16 MAR 2007 1 *167167* ANDROGEN GLYCOSI DES AND ANDROGENI C ACTI VI TY THEREOF
+ The present invention relates to androgen derivatives and their use{gMAR 2007
t herapy. Testosterone, an anabolic androgenic Cl9 steroid-with a hydroxy

group in position 17, is the principal nmale sex hornmone. It is |

synt hesi sed from chol esterol and secreted by the Leydig cells ||”mmmmmwumn
or formed in the adrenal cortex [fGanong, Chapter 23 in Review of Mgigal
Physi ol ogy, (1979), pp. 336-339]. Testosterone is found in

andr ogen- dependent target tissues, such as the testes, kidneys, skin,
liver and prost at ANDRGGENGLICOSIDES AVRWNPREGENICACTRATHTHRREPHt est ost er one ( DHT)
by 5a-reductase. DHT is required for nmale sexual differentiation.
Testosterone is also found in the brain where it is converted to oestradi ol
by aromatase. This conversion permts (ediatjan of androgenic effects

whi ch i ncthedeesegtdneention wjsien oagiogsn dsAv ‘é"ﬁﬁ?“it‘}‘%‘,‘seé‘éﬁﬁ@f’y'f unction and
protein synthesis [Handel sman, "Testosterone and O her Androgens:

Physi ol ogy, Pharmacol ogy, and Therapeutic Use," in Endocrinology - Vol unme
3, Ed's DgQis@tore! anainabolit #Sjgenip 619 2eHId witlea hydrowygroppria pesien s al so f ound
i n skeletal nuscle. However,, testoster.o i stefd? o DHT in

skel d¢ the prinsipal @aleiss’smoemé“fs'%%wn §1F°§§[?gf%ﬂs?’e act %ﬁgﬁf(iﬁg%del snan;

SUPY Al 1 ey ERITh Bt s GRldnhih in@iRaliRnblzonaciGagens, Chater2damiBeviewnth as

t est "tleel"gl €, Increase the width and cross-secti,onal ,are pf muscl e fibres
by i ngEdas Phgioldge, A npaﬁén“’@hrmﬁwa?m*?imﬂa ipadrogep-denepdent, Anabol i ¢
Steroids,” in Endogli - prehtate, WRERk Qs convertdd.to (1995) , pp.
2362-%¢6P“°T'ﬁ“%gl§ol%§%§g&ﬁ§h¥%’gﬁ§rar%gsul t_ge in an increase in | ean body
mass andinjaestsosieing (DHTRbySaaredistsc BT isrepuigg faramals sxilel snan,

"Testosterone and O her. Apdrogens, Wel P YaRad Rgestdathy by and
Theraﬁﬁmﬂ@“%é”“%ﬁ?@??%gﬁbngyel—’g@é%%e@%?&%d&%& DeGr oot et al . (1995),

pp. 2%2@1&%,63[55%\}&5&:1 peiitsidiadorSbfandiogeni¢ effestsmridduinelnds ogy - Vol une 3,
Ed' s oot et al. (1995), o 2362- 2§76in %ﬁﬁ&s@? 0 @'nd rel ated
synt hmmmﬁ%mwu%ﬁﬁﬁ&mwm PAF8gEn repl acement

“Testosterone and Other Androgens: Physiology, Pharmacology, and Therapeutic Use," in
Endocrinology - Volume 3, Ed's DeGroot et al., (1995), pp- 2351-2361].

Testosterone is also found in skeletal muscle. However, testosterone is not converted
to DHT in skeletal muscle tissue, due to low 5a-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),
op. 2362:2376]. In hypogonadal men, this results in an increase i 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
DeGr60t 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, r&sulnng in
manif&étations of androgen deficiency, such as ambiguops genitalia, sexual dysfunction,
osteoporosis, flushing, delayed puberty, microphallus, ansemia, incidental biochemical
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t herapy to obtain pharmacol ogi cal androgenic effects to treat conditions

. such as hypogonadi sm Hypogonadi sm may be caused by a testosteronﬁ 2007
deficiency, resulting in manifestations of androgen deficiency, s &H'ARs
anbi guous genitalia, sexual dysfunction, osteoporosis, flushing, delayed
puberty, m crophallus, anaem a, incidental biochemcal ~Il~~~~ 1111 II11Il
Freer et ~~~~ ~l~ *@0001 * 16 MAR 2001 2 di agnosi s or excessive
fatigability (Handel sman, "Testostzrone and O her Androgens: Physi ol ogy,
Phar macol ogy, and Therapeutic Use,"” in Endocrinology - Volume 3, Ed's

DeG oot et al. (1995), pp. 2351-2361]. Androgen repl acenent therapy has

al so been, used : - SHIOtRér Andibigbnst I eat ment

gene 1pER3sIs 978 ‘%gégg%bﬁllf%ﬁgﬁdﬁg orgf@%rggt ive 17a-al kgl}t ed androgens

whi Clpy, ao@gpﬁ&ﬁh&nbiﬂ, [ulch‘ﬁﬁedpsm‘ﬁ:ﬂse;“ﬁe&@srtimlme Volvme i Bds  Andr ogensl:

Physi ol ogy, Pharmaco . rapeuti c - i - Vol une

3, Y m@%ecyloew P%&gg/'d@g)lmﬁﬁge%m&%m’{ ﬁ“%%{%‘na |t§g1yt r eat nent,

andrgl%ﬁgg‘;s?mm t}fokl%i}fi‘}%ﬁcmréa%ﬂ_ e,ﬁgam § snvBlives aletiihinterdigaurallyg t est ost erone
| ng

conp 0 an i vi dua to maintain testosterone |evels fg&r a prolonged
per i qghiveldatalistatedandragens whiclf ase hepatotoxig{Handsisman.y Testortenoneand QHer que to poor

I nt esti nal sorpti and.rapi epat |- H ' g t al.,
Hornnﬁ#m5$g¥sl‘il gylg ]@%‘ﬁ‘ﬁ@}’%‘;ﬂgpg? @F?e;'ldzé gig@ g?&%uég’t ost er one
nmust M&?Q_ @9951 bﬁ;rzggt.jzm]_rreans i ncluding adm nistering sublingual

met hyl” testosterone, injecting testosterone or testosterone esters,
I npl anting testosterone, adm nistering oral testosterone derivatives, e.g.,

fl \
[ Bal o pr ad BB B ey 11b: 713 (1988)]. The

I nol ogi ca
| at t erhmiiéteriveg testoméronsscommpounsis p@mhéiyiduaitmabaip wRostgronedleyelsfgra o
unconfortahbl e || . Miaded o heelipPp! i cation
can U§'°‘°P5fgd’ﬁ9g: ?Qﬁ%’e‘g&'ﬁo& £ |ijss! Lé(#ﬁtcg&é ?v ?’ Ee'g#\i? ead@k n d eidgipfaepggﬁs tructions are
f ol | oygshption and rapid hepatic metabolism {Daggett et al., Hormone Res. 9:121-129 (1978)].
Therefore, the effects of 1estosterone must be obtained by alternative means including

administering sublingual methy testosterone, injecting testosterone or testosteronc esters,

implanting testosterone, administering oral testosterone derivatives, e.g., fluoxymesterone, or
applying testosterone by transdermal means [Bals-Pratsch et al., Acta 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 17p-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 subsunned at the C1 position with methyl, e.g., methenolone and mesterolone.
However, thesé compounds have reduced oral potency. Compounds with substitutions in, and
additions to, the A ring, e.g., oxandrolone and stanozolol, are also known (Catlih_. 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)}.



Oral 'testosterone derivatives include 17p-esters, 7a-nethyl, 17a-al kyl or

. methyl, 19-nornmethyl and D honpandrogens [ Handel sman, "Testosteronﬁﬁzmﬁ 2007
Q her Androgens: Physi ol ogy, Pharnmacol ogy, and Therapeutic Use

Endocrinol ogy - Volume 3, Ed's DeG oot et al. (1995), pp. 2351-2361].

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

t hese conpounds have reduced oral pbtency. Conmpounds with substitutions in,
and additions to, the Aring, e.g., oxandrol one and stanozolol, are also
known (Catlin, supra). Testosterone has al so been used in conbination with
a progestOWAt%nmveiseloseemeﬁfoasM&amlaﬁdgﬁmnnag:@wop&esl&m et al., Journal
of Cinical Endocrinolo y and Metabolism 112-122 (Jan. 1999)]. 16
MAR 2Gdigviatingie symmptemeo mmomus@meﬁmns@agemgmrg&msndrgoranmpcrevent i ng

oSt eopQr 0Si S al of menopause by admi nistering an
oest r&é‘éﬂ*@ﬁ’#@ggﬁ’%‘e ﬁg%bﬁé‘i@gsg%a&g“’%ﬁmg@@er gl ycosi de. The conpounds have
the formula (1): OR2 (1) wherein RI and R2 are independently hydrogen or a
strai ght or branched chain egcosiQ&g resi due containing 1-20 glycosidic
units per residue, or R or R2 ig 2ort hoester glycoside noiety of the
Formula (Il): ~CA-;-oR4 R (I Jderein A represents a gl ycofuranosyl or

gl ycopyr anosyl ring R3 is ower Cl1.4 alkyl; C7-10 aral kyl;

phenyl or phenyl substltute- , fluoro, b«gnn, i odo. |ower C 1.4
al kyl or lower C .4 3 ) aphthyl; and R4 is hydrogen or a straight
or branched chain gl psi due containing 1-20 glycosidic

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

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

><:(A—‘:—on.
R . an

wherein A represents & glycofuranosyl or glycopyranosyl ring;
Rj is hydrogen; lower C\ alkyl; Cs.i0 aralkyl; phenyl or phenyl substituted by chicro, fluoro,

moiety of the Formula (II):

bromo, iodo, lower C4 alkyl or lower C;.4 alkoxy; or naphthyl; and

R4 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 giycosidic 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- 1 7-glucoside [Hirotani and Furuya, Phytochemistry 13: 2135-2142 (1974)).



‘units per residue; with the further proviso that at |east one of R and R2
- i5 either a glycosidic residue. or an orthoester glycoside noietyg MAR 2007
Hirotani and Furuya di sclose the biotransfornmation by cultured tobacco
cells of the C-19 steroid testosterone into a variety of steroid

gl ucosi des, one of which is testosterone- | 7-gl ucoside [H rotani and
Furuya, Phytochem stry 13: 2135-2142 (1974)]. 16 MAR 2007 4 Kocovsky-et
al . disclose the synthesis of a vatiety of steroid glucosides including
test osterone-1 7-gl ucosi de and testosterone- | 7-glucoside tetraacetate

[ Kocovskj et aL, Coll. Czech Chem Commun. 38:3273-3278 (1978)]. Becker
and Galili disclose the synthesis of testosterone- | 7-glucoside [Becker
and @Glili, Tetrahedron Let[ 33:4775-4778 (1992)]. Vojtiskova et al.

di scl ose aKewusky evel. diselossithy sypiiesisiof a ¥ariety ofistermid glucqsiiss ine | 7- gl ucoside

in mce [Vojtikova e | I ] X - 47 1982)]. This
gl ucoé‘?s@%‘?hfibéém\%%sﬂcgf aﬁitteﬂogt@ }58?'?7\7%' l“ égﬁﬂg?%@gﬁgé%vgﬁ%a% é/‘df'ess t han

t est O EdhO0Ren2 Doinusn t 38:3203-3R18 1pm8)}sane route. It has now, surprisingly,
been found that androgen gl ycosides taken orally are | ess susceptible to
hepati c degradation than the correspondi ng ungl ycosyl ated androgen and are
only subst | - f -1 rough the
liver, the?e %/raa%lg?&ﬁtﬁidﬁgmlgérzﬁyﬁlﬂgﬁ%rﬁct%ériézﬁ%gk?olrtél?ég\?eale?%g &tahg andr ogen.
These Gutilipfetrahisirad Bt 34779 (1982)hore  suscepti bl e to gastric uptake.
Thus, in a first aspect, the present invention provides an androgen

gl ycosi de, other -than testosterone-17-[i-I"'-(3"-Dglucopyranose. In an
al t er nat i VgoaSRs br altdi®ldq2e @ R0y on the/kiblopiodl apivityiofl estosteaep®und havi ng t he

Formula (LI1): .
g1uc<()side in mice [Vojti¥kova et al., Int. J. Immunopharmac. 4: 469-474 (1982)]. This

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

by the same route.

It 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
4han testosterone-17-f-1'-B’-D-glucopyranose.

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

Formula (IIT):

.nl““R1

(1)



O-R RZR3,.~-atR~- t14 RRg ,..,atR4 (111) QB R6 16 MAR 2007 5 wherein
. the dotted line represents a single or double bond; the rings P and Q are,

i ndependently, saturated or partially unsaturated; R is hydrogen df MAR 2007
straight or branched chain glycosidic residue containing | - 20 glycosidic
units per residue, or Ris an orthoester glycoside noiety of the Formula
(I'v): OR (1V) wherein the sem-dqtted ring indicated at "C' is a
gl ycof uranosyl or gl ycopyranosyl ing; R8 is hydrogen; Cl-4alkyl; C7-10
aral kyl ; phenyl; phenyl substituted by chloro, fluoro, brono, iodo, C
al kyl or Cl... alkoxy; or is naphthyl; RO is hydrogen or a straight or
branched chain glycosidic residue containing I - 20 glycoside units; R 1is

hydrogen, Cl-. alkyl, C2.4 alkenyl,6 C2-4 alkynyl, Cl-4 alkanoyl or Rl and
Rt ogeltehuin theidoted linegepressmis a siagloRr dowble s ar e at t ached, form a car bonyl

00U o A1 Ry g gl Eniicgen of hycroxy; Rt uhere
R is hydrogen or a straight or branched chain glycosidic residue containing 1 - 20 glycosidic

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

Xic’j'”’ v
R -

wherein the semi-dotted ring indicated at "C" is a glycofuranosyl or glycopyranosyi
ring;
Rj is hydrogen; Ci4 alkyl; Cr.0 aralkyl; phenyl; phenyl substituted by chioro, fluoro,
bromo, iodo, Ci4 alkyl or C,.4 alkoxy; or is naphthyl;
Ry is hydrogen or a straight or branched chain glycosidic residue containing 1 - 20
glycoside units;
R, is hydrogen, Ci4 alkyl, C24 alkenyl, C24 alkynyl, Ci4 alkanoyl or R and R, together with
the atoms to which they are attached, form a carbonyl group;
R; is hydrogen or Cy.4 alkyl;
R; is hydrogen or hydroxy;
R, where present, is hydrogen or a halogen atom;
'Rs, where present, is hydrogen or C.4 alkyl;
R, is hydrogen or C;4 alkyl;
Ry4 is hydrogen or C, 4 alkyl;
A is oxygen, =CH, >C=CHOH, or is the group >CHR13, wherein Ry3 is hydrogen or a Cia
alkyl group, or A and B together form an optionally substituted pyrazole or isoxazole ring;
B is a carbonyl group, =CH, >CHz >CHOR; or =C(OR5)-, 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):

KT
Rio - M



Ras where present, is hydrogen or Cl.4 alkyl; R6 is hydrogen or C 1.4
. alkyl; R14 is hydrogen or C,. alkyl; A is oxygen, =CH >C=CHOH, ofg H@l Ema -
group >CHR13, wherein R13 is hydrogen or a Cl.. alkyl group, or Aan
together forman optionally substituted pyrazole or isoxazole ring; Bis a
carbonyl group. H >CH2 >CHOR7 or C(OR7)-, wherein R7 is hydrogen or a _
straight or branched chain glycoskdic residue containing | - 20 gl ycoside
units, or R7 is an orthoester glycoside noiety of the Formula (V): OR ,
(V) R+o 16 MAR 2001 6 wherein the sem -dotted ring indicated at "D"

Ryt Gy YAt AR2 g il U P XRBAR: af iaob o 1V Uoro, b oo,

i odo, C, 4 glb'kqpymnosy[hng al koxy or is napht hyI and R/ 1 is hydrogen or a

i £ anaResdt BREEERG 0 a0 G st e el e By Fllom, ugrs, O 777! °°

unsubstitu g, jod6, | diydr m](& L 6F i9R&bh ﬁhﬁd\drostan- 30, 170-di ol or
epi androstgl‘r%or?g %34 Fky ,r 4 i's E@dﬁhggen then B is >CHOR7 or =C(ORr) -

and R7 is augs !mimeupca mhuw@mpheﬂmoebcosrd@eydmowum BeQ0 1t will be
appreci ate the rings P and Q are never fully unsaturated and it is
preferred ¢ ";‘&%f TCore tetracyclical structure corresponds to that of a
knommﬁt@g@&eoﬁ%ere substi tuents are speci f i ed herein, these will,

enerall referab W th r re to. s
g y p that the comptyung ?s not an unsu etutcrcl gﬁxcos?de o testosterone, Sa-androstan-

3B,l 7B-diol or epiandrosterone, and that, when R is hydrogen, then B is >CHOR or =C(OR3)-
,and Ry is a glycosidic 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 (IIT), 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 glycopyranosyl rings.

In a preferred embodiment Ry; is not hydrogen.

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
Ry2-(C=0)-, wherein R)3 is hydrogen, C; alkyl, Cs.10 substituted or unsubstituted ary! or is
Cs.16 aralkyl. Particularly preferred is where R); is methyl.

The present invention further provides an androgen glycoside for use in therapy, and
may be any compound as defined above, including testosterone giucoside. The therapy is
preferably any of those described herein.



consideration. I'n the conpounds of Forrmula (111), when A and B toget her

. formaring, thenit is preferred that the ring be a [2,3-d]isoxazdp MARr20HE
[ 3,2-c] pyrazole ring. Were present, it is preferred that C and D
represent glycopyranosyl rings. In a preferred enbodinment R 3. is not

hydr ogen. "Where the conpound is an ester, then it is preferred that it is
an orthoester glycoside, preferabdly where at |east one glycosidic residue
is acylated. Acylation is preferably by a group Rlr(C=C, wherein R12 is
hydrogen, C,.6 alkyl, C6.,0 substituted or unsubstituted aryl or is C7.,6
aral kyl . Faniculatly grefesre@ cothisididrd 15-BU0 op iEludopyraniy! 33 andréfieroné, e S ent

invention further provides an androgen glycoside for use in therapy, and
may b&audrgstenciBrébtl db'alucgpyranesyl)- hboneend rastostednerd 7-Beld-foPr-er one gl ucosi de. The
theragm I S C%ef erably any of those described herein. 16 MAR 2007 7

Parti 80l R Ty pr ef erred compounds are

17--0 (1" -0' - gl ucopyr anosyl ) - 3- andr ost er one,

5-androsten-3-0-0-(1'-R. -g] ucopyranosyl )-17-one and testosterone-i
7-R1'-f 3'“‘?5”@“5‘?3%&5%}?‘5%’3& °%P°W¢P?'§§"§’5$ﬂ°@@r%ﬂf@amﬁaﬁm thedreg onpounds of
t he im@gy,_on 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 sm and rel ated conditions

such as | _dysfunction. and wei ght ss in an animal in
need therg@‘??&g&ﬁr&%@gn?‘gﬁ Lé?mg?%gg%ﬁ%ga%sﬁgé@sﬁ#eﬁﬁwmw in need
t her eafimaldinfleed tepdoR @dnaliod frctreatingthypoydhadian pid eftediconditiodsactpgdi mal i n need

t hereof; conprisin dnm nistering to the aninal an effective anount of a
conpoBfiPPeRest 'ﬁg‘“ﬂﬁéﬁf“f‘{?ﬂ .a“%‘!@g}&gmf Heanagimal in nged therofi ampethodsfops i vi ng

t est OffcRAGHPIMBER Ima¥s ihSn khifhal ihhedd (RAST; dikd lnRMJAAF inducing contraception
in a male animal in need thereof; comprising administering to the animal an effective amount

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-17B-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 [UPAC rules. Moreover, the
valence of any given carbon in Formula III 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 to 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 exampie, male hypogonadal disorders
and other situations in which testosterone is otherwise indicated.



effect on the liver. The conpounds of the present invention reduce the

. potential for such effects. Testosterone-170-glycoside is absorbed tlrYARyHOT
the intestine and enters the portal circulation. Then, it is deposited
into the systemic circulation as unnetabolised testosterone glycosides.
The 0-gl ycosidases in the body renove the glycoside to rel ease free
testosterone resulting in a biological effect on the target tissues. The
steroid ring systemnunbering is in8accordance with | UPAC rul es. Moreover,
the valence of any given carbon in Fornula Il1l will always be 4. The

I nvention al so provi des pharmaceutical conpositions conprising a conpound
of the present invention and a pharmaceutically acceptable carrier
therefor. It will be appreciated that the term "androgen” is well known and
r ecogni sed piefertdd@ndrokens veich gy terghicbsylatedlinduds; tioldenone, dostgbolind havi ng an
effect simlar to testosterone in the mammal.ian, E‘E‘?(?Ci ally human, system
| n pardrdstanplene Cﬁ“l?&ﬁ%tfﬁﬂ"ﬂ’ﬁ{}“ﬁén?ﬁwmwm%“%@e OMdr ogen if it can be
used in I t | QestodRloRe, AMP GEPORME! TH sor ders

and off¥ glg{"ta’l%g |(l)nn§"f;}§£1€rhg?{eé ﬁ?%%%’s?ﬁﬁ)&r?% iSOB%t herw se indicated. 16 MAR
2007  pReskritdiventiemalsmaivisggas shenise of suslgonipoungls pedesgachietiidesitenplde; bol denone,

cl ostebol, drostanol one i1 ostanel, far Ol | tiostane,
nester@P@ﬂ%ﬁ“%Fh&W‘Hﬂe‘?ﬂﬁm?%rgﬁ Yltestos ag?egﬁée prdas léyfone, qui nbol one,

st anol gy 1{»1&%%&5&&%, siastolol. ETHRS! lawee comfandspireblerdlkylmednt i on al so
envi sages? e use of such conmpounds as danazol, ethyl Q&B%renol

f | uox ycompérdsyaed may occesionally beessosiated aith hepatoraxiciy, bt § il be anprreiated

nor et handr ol one, . oxandr ol XY, Em[p,L, . draventiese | atter
corrpodl‘ﬂflé“—va‘i"énpf’f’éqgﬁfgg%rtv%‘?fgg%orrpo%ﬁ S, @ﬁﬁsr@a ocggjstﬁgﬁpael 'y be associ at ed
Wit h hapstalaBsh iay Ye employédtin dielpresist imyppionci at ed that any conpound whi ch

serves as an androgen and which is approved for therapeutic admnistration
may be enployed in the present invention. dycosylation of the conpounds of

the presenigyB¥aatidn QN e mp6unds ofihy pfstnt mbéntiodMay be at any suitable point,
but is preferably at either the 3- or 17- position. The general structure of the core of

compounds of the present invention is as set out below:

[t will be appreciated that this structure js 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 disclosed in the
following U.S. patents: 3,862,193, 3,917,831; 3,944,576; 3,966,713; 3,983,144; 4,220,599;



but is preferably at either the 3- or 17- position. The general structure

. of the core of conpounds of the present invention is as set out t“¥§MﬁRﬂﬁ7
17 11 131 115 21088 g57 S It will be appreciated that this
structure is based on the chol esterol system and any reference to ring
nunbering -herein is wth reference to the above structure. in general, any
formof glycosylation may be enpl oy®ed, provided that it is substantially
non-toxic to the patient. Many suitable glycosidic noieties are known and
preferred glycosidic noieties include the glucosides and orthoesters

ther egfr;g%%ﬁraa 2981 5.486810015 3452632 SR DY, Bts3B.Cs GeRas by ggshe et hods

and c Unds "of "t he i nventi'on enconpass gl'ycosi'des and ‘orthoester

gl ycoandl8 872114t er oi ds havi ng androgenic activity such as those discl osed
inthe following U S. patents: 3,862,6193; 3,917,831; 3, 944,576; 3, 966, 713;
3,983, 144; 4,220,599; 16 MAR 2007 9 4,292, 251; 4, 329, 296;

5, 486, 511- The RBatfowds refatdiRfl pRdailario e disE3 @iy tha éRpcuas ST uRGhveARsE  and
5,872,114, The invention is related in particular to the discovery that
conpousaribe wsed thiseat AVRIAYMbHe varigys pendjlisagdeseribed befeinor  prevent the vari ous
conditions described herein. In preferred enbodi nents, Rl is hydrogen,
nmethyl, ethyl, ethynyl, or R and R together wth the atons to which they
ar e att achéatlprefeedembodimbms) R, ighydrogen, Methyk ethpl; éhynyl, B8R and Rytogethegren or

Y dr Ok B dhohod 1 YHIcR 25 iR arc bl s calSony oot R i e R, ROCN OF methyl ;RO
hydrogen or hydroxy; R is hydrogen or fluorine; Rs is nothing, hydrogen or methyl; R¢ is
- bydrogen or methyl; A is oxygen, =CH, C=CHOH or CHj; B is carbonyl, CH,, =CH, or
CHOH:; R, 4 is hvdrogen or methyl; or A and B together form an [2,3-d]isoxazole or a [3,2-
c]pyrazole; double bonds, whenever they are 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, Ry, R, R4 and Ry are hydrogen, R; and Rs are methyi,
A is methinyl and B is a carbonyl; R, R3, R4 and R, are hydrogen, R; and Rs are methyl, A is
methinyl and B is CHOH; Ry, R; and Rsare methyl, R3, Rq and R are hydrogen, A is
methinyl and B is a carbonyl; R, is ethyl, R; is methyl, R3, R, Rs and R are hydrogen and A
and B are methinyl; Ri, Rz and Rs are methyl, R; is a hydroxy group, R4 is fluorine, R is
hydrogen, A is methinyl and B is a carbonyl; R), R; and R are methyl, R3, Rs and R¢ are
hydrogen and A and B form a pyrazole ring; Ri, R, Re, Rsand R are hydrogen, R; is methyl,
‘A is methinyl and B is a carbonyl; R,, Ra and R are methyl, R;, R4 and R¢ are hydrogen, A is
methinyl and B is CHOH; R, and R; are methyl, R; and Re are hydrogen, Rs and Ry 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 Re are methyl, R3, R4 and Ry are hydrogen, A is methinyl
and B is a carbonyl group; R, is ethyl, R; is methyl, R3, R4, Rs and Rg are hydrogen, A is
methinyl and B is a carbony! group; R, is an ethynyl group, R; and Rs are methyl, R;, R4 and
Rg are hydrogen and A and B form an isoxazole group; Ry, R; and R; are methyl, R;, R4 and
R are hydrogen, A is oxygen and B is a carbonyl group; R; is an acetyl group, Rzand R are
methyl, R3, Rq and R¢ are hydrogen, A is CHR 3 wherein R,3 is methyl and B is a carbonyl
group; R, Rs, R4 and R are hydrogen, R; and Rs are methyl, A is CHR;3 wherein Ry3 is-
methyl and B is a carbonyl group; Rs, R, and Re are hydrogen, R; and R are methyl, there is



hydrogen or nethyl; Ais o.xygen, CH, C CHOH or CH2; B is carbonyl, CH2,

+=CH, or CHOH R4 is hydrogen or nethyl; or A and B together form an

[2,3-d]isoxazole or a [3,2- c]pyrazole; double bonds, whenever theylal&R 2007
present, nmay 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 enbodiments, R ;g R3, R4 and R6 are hydrogen, R2 and Rs
are methyl, A is nmethinyl and Bis a carbonyl; R, R3, Rl and R6 are
hydrogen R2 and RS are net hyl, A is met hi nyl and B is CHOH, R1, R2 and RS

are net 4 and are h and B is a carbonyl;
R, |saéﬁ’§9¥‘yl apge 1 -posily ?‘? the ﬁg‘m Sﬁﬁun@e'.mﬁ y(?@?#ﬁ“v HI A and B ar/e
met hi @rLoré Bhd there lsmsimas ba.rdeoe?wéembbsmdﬁs 5iafid @oméiﬁeasw :argom, 18455 s fluorine,

R6 is rogen, Ais methinyl and B is a carbonyl; R/, Rs are

met hy Re, dﬁﬂ ReRate WE%RM@ Rsnmnagﬂm aﬁrﬁl’m: whereis Kmrsrhwdroggtrm& isaring; R,

car bofporkEStp o Be AP T B G pieBe o cortin ol eadh Bt be o

et hi RidvedsiéterPed embotifdeits Rdividudiy2Tas ﬂsdﬁ?:breého arydis@iod glddpsingichedr ogen, RS

and R4 are nothing, Ais methinyl, Bis a carbonyl group and there is a
doubl @s bringiprstersa o fny manqer hggeing and 10 of the steroid ri ng; R, R2 and R6
are nmethyl, R3, R4 and R5 are hydrogen, Ais nethinyl and B is a carbonyl
group; R is ethyl, R2is nmethyl, R3, R4, RS and R6 are hydrogen, Ais

met hi nyl amfwsoramad&i@m d@bhhondqu@aml@ﬂmdﬁlorgomw Sradand Rs are

rret hyl_, & r .dr n and.A orm an i soxazol e group;
55‘% gpggmdﬁﬁxffe&%y ﬂﬁ%&ﬁr ““gg&h 3;ogen A is oxygen and B is

a car bonyI group; R is an acetyl group, R2 and Rs are nmethyl, R3, R4 and

R6 are hydr Ais erei n s met I S,.a carbonyl

group; R, mﬂe&%’ﬂi‘ﬂ%ﬁ?@% 51%0'%56’%7851%%1 &4n i s CHRL3

wher e'aﬂdr&:&edfol-lr&%mdsmarﬂ-&ydﬁo@&@r&mv ,magylwﬁ%stex%ﬂd-lﬂﬁ are
hydr ogen, and R there is 1 07 10 a carbonyl at the

17- poglucpside, Gﬂ’yl@ﬁ@n%'? éﬁﬂn‘g‘t’ﬁig% QWWMRILM?@F@? Ftarezoleld 7By dr ogen, B is
ﬂ*gg* Weﬁ@@ %dm%a 1FPLERICEsi RO R AOR PTB-ROSSHE, Mthytrihdloft-Pfp- t he steroid
glucosxde dunethyl 19-nonestosterone-l7ﬁ-glucosxde norethandrolone-17B-glucoside,
danazol-17p-glucoside, oxandrolone-”ﬁ-glucosade, oxymetholone-178-glucoside,
methandrostenolone-17p-glucoside, mibolerone-17B-glucoside, bbldenone-l?ﬂ'-glucosidc,
methenolone-17p-glucoside, tibolone-17B-glucoside, stanolone-178-glucoside, prasterone-33-
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.



Ra, and R6 are hydrogen, R2 and Rs are nmethyl, A is CHRL13 wherein R13 is
- hydrogen and B is a carbonyl group. It will be appreciated that thqﬁ MAR 2007
present invention contenplates 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 conpounds have a doubl e bond
bet ween positions 4 and 5 or positibns 5 and 6 of the steroid ring and
single bonds in all other steroid ring positions. Preferred conpounds
i nclude, but are not limted to, testosterone-I|7f~-glucoside, 4-
andr ost ened ' : o be i = -0l ucosi de,
nmet hyl t est ?g?g%ﬁwla%@ﬁg}%ﬁe&@%e, e?gﬁnggﬁtﬁol - 1;¥l§glgs;?su%osi de,
f | uoxysopseasptivee I & preferred erokodinsany thecompbundsmay beytambineiddwith and/or

dr ol one= 170-.gl ' handri ol - 17 ~- gl ' :
ot ny | CPRERBIGHIEHRE Wi gkeeRe bty ek Rl fof Zhenpaei,
7 ~- gl vepdi, Hers, Srerilt 698949501 9985 Mefiggiolil, M OSér G, Ferfl Snead ¥8:844.35@! ucosi de,

oxandr ol one- 17f ~- gl ucosi de, oxynet hol one-1 7ft-gl ucoside,

¢ et ha ¥ W0k Ere. V- e ahch Slinetndoarisobler 31412 A2 899 dorarlaed

bol de sl (=l gdgﬁ.‘g, ' - - ' . .

ti bol Qﬁgﬁ% E)‘?tglttécom g@%@&ﬁ%%ﬁ%ﬂ%-%ﬁil ., pr aosftﬁt'aer%‘r']egpgp( 3- gl ucosi de,

and esmay e admiypsteredhiosthey withalegiregestatianhlaompéund Aitheras separiteodosaget he pr esent

i nvention contenmnl gt ﬁ? each of the above listing individually. Any aninal
whi ch m%%%ﬂl{gp% e %ﬁ%‘%&gﬁmﬁsaﬂ?@bsi des, e.g., those which have
experienced or are susceptible to androgen deficiency and hypogonadi sm and
rel at ed c%g‘gLytio s such as osteoporosis, sexual dysfunction and wei ght

| oss, and EOSIHF USRI Reantlyropyrannse 9T glycofpranosyk B el £ thelf §ig0 decr ease i n
Muscl eqpRYenvalifes. The besiadsGrhyde horhsPolignetO H&nopﬂ?eg&%g,'o%ﬁ;@i' on. Preferred

ani mal s"are humans, in particular, €lderly men and worren and human
pat i encopolymers thereafy Theglycasidisunitsdavs freehydrexs groupsiwhich mayenptionally behe phr ase

| oss e tedonds BrARSen wi b RAIREICHO, MR RTe HASERTE AL o7 he " °
pr esenCe.ib substitated or, unsubstivted and p1flas aralkyle Pefaebly,the aoil/goums arcpatyberuences  of
| OW M5k Gy TG e EtEh 15 Bouf MK SHenft S phEnyh Hatdpiryl) w1 ' 07 3t on of
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
glyéosidic 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.



16 MAR 2007 11 The conpounds defined herein may al so be adm nistered to

. male aninmals as a contraceptive. In a preferred enbodi nent, the conpounds
may be conbined with and/or coadnm nistered together with a progesiftMi onal
compound such as progesterone [c.. Zhengwei, Y et al., Fert. Stert§ MARZ007
69:89-95 (1998); Meriggiola, M C. et al., Fert. Steril. 68:844-850

(1997); and Wi, F. C W et al., J, Ain Endocrin Met. 84:112-122 (1999)
for related nethods with testosterone and derivatives thereof]. Thus, the
conpounds of the invention my be adm nistered together with the
progestati onal conpound either as separate dosage fornms or as a unitary
phar maceudineeng theprefeaed passibleglycopyangsil shructuses are glusase, MARRSSEq| ycopyr anosyl or
gl ycof ur. ' ' rd | resi dues nmay
be hcﬁ%ﬁ%%;%lrh % ﬁ?ogn’ o&ngsg’ﬁd% ’fo!éﬁa rlf%tgql gfgé,fen%? gl o(%gl s'[ﬁc‘%%{g%/?%rrg?@gﬁher eof . The
gl yc Ordnsifractose drabihase er kylese. Aymbng psefegred diglycobidesarasugrosy celtobivisé,y be
esterified, such by acyl.ation with a group R12- < erein R12 is
Pyl dElse.dapge. AeRgpse, sERUigsex N Ha bl P ETR BTN I T or G 1 16
ar al kyfrno®r i gértahose. Theprfaykd Shinb RerivikifeseEydeePkD-gRlb@pdatie, - O her
preferred R12 groups are phenyl, nitrophenyl, halophenyl, |ower alkyl

s ubs tN-acety«D-ghicospmine; NrgeetyhPrognposaming: Nr-arebydneyraannit agdd-t he |i ke or benzyl,
| ower ,al kox |4 ut %%g | i ke. The conpounds useful in the
pr actql‘&‘:@s%?lx‘f‘ﬁyé'%ip’ﬁven?’l]%#a]g‘gnt alnrel’a%@t{'ée@(s?f one gl ycoside or orthoester

gl ycoside residue, preferably at position 3 or 17. Preferably, the

gl ycoside or orthoester, glycoside is |inked.through the, 1-carbon to the
37 bost t 1 Hbeaymert 85 ene afheldiiin Spraseat o toele BT Eth 16 A o ¢ he

3- pos@lgwapaéic RdsAiRb<S; EHRIAdIVideS glybRi e Hh@ nay e ®ofdedd9di1de-2¢ a3, Lopri se up to,
and inhcluding, 20 glycosidic units. Preferred, owever, are those having

h
| ess t-ﬁanl-écbpn%mpﬁpﬁﬂgﬁblpﬂéf bfapdi 1§ dhe Hakagenbaiverg indivifual oss gl ycosi dic
uni tsgyéga&iﬁgggmg%mgpﬁ_ are those containing I or 2 glycosidic units in
YyCOSI

t he resi due.

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-(a1-D-glucopyranosyl-1°,2"-orthoacetate) and testosterone-17-8-1-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 muscle mass, especially in elderly humans or patients suffering from
muscle debilitation, AIDS 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.



In general, the fully or partially esterified glycoside is useful as a

. defined internmediate in the synthesis of the deacylated material. fﬁ%ﬂ#ﬁh7
2007 12 Anmong the preferred possible glycopyranosyl structures are

gl ucose, mannose, gal actose, gulose, allose, altrose, idose, or talose.

Preferred furanosyl structures are derived fromfructose, arabinose or

xyl ose. Anong preferred diglycosi d¥s are sucrose, cellobiose, naltose.

| act ose, trehal ose, gentiobiose, and nelibiose. Preferred triglycosides

i nclude raffinose and gentianose. The preferred am no derivatives are

N-acetyl - D-gal act osam ne, N acetyl-D-glucosam ne, N acetyl-D nannosam ne,

N-acetyl neuram nic acid, D- _glucosani ne, |yxosylam ne, D- galactosam ne, and

the |ike. Wheslasagspdminisigredsyill dgpepd 9aithe age.health and wejgbtefithe r6¢ipiantsi ngl e hydr oxy
o " A . SO a0

71 ookinlofFroncitican Gtambl i ! Rt S heqhEM Ry uf Mk}t cftlg | O Y 0! Al ©

pr ef edated; An &emplaty systmie duily dbsnge isnbaug 60D et abowtrl 00.0 dhghigdfdbdy gl ycosi di ¢

i 0. Th t le gl i di.c_deri vat | f th

L oF owiak Sioenal fgimabae 41BS it 10 mandiot BB TR bt EF R EBher al et hods

di scl &%ﬁgst&é’glﬁ%ih& lin bt drSofe dobaghd Periby, i Rrivenbbanite ebirdfteglisare ful ly

i ncorporated by reference herein. The 'i?n%cosyl orthoester conpounds nay be
obt ai Pecofasdinarskil] in the @s-cap detgmineshooptinabdesages apf epnesmirgginng pf other f ul | y

I ncor para , ' f .ql ycosyl

ort ho chtv %egl g&én{ gi%??%&&ggﬁﬁdf%t %ig‘ﬁ”ﬁﬁ?‘g’%&é*g%’ty‘@\@ﬁs’%ﬁ‘fﬂ 2' -orthoacet at e)
and t expemsatmatiomne- 17- -1 - gl ucopyranosyl -1', 2' - orthoacetate. The conpounds of
the invention may be administered in any appropriate pharmaceutically
acceptable carrier for oral adm nistration since the testosterone

g:jycosi deSTheaBmpoiaids F}iﬁ?ibvexﬁplbmrifﬁ%sa@% forhé alchas tﬁﬁbtls,)éam[ek ugpdua?n gr al
adm ni stratign,, i¢ch is the preferre rout e.. The conpounds,_of the
i nvenpq*ﬁswayq'aﬁ\évé\ub@smwg&sar stixirsforgrg! aﬁwﬁm?wsewel?as sterile

liquid for formulations such as solutions or suspensions for parenteral use. A lipid vehicle can

be used in parenteral administration. The compounds could also be administered via topical
patches, ointments, gels or other transdermal applications. In such compositions, the active
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 pharmaceutically
acceptable carrier is preferable such as 95% ethanol, vegetable oils, propylene glycols, saline
buffers, sesame oil, etc. Reference is made to Remingron’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 Ithe compounds in the natural state, as evidenced by thin layer
chromatography (TLC) or high performance liquid chromatography (HPLC) (see Example 3).



pharmaceutical carrier for parenteral, intranuscular or topical

. adm nistration. They can be admni ni stered by any neans that treat %“M 981
defi ci ency and hypogonadi sm and related conditions such as ost eopor05| s

sexual dysfunction and weight |oss, treat or prevent decreased nmnuscle nass

or increase nuscle nass, especially in elderly humans or patients suffering

from mnuscle debilitation, AIDS ong4any debilitating disease. In addition,

t he conpounds of the present invention can be adm nistered by any neans

wher eby the conmpounds function as nal e contraceptives 16 MAR 2001 13 The

dosage admi ni stered depend o a heal.t h ght of the

reci pi ent I ‘ShR\‘HS"B‘P W@ﬂ’f’”‘?‘gﬁ?ﬂ@ﬁr&eﬁmgﬂwn gaﬁ%\tﬁ%y of treatnent

and tl&?o/é}%i Hoa eﬁfMaRsve?fsBﬂsbfmée&hﬁdaddsmeﬁpsmtem)somtmmgﬂal |y dosage

i s about 1 to about 100. of body weight. Normally. from about

0. 01 dptical jsmersl (The inugnticn l@ﬂ’“@f&&?%ﬁ"mﬂb@dpﬁ@ ‘Bq ?E"G‘%‘F mixyres ofr ¢ hoest er

gl ycoside. in one_or I ain the

desi rygh peEppEers 8"‘(?1'%1iﬂr}(%‘fﬂ('?eol?l I@@g@?@@ﬁpﬁﬁmﬁe ar can (fb ter %ﬁne t he

opt i NRétheMTR afe vweicknoon aethbsealf bmirmryodkilbinfderart. act i ve t est ost erone conpounds
and orthoester glycoside conpounds with only routine experinentation. The
conpounds nmay be enployed in dosage fornms such as tablets, capsules or
powder aifilé‘g}e%m%ehﬁda%ﬂ n§Q|bH‘fdr91'8§1llu§ﬁ&BS ﬁx'e%lﬁwﬁﬁ% Bhamplésswilie or al

adm nistra as well as sterile liquid tor for ations such as

sol utaroftspumowsﬁéhmwoﬂbﬂn%meﬂtm'&“@s@1’")&“’!&‘15!‘?5-"9@%?% can be used
I n paren ni stered via
t opi c¥FY i'ﬁét%lrl.gﬂent &%&l%h#l&gnmlggd t gérjétte{rfg%ﬂg? rrlg‘lsb applleélig}at ions. In
such Gfmgee idthéinentirdthe active ingr edl ent will ordinarily be present in an
anount of at least 0.1 % by weight based on the total weight of the
conposition, and not nore than 90% by weight. An inert pharnmaceutically
acceptable carrier is preferable such as 95% et hanol, vegetable oils,
propyl ene glycols, saline buffmsama oil, etc. Reference is nade to
Rem ngton' s Pharnmaceutical Scie 8th

Organic Synthesis of Testosterone-glucoside

The synthetic sequence starts from testosterone which is commercially available from
Sigma Chemical Co., St. Louis, MO (T-1500). 4-Androsten-17-B-ol-3-one is the JUPAC
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-1 750). 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, WI, 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.



Edition, Gennaro et al. (eds.), 1990, for nethods of preparing

. pharmaceutical conpositions. The invention also relates to pharnaceuti cal
conbi nati ons conprising a conpound of the invention together w thMAR 2007
progestati onal conpound such as progesterone, wherein each conpound is
present in an anount effective to induce contraception in a male animal.
Such pharnmaceutical conpositions ¥ay al so conprise a pharnmaceutically
acceptabl e carrier as described herein. The conpounds adm nistered are
preferably substantially pure, by which is nmeant the conpounds are created
by chem cay SyiBeSkueARAARIIved t6njidalit Bsstefdre Withab&olomekeDl cal s whi ch  may
acconpany e conpounds in the natural state, as evidenced by thin layer
chr ongluagseanihysalfsTHKE radsmiumicgtbopase ereadraing acqtate i iperisolsatalikg beggage. (HPLO)  (see

Example 3). 16 MAR 200 14 1t shqul ounds of the
pr eserelusng 96 ?“Sﬁﬁ*ﬁw &ng‘a‘%ﬂ%#@%ﬁdﬁ%é’gﬁé@@a%@g@%?msorre of the
CONMPOYBAR,RRY sifvét salts Were performed AenFiom temperarate ipchlovinbied atganicsolverss The

i nvention includes all stereqisonmers and both the racem c mi xtures of such

st er edike dichlorpmethang pther-0f agetenitridfyi vi dual enanti oners that may be separat ed

according to nethods that are well known to those of ordinary skill in the
art. The present invention will now be further illustrated by the follow ng
Exanpl es which are for purposes of illustration only and are not intended

to be imting unless otherw sewﬁ%fied. Al'l patents, patent
applications and publications c rein are incorporated by reference
in their entirety. LB 1 Oganic Synthesis of Testosterone-glucoside The

synt heti ¢ sequgagdtersnest7sp-{2" 36 edrac0-acetyig-Rgluchpyranasgmer ci al | y avail abl e
from Sigma Chemcal Co,, St. L%ai s, ..M &_‘I; 15‘00) . 4- Andr ost en- 17- $- of - 3-one
is the NPAC name for tdeveeranesplucopidalerrn-asdaie))” oy  pcet obr onp- a- D- gl ucose:

the brono sugar used in

Testosterone (2.3 g; 8 mmol) and acetobromo-a-D-glucose (3.94 g; 9.6 mmol) were

added 1o 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 resulting 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
mmol) was added to freshly prepared dry cadmium acetate (from 5.4 g of dihydrate; 20 mmol)
suspended in dry benzene (85 mi). The mixture was refluxed for 3 hours during which time it
was found that the reaction was essentially complete. There was 2 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.



the conjugation is comrercially available through Sigma Chenical Co. (A
. 750). The |I1JPAC nane for acetobronp-a.-Dglucose is L

2,3,4.6-tetra-0-acetyl -a-D gl ucopuranosyl brom de (CAS # 572-09- 835 MAR 2007
Cadmium salts were obtained fromAl drich Chemical Co. Inc., MIlwaukee, W,
and used without further purification. Silver fluoride and silver nitrate
were purchased fromAldrich Chemcal Co., Inc., and used w thout further

purification. Hydrated sodium netagslicate, valerol actone and naleic
anhydri de were al so purchased from Al drich and used wi thout further

- purification for the synthesis of silver silicate and silver salts of
carboxylic acids. Silver silicate for the conjugation of

acet obrono- a- D-gl ucose was prepared fromsilver fluoride and sodi um
netasilicate. Sjlves. it WA Se- bs&fdide vzt Bigsovediagaiml ofmabanokarddder

car boxyl at e]sbgﬂ“rk\%rarcﬁlektorrflgégigﬁgenge of sodi um ani on of, t hﬁ%g{(:?r boxyl ate or

the | aptiantdssGvalQis quinebes adkd TheaniredLspenBoR PRaPEEdof ¥ér ani on. The

silver salts were prepared freshl n [ f by HheMR2001 15
The syutsehirtpeswyGR HEE ‘?Wﬁ"\?’é%’%ﬁ?ﬁ?p cé%t‘ ﬁg’éggggtg‘o%g?oﬁg b\7vijﬁ§;lh

acet obr ono- a- QFELWAdI eniaht srvhiblksing 8d rhudmgoarfironabe acnaieadmi um
acet at eFﬁ’q’ﬁ%%ogislgI&vent é\klt]i l?e benzene, toluene or xylene wherein the
startiggn 0o mpd Swhirdcrpdduct s were sol ubl e while hot. The reactions -of
silver salts were perfornmed near roomtenperature in chlorinated organic
solvents |ike dichloronethane, ether or acetonitrile. EXAMPLE 2
Testosterone-17-p-(2',.1',4",6 '-tetra-O acetyl /1-D glucopyranose)
(Test ost erone-gl ucosi de tetra-acetate) Testosterone (2.3 g; 8 nmol) and
acet obrono-a-D-glucose (3.94 g; 9.6 nmol) we yOH added to a suspensi on of
cadm um carbonate (2.06 g) in xylene Te-guspensi on was heat ed

to reflux and stirred under an inertS ahout 5 hours during
. The progress of the
(V3)

- r— O

Teswosterone-} 7-p-1'-p'-B-glucopyranose

Spectral Daia

NMR spectrum of lelra-acelate of testosterone-p-glucoside:
& 0.9 (singlet, 3B, 18 angulas methyl);

5 1.1 (singley, 38, angular methyl);

four overlepping singlels cenwed 2t & 2.0 (acetzie methyl groups);
multplet § 2.5-0.9 (20 H; CH, and CH protons);

§ 5.7 (singlet; 1B, enone);

§ 5.5 10 4.5 (three overlapping Tiplets 3H; coupling constant 10 herz);

' I} ] 2. signifyd a glucosidic Jinkage);
§ 4.5 (1H; doublet, couphng consiant 10.2 henz; signifying 2 bela glucosic ge)



phase TLC plates. The reaction gave a blue tinge to the cadm um surface.

- The reaction mxture was evaporated to renove xylenes under redugegig 2007
pressure and chromat ographed on silica gel and eluted with ethyl acetate

and hexane resulting in the titled tetra-acetate as a crystalline solid

(1.1 g, fromdiethylether). Testosterone (1 g) was reclainmed and used in

subsequent reactions wthout any purification. EXAMPLE 3

Test osterone-17-P-1 '-P -D- gl ucopyranose: Testosterone glucoside A m xture

of testosterone (5.76 g; 20 mmol) and acetobrono-a-D gl ucose (9.86 g; 24

ol 3\£€2§gg€mogg§alﬂeQgﬁp&;&gﬂ&ﬁﬁqwmim; ate (fromb5.4 g of

di hydr suspend In dry nzene (85 m). The m xture was
refluxed for 3 hours during which tinme it was found that the reaction was

essentially co ete. The s a. distinct purplish tinge to the cadm um
surfmﬁd "F'l'é“?’h@“ﬁﬂ%’é’f’ei?'ﬂ ofideiction. Testosterone (3.2 g) and

t est gj.PEipRy, 3HECIPmadghat e (2.6 g) were obtained as white solids after
chromat ogr a héH 16 MAR 2007 16 1 g of tetra-acetate of

t est dsk (singlet, gHuangulapmetiyl: di ssol ved in 80 m of methanol and 4 g of Dowex
550A- r£s] i nsion was heated to reflux for 4
%&6 -f?g:galﬁlﬁg ﬁmﬁtﬂﬁ&gf%-ﬁbﬁ,éﬁ dnd ¥ S3RR8!

hours6 rim tiI'ne the reaction s conpl eted. The product was
i sol &t58\singlef,lHi@one)y of f the resin, evaporating off the solvents and

1]J.sing the.crud f hyl . .vi.ng 800 f whi
cr yotA seeie, coligecbbsipt g e e B bR 0, (00 Bnose

Specty 3.3 Pahdltiplets, 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-B-O-[1'-p'-glucopyranosyl}-3-androsterone: Stanolone glucoside

A mixture of cadmium carbonate (6 g), szinolone (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 2 Dean-Stark apparatus. The mixture was
refluxed for 5 hours more. TLC examination showed the reaction was complete (2 % copper
sulphate solution in 10 % sulphuric acid was used to stain). The reaction mixture was cooled
and subjected to silica gel column chromatography. Stanolone glucoside tetraacetate
(17-6-0-[1-§*-2,3',4',6'-tetra-O-acetyl glucopyranosyl]-3-androstanone) was obtained as a
gummy solid. Dry diethyl ether was added and the product crystallised out as a white solid
(2459



NVR spectrum of tetra-acetate of testosterone-p-glucoside: 5 0.9 (singlet,
. 3H, 18 angular nethyl); 0 1.1 (singlet, 3H angular nethyl); four

overl apping singlets centred at b 2.0 (acetate methyl groups); nollfh MRcHlb
2.5-0.9 (20 H, CH2 and CH protons); 0 5.7 (singlet; 14, enone); b 525 to
4.9 (three overlapping triples 3H coupling constant 10 hertz); S 4.5 (]H,
doubl e, coupling constant 10.2 her§ signifying a beta glucosidic |inkage);
16 MAR 2007 17 6 3.2-4.25 (4H, 3 protons fromthe sugar residue and | H

from17 position). NWR spectrum of testosterone 17- |-glucosi de 8 0.9
(singlet, 3 H C 18 nethyl) 61.1 (singlet, 3H, angul ar nethyl)
91-2.5 §mn§9neglvm4=|temé%=§tq6r8 2@pd Dowex- HYPHmsin g(g)]gx)meth@og 8 (SI ngl et

0.

8 i t anoneric sugar
hydrgggﬁ’f))mé Wg%@%%ﬁ{l foﬁlggly '?s prg%oﬁr%t%ﬁgﬂ? %i?’&pagé:dﬁ on of the
ster%ﬂeﬁnﬁsreeﬁ;iodud)rﬂhtpgﬂnétcrysﬁdﬂsedspdmdmlﬁ Iswehmdcndabdmbardrrent gave a

450, osheshdns B i lerplich bR, Th e veplegrry Sres Tre b Lnose HpLC
usi ng, 4 §ﬁ%sm1m[ﬂwsd@m%@h-3 -iRaFRRAdne)) weightd $5004g i g vater

met hanol m Xture
17,8 \ﬁsffbundﬁbbghomwpmbtﬁnm@mwﬁerone St anol one gl ucosi de

Spectral Data

NMR spectrum of stanolone glucoside tetraacetate : (CDCly)
8 5.3 10 3.5 (8H, sugar-H and C17-H),

5 1.9 to 2.1 (overlapping singiets, 12H, acetates),

§ 2.4 to 0.8 ( multiplets, aliphatic H, 22H),

§ 1.0 (singlet, 3H, methyl) and

§ 0.7 (singlet, 3H, C18-CH,)

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 (singtet, 3H, CH3),

8 0.9 (singlet, 3H, CH3),

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

5 0.75 to 2.5 (multiplets, aliphatic H, 22H),

§ 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



A m xture of cadm um carbonate (6 g), stanolone (2 g) and

. acet obrono-a-D-glucose (6.8 g), as a slurry in dry toluene (80 m), was
heated to reflux under argon. The mpisture in the starting materjpMsR 185
azeotroped off using a Dean-Stark apparatus. The m xture was refluxed for
5 hours nore. TLC exam nation showed the reaction was conplete (2 % copper
sul phate solution in 10 % sul phurkg acid was used to stain). The reaction
m xture was cooled and subjected to silica gel columm chronat ography.

St anol one gl ucoside tetraacetate (17-0-0-[1'-%'-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 g).
16 MAR 2001 18 Stanol one gI ucosi de tetraacetate (1.8 g) and Dowex-1 10 OH

resin (5-8653%%;3?,9?92@05} %Qpco?r)mwl)‘d?ﬁfnk%ﬂeféﬂéiﬂucﬁwon for 6 hours.

The m xtur ot and the solvent was evaporated. The
product crystallised as a hard solid. It was powdered and washed with 50%

et hyl acetate-eth m xt [\d C ried. The

pr oduct , %P‘Bﬁ'&mﬁ%ﬂ‘é {]’%@% %&Mﬁéﬁ%@g}%@

gl uc%&ﬁ%ﬁﬁ)& b-ﬁu@sdmstgamaekne (208i rall) o 1258d worefhnclrider argans Theund to be
honogeneous by spectroscopic ans | Data t4MR.spectrum of
stanmmmwlf@é@@t%m y%@‘fﬁ@%@’% x‘?‘?ﬁ-\"“sugar-H and C
17-H) anm&&m%&aﬂeﬁﬁb&l d13tihe eaclict wilessenfially. 4 t0 0.8
(rmul tm%‘gl g”&‘&‘agf’%‘é?‘?g“% 22H) S1.0 (S|en Iete 3H, net rfisl'e)n agr{d 8 0.7

( si nodogiplet I ThePrBIuCKRY a sl wasisperated by sthmel@elumn cheamaigeraphxa et 643. 3 amu
COr T CSBRRE phihethe §fulostae ihmceldf (5! dABRIIER -5 BRI 1VB121S 416 tetra-O-aceryl)-

gluco-pyranosyl-”-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'-p*- glucopyranosyl)-17-one).

Spectral Data

NMR spectrum of prasterone glucoside tetraacetate:

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

5 5.4-3.4 (multiplets, sugar-H, and C3-H, and C6-vinylic-H, 9H), and
- 0.8 and 1.0 (two singlets, CH,, 6H),

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

8 1.0 to 2.5 (multiplets, 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-DMSQ)
§ 0.8 and 0.95 (two singlets, CHs, 6H),



expected is 620.3 amu. N MR spectrum of stanol one glucoside : In deuterated
di met hyl sul phoxide. 6 0.7 (singlet, 3H CH3), S 0.9 (singlet, 3Hg@Ba076
4.1 (doubl et, anoneric coupling 8 Hz, IH, f-linkage), 8 0.75to0 2.5
(multiplets, aliphatic H 22H), S 2.8 to 4.7 (multiplets, sugar-H and C
17-H, 7H). WMass Spectrum nolecular ion wth Na' at 475.4 anu which
corresponds to 452.4 amu was obtaiyped. The theoretical value expected is
475.4 amu 16 MAR 2001 19 EXAMPLE 5 S Androsten-3 /J-O-{I" -

gl ucopyranosyl)-17- one: Prasterone glucoside A mxture of

dehyd |so cadm um car bonate (13.8 g) and
aceto ?g?ﬁ%‘?}?@%b@@hé@(}% in toluene (200 M) was heated to refl ux
under aérmfm (thilipleRP8IS sug8-H 4rANC3LH cantl QAGTHEHRLES isWPdoubRIBVEL at654. 7

Dean- St ark apparatus. The m xture was refluxed for an addltlonal 5 hour s.

TLC enad Hinttrend singleb virglicHaAH)-t he reaction was essentially conplete. The
product, as a slurry, was separated by silica gel colum chronmatography.
The product, prasterone glucoside tetraacetate

[ 5- antMsesSpetrdmp- O (1'-R -2, 3", 4',6' -tetra-O acetyl)-

gl uco-p ranasyl one ai ned. as cryst al I | ne id (5.9 9). A

m xtuF@‘é‘F‘a’ﬂ? @a WQP&%&‘@&Q"?%?‘P“&%@&&%‘X ?d?mQ'lFPét hanol (60 i)
and J@Qﬁpmlig“(ﬁqmmwas refl uxed under argon for 8 hours. The
mxture was filtered while hot and evaporated to dryness. Triturating the

solid with 50 %ethyl acetate-ether mxture left a white solid. The solid
was filtered and washed with ether to afford 670 ng of pure prasterone
gl ucosi de (5-androsten-3-0-0{1' -W gl ucopyranosyl}17-one).

EXAMPIE 8
Testosterone-17-8-1'-B’-D-glucopyranose: Testosterone giucoside

Testosterone (1.15g; 4 mmol) and acctobromo-a-D-glucose (1.97g; 4.8 mmol) were
added to a suspension of silver silicate (4g; excess) in dichloromethane (50mL). The reaction
mixture was stirred for a period of S hours at room temperature and during this period all the
testosterone was consumed. Afier 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
deacctylation 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

5-Androsten-3-8-0-(1'-§'- glucopyranosyi)-17- one: Prasterone glucoside

A mixmre 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



Spectral Data NVMR spectrum of prasterone glucoside tetraacetate: %‘MA%;‘_?‘UU?

- (doublet, 7.5 Hz, anoneric-H, f-linkage), 6 5.4-3.4 (nultiplets, sugar

and C3-H, and C6-vinylic-H 9H), and 6 0.8 and 1.0 (two singlets, CHS3,

611), 8 2.0 to 2.1 (four overlapping singlets, acetates, 12H and 8 1.0 to

2.5 (multiplets, aliphatic-H 19H). Mass Spectrum nolecular ion with Na+

at 641.4 which corresponds to 61824 anmu was obtained. The theoretical

val ue expected is 618.5 anmu. NWVR spectrum of prasterone gl ucoside:

(d6-DVMSO) 8 0.8 and 0.95 (two singlets, CH3, 6H), 16 MAR 2007 20 S 1.0 to

2- 4 ( :;%o'lﬁéc%lﬁost% i yidd, 1 T speciraPaata dr@idéniRalBWtické B8 S, 8H, sugar - H
anoneric-His a doublet, 8 Hz, at 8 4.2) and 8 5.3 (broad

SI ngldbmpomd@ebmeﬂmEWPlelﬂass Spectrum nmol ecular ion with Na"' at 473.2

whi ch corresponds to 450.2 arns was obtained. The theoretical val ue

expected is 450.4 anmu. EXAMPLE O Testosterone-17-P-J'-/1" D gl ucopyranose:

Test osterone gl ucosi de Testosterone (1 15g; 4 mmol) and

acet obrono- a-D-gl ucose (1.97g;._4.8 ) were added to a suspension of

silver silicate (4g; excess) M&%omﬁ hane (501L). The reaction

m xture was stirred for a period of 5 hours at roomtenperature and during

(NS QGh) ADArmitd e AbRR] A TSR ndlReoSRE R EAbuse Nebbh ThstsrérbREMfal Of the

evaporat1 on of SO ven
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 10 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)m = intramuscularly injected testosterone
To = orally administered testosterone
G = intramuscularly injected testosterone-glucoside
Go = orally administered testosterone-glucoside

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.



t he product was used as such in the deacetylation as in Exanple 3. Tgﬁ 7007
product fromthe deacetylation was recrystallised fromethyl acet %
afford 900 ng of the desired beta-glucosylated testosterone. The spectral
characteristics of the conpounds isolated in these experinents were

i dentical to the conpounds described in Exanples 2 and 3. EXAMPLE 7

5- Androsten-3-fl-0-{1"4'-glucopyramosyl)-17- one: Prasterone glucoside A
m xture of dehydroi soandrosterone (1g) and silver silicate (2.5g) in

di chl or onet hanc (50nL) was stirred at 00 C Acet obr onp- a- D- gl ucose (2g) was

addeq and, fhe 0l %g'egpmgsfo q\,,ghq,{, ,5 Elﬁr ¢ 3 hours the

proddtt was |soI ate Vi ng t e SI ver ts and evaporation of

t he gnbomp)of t&meghmogﬂuudﬂ)qhkof 04 Etmﬂmwlmcmydvbﬁr nGamuscilir was

I sol at.ed, al nost uantitative yield. The spectral data are identical to
thosé“JEﬁmPHém]d’G‘HWH %Bescribed in Exanple 5. EXAMPLE 8 Study to Deternine
the Ability of Testosterone gl ucoside to Increase Serum Testosterone in
Orchi ectom sed Rats eri nmental Procedure 1. Flfteen 200 Spr ague- Dawl ey
rraleﬁratsFMrheuré#Gﬂl% M%dhamwmeeﬂhw withhaaming gpd Fmhebk at Charl es

?Cxte{?} Lgtw%P %%BO on%ﬁ:nl ver SI yﬁd%?ﬁ&wy?%%g ra(%(rjgmAgegal ngleg?ce

wei ghgdheration. housed individually in cages for 24 hours with food and wat er
ad libitum Animal Test Goups: C = control TIM= intranuscularly injected
t est ost erone

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

frozen at ~70°C.
Analytical Procedure

1. Serum samples were thawed in an ice bath and 50 ul aliquots were transferred 10 12 x
75 mm borosilicate test tubes in triplicate.

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

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

3. Average serum teswosterone values for each animal were determined and statstcal
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
testasterone (Test) or 8 moler equivalent (1.56 mg) of testosterone-glucoside (TG) in 100 i of
25% EtOH/propylene 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 cach 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.



To = orally adm nistered testosterone GSM = intranuscularly injected

. testosterone-glucoside Go = orally adm nistered, testosterone-gl ugo4iRdz80B _
Rats were anaesthetised with ketamine and 1.5 m of blood was renoved from
each animal by tail snip and the wounds were cauterised with silver
nitrate. 4. Blood sanples were spun to separate serum whi ch was pipetted
into new tubes and frozen at -708. 16 MAR 2007 22 5. Animals were dosed
daily for 6 days with I ng testosterone or a nolar equivalent (1.56 ng) of
t estost erone-glucoside in 100 | of 25% Et O+ propyl ene gl ycol by
intramuscular injection or oral adm nistration. 6. Four hours after the

final dose. the rats were anaesthetised with k%{% Fe and 5 of bl ood

was r enovE apeals thatdpcevied qal teptgsteranehad R Plopd Of FHECRHPRE s sent for
i nci ner.at | §a.g§ {n%ram aAl ETheestiRsWhi ch was

pi pet cé |a§1)s{}8m%ee°\$vﬁtk€%glg an éﬁﬁcro‘gfzaé'ﬁor%?%%oc. gﬁglry?i cal Procedure |I. Serum
sanpldegonserate thahtastesterpre givcosideisibigatailahld vhen given omglibes welbpe transferred to 12
X 75 mm borosili,cate.test .t ub intriplicate. 2. Aiquoted sanples were
appl iW“&fﬂFe@f‘bss%q‘%ﬁ%%bggfegi? kﬂ'ﬂﬂ%’%‘&ay (Di agnostic Systens
Laboratories; Wbster, Texas) to determ ne serumtestosterone
concentrations. 3. Average serumtestosterone val ues for each animal were
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 showing the effects of injected and
orally adm ni stered



test osterone and testosterone-glucoside on serumtestosterone Ievelﬁ i@
orchiectom sed nmale rats. As described above, orchiectom sed mal e it R(ng
animal s per group) were given | ng of testosterone (Test) or a nolar

equi valent (1.56 ng) of testosterone-glucoside (TO in 100 pl of 25%

Et OH pr opyl ene gl ycol by intramuscular injection (IM or oral

admnistration daily for 6 days. Blood sanples were taken 4 hours after
the final dose. Sernon testosterone |levels were deternm ned for each group
by testosterone radio-inmunoassay. Th&bars represent the mean scrum
testosterone |l evels standard deviation for each group. + Denotes p ¢ 0.001
versus control animal 16 MAR 2001 13 The aninmals that received oral '
t est ost e@aigshad | ower bl ood | evel s of testosterone than the aninmals that
recei ved testosterone glucoside, orally and intranuscularly. The results
denonstrate that testosterone glucoside is bioavail able when given orally,
as well gs i & donmpisd laving theedRvemila (HBadi |y et abol i sed to testosterone. 16
MAR 2007 24 Clainms: 1. A conpound having the Formula (Il1]: Ft R 2 R3
.,,~~~-~R1l Rl4 Rb "11M~4 tlll) E S3

.n||l“R1

)

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 orthoester glycoside moiety of the Formula (IV):

| XI‘:""L'"‘! av
- 8

wherein the semi-dotted ring indicated at "C" is a glycofuranosyl or
glycopyranosyl ring;
R; is hydrogen; Ci4 alkyl; Cs.10 aralkyl; phenyl; phenyl substituted by chloro,
fluore, bromo, iodo, Ci4 alkyl or Ci.a elkoxy; or is naphthyl;
Ry is hydrogen or a straight or branched chain glycosidic residue containing 1 - 20
glycoside units;
R, is hydrogen, Ci4 alkyl, Cy4 alkenyl, C;4 alkynyl, C,.4 alkanoyl or R; and R, wgether
with the atoms to which they are attached, form a carbony! group;
Ry is hydrogen or Cy4 alkyl;



Rs wherein the dotted line represents a single or double bond; the rings P
and Q are, independently, saturated or partially unsaturated; R is Sg%rﬁgﬁﬁ
or a straight or branched chain glycosidic residue containing 1 - 2 A
glycosidic units per residue, or Ris an orthoester glycoside noiety of the
Formula (IV): P. CC wherein the sem -dotted ring indicated at "C' is a

gl ycof uranosyl or glycopyranosyl ring; Rg is hydrogen; Cl4 alkyl; C, .1lo
aral kyl ; phenyl; phenyl substituted by _chioro, fluoro, brono, iodo, Cl-4
al kyl or Cl1.4 al koxy; or is naphthyl; RO is hydrogen or a straight or
branched chain glycosidic residue containing | - 20 glycoside units; RL is
hydr ogen, Cl-4 al kyl, C24 al kenyl, Cl-4 al kynyl, Cl4 al kanoyl or Rl and R

t oget her Ryusthiydriopen ertlodsoxyd whi ch they are attached, form a carbonyl group;

R2 is hydgogen or : 7., 25 R3 is hydrogen or hydroxy; R4,
where pr %,‘mi%eﬁ%ﬁﬁo@g@l@oéaﬁé%eé%go%tom Rs, where present, is
hydr ogen Ry, whéredirdsght, isteydrogehpeiCogakylpr Cl. 4 al kyl; R14 is hydrogen or Cl4

al kyl; A jis. oxygen, ; CH "'CHOH, or is the group >CHR13, wherein R13 is
hydr ogen 'S§Y@§"%%“§oup, or A and B together forman optionally

substi t uted ifhydedgehor Cis alkglazol e  ring;
A is oxygen, =CH, >C=CHOH, or is the group >CHR3, wherein R;3 is hydrogen ora C,.
« alkyl group, or A and B together form an optionally substituted pyrazole or isoxazole
ring; '
B is a carbonyl group, =CH, >CH; >CHOR7 or =C(OR7)-, wherein R; is hydrogen ora
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—:‘—OR“
1 . R’lll - e (V)

wherein the semi-dotted ring indicated at "D" represents a glycofuranosyl or
glycopyranosyl ring;
Rio is hydrogen; C,4 alkyl; C+.10 aralkyl; phenyl; phenyl substituted by chloro,
fluoro, bromo, iodo, Ci4 alkyl or Ci4 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 >CHOR7 or =C(OR7)-, and Ry is a
glycosidic residue or orthoester glycoside moiety,
and provided that the compound is not:
testosterone glucoside,
17p-oestradiol-17-glucoside,
17B-(B=D=glucopyranosyloxy)-Sa-androstan-3-one,
an unsubstituted glycoside of epiandrosterone,

a glucopyranoside of androstenediol or an ester thereof, or



B is a carbonyl group, _CH >CH2 >CHOR-i or aC(OR7)-, wherein R7 is
hydrogen or a straight or branched chain glycosidic residue contﬁgﬂiggﬂﬁ -
20 glycoside units, or R7 is an orthoester glycoside noiety of t ﬁ | a
(V): DIJ-ORE, M wherein the sem -dotted ring indicated at "D' represents a
gl ycof uranosyl or glycopyranosyl ring; R o is hydrogen; Cl. alkyl; C7-10
aral kyl ; phenyl; phenyl substituted by chloro, fluoro, brono, iodo, Cl. 4
al kyl or Cl14 al koxy; or is naphthyl; gnd R 1 is hydrogen or a straight or
branched chain glycosidic residue containing 1 - 20 glycoside units; and
esters thereof; provided that, when Ris hydrogen, then B is >CHOR,

or'-C(OR7)-, and R{ qis ng : | gt {EQ e cosi de

noi ety, and provi dedl 'f%!l‘g“:t()p?‘]ﬁée{&sg%k gﬁrﬁ%ﬁ?és%? :-{m?’es ogyt%é‘r?’gn@dé ucoside, | 7
P-oestradiol - | 7- ghakegueiofidehydroepiandrosterone.

170- ( P- D- gl ucopyr anosyl oxy) - 5ac- andr ost an- 3-onc, an unsubstituted

gl ycosi de of epi androsterone, a glucopyranosi de of androstenedi ol or an
ester thareof A empbtnd/Bdcortlitl/to cBfimd, Wiergin AcamlyB tgethyd foryw adZB4 vati ve of the

3-oxo0, 4-deshydro, 6- [ o nal ogue of dehydroepi androsterone. 2. A
conpound dﬁﬁ?ﬁ#&?ﬁbaf%g'\éfpﬂﬁ??@,mﬁher ein A and B together forma [2, 3-
d] i soxazole or a [3,2-c]pyrazole ring.

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

4, A compound according to any preceding claim, wherein R,; 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 Ryz-
(C=0)-, wherein R,z is hydrogen, Ci. alkyl, Cg1¢ substituted or unsubstituted ary! or is

C1.|5 ara.llcyl.
8. A compound according to claim 7, wherein R is methyl.
9. A compound according to any preceding ¢laim, wherein Ry, Ra, R4, Rs and Rg are

hydrogen, Rz and Rs are methyl, A is methiny! and B is a carbonyl.

10. A compound according to any of claims 1 to 8, wherein Ry, R, and R; are methyl,
Ry, R4, Ry and Ry 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 arc methiny! and Rj, Ry, Ry, Rs and Rg are hydrogen.



3. A conmpound according to claim1l or 2, wherein C and D represent

gl ycopyranosyl rings. 4. A conpound according to any precedi ng cl difntAR 007
wherein R13 is not hydrogen. 5. A conpound according to any preceding
claim which conpound is an orthoester glycoside. 6. A conpound according
to any preceding claim wherein at |east one glycosidic residue is
acylated. 7. A conpound according to claim®6, wherein the acyl substituent
is a group R12- (C=O) -, wherein R12 is hydrogen, Cl-6 al kyl, C6-10
substituted or unsubstituted aryl or Z’s C7.16 aral kyl. 8. A conpound
according to claim7, wherein R12 is nmethyl. 9. A conpound according to any
preceding claim wherein Rl, R3, Rl4, R4 and R6 are hydrogen, R, arid its
are methyl, Ais nmethinyl and Bis a carbonyl. 10. A compound according to

any of cl,gins,1l to rein Rl .an re.net hyl, , R K14, Br and R4
are hydrc}g'en, Aﬁof“:?o?rne‘! %@ﬁﬁng&ﬁ&" %ofém@siéﬁb‘%ﬁ?‘@’%@g&%ﬁﬁﬂf Yhecor di ng
to any ofR,¢d shyeoxdy group R\ fuceing, iRlant R, Liré Hydroded, ASs methingl and BNsand B are
met hinyl and R3, R4, Rl4, R5 and R6 are hydrogen. ~ 6 M AR 1001 27 12. A
conpound *#8fdi ng to any of claims 1 to 8, wherein RL, R2 and Rs are
methyl, R3 is a hydroxy group, R4 is fluorine, R6 and R14 are hydrogen, A
A_conpound according to ang of cl ains

is nmethinyl and B is 1(::I%[bonyl.fr%:‘ie.[i

1 to 8, Wher efifoRpouRdacsardinglo anyol faimy | to 8,pucherein R, Rapnd Ry ategnethyy hydr ogen
and A ang; R f qEnad R ¥FetdQkdteh bibA add'B férnt@pRariénascor ding to any of clains
1to 8, V\A%erlei n Rl, R3i Rrhf% R14, Rs and R6 arc h%rogen, R2 is methyl, A

is methinyl and B is a carbonyl.
14. A compound according to any of claims 1 to 8, wherein R;, Rj3, Rq, R4, Rsand Rg

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

1S. A compound according to any of claims 1 to 8, wherein Ry, Ry and Rs are methyl,
R3, R4, 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;,
Ris, R4 and Rg ars 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, R; and Rg are methyl,
R3, Ris, Re and R are hydrogen, A is methinyl and B is a carbonyl group.

18. A compound according to any of claims 1 to 8, wherein R; is ethyl, Rj is methyl,
Ra, Ry, Ris, Rs5 and Rg are hydrogen, A is methinyl and B is a carbony!l group.

19. A compound according to any of claims 1 to 8, wherein R, is an ethynyl group,
Rz and R are methyl, Rj, R4, Ryand R are hydrogen and A and B form an isoxazole

group.

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

Rs, Ri4, Ra and R are hydrogen, A is oxygen and B is a carbonyl group.



15. A compound according to any of clains 1 to 8 wherein RlL, R2 and Rs are
nmethyl, R3, Rl4, R4 and Rs are hydrogen, A is nethinyl and B i s GHOhR 1087
A conpound according to any of claims | to 8 wherein RlL and R& are nethyl,
R3r Rl14, R4 and R6 are hydrogen, Rs is nothing, Ais nethinyl, Bis a
carbonyl group and there is a double bond between positions 9 and 10 of
the steroid ring. 17. A conpound according to any of clains 1 to 8, wherein
Rlr R2 and R6 are nethyl, R3i Rl4, R4 and Rs are hydrogen, A is nethinyl
and B is a carbonyl group. 18. A conpdlind according to any of clainms | to
8, wherein RL is ethyl, R2 is nethyl, R3, R4, R14, Rs and R6 are hydrogen,
Ais nethinyl and B Is a carbonyl group. 19. A conpound according to any of

clains 1 210 8,A vénapeind aRibrdlﬂg mmmths 10to@, whereil®R ¢ npmﬁfx,ahran&ﬁ;rhyl R3,
R14, R4 Rb are@; n ang e B forman i soxazol e group. 20. A
conpound B&rg‘l‘mf g 8§ A5 o {HecspdionylmIoupR2 and Rs are
nethyl, R3, Rl4: R4 and R6 are hydrogen A is oxygen and B is a carbonyl
group. 16 I\/AR 2007 2? /A conpound according to any of clainms | to 8,
wherein RE; RA GHRPORE &‘F‘@%W}mfﬂ;@mﬁlﬁas wherein® i R, Re,RigRinoRn, A is

C=CHOH ange l%dr@geﬁ E?&E%Ya}e ﬁg@yp ar@, %ﬂ@ggg&hﬂg to any of clains

| to 8, wherein RI, R4, R14| R2 and Rl are
met hyl, A is nethi nyI and Bis a car bonyl group 23. A conpound accordi ng

to any ofhscl aiggmbolifd & [ 3, dr ogen,

and RS are net anDA?scr?et ﬁaﬁy&cm@él@ 15 "dpﬂRgUﬁ%bﬂ‘rqB&ﬁ’cor di ng to
any of clhsfigegem andRs e snettiyi, R;smshranl aadalyICl-g)Eaup R2 and R5 are nethyl,
R3, R14, R4 and R6 are hydrogen, A ls CHRI S wherein R13 is nethyl and B is

a carbonyl group. 25. A conpound according to any of clains | to 8, wherein
R1, R3, R44, RLompdumibacgomding to any of claims I to 8, wherein R, is an acctyl group, Rz

and Rs ere methyl, Ry, Rus, Rs and Re are hydrogen, A is CHR,; wherein R;3 is methyl
and B is a carbony! group.

25. A compound according to any of claims 1 to 8, wherein Ry, Rj, Ri4, R¢ and R; are -
hydrogen, Rz and Rs are methyl, A is CHR:3 wherein Ry is methyl and B is a carbonyl
group.

26. A compound according to any of claims 1 to 8, wherein R, Ry, Ry, Re, Rg and Rg
are hydrogen, Rzand Rs are methyl, A is CHR 3 wherein R3 is hydrogenand B is a
carbonyl group.

27. A compound according to any of claims 1 to 8, wherein there is a carbonyl group
at the 17-position of the steroid ring structure.

28. A compound according to any of claims 1 to 8, wherein R, Rs, Riq and Rg are
hydrogen, Rz and Rs are methyl, there is a carbonyl at the 17-position of the steroid ring,
A is CHRy wherein R,y is hydrogen, B is CHOH and there is & 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 Sa-

dihydrotestosterone-17B-glucoside, methyltestosterone-17B-glucoside, ethylestrenol-1 7B-



hydrogen, R2 and Rs are nmethyl, Ais CHRt3 wherein R13 is nethyl and-Bis a
. carbonyl group. 26. A conpound according to any of clains Ito 8§, Rann k
R, R3, R4, Rl4 and R4 are hydrogen, R2 and R5 are nmethyl, Ais R13
wherein R13 is hydrogen and B is a carbonyl group. 27. A conpound
according to any of clains | to 8 wherein there is a carbonyl group at
the 17-position of the steroid ring structure. 28. A conpound according to
any of clainms | to 8, wherein R3, R4f R14 and R6 are hydrogen, R2 and R5
are nethyl, there is a carbonyl at th® 17-position of the steroid ring, A
is CHR' wherein R' 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 clghicosidd, flnoBymesteroms- I7{-glecds e stintLblols] 73giucoside, nandrolone-178-
di hydr ot est ost er one- 170- g] ucosi de, net hyl t est ost er one- 170- gl ucosi de,
et hyl est BBIBYide, mythendrpl teoside, methyiBisnelene-17B-glucoside, dimethyl-19-

- fluoxyne - ' | Gla- - gl ' nandr ol one- 17f 3-
gl ucosi dg?ﬁ%@%ﬁ%ﬁ%ﬁé@%g{egﬁ&%ﬁs@%é%@ fﬁ}‘(ct%rgifigﬁfgﬁ %ﬁ%%‘lg‘fﬁl'{ﬁtosi de,

gi net h?/l lokﬂrdroilonet-Em-%iattsidwex}??eﬂ?ilmqsbigmcrﬂdd‘,ﬁdgﬁﬂ%&bﬂ&]&rhelllﬁa:g| ucosi de,
- danazol -1_ 70- gl ugosi de, xandr.ol one- 170- gl ucosi de, oxynet hol one-17
- 3-gl ucos E@E?S‘?%embafﬁﬁf%%'ﬁEﬁ’gwﬂwdﬂ@}"ﬁég%g’@@,s'qﬁ frendrpsienedinid 7B-gl ucosi de,

. bol denon j L1498 i Oh+al 402 u i de, t henol one-
175" gl UBAEFH R R 1 0 REARE, EROGAGLTE coniiel BERIGBTRE] Coct do.

pr ast er oplac@idegprasteming3B-ghucosidt,yoghestet thereedDf . 30. A conpound according to

claim1l or2, which is 17-0-O(1'-P -glucopyranosyl)- 3-androsterone. 31. A
conmpound according to claiml or 2, which is 5-androgen-3-P-0-

(1' - p* - ghoicOpAcampourld acddrdiz@o claim 1 or 2, which is 17-B-0-(1'-B'-glucopyranosyl)-
. 3.androsterone.

N
\ -

3l. A compound according to claim 1 or 2, which is S-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 1 to 31, for use in therapy.

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

35.  Sa-Dihydrotestosterone-178-glucoside for use in therapy.

36. A pharmaceutical compositioh 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 of a compound as defined in any of claims 1 to 35 in the manufacture of a

medicament for increasing muscle mass in an animal.



32. An'androgen gl ycoside as defined in any preceding claim for use in
therapy. 33. A conpound according to any of clains 1 to 3I, for usg; Hﬂ?ﬂm7
t herapy. 34. Testosterone-(3-D-glucoside for use in therapy. 35.

5a- Di hydr ot est ost erone-|1 7p-glucoside for use in therapy. 36. A
pharmaceutical conposition conprising a conpound as defined in any
preceding claim together with a pharnmaceutically acceptable carrier
therefor. 37. A pharmaceutical conposition according to claim 36, further
conprising a progestational conpound3°38. Use of a conpound as defined In
any of clains | to 35 in the manufacture of a nmedicanent for increasing
nmuscle mass in an aninmal. 16 MAR 2007 30 39. Use of a conpound as defi ned
inany of clains | to 35 in the manufacture of a nedicanent for the

t r eat ment 4@f i - nimal .. 40, Use of a conpound as
def i ned i%\yan?}?f/a%%aaﬁﬁga}d %c')ﬁg .‘%’%‘Z‘%@WBE‘&%MW&&“QMP &nent for
t he treatmedicarnént for thoraeatrgent ofie fiypoigewsyl diso-20 iro4 anhal. 41. Use of a conpound
as defined in any of clains 1 to 35 in the manufacture of a nedicanent for
the treatnment of sexual dysfunction in an animal. 42. Use of a compound as

defi ned i49.anyUssfofalcampeurtl 2 defitediimanyef chansi{ &cisihehdhamufadiRebeament for
treating Q api mal,. 43, a conpound as defined in any

st.eopol PSi,S i Nn.an 3., Use of
of claims" 1?55r9cgg?qrrq1ettﬁem8 s androgen deficiencyimanapimal. for the treat nent of
a debilitating disease in an animal, 44. Use of a conpound as defined in

any of cl imslil, tg 35 in thed%régtacture' of a rI_edi cament for treatnment of
a human <Uf f erSE§T F FOMPRINEEs defined ipany of claimshioisria hemanwfachuseiof . any of

clai ms 1 rhedickentifok tfe tRRMEnEGH sk al @Fsfishetiobl shalRiH, for the treatment of a
human suffering from wei ght | oss.

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 2 compound as defined in any of claims 1 to 35 in the manufacture of a
medicament for the treatment of a debilltating 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,



46.> Use of a conpound as defined in any of clains 1 to 35 in the

manuf acture of a nedicament for inhibiting conception in a nale arfi AR 2007
47. Use according to claim45, wherein a conpound havi ng progestational
activity is also used. 48. Use according to claim47, wherein the conpound
havi ng progestational activity 1is progesterone, ,16 MAR 2007 3] 49. Use
according to any one of clains 38 to 48, adapted to adm nister the conpound
in an anount ranging fromabout 0.001 to about 100.0 ngy/ kg body wei ght per
day. 50. Use according to any of claidds 3 8 to 49, wherein the nedi canent
is for oral admnistration. $1. Use according to any one of claims 38 to
50, wherein the aninmal is a human. 52. Use according to any one of clains
38 to 50%49.wheVed arcordingde anyone of claimse3 $iter48y adapted s@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 a human.

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



