?’)“‘ eondition pf the indiy dypl 5“'8!%&‘ Eosan the giedieament is {9 b¢or oacet i ¢
aci d- anhy dr difinistbded, hdisraRetpart(chidPEohiractptive@r HRATYIALERMich ifis uddchl or i de,
pyri di ne, Watson T.G et al, Steroids 41 255 (1983); 3) tertiary
al cohol , achypicehiassgegmounty are.001ch meipeicke bedy weighli | Steroids 41, 349 (1983),
4) terti ary al cohol, carboxylic acid-anhydride, TsC]—I, benzene, Johnson, 5
A L., Steroids, 20, 263 (1972); and 5) tertiary al cohol, carboxylic
aci d- anhydrT‘!fePfeseth@HZf@!ﬂEf despritreyl disthe following grampigsavhisihase notin 349 (1983).
Preparati Onan9 S{%a')dedlt%'hﬁlnb(éscbéeo'fmtlméhftfh%slclgu‘r[eh(l - oxononyl) oxy] - 18, 19-
di nor pregn-4-en- é yn- 3-one (etonogestrel nonanoate) 10 a) A solution of
nonanoi 0 aci d (1 95 g) in dry toluene (8 m) was cool ed to 0 Cand treated
with triflugg Fgc acid anhydride (2.6 g). After 30 min. stirring, :
(17(X)- 13- et hyI hydr oxy- 1| - met hyl ene- 18, 19- di nor pr egn- 4- en- 20- yn- 3- one
(etonogestrel, 2.0 g) in dry toluene (15 m) was added and the reaction

_%Lg;e Mﬁ@%&/ﬂp@gﬁd&kiiﬂa@{ag 1ed1 2908 RTBEE At E1 Lana TS i 9‘%' g; d[ﬂogtegre was

carbonat e, mbltiger, and brine. The organic, phase was dried over sodium -
sul f at elgand concentrated under

The following etonogestrel esters were prepared-and tested in rabbits:

» Etonogestrel heptanoate

» Etonogestrel nonanoate
20 e Etonogestrel decanoate

» Etonogestre! undecanoate

» Etonogestrel dodecanoate

e Etonogestrel tridecanoate
25  Etonogestrel pentadecanoate was also prepared.
- Figure | shows the chemical structure of these compounds.
As a reference, etonogestrel was also included.
Preparation of etonogesirel esters
General methodology for the preparation of esters from alcohols can be found in e.g.
Greene, T.W. et al, "Protective groups in organic synthesis", John Wiley & Sons, NY,

1999 (third edition). Preparation of esters from tertiary alcohols (like etonogestrel)

35  can be accomplished by several techniques, for instance;



© - (17a)-13- Et byl

reduced pressure. The residue was purified by colum chromat ography
(toluene/ethyl acetate 95:5). The product (2.08 g) was diodemieweadr Pooeet hyl
acetate (40 m), cooled to O C, and stirred with aqueous sodi um hydr oxi de
(' M 13 m) 20 for 2 h. The m xture was extracted with ethyl acetate; the
conbi nedwongemsm® phases were washed with ice-cold ageeDER3S@dS um hydr oxi de

(1I M, Wﬁt er) tédidly albdhol) €arbakiyliesticR REllueRBGED hdidimeditadPE (013dgice pressure.
Col umm chr

h f
(17a)-13- etd@{é)% aﬁﬁ@hﬂ}‘i"@% 3‘1“{73{?‘[”@[’ RYRERE NWASBE T 8L F§1ois Ao pr egn-
4- en- 20- yn-55Qma3); i)t&’aaxg)alcohdrkmh(oﬁmﬂrﬁjﬁt, $hafieeBA. dtial) Stetoiddul, 5. 08 (bs, |
H, 4.85 25 5"and 6.3 Hz), 2.73 (d,

I'H, J = 12'3.4Q§(H§)?)» apsertigry 2109@' (C?rsboxbi'cegd(aghyd'r“}f’rﬂso”b benzepeyjohpsomy 11.90-1. 21

(M, 1.1 (AL, Sterdils, 2012@5(l§12g aah‘lﬁ)témmy alcofol %%oxy@tc@&dfahhydﬁhé J=7.11iz).
Measur ed nmass Cal cu mass [ MrH]' 465.3363. 30 In a

manner anal%ﬁ% F%'%%éf?ﬁsécﬁééhﬁ@r%éidﬁ"lgélfsabove et onogestrel heptanoate,

et onogestrel decanoate, etonogestrel undecanoate, etonogestrel dodecanoate,

etonogestrel tridecanoate, and etonogestrel pentadecanoate were prepared:
b) Preparation of (170)-1 3- Ethyl-11-methylene-17-f[(1-oxononyl)oxy]-18,19-

-Q?,}Eb’i,,ﬁ@? %}@tak%&re%?ﬂﬁ&&%)oxy]'l 8, 19-di nor pr egn- 4- en- 20

- 35 yn-3-o0ne I('L%onoges NVR (CDC13): 6 5.89 (m | H),
'5.08 (bl ). Mseluden®% néragoic heith1.952)8R diydelugne (8 1)) whs coated! 80 °0a6d and 6. 3 Hz),

2.73 (d, | 03{ 101374 P P03/ 50188
Hz) , ( . 68- 2. 15‘“{6:‘4)“"%2"%‘3""‘(%“’“" a°|9|)anp)2{ 'fi?%?ﬁ) \A%ﬁﬁsdT'bé“ri'“gz % , 1.15 (m |
- [H)l\/iFFﬂl 237 g B ,2r§3érhy|.]7-*ﬁyc7rmt5r l;zl}]ethﬂe&%s(lwrdxmregh-«:senholyd-k-bne Measured mass
+ ated nma
(17(x) - 13- Et hift O“?QBStFﬁE%Iﬂ/ Hé“ﬁi‘f’ ‘[e[‘*( ﬁ'Sﬂlé&é%ﬁdfgﬁﬁghiéeai@“d?‘ﬁwepr egn- 4- en- 20
2b5 ynI 3- F§ne4(v§zs@?§g@,stlnal)at fb@ﬁa&@:ﬂﬁérﬁﬁle T%r%(%@)vas 555?&9w({1h2336 azHg 5.08
S , S H, =
2 67-2.418 (') vater, gatm(a@d ag‘q)ous goh_:ltion(q»ﬁ SOflIP’j‘l hyﬁroggﬂ gar@o_[lai(emvaterl apd (m 1H),

1.06 (t, 3H, uhire. Thedorgdhic, thseB@as drfed o sodhur siifate 42 conddppSed @fieass [ MrH] +
4793508. Cal cul ated nass h‘é + 479.3519. 10
€1

(1 7a) - 13- Et hytedyerd nisesyfe-e ‘FS‘FPE(IW%XQEWG@CPY)%BUW“ 1RroGiegranBY pr egn- 4- en-

20yn30ne( t C (m | H,
5.08 (bs. ﬁl%@/&ﬁ% af:&ﬁte @@%? ﬁ@%d‘ﬁété2 Oﬁg% é%@@)n etl%*] %c@ag?’]d 63 Ho),
-+ 2.73 (d, | |-| (30 ml), oooled to 0 °C, and stirred w1th aqueous sodlum hydromde (I M, 13 ml)

- 20 for 2 h, The mixture was extracted with ethyl acetate; the combined organic
phases Were washed with ice-cold aqueous sodium hydroxide (1 M), water and
_ brine, dried and concentrated under reduce pressure. Column chromatography
afforded -(17a))-13-ethyl-11-methylene-17-[[{1-oxononyl)oxy]-18,19-dinorpregn-
4-en-20-yn-3-one (1.25 g). 'H-NMR (CDCl): & 5.89 (m, I1H), 5.08 (bs, 1H), 4.85
25 - (bs, 1H), 2.82 (ddd, |H, J=14.38,9.5 and 6.3 Hz), 2.73 (d, IH, J = 12.8 Hz), 2.69-
2.19(m), 2.63 (s, 1H), 2.11 (m, 1H), 1.90-1.21 (m), {.15 {m, 1H), I.OS (t,3H, 1=
- . 7.5 Hz), 0.88 {t, 3H, J = 7.1 Hz). Meaéured mass [M+H]+ 465.3358. Calculated

mass [M+H]" 465.3363.

30 Inamanner analogous to the procedure described above, etonogestrel heptanoate,
etonogestrel decanoate, etonogestrel undecanoate, etonogestrel dodecanoate,

etonogestrel tridecanoate, and etonogestrel pentadecanoate were prepared:

b} (170)-13-Ethyl-11-methylene-17-{[( l'—oxo_heptyl)oxy}l 8,19-dinorpregn-4-en-20-
35 yn-3-one {etonogestrel heptanoaie). 'H-N_MR (CDCl3): 8 5.89 (m, 1H), 5.08 (bs,
' 1H), 4.85 (bs, 1H), 2.82 (ddd, 1H, J=14.8,9.5and 6.3 Hz), 2.73(d, 1H, ] = 12.6

8



12.6 Hz), 2.68-2.18 (m, 2.63 (s, | H, 2.11 (m | H, 1.90-1.21 (nm, 1.06
(t, 3H J =7.5 Hz), 0.88 (t, 3H, J = 7.1 Hz). Measur ed2omsenibdtbho6

493. 3664. Cal cul ated 15 mass [ MtH] +493. 3676. €e) (I 7a)-13-Ethyl -1

| - met hyl ene-17-[[ (1 - oxododecyl ) oxy] -1 8, 19-di nor pregn-4-en- 20-yn-3-one
(et onogewoOn®io1stadecanoate). ' H NVR (CDC13): S 5.89 (ber/EPessiizs 5. 08 (bs, |

H, 4.85 (bS HE) %3-229%3) (2'6!3 (sl ] 2|2{|?131}6)d19(b 1|2|4(nl),~'r|$¥m6|}|rj2)052 65-2. 18
(m, 2.64 (s, | H | 1. (m 1 06 (t,

3H, J = 7.5 HH3H, z'cr ’655@ (0r89 ®3H §=7. ‘7”1) Mfysmi\’/é%?éﬁil\éﬂ*hééé?’?

507. 3829. cCal ggk@{,t&qnagggmnfw’r&osow73832

(17(x)-13- Eth%/l-ll-meth | ene-17- % E{l oxotrldec | ) oxy] - 18, 19-di nor pregn-4-en
- 20- yn- 3- ofellfetbhBgushirasthyleneddd K irosadeq yl)oxx%lﬁu\l@e diropmemy-eng05. 89 (bs, |

05 2500y 5% b phl crdpdtnd Necanduid) %Q@Ww o s T 8 (s, 7y T 1508

(in, | H, 1.08),684(BHH),2.82 (W, HLY3 (d, 0H8D= (12.6 HeH) 2.6V-1&(nd), 26) . Measur ed

???Z) [ %F%:hg 1 ]%0%[ H&ﬁ J%F? {na\ Ex%%ﬂéﬁé@%&?ﬁy] -79981'11)905% nor pr egn- 4-

en- 20- yn- 3- ong, mtmmge&u Ndasyrehinad §elahda470)3508. IBaliiiRed G263 [B)+H]S 5. 89 (bs, |
H) , 30508%5,% 85(bsIH),282(mIH),273(dIH,J—
12.6Hz) 2] 2.63 (s, | H, 2.11 (in, | H, 1.90-1.20 (m, 1.15
(in, | d. Q6o IJ-EtBﬂ lIJméthﬁe@I?l‘ﬂK)wx&m yldxy]- B 9- Jmorpn%grﬂkﬁ-) ‘Measur ed
mass [NH—l]' 549. 4278. Cal cul ated mass + 549.4302. ~5 9 29 Novenber
2006 - WO 03/ 1@&m¢omr%w%m®aanowar (@mmcw&m €8, 388 t he rabbit
For the deter(gsnl |4)§5 g 1tHI? ﬁ@gmﬁoyLng?@cs Q{d%fj hi% k3 gihtmdjiferent

et onogestrel - est TS ter téral i‘cat 1 on, Ii'cation in the

castrated rabbl.4 Hnbaéii 2\/1/&@‘") @193 s hH), 3gt éladlhb)f 1.80-¢.2! Bn] éﬂﬁf(t 3Habbits were

| nj ected once-Gday, st o § 091198 flectyEl ARA9GSH] o aBLLERGhe£0 1O/ KO L1

arachis oil (w'th concentrati , 4, 5, 6,
7, 8, 108 12, mas$[M2H]} 498]36W5, 49, 63, 77, 92, 106, 120 and 133 bl ood was

col L oot ed [P ey ﬂ;m%ﬁﬂerist*é’lgﬁ%@oﬁez%a Y-SR G e amount of
par ent . 20-yn-3-one (etonogestrel dodecanoate). 'H-NMR (CDCls): & 5.89 (bs, 1H), 5.08
' - (bs, tH), 4.85 (bs, tH), 2.82 (m, IH), 2.73 (d, 1H, J = 12.6 Hz), 2.65-2.18 (m),
, 2.64 (s, 1H), 2.1 (m, 1H), 1.90-1.20 (m), 1.15 {m, 1H), 1.06 (t, 3H, ] = 7.5 Hz),
- 20 0.88 (&, 3H, J = 7.1 Hz). Measured mass [M+H]" 507.3829. Calculated mass
[M+H]" 507.3832.
) (17w-1 S-Ethyl- 1 1-methylene- 1 7-[[{1-oxotridecyl)oxy]-18,19-dinorpregn-4-en-
20-yn-3-one (etonogestrel tridecanoate). 'H-NMR (CDC]3): 6 5.89 (bs, 1H), 5.08
(bs, 1H), 4.85 (bs, 1H), 2.82 (m, 1H), 2.73 (d, IH, J = 12.6 Hz), 2.65-2.18 (m),
25 264 (s, 1H), 2.11 (m, 1H), 1.90-1.20 (m), 1.15 (m, 1H), 1.06 (t, 3H, J = 7.5 Hz),
- 0.89 (t, 3H, ) = 7.1 Hz). Measured mass [M-+H]" 521.4007. Calculated mass
[M+H]" 521.3989. '
g) (170)-13-Ethyl-11-methylene-1 7-[[( 1 -oxopentadecyl)oxy]-18,19-dinorpregn-4-
en-20-yn-3-one {etonogestrel pentadecanoate), 'H-NMR (CDCly): §5.89 {bs, IH),
30 - 5.08 (bs, IH), 4.85 (bs, 1H), 2.82 (m, 1H), 2.73 (d, 1H, J = 12.6 Hz), 2.65-2.19
{m), 2.63 (s, 1H), 2.11 (m, 1H), 1.90-1.20 (m), 1.15 (m, EH), 1.06 {t, 3H,J = 7.5
Hz), 0.89 (1, 3H, J = 7.1 Hz) Measured mass {M+H] 549.4278. Calculated mass
[M+H]" 549.4302. '



conpound (etonogestrel) was determned in these sanples. The lower |imt of
this 10 new assay is 0.5 nnol/Il, from0-250 nnol /| a | i rggadovenibee 2066
obtained with a correlation coefficient of 0,9998. As shown in Figure 2a,
etonogestrel itself resulted in very high peak levels (200 nnol/1), which
decl i nedWord3283tlays to | evel s of etonogestrel bel ow | POREPHII501885

Et onogest r epPrdrepdodinerats Srudiesm tpauBhis i Se to high initial peak |evels of

et onogestre nmol / | ono strel on ave | o r peak | evel s
and ext endekiO éﬁlfr“gf%'ﬂa%“ cﬂ)qth%é ‘é%ﬂ @0@? 0’2‘3%%%6 cfoapeey nmol /1. As
‘conpar ed t Oestdneafet ﬁh@éntdrmmﬂﬁ&t%hsu rh, applﬁhwne&@@asuere@rh@&embdeekvaundec anoate
gave the nost opti bal ance between_initial  peak_ |evels (maxinmmof 13

nrol / | afte?hoé"r“dPFf‘ea 8955‘3 Byp WP'&%‘F%?]'“@FWQB’E‘W(WF‘Y(]MFE‘“ﬂ@atf"ﬁan 92 days above

| nmol /15. &ano'gbmrbsters ﬂ@mg&gabaracﬁrsenwmsu@hcn@lﬁ%wa@ﬁgﬂaye\tan initial
peak | evel %é(alm nnol /| eas etonogestrel dodecanoate gave

an initial k243ethet 605 s’don% I21 a%f-tseff9 83 'Ha% 10 ?%"ét‘ﬁh%‘@%t rel

tri decanoat @as ddfeckediffonfthe bR ¥R, erEDﬁ%OéHﬂﬁﬁﬁﬁ tfbes VIIVEA pldRisiaéed. 25 From
Figures 2a and 2b, it can be seen g@ef erred et onogestrel esters are

et onogest r ePrepRRILhIRelS i) e laelz0°l§n ihdfodIBMS theameps ebprsent r el
dodecanoat ecomr%ml'aﬁag%strﬁ)%g l:l&é'm édEMesMplgssfﬁer I§wér’?mﬁlacnm|§ s 30 The

phar macoki netic profile NT- undecanoat e and buci cl at e was
conpar ed0 t ongreassayds &P @tﬁ@iﬂe&ramﬁﬂé(wmdﬂalmwpmwwmw&anoate Fi gure 3

shows the clhemifal cosficliftd08800f these androgen esters. Ment-undecanoate
was. prepared esalsenﬁolgﬂéy as described in WD 99/67271. MENT- 35 buciclate

was prepared as described in WO 99/67270. Testosterone enant hate and

105" NoverostoSn SR Sobhr S0, P bt uOY BB bR Bt 1 1 St Lres
in the rabbaolfpwhichdectintdan 28 days todevetsfofetopogebtent belcokinmeltli c profile of the
differ ep§ Eo sgrgl ﬁeﬁapé{ﬁc a!é%f ta% Wr%r hrgﬁpnmaggéra%lsetve n?q?né)ges rtlr(ﬂzt ed rabbi t

nodel was se mans.
Briefly, r axbbm!itl)s angestreijneﬁﬂnede gme&m(edﬂe;ak 1e)vemmcrbxtemdhdcdataed1 ahklr ogen- esters

a5 ol B el MevE) Rp o gS b P Ao PeRER IS car artor a,

in Figure 2a, etonogestrel undecanoate gave the most optimal balance between initial

peak levels (maximum of 13 nmol/l after eight days) and duration of action (more
20 than 92 days above | nmol/l)
As shown in Figure 2b, etonogestrel decanoate gave an initial peak level of 24 nmot/l
. after 5 days'whereas etonogestrel dodecanoate gave an initial peak level of 9 nmol/l
after 8 days. With etonogestrel tridecanoate, no initial levels of etonogestrel were
observed. .
25  From Figures 2a and 2b, it can be seen that preferred etonogestrel esters are

etonogestrel decanoate, etonogestrel undecanoate, and etonogestrel dodecanoate.
EXAMPLE 2-Kinetics of two MENT esters in rabbits

- 30 The pharmacokinetic profile of MENT-undecanoate and MENT-buciclate was
compared to testosterone-enanthate and testosterone-undecanoate.

Figure 3 shows the chemical structures of these androgen esters.

Ment-undecanoate was prepared essentially as described in WO 99/67271. MENT-
35  buciclate was prepared as described in WO 99/67270. Testosterone enanthate and

undecanoate were commercially obtained from Diosynth, Oss, the Netherlands.,

10



EDTA- cont ai ni ng tubes. EDTA plasma was prepared (I 500g, 15 mn) and stored

at - 20C. Wth LC MSM5, the anpbunt of parent conpound (tZEBKEOGEFPREOEOr

MENT) was 10 determ ned in these sanples. The lower limt of this new assay

is 2 nmol/l, fromO- 500 nnol/1 a linear curve was obtained with a

correl atwoiis/edd®f i ci ent of 0,9998. As shown in Fi gur eP@I/EPBSHISH t h

MENT- undecanoat e and MENT- buci clate a pharmacokinetic profile of released
o that of the 15 reference conpound

MENT was fopnd vvh )FF Eg
t est ost er orfé“{Ii%& ’éleﬁ’ﬁé?'g’eWt’ PE¥hect to rel eased testosterone.
Test ost er orir ¢irdatiadation 6fhd flachdcbkifetisipgifilqdatie differéneaidopeneane 2 days after

injection. _Thus, in the rabbit i.th both -egters nq.initial rise of
VENT s 008 e BPRIFFIOB, 10 SRR 0 0150 SUBHR P T MREONENT s obeer ved
on the o hefioshémslar t@Runfddg BRRNY MEbLIO verdBifj@tedRhtd By DRaMIRGk@lddnet i ¢ behavi our

than the current standard _testosterone-enanthate. .| n human opti mal
phar macoki rf8ffoge- ‘?ﬁfé'ﬁsétﬁo‘i’%ﬁ‘%é’cfr FI’?‘? th g canesnispion of, {fime g’g)t‘gf low initial

rel ease andia§bendys, 8113t 2, bevelaid S blbsigs dulfedlcl RO (e c@rir@riB)in Si Nce in
rabbits 25 the pharrracokl netic profile of the two MVENT- est er s was very

simlar to FHEA-cRYaitiagbest B bH el aﬂﬁﬁ@%ﬁﬁﬁ&fe@(@ﬁ%m gingynd gored pa

phar macoki nged omim,¢snes, et o@ﬁir&ﬁ%od‘nﬁbum‘ﬁ&fbitelo%e EPMERT§Uas EXAVPLE 3-
Solubility and viscosity "of MENT- undecanoat e and et onoaest rel 30

undecanidht edetermiped ip Higse sagpige e lowsr brait af this wew assey is dingwl/l, frem 0and vi scosity

of MENT uncgeanefl8ineRduSt RROARIALISith a%BH@&%Q@éfﬁmerft%F‘ﬁ odbigf f erent sol vents
were used: 35 ethyl undecanoate ethyl undecanoate 50% benzyl benzoate

Il 29 Novenber 2006 WO 03/101374 PCT/EP03/50188 ar achl s oil arachis oil
+ 50% benz : I sol utions were
0 yfgs sh%mngg]%ﬁ% bol J.Jﬂ%%wﬂhdé ;gqhae ald e P bhaﬁat@gi

pr epar ed: et onogestr el ecanoate int fferent solvents
50 ng/ M etpbarogeskinety pruﬂldeéalﬂmﬂéﬂlihh"rWhﬁefomdf»ffietrlnﬂsmmmtvmat@thezoo mg/ M MENT

undec angat Ei‘eiie&néer}gmg&;nzl ?&@E%roﬁ@h&’d%&%atc w.ith respect to released testosterone.

Testosterone-enanthate resulted in a high peak of testosterone 2 days after injection.

* Thus, in the rabbit, with both MENT-esters no initial rise of MENT was observed on
one hand and a prolonged release of MENT was observed on the other hand,
20 suggestive for more optimal pharmacokinetic behaviour than the current standard

testosterone-enanthate.

In humans, optimal pharmacokinetics were obtained with testosterone undecanoate:

low initial release and steady-state levels of long duration (Figure 5). Since in rabbits
25  ‘the pharmacokinetic profile of the two MENT-esters was very similar to that of

testosterone-undecanoate (Figure 4), optimal pharmacokinetics with both MENT

esters in humans is expected.

EXAMPLE. 3- Solubility and viscosity of MENT-undecanoate and etonopestrel

30  undecanoate in various solvents

To determine the solubility and viscosity of MENT undecanoate and etonogestrel

undecanoate, four different solvents were used:

35 . ethyl undecanoate

. ethyl undecanoate + 50% benzyl benzoate

1



100 nmg/ M MENT undecanoate in the different solvents 10 50 ng/m

et onogestrel undecanoate + 100 ng/m MENT undecanoat e i 129 Ndvemtief 266ent
sol vents The two conbi ned sol vents were prepared by addition of 50 gram of
ethyl undecanoate or arachis oil to 50 gran of benzyl benzoate. The et hyl
undecand¥@@3/#013715 50% benzyl benzoate sol ution was fi PCEERI/S0M®r a 0.22 m
Durapore filter tqraofiaitn a clear colourless solution. The arachis oil +
50% benzyl benzoate solution was not filtered. The solubility of the
conpounds in the &EFRienl §SWaberpstentAdled visually. The 20 viscosity was
determ ned using a Brookfield nodel DV-111. The density of the solutions
was -determ ned using a Mettler Tol edo DA-100M density neter. Table I:
Appear ance, Usitedbasg salyents the fllpging solwfons were 5p¥edit s Sol vent Appear ance
Viscosity Density Ethyl undecanoate Cl ear colourless 2.6 0.861 solution
Et hyl undecanoate + Clear colourless 3.9 0.975 50% benzyl benzoate

sol ution Arachis &0 mgindsgionggestredundseansaie i i diffgentselvents on  Arachis oil +

50% Cl ear yel | ow 9.1. S ion Benzyl benzoate
O ear yell Yo b " Sy ashofelfer uRERA, BBEBREEACBIEI ©F BEN7Y ) 08100554
PCT/ EPO3/ 50188 Et h¢t mpind &LENTD addecanedidyiltheldifieaandedne + 50% benzyl benzoate
and arachis oil + 50;/? enzyl benzoate solutions did not need to be heat ed.
To dissol ve 2b0 PP “R/ﬁ“ﬁlarﬁ\‘ﬂféf?&?ﬂ%‘f’éhei AFREHYLS0i |, heating to

appr oxi fpat el e SOCsm/.mmsge@{raun&céﬂaae¢qm=§. I MEOP Ende@BbRinver e 100 ng/ m
etonogestrel undecanoate, 200 ng/m  MENT undecanoate and 50 ng/m

et onogestrel undeé@diffret so@ts ng/ ni MENT undecanoate in the different
sol vents. The results are summarized in table 2. :

The two combined solvents were prepared by addition of 50 gram of ethyl
“undecanoate or arachis oil to 50 gram of benzy! benzoate. The ethy! undecanoate +
15 50% benzyl benzoate solution was filtered over 2 0.22 yum Durapore filter to obtain a
clear colourless solution. The arachis oil + 50% benzyl benzoate solution was not
filtered,

~ The solubility of the compounds in the solvents was determined visually. The
20 .viscosity was' determined using a Brookfield model DV-11l. The density of the

solutions was determined using a Mettler Toledo DA-100M density meter.

Table 1: Appearance, viscosity and density of the solvents

Solvent : Appearance Viscosity | Density

Ethyl undecanoate Clear colourless 2.6 0.861
| solution
Ethyl undecanoate + Clear colourless 39 0.975
50% benzyl benzoate solution '
Arachis oil : Clear yellowish 64.1 0913
solution | |
Arachis oil + 50% Clear yellowish 229 1.007
benzyl benzoate solution
Benzyl benzoate Clear yellowiéh _ 8.5 i1.117
' solution

25
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Tabl e 2: Appearance, viscosity and density of the final solutions 10
Sol vent Et onogestrel MENT Appearance Viscosity Density aweeatheal@os
undecanoate (cps) (g/m) (ng/m) (nmg/mM) Ethyl undecanoatc 50 O ear
colourless 3.2 0.870 100 solution 4.0 0.879 50 100 Clear colourless 4.4
0. 886 sWiOWBM®AT4Cl ear col ourl ess solution Ethyl undePen@nseB® Cl ear
col ourl ess 4: Ethl vhd&anchtedétbigl Redeeytoatd 0G0%0lehtlyl Bohzéateland aRdfs oibenzoat e 50 100

Cl ear col ourl 7.0.0.979 solution Cear colour]ess. solution Arachi soil
50 d earyel o&ﬁ)% é ﬁenfgl.bé"@a@igumf@é‘d%ﬁ ‘lchFtBrf?cg‘?a.t . (]J.Oéifﬁo“’%?gb 8"a ear
yel | owi sh 99. ¥IENTABGecat@teUh mathiddie BéativelolapprbsimateBBOE vaheceManrchi s oi | + 50%

50 Clear yellowish 28.1 1.006 benzyl benzoate - 100 solution 35.0 1.009 50
100 Clear yellowish 39.1 1.008 solution Cear yellow sh solution The

conbi nat§ on oThedonRasRmhE Rited MEE IENAZIEetaREeMeENTdERAGREAIMARhEnas Vi sual |y
di ssolved at a desired concg_ntra Il on of [5?8 E/m et onogest r el - undecanoat e
and 100 g/ mMERENIRdgERRRSIEAAG AY BEim etopesestes] indeeanpate 460 DM MENGLt h

et onogest r el - yReREORLR: diffdent solvents. The results are summarized in table 2.

Table 2; Appearance, viscosity and density of the final solutions

10

Sulvent Etonogestrel | MENT Appearance Viscosity | Density
undecanonte . | undecanoate {cps) {g/ml)
(mgiml) {mg/ml)

Ethyl undecanoate | 50 - Clear colourless 3.2 0.870
- 100 solution 4.0 0.879
50 ' 100 Clear colourless 4.4 0.886

solution

Clear colourless

solution
Gthyl undecanouste | 30 - Clear colourless 4.7 0.978
+ 50% benizy] . 00 solution 6.1 0.979
benzoate 50 100 Clear colourless 7.0 0.979
E solution

Clear colousless

solution
| Arachis oil : 50 - Clear yellowish 76.6 0919
. 00 solution 97.2 0.924
30 100 Clear yellowish 99.7 0.935

solution

Clear yellowish

. solution
Arachis oil + 30% | 50 - Clear yellowish 28.1 1.006
benzyl benzoate - 0o solution 330 1009
50 100 Clear yellowish 391 | 1.008
7 solution

Clear yellowish

solution

The combination of etonogestrel-undecanoate and MENT-undecanoate was visually
dissolved at a desired concentration of 50 mg/ml etonogestrel-undecanoate and 100

mg/ml MENT-undecarioate in all four tested solvents. Both etonogestrel-undecanoate

-~
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29 Novenber 2006 WO 03/101374 PCT/ EP03/50188 and MENT-undecanoate coul d be
di ssolved at two tinmes the desired concentration in all2d Hovenstadr 2608 S
tested. No precipitation occurred at roomtenperature when 50 ng/m

et onogestrel -undecanoate and 100 ng/ m MENT-undecanoate were dissolved in
all fourwe@byasms. 5 The viscosity of ethyl undecanoaPel/Erod/sessy|
undecanoat eand l\m%hbn&hzaﬁbaté)emd)ad dissoRsd atsiv@ﬂinési tﬁcﬁdibt;iked cb@eﬁtfat‘blﬂﬁ:n t hﬁ

Vi scosMy of,, arachi s ol + SO(V enz oate. The

vi scosi ty oafma ol @?tfsé%f g8PWﬁ'Ip5*lt’i°Bﬂ°C§Ueqrﬂ/’?ﬂm P’B‘?‘Y?fé‘@%h undecanoat e +
100 ng/ m Nhﬁth etumgemanmﬂt-@nd;aub dnb @ 0d mp/nl UENBORIBEanSH WaatiSsoNeg t he 10

| onest ( 4 ﬁ} orn t he ethyl undecanoate solution, foll owed by the ethyl
undecanoat e'"‘"l BHBYzyl benzoate (7 cps) and the arachis oil + 50% benzyl
benzoat e5 sol ut| on (39 cps) The viscosity of the arachis oil solution was
significant er thzilB viscosity of the other solutions (100 cps).

15 EXAMPLE ol %%@1 e&*’af’mﬁ@{“ie&m' decaneric g ele PRIZYIDERZORE Wah t he nal e

The phar nac@nﬁg:h&@l1o@&tmaﬁrﬂ1e®fsc@5it9@pmtsrcﬂlansaﬁa@fssoﬂmsot/hs‘ensml e are eval uated
for the suppressing activity of endogenous testosterone in the rabbit as

descri bed i ¥"iaterEhe visogityof s davingsh fosmulation SOpg/mbstenogestrel\;  and

Coel i ngh- B%Bédamelhlo@fn?é/mmﬁﬂ?%ﬁﬁ&ﬁﬁa@% O Rt H‘iﬁ@raWsEl‘Oer&seéésQ% erone as a
potential male contraceptive: additive effects between desogestrel and

t est ost K oneveshiohenshioethe gthxlmdecawgtesnatuign, Ehleyerdbychrostiad prdecanoate

pi tuitary-tegj Géﬁ&ﬁrbel?zﬁtgp @Ebdan!i'ﬂ)@'ag{:ﬁfﬂ)ﬁb@b%%@ﬁzypbe%a@ <SfgLHEy nol . Met ab 84

(1):112- 122, 1999. Briefly, the effect of one sC/iminjection of the

di fferent eqp@nc’fgeslsqoelryofémwhlsohs@@tmmaselgmﬁwéy bekerthettiay 7 of mature

. mal e rabbitg cg\g] 'ofﬁ%@oﬂ@x%fuﬂén%‘i’i 0%§S)EXAI\/PLES - The pharnmacol ogi cal action of
et onogestr el ers in the q The phar macol ogi cal action of

et onogestrel esters inthe female are tested in the «classical Cauberg

test . Byg efdyambiFRL i B G1 LARPL Bno Pl B4R g8t r adiol for 8 30

days, are treated once Sc/Tm Wrth ferent etonogestrel esters (day 8

afternoon). Autopsy. is perfor rred |n the afternoon of day 13 and the

progestagenic activity is evaluated on sections of the uterine according

‘ g 3 ﬁghigg ﬁ% gmrmacoﬂg?ca%ﬁayof%m&g@e@ss%ér; & thedmalQfre BN SR OGN. 1934,

suppressing activity of endogenous testosterone in the rabbit as described in Wu,F.C.,

Balasubramanian,R., Mulders,T. M. and Coelz‘hgh-Bennink H.J., Oral progestogen
20 combined with testosterone as a potential male contraceptive: additive effects
- between desogestrel and testosterone enanthate in suppression of spermatogenesis,
- pituitary-testicular axis, and lipid metabolism, J.Clin. Endocrinol Metab 84 (1):112-
122, 1999. Briefly, the effect of one sc/im injection of the different etonogestrel

esters on serum testosterone at day 7 of mature male rabbits will be monitored.

25

" EXAMPLE 5 = The pharmacological action of etonogestrel esters in the female

The- plaertnacological action of etonogestrel esters in the female are tested in the
classical Clauberg test. Briefly, immature female rabbits, primed with oestradiol for 8

30 - days, are treated once sc/im with the different etonogestrel esters (day 8 afternoon).
Autopsy. is performed in the afternoon of day 13 and the progestagenic activity is
evaluated on sections of the uterine according to McPhail et al., The assay of
progestin. J. of Physiology, 1934, 83:145-156.

| 14



14 29 Novenber 2006 CLAIMS: 1. The use of a long-acting etonogestrel ester
with a fatty-chain length of C7-CL 5 for the preparati @ Ndveanbeedddtanent
for contraception and/ or HRT whereby the nedicanent is suitable for

adm nistration by injection. 2. The use according to claim1, wherein the
etonogestrel ester is etonogestrel wundecanoate and/or etonogestrel
decanoat eChAtM@Ir et onogestrel dodecanoate. 3. A pharnmaceutical conposition
for injection use as contraceptive and/ or HRT conprising a contraceptively
and/ or therapeutically effective anount of a |ong- acting etonogestrel
“ester wit M BNe uge §f acipag-Actinengionoassirezsrvitha fattirehpin denatie eUET-64P for

conposi tion g Feﬁ!at%ﬂoﬁ fbf (‘d ?de@c,%n'fer tfé?eéon‘t‘fﬁ%ﬁnbﬁ'éiﬁi/& HR‘?%ﬁé}ngpiHeVa y
and/ or thera e i ca ective amount of an _androgen ester :

phar maceuti c l?@WﬁBE‘gﬁPW'%@é@?@WF@raP%" BY iysetian.f urt her conprising a
cont racepRi Vké yusansbcordinidh & anit1, oadryinetht estdnogeshamesiér if eldnogstreogen. 6.

' d h d
ester is VENLGANREERgRL toR0odiEP it Rk BnFio R P eatbBLivter etdor i ng o
cl ai m 6 wAeAepharmaeeuticolnompésitidVERF injediaraneatas contGBepide apd/an#iRThe anount
of etonogest E(% %5 c'oﬁtré%gh@& Gror ﬁ]er%ﬁé%h&hﬁlg egﬁ?ctj:\' 8 Bn

et onogestrel or t he p?epar ation
of a nedi canéﬁt“gf%‘?“qgﬁﬁféel@éwW&E@ﬁ?ﬁ%?ﬁ%’éﬂﬁﬂ" qfrﬁ*‘l7é31-‘-|—RT wher eby t he

rr}e]gl c?rrerm a'h@o?naamaf ééLFi@él eompagur@p%@édrumgytoa?ﬁlr@rs fhﬁrﬁérae@ﬂ prigh] |a§é .
effective anmpunt of. a en ester use according to
claim8, whef¥l 'ﬁ'c?'ﬁ@(e@t%'ﬁg’églﬁr?‘éefq"t'éé}g’ee%%fﬁévem8‘2"?’? %"‘ﬁo‘éﬁfb%'s?%(noat e and/ or
et onogest §.eMhe eprmmnatetiasld compedittoro gesdrdiay B0 diairan® dtigher1 Gomiising %€
according to | " [ t erapeutically
effective an t'% %Btﬁ/ep\lg%y& O&Z"rtf&ge}@t gr%&ﬁ’%w P%gé 'ﬁ?ggﬁ 11. The use
accor di ng6tﬂwecwwrnaqe{utlcwnmomhorh@cwdmg & elpinm 4evr;er@mdi7ie)andrh@$rag@m ically
ef fective ampumnPindddifosadecanoate is 50-200 ng and the contraceptively
and/ or thera eutically effective anmount of etonogestrel ester is 50-100 ng.
12. A phafnh ’E"e@h?@%ﬂce&b‘iﬂb@mﬁ%'ﬁo‘? AcCringale Faime Scwherelt B aeUahef or nal e
HRT  conpri SMETaurtRBAKEAE K 50-200 ndand thet Ao @R tidrdgbytrétidsRe tid & amount

of 100 mg.

8. The use of a long-acting etonogestrel ester with a fatty—chainllength of C7-C15 for
the preparation of a medicament for male contraception and/or male HRT
whereby. the medicament” also comprises a contraceptively and/or
therapeutically effective amount of a long-acting androgen ester.

9. The use according to claim 8, wherein the etonogestrel ester is etonogestrel
undecanoate and/or etonogestrel decanoate and/or etonogestrel dodecanocate

10. The use according to claim 8, wherein the contraceptively and/or therapeutically
effective and long-acting androgen ester is MENT undecanoate.

11. The use according to claim 10, wherein the contraceptively and/for therapeutically
effective amount of MENT undecanoate is 50-200 mg and the contraceptively
and/or therapeutically effective amount of etonogestrel ester is 50-100 mg.

12. A pharmaceutical compaosition for use as male contraceptive and/or male HRT
comprising a contraceptively and/or therapeutically effective amount of
etonogestrel undecanoate or etonogestrel .' decanoate or etonogestrel

- dodecanoate and which composition further comprises a contraceptively and/or
therapeutically effective amount of an androgen ester.

13. The pharmaceutical compbs‘ltion according to claim 12 wherein the androgen
ester is MENT undecanoate. ' '

15



et onogestrel undecanoate or etonogestrel decanoate or etonogestrel
dodecanoat e and whi ch conposition further conprises a c@udmMaeaer veds/
and/or therapeutically effective anmount of an androgen ester. 13. The
pharmaceutical conposition according to claim 12 wherein the androgen

ester is MENT undecanoate. 15 29 Novenber 2006 14. The pharmaceuti cal
conposi ti o AL phatizgetitival beinposhkBnvdibaiiny td a8 nvhedéin NENEmoneieeainoat e i s

of ot onogeet MENCHEEEARGBLs Sh2BBEREshLnEBhElntdl sivieskr b Bies JReer or *°°

‘dodecanoat e fle® nghe preparation of a nedicanent for fenale contraception

d/ f | ' j tivel
and/or feqnl f,RE %f}’%itgﬁcg%trél%d&@éﬂoﬁ%%?ﬁdgﬁgggﬁirggéﬁéﬁﬁé fggféﬁ%és?r‘épp I Vely

and/ or therapeutic ective anoun i )
phar maceut i c 4pdecaRpRIs| for dhe Rsepaialiona sl pefmgrisa@snt faiclepiale, sorifR§EBYONY emal e

HRT conpri si gad/er fepitis MREDIWheRIbY the tHeRfcahlent aR6 Wbimpabdsya ebhtRikpieanount  of

et onogestr el undaﬁanoat e or ﬁt ?_nogest rel__decanoate or etonogestrel _

dodecanoat e 8RY° ie@?e%ﬁﬁﬂ%? $GUYR AP ANESHBY 5 es. a contracepti vel y

and/or t h@rApgarmaedutivaleddngeisitioe famosmtasdemale estiraoggtive drtilfor female

» HRT comprising a contraceptively andfor therapeutically effective amount of

efonogestrel undecanoate or etonogestrel decanocate or etonogestrel
dodecanoate and which composition further comprises a contraceptively and/or
therapeutically effective amount of an estrogen.
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