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Earlier it was shown that cyclization of 51’3'5(10)’
9(11)-8,14-uco-utrntetraene—3—ol-14.17-d:l.om (I) and
A1 13,5(10),9(11 )-8. 14~-geco=-D=homoe stratetraene~3~ol-14,17a~
dione (II) as well as of their methyl ethers (III) and (IV)
results in formation of key compounds for synthesis of estro-
genes of normal-(V), (VI) and D-homo-series(VII), vIII)1-s,
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It . was also found that in the course of cyclization of
diketone (IV) two intermediate 14-~hydroxysteroids (IX) and
(X) were toruds. This fact confirms a suggestion on the
mechanism of the reaction as aldol condensation in the
presence of acids (see, 0.5.7)- The best ylelds / 36% of
xetol (IX) sand 20% of ketol (X)/ were obtained when acid
resin "KU=2" was used as a cyclization agent.

Diketons (II) may be readely converted to dienone (VII)
and it was poesible to isolate 14=hydroxy-derivative (09
ueing methyldihydroresorcinol as a cyclization agent. The
cyclization of diketone (I) under similar conditions resul-
ted in A1 13:5(10), “”—ostrntotraom-}. 14~3io0l-17-one
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The cyclization of diketone (III) by perchloric acld

at 15°C proceeded stereospecifically and gave only one
isomer - 3-methoxy A1’5’5(10)'9(11)—8o(-eatratetrum-‘mg-
-0l-17-one (XIII), m.p. 163-165° (from acetone-hexane 111),
)\nax 260 mp (lg¢ 4,3); IR-spectrums 1610, 1733 (C=0),
3475 (=0H) cl"‘; mole. weight 298 (uss spectral data).
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The hydrogenation of ketol (XIII) over 10% palladium on
calcium carbonate yielded 79% of 3-methoxy- A1'5'5(1°)-8°(-
estratriene-14p -ol~17-one (XIV) as a major product of the
reaction, m.p. 182-183° (from acetone-hexane 111), \ max
278 mp (1g ¢ 3,4); IR-spectrum: 1610, 1728 (C=0), 3440 (-CH)
cn; mol.weight 300 (mass spectral data).

The minor substance wag 3-methoxy~ A1'5'5(1°)-8.£ 298 -
estratriene-14 g ~0l-17-one (IV), mepe139=140° (from acetone~
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~hexane 111), A max 278 mp (lg ¢ 3,4)3 IR-spectrums 1613,
1718 (¢=0), 3475 (-0RH) en™1; mol.weight 300 (mass spectral
data).

Dehydration of ketol (XIV) (thionyl chloride, pyridine,
~40°) produced 59% of 3-methoxy- A1'3’5(1°)’14(15)—8¢ 219t -
-estratetraene-17-one (XVI), m.p. 91-93° (from methanol);
Amex 276 mp (lg € 3,4); WMR-spectrums 1,25 (-CH,), 3,82
(~0CH5), 5,8 (C=C~ %) ppa.

The hydrogenation of dehydroestrone (IVI) over 10%
palladium on calcium carbonate led to dl-9-iso-13-igoestrone
methyl ether (XVII), m.p. 114-116°, which appeared to be
identical in all respects (IR~ and mass-spectra, mixed m.p.)
with the sample of the substance obtained by Jobnson® inde-
pendently by a different method*.

The conversions described above unequivocally proved
the 8ol-configuration of hydrogen in the parent ketol (xni).
14 p -configuration of angular hydroxy group in (XIII) as well
as "anti-cis™ configuration of ketol (IX) and “anti-trans"
configaration of ketol (X) were confirmed mass spectrometri-
cally (details will be published elswhere).

8 W.S.Johnson, I.A.David, H.C.Dehm, R.J.Highet, C.W.Warnoff,
W.D.¥Wood, E.T.Jones, J.Am.Chem. Soce.,80, 661 (1958).

* We are extremely grateful to Professor W.S.Johnson
(Wisconsin University, USA) who kindly carried out an
identification of dl=-9-iso-13-isocestrone methyl ether
(IR-spectra snd mixed mepe).
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The hydrogenstion of ketol ('X) over 10% palladium on
calcium carbonate yielded 71% of 3-methoxy- A1'5'5 (10)-1)-
homoestatriens~14e ~01~17a~one (IVIII); m.p. 187-189° (from
ethylacetate); \ max 277 mp (1 ¢ 3,2)s IR-spectrum (CC1,):
1607, 1707 (C=0), 3630 (-OH) cm™'; mol.weight 314 (mess
spectral data). Another reaction product was 3-methoxy-

- A1’??5(7°)-9} .Bp—D—honoeetratriem-ﬂac-ol-17a.—one x1x);
m.p. 154-156° (from ethylacetate); Amax 278 mp (g€ 3)3)

IR-spectrum: 1606, 1683 (C=0), 3498 (~OH) ca™ ' mol.weight 314
(mass spectral data).

The dehydration of ketol (XVIII) (thionyl chloride,
pyridine, 3-10°) gave 3~-methoxy- A1’3'5(1°)’14(“5)-D—hom-
estratetracne~17a~one (XX) stable towards catalitic hydrogena-
tion, m.p. 107-109° (from cyclohexane); )\ max 278 ap (g ¢
3,3); IR-spectrums 1602, 1701 (C=0) ca™'; mol. weight 296
(mass spectral data); NMR-spectrums 1,3 (-053). 3,85 (‘0.055)‘
5,65 ( ¢=c—H) ppa.

The hydrogenation of ketol (IX) produced & mixture of
3-methoxy~ A1'3’5 ("O)-—Bo( +9p ~D-homoestratriene~14 ~ol-17a~
one (XXID, m.p. 162-164° (from ethylacetate); )\ux 277 M
(1g ¢ 3,3); IR-spectrums 1614, 1692 (C=0), 3500 (OH) em™;
mol.weight 314 (mass spectral data); and 3-methoxy- a''>*5(10).
-8 .9¢-D-honoestratr1ene-14p -0l=-17a=-0ne (XXI ), mepe 217~
219° (from methanol-ethylacetate 1:1), A\ max 277 mp (1g ¢
2,4); IR-spectrum: 1609, 1688 (C=0), 3463 (-OH) em '3 mol.
weight 314 (mass spectral data).
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The dehydration of ketol (XXI) (thionyl chloride,
pyridine, -&o') led to 3-methoxy- 51’3’5(10)’8(14)-904 =De=
homoestratetrasne-17a~one (XXIII), Mepe 134-136° (from metha-
nol), Amax 278 =h (1g ¢ 3,3); IR-spectrums 1610, 1705 (C=0)
n_""; mol.weight 296 (mass spectral data); NMR-spectrums:

1% (-CKB). 3,8 (-oan) Ppa; vinyl proton. was absent.

Similarly ketol (XXII) was converted to 3-methoxy-

- A1 +3,5(10), 8(‘"")-9 B ~D-homoestratetraen-17a-one (xxIv),
Re.pe 95-97° (from iethanol), \ max 278 = (g § 3,36);
IR-spectrums 1580, 1620, 1710 (C=0) om™1; mol.weight 296
(nass spectral data); NMR-spectrums 1,52 (~CHy)s 3,95 (~OCHj)
ppA. Vinyl proton was absent.

' Xdentification (and purity tests) of the products was
carried out by means of thin layer binderless chromatography
on uaoa. For all products satisfacforj elemsntal analyses
were obtained.



