L

0 3 NOV 2303 WO 00166612 1 PCT/ GB00O/ 01700 ANDROGEN GLYCCSIDEséﬁy v 9n
ANDROGENI C ACTI VI TY THERECF The present invention relates to q&@;érzﬂ 3
derivatives and their use in therapy. Testosterone, an anabolic androgenic
C 19 steppigdspbizh @ hydroxy group in position 17, is thePQOTGBOO/DEIDO NBl €
sex hor none. It is either synthesjsed fromchol esterol and secreted by the
Leydig cells in the testes or forned in the adrenal cortex [ Ganong, Chapter
23 in Review of Medical Physiology, (1979), pp. 336-3391. Testosterone is
found i n andr ogenxmdmpendentcosioEs gEb ANDROGESC ASTRITYAMEREDF t est es, ki dneys,
skin, liver and prostate, where it is converted to 5a-dihydrotestosterone
(DHT) by 5a-reductase. DHT is required for nmale sexual differentiation.
.Testosterone is also found in the brain where it is converted to oestradiol
by ar Omaﬁesenﬂmwsmmﬂmﬁmesuomndrpmﬂmamdmihéﬁuéﬂfméhﬂ!?m’genl c effects

whi ch i nclude gonadotropin secretion regulation, sexual function and

.protein synthesis [Handel sman, "Testosterone and O her Androgens:

Physi ol O%g J??ﬁ 9:}3‘39% anﬁfbgerﬂ‘@'l@@@t&d withla @ drokflgx'oﬁpdopnsttmllagy - Vol ume
3, Ed's 9 a 2351- 2361 estosterone is al so found
in sk@b Pﬁﬁhpmw ®x hbbmmeeh}s m@snsysﬂweﬂ&ndér%c ?St"dﬁlrﬂ?ars?“éﬁe 123 DHT | n

skel etal nuscle tissue ue ,to Io 5 b

suprikg Leydigselds ’Gi‘#’l@teftﬁs ‘tfe{d’i"?eﬂ n ] ;lﬂc §%§ﬁ)g e&% tt\e% %Z?’:(:jxéﬂﬂ% gu c

t estoRhdl PR aol&%ﬁ(l‘éﬁﬂepﬁ hg6- ngt ffes”tékﬂeroﬁd‘ i Sounsldn badrgdn-dependent rruscl e fibres
e

by i"ncreasi | anent and of| bre nunber Catlin, "Anabolic
St erm-gela:,ssues rsuﬁn@dbt: testes, bigpeys, %hﬁga& prejtate. g’@?‘d cgpvered 9 1995) pp.

2362 2376 I n %&%ﬂﬁ%ﬁé ?@dglméeh'lﬁ-l’f Jisdifor Rfleis@mEease in | ean body

mas S>%Hey ecrease in body fat [Handel sman
) Tes&lﬁééﬁfaﬁa@ Pebstrdielis deoamkinshe brm}nymem ib tpyconpertad e eestradipl bynd

Therapeutic Use," in Endocrl | 0 oot et al. (1995),
pp. #65dae3dhis cgmrqrqx?p PO, %ﬂé{ja} oagmc. ef?éctsEghdlocr ! n(%ogy )

gonadotropin secretion regulation, sexual function and protein synthesis [Handelsman,

»Testosterone and Other Androgens: Physiology, Pharmacology, and Therapeutic Use," in

Endocrinology - Volume 3, Ed's DeGroot er al., (1995), pp- 2351-2361].

Testosterone is also found in skeletal muscle. However, testosteronc is not converted
to DHT in skeletal muscie tissue, due to low Sa-reductase activity (Handelsman, supra).
According to Catlin, anabolic androgenic steroids, such as testosterone, increase the width and
cross-sectional area of muscle fibres by increasing the myofilament and myofibre number
[Catlin, » Anabolic Steroids,” in Endocrinology - Volume 3, Ed's DeGroot et al. (1995),
pp. 2362-2376]. In hypogonadal men, this results in an increase in lean body mass and body
weight, and a decrease in body fat {Handelsman, "Testosterone and Other Androgens:
Physiology, Pharmacology, and Therapeutic Use," in Endocrinology - Volume 3, Ed's
DeGroot et al. (1995), pp. 2351-2361; Catlin, "Anabolic Steroids," in Endocrinology -
Volume 3, Ed's DeGroot et al. (1995), pp. 2362-2376].

Testosterone and related synthetic androgens are often used in androgen replacement
therapy to obtain pharmacological androgenic effects to treat conditions such as
hypogonadism. Hypogonadism may be caused by a testosterone deficiency, resulting in
manifestations of androgen deficiency, such as ambiguous genitalia, sexual dysfunction,
osteoporosis, flushing, delayed puberty, microphallus, anaemia, incidental biochemical
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genitalia, sexual dysfunction, osk eoporosis, flushing, delayed puberty,
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" TeQla@sdsy eacabide Gitlpabilid[Handensan, "Reysienine gyd OkmAndrogioegy, and
Therapeutic Use," in Endocri nol,o% -“,Vgrlgwm ?7 EdV§ Dggélr%ot et al. (1995),
pp. Phgidioga&hpmaspioghqef Theppatic Hsat 13 fedostiyoings Al used to treat
nmuscul.ar dis Eo%?g OF s%gmg RQPApF Y albdNeéeh 1§ t3dmi ni steri ng’
orawmégwlie/@%?%tp] y;{gt?’glc;' an ro%gﬁéﬁlﬁ?gﬁ ar e hepat ot oxi ¢ [ Handel sman.

" Te geSh@kaRedisaset Berevedsathagmusent Binesillp imgives aiministeriog oply and
Therapeutic Use,” in Endocgrinolo -V 3, [kd s Dexoo t al. (1995),"
b, saba 1l agdnaied shoEsBHD R A HRPHOIFHEE A R OTERIS PR ¢ her apy

of t en .consi, . H%"EH Ic HaYe M W,J;ﬂbz@ﬁb_j,ndi vidual to
mai M%e?gésﬂ’gss@é%ﬁg evgﬂﬁ)gy’fag!@aﬁ rolt:grr?g’egl period. Testosterone is

i nefEde WdGebot enbE 01 95 Ippy238dsA36il 5t ered, due to poor intestinal absorption

and rapid hepatic metabolism|[Daggett et al., Hornone Res. 9:121-129
(1978)]. Therefore, the effects of testosterone nust be obtained by

al ternatj ﬁ@%?%hﬁién?ﬁkdﬂkﬁ@md%ﬂ&%piic@hbﬁt@hﬁéﬁ?|dfﬂ&ﬂuﬁsis@ifhy| t est ost er one,
i njecting testosterone or testosterone esters, inplantjn gqestosterone,
admiadinidistefimgresiostérope campruad Hiecandediyidpal te waintan Qj.S‘PS‘F’P%W%é Yérone, or

appl yi.ng t.est.ost.eron . L.SeRr ; : Act a
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lar %s&ﬁﬁ&{mdrgﬁlh GBpati2 indwsbolismi{Dagden@r alqHommomeRasr ¢:321-E2918%8)hppl i ed to the
In a

scrotum ition, patch applicatjion can be. . .
Therefore, the effects of lestc?sterone meg be ogtained by alferrative means including

administering sublingual methy] testosterone, injecting testosterone or testostérone esters,
implanting testosterone, administering oral testosterone derivatives, e.g., fluoxymesterone, or
applying testosterone by transdermal means [Bals-Pratsch e al., Acra Endocrinologica
(Copenh), 118:7-13 (1988)]. The latter method requires large patches which can be irritating
or uncomfortable when applied to the scrotum. In addition, patch application can be

inconvenient and is only effective when detailed instructions are followed.

Oral testosterone derivatives include 17B-esters, 7a-methyl, 17a-alkyl or methyl,
19-normethyl and D-homoandrogens [Handelsman, "Testosterone and Other Androgens:
Physiology, Pharmacology, and Therapeutic Use,” in Endocrinology - Volume 3, Ed's
DeGroot et al. (1995), pp. 2351-2361]. Other known testosterone derivatives include
testosterone substituted at the C1 position with methyl, e.g., methenolone and mesterolone.
However, these compounds have reduced oral potency. Compounds with substitutions in, and
additions to, the A ring, e.g., oxandrolone and stanozolol, are also known (Catlin, supra).

Testosterone has also been used in combination with a progestogen to achieve

reversible male contraception [Wu et al., Journal of Clinical Endocrinology and Metabolism
84(1): 112-122 (Jan. 1999)].
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inconvenient and is only effective when detailed instructions are foll owed.
Oral testosterone derivatives include 17p-esters, 7a-nethyl, 17h3aNBYI 238
met hyl, 19-nornet hyl and D honpandr ogens [Handelsrran, " Test ost erone and
O her Andypepengsiz Physi ol ogy, Pharnacol ogy, and Ther apeut i BCT/&800/01700
Endocrinology - Volune 3, Ed's DeGoot et al. (1995), pp. 2351-2361].

Ot her known testosterone derivatives include testosterone substituted at
the d position with nethyl, e.g., nethenolone and nesterol one. However,

t hese conpounds have reduced oral potency. Conpounds wi th substitutions in,
and addi tUAsS. GQ,JIﬂhbsclbsédm@ho& of reating and prelentiag aeiebpdiRiRaag! ol . are al so
known (Catlin, supra)._Testosterone_has al so been used in conbi natl on with
.a pr ajedaunghe sanpiems ef/mengpayssbyjadminisiering ap getrogriadlyqoside preestrogeal ., Jour nal

Nov SeReEGi b e D sErell AR ARAEOTS 615 317 ai ool ooes methotis of

.treating and preventing osteoporosis and alleviating the synptons of

menopause by admi ni stering an oestbggen gl ycosi de or oestrogen orthoester
gl ycosi de. The conpounds have th94 trmula (1): (1) wherein R and R2 are

i ndependent|y hydrogen or a it or branched chain glycosidic residue
containing 1-20 glycosidic residue, or R or R2is an orthoester
gl ycoside noiety of the Fo . wherein Ar esents a

gl ycof uranosyl or gl ring; R3 is hydrogen: lower C, _1 alkyl;
C7-,0 aral kyl; phen substituted by chloro, fluoro, brono,

i odo, lower C 4 alky C, 4 al koxy; or naphthyl; and R4 is hydrogen
or a straight or“Yranched chain glycosidic residue containing 1-20

gl ycosidic

wherein R, and R; are independently hydrogen or a straight or branched chain glycosidic

residue containing 1-20 glycosidic uniis per residue, or R; or R; is an orthoester glycoside

\\
K oo
R; - ‘

wherein A represents a glycofuranosyl or glycopyranosyl ring;

moiety of the Formula (IT):

I

R; is hydrogen; lower Ci4 alkyl; C;.10 aralkyl; phenyl or phenyl substituted by chloro, fluoro,
bromo, iodo, lower C;4 alkyl or lower C,_4 alkoxy; or naphthyl; and

Ra is hydrogen or a straight or branched chain glycosidic residue containing 1-20 glycosidic
units per residue;

with the further proviso that at least one of R, and R;; is either a glycosidic residue or an

orthoester glycoside moiety.

Hirotani and Furuya disclose the biotransformation by cuitured tobacco cells of the
C-19 steroid testosterone into a variety of steroid glucosides, one of which is
testosterone-] 7-glucoside [Hirotani and Furuya, Phytochemistry 13: 2135-2142 (1974)).



units per residue; with the further proviso that at |east one of and R2
is either a glycosidic residue. or an orthoester glycoside nﬂlaatNﬂV 2003
Hirotani and Furuya di sclose the biotransfornmation by cultured tobacco
cells of the C-19 steroid testosterone into a variety of '

gl ucosi d¥O 0Y6REIHE which is testosterrone-|7-glucoside (Iﬁﬁﬁ@ﬂ"?ﬂ%’d
Furuya, Phytochemistry 13: 2135-2%42 (1974)]. 0 3 NOV 2003 WD 00/ 66612
PCT/ GB00/ 01700 4 Kocovsky et al. disclose the synthesis of a variety of
steroid glucosides including testosterone-|7-glucoside and testosterone-

| 7-gl ucosi de tetraacetate [ Kocovsky et al., Coll. Czech. Chem Conmun.

38:3273-3278 (1978)]. Becker and Glili disclose the synthesis of
t est ost ererovsky2! gt disclesedhe pymtherie pf mvasiety @i steraid ghugesides auplusing ot t |

ot | ropesre t bEbBas w1 yRios Rk BRTO R PR AL oS 1 Fht o,
| MUAQRRATHIRE Cohimuft 638: 3074 - jzjz@@@);t)] This glucoside showed very Ii ttle

activity in vivo, and certainly I'ess than testosterone admnistered by the’
sane route It has now, surprisi ngly, been found that androgen gl ycosides

Cor  osportiebey R g By st B Bl oL fes ARk SR RERA L, |

de- QGXl(HP%Jré‘ﬁe@FbrﬁMtﬁBj'EIWESJI‘ITS&IWQQT]SSGIQG through the liver, thereby
resulting in higher circulatory levels of the androgen. These conpounds

al so appear to be nore susceptible to gastric uptake. Thus, in a first

aspect, i i n & ghde. other than
oot ost or SRLoRE €741, AR Uk Bh B A Ge A R, O0RoRESTE et .t he
pr esgiitoside i tlide(N ofpfshovace &l Alnc dripounepHaemacnd: 469474 (1982)].  This

glucoside showed very little activity in vivo, and certainly less than testosterone administered

by the same route.

1t has now, surprisingly, been found that androgen glycosides taken orally are less
susceptible to hepatic degradation than the corresponding unglycosylated androgen and are
only substantially de-glycosylated after the first passage through the liver, thereby resulting in
higher circulatory levels of the androgen. These compounds also appear to be more

susceptible to gastric uptake.

Thus, in a first aspect, the present invention provides an androgen glycoside. other

than testosterone-17-p-1'-f’-D-glucopyranose.

In an altemnative aspect, the present invention provides a compound having the

Formula (II):

..ul\“R1

(1)



Formula (I'11): I a 0 3 NCV 203 WO 00/66612 PCPI GB0OO/ 01700 5 el&é ﬁg
dotted line represents a single or double bond; the rings P an i}'ﬁ 3

i ndependent |y, saturated or partially unsaturated; R is hydrogen or

strai ght @i defeabyehed chain glycosidic residue containing JPCT!GB(myjlymml dic
units per residue, or Ris an orthoester glycoside noiety of the Formula
(N): wherein the sem -dotted ring indicated at "C' is a gl ycofuranosyl or
gl ycopyranosyl ring; Rs is hydrogen; Cl., alkyl; C7_10 aral kyl; phenyl;
phenyl substituted by chloro, fluoro, brono, iodo, Cl-4alkyl or

Cl- 4al koxy; or is naphthyl; RO is hydrogen or a straight or branched chain
gl ycosidic residue containing | - 20 glycoside units; Rl is hydrogen,

C1- 4ab1ke¢émtl@Zionedlliherqph'qserEQmihﬁynydloub@'boaﬂkanoyl or R and R, together with

t he atons to wh re, attach forma arbonyl group; R2 is hydrogen
or Clthagpgsd wﬁﬁ&&}yﬁ%‘f’aﬁ@a"r %\'mgé)e present, is hydrogen or
'a hal]?%%un raﬁ?mﬁl‘ﬁ“b?ﬁﬁnﬂfe%ﬁd?ﬁ glvéo%:Wﬁéxﬁﬂﬁébn&inlﬁlﬂaiﬁgd&cosﬁﬁ: i s hydrogen
s hydrogen or A i's oxygen, -CH, >C=CHOH,
or |sumbpexg'egdnp: Bﬂlﬁ&ﬁnom)iwmmgivméemlmméﬂw la(®)c1.4 al kyl group, or
A and B together forman optionally substituted pyrazole or isoxazole ring;

o
K= o
R' -

wherein the semi-dotted ring indicated at "C" is a glycofuranosyl or glycopyranosyi

nm

nng;
Rg is hvdrogen; C,4 alkyl; Cy.1o aralkyl; phenyl; phenyl substituted by chioro, fluoro,
bromo, iodo, Ci4 alkyl or C,4 alkoxy; or is naphthyl;
Ry is hvdrogen or a straight or branched chain glycosidic residue containing 1 - 20
glycoside units;
R, is hydrogen, Ci4 alkyl, Cz.4 alkenyl, Cz4 alkynyl, C,4 alkanoyl or R, and R, together with
the atoms to which they are attached, form a carbonyi group;
R is hydrogen or C,4 alkyl;
Rj3 is hydrogen or hydroxy;
R., where present, is hydrogen or a halogen atom;
Rs, where present, is hydrogen or C, 4 alkyl,
Rg is hydrogen or C;4 alkyl;
R4 is hydrogen or C,.4 alkyl;
Als oxjgen, =CH, >C=CHOH, or is the group >CHR 3, wherein Ri3 is hydrogen ora Cy4
alkyl group, or A and B together form an optionally substituted pyrazole or isoxazole ring;
B is a carbonyl group, =CH, >CH; >CHOR; or =C(OR;)-, wherein R; is hydrogen or a straight
or branched chain glycosidic residue containing 1 - 20 glycoside units, or Ry is an orthoester

glycoside moiety of the Formula (V):

\\
KL oo
R1° - (v)



B is a carbonyl group, =CH >CH2 >CHOR7 or =C(OR7)-, wherein R7 is h dro%en
or a straight or branched chain glycosidic residue containing ﬂl3-Né\D 2

gl ycoside units, or R7 is an orthoester glycoside noiety of the Formula
(M: RO g 303 WD 00/ 66612 PCT/ GB00/ 01700 6 wherein pog/ceugiormott ed
ring indicated at "D' represents aggl ycof uranosyl or gl ycopyranosyl ring;
Rio is hydrogen; Cl.4 alkyl; C7.10 aral kyl; phenyl; phenyl substituted by
chloro, fluoro, brono, iodo, Cl.4 alkyl or Cl-4 al koxy; or is naphthyl;

and R 1 is, hydrpgen.or a, straight, B or, . Qranched chai | ycosi di ¢ residue
cont ai ni n&'hi‘%'-“ tﬁ%smﬂ]%&%%?%’“ﬂ‘ﬂ?ﬂ?t Dndereses @ yﬁ@ﬁ'é%!",gﬁiﬂrovi ded that the
conpound g c(;w{.anggymﬁgubstitut ed gl ucoside of testosterone, 5a-androstan-
30, 170-di o of epi'androsterone, and that, when R is hydrogen, then B is

>CHOR, or Ra(¢ hRirygen; Camadkyk7Ci.ig aralkyl; phenyl; dhenyl egistmteddry dldrhofhedrey gl ycosi de

moiety. 1§ wll be.appreciated. that .the.rings,P and Q are never fully
unsat ur at F‘Oal?gofq"“ia@y?&é?"e & ?"H%l{mﬂhh’éﬂgﬂﬁ’e tetracyclical structure
cor r espongs, it Bydrbih 0?h s@aiSQMBrandHel QRAR Fly%ﬁﬁ@;esﬁmbséﬁﬁuﬁ@tﬁ- gy e specified
herein, these Wll, generally, preferably be with reference to such a
consi der aglyessidenitshe conpounds of Formula (111), when A and B toget her

forma,rin then it is preferred that the ring be a [2,3-d]isoxazole or a
[ 3, ZQﬂ?WQQISWEring. Where present, it is preferred that C and D

I epr pfofided thay the RYMPOORNS ndtiad @asubstitued pluedside’ of destu¥teastie/ Be-and@dstan-s not
hydr ogen. Where_the conpound is an_ester, then it isl_f)referred that it is
an Oag,h&-gpépr @payé{;gqemp, and that, when R is hydrogen, then B is >CHOR; or =C(OR3)-

, and Ry is a glvcosidic residue or orthoester glycoside moiety.

It will be appreciated that the rings P and Q are never fully unsaturated, and it is
preferred that the core tetracyclical structure corresponds to that of a known androgen. Where
substituents are specified herein, these will, generally, preferably be with reference to such a

consideration.

In the compounds of Formula (III}, when A and B together form a ring, then it is
preferred that the ring be a [2,3-d}isoxazole or a [3,2-c]pyrazole ring. Where present, it is
preferred that C and D represent glycopyranosy! rings.

in a preferred embodiment R, is not hvdrogen.

Where the compound is an ester, then it is preferred that it is an orthoester glycoside,
preferably where at least one glycosidic residue is acylated. Acylation is preferably by a group
R12-(C=0)-, wherein R is hydrogen, C; alkyl, Cs.10 substituted or unsubstituted ary! or is
C;.16 aralkyl. Particularly preferred is where Rz is methyl.

The present invention further provides an androgen glycoside for use in therapy, and .
may be any compound as defined above, including testosterone glucoside. The therapy is

preferably any of those described herein.
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preferably by a group R12-(C O-, wherein R12 is hydrogen,
substituted or unsubstituted aryI or is C7.16 aralkyl. Particularly
preferredvpooeésez e R12 is nethyl. The present invention fUrCrHGBMNIGM des an
androgen gl ycoside for use in therapy, and nmay be any conpound as defined
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17O ( ilfak%u% ugéci)'%rgéraac%ﬁw gﬁ 3t O dgr%\éc.opyranosyl) 3-androsterone,

5- anﬂm&bm%m-q -(ﬁf-gluaopyﬁnumpw-&mﬂ Itestohémeq 7qna-gept ost er one- |
7-p-1'-P -D- glucopyranose. It will be appreciated that the conpounds of

t he EHCAPMEERRN:- are precursors for the free androgen. The present invention
further provides nethods for treating androgen deficiency in an animal in
.need thereof: a nmethod for treating hypogonadi smand rel ated conditions
such as loeilEmEppresiaed tise tieabmgyieids 0 the diveatich Ae p@birsbreFsr thefrd@ ani mal in
need thereof; -a method for increasing nuscle mass in an aninmal in need

t her@9f92¢&nd a net hod of inducing contraception in a male animal in need
thereof; conprising admnistering to the aninal an effective anount of a
conmpound of the invention. One of the potential side-effects of giving

t est ost erlweeresemlinvention ﬁ:rtherfpircn:idespmdmdbfmlmgingedndro@éﬁ deficieneytign | i ver. The -
conmpounds of t rese l.nventiqn redu e th otentlal for such effects.
Test%‘i‘gr"éﬁé‘?dfgﬁe‘g %/'E’S@P@@rlt@at% G ﬂ‘?ﬁ’ecqnﬁ’ct’(?ﬁ Py asnd enters the
por t@éteop&béﬁlél:ﬁia! %ﬁml_ﬁ'ﬁ{‘and'\ie:glﬁ IHE RS dnfy i’al'xﬁ‘ﬂé}dttﬁ\ﬁeo?f}’éﬁﬁfﬂoﬁ f6i rcul ation as
unmet abol i sed testosterone glycosides. The p-glycosi dases in the body
rermmerea-img muscylnwam Mmlnmhﬁdw,wdmem&nmmgrmman in a

bi o D%Ima e arﬁrfnf i ef, annrx %}ngtahrsx'lsmus gring to the animal an effective amount

, (0]

of a compound of the invention.

One of the potential side-effects of giving testosterone orally is its first pass biological
effect on the liver. The compounds of the present invention reduce the potential for such
effects. Testosterone-17p-glycoside is absorbed through the intestine and enters the portal
circulation. Then, it is deposited into the systemic circulation as unmetabolised testosterone
glycosides. The B-glycosidases in the body remove the B-glycoside to release free testosterone
resulting in a biological effect on the target tissues.

The steroid ring system numbering is in accordance with IUPAC rules. Moreover, the

valence of any given carbon in Formula IIT will always be 4.

The invention also provides pharmaceutical compositions comprising a compound of

the present invention and a pharmaceutically acceptable carrier therefor.

It will be appreciated that the term "androgen” is well known and recognised in the art,
and generally relates to any compound having an effect similar 1o testosterone in the
mammalian, especially human, system. In particular, a compound may be considered to be an
androgen if it can be used in replacement therapy in, for example, male hypogonadal disorders

and other situations in which testosterone is otherwise indicated.



The steroid ring system nunbering is in accordance with I UPAC rul es.
Moreover, the valence of any given carbon in Formula Il wll ﬁaij 13934.
The invention al so provides pharnaceutical conpositions conprising a
conmpound of the present invention and a pharmaceutically

carrier WQMMEEEIZ |+ will be appreciated that the tern1"aﬁg§§§gﬁ$p#§ wel |
known and recognised in the art, a&nd generally relates to any conpound
having an effect simlar to testosterone in the manmmlian, especially
human, system 1In particular, a conpound may be considered to be an
androgen if it can be used in replacenent therapy in, for exanple, nmale
hypogonadal disorders and other situations in which testosterone is

ot her wi Sepﬁ&rﬁ%@%& &him{a_eﬁaéﬁcaeg:ra@m&ﬁﬁa;mé@aeﬁew,oo 8 Preferred
andr ogens I ch may "be gl ycosyl at éd i ncl ude; bol denone. cl ostebol,

dr os Haiaahelone, eppicsiangl; fompkboldnsy mepitibssans, meatgsdlone; methsaolon st er ol one,

nmet henl one, nandrol one, oxabol ohe rasterone ui | stanol one,
t est HandsRlen 0XaBUOTS BWB‘B{OBE@P”‘!?ﬂ@néﬁF“@@gP&- 1eisﬁ>\s/tgwg F’oaﬁggfg%q%nﬁv i@gges the use’
of such. ¢aMRANAIDsPenGRARAZRE usedF SYIhQBRbb@IAgks danfdol@bii®siréiobne, furazabol ,

met handr enone, nethyli estosterone, norethandrol one, ~“oxandrol one,
oxy Mghbeneseronet funazabolomethidisnont. anatltegonigronen ayrediardralppe. a| kyl at ed

W1 ommaipre erEPERCIons SERHRiPLy SRS IR (A ar Lo MR 2 ogen and
whi ch is?‘ﬁap oo %yfogaswﬁﬁﬂ SdcSatedith RipatolcRicit9 bulRywil) Ge @pprecitedl i n the
pr es&MPPTRVEN

I on: ycosyl ation of the Conpounds of the present invention
nmay gat ady @mpoand hitheeryes astan andnogen andprhidhds apprgved forthemapsutiehe 3- or 17-
position. The general structure of the core of conpounds of the present

i nveAdmigstiRUonD2Y B¢ <y yﬁt‘l“ F PIEFEn VU8R appreciated that this structure

I s based on the cholesterol system and any reference to ring nunbering

herein is with reference to the above structure. ) .
Glycosylation of the compounds of the present invention may be at any suitable point,

but is preferably at either the 3- or 17- position. The peneral structure of the core of

compounds of the present invention is as set out below:

It will be appreciated that this structure is based on the cholesterol system, and any reference

to ring numbering herein is with reference to the above structure.

In general, any form of glycosylation may be employed, provided that it is
substantially non-toxic to the patient. Many suitable glycosidic moieties are known and
preferred glycosidic moieties include the glucosides and orthoesters thereof, examples of

which are given below.

More generally, the methods and compounds of the invention encompass glycosides
and orthoester glycosides of steroids having androgenic activity such as those disciosed in the
following U.S. patents: 3,862,193; 3,917,831; 3,944,576; 3,966,713; 3,983,144, 4,220,599;



In general, any formof glycosylation may be enpl oyed, provided hp&a)l
substantially non-toxic to the patient. Many suitable glycosidic |Nﬁ\ﬁ 331..3
are known and preferred glycosidic noieties include the glucosides and

or t hoest 30%561501:’ exanples of which are given bel ow. Mxracgensaned |y,
a

t he net hods conpounds of the imvention enconpass gl ycosides and
ort hoester glycosides of steroids having androgenic activity such as those
disclosed in the following US. patents: 3,862,193; 3,917,831; 3,944,576;

Rt NS MU D R
5, 79%@? ? 14895, 905; and 5,872,114. The invention is related in

Jparticul"ar "to the discovery that conpounds of the invention can be used to
treat or prevent the various conditions described herein. In preferred

enbodi nents,. RL | s .hydrogen, h th and. R, toget her
Tt e e inbeation i e Rapritmer a he Sr ety B Y RRRR BE DR IPBI. R0 <
met hyly B%eawa/ﬂbp %ﬁ%&%ﬂ&@%mﬁ&@&ﬂ%@&ﬁ&% or fluorine; R5is
not hi'ng, hydrogen o rret yl; R6 is hydrogen or nethyl; A is oxygen, =CH,

C=CHOH or CH2; B is carbonyl CH2, CH, or CHOH, R 4 is hydrogen or nethyl;

or A and et her f [.2, 3-d] 1 soxazol - c yra Ie doubl e
bonds. m%&?@?’eﬁ? ﬁ’é‘§7° 's’éhl’d“’#&ymﬁ‘gz‘ eyl %‘th"Jiz %‘ Bhpectier1n. 11,10
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gl yc%@lﬁgﬂnogy tr| ncsm:?n ot her pref grregl }}e%ggl rre:ts R1, iR3 R4 and R6 are

hydr agdrogenRi hadmwaRas bydmgmyir ﬂuorum Rs :srmtlnnmwdtam ‘B meshyd; Recis bony| © R1,

R3, R4 d R6 I d B
Cricr e mey e VP BRRE R CRHOR A Ry o O TR 1V 7 TC i oy
and BHOHR ¢ & fyaroen oRﬁ'leﬂ)?i ©F Rydnd Bidgeliter farin a2, 3Fd§150MDlela5a@3]ﬁ- R6 are

hydr ogen and A  and B are netnhi nyl; R, R2 and R5_are net hgl R3is a
hydr eJpyragelsidpublrdands.fyhgneyen they pes present, may be at the 1,2; 4,5; 5,6; 9,10; 11,12;

or at the 5,10 positions on the steroid ring; and C and D represent glycopyranosyl rings.

In other preferred embodiments, R, Rj, Rs and Ry are hydrogen, R; and R are methyl.
A is methinyl and B is a carbonyi; Ry, R3, R4 and R are hydrogen, R, and Rs are methyl, A is
methinyl and B is CHOH; R, R; and Rs are methyl, R3, R4 and Ry are hydrogen, A is
methinyl and B is a carbonyl; R is ethyl, R; is methyl, R3, Ra, Rs and R¢ are hydrogen and A
and B are methinyl; R,, R; and Rs are methyl, R; is 2 hydroxy group, Ry is fluorine, Re is
hydrogen, A is methinyl and B is a carbonyl; Ri, R;and R; are methyl, R3, Ry and R¢ are
hydrogen and A and B form 2 pyrazole ring; R,, R3, Rs, Rs and Re are hydrogen, R; is methyl,
A is methinyl and B is a carbonyl; Ry, R; and Rs are methyl, R3, R4 and Re are hydrogen, A is
methinyl and B is CHOH; R, and R; are methyl, R; and R are hydrogen, Rsand Rq are
nothing, A is methinyl, B is a carbonyl group and there is a double bond between positions 9
and 10 of the steroid ring; R;, R; and R are methyl, R3, R4 and Rs are hydrogen, A is methinyl
and B is a carbonyl group; R, is ethyl, R; is methyl, R3, Rs, R;s and R are hydrogen, A is
methinyl and B is a carbony! group; R, is an ethynyl group, R; and R are methyl, R3, R4 and
R are hydrogen and A and B form an isoxazole group; R), R; and R; are methyl, R3, R4 and
R are hydrogen, A is oxygen and B is a carbony! group; R, is an acetyl group, R;and R; are
methyl, R, Ry and Rg are hydrogen, A is CHR,3 wherein R;; is methyl and B is a carbonyl
group; Ry, R, Ry and R are hydrogen, R; and Rs are methyl, A is CHR 3 wherein Ry; is
methyl and B is a carbonyl group; Rj, Ry, and Re are hydrogen, R, and R are methyl, there is



hydrogen, A is nethinyl and Bis a carbonyl; R, R2 and R5 are rrEtNd/N
R4 and R6 are hydrogen and A and B forma pyrazole ring; R1, 2@&3
and R6 are hydrogen, R2 is nethyl, A is nethinyl and Bis a carbonyl; R1,
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X%&&ygziﬁe met hyl, R3 andL are hydrogen, R5 and are not hi ng,
A |s methl nyl, Bis a carbonyl group and there is a double bond between
positions 9 and 10 of the steroid ring; RlL, R2 and R6 are nethyl, R3, Rd
and Rt are hydrogen, Ais nethinyl and Bis a carbonyl group; R is ethyl,
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R, is an acetyl group, R2 and R5 are rretlhy , R3, R4 }?rr\éd@% are hydrogen, A
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the 17- p05|t|on of the steroid ring, Ais CHRL3 wherein R13 is hydrogen, B
is CHOH and there is a doubl e bond between positions 5 and 6 of the

steroid r ere| np??‘%]g adg%le B3R p%sﬂ&@'sf@ J%smqs Eig?{'lre_ met hyl .

Ais CHRl rogen an |s a group wll be

appreﬁf&ieafbmidamgmsmglebm&1nﬂvﬁﬂ1énscanoxd@ingpasiﬁcatses each of the above
preferred enbodi nents individually. This also applies to any lists or
groups indicated as being preferred in any manner herein. Preferred

Conpoundst&?eonﬂwdguﬁﬁﬂg Hﬁ?&r‘é’%ﬂnﬂﬁéﬂ Lbueaéaé}oﬁaﬁvsi 1BéosiRSihI i ons 5 and

6 of the steroid ring and single bonds in all other ster0|d fing positions.
Pr ef andrestenedindd Gfrgkicosids, wér,hyhmesfastaoncrﬂ 7h-ghucosait, methyttesostarome-bifie- |

10, heB8 s L) LRSSk AR Ses Bl phs oot e one
glucoside, nandrolone-17B-glucoside, methandriol-17p-gluceside, methyltrienolone-17p-
glucoside, dimethyl-19-nortestosterone-17p-glucoside, norethandroione-178-glucoside,
danazol-178-glucoside, oxahdrolone-l 7B-glucoside, oxymetholone-178-glucoside,
methandrostenolone-17B-glucoside, mibolerone-17B-glucoside, boldenone-17p-glucoside,
methenolone-17B-glucoside, tibolone-17B-glucoside, stanolone-178-glucoside, prasterone-3§-
glucoside, and esters, especially orthoesters, thereof. As noted above, the present invention

contemplates each of the above listing individually.

Any animal which may benefit from androgen glycosides, e.g., those which have
experienced or are susceptible to androgen deficiency and hypogonadism and related
conditions such as osteoporosis, sexual dysfunction and weight loss, and those which have
experienced or are susceptible to a decrease in muscle mass, may be treated according to the
present invention. Preferred animals are humans, in particular, elderly men and women and
human patients suffering from AIDS and other debilitating diseases. The phrase "debilitating
diseases" is intended to encompass diseases that result in a loss or lack of strength. Upon
administration of the compounds of the present invention, it is possible to reverse the adverse
consequences of low muscle mass, and arrest and/or reverse the further deterioration of

muscle tissue.



gl ucosi de, ethylestrenol- | 7f3-glucoside, fluoxynesterone- |
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Upon forelsrbmis tubRérly pharafacdutieal compaesitivls of the present invention, it is
possible to reverse the adverse consequences of |ow nuscle nmass, and
arrest and/or reverse the further deterioration of nuscle tissue. 0 3 NOV
2003 WO 0 %gidf’ql;f Qi REBRHRAS AR died j:n. may al so
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Endocrin. Met. 84:112-122 (19 3 for relate
Cé.-10 substituted or unsubstituted aryi or C;.\¢ aralkyl. Preferably, the acyl groups are acetyl or

propionyl. Other preferred R, groups are phenyl, nitrophenyl, halophenyl, lower alkyl
substituted phenyl, lower alkoxy substituted phenyl and the like or benzyl, lower alkoxy
substituted benzyl and the like.

The compounds useful in the practice of the invention contain at least one glycoside or
orthoester glycoside residue, preferably at position 3 or 17. Preferably, the glycoside or
orthoester glycoside is linked through the 1-carbon to the 17-position on testosterone and
stanolone based molecules, and to the 3-position of prasterone based molecules.

The glycoside can comprise up to, and including, 20 glycosidic units. Preferred,
however, are those having less than 10, while most preferred are those having 3 or less
glycosidic units. Specific examples are those containing 1 or 2 glycosidic units in the

glycoside residue.

In general, the fully or partially esterified glycoside is useful as a defined intermediate
in the synthesis of the deacylated material.



met hods with testosterone and derivatives thereof]. Thus, the co owag(s of
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The water soluble glycosidic derivatives of the aforementioned compounds may be
obtained according to the general methods disclosed by Holick in US-A- 4,410,515, the
contents of which are fully incorporated by reference herein. The glycosyl orthoester
compounds may be obtained according to US-A-4,521,410, the contents of which are fully
incorporated by reference herein. Preferred testosterone glycosyl orthoesters are testosterone-
17p-(a.1 -D-glucopyranosyl-1°,2"-orthoacetate) and testosterone-17-p-1-glucopyranosyl-1°,2°-
orthoacetate.

The compounds of the invention may be administered in any appropriate
pharmaceutically acceptable carrier for oral administration since the testosterone glycosides
and derivatives thereof are biologically active upon oral administration, which is the preferred
route. The compounds of the invention may also be administered in any appropriate
pharmaceutical carrier for parenteral, intramuscular or topical administration. They can be
administered by any means that treat androgen deficiency and hypogonadism and related
conditions such as osteoporosis, sexual dysfunction and weight loss, treat or prevent decreased
muscle mass or increase muscie mass, especially in elderly humans or patients suffering from
muscle debilitation, ATDS or any debilitating disease. In addition, the compounds of the
present invention can be administered by any means whereby the compounds function as male

contraceptives.



fromfructose, arabinose or xylose. Anong preferred diglycosides are
sucrose, cellobiose, naltose. |actose, trehal ose, genti obiose, Qﬂni@v %Ué
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pol ygl ycosi di ¢ residues, the individual glycosidic rings nmay be bonded by
1-1, 1-2, 1-3, 1-4, 1-5 or 1-6 bonds, nost preferably 1-2, 1-4 and 1-6.
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gl ycosides and derivatives thereof are biologically active upon oral
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carrier for parenteral, intramuscular or topical admnistration. They can
be admi rihs cempenngy maype gmployed inglosage dormsaneh Hgablictscrpseics aryoveder

hypoganadi sm . a t ondl t k0 such . | ual
cy SRR B TATSotbfor Spen SRR er BRS04l B NERERL B B8N Be BT o o
| ncrip@sEforfeMuRtiomnssich esgpbions brysuspensibAefor garenaminsse 0 A 1ipad vehidiscanuf f eri ng
from nmuscle debilitation, DS or an d@giﬁJ [ &,@t [ n%,iﬁ?i sease. .l p addition,
t he @m&%@m@mﬂ@ﬁ@wm%p & eppRIRds conld 3lsg be admi %?‘ﬁ‘f‘%&’ any means
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ingredient will ordinarily be present in an amount of at least 0.1% by weight based on the total

weight of the composition, and not more than 90% by weight. An inert pharmaceuticaily

acceptable carrier is preferable such as 95% ethanoli, vegetable oils, propylene glycols, saline

buffers, sesame oil, ezc. Reference is made to Remington’s Pharmaceutical Sciences, 18"

Edition, Gennaro et al. (eds.), 1990, for methods of preparing pharmaceutical compositions.

The invention also relates to pharmaceutical combinations comprising a compound of
the invention together with a progestational compound such as progesterone, wherein each
compound is present in an amount effective to induce contraception in a male animal. Such
pharmaceutical compositions may also comprise a pharmaceutically acceptable carrier as

described herein.

The compounds administered are preferably substantially pure, by which is meant the
compounds are created by chemical synthesis and/or are substantially free of chemicals which
may accompany the compounds in the natural state, as evidenced by thin layer
chromatography (TLC) or high performance liquid chromatography (HPLC) (see Example 3).
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Organic Synthesis of Testosterone-glucoside

The synthetic sequence starts from testosterone which is commercially available from
Sigma Chemical Co., St. Louis, MO (T-1 500). 4-Androsten-17-B-ol-3-one is the TUPAC
name for testosterone (CAS # 58-22-0). Acetobromo-a-D-glucose; the bromo sugar used in
the conjugation is commercially available through Sigma Chemical Co. (A-1750). The
TUPAC name for acetobromo-a-D-glucose is 2,3,4.6-tetra-O-acetyl-a-D-glucopuranosyl
bromide (CAS # 572-09-8). Cadmium salts were obtained from Aldrich Chemical Co. Inc.,
Milwaukee, W1, and used without further purification. Silver fluoride and silver nitrate were
purchased from Aldrich Chemical Co., Inc., and used without further purification. Hydrated
sodium metasilicate, valerolactone and maleic anhydride were also purchased from Aldrich
and used without further purification for the synthesis of silver silicate and silver salts of
carboxylic acids. Silver silicate for the conjugation of acetobromo-a-D-glucose was prepared
from silver fluoride and sodium metasilicate. Silver nitrate was used in the preparation of
silver carboxylates either by the exchange of sodium anion of the carboxylate or the
lanthanide salts preferably uranium carboxylates for silver anion. The silver salts were
prepared freshly and dried before use.



descri bed herein. The conpounds adm nistered are preferably substantially
pure, by which is nmeant the conpounds are created by chenical dy3tKe¢i203
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Synt hesi s of Testosterone-glucoside The synthetic sequence starts from
testosterone which is comercially available from Sigma Chemcal Co., St.
Louis, MO (T-1500). 4-Androsten-17-a-of-3-one is the |UPAC nane for
testosterone (CAS # 58-22-0). AERAMBREBnD- a- D- gl ucose; the bronp sugar used
in the conjugation is comercially avail able through Signma Chem cal Co.
(A-1750). The |1 UPAC nane for acetobrono-a-D-glucose is

2, 3, 4. 6-t et r a-Testaweroye-1 &:Pi2 o WG terraribasatyl-PoPglcapyraeess) + 572-09- 8) .

Cadmi um sal ts were obt Z*&W'e;é@?éﬁogﬁé&%fg}me al Co. Inc., MIlwaukee, W,

and used w thout furth puri 'ver Tluoride and silver nitrate
wer e

Testosterone (2.3 g; 8 mmol) and acetobromo-o-D-glucose (3.94 g; 9.6 mmol) were
added to a suspension of cadmium carbonate (2.06 g) in Xylene (100 ml). The suspension was
heated to reflux and stirred under an inert atmosphere for about 5 hours during which time the
reaction was essentially complete. The progress of the reaction was monitored by reverse-
phase TLC plates. The reaction gave a blue tinge to the cadmium surface. The reaction
mixture was evaporated to remove xylenes under reduced pressure and chromatographed on
silica gel and eluted with ethyl acetate and hexane resuiting in the titled tetra-acetate as a
crystalline solid (1.1 g, from diethylether). Testosterone (1 g) was reclaimed and used in

subsequent reactions without any purification.

EXAMPLE 3

Testosterone-17-p-1'-p’-D-glucopyranose: Testosterone glucoside

A mixture of testosterone (5.76 g; 20 mmol) and acetobromo-a-D-glucose (9.86 g; 24 ‘
mumol) was added to freshly prepared dry cadmium acetate (from 5.4 g of dihydrate; 20 mmol)
suspended in dry benzene (85 ml). The mixture was refluxed for 3 hours during which time it
was found that the reaction was essentially complete. There was a distinct purplish tinge to
the cadmium surface during the onset of the reaction. Testosterone (3.2 g) and testosterone ‘
tetra-acetate (2.6 g) were obtained as white solids after chromatography.



purchased from Al drich Chemcal Co., Inc., and used w thout further
purification. Hydrated sodiumnetasilicate, val erol actone andlﬁrgl gbﬁ 2003
anhydride were also purchased fromA drich and used wthout f h
purification for the synthesis of silver silicate and silver salts of

car boxyl WO8¥66§82 Si|ver silicate for the conjugation of PCI/GB00/01700
acet obrono- a- D- gl ucose was preparegy, fromsilver fluoride and sodi um
netasilicate. Silver nitrate was used in the preparation of silver
carboxyl ates either by the exchange of sodium anion of the carboxylate or
the Ilanthanide salts preferably uranium carboxylates for silver anion. The
silver salts were prepared freshly and dried before use. 0 3 NOV 2003 WO

00/66612 4 f‘@ﬁQ%Q&tZQ@teséaeﬂsiaaﬁwsme\wmlﬁsnu@mcsi) mlWfhedHolAR4Ugat i ng
testoster e Wwth acetobrono-a- glucose with salts |ike cadm um carbonate -

or qeshiDowexaEd eOH fesiniwese addsd| Tiemstisre |smemwa5eheated til rafwefond  xyl ene

F cacI faripe R P U g v SRR BF o haa s ekl MR ot
hi v I t tril
Exanp - B rRRL DA Y /?.a"%b“?‘“”‘i‘*@é“’{?gﬁ%ﬁ“%ﬁz‘é‘é"ﬁ‘?ﬁ“%ﬁgf‘ﬁﬁogﬁaL'osi)

( Tepiving 800me ofiwhilesraitals et r a- acet ate) Testosterone (2.3 g; 8 mml) and
acet obrono-u-D-glucose (3.94 g; 9.6 nmol) were added to a suspension of
cadmi um carbonate (2.06 g) in xylene (100 nl). The suspension was heated
to reflux and stirred under an inert atnosphere for about 5 hours during
which tinme the reaction was essentially conplete. The progress of the
reacti on was nonitored by reverse- phase TL®Hl ates. The reaction gave a
blue tinge to the cadm um surface. The,reaction mxture was evaporated to
renove xylenes under reduced pressureyza raphed on silica gel
and eluted with ethyl acetate an t&'pginthetitled
tetra-acetate as a

H V1)

Testosterone-17-f-1'-§'-D-glucopyranose

Spectral Daia

NMR spectrum of tetra-acetate of testosterone-p-glucoside:

5 0.9 (singlet, 3H, 18 angular methyl);

5 1.1 (singlet, 3H, angular methyl);

four overlapping singlets centred at § 2.0 (acetate methyl groups);

multiplet 5 2.5-0.9 (20 H; CH; and CH protons);

5 5.7 (singlet; 1H, enone);

§ 5.25 to 4.9 (three overlapping triplets 3H; couplmg constant 10 hertz);

& 4.5 (1H; doublet, coupling constant 10.2 hertz; signifying a beta glucosidic linkage);




crystalline solid (1.1 g, fromdiethylether). Testosterone (1 g) was
reclaimed and used in subsequent reactions w thout any purificgty &gV 2003
EXAMPLE 3 Testosterone-17-fl-1'-fl '-D-glucopyranose: Testosterone

gl ucosi d@&omgi#re of testosterone (5.76 g; 20 mml ) and pCT/GB00/01700

acet obrono-a-D-gl ucose (9.86 g; 247 mmol) was added to freshly prepared dry
cadm um acetate (from5.4 g of di hydrate; 20 mml) suspended in dry
benzene (85 m ). The m xture was refluxed for 3 hours during which tine it

was f.p ta Selag i al . There was a distinct
puréi‘%ﬁ%k%@’e’&%ﬁo'&he cg%%u%%%sﬁdﬁggg%hgtﬁ%mgp%gﬁ%ﬁset of the reaction.
Testosterone (3.2 g) and testosterone tetra-acetate (2.6 g) were obtained
as white solids after chromatography. 0 3 NOV 2003 WO 00/ 66612

" PCT/N¥Bapentyum of testasterops 17-Brglucosides at e of test ost erone- gl ucosi de was
dis ' thanol and 4 g of Dowex 550A-CH resin were added.
R B A BTy,

,The s heated to reflux for 4 hours during which tine
t he § EREtrgiet, I angdapheathyldt. The product was isolated by filtering off the

resin, evaporating off the | yents and crystallising the crude gumfrom
et hya 0.91c2 Seamplex HEP oﬁﬁ&gfc%dﬁépﬂf’ﬂ“éls. OH ON OH H OH Test ost er one-
I 7'535.%'%5&%1&,%'&1'&%)’””059 Spectral Data NMR spectrum of tetra-acetate of
t est ost er one- - gl ucosi de:

& 4.3 (doublet, coupling constant 9.8 hertz, 1H, anomeric sugar hydrogen);
§ 3.2-3.9 (multiplets, 7H, 1proton from 17 position of the steroid and rest from sugar).

Mass spectrum:

sodium ion bombardment gave a molecular ion at 473.27, i.e., corresponding to molecular

weight of 450.27, which agrees with the structure.

HPLC analysis:
reverse phase HPLC using a C18 column gave a single peak. Retention time 5.04 using

water : methanol mixture (2 : 1).

EXAMPLE 4 ‘

17-p-0-[1'-p'-glucopyranosyl]-3-androsterone: Stanolone glucoside

A mixture of cadmium carbonate (6 g), stﬁnolone (2 g) and acetobromo-a-D-glucose
(6.8 g), as a slurry in dry toluene (80 ml), was heated to reflux under argon. The moisture in
the starting materials was azeotroped off using a Dean-Stark apparatus. The mixture was
refluxed for 5 hours more. TLC examination showed the reaction was complete (2 % copper
suiphate solution in 10 % sulphuric acid was used to stain). The reaction mixture was cooled
and subjected to silica gel column chromatography. Stanolone glucoside tetraacetate
(17--0-{1'-p'-2',3',4',6"-tetra-O-acetyl glucopyranosyi]-3-androstanone) was obtained as a
gummy solid. Dry diethyl ether was added and the product crystallised out as a white solid
(24 g).



8 0.9 (singlet, 3H, 18 angular methyl); & 1.1 (singlet, 3H angul ar

met hyl ); four overlapping singlets centred at 8 2.0 (acetate rreHFyINUV gQ[B
groups); nultiplet & 2.5-0.9 (20 H, CH2 and CH protons); 8 5.7 (singléet; 1
H, enone): & b5, to 4.9 (three overlapping triplets 3H; Cﬂ’:‘ﬂhﬂ@u st ant
10 hertz)woﬁo"ﬁ‘ég(l H,  doubl et, cqypling constant 10.2 hertz;b5| gnllcl ying a
beta glucosidic |inkage); 0 3 NOv 2003 WD 00/66612 17 PCT/ GB00/ 01700 S
3.2-4.25 (4H, 3 protons fromthe sugar residue and 1 H from 17 position).
NVR spectrum of testqosterone 17-jl-glucosi singlet, 3H C 18

j | de: .S 0.9
ot hyl ) - Seamplone EiRERE (TSR dLE) a8 Hawmy 10 OB restiols HEkin drsshmprbx
mul t ts.f op%ﬂﬁ- ; @i{f‘ ' , enone); S
4.3 (%@%&ﬁgteﬁgﬁpﬁﬁdhgﬁ%%{ gﬁ%ﬁg e)rx'}uzr? ,l%ééloﬁér@?él kg&ému%éﬂrel hydrogen); S
3. 2-s3Ivent(wasl evagpdrated., THéprotiugp cxybialiséd asrm hibrli solid.i It waw powdérdarst er oi d and rest
from sugar). Mss yZpectrum sodi um.j on Eonbardrrent dg&%/ﬂ% nmol ecul ar ion at

473 . washeq with 50%qsithyd aersaterether mirTyre| Ehe solid wagsgeslieried an  PERANRth agr ees

Wi t NGy LS, ' 218 col um '
o 858 L (7-E 0 FrloplAnog B Sifo-BsRg, Wikea S0 R @it | °0 1T .
1) . v¥AbhdEo be homogéhebls by spectipsenpiqayeamsosyl | - 3- andr ost er one: St anol one

gl ucoside A m xture of cadm um carbonate (6 g), stanolone (2 g) and
acet obrono-c -D gl ucose

Spectral Data

NMR spectrum of stanoione glucoside tetraacetate : (CDCl3)
5 5.3 t0 3.5 (8H, sugar-H and C17-H),

3 1.9 to 2.1 (overlapping singlets, 12H, acetates),

§ 2.4 to 0.8 ( multiplets, aiiphatic H, 22H},

5 1.0 (singlet, 3H, methyl) and

8 0.7 (singlet, 3H, C18-CH3)

Mass Spectrum:
molecular ion with Na* at 643.3 amu corresponding to 620.3 amu. The theoretical value

expected is 620.3 amu.

NMR spectrum of stanolone glucoside : In deuterated dimethyl sulphoxide.
8 0.7 (singiet, 3H, CH,),

8 0.9 (singlet, 3H, CH3), ,

5 4.1 (doublet, anomeric coupling 8 Hz, 1H, B-linkage),

§ 0.75 to 2.5 (multiplets, aliphatic H, 22H),

8 2.8 to 4.7 (multiplets, sugar-H and C17-H, 7H).

Mass Spectrum:
molecular ion with Na” at 475.4 amu which corresponds to 452.4 amu was obtained. The
theoretical value expected is 475.4 amu



(6.8 g), as a slurry in dry toluene (80 nml), was heated to reflux under
argon. The noisture in -the starting materials was azeotroped pfif Ng_vigzw:;a
Dean- St ark apparatus. The m xture was refluxed for 5 hours nore.

exam natl\%ﬁ;ﬂ’ﬁ d the reaction was conplete (2 % copper pgdlEbsdloa7eol ution

in 10 % acid was used tqgstain). The reaction m xture was cool ed
and subj ect ed to silica gel colum chronmatography. Stanol one gl ucoside
tetraacetate (17-4-0-[1'-P .2',3 ,4",6"-tetra-0O acetyl

gl ucopyr anosyl ] - 3- andr ost anone) tained as a gumy solid. Dry diethyl
et her was added and the product |1ised out as a white solid (2.4 9).
0 3 NOv 2003 WO 00/ 66612 PCT/ GBBOO' 01700 18 St anol one gl ucosi de

Ltetraacet ate, Mdﬁr a gﬁ?ﬁ gok%,(&"gy,)_ S bife: @a&rg,\,e%mf anol (60 m)

was refluxed un m xture wa tered whi | e hot
and the solvent was evaporat ed. The product crystallised as a hard solid.

Jt was powder ed shed with % et hyl. ac at e- xture. The solid
‘was col Feﬁﬂ@ﬂ“%‘gfn‘gPY%%soﬁ@mﬁPBﬁaso gc ﬁég a48d (17-a-0-[ 1'-0' -
gl uCoMLARAG % ﬁmagectﬁpﬁgﬁﬂqaﬁéne & ai)%s ﬁ&%d&s@m unbler 2g5h. fiend to be

honogeneous pect roscopi c nmeans. Spectral Data NMR spectrum of stanol one
gl ucmsistee fremrthamecttamewas r(smca)smg&y&)e@n-swl@awm(am Theguxturd wasd C17-H), &

i et iot xR S D bhimiilo rEikhite mafictseidly o o -

(i nGHnfdiete Strhe ?od&t%a)sllﬁﬁsﬁaﬁ%ﬁﬁﬁtwm sified %epwhaﬁn tl@Bmaickhiphia+TRE 643. 3 anu
corresponding to 620 amu. The theoretic ,
product, prasterone glucoside tetraacetate [5-androsten-3-B-O-(1'-p'-2',3',4',6™-tetra-O-acetyl)-

gluco-pyranosyl-17-one) was obtained as a crystalline solid (5.9 g).

A mixture of prasterone glucoside tetraacetate (2.0 g) in methanol (60 ml) and
Dowex-110-OH resin (6 g) was refluxed under argon for 8 hours. The mixture was filtered
while hot and evaporated to dryness. Triturating the solid with 50 % ethyl acetate-ether
mixture left a white solid. The solid was filtered and washed with ether to afford 670 mg of
pure prasterone glucoside (5-androsten-3-B-O~(1'-B'- glucopyranosyl)-17-one).

Spectral Data

NMR spectrum of prasterone glucoside tetraacetate:

8 4.52 (doublet, 7.5 Hz, anomeric-H, B-linkage),

§ 5.4-3.4 (multiplets, sugar-H, and C3-H, and Cé-vinytic-H. 9H), and
$ 0.8 and 1.0 (two singlets, CH;, 6H),

8 2.0 to 2.1 (four overlapping singlets, acetates, 12H) and

5 1.0to0 2.5 (multplets, aliphatic-H, 19H).

Mass Spectrum:
molecular ion with Na* at 641.4 which corresponds to 618.4 amu was obtained. The
theoretical value expected is 618.5 amu.

NMR spectrum of prasterone glucoside: (ds-DMSO)
5 0.8 and 0.95 (two singlets, CH3, 6H),



expected is 620.3 anu. NMVR spectrum of stanol one glucoside : In dﬁut@_&uﬁ?
di net hyl sul phoxide. 8 0.7 (singlet, 3H CH3), & 0.9 (singlet, N LJ8
4.1 (doubl et, anoneric coupling 8 Hz, 1 H, 3-linkage), 8 0.75to 2.5

(”“|tip|a§\1510’g//§$€1?hatic H 22H), & 2.8 to 4.7 (nultiplets, pggripotlofios

Cil7-H, 7 ss Spectrum nol eculgr ion with Na at 475.4 amu which
corresponds to 452.4 anu was obtained. The theoretical value expected is
475.4 amu 0 3 NOV 2003 WD 00/66612 PCl '/ GB00/ 01700 19 EXAMPLE 5 5
Androsten-3 /J-O (1" /1" - glucopyranosyl)-17- one. Prasterone glucoside A
mi xt 8l & - 4demitiples. al 'd'gtlg%ne (5.0 g), cadnium carbonate (13.8 g) and

acet ghr. : ] L I . egt to reflux
anded 200003 GG REE stear Hnd L3 R dnd iGREC e BdndOS HaCR ' D,
Deanarfd 85.5 (apabsisgletsvinFliwHM Y ur e was refluxed for an additional 5 hours.
TLC exam nation reveal ed that the reaction was essentially conplete. The

product, as a slurry, was separated by silica gel colum chronmatography.

The gbdﬁ rasterone gl ucoside tetraacetate
(5-alr¥§{s§s e?f-“ﬁo-o-(l '-(3-2",3,4,6"-tetra-0O acetyl)-

gl ucmofryiilamios withINa" anéj3. vakich boredsperelis as 4 0.2 ayis twak obtained oThel (5.9 g). A
m xture of prasteron ,sgisgcoside tetraacetate (2.0 g) in nethanol (60 m)

and theprgisal Yalpe exnerted S50 A was refl uxed under argon for 8 hours. The

m xture was filtered while hot and evaporated to dryness. Triturating the
solid with 50 % ethyl acetate-ether

EXAMPLE 6
Testasterone-17-p-1'-p’-D-glucopyranose: Testosterone glucoside

Testosterone (1.15g; 4 mmol) and acetobromo-a-D-glucose (1.97g; 4.8 mmol) were
added to a suspension of silver silicate (4g; excess) in dichloromethane {S0mL). The reaction
mixture was stirred for a period of 5§ hours at room temperature and during this period ail the
testosterone was consumed. After the removal of the solids and evaporation of the solvent,
the product was used as such in the deacetylation as in Example 3. The product from the
deacetylation was recrystallised from ethyl acetate to afford 900 mg of the desired
beta-glucosylated testosterone. The spectral characteristics of the compounds isolated in these

experiments were identical to the compounds described in Examples 2 and 3.

EXAMPLE 7

S-Androsten-3-p-O-(1'-$'- glucopyranosyl)-17- one: Prasterone glucoside

A mixture of dehydroisoandrosterone (1g) and silver silicate (2.5g) in
dichloromethane (50mL) was stirred at 0° C. Acetobromo-a-D-glucose (2g) was added and
the mixture was warmed to room temperature. After 3 hours the product was isolated after

removing the silver salts and evaporation of the solvent. Prasterone glucoside tetra acetate



m xture left a white solid. The solid was filtered and washed VﬁﬁhNﬁ\}%h to
afford 670 ng of pure prasterone gl ucoside 3
(5-andr ost en- 3gl ucopyranosyl )-17-one). Spectral Data NVR spectrum of

prast er ongo@bieasi de tetraacetate: S 4.52 (doublet, 7.5 REFGROAETN0C- H,
13-linkage), S 5.4-3.4 (multipletél sugar-H and C3-H and C6-vinylic-H
9H), and S 0.8 and 1.0 (two singlets, CH3, 6H), 8 2.0 to 2.1 (four

overl apping singlets, acetates, 12H) and 8 1.0 to 2.5 (nultiplets,

al i pfhadisNatkh ath in JMASRaRRSRIA. UThe $FRbRS Whikre iRAti% tduhbRofake 641. 4 whi ch

corresponds to 618.4 anu was obtained. The theoretical value expected is
618. onground SpsRribgdan Exempled. prast erone gl ucoside: (d6-DVSO) 8 0.8 and 0.95
.(two singlets, CH3, 6H), 0 3 NOV 2003 WD 00/66612 PCT/ GBOO' 01700 20 S 1.0
to 2.4 (nultiplets, aliphatic-H, 19H), 8 2.7 to 4.3 (multiplets, SH

sugar-H and C3-H, and anorneric-His a doublet, 8 Hz, at 8 4.2) and 6 5.3

.(broad singlet, vinylic-H 1 EE. Mass Spectrum nol ecular ion with Na+ at
473.2 which corresponds to 45 s obtained. The theoretical value

expected is 450.4 anmu. EXAMPLE 6 Testosterone-17-1' j1'-D-glucopyranose:

;g:t &;}iﬁ Fﬂ?ﬁ%@%l!‘lé? &%g‘gbgﬁ% %? ggfzﬂfs erﬁc?r%%{é%in%g %@grew&gruWestosrerone in

Orchiectomised Rats

Experimental Procedure

1. Fifteen 200 g Sprague-Dawley male rats were orchiectomised and allowed to recover

for 1 week at Charles River Laboratories.

2. Rats were shipped to the Laboratory Animal Science Center at the Boston University
School of Medicine, randomised, coded, weighed, and housed individually in cages for 24
hours with food and water ad libitum.

Animal Test Groups:
C = control
T = intramuscularly injected testosterone
To = orally administered testosterone
G = intramuscularly injected testosterone-glucoside

Go = orally administered testosterone-giucoside

3. Rats were anaesthetised with ketamine and 1.5 ml of blood was removed from each

animal by tail snip and the wounds were cauterised with silver nitrate.

4 Blood samples were spun to separate serum which was pipetted into new tubes and

frozen at -70°C.




added to a suspension of silver silicate (4g; excess) in dichloronethane
(50nmL). The reaction mixture was stirred for a period of 5 hodt3 NOVrdh
tenperature and during this period all the testosterone was consuned.
After theudgdseé® of the solids and evaporation of the solmerEsodihe
product was used as such in the dgacetylation as in Exanple 3. The product
fromthe deacetylation was recrystallised fromethyl acetate to afford 900
ng of the desired beta-glucosylated testosterone. The spectral

character,i st f : . sal .0 _th I ts were

dort T car gl ReRiussRE R TR 0S Wil ) BtobBrchd 8P moRRGIMEBL D) 2%
Andr(p3b @il) 3f #éstoltérone-glucoddelia APy ROOEWA EtGH propiiene Rlyaslityrigmangcutansi de A

m xture of dehydroisoandrosterone (1 g) and silver silicate (2.5g) in

di cHhjeetipmeor peah adminisFEYofas stirred at 00 C. Acet obronp-a- D-gl ucose (2g) was
added and the mxture was warned to roomtenperature. After 3 hours the
product was isolated after renoving the silver salts and evaporation of

t he 650! vV@bir hodrsasfiepthe fimaldase,abe Ges wert amesthatsad ovith Kdtahiihe &ABmIF 00/ 66612
PCT/ GBBOO 01700 .21 was iﬁg&@?g\(ed | nost in antitative %i el d. The spectral
dat dleadavas agneved fTom ¢ach CATRQPUNCHI ¢ QUERPTLER Ioh Exanpl e 5.
EXAWJ!:E ot Udy to Determine the Ability of Testosterone-glucoside to

| ncrease Serum Testosterone in Ochiectonm sed Rats Experinmental Procedure
1. Fifteen 200 g Sprague-Daw ey nmal e rats were orchi ectom sed and al | owed

to recover for | week at Charles River. Laboratorj.es. 2. ts were shipped
to the LIRAISPHPIS RATSTRID S CRAEIE e whichvas PRy eti b e, y School of

Medig 0ea: H@stdlom sed, coded, weighed, and housed individually in cages for
24

Analytical Procedure

1. Serum samples were thawed in an ice bath and 50 pl aliquots were transferred to 12 x
75 mm borosilicate test tubes in triplicate.

2. Aliquoted sampies were applied to a testosterone radio-immunoassay (Diagnostic

Systems Laboratories; Webster, Texas) to determine serum testosterone concentrations.

3. Average serum testosterone values for each animai were determined and statistical ‘
analysis was performed on each test group to calculate means and standard deviations. These
calculated values are shown in Figure 1.

Figure 1 is a bar graph showing the effects of injected and orally administered
testosterone and testosterone-glucoside on serum testosterone levels in orchiectomised male
rats, As described above, orchiectomised male rats (3 animals per group) were given 1 mg of
testosterone (Test) or a molar equivalent (1.56 mg) of testosterone-glucoside (TG) in 100 pi of (
25% EtOH/propyiene glycol by intramuscular injection (IM) or oral administration daily for 6
days. Blood samples were taken 4 hours after the final dose. Serum testosterone levels were
determined for each group by testosterone radio-immunoassay. The bars represent the mean
serum testosterone levels + standard deviation for each group. * Denotes p < 0.001 versus
control animals.



hours with food and water ad libitum Animal Test G oups: ggnwovl Zﬂﬂ
= intranuscularly injected testosterone To = orally adm ni ster 3
testosterone A M= intranmuscularly injected testosterone-glucoside Go =
orally a%d&yﬁgggred t est ost erone-gl ucosi de 3. Rats were aRE®siBE000176€@d wlth
ket am ne an m of bl ood was #enoved fromeach animal by tail snip and
the wounds were cauterised with silver nitrate. 4. Blood sanples were spun
to separate serum which was pipetted into new tubes and frozen at -70C. O
3 NOV 2003 WD 00/ 66612 PCT/ GB00O/ 01700 22 5. Animals were dosed daily for 6
days with 1 ng testosterone or a nolar equivalent (1.56 ng) of

t est ost emﬂmghlu thes redeivedhoraD@stpsterohe Ao rdipqskioys}s @frtest@le]mﬂ thayy

.|ntrarrus ral..adm.ni stration. rs after the

f| n ae 33 Sﬁ'l%f@ i‘?ﬁ%@g ‘é@ﬁ‘ﬂ&ﬂ@&&“&“ﬁ%?‘é{?ﬁ%eﬂ%ﬁ“@gm of bl ood

ERONER dhat %o@@?d?ne%ﬂicﬁﬁhe R)bidao4ithbRAMRE Ioied ordllY, is@ell@r casses sent for
ol nCI ner ation. . goes were spun to separate serum whi ch was

pi péttagohs¢ubdrly, mwsmldéxm lised torigstosieronez0C.  Anal ytical Procedure 1. Serum
sanples were thawed in an ice bath and 50 pl aliquots were transferred to
12 x 75 mmborosiiicate test tubes in triplicate. 2. Aiquoted sanples
were applied to a testosterone radi o-i munoassay (D agnostic




Systens Laboratories; Wbster, Texas) to determ ne serumtestosterone
concentrations. 3. Average serumtestosterone values for each gh3nN0Vwl(3
determ ned and statistical analysis was perforned on each test group to
cal cul ate nmeans and standard devi ati ons. These cal cul ated val ues are shown
in Figure 1. Figure 1 is a bar graph show ng the effects of injected and
orally adm ni stered testosterone and testosterone-glucoside on serum
testosterone levels in orchiectonised2dmle rats. As described above,
orchiectom sed male rats (3 aninmals per group) were given 1 ng of
testosterone (Test) or a nolar equivalent (1.56 ng) of
t est ost eClahgs:gl ucoside (TG in 100 pl of 25% Et OH propyl ene gl ycol by
i ntranmuscular injection (IM or oral admnistration daily for 6 days.
Bl ood sanmples were taken 4 hours after the final dose. Serumtestosterone
| evel s were _Qggﬁﬁﬁhﬂ@qaﬁﬁgﬂ@qghnghqnglby t est ost erone radi o-i nmunoassay.
The bars represent the nean serumtestosterone |levels standard deviation
for each group. * Denotes p < 0.001 versus control animals. 0 3 NOV 2003
WO 00/ 66612 23 PGT/ GBaa01700 The aninali%ljﬁg received oral testosterone
had | ower blood | evels of testosteroge an'*the animals that received
% r drus larly. The results
“§m§#oavailable when given orally.
y netabolised to testosterone. 0O
g the Formula (111): wherein the
bond; (1

t est ost erone gl ucosi de, gr
denonstrate that testaqster
as well as intramuscgl'ar
3 NOV 2003 24 C ains: "
dotted line represe

ally and i

wherein the dotted line represents a single or double bond;
the rings P and Q are, independently, saturated or partially unsaturated;
R is hydrogen or a straight or branched chain glycosidic residue containing 1 - 20

glycosidic units per residue, or R is an ortheester glycoside moiety of the Formula (IV):

‘ XICTI_OR’ } av)
l. & - |

wherein the semi-dotted ring indicated at "C" is a glycofuranosyl or
glycopyranosyl ring;
Rg is hydrogen, Ci4 alkyl; Cy.i0 aralkyl; phenyl; phenyl substituted by chloro,
fluoro, bromo, iodo, Ci4 alkyl or Ci. alkoxy; or is naphthyl;
Ry is hydrogen or a straight or branched chain glycosidic residue containing 1 - 20
glycoside units;
R, is hydrogen, Ci4 alkyi, Cz.4 alkenyl, Cz.4 alkynyl, Ci.q alkanoyl or R; and R, together
with the atoms to which they are attached, form a carbony! group;

R; is hydrogen or C;4 alkyl;



the rings P and Q are, independently, saturated or partially unsaturated;

i s hydrogen or a straight or branched chain glycosidic resi due &k nN&Vraﬁﬂ@ 1
'- 20 glycosidic units per residue, or Ris an orthoester glycoside noiety
of the Formula (1V): wherein the sem -dotted ring indicated at "C' is a

gl ycof uranosyl or glycopyraraosyl ring; Rg is hydrogen; Cl.4 alkyl; C7.10
aral kyl ; phenyl; phenyl substituted by chloro, fluoro, brono, iodo, Cp
al‘kyl or CT.a al koxy; or is naphthyl; 2% is hydrogen or a straight or
branched chain glycosidic residue containing | - 20 glycoside units; Rl is
hydr ogen, Cl4 al kyl, C2-4 al kenyl, C2.4 alkynyl, d _a al kanoyl or Rl and R
t oget her R; W kyirddem aathedmoxyp which they are attached, forma carbonyl group;

Rz is hydrogen or Cl4 alkyl; 0 3 2003 25 R3 is hydrogen or hydroxy; RR
wher e pr&MW°P§SWdF§'@E¥P&9P°5ah§%/M°%om R5, where present, is

hydr ogen Enftsit! i degen By gL oggp:or C -4 alkyl; R14 is hydrogen or
Cl4 al kyF?’vj& ispgiygbﬁ,h%bﬁ?n>c-w or is the group >CHR13, wherein R13

i s hydr oBefs hydrege@.or Gl+afd group, or A and B together form an optionally

substi tuged._pys ro] azole ring; Bis a carbonyl group, _CH >CH2
>CHOR? oh“:lfﬁ@s%%&{/\gb‘réellﬁ ’RR i s hydrogen or a straight or branched chain

gl ycosi dads ergdetiyeCEonCaCHOI, dr is th2@rgipy/eCidR gewhereinR 3 @z hydtogen ona C,.
ort hoest er_ gl ycosi de npj et f the Fornul -.wherein the,sem - dotted
g na Bkdrods. orgy sk i o0 o SRbopaL gt porazole of soRaZol

ring;

B is a carbonyl group, =CH, >CH; >CHOR; or =C(OR7)-, wherein Ry is hydrogen or a

straight or branched chain glycosidic residue containing 1 - 20 glycoside units, or Ry is an

orthoester glycoside moiety of the Formula (V):

I ~

\ X D—{—0ORy,

I . D - ’ M

wherein the semi-dotted ring indicated at "D" represents a glycofuranosyl or
glycopyranosyl ring;
Rig is hydrogen; C|4 alkyl; C+.i0 aralkyl; phenyl; phenyl substituted by chloro,
fluoro, bromo, iodo, Ci4 alkyl or C 4 alkoxy; or is naphthyl; and
R,; is hydrogen or a straight or branched chain glycosidic residue containing
1 - 20 glycoside units;
and esters thereof}
provided that, when R is hydrogen, then B is >CHOR; or =C(OR7)-, and R;is a
glycosidic residue or orthoester glycoside moiety,
and provided that the compound is not:
testosterone glucoside,
17B-cestradiol-17-glucoside,
17B-(B-D-glucopyranosyloxy)-5a-androstan-3-one,
an unsubstituted glycoside of epiandrosterone,

a glucopyranoside of androstenediol or an ester thereof, or



gl ycopyranosyl ring; R o is hydrogen; Cl-4 alkyl; C740 aral kyl; phenyl;
phenyl substituted by chloro, fluoro, brono, iodo, G -4 al kyI ?qu;?lgung
al koxy; or is naphthyl; and Rl r is hydrogen or a straight or branc

chain glycosidic residue containing | - 20 glycoside units; and esters

t hereof; provided that, when R is hydrogen, then B is >CHCR7 or =C(ORY7) -
and R7 is a glycosidic residue or orthoester glycoside noiety, and

provi ded that the conpound is not: t#st ost er one gl ycoside, | 7 13-0e strad
iol-17-glucos ide, 1 7 0-(O D glucop yranosy |oxy)-5 a-andro scan- 3-one,

an unsubstituted gl ycosi de of epiandrosterone, a gl ucopyranosi de of
andr ost enedi ol or ah?-ghmepyramle*bmy derovatiQe 8f thO¥-2008-deshydro, 6-hydro

17- gl ucopyranosyl der| 31% ¥ af {e; 3-o0x0, 4-deshydro, 6-hydro anal ogue
of dehydr oepi andr 1858‘?1 M 'R%'SWBB 8" ccording to claim1, wherein A
and B together forma [2,3- d]isoxazole or a [3,2-c]pyrazole ring. 3. A
conpound according to claim1l or 2, wherein C and D represent

gl ycopyranosyA cempgund agcordingdamsisimd. HBETSMH@BGO%%‘W@P%%EQM claim
wher ei ”\,ﬁﬂsg dzﬁ]e”é}t J?#i‘lg]g%go]eﬁ A conpound according to any preceding

claim conpo an ortfoester glycoside. 6. A conpound according
to any preceding claim wherein at | east one glycosidic

3. A compound according to ¢claim 1 or 2, wherein C and D represent
glycopyranosy! rings.

4. A compound according to any preceding claim, wherein Rij is not hydrogen.

5. A compound according to any preceding claim, which compound is an orthoester
glycoside.

6. A compound according to any preceding claim, wherein at least one glycosidic

residue is acylated.

7. A compound according to claim 6, wherein the acyl substituent is a group R,;-

(C=0)-, wherein R is hydrogen, C, alkyl, Cs.10 substituted or unsubstituted aryl or is

C’].]s aralkyl
8. A compound according to claim 7, wherein Rz is methyl.
9. A compound according to any preceding claim, wherein Ry, Rj, Ri4, R4 and R are

hydrogen, R; and Rs are methyl, A is methinyl and B is a carbonyl.

10. A compound according to any of claims 1 to 8, wherein R,, Ry and Rs are methyl,

Rs, Ri4. Ry and R are hydrogen, A is methinyl and B is a carbonyl.

11. A compound according to any of claims 1 to 8, wherein R, is ethyl, R; is methyl,
A and B are methinyl and R;, R4, Ris, Rs and Rg are hydrogen.



residue is acylated. 7. A conpound according to claim§6, MhEFEIE &a aﬁy
substituent is a group R12- (C=O -, wherein R12 is hydrogen, al N 03

" C6_10 substituted or unsubstit uted’ aryl or is Cr7.16 aral kyl. 8. A conpound
.according to claim?7, wherein R12 is nethyl. 9. A compound according to any
preceding claim wherein Rl, R3, Rl14, R4 and R6 are hydrogen, R2 and Rs
are nethyl, A is nethinyl and Bis a rbonyl. 10. A conpound according to
any of clainms 1 to 8, wherein R, . nd R5 are nethyl, R3, Rl4, R4 and R6
are hydrogen, Ais nethinyl and B |s a carbonyl. 11. A conpound according
to any of claims 1 to 8 wherein RL is ethyl, R2 is nethyl, A and B are
met hinyl and R3, R4, R14, R5 and R6 are hydrogen. 0 3 Nov 2003 27 12. A

compoun cco, g! , are
met hyl , dlzgs Agérﬂﬂn%ﬁoa%gé’rgg aﬂ*?gp n%ﬁtfgrsf%are%ﬂaﬁaﬁﬁsgrggmﬁ?drogen, A
is met hlm,yils aandi-oBylgﬂ"@,Rﬁwrﬂxmnmb.&la’ﬁderhwdmgm,aﬁsomthinglandmma of clains
| to 8, erein R, RZ and Rs are nethyl, R3, R4, R4 and Rb are hydrogen
and A aff®®B™orm a pyrazole ring. 14. A conpound according to any of claims
1to 8 wherein Rl, R3, Ro, R14, R5 and R6 are hydrogen, RZ is nethyl, A
is nethinyl and B is a carbonyl. 15. corrpound according to an of cl ai s
1to 8, Rﬁheréﬁpma°““ﬂlac'a?fdmﬂs‘°aﬁ‘3é°%‘ﬁ*ill to 3pwherginRi, Ra %ﬁ Lhydrogen,
Ais netgyf (ke I gtoanyof claims | to
8, wher eﬂl&n and %hgrhe rref%l/@,Aan?QrmHHa ﬁ?&gﬁdrﬁi are hydrogen, R5 is
not hi ng, A |s methinyl, Bis a carbonyl group and there is a double bond
bet ween ;posi t i ou ording to
any of clg'al s J}?P&gﬁqg\%%?lg Eﬂe %ﬁﬁgdqﬁg ‘ng&‘ 'h%’fmm“’ ﬁsdanﬁ(iﬁ

are hydrogen, R; is methyl, A is methinyland B is a carbcmyl

15. A compound according to any of claims 1 to 8, wherein Ry, Rz and Rs are methyl,
R3, Ris, Ry and Rg are hydrogen, A is methiny] and B is CHOH.

16. A compound according to any of claims | to 8, wherein R; and R; are methyl, R,
R.4, Ry and R are hydrogen, Rs is nothing, A is methinyl, B is a carbonyl group and there

is a double bond between positions 9 and 10 of the steroid ring.

17. A compound according to any of claims 1 to 8, wherein R,, Rz and R are methyl,

R3, Ris, Rq and Rsare hydrogen, A is methinyl and B is a carbonyl group.

18. A compound according to any of claims | to 8, wherein R, is ethyl, R; is methyl,
Ra, R4, Ris, Rs and Rg are hydrogen, A is methinyl and B is a carbonyl group.

19. A compound according to any of claims 1 to 8, wherein R, is an ethyny! group,
R: and R; are methyl, Rj, R4, Rsand R are hydrogen and A and B form an isoxazole

group.

20. A compound according to any of claims 1 to 8, wherein R;, R; and Rs are methyl,

R3, Ria, Rq and R are hydrogen, A is oxygen and B is a carbonyl group.




R3i R14, R4 and R5 are hydrogen, Ais nmethinyl and Bis a car boruy:i NI?\P[ZPJ?
18. A corrpound according to any of clains | to 8 wherein RLis"e ,

is nmethyl, R3, R4, R14, its and R6 are hydrogen, Ais nethinyl and Bis a
carbonyl group. 19. A conpound according to any of clainms Ito 8, wherein R
is an ethynyl group, R2 and R5 are nethyl, R3i R14, R4 and R6 are hydrogen
and A and B form an isoxazole group. 20. A conpound according to any of
claims | to 8 wherein Rl, Rz and R5 a8e nethyl, R3, R4, R4 and R6 are
hydrogen, A is oxygen and B is a carbonyl group. 0 3 Nov 2003 28 21. A
conpound according to any of clains 1 to 8 wherein RL, R2 and R5 are

net hyl, 2R3 RleémpBandastoffingfocand iR 108, lvme&tmgmdrﬁawm&hgar bonyl
group. conpound accordln to any.of clains to 8, wherein

R4, R14, RRERlarﬂiaRd Hehydroges gd andB s & carbeOK} BrouR. | s et hi ny! and B
is a carbonyl group. 23, A corrpound according to any of clainms 1 to 8,
wherein R=, R3, Rl14, R4 and 1 are hydrogen, R2 and R5 are nethyl, Ais

nmet hi nyl 2zand Bcbmpﬁlﬂ(d—hccazdingﬁtommpﬁghﬂnﬁbm& awherpin Rl,dhyRa)meIMiand;Ra to 8,

wh Rt h R3, R14, R4 d R6
ar gr ﬁ;grﬁﬁgﬁ%"ﬂe"f ?@&g %yﬁ%ﬂi g@%e lrsr%tg 05"] &OYP- ¢ oy bony?ngr oup.

25. A conpound accor di ng to any of clal m; 1 to 8, wherein R1l, R3, R14, R4
and R6 are hlidrogen . and R5 are Ais CHRI3 wherein R13 is
met hy| sompeundasrgdingdp 3np of o elms/s! wrin B &or Bienky 309 Beiye of

claims |ﬂ)ﬁr@gen"ﬁze£rﬁ!1@5 dfe mi@iny(, 18 is féthinF] nfB% CROHAr € hydrogen, R2 and RS
are methyl, "A1s CHR13 wherein R13 is hydrogen and B is a carbonyl group.

27. A corrpound according to any of clainms Ito 8, wherein there is a

car bonyl,,group compound according to any of claims 1 to 8, wherein R is an acetyl group, R;

and Rs are methyl, R3, R4, R4 and R¢ are hydrogen, A is CHR;3 wherein R;; is methy!
and B is a carbony] group.

25, A compound according to any of claims 1 to 8, wherein R;, R, Ri4, Ry and Rg are

hydrogen, R; and Rs are methyl, A is CHR3 wherein R, is methyl and B is a carbonyl
group.

26. A compound according to any of claims 1 to 8, wherein R, Ry, R, Rq, Ris and Ry
are hydrogen, R; and R; are methyl, A is CHR; wherein Ry is hydrogen and B is a
carbonyl group.

27. A compound according to any of claims 1 to 8, wherein there is a carbony! group

at the 17-position of the steroid ring structure.

28. A compound according to any of claims 1 to 8, wherein Rj, Ry, Ri4 and Rg are
hydrogen, R; and Rs are methyl, there is a carbonyl at the 17-position of the steroid ring,
A is CHR |3 wherein R,; is hydrogen, B is CHOH and there is a double bond between

positions 5 and 6 of the steroid ring.

29. A compound according to any of claims 1 to 8, wherein the compound is 5a-

dihydrotestosterone-17B-glucoside, methyltestosterone-17B-glucoside, ethylestrenol-17p-



at the 17-position of the steroid ring structure. 28. A comoungﬁwgﬂ@
to any of clains 1 to 8, wherein R3, R4, R14 and R6 are hydrog

"RS are nethyl, there is a carbonyl at the 17 position of the steroid ring.
Ais CHR 3 wherein R13 is hydrogen, Bis CHOH and there is a double bond
between positions 5 and 6 of the steroid ring. 29. A conpound according to
any of clains 1 to 8, wherein the conpound is 5a d

i hydr ot est ost erone-1713- gl ucosi de, %yl t est ost er one- 173- gl ucosi de,

et hyl estrenol -17p 0 3 NOV 2003 29 gl ucosi de, fluoxymnesterone-170-gl ucosi de,
stanozol ol - 170- gl ucosi de, nandrol one-1713- gl ucosi de,

met handrglodositdé 3 g nyaestedsne- Ii- glybdsideenmioanb{-lm}t@bsidﬂSlhﬂm'plodé-rmﬁhyI -19-
nortest osterone-17 3-glucosi de,  norethandrol one-1 7p-gl ucoside,

danazol -glygosidgy taerbgil%ol UT8salnensisk onethyhriengionedd Brglucoside, dimethyl-19-

o er diseisiod b1 e MRLABN005E SAERARGIde) Bafen 8RB He o1 . 1710.
gl ucosi dﬁandfetdamobomco%m S yreIsi1 6k 1 7B QQ&@[B&- néthandibsteirotofte] 7p-

st anol one- 170- gl ucosi de, prasterone-313-gl ucoside, or orthoester thereof.
30. A cahproside. fatb@lﬁf@ﬁq‘l§7ﬁ-élué9%¢m’bpldm°n2*1 ﬁml@q@szids, 4-androstenedioi-17p-

ol ar m 1 Dol ST ey, MO T Ronld sl 0 717 one.

32. An andosige braseiensiaglwsidef drivetlodster @yedtr eceding claim for use in
t herapy.” 33. conpound according to any of clainms Ito 31, for use in

t herapy. 34. Testosterone-(3- Dgl ucoside for use in therapy. 35.

ohar ol | o2 CanpaRERedodind o SRR e 220nR B AT LR Arientodly,

pr ecedi Bganal'oatcmnet oget her wit h a pharmaceutically acceptable carrier
t herefor.

31. A compound according to claim 1 or 2, which is 5-androsten-3-B-O-

(1'-p'-glucopyranosyl)-17-one.

32.  Anandrogen glycoside as defined in any preceding claim, for use in therapy.
33. A compound according to any of claims I to 31, for use in therapy.

34,  Testosterone-B-D-glucoside for use in therapy.

35.  Se-Dihydrotestosterone-173-glucoside for use in therapy.

36. A pharmaceutical composition comprising a compound as defined in any

preceding claim, together with a pharmaceutically acceptable carrier therefor.

37. A pharmaceutical composition according to claim 36, further comprising a

progestational compound.

38.  Use ofa compound as defined in any of ¢cJaims 1 to 35 in the manufacture of a

medicament for increasing muscle mass in an animal.




37. A pharnmaceutical conposition according to claim 36, further l(ﬁgr’rﬁgvsw’ng
a progestational conpound. 38. Use of a conpound as defined in y

claims | to 35 in the manufacture of a nedicanment for increasing muscle
mass in an animal. 0 3 NOV 2003 30 39. Use of a conmpound as defined in any
of claims 1 to 35 in the manufacture of a nedicanment for the treatnent of
a hypogonadal disorder in an animal. 40. Use of a conpound as defined in
any of clainms 1 to 35 in the manuf act e of a nedicanent for the treatnent
of an androgen deficiency in an aninmal. 41. Use of a compound as defined in
any of clains 1 to 35 in the manufacture of a nedicanent for the treatnent
of sexual dysfunction in an animal. 42. Use of a conpound as defined in any
of clai 1 tg . 35.in the nyfacture of. a. i gament for _treat]ng

ost eopor t&i s P %A %’ﬁ?ﬂ?ﬁf‘%ﬁge.ﬁ%gé“ o1 %fcilﬂwgggﬁg?é%ﬂ’dé?wgﬁmrﬁ%hy of

cl ai s Imbdicahertfor the ceRichos dtiypofbnadal i ananhnikAl. the treatment of a
debilitating disease in an animal. 44. Use of a conpound as defined in any
of claims 1 to 35 in the manufacture of a nedicament for treatment of a

humen sufd, er i 0k dffaBindloliR 24 efinkls tn Sy ot cRAPP109s APpESldnEidoany of

claims 1 to 35 in the manufacture of “a nedicanent for the treatnent of a
human suhédiedmeyt fordhe edtmient dfegsndrpgen defisicnty in amanimahd as defined in any
of clainms i to 35 in the manufacture of a nedicanent for inhibiting
conception in a male animal. 47. Use according to claim45, wherein a
conpoundtlhavilig qifcgapbaid andefinad in anytof clafims Bks3S5 inshe madBfacticofaccording to

claim47, erein the conpound havin pr_ogestat i_oglal activity 1is
progesté? t'ei,rnent or the treatment of sexual dysfunctiof in an animal.

42,  Use of a compound as defined in any of claims 1 to 35 in the manufacture of a

medicament for treating osteoporosis in an animal.

43,  Use of a compound as defined in any of claims I to 35 in the manufacture of a

medicament for the treatment of a debilitating disease in an animal.

44.  Use of a compound as defined in any of claims 1 to 35 in the manufacture of a

medicament for treatment of a human suffering from AIDS.

45, Use of a compound as defined in any of claims 1 to 35 in the manufacture of a

medicament for the treatment of a human suffering from weight loss.

46.  Use of a compound as defined in any of claims 1 to 35 in the manufacture of a

medicament for inhibiting conception in a male animal.

47.  Use according to claim 45, wherein a compound having progestational activity is

also used.

48.  Use according to claim 47, wherein the compound having progestational activity

is progesterone,



0 3 Nov 2003 31 49. Use according to any one of clains 38 to 48,) ZdN@¥ €803 o
adm ni ster the conpound in an anount ranging from about 0.001 to about
100. 0 ng/ kg body wei ght per day. 50. Use according to any of clainms 38 to
49, wherein the medicanent is for oral admnistration. 51. Use according
to any one of clains 38 to 50, wherein the animal is a human. 52. Use
according to any one of clains 38 to 50, wherein the animal is an elderly

person. 31

49.  Use according to any one of claims 38 to 48, adapted to administer the compound
in an amount ranging from about 0.001 to about 100.0 mg/kg body weight per day.

50.  Use according to any of claims 38 to 49, wherein the medicament is for oral

administration.
51.  Use according to any one of claims 38 to 50, wherein the animal is & hurnan.

52. Use according to any one of claims 38 to 50, wherein the animal is an elderly

person.



