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BARLIBRl we oarried out the syntheses of D-homostero- 

(d,l-D-homo-oestrone and d,l-19-homo-&homotestoetero- 

by condensing 1-vinyl-6-methoxytetralol (I) with 

methylhydroresorcinol. At present we have extended this 

reaction to other cyclic 1,3_diketonee and have prepared 

d,l-oestrone (II), d,l-8-isooestrone (III) and d,l-U-nor- 

testosterone (IV), starting with the carbinol (I) and 

2-methylcyclopentane-1,3-dione (V)2. On condeneation of 

I with V in the presence of Triton B, 3-methoxy-&'3*5(10)* 

g(11)-8,14-seoooestratetraene-14,17-dione (VI) rae obtained 

in 50% yield; m-p. 79-80' (from CH30H); A,,, (in alcohol) 

264 my(lgg 4.27); infrared bands (in nujol) 1610, 1728cC1; 

(Found8 C 76.48; H 7.38; ClgH2203 re9uires : C 76,48; H 7.43). 

x, The methods described in the present communication have 
been patented in USSR patent 778652/X-16, May 18, 1962. 
The Synthesis of d,l-oeetrone was reported by I.V.Torgov 
in a paper on the "Achievements in the Total Synthesis 
of Steroids" read at the International Symposium on the 
Chemistry of Natural Products, Prague (Auguet 1962). 

1 S.N.Ananchenko, V.ye.L%manov, V.H.Leonov, V.N.Rsheshni- 
kov, I.V.Torgov, Tetrahedron, 2, 1355 (1962). 

2 J.J.Panouse, C.Sanni:, Bull., 1937 (1956). 
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1554 New syntheses of estrone No.23 

Similar condensation of 1-vinyl-6-hydroxy-1-tetralol 

(VII) dth V gie1dz ~1*3~f(10)~g(11)-oeetratetraene-3,14- 

-dial-17-one (VIII); m.p.235-237' (from alcohoLethJr1 ace- 

tate); Am, (in alcohol) 270 rnp (lg6 4.18); infrared 

bande (in nujol) 1581, 1616, 1728, 3251, 3474 cm-l; (Found: 

C 76.31; H 7.05. C18H2003 requirea: C 76.03; H 7.09; active 

H-2.1). 

Cyclization of VI with p-tolueneaulfonic acid in ben- 

zene givez 3-methoxy.~1s3*5(10)*8*14-oestrapentaen-17- 

-one (U) in 85% yield; m.p.108-109° (from alcohol); 1 mu 

(In alcohol) 312 my (lg& 4.50); infrared bands (in nujol) 

1140, 1252, 1570, 1590, 1610, 1740 cm'1; (Found: C 81.35; 

H 7.16; C19H2002 requireer C 81.39; H 7.19). Dehydration 

of VII with the aid of p-tolueneeulfonic acid in benzene 

forme~l,3.5(10),8,14 -qeetrapentaen-3-ol-17-one (X). Selec- 

tive hydrogenation of (IX) in tetrehydrofuran in the preeen- 

ce of log Pd/CaC03 (or RPaey Hi) leads to 3-methoxy- 

_Al,3,5(10),8 -oeatratetraen-17-one (XI); m.p.120~121' 

(fromethyl acetate); I,, (in alcohol) 277 mp (1gE 4.34); 

wrared bando (in nujol) 1140, 1252, 1570, 1610, 1740 cm-1; 

(Pound c 80.93; H 7.76. C19Ji2202 requirez: C 80.81; Ii 7.85). 

Hydrogenation of XI in tetrahydrofuran in the presence 

of Pd/gs03 in which two mole8 of H2 are abeorbed leads to 

the methyl ether of III (IIIa); m.p.151-152' 3. Similar 

hydrogenation of X in the preeence of Pd/CaCo3 yielda III; 

3 V.N.Leonov, S.N.Ananchenko, 
88s~ 138 384 (1961). 

I.V.!l!orgov, Dokl.Akad.Rauk 
-*-* 





1556 New syntheses of estrone No.23 

m.p.251-252' (from 8oetone)3s4. Pethylation of III then 

giver 111e. 

On heating ketone (XI) 8t 350' in the preeeence of 

pd/C, d,l-isoequilenin methyl ether (XII) ie formed; m.p. 

124-125' (from alcohol-ethyl acetate). In the presence of 

Se02 in tert.-C4H90H end pyridine solution the dehydroge- 

nation reaction lead8 to equll@&n methyl ether (XII) of 

m.p.185-185.5° 5. Demethylation of dlketone (VI) with 

pJridine hydrochloride at UC-230' gives d,l-isoequilenln 

(nI8); m.p.218-220' 6; 'h_ (in alcohol) 229, 265, 276, 

322, 335 my (lg6 3.77, 3.72, 3.74, 3.23, 3.30). Reducti- 

on of ketone (R) by potaeeium in liquid ammonia (dietil- 

led over eodium) gives e 1:l mixture of d,l-oeetrone 

methyl ether (IIa); m.p.143-144' 7 and d,l-oeetradiol 

methyl ether (XIV); m.p.130.0-130.5° (from alcohol-ethyl 

acetate); x,, (in alcohol) 279, 281 "I" (1gE 3.36, 

3.32); (Found: C 79.78; I1 9.06. C1gH2602 requires: C 79.68; 

x 9.15); XIV-acetate; m.p.148.5-149 (from alcohol); Am= 

(in alcohol) 280 mju (lgE 3.36). XIV le obtained In 72$ 

yields on reducing ketone XI by potaesium in liquid 

81nmonia (rithout preliminary drying). Chromic anhydride 

oxidation of Hv in pyridine givee 118, 

w.S.Johneon, I.A.David, B.C.Dehn, R.J.Hlghet B.W.Narnhoff, 
W.D.Yood, E.T.Jonee, J.Amer.Chem.Soc., g, 6h (1958). 

G.li.HugheE, H.Smith, Chem.and Ind., 1022 (1960). 

~.g.Bacbmann, W.Cole, A.L.Wllde, J.Amer.Chem.Soc., 6l, 974 
(1939); 2, 824 (1940). 

S.EJ.Ananchenko, V.H.Leonov, A.V.Platonova, I.V.Torgov, 
Doklad.Akad.Mauk SSSR, &,& 73 (1960). 
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demethylation of which with the aid OS pyridine hydrochlo- 

ride giveo II; r.p.250-251' (from acetone); 1, (in 

alcohol) 280 my (loge 3.34)4. 

Reduction of ketone XI with potaseium and lithium in 

alcohol liquid aonia under Johneon'e conditione8 aiiOrd# 

3-methoxy-A2*5(10)-oeetradien-10 
P 
-01 (XV); m.p.118-llge 

(from alcohol); 1, (in alcohol) 276 mp (lg~ 1.48); 

infrared bando (in nujol) 1667, 1699, 3226, 3527 ti-'g 

(Found 79.09; H 9.83; Cl92802 requireor C 79.12; H 9.78); 

Hydrolyeie of XV dth dilute EC1 yields d,l-U-norteetoete- 

rone (IV), m.p.121-122' (from acetone); A_ (in alcohol) 

240 mf" (lgg 4.32); infrared bande (in nujol) 1618, 1665, 

3420 cm-'6 (Found C 78.46; Ii 9.69. Cl82602 requirerr 

c 78.79; H 9.55); IV-acetate; m.p.108-109' (from light pet- 

roleum)'. Ana alternate route to IV hae been inveetigated. 

~,,im~ reduction of XI give6 3-methoxy-A1*3*5(10)r8-oeetra- 

tetraen-17r -01 (XVI), m.~.130-132~ (from alcohol); A_ 

(in alcohol) 274 III/A (l&i& 4.30); infrared band (in nujol) 

1134, 1247, 1496, 1574, 1611, 3405 cm-'; (Found C 80.34; 

II 8.52. ClgH2402 requires C 80.24; Ii 8.51). XVI-acetate; 

m.p.l13-1140(from alcohol). Reduction of XVI with the aid 

of potaeaiun and NH4Cl in liquid ammonia afford6 XIV where- 

ae reduction with potaeeium and lithium * alcohol in 

liquid mnia under Johneon*a condition/e leads to XV, 

' W.S.Johneon, W.A.Vredenbur&, J.&Pike, J.Am.Chem.soc., 
g, 3409 (1960). 

g ~.J.chinn, H.L.Dryden,Jr., J.Orwn.Chem., z, 3904 (1961). 
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which on hydrolyeis with cont. IX1 in CHClg lo is converted 

into IV. Identification (and purity tests) of the produota 

rraa carried out by means of thin layer binderlees chroma- 

tography on h&O3 
11 

. 

10 v.Pelc, Ooll.Czech.Ohem.Comm., a, 2706 (1962). 

11 g.A.Yiztryukor, Ooll.Czech.Chem.Comm., 2, 2071 fl961). 


