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potential interesting s:teroi d w th. a methylgroup at the 7-position is 3-
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Rec e pRIENTVE wha gy r&lﬁER%ters at the 17-position (W099/67271), which are synthetic .
20 androgens being developed for hormm:xe replacement therapy and male fertility control. Studies
have sbown MENT™ to be more potent than the male hormone testosterone in maintaining
muscle mass, potencj, aﬁd libido and in its ability to suppress sperm production. Also, MENT™
does not ehlafge the prostate as much as test;)stem_ne does, which may result in safer medical
_ use. (£} Ogawa, S., et al. 1996; 30:74-84. Hormones and Behavior, 2) Iiobbms,‘ A, et al."
25 . Society for Neuroscience. Abstracts 1994;20 (part 1):376, 3) Sundaram, K., ef al. Annals of
Medicine 1993;25:199-205, 4} Morali, G. ef al. Biology of Reproduction 1993;49:577-581).
A third example of ‘a potential interesting steroid with a methylgroup at the 7-position is 3~

hydroxy-7u-methyl*21-[2’-methoxy-4°’-(diethylaminomethyl)-phenoxy]-19-norpregna-
1,3,5(10)triene citrate (SR 16234), which is a Selective Estrogen Receptor Modulator (SERM)
30 ~ which has been found fo have potent antitumor activity with tissue selective properties, and

complete antagonist—anﬁestrogenic activity in human breast tumor cells. (1) WO 01/58919 A2,
| 2) WO 99/33859 A2, 3)US 6,281,205 BI, 4) US 20020032180 Al).




30 which has been found to have potent antitunor activity with tissue

sel ective properties, and conplete antagonist-antiestrogemdguBcliogity in
human breast tunor cells. (1) WO 01/58919 A2, 2) WD 99/33859. A2,3) US
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I ntroduction of the substituents at CG7 constitutes the key transformation
in the assenbly of representatives fromthis inportant class of steroids.
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" have B¥ |15pt§@|,prm§pcea|o§ Ffbium bromide. In this case it is reported that the
stereoselectivity of this 7-alkylation increases after protecting the extant hydroxylgroup with a
THP-ether, allegedly by complex formation with the lithium in favor of attack from the u~fisce of
20 - the steroid. Despite the increase in -selectivity, unfortunately in this Iast method the high
‘ reactivity of the acetate protecting group with the methyllithium is reflected in only a moderate
"1 yield of67% of the To-methylsteroid.
Alternative: methods for the introduction of 7-alkylgroups have been developed, but are not
_ generally applicable. Only a limited selection of alkylgroups can be introduced, the method is
25 limited to the synthesis of steroids with an aromatic A-ring, or additional reaction steps are
- required, making these methods generally inefficient. For example: 7a-substituted estradiols
bave been prepared- by conversion of 6-ketoestradiols into 6-(phenylsulfonyl)-6- -
dehbydroestradiol, whic'h‘ undergoes conjugate addition of organolithium reagents to the C-7-
- position, followed by additional steps to remove the sulfone group. (Kiizer, H. et al:
30 Tetrahedron Lett. 1994;35: 11, 1691) In a more recent approach 7o~substituted estradiols have
- been prepa;ed by alkylation of 6-ketoesiradiols, followed by deo-xygenaﬁon and deprotection




generally applicable. Only a limted selection of alkylgroups can be
introduced, the nethod is 25 limted to the synthesis of S0guBizMe6W th an
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According to the present invention, a process has now been found for the preparation of 7a-

methyl steroids of the formmla 1
20
o7,
25 wherein R1 is hydrogen, methyl or C=CH,

R2 is (CH,),OH, whereinnis 0, 1 or 2;
by a copper mediated 1,6-corjugate addition of a Grignard reagent CHsMgX, X being a halogen
(CL, Bror 1), to the 4,6-unsaturated 3-ketosteroid of formula II,




20 m25 R2 wherein Rl is hydrogen, nmethyl or C=-CH, R2.is (CH2)nCH,
‘wherein nis 0, 1 or 2; by a copper nediated 1, 6-conjugat e 20ddiytigog of a
Gignard reagent CH3MgX, X being a halogen (d, Br or 1), to the

4, 6- unsat Was¥§9B1 ket osteroid of fornmula I1, (u) 20 Jul pCEBEg/oasy 03/ 059931
PCT/ EP03/ 00339 4 wherein R and R2 @re as previ ously defined, conprising
- protecting the hydroxy group of the steroid of fornmula Il with a
trialkylsilyl group, follomed by treating the hydroxy protected steroid
with th nar.d. reagent rocess of this i on results in a
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process (a range of concentrations is possible, but preferably the :
concenwiththedhigsardgenserft eroid is 0.1 to 0.3 nmolar), and surprisingly shows
a markedly inproved stereo selectivity in favor of the desired 7a- isoner.
The level s of the unwanted 713-isonmer are decreased to |evels bel ow 2. 5%
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of the invention 1s I gnar action of the process of the
“Rnventinase teansixfidd ingiréweimenidn kdectieityaifian a@pimtﬁmﬁtdy 6 to 39: 1),

Although the trialkylsilyl protection of a hydroxy gtoup‘in a process wherein a To-ethyl group
‘was introduced has been described previously (WO 01/05806), the reported selectivity was ouly
85:15 (o:p).
15 o
- Proferably, R1 is. hydrogen, methyl or C=CH and R2 is OFL; or RI is hydrogen and R2 is
(CH,),OH. More preferably, when R2 is OH, R1 is hydrogen or C=CH.
The preferred Grignard reagent to _be used in the process of the invention is CH;MgCL
The Grignard reaction of the process-of the invention can be performed in several solvents or
20 mixtures of solvents, which are well known to the person skilled in the arf, such as
tetrahydrofuran, dimethoxyethane, diethyl ether, mono- and diglyme, toluene and ﬁe like.
Preferred are fotrahydrofuran or diethyl ether or & mixture of these solvents. Tetrahydrofuran is
‘the most preferred solvent. '
The Grigpard reagent is used equimolar or in excess to the steroid. Preferably, the molar ratio of
25 the steroid to the Grignard reagent is 1:1to 1:7.
.The step wherein the tnalkylsﬂyl protective group is introduced accordmg to the process of the
mvention can be imtegrated in the 1,6-conjugate addition reactlon, retaining the improved
. stereoselectivity in. favor of the aesired To-isomer and without loss of yield. The term “alkyl”
used herein means a (1-4C)alky! group, being a branched or unbranched alkyl group having 1 to '
30 4 carbon atoms, in particular methyl or ethyl. The preferred protective groups are Vtrimethyisilyl
or triethylsilyl; most preferred is trimethylsilyl | "




20 m xtures of solvents, which are well known to the person skilled in the
art, such as tetrahydrofirran, dinmethoxyethane, diethyl etdguly20060- and
di gI ynme, toluene and the lice. Preferred are tetrahydrofuran or diethyl
ether or AAMBAMME of these sol vents. Tetrahydrof uran i BCI/ERS/09A3%t
preferred solvent. The Grignard reagent is used equinolar or in excess to
the steroi.d. Preferably, the nolar ratio of 25 the steroid to the Gignard
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Ina smtable process of the invention a hydroxy 4, 6~unsaturated 3—ketoster01d is treated with a
trialkylsilyl reagent to protect the hydroxy functionality, after which a solution of the silyl
15 protected steroid is added to a mixture of the copper 6ata1yst and the Grignard reagent in an
appropriate solvent, which after stirring for some time is followed by removal of the protective
group. Removal of the trialkylsilyl protective group takes place under the typical conditions
nee_ded f01-' the conjugation to the 4-unsaturated 3-ketosteroids, resulting in an effective one-step
procedure. Suitably, the process is finalized by acid treatment for both removal qf the trialkylsilyl
20 group and equilibration of the 3,5-unsaturated magnesium-enolate to the desired 7o-
- methylsteroids of the formula 1.

The procé'ss of the invention is particularly useful for the preparation of 7a-metﬁylsteroid'
(70,,170)-17-hydroxy-7-methyl-19-norpregn-4-en-20-yn-3-one, suitable for preparation of
25 (7o, 1700)-17-hydroxy-7-methyl-19-norpregn-5(10)-en-20-yn-3-one  (Tibolone), for  the
' preparation of 7a-methyl-19-nortestosterone (MENT), and for the preparation of (7a)-21-
hydroxy-7-methy}-19-norpregn-4-en-3-one, suitable for the preparation of 3-hydroxy-7a-methyl-
21-[2’-methoxy-4’-(diethylaminomethyl)-phenoxy}-19-norpregna-1,3,5(10)txiene  citrate (SR
16234). For comparison, without introduction of a trialkylsilyl protective group, MENT was
30 prepared by a copper catalyzed 1,6-conjugate addition from 17B—17—hydroxy—estra—4,6-diene—3—
| one in approximately 55% yield, with a 7ot,B-ratio of 85:15 (according to procedures described




hydr oxyl ated 4, 6-unsaturated 3-ketosteroids. Consequently,. |aborious

‘wor k-up procedures by troubl esome chromatographic separ at i2ofslyozoosy
repetitive recrystallization are unnecessary. In a suitable process of the
i nventi on MOMPHy 4, 6-unsaturated 3-ketosteroid is tr@arEd0Idh a

trial kylsilyl reagent to protect theséhydroxy functionality, after which a
- solution of the silyl. protected steroid is added to a m xture of the
copper catalyst and the Grignard reagent in an appropriate solvent, which

after gtikrd ] i is foll.owed by renpval .of the protective
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the prBoduate;4d’% p 3 spitable Mycesyacgordinge teminventipn.Hefreduetionnfa tippthyllyl
trial Kyjdotdetivd BASR: il i , - '
nagnesilﬂum eno‘gtg% t_oeﬁggl’gggiig lrléeagé %égl%?%?f’é'tﬁg%&é%{sﬂa%? &{#jﬁg&@%; mula I.- The
Br ocest® T, twhichi ingmimprayamest of thetaverall sieldyby 898 ul for the preparation of
7a-net hyl steroi d :
(7a,17a)--17- hydr oxy- 7- met hyl - 19- nor pr egn- 4- en- 20-yn- 3-one, suitable for
E)r eparAtﬁthr@bjdect of the presen:] ﬁ'xlverlltion is the compoun(d 21;hydmxy— 19-norpregn-4,6-dien-3- I )
7a, 17a) - 17 hydr oxy-.7- pet hyl -1 9- nor pr egn- 5( 10) - en- 20- yn- 3- one ( Ti pol one),
for th%}e_’ 5&’&%&? &ﬁ“ﬁ#z%ﬁﬂé%‘ﬂ@{ U InnGE PEEHS tielhp REPSTERYeRiOR by or the
pr epar;ﬁr&ﬁ@ﬂ:ioﬁfof((77&)-2ﬂﬁydrb&&ﬁ’f—%ﬂjyhﬁ%&%%ﬁ-l@%h@(iﬂ Gicn f1 & 2 s@ReL B tabl e
for the preparation of 3-hydroxy-7a-nethyl -

"21- [ 2' thenprapesetion of 3-dydroky-Tamethukl-Rnetipxpdodigthyigninemghdplendxyd-19{ 10) tri en
e citr jxson, wi thout introduction of a
trial ﬁ@’?@?@%ﬁ%ﬁ@gﬁé’g‘%&@%@@m was prepared by a copper catalyzed

1, 6-conjugate addition from 17(3-17-hydroxy-estra-4, 6-di ene-3- one in
approxj.mat el y. 558%.yield. with a 7(err),(err)-ratio of 85:15-(according to
proc oI oTveRligR s dﬂ%’ﬁfﬁg 2‘2?0%1(6 WBE 03o0RlES. PriirESe%y BYf3ReRs AL US
5, 342 18xddiioR 4. 521 M Isolation of the 7a-isomer could only be achieved by
repeated crystallizations fromrespectively heptane, and agueous acetone,

ecreasing the overall yield to a noderate 44% |In a suitable process
according to the invention; introduction of a trimethylsilyl protective
group before the 1, 6-conjugate addition reaction increases the overall
yi el d BXAMEBMES 5 to 79% which is an i nprovenent of the overall yield by
80% Is _

EXAMPLE 1.

20 7To—~methyl-19-nortestosterone (MENT),

Chiorotrimethylsilane (34.4 ml, 370 mmol) was added dropwise under nitrogen atmosphere at
20°C to a solution of (17B)-17-hydroxy-estra-4,6-diene-3-one (25 g, 92 mﬁoi) {Wettstein, A.
Helv.Chim.Acta, 1940;23: 388) and triethylamime (50 ml, 350 mmol) in anhydrous
25 -tetrahydrofuran (250 ml). 'I‘I_1c—‘: resuliing mixture was stirred at reflux for 2 h. The reaction -
' mixture was cooled to room temperature, water (125 ml) was added and the mixture was
extracted with toluene (250 mi). The combined organic layer was washed with an 10% aqueous
sodium chloride solution (125 ml) and evaporated under reduced pressure to yield the 17-
trimethylsilyloxy-intermediate as a residual 'solid, which without isolation was dissolved in
30 aohydrous tetrahydrofuran (250 ml). This solution was added at —30°C in 2 h to a mixture of
copper(Il) acetate (2.58 g, 12.5 mmol) and a 3M solution of meﬂlj;hnagllesium chloride (61.6 g,_-




15 20 25 30 A further object of the present invention is the conmpound -

21- hydr oxy-19-nor pregn-4, 6-di en-3- one, which is a suitabl e0iJtyzosedaite
for use in the process of the present invention for the preparation of
(7a) - 21- hy# esoge9s: net hyl - 19- nor pregn 4-en- 3-one, whi ch poir/tresmesss s suitabl e
for the preparation of 7

3- hydroxy-7(err)-met hyl -21-[ 2' - net hoxy-4' - (di et hyl am nonet hyl ) - phenoxy] - 19-
norpregna- 1,3,5(10)triene citrate (SR 16234). The invention is further
illustrated by the following exanples, which dgoes not, npan %r&yforlhm tation.
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wat er (125 nas added and the m xture was extracted wth toluene (250
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i sol at HaNMBa06 Mg IGDH:)1 §15.68 (tyH, @{4)H) £3. 54ty HE.oE( 7)ED, 1. 7508%(n),. 191 s

-sol uti; _ a | 0 a mxture of copper(ll). acetate (2.58

g, 12@8@?@&@@3?@3&%@@%&%t hyl magnesi um chl oride (61.6 g, 20 July
“2006 WO 03/059931 7 PCT/ EP03/ 00339 185 mmol ) in tetrahydrofuran (120 m),
“-ahd the orange-red solution was stirred at -30C for 1 h.

EXAMPLE 2.
(7a,170)-17-Hydroxy-7-methyl-19-norpregn-4-en-20-yn-3-one.

15 Chlorotrimethylsilane (6.28 ml, 67.5 mmol) was added dropwise under nitrogen atmosphere at
20°C to a solution of (170)-17-hydroxy-19-norpregna-4,6-dien-20-yn-3-one (5.0 g, 17 mmol)
(GB 935116) and pyridine (11.4 ml, 142 mmol) in achydrous tetrahydrofuran (50 ml). The
resulting mixture was stirfed at reflux for 2.5 h. The reaction mixture was cooled to room
. temperature, water (25 mi) was added and the mixture was extracted with toluenc (50 mi). The -

20 combined organic layer was washed with aqueous.methanol (25 ml, 70%) and evaporated under
reduced pressure to yield the 17-1Iimethylsi1yloxy;intermédiate as a residual solid, which without
isolation was dissolved in aphydrous tetrahydrofuran: tl 10 mi). This solution was added at —
~ 30°C in 2 h to a mixture of copper(Il) acetate (0.58 g, 2.9 mmol) and a 3M solution of

| methylmagnesium chloride- (40 g, 118 mmol) in tetrahydrofuran (50 ml), and was stirred at —
25  30°Cfor 1 h. Next the reaction mixture was poured into a solution of sulfuric acid (6.8 mi, 126 -
‘ mmol) and aqueous tetrahydrofiran (160 ml, 15%) and stirred at 20°C for 8 h. Sodium acetate

was added to-a pH of 3.5, and after removal of solvents by evaporation under reduced pressure

- —

(70,170:)-17-hydroxy-7-methyl-19-norpregn-4-en-20-yn-3-one was crystallized (5.2 g, 99%) (in

_ accordance to literature: Van Vliet, N.P., ef al. Recl. Trav.Chim.Pays-Bas, 198_6;105: 111),ina

30 Tou,B-ratio of 95:5. "H-NMR (400 MHz, CDCh): & 5.86 (bt, 1H, C(HH), 2.59 (s, 1H, C(21)H),
| 2.52-0.86 (m, 19H), 0.94 (s, 3H, C(18)H;), 0.79 (d, 34, C(7)CH3).- |




Next the reaction m xture was poured into a solution of sulfuric acid (36.5
'm, 681 nmol) and water (500 m) and stirred at 40C for 2.29 July B8 um
acetate was added to a pH of 3.5, and the mxture was extracted with ethyl
acet at e (3Wowmishy1and washed wi t h aqueous ammoni um chl opcrerB/iB3 M, 10%.
After renoval of solvents by evaporagi on under reduced pressure aqueous
acetone (150 m, 50% was added, and at -10C 7a-nethyl-19-nortestosterone
(MENT) was crystallized (19.6g, 799 (in accordance to US 5,342,834; FR
4.521 M in a 7a43-ratio of 99:1. 'H NWR (400 MHz, CDC13): 8 5.68 (bt,
111, ¢4 H, 3.54 (t, 1H, C(17)H), 2.37-0.88 (m 19H), 0.66 (s, 3H
C(18)H3), 0.61 (d, 3H, C(7)CH3). EXAMPLE 2.

(7a, 17a) - 17- Hydr oxy- 7- net hyl - 19- nor pr egn- 4- en- 20- 3m 3-one. 15
Chlorotrinethylsilane (6.28 m, 67.5 muvl) was added dropw se under
mtrog?WgEﬁ ghere at  20C to a sol ution of

(17a) roxy- 19- nor pr egna- 4, 6- di en- 20- yn 3-one (5.0 g, 17 mml) (GB
985116)21—hydio:@y19-ﬁbrpegﬁ-&,15-dienﬂ-one142 nunol ) in anhydrous tetrahydrofbran (50
m). The resulting mxture was stirred at reflux for 2.5 it The reaction
m xture was cooled to room tenperature, water (25 m) was added and the
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2. 52- (P @?&19 &f%os°c8 Afer peingmstipey a téﬂﬁr@meeraﬂwsfrzé%ﬁ%?gﬂ 20 July

- 2006 %soéi{e%gg %s;ithpgdlm?{fﬂgaﬁﬁ hydroxide (42 g, 1.05 mol) and sodium hydrosulfite
- (4.9 g, 28 mmol) in water (490 mL). The agueous layer was extracted (dichloromethane, 3 X 5060
mL), the combined organic layers were washed until pH neutral (water, 4 x 100 ml) and

20 concentrated in vacuo to yield 21-hydroxy-19-norpregn-4,6-dien-3-one {25.0 g, 84%). The
product was purified by coluimn chromatography and crystallization from ethyl acetate (10.9 g,
L 37%). 'H-NMR (400 MHz, CDCL): § 6.25-6.17 (ABX dgq, 2H, C(6)H and C(7)H), 5.76 (bd,

1H, C(9H), 3.73-3.58 (m, 2H, C(21)H20H), 2.50-1.08 (m, 19H), 0.69 (s, 3H, C(18)H3)
25 (7a)-21—hfdroxy—7—methyi—19—_norprcgn-4-en-3 -one.

Chlorotrimethylsilane (2.0 mL, 33.3 mmol) was added dropwise under a nitrogén atmosphere at

20°C to a- suspension of 21-hydroxy-19-norpregna-4,6-dien-3-one (5.0 g, 17 mmo]) and

- triethylamine (12 mL, 80 mmol) in anhydrous tetrahydrofuran (100 mL). The resulting mixture

30 was stirred at reflux for 1 b. The reaction mixture was cooled to room teraperature, water (50
ml) was added, the organic layer was separated and the water Iay't'er was extracted w1th toluene




EXAMPLE 3. 5 21-hydroxy-19-norpregn-4, 6-di en-3-one. 15 20 25 30

4-Tol uenesul fonic acid (100 ng, 0.56 mml) was added under 29 JaiytZ0ogen

at nosphere at -5 Cto' a suspension of 21-hydroxy-19-norpregna-4-en-3-one
(30.0 g, MWOB3emawit) (WO 01/58919) and triethyl orthof ororaresop2. 1 nl, 133
mml) in ethanol (60 nL). After being stirred for 2 h at 0 C the reaction
m xture was quenched with triethylamne (0.22 n., 1.6 nmol) and heated at
reflux for 15 mn. The reaction mxture was diluted with ethanol (50 ni),
ethyl acetate (1.0 L) wat er (500 nmL) and dichl oronmethane (500 nL). The
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21- hydroxy 19- nor pregn- |1 en-3-one (25.0 g, - 849 uct was
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*49H) , B MWOSMHZCCE&W&’) 585 abt, iz, lm(ﬂm X753, wt(iisy bH, C 231)1120}1), 2.50- -

19-norpre one. Chlorotrinethylsilane 3 Mol ) was added
dr opwi m&m@%&m@%ﬁéétqlﬁb@ to a suspen5| on of

21- hydroxy 19- nor pregna-4, 6-di en-3-one (5.0 g, 17 nmmol) and triethylam ne
(12 mL, 80 mmol) in anhydrous tetrahydrofuran (100 nL). The resulting

m xture was stirred at reflux for 1 h. The reaction m xture was cooled to
roomtenperature, water (50 nlL) was added, the organic |ayer was separated
and the water |ayer was extracted with tol uene




20 July 2006 WD 03/059931 PCT/ EP03/00339 9 (25 nL). The conbi ned organic

| ayers were concentrated in vacuo, yielding crude internmediztlkly 20yl et her

- (11 g). A solution of the silylether in tetrahydrof Iran (121 nL) was added
in 45 mnto a solution of copper acetate (285 ng, 2.86 nmol) and net hyl
magnesium chloride (3.0 M solution in THF, 38.8 nlL, 116 mmol). in THE (45
m) at -20C. After being stirred for 1 Wat 5 this tenperature the reaction
was quenched with a solution of sulfuric acid (6.7 g, 68 nmol) in water
(125 m) gndpfdE (25 nL). After being stirred for 17 hat 20C, the reaction
m xture stilled THE-free and the product was extracted with

di chl oronethane (3 x 50 nL). After concentration in vacuo,

" (7a) - 21- Hydr oXyprocese fonythe p@pmation efjfu-tethyl Steorids efithe Gotmianked as an

-anor phous solid (5.2 g, 99% (in accordance to |liteiahue WD 01/58919) in
a.7a/ 13 ratio of 95:5. 1'H NWR (4886 MHz, CDCl3): 8 5.85 (bt, 1H, C(4)H),
3.75-3.57 (m 211, C(21)H O 1 _%9R10.97 (m 2211), 0.77 (d, 311, _
C(7)CHB), 0.67 (s, 311, C(18 mn July 2006 10 CLAINMB 1. A process for

t he preparation of 7a-ne erords of the formula | R2 (1) wherein RL is
hydr ogen, nethyl or C= is (CH2)nOH, wherein nis 0, 1 or 2; by a
copper nedi ated 1, 6-gonjugate agdi ti onpof a Gignard reagent CHIMgX, X
being a halogen, to the 4, 6-unsafurated 3-ketosteroid of fornula Il, R2
R1

wherein R1 is hydrogen, methyl or C=CH;

R2 is (CH,),OH, whereinnis 0, 1 or2;

by a copper mediated 1,6-conjugate addition of a Grignard reagent CH3;MgX, X being
.a halogen, to the 4,6-unsaturated 3-ketosteroid of formula II,

R2

0 (ID

wherein R1 and R2 are as pfeviously defined,

comprising protecting the hydroxy group of the steroid of formula II with a
triatkylsilyl group, followed by treating the hydroxy protected steroid with the
Grignard reagent. |

2. The process of claim 1, wherein R1 is hydrogen, methyl or C=CH and R2 is OH.

3. The process of claim 1, wherein R1 is hydrogen and R2 is (CH,),0H.

4. The process of any one of claims 1 - 3, wherein the Grignard reagent is
CH:;MgCL
5. . Theprocess of any one of claims 1 - 4, wherein the trialkylsilyl group is a 3

trimethylsilyl group.




wherein Rl and R2 are as previously defined, conprising protecting the
hydroxy group of the steroid of formula Il with a trialkyl28ijul2a@soup,
foll owed by treating the hydroxy protected steroid with the Giignard
reagent. 2. The process of claiml1l, wherein Rl is hydrogen, nethyl or C-CH
and R2 is OR 3. The process of clairnl,1 wherein R1 is hydrogen and R2 is
(CH2) 20H. 4. The process of any one of dlainms 1 - 3, wherein the Gignard
reagent is CH3MgCl. The process of any one of clains 1 - 4, wherein the
trialkylsilyl_group is_a trinethylsilyl group. 20 July 2006 11 The process
of any ofre of TRY Biofgss pfanysonggfclaums 1-ipe whigreliihe sehverti thy Gamard rsagednt i s
t et rahydr of ur 1 I ) K reof 7. The process of any
one of clai nsﬁghh)q% é@?ﬁ?%ﬁg%ﬁn@eﬁhﬁéﬁ%ﬁeof the steroid is 0.1 to
0.3 nmolar. 8. The process of any one of clains 1 - 7, wherein the nolar
rati o of ,the eroid ta the ignard reagent .is 1:1 to 1:7 The, process of
any one Gf cl HRFRIOgess ?ﬂsomg#?%gélcépyg regtLhs gadentrainreafth emidisdi b or
copper (1) chipars gR1drs used. 10. The process of any one of clains 1 - 9,
~wherein the reaction tenperature of the Gignard reactionis -78 Cto 0 C
.11. The conpound 21-hydroxy-19-nor pregn- 4, 6-di en- 3- one.

8. The process of any one of claims 1 - 7, wherein the molar ratio of the steroid to the

Grignard reagent is 1:1 to 1:7.

9. ‘The process of any one of claims 1 - 8, wherein as copper catalyst copper(Il) acetate or

copper(Il} chloride is used.

10.  The process of any one of claims 1 - 9, wherein the reaction temperature of the

Grignard reaction is -78 °C to 0 °C.

11.  The compound 21-hydroxy-19-norpregn-4,6-dien-3-one.




