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35 has not been suggested. 1 29 Novenber 2006 WO 03/101374 PCT/ EP03/50188
In addition, the use of progestogens together w th estroZfeNsvdrarer@666i n
female contraception and HRT is known (M Tausk, J.H H Thijssen, Tj.B.
van Wnersma G ei danus, "Pharnmaekol ogi e der Hornone", Ceorg Thiene Verl ag,
StuttgarWO0#988%. 5 Progestagens are widely used for PEREP®/WEtraception
and in female HRT. In contraception, the conbination progestagen-estrogen
oral contraceptives ar e Y %8 d g IE nistration of such a
conmbi nation results in : cks ovul ation, it
interferes with phasic devel opnent of the endonetrium which decreases the
chance for .l ation, and it causes the cervical nucus to 10
becone so Jﬁgﬁgggﬁﬂﬂ%Fhﬁ¥¢ﬂﬁﬁders sperm penetration. Mbst
progestagen-only-pills (POP's) aimat the last nmentioned effect only.
Fermal e HRT j s ai.ned at. suppl etiop of —endogenous . estrogen for the treatnent
of peri- andSttHENHNS erﬂ%‘hﬁﬁﬂ&ﬂf@%ﬁ%ﬁ?”?@ﬁ%ﬁc 'é‘lj"r{f%ﬁle dryness), and
for preventingfentile) hdfmosy Feplagiifenherh9MBRTREM REineAGREVeRRhoe i ency. The latter
i ncl ude osteoporosis,, coronary artery di sease, urogenital incontinence, and
possi bl y al&yBReaplogied! Aisprdersdi sease and col orectal cancer. A drawback of

| ong-term unopposed estrogen admnistration is the associated increase in
endonmetrium proliferation, which in turn may increase the risk of
endonetHla“”@Qﬁ@%@UNﬁbr that reason, progestagens are co-administered in

| ong-term 20 regi mes, because of their ability to reduce the proliferative
activity of endonmetrial epitheliumand to induce secretory conversion.
However, t Hentiagspibfe nghhads for meeandaramepfarcimppitape or wetidwidg reprodustive
contraceptigny female HRT and treatnent/prevention of gynaecol ogi cal

di sorders has not been suggested. 25 The subject invention describes
esters of etonogestrel with a fatty-chain length of C7- Cl15, preferably
C10- C12, "‘mo%%vé}aa/oeef?ec&%%gd QEH%%M‘@%A]% &fnﬂ{léﬁbzﬁm%&%% le a .
singl e-dose adm histration of a progestogen w a long rati on of action.
2 29 Noventze#ilaBB06

. 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.



SUMVARY OF THE | NVENTI ON Di scl osed herein is a male and fenal e
contraceptive and/or HRT kit conprising a contracepti vel38 N&embenaadeor

t herapeutically effective amount of a |ong-acting etonogestrel ester with a
fatty-chain |l ength of C7-Cl5, preferably Cl10-Cl2. In addition, disclosed
is the Y@ I018Hese esters for treatnent and preventi BAT/EPO358148] e

gynaecol ogi inadlditiah, e nskenf progestdgedsogidowit estrogensionesedn feali a,

meno- et r or r hagi r e~ penstrua ndr d _dyspenorr.hoea. Accordingly,
Srrret aorenptsiop RHRE RIROYR e IR A 300 aet (ERERRMERERRL ong, act Py
et onogest r ebreigdgive,“Pharinhkdogiader Homimme'h) GeegJhleme Veflap, SLEgdrpi98he preparati on
of a nedicanent for contraception and/ or HRT whereby the nedi canent is
suitable for admnistration by injection. A second aspect provides a

phar macelut | Radesegeipas widedrusédior femakebitteptiseanddn fopaler BB PWI ve  and/ or HRT
conprising a contraceptively and/or therapeutically effective anmount of a
ong- act | ng M ELTHBEE RO ELora R R TSERR O AT T AR MO8 15, A
third aspectidgly 0sed dedinihiseatioh of sibic @ cdnibetio @5aNe §H 4 iudibebsrefedl: g t 0 t he
second aspect further _conprising a &ontraceg{i vely and/or therapeutically
effective hevulption, it ItRHT B A Fggi‘% evelapmegy phthe erdpmetituig des the

phar maceut i deareaseXPEahdel fONLuSRERI fhhPlghtdtRn,tME itSABENHe @PNEE ucsts t her
conprising a contraceptively and/or therapeutically effective anount of an

est rogelf. ~ Aesameasy viseqya at hpindereieem proetition dloshprgsstsescingliet onogest r el

ester W th @opaj did-aEthel h@meidd efibct obty- C 15 for the preparation of a
medi canment for nmal e contraception and/ or mal e HRT whereby the nedi canent

al so conprises a contraceptively and/or therapeutically effective anount of

a | ong- act i Rfhale A 9 9Riad S5duBpletiof of bribEbnBsREEdeeR fP e dRSmRnidigéraceut i cal
conposition for use as male contracepiive and/or male HRT conprising a

cont r acept-iapé pystreandpaysal conenlaipte (hot Bethesy vagimabdryness, aaddrnmprevertioapbnogestrel -
undecangat %Y@E‘P?EQ?%Q‘%M o %ﬁ&@ﬁc?."l% 1&ECHA %é{rc]ag ordifRdgeaagat e and which

conposition conpriseés a contraceptively or therapeutically
ef fecti ve awmoyriiscost. wopeaitnd mogemenss,tapd postiblyanlse ddzhemepediteagrapdi des t he use of

et onogest r eéo%ogk'ri!ﬁfﬁaﬂ&ﬁ’ﬂi 81-5%%&%%9@%3% %ﬁd&pgs%ﬁ %%E%nﬁaﬁ&ﬁnist&{i&ﬂ?&%ﬁ rel

dodecanoat e e preparation o I canment enal e contraception
and/ or f enasswciateiRincreadean ellpmeinemmpediioativevhic is ture oapincses the rsbnt r acept i vel y

and/or t hero?@r%f')}nlet?%i claXce‘i’a.fFfo?ﬁltatl rda on, %H)%gs?atgei%fareac%- %tmrls?g'gcp in 1c§ng-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.



29 Novenber 2006 An eighth aspect provides a pharmaceutical conposition
for use as femal e contraceptive and/or fenmal e HRT conpr i28iMayember 2006
contraceptively and/or therapeutically effective amount of etonogestrel
undecanoat e or etonogestrel decanoate or etonogestrel dodecanoate and which

conpositi a contraceptively and/or therapeutically
ef fecti veﬁm%%%gﬂg%'ﬁgg FI GURES Figure 1 Chem cal structures of
et onogestrel heptanoate (etonogest rel enanthate), etonogestrel nonanoate,

et onogest pgliosdeRN QA e £4 RAAY @o%&ﬁc@ﬂtlv%%ﬁmttcgmp&;ngQgcgﬁ'&%ﬁtrpv!:l dodecanoat e,
et onogestr el tridecanoate, and etono estr el pent adecanoat e. gure 2a :

Ef fect of dRebsmeyicaiyesiaprif ofizdgraath %ﬁowesﬁ Byt %@-chalg{eaaiﬂbﬁest rel
hept anoat €-Cet pelogestali2. enant hat e), et onogestrel nonanoate and

et onogestrel undecanoate on plasnma |evels of etonogestrel in male intact
rabbits. Means and SEM of N=3. Figure 2b Effect of one intranuscular (I M
i nj ect i onnadditep, d‘ﬁﬂg%%tsﬂ\swsewéﬁﬁsaﬁﬁéfﬁf@f tregmes sdest sern o Fanleigpeesplogical

et onogest digtdel aRB@adohetriediONAGEE 1 Ghentl @G @dMBaLpre RleRROY 8&lH8E andUndecanoat e,

et onogest ladecanoate, etonogestrel tridecanoate on plasma |evels of

etonogest%’eﬂm?n mal e intact rabbits. Means and SEM of N=3. Figure 3
Chem cal structure of MENT-undecanoate, NMENT-buciclate, testosterone

hept agoat ed(tes&?}?hgaf emtaspaamthhase&)nlﬁadloﬁﬁsh&smﬁmeardifgi@ﬁ@noate dFi gure 4
Ti me _dependent ec ne s..c NT- undecanoat e
(VT 0 ey PRty L EE b B anin R pfladie kT est ost or one
3a 29 Novespiespti@Gador HRD o0 STelicRGH EROSS0ESinshation braitjestiomE) and

t est ost erone-undecanoate (TU) in castrated nale rabbits on serum NMENT or

t est osterone ( Tz Resul ts are_neans o] N=3. . Fi gure
econd aspect provides a pharmaceutical composition fo m_}ectlon use as contraceptive

and/or HRT comprising a contraceptively and/or therapeutically effective amount of a long-acting

etonogestrel ester with a fatty-chain length of C7-C15.

A third aspect provides the pharmaceutical composition according to the second aspect further

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

A fourth aspect provides the pharmaceutical composition according to the second aspect

further comprising a contraceptively and/or therapeutically effective amount of an estrogen.

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.



5 Pharmacoki netics of testosterone enanthate, testosterone undecanoate and
testosterone buciclate after one IMinjected in nmal e hylolgovemtsdr 2086 W t h
i ndi cated doses on the plasma |evels of serumtestosterone. Nornal range
of serumtestosterone is indicated } with a dashed line. Derived fromE.

Ni eschl ag and H. M, Behre. Testosteron Thera drol o Mal e

Fepr oducti ve haAMPH SR PSR LT PER e PRy o  FRe RS and H M
Behre, BewmidionfemiieHYEtdyerignzavdnihepiviy pid/ @heiaprgalidiedtagamot®9y, p. 297- 309.
DETAI LED RESERIPTILLE olddol NFENTRGN o Sorkhuibisalidud Y on pr ovi des a
contraceptive and/or HRT kit conprisi H/%tﬁ contragggtlve fand/ or

t her apeut FPERPTHP™ BFHE CPTR7ES A HBEHEPUSTY RIPHRTPE NG et BiBgEL AR F&RBt er Wit h
a fatty-chain length of C7-C 15, preferably C 10-Cl12. In one enbodi nent,
the kit fupitReE conprises a contraceptively and/or therapeutically 20

ef fective anount of an androgen ester, preferably MENT undecanoate. In
anot her enbodi nent, the kit further conprises a contraceptively and/or

t herapeut¥igaé 1y ef fective amount of an estrogen, such as nestranol,

et hynyl estradiol, ethynylestradiol sulfonate, estradiol, estradiol _
val erate, estriol, estriol succinate, 25 quinestrol, estropl pate, sodium
estrone sHliemigeleiresiuras gEtarpseaitsiiicppaeals (Fonggewrel enaiphstel pipfogesirel PoRgRoAi on f ur t her
cont enpl aétﬁﬁge&relﬂﬁdamﬂ;fte StokuRitrél aseRhdaeedtdhogehl BdccakdaR) dpeuddtleNAdebanosd, f ecti ve
anount ofange ang. act n&P eotonogestrel ester with a fatty-chain Ilength of -
C7-C 15, PP EPEFEBTY 812, for the preparation of a nedicament for 30
contraceptl on and/or HRT. I n one enbodi nent, the etonogestrel ester is used
in conj unﬁéljrém with a contraceptively and/or therapeuti cally effective

anount of%f% ?gﬁ% act i n ﬁ@ﬁiro en fester {or th e1 t| on to a nedi canent
for nmale CHA ?"(Ssﬁ | PR Pl oppepstrel. gaogeiie 75’?‘? G 'ft?”ﬁﬁesé drogen ester
is prefer abitlwewﬁhﬂbgesnd@mammaei stohogdreNon@nivar o086 eVDB @ SHibdB i :

PCTI EPO3/ pQL88.: Lavianathehq SERQa¥eNnt . the etonogestrel ester is used in
conjunction wth a contraceptively and/or therapeutically effective anount

of an estrogen for the preparation of a nedicament for female
cont r aceptigwaeband/ or femal e HRT and/ or for

Effect of one intramuscular (IM) injection of etonogestrel heptanocate (etonogestrel enanthate),
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



the treatnent and/or prevention of a fenal e gynaecol ogi cal disorder such as
5 endonetriosis, nenorrhagia, neno-netrorrhagia, pre-nernstNoamsy2doonme and
dysnenorrhoea. The subject invention also enconpasses a net hod of
contraception and/or HRT conprising admnistering to a subject a

cont r aceWOit¥&1§74and/ or t herapeutically 10 effective aROLERISHSE | ong- acti ng
et onogest r ednashite TENZartditestosfeaint-yndebamioste ()G bastriteddnale Gblils, onperafer abl y

CtO02. In enbodi. ment coantraceptinel.y and/ or therapeutically
effective a%ﬁﬁt(méfwgmqeé%-a%ec?'ﬁpsﬁbe %??gsr%fég_ﬁ' ester, preferably MENT.
‘undecanoate, is admnistered in 15 conjunction with the etonogestrel ester.
I n anot her ]ganbo iment, a contraceptively and/or therapeutically effective
anount of @R"&3trogen is, administered in conjunction with the

et onogess r ePhakfdcekinetizof t3s@tohE eahthats t&tustene hndetdnedie Hdasstcdrmna et hod of

treating and/ o reventing a . femle ecol agi.cal di sorder conprising
b i oter | e A0S e o e e e A A T o SRR T D amoune. of
| ong- act i nopl@hANSLR Sf feflm RabREroml Nbrmal faadelof sériiaitdtosteRndik dkbtel7- C 15,
preferably C 1 OdZ2 effective to treat and/or prevent the disorder. 25 In
the above a¥ijtdfashegringherivghiiam E- Nigsgalag angd M. Rehre-Jestpsic@st i vel y and/ or

t her apeut | P‘ﬁlekakﬁy.ﬂﬁzfﬁﬁﬁdm{gﬁ, 2280 vk odabi Ml und 8 ARARh S edifd BPEA00 Mg and the
contraceptively and/or therapeutically effective anbunt of etonogestrel

ester i ¥ 25Nisghlag agd H.3d. BefireaBertiniteidebareand Haw niort: Springa-\eeas. &tept i vel y
and/or thergapeugiscal |y effective amunt of MENT undecanoate is 50-200 ng
and the contraceptively and/or therapeutically effective anount of
etonogestrel ester is 50-100 ng. In a specifically preferred enbodi nent,

t he contracg,gﬂmgb;b@@{llpf OW?HE‘I‘NVQ@HON 35 effective amount of NENT
the c

1
undecanoate 1s 100 ng and ontraceptively and/or therapeutically
ef fecti ve anount of etonogestrel ester is 50 ng. 5 29 Novenber 2006 WO

03/ 101375 PREBROFS0ABE i fesY QAFRLARE AN L ARSI AREAUANP eoters oan be

pr epar ed Vi n inasuita anount medi um such as
arachi s oi | conticeptively@ndior toaapeutically ¢ffecinchagiount of a lang-acting etonogestrel

ester with a fatty-chain length of C7-C15, preferably C10-C12.

'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.



undecanoate, alnond oil, sesane oil, coconut oil, olive oil, soyabean oil,
(purified) tri 5 glycerised, propylene glycol esters, etdyNowntsieomnd the
li ke, including mxtures of oils. The anobunt of esters that can be

di ssol ved differs per chosen nmedium but will generally be within the
range of Whrgmi13B0- 400 ny. The preferred oil is arachi BCOEPI3E188et hyl

undecanoat ein ad@thehd@bddid @, thesiodBestel ok} i€ Gdell Mtohjutktids wea be added to the
solution if desired. Suyit bI e ﬁltj%ftfl yes are Fnovvn to thﬁ%person skilled in

the art. PODEIHFRIVENAEP WV saneptiallyefteciiviamgunt of pLETEN B% | ower t he

Vi scosity Ofrefaitfion Offahddadament forfferdale BRiEdebticalab @bt male @IRZYdnd/obRAZ0at e, benzyl
pr opi onat e, etq%ﬂ ol eate or ethg undecanoat e. (ég The conpounds of the
subj ect i nvibRrsaRent and/op prewentiga pi 4 female guapsriagical diserder sichAY, suitabl e route

avai |l able tQdbhi@rissksl nbRehRSd, $ifo- nieﬂomﬁgaaqﬁ@fa.emruarsﬁ{dr@ﬂwnal stration, a
solid dosage unit such as a tablet or a capsule is contenpl at ed. The

conpounds d%”Wﬁ@“ﬁﬁ@entlon can be fornmulated with a 20 pharnmaceutically
acceptabl e carrier, such as described in the standard reference, Gennaro
et a!, Renmi ngton: The Science and Practice of Pharmacy, (20th ed.

Li ppi ncot t TheIshbighisvatiop plRg ensompayery 2 methed pkGomteacaptiop apd{prHRE  phar maceut i cal

Manuf act ur | @i D RmFATRAHACE ol DonlrARE ARG erkEANAT TRoCUL | cal |y

accept able carrier COprI’ esse into soli1d dosage uni ts, such as
pills, t(hbléfegtweamomof DB/NHRGIOS SopRBestiel @tewﬁéalfaés-cmm éqnatbééﬁ’woru es. By

means of ph@ﬁ”ﬁ%éH& y&ablygasui table liquids the conpounds can al so be
applied as an njec ion preparation in the formof a solution, suspension,

enul sion, or as a spray, e.g. nasal spray. For naking dosage wunits, e.qg.

tablets, t hﬁ gégn&fcirln%gpxg(mnlag ﬁ*e]l)a%/otr hh‘é%@eu?k'acﬂg ﬁ‘@c&fwle l:illnglEn:? CO' orants,

polynerlc bi N ant's oW en ants an The like is
contenplatddm;@ﬂngMManemmk;mmyamhaﬁmﬁhmdmnmawlya&nm&pﬁabhe addi tive which
does no} |ntemf | h é etﬁwngglon of the active conpounds can be used.
The conpoun3§ OP FRventson n%% al so be included in an inplant, a
vaginal ring, a patch a gel, and the like. Suitable carriers with which

th it t d h | ul
der i vat | vedn ARy REm ket dgprieet trsa PRl GEME R BB oant s, 6
29 Novenberan28@dpen MEN0iRste:3 dorRGENdmRABY thOA@Bgestrel ester.

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,.



The dose of and regi men of admi nistration of the conpounds of the

I nvention, or a pharnaceutical conposition thereof, to fENaehmiureves ed
wi |l depend on the therapeutic effect to be achieved and will vary with
the route of adm nistration, and the age and condition of the individual
subj ect WO 0§HB3Mt he nmedi canent is to be 5 adm ni st er e3CT/EPW/SOIBS t he
particul ar contraceptive or HRT reginmen in which it is used. Typical

dosage anouypts are 0.001-5 per k ody wej ght.. The .present. invention is
for ther oot prihree AHUeToTToRene Bednglea Shi Uiolie TibE SRbany way

i nt ended t Qunlouftidf ak bif@ REDPE, s@cfhaEbn?cHiMEBkicQﬁd,&ﬁstﬁﬂcﬂ]i,atﬁﬂ. 10 EXAMPLES
EXAMPLE | -Kinetics et qnogestrel C7, C9, Cl0, Cl1, Cl2 a Cl3 esters in
rabbi ts 15 “PREAREI AP 'Ef%ﬁﬂ"g@kP‘?%P“t@g%‘l"gO&é?@%ﬁ"é’gaé%&gm"tested in
rabbits:s %Eytceﬁsee,q&wy%e biogd! an@atethyl JidL g @Rtlike) indlen@ariuees 020

Et onogestrel, Et gnhogest rel dodecanoate

decanoat e . Et onogestrel undecanoat [
_ Et onogest r iS¢ WH@EHWH&F%“@%“%FBh%%@@“ﬁgﬁﬁﬁéﬁF&ggﬁaHBQP@’m&gﬂhlso pr epar ed.

Figure | S'h%é\i\ﬁalt)hfé vith@ithe@hgedrhemt100-800hg ! TRSAeePIRALE G8chis diora T ef erence,
etonogestrel was al so included. 30 Preparation of etonogestrel esters

Gener al netHYHHIEERRMDr t he preparation of esters from al cohols can be
found in e.g. Geene, T.W et al, "Protective groups in organic
synthesis", John Wley & Sons, NY, 1999 (third edition). Preparation of
esters ¥ ondddiives eprynanite rstian Puidsican be adderie sherselujiorss desied. bwitale onpl i shed by
several techituiGR knbRh td AE A Skilled’in fhd aNOPEARRL addR9& include liquids

that serve to lower the viscosity of the formulation, e.g. benzyl alcohol, benzyl

benzoate, benzyl propionate, ethyl oleate or ethyl undecanoate.

15 The compounds of the subject invention can pﬁncipaily be administered via any

suitable route available to the skilled person.

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.



WO 03/101374 PCT/ EP03/50188 I) tertiary al cohol, carboxylic acid,
trifluoroacetic acid-anhydride, DE 1013284 (1956); 2) t29% Noaarybel20060l ,
acid chloride, pyridine, Watson, T.G et al, Steroids 41, 255 (1983); 3)
tertiary al cohol, acid chloride, TIOEt, Shafiee, A et al, Steroids 41,
349 (198@,034913Herti ary al cohol, carboxylic acid-anhy®CTER3/SFSOH, benzene,
Johnson, 5 Theldose s3lafd REi#Rn omm.ﬁﬁﬁnéril&ma con@aﬂadwfmernwnabm of4 cohol ,

car boxylic aci d-anhydri de, fiee, t at, St er oi ds 41,
349 (1983).P giftigt! CS‘HP?S‘F'D('%)JF @‘%ﬁm,sw daWWé‘F'PFy“f‘@ﬁ | 7_[[ (]

- oxononyl ) opythpelific af&cndlbe\@dmw&%dwewemu ﬂm301@@ﬁ‘aﬂﬁtn€kﬂﬁl%§iﬁde| nonanoat e) -
10 a) A solution of ra‘(%nanm c.acid in dry toluene (8 m) was cool ed

to 0 C and 'he pasand gondjtiop of the Ppw@#eiae@?qtao‘&*a"uthaﬁ'ﬁéimnrea@s obeg g). After 30
m n. stigrigehiniédeéd, Shd/or the partlcular contraceptive or HRT regimen in which it is used.

13-ethyl -17-h droxy-ll-rret | ene- 18, 18 i nor pregn-4-en-20-yn-3-one
(etonogestrﬁp'cabdoﬁagﬁ)ampwt%ﬂ‘?/[}?‘?)‘l ﬁ@ﬂ@ef(@é’oﬁff)"e‘ﬁ%fs added and the reaction

m xture was stirred for 17 h at roomtenperature. The reaction m xture was
washed with 15 water, a saturated_aqueous sol ution of sodi um hydrogen

car bonat e, Mpéffse"tém’éntlobrlﬁfﬁéhef#%ér'@gg'hﬁ?@"%h’ﬁ%awVﬂ'ﬁqhéﬂ’ Y&y sodi um

sul fate an The residue was purified
by col um gﬂqrgg&r%g?g%{rdg&ﬁqkmﬁ uene%qﬁgp%gét%g{'%d% 5). The product (2.08
g) was W ssolved in ethyl acetate (40 m), cooled to 0 C, and stirred with
aqueous sodgdmpygeoxide (I M 13 nl) 20 for 2 h. The mixture was extracted
with ethyl acetate; the conbined organic phases were washed with ice-cold
aqueous sodi um hydroxide (1 M, water and brine, dried and concentrated

nger ¢ C0UC R RUBEE Y B oL ! OO L b1 AR B

(I'7a)-13-et =18, 1I9- or pr egn-
4-en-20-yn-@bwne (1.25 g). 'H- NWR (CDC13): 6 5.89 (rn, I H), 5.08 (bs, I
H, 4. 8?5 25 (bs, I H, 2.82 (ddd, I H J =14.8, 9.5 and 6.3 Hz), 2.73 (d,
Il H J 12.8 Hz), 2.69 2.19 (M, 2.63 (s, | H, 2.11 (m | H, 1.90-1.21
(m, 1.15 (The followilg etdhofdstréltesters Merebrepared-afid teidd in@bBits: (t, 3H, J = 7.1 |iz).
Measured mass [ MrH]' 465.3358. Cal cul ated nmass [M+H' 465.3363. 30 In a
manner anal ogous to the procedure described above, etonogestrel heptanoate,
et onogestred g@ﬁ?agﬁeweptaaamogestrel undecanoat e, etonogestrel dodecanoate,

etonogestrel tri anoate, and etonogestrel- pentadecanoate were prepared:
» 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;



b)

(17a)-13-Ethyl -] 1 -net hyl ene-17-[[ (| - oxoheptyl) oxy] -1 8, 12odNderibeeniosd- en- 20
- 35 yn-3-one (etonogestrel heptanoate). ' HNWR (CDC13): 6 5.89 (m | H),
5.08 (bs, I.H), 4.85 (bs, | H, 2.82 (ddd, | H J = 14.8, 9.5 and 6.3 Hz),
2.73 (d,wooso1d74= 12. 6 8 29 Novenber 2006 WO 03/ 101BCHERGHIIE03/ 50188

Hz), 2. 68- 21)1&tidrimhicohd], BasbdxFlic dcidiiirifludroddetit hdid-adhlflride 1DOQe 1224 (M), 1.15 (m |

10155 Yo s e b N o S 20

(17(x) - 13- Eisoyiosh); 3)’@{hyb&@ﬁﬂ]aZrd[cil(oﬂld@mCSlhﬂ'@(Met&ﬁsﬂe&ndimmorpregn 4- en- 20
- 5yn-3- on Qetono estre|l decanoate) %%QHC . 55.89 (bs, 1H), 5.08
(bs, | 349 §9§J erthiryplbco oi,cg@owhc aq:nd«laﬁlhydgdey benzep_q: Jq]msonﬂ_z 6 Hz),

26721 :,%rc@dfi 3 i | ch# $add- ridel. 15 (m |
1.06 (t, ﬁSI(-lm > 24 %¢ (]mé aadi)]{ex(tgﬂyaobhol rbg%l—iz)a. ﬂgg%ucriced mags [MT)H]+

4793508, Ca[PMﬁPa@éﬂ“?n%‘ééeeﬁ Anstpl Stew 4351@(1%) d)

(I'7a)-13-Ethyl -1l -nethylene-17-[[ (I - oxoundecyl ) oxy] - 18, 19- di nor pregn- 4- en-
20-yn- 3-one (etonogestrel undecanoate). 'H-NVR (CDCl3): S 5.8 (m | H),
5.08 (bs, fremyation ofB7¢)i3-Lifiplyl]-mpetigtent-ddd(!-praqnonylexy]4389- 9.5 and 63 Hz),

100101 (oot ibendeioguduphoqd 5 15 o Oy 20 A T

' ?/Eas;Jr eld rrwﬁsA[sMhuqnﬁfngﬁlneswd(mﬂ £)tith éweoiueél);tﬁ msas'&isgd;med]teﬂge aBbB76. e)

| 7a) - 13- Et hy ene-17
8, 19-d s iR s i R A0 EE Al B S )7 14 e
' (2 C?g13;cin0:3p’geg§3etﬁ}klﬂ7 h&drbﬁﬁ5m&8yleel(eél$,l9|-du§i)'preg41 Bén- f?(bﬁn-a bneH) , 21?2 (m | | H,
1. 90- (1 20 (n)(etoﬂogfgre %OHQHJ‘ dz"itog‘%?“? %'% ‘é‘gl)wa?]ad%e‘g %’(ﬁli)“’ac‘% BIxEE (gm 3H!_|)11 =

7.1 Hz). Measwiseirrbss 11 MatlobmIen @ﬁ&@ THeabLtbrAinRe e Raswashddtwith 5073832. f)
(17(x) - 13 Et hyl - 11 -net hyl ene-17-[ oxotrl decyl )ox% -18,19-di norpregn 4-en

L 00 yni33- oneWRieh 8 iHuEEH ayeons ﬁﬂ@wnﬁépé ayatisaslgy (bs, |

H), 5.08 (bSprink. Theor n% h(l&swas]dlm over- sgaulﬁmllfdte !ﬁ’)d: cohechiattunder Hh J = 12.6
Hz), 2.65 -2.18 (m, L H), 2.11 (in, | H), 1.90-1,20 (m), 1.15
(in

, | H, 1. @guceq prgqspre jl“he tpsgucHZ\yas purified by column chromatography
- {toluenefethyl acetate 95:5). The product (2.08 g) was dissolved in ethy] acetate

(40 ml), cooled to 0 °C, and stirred with aqueous sodium hydroxide (1 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



0.89 (t, 3H, J = 7.1 Hz). Measured mass [ MtHIJ+ 521. 4007. Cal cul ated nass

[ MFH] + 5213989. ) 29 November 2006
(17a)-13-Ethyl-1l-nmethyl ene-17-[[(I-oxopentadecyl)oxy]-18, 19-di nor pregn- 4-
en- 20-yn- 3-one (etonogestrel pentadecanocate). "H-NWR (CDClI 3): S 5.89 (bs, |
H, 30 wo08wks, | H), 4.85 (bs, | H, 2.82 (m | HPpCcEEF3/5@ds | H J =
12.6 H2) 2. 6z2288200Ym) asggsog;,zmm I3 m@nuzm(mj 15 90185 20 (M), 1.15
(in, 1 H, ki) 1 . Measured
mass [ M-H]* 5&93 278758&P&Lﬁ9a{f L |1nas7’l Hf)I\Mfafineéz{@ﬁSﬂ@ﬁtﬂl |437~%0 - 29 Novenber

2006 WD 03/ 1@;@]@&@;@?&@131*&@1@@0 Phar macoki netics studies in the rabbit
For the determ nation of the pharnacokinetic profile of the different

et onogest r ed- (|€§l‘b’r5thalfltlel?‘lc%‘dweﬁﬁ’d[(h'lox@ﬁwl]o@dt'igdﬂ d'ﬂom’ﬁgnépﬁfsllq cation in the

castrate rab I bbits were
injecte oncep Hp%%no el dg ?:aa({jeﬁwa@ og’e e - e’s@ejf)éogt(&m ng/ kg in
ar achi s 0| I (WH)‘, h8a(loxpﬂdpmsﬁam; tht), 273 4d) 1BpJ wii}.6 ), 2.6¥a3.18(m)22.68, 4, 5, 6,

7, 8, 1 2 3 4 3 : bl ood was
coI | ect ed fro?ﬁ Awegi!a BW)ef?o 8] H’%Eb“‘iz liﬁ’ak'iqoﬁ I'{}gbes lq@Digs pl asma was
prepared (I 50,014{ JE57.iIH). Nahred masqMaH]™- @@GSOSI\iO‘ahulht@d niWB\BItHje anount of
par ent corrpowlb ﬁ] tonogestrel) was determ ned in these sanples. The | ower
limt of this*20° ew assay is 0.5 nmol /|, fromO0-250 nnol/I a linear curve

was obt gg ned) (/w&jnlaaEthﬂmrmﬁétﬁstier@n?C[R%imﬁu@?moxgj 191R&8&prefs48howt in Figure
2a, etonogestrel itself resulted in ve eak levels (200 nnol/l),

whi ch- decl i ned-¥h3-p8e Gtopagests! médﬁear@a@f INeh SER(BWHD: 7801 /1. 15
Et onogestrel - @gﬁ%ﬁ@ﬁ@?ﬁkﬁ%gf@d ﬁHSF_HQsWﬂQ\d'd‘_’* ﬁ@aﬁﬁ@akﬂ'ﬁye' s of

et onogestr el odestrel ‘nNnonanoat'e dave | ower peak | evels

and extended b6 Hek 368-Ril8Im), 368 (sl Hp2dll gmotH)el Bhrdgesn), 06 4bSYe) | nnol /1. As

compar ed 10 t b9 st sl2PL 1S el s o1 84 RROGEEICLRmf decanoat o

gave the nost opt en initiral maxi num of 13
nnol /1 Bfter magmeay@) 36i6d duration of action (nore 20 than 92 days above
| nmol /1) e} (170)-13-Ethyl-11-methylene- | 7-[[(1-oxododecyl)oxy]-18,19-dinorpregn-4-en-
- 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), 2.11 (m, IH), 1.90-1.20 (m), 1.15 {m, IH), 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. '



As shown in Figure 2b, etonogestrel decanoate gave an initial peak |evel of
24 nnol /|1 after 5 days whereas etonogestrel dodecanoat eggewentder2odg i al
peak | evel of 9 nnol/l after 8. days. Wth etonogestrel tridecanoate, no
initial levels of etonogestrel were observed. 25 From Figures 2a and 2b,
it can bwodasi3that preferred etonogestrel esters are PCEFEDIBEYERSt r el
decanoat e, ehdnagrmticekiedRcRNasie, and etonogestrel dodecanoate. EXAMPLE

2-Kinetics of t IVENT, es S.in rapbits e ar macoki netic profile of
I\/El\rr-undecaﬁ?félfe\éﬁgg?ﬁﬂ'“w ﬁ“ﬁ(’f’i’ﬂ"ﬁ‘i" ﬁ%{’spmtﬁ?)ﬂg'g?@ Y ctoBeEEET er one- enant hat e
‘and t est ost e \etiptkatadl QpdiRation] ighllapplizaifdhGivhe ichiraeh RbiEMbdes vagict ur es  of

t hese androgen esters, Mnt-undecanoate was \Xgagar ed essentially as

descr i bed i FoUR 16xmed ohsa: BrigfTabbitsovese wiecied pere Debidiceds described in

WO 99/ 67§7oetoﬂE@§§tr@lSéséfsCﬁ1@0 mgmgtmcﬁ.s@ncdw.tmmﬁ@aqmaan%fwmgmﬂpmrer cially
obt ai ned fIrD‘%; D os Net he er 2006 WO

03/ 101374 /! E@’é‘?} é@i’f?ss ]IBh]azp h‘gébl%f‘née e 6§¢Ud?7eé0ﬁ r‘ﬁq %'?é 'fa'b‘B?C% For the
det er m nat i Qi @fieckddgroRRé @@ﬁ@éﬂamﬁ@mmédafamueg t@bes LET®r ApihdhRRR

androgen-esters after s.c. plication, the castrated rabblt nodel was

sel ect ed asPEPREEGHIOE. '\ﬁh‘l‘lﬂ}ﬁnﬁmf% argeic. QY'WIL}%TMﬁMSNWr?HﬁEm oppareit| y, rabbits
were inject &ﬁhp%ﬂrﬁﬁet@ﬁ'@g)éstﬂa)\ﬁ%ﬁaer}n%? ‘ﬁ%@s@ sﬁﬂ[ﬂnfsoﬁﬁé\o@ééﬁﬁl%fﬂ{ls 20 ng/kg in

arachis oil (with a concentration o , 4, 5, 8, 15,
22, 36, 144 eavessy iy)- @@d%a%or@%wém@ﬂaﬂlﬂwmm@waﬁw’otaawﬂ@rtha in

EDTA- cont ai éHnQQu&ri%@ﬁimeﬁRTﬁﬁésaS”a was prepared (I 500g, 15 min) and stored
at - 20C. Wth LC M t he”amount of parent conpound (testosterone or

MENT) was 10 det erm ned in these sanples. The lower limt of this new assay
correl ati orsHeRF it igHf o Bt kRl BaTie L iR BRI TR, 1 U1, B
MENT- undecamnfaﬂ)ewhnthd%hm-:ba&dayb ot levels ofptoawgmmkelmu noolgr of i | e of rel eased
test ost 1 ongotmisEitsifeft Mo Ale b4 0% sRlat bl i ol deBERBRT ™o ™
Test ost er onmcﬂmarﬁtmgatrei@sndnbgdgdva loavehpak lqirelahncba‘xtetneaitdo&har ohle 2 days after
II\/EJ'\ﬁC;EN;gn obt urm %&e]scﬁ %onSgeEt?el?gt%Jvé I nmopl %s compare IO%’IEO re?tw%%stlerrsl;lntl al rise of

Figure 2a, etonogestret 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



one hand and a prol onged rel ease of MENT was observed on the other hand, 20
suggestive for nore optinmal pharnmacoki netic behavi our t hznNéWeente2ognt
standard testosterone-enanthate. In humans, optinmal pharmacoki netics were
obtained with testosterone undecanoate: lowinitial release and

st eady- sWat¥1018%el s of | ong duration (Figure 5). SincBCI/EPE&hIsEts 25 the
phar macoki netic profile of the tvvo MENT- esters was very simlar to that of
t est ost eron -unde .anoat S( opti mal pharmacoki netics with both
MENT est er's"[" R ’Ffé'ﬁg"?’g i% 'bl EXAVPLE 3- Solubility and viscosity of
MENT- undec &Fw&feeletwﬂdnaﬁbmﬁﬁlmﬁﬁﬁcoklﬁ’&lclpﬂﬁﬁﬁtﬁlﬂ&alﬁf&mrﬂﬂandwgeﬁlﬁﬁe@O| vents To

det er m ne t sol u and vi scQs NT .undecanoat e and et onogestr el
undecanoateae'f%%Png&\’nP @"ﬁast%qd\f%t?ﬂt gtpd agipe "@Hﬁ?’fh‘qﬂﬁﬂecanoate

et hyl urglecagogindarto M@inbaient, rﬂiﬁliﬁ%@;e&ddoa&(wglﬁ)ﬂérncﬁ&&a WO 03/101374
PCT/ EPO3/ 501 8 arachi s oi ar ag \R;a oj I + 50% ben?/ benzo ﬁte Usi ng t hese
sol vent s, ropaiy§sisiRiahel Befke i achisRil (withg eqpegnisgion 05100y i?g et onogest r el

undecanoat euaya 3, hes, di IfoEZQéSlMtI%Qé YERbS wa QolBteitro@iRnasektii e undecanoate in
the different solvents 200 _gg M MENT undecanoate in the different
83581

sol vents 18T Argpainingighe 7 was piepered (00 &7 evp) 2aditorehitls 10 50 ng/ m
et onogest I elgec rwﬁp@@m mela%um%mrempdan@%ﬂﬂ@%@oﬂ MENTHGai T erent

sol vents The two conbi ned solvents were repar ed addi ti on of 50 gram of
et hyl thdekisrpiaedn diesesamplss I hpjawer bmis of 'rsaﬁwé‘isa.‘xb'é ApplpEprdat e. The et hyl

undecanoat &g nndfl 21N RENE Whs RRNFQAR iR Bl RARAAS e b 6,99080 over a 0.22 m
Durapore filter to obtain a clear colourless solution. The arachis oil +

50% benzyl benzoate sol ution was not
As shown in Figure 4, both with MENT-undecanoate and MENT-buciclate a

pharmacokinetic profile of released MENT was found which is similar to that of the
15 reference compound testosterone-undecanoate with 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



filtered. The solubility of the conmpounds in the solvents was determ ned
visually. The 20 viscosity was determ ned using a BrookbiNdvembededoeDV- 111 .
The density of the solutions was determined using a Mettler Tol edo DA-100M
density neter. Table |I: Appearance, viscosity and density of the solvents
Sol vent WOp¥MidAce Viscosity Density Ethyl undecanoaP€l/EPus#&01880l our | ess
2.6 0.861 sobuti@prchkt byl undecanoate + Clear colourless 3.9 0.975 50%
benzyl benzoate solution Arachis oil Cear yellow sh 64.1 0.913 solution
Arachis oi | + 509Perkinel yaPYodbapayhbeszoals 1. 007 benzyl benzoate sol ution
Benzyl benzoate Clear yellow sh 8.5 1.117 solution 25 12 29 Novenber 2006
WO 03/ 101374 PCT/ EPO3/ 50188 Et hyl undecanoate, ethyl undecanoate + 50%
benzyl benZédredhanplencthe Hllgwing solutbmssvere gparedienzoat e sol uti ons did not
need to e heated. To dissolve 200 ng/ml  MENT undecanoate in arachis oil,
heating to approxi mately 50C was necessary. 5 The concentrations tested
were 100 ng/ nt et dBdyest cwhogesicd sedecrapate inAB0difigrentisolvVBNT undecanoat e and 50

mg/ m et onogegt reI50 CaN eltn&&g)nogigllme mnt sgﬁg‘ﬁ anoate in the

di fferent sol ventsS. e res%lts&s are summari zed 1n e 2. Table 2:
Appear ance, V& Sco200 yga NN sideyancdie inhie diifdalt sdadntst | ons 10 Sol vent
Et onogestrel NENT pearance Viscosity Depsity undecanoate undecanoate
(cps) (g/m) *(ny ] wgﬁWﬁH’B‘ undecanoate in the differerit solvents

10 . 50 mg/ml etonogestrel undecanoate + 100 mg/ml MENT undecanoate in

the different solvents

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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Et hyl undecanoatc 50 Cl ear colourless 3.2 0.870 100 solution 4.0 0.879 50
100 Clear colourless 4.4 0.886 solution Cear colourl es Neehiber 200t hyl
undecanoate 50 Cl ear colourless 4:7 0.978 + 50% benzyl 100 solution 6.1
0.979 Dbenzoate 50 100 Cl ear colourless 7.0 0.979 solution d ear

col our | e®W® 038@BUWt i on Arachisoil 50 O earyell owi sh 76. BCOERBS018400 sol uti on
97.2 0.924 56thiDHdécmmare, Ry haddcsidatd 9.56%MeRydbenseiid dnd@iacid 6ipF yel | owi sh

solution Arachis oil + 50%50 Clear yel|l ow sh 2 .1..00 benzyl benzoate
20100 901 ut 1 oftVaBeray perioa® st e Bt b 138ISIONE BB ut + on
C ear yel | owi MENSQlndécaauate il BacHiOsDhérdihd ©RApHbxivkIRIYEDES vilecdsaglecanoat e and

MENT- undecanoate was visually dissolved at a desired concentration of 50
ng/ M etonogestrel -undecanoate and 100 ngy/m MENT-undecanoate in all four

tested spl ventThe coRhttatRhOROEERErE PO HIYHEaaRadel unlidardhtdleooand@ar 2006 WO
03/ 101374 PCT/ EP03/ 50188 and _ MENT-undecanoate could be di ssolved at two

times the des yodseannzieagd pQ meiml etonogestrel undecanoate + 100 mg/ml MENT
undecanoate in the different 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

13



all four solvents tested. No precipitation occurred at roomtenperature
when 50 ng/m etonogestrel -undecanoate and 100 ng/ m MNENINovethesa2088 € wer e
dissolved in all four solvents. 5 The viscosity of ethyl undecanoate and
et hyl undecanoate + 50% benzyl benzoate was significantly |ower than the
Vi scosi tWodé#1@s7chi s oil and arachis oil + 50% benzyl PCEPIBSGISE. The

vi scosity ofnd MENTesictaacatd osunlibadiisoned twn@ﬁﬁts thd @@aﬁ@le:sﬁdeﬂkatiomﬁdeﬁanoat e +
100 mg/mM M ndecanoat.e in. t our different solv was the 10
Fonest (4 Y PR RRRE M ple alitBe aeE oL B AP Sk by the et hy
undecanoat emg/l a&%g%ﬁZWdedaedimﬂeoq ﬂlgmpMEwnﬁhde&heoa'fé@é‘rbtiﬁsoﬁxieH + 50% benzyl
benzoate sal u |onﬁé cps). The viscosity of the arachis oil solution was
si gni fi cantPY! FUETRLYEMShat the viscosity of the other solutions (100 cps).
15 EXAVALE 4 - Pharmacol ogi cal action of etonogestrel esters in the nale
The harma ogi cal ctlon of etonogestrel esters in the male are eval uated
f or !to he NSRS %’@‘t‘ PRdeeapogs a’@ﬁﬁﬂ'g%‘ﬁ’ﬁ%%‘éﬁ?%f’@z&'r{’@@ﬁwﬂﬁ rabbit as

descri bed i d’gnWbarEQ lower Hifkh ARURCAIER OF @BohisRil and bty &1 + 0% Bnzpnd

Coel i ngh- Benni nkH. J, Oral progestogen 20 conbined with testosterone és a
pot enti al n}ﬁl‘@a@oﬂ“f'?ﬂé"@'ﬂwo&g‘“ﬁ%i’ qripalatigns 0maim! gienogsiel desogestrel and

t est 0st er ongaeamAle 108 nghmSM EﬂT%ﬁ&ée&ﬁa@ﬁn ﬁa@ﬁfuﬁ?ﬁfff@@ﬁ%@ﬁérﬁs was the
p|tU|tar(}/ testicular axis, and lipid nmetabolism J. Endocri nol . Met ab 84

(1) : 11210 1 Jowest 6beps) for thepthyl unﬂWénO@tefse'@@orbfollewed b;/ctm ?ﬁlb{‘ npc&éfmoam of the
di fferent E‘-IS—U@Q%% lrb@.kzoat@?h%)saneme%ﬁ‘arcmm @%bmts&@%ﬁzo%{e sOon/(39T mature

mal e rabbits will be nonitored - Thé phar nacol ogl cal action of
et onogest r edpsledheyiscopify af the ara@hrapésolmm “Ghéﬂgmﬁ@otlbyg@athabfbm on of

. etonogestreg) &F e bified s re tested in the classical Cauberg
test. Brlefllvgﬁmfurg PEmB e ra |ts, primed with oestradiol for 8 30

days, are treated once sc/imwith the different etonogestrel esters (day 8

af ter nogn) EX}ﬁHE’ 3 Y -phhmhatdei @l RS & totnhgesf’il leStld 230 8 chay 13 and the
pr ogest agem—c—a‘c@m‘ry—rs—e%a’["ua'&'eo&mw%—vns—cﬁ—r%’e uterine according

to McPhail et al., The assay of progestin. J. of Physiology, 1934,
83: 145-156. 35 14 '

.The pharmacological action of etonogestrel esters in the male are evaluated for the
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- plaartnacological 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.
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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 Erh§0pt3r@|}ﬁﬁéétfii6§l eompagur@p%@édrumgytoa?ﬁlr@rs fhﬁrﬁérae@ﬂ prighy |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 ther algpgut ically effective anount of etonogestrel ester is 50-100 ng.
12. A phafnh @h?mﬁceetﬁﬂbc?@moaﬁow AcCringale Faime Scwherelt B aeUahef or nal e
HRT MENT undecanoate is 50-200 mg and the amount of etonogestrel ester is 50-

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. ' '
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conprising a contraceptively and/or therapeutically effective anount of
et onogestrel undecanoate or etonogestrel decanoate or etagesibeeb006
dodecanoat e and whi ch conposition further conprises a contraceptively
and/or therapeutically effective anount of an androgen ester. 13. The
pharmaceutical conposition according to claim 12 wherein the androgen
ester is MENThalphseiceatical cdinp@ftionNoasahinig 200@im 14. whdieinthaamoatibf cal

composi 100 RSPkl 1S S5, BB AT Bip Ul S50 1

‘of etonogest @) mgndecanoate or etonogestrel decanoate or etonogestrel

dodecanoayg ff Vﬁg%&ﬁélmﬁeégnoﬁte”&dét& Qfreil Rcab G bF ofoRBYdsREFPL | ON

and/ or fenale H t he nmedi cament al’so conprises a contraceptively
and/ or t her afedrcapasteyfopfthe drerasationoghe Brdigamest fesgiemale gontpaception

phar maceut i cghd/epgaeie HRIN whefebyRe afedic@fheake RbipASHY 4 ¢entrdp@elyf emal e

HRT conpri si naq{a @ont rac%@t I éel ﬁ and/ or ft hergﬁeutl cally effective anmount of

et onogest r el 20HFeLERPEHLCADY UMD FROUPE 2&SHRt e or etonogestrel

dodecanoatl@ Arphanhacduticaingosidsition fouusdes femaler cordmceptivendndamrefetrialeel y

and/or  ther ﬁ%ukbrﬁf}liéiﬁg %f I:c’:atﬁrla'cé'ﬁiv@m&%{optheﬂbeﬁﬁ&ﬂ@g&%‘cti\;lefs 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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