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ABSTRACT 

Direct conversion of 17-kotostcroids (Ia-f> into 
lh,l6-dimethyl-17P-hydroxysteroids (IIa-f) and 16,16- 
dimethyl-17-ketosteroids (IIIa-f) was achieved zith 
methyl indide in the presence of NaH. 

INTRODUCTION 

In nclr previous paper 3e reported the conversion 

of Ih-nethylene-17-ketnsteroids into the correspond- 

ing 16,16-dimet hyl-17P-hydroxysteroids. This synthesis 

was extended to all 16-methylene-17-ketosteroids, 

where the redllctive conversion leaves the other parts 

of the molecule unchann4 (1). Althoilgh several pat- 

ents describe other methods for the mcthylation of 

steroids at C-16, unfortunately, most of then dn not 

contain physical data (2,3,/l). For the purpose nf 

comparative pharmacological examinations, the syn- 

-thesis of 16,16-dinethyl-17-keto- and lh,lh-dimethyl- 

17/&hydroxysL a-oids from 17-ketosteroids !rith dif- 
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ferent fundamental skeletal structures was developed. 

The 17-ketosteroids were allowed to react an excess 

of methyl iodide in the presence of NaH in tetrahydro- 

furan. The reaction was monitored by TLC. The 17-keto- 

steroids were quantitatively converted into a mixture 

(1:3) of the 16,16-dimethyl-17-ketosteroids and the 

16,16-dinethyl-17($hydroxysteroids. These could easily 

be separated on an A12D3 column. According to our 

observations, when the excess NaH was decomposed with 

ethyl acetate instead of alcohol, a reacetylation 

reaction resulted in 16,16-dimethyl-17(&acetoxy- 

steroids (Scheme). 

The 17-ketosteroids containing a free hydroxyl 

group at C-3 were protected with tetrahydropyranyl 

ether, while an enol ether or dimethyl ketal form l/as 

employed for the protection of 3-ketosteroids. In the 

presence of a free hydroxyl or acetoxy group, the 3(%- 

methoxy derivative of the lh,lh-dimethylst-r?l:! w a s 

formed. A similar ether formation reaction of the free 

hydroxyl group was also observed during the preparation 

of geminal dimethylsteroids effected with methyl- 

sulphinyl carbanion (5). 
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EXPERIMENTAL 

Melting points were determined with a Kof ler pla te 
apparatus and are uncorrected. Physical properties of 
the compounds are listed in Table 1. Specific rotation 
was measured with a Polanat-A polarimeter in CHC13 
(c=l). TLC data: Kieselgel-G (Merck) (0.5 mm); develop- 
ing solvents: methanol-benzene, UV detection (365 nm) 
after spraying with 50 % phosphoric acid and heating 
at 100-1’20 C for 15 minutes. Column chromatography: 
$;2;32($ockmann, activity III-IV) 50 g, column: 

Preparation of 16,16-dimethyl-17-ketosteroids and 
16,16-dimethyl-17p-hydroxyeteroids 
General Procedure. The 17-ketosteroid (Ia-f) (10 mnol! 
was dissolved in anhydrous tctrahydrofuran (60 mL) 
and NaH (2.39 g, 100 mmol) and methyl iodide (14.1 g, 
100 mmol) were added to it; then the mixture was kept 
at the temperature of boiling. The conversion c/as 
monitored by TLC. The condensation reaction is com- 
plete practically in 3 h. For the decomposition of 
the excess NaH, ethanol Leas added to the co1.d reac- 
tion mixture; then it was poured onto ice (500 g). The 
aqueous reaction mixture teas saturated with (Nti~)~SO~, 
the precipitate separated Leas filtered off and sub- 
jected to chromatographic separation on an Al 0 col- 
umn. Compounds (IIa’), (Iidb’), (IIc), (IId),2(?Ie) 
and (IIf) were cluted ulth benzene-petroleum ether 
(1:3) mixture, \dhile benzene-petroleum ether (1:l) 
y;;Iised for (IIIaf”), (IIIbf”), (IIIca”) (l), 

a”) (l), (IIIea”), (IIIfa”) (1) (IIac’) and 
(IIhc’). Compounds (IIIad”) and (IIIbd”) can be 
removed from the column with benzene. 

Uhen the excess NaH was decomposed with ethyl 
acetate, the 16,16-dimethyl-17~acetoxyste~oids 
(IIIag”), (IIIae”), (IIIbg”), (IIIbe”), (IIIcb”) 
(l), (IIIdb”) (l), (IIIeb”) and (IIIfb”) (1) were 
formed, vlhich can be eluted vlith petroleum ether from 
the 16,16-dimethyl-17-ketosteroids. 

Acid hydrolysis of 16,16-dimethyl-17-ketosteroids-3- 
tetrahydropyranyl ether (IIa?) and (IIbc’), 16,16- 
dimethyl-lJ~-hydroxysteroid-~-tetrahydropy~anyl 
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ather (IIIad ") and (IfIbd")and 16,16-dinethyl-17& 
acetoxysteroid-3-tetra~~~,~d~~p\/~any: ether (IIIae") 
and (IIIhe") 
General Procedure. The 16,16-dinethylstcrnid-3-tctra- 
hydropyranyl ether (5 nnol) r~as dissolved in ethanol 
( 100 ml- ) and 10 d?npr; of cnncanirated tic!. :~ere 
ai(it.zd to It. The reactinn nixti!?cl !/as allo:,cd to stand 
lor 6 h then it !/as diluted I!ith !lat.er. The precip- 
i-tato separated uas filtered off, the 3?-hydroxy- 
stzroiris formed (IIaa’), (IIha’), (IIIaa”) (11, 
(IIIha”) (11, (IIIab”) (1) and (IIIbb”) (I) !!ere 
crystal?izcd from a mixture of acetone and water. 

kcatylation of 16,16-difleti~~~1-3~-hvdroxy-17-!~eto- 

steroids and 16,16-dincthy1-3~,171j-rlihyrlroxI,ste-oids 
General Procedure. The 16,16-dinethyl-3p-hydroxy-17- 
ketostaroid (II=') and (iISa') or li,lS-dinath~!l-3~$, 
17~dih:,droxystei_o'irl (IfIaa") anrf (IiIba”) (5*nnafj 
\!as dissolved in a nixt:lrc of pyridine ( 5 ml_ ) and 
acetic anhydride ( 5 ml_ ) and the mixture IJ~S allo\led 
to stand Bor 21:. h at room temperature. It uas then 
diluted !iith ilater, the accta-tes separated (IIab’), 
(IIbh’), (IIIac “> (1) and (IIihc") (1) ~erc Fil- 
t?iEd off and recrystallized iron a nixturz of neth- 
a ii 9 i a n d :'J 8 J :! r . 
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