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Earlier it was shorn that oyclisation of h 1,3r5~10h 

9~"~_g,14-sooo~etr*tetra~ne-3_ol-14,17-dio~ (I) and 
$,3,5(?0),9(11) -8,14-eeco-I)-horoeetratst~ene-~l-l4,1~8~ 

dione (II) a0 roll as of the~ir m8taJl ether19 (III) and (IV) 

reemlts in formation of key compounda for aynthodn of e&ro- 

gene6 of normal-(V), (VI) and D-homo-aerlse(VII), (VIII)1w5. 
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It w&J all50 found that in the course of cyclieation of 
dike&on0 (IV) two intermdlatr 14-hydro~cyeteroldo (IX) and 

(X) umre iormd6. This fact confirms a suggestion on the 

mcrhanin of the reaction as aldol cordent3ation in the 

preeenm of acids (INO, eegg 7 ). !The beet yields / 36% of 

ketol (IX) and 2OS of btol (X)/ pere obtained when acid 

resin m-2" was uwd as a cJol%ration agont. 
Dikotone (II) may be readely oonverted to &l.enone (VII) 

and it IS possible to laolate N-hydroxy-detrlvative (n) 

using 8et~ldlhydmresoroinol as a cJolization agent. The 

ojallsatlon of dikotone (I) under similar condition8 renrl- 
ted in ,1.3,5(10).8(9) ~strat~tra~ru~3,14_diol-?74ne 

(XII) ( Au 275 y ; lg e 4,18)2. 

6 A~V&?&barychev, S.l?.Ananche~~ko~ I.V.Torgov, Isv.Acad. 

Iauk SSBR, merehim., as 1413. 
7 G.H.Pouglae, J.Y.H .Gravee, D .Hartlely, G.A.Eughes, B.J.Yc 

Lou&In, J.siddal, .and H.Smith, J.Cher.Soc., m, 5072. 
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me cycli~ation of dlketone (III) by perohlorlo aoid 

at 150~ proceeded stereospecifioall pna gave only one 

ia0BSr - 3-~tho~ p?*3*5(10)*g(11)-8d-estratetraene-14+- 

-01~17-0~~3 (XIII), m.p. 163-165O (from acetone-hexane I:?), 

Xmax 260 ar (le;& 4~3); 1%spectrum 1610, 1733 (C=O), 

3475 (-aa) em-l; mol. weight 298 (mass speotral data). 

The hydrogenation of ketol (XIII) over IW palladlua on 

calcium carbonate yielded 7g$ of 3-in&boxy- 1,3,5(10)_8& A 

estratriene-14k-o1-17-one (XIV) ae a major product of the 

reaction, n.p. 182-183. (from acetone-hexane 111). XMX 

278 a~ (16 L 3.4); IR-speotrum 1610, 1728 (GO), 3440 (-OH) 

mu-'; aol.welgbt 300 (mass speotral data). 

!l%e minor substance was 3-aethom- h 113,5(10),Br,gk_ 

estratriene-lr)k-ol-17-one (XV) , r~p~l3g-VW (fro8 aoetone- 
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-hearno 111)~ xlpru 278 mp (lg P 3.4); IR-specfrumt 1613, 

17qa (WJ), 3475 (-CR) cm-'; mol.weight 300 (mase speotral 

data). 

Dehydration of ketol (XIV) (thionjl chloride, pyrldine, 

-loo) produced 5996 of 3-methowy- ~*3*5('0)~'4(15)-8d ,s - 

-estratetraene~7_onr (XVI), mop. 91-93* (from methanol)i 

Amax 276 mp (lgg 3,4); HMR-spectrum: I,25 (-CR3), 3,82 

(-CCE3), 5,8 (Cd+ ppm. 

The hydrogenation of dehydroestrone (XVI) over 10% 

palladium on calcium carbonate led to dl-+!iso-l3-ieoestrone 

methyl ether (XVII), mopa 114-116°, which appeared to be 

identioal in all respects (IR- and mass-spectra, mixed m.p.) 

with tile sample of the substance obtaineU by Johnson' inde- 

pendently by a different method*. 

The conversions described above unequivocally proved 

the 8o!-configuration of hydrogen in the parent ketol (XIII). 

14p-configuration of angular hydroxy group In (XIII) as well 

as "anti-cise configuration of ketol (IX) and %nti-transw 

configuration of ketol (X) were confirmed mass spectrometri- 

oally (details will be published elswhere). 

W.S.Johnson, I.A.David, H.C.Dehm, R.J.Highet, C.W.Warnoff, 

W.D.'Wood, E.T.Jones, J.Am.Chem. SOC.,~, 661 (1958). 

We are extremely grateful to Professor W&.Johnson 

(Wisconsin University, USA) who kindly carried out an 

Identification of dl-9_iso-13-lsoestrone methyl ether 

(IR-spectra and aimed m.p.). 
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The fudroge~tlon of ketol ('x) over 108 palladiar on 

calcium carbonate yielded '71% of 3-metboxy- h 1,3,X10)+ 

homoeetatriene-l4~-ol-17a-one (XVIII) i IQ* W-$189* (fmm 

ethylacetate); Asax 277 mr (lg e 3,2); IR-ape&rum @X4)x 

1607, 1707 Q&O), 3630 (-0a) cmd; moleweight 314 (mass 

spectral data). Another reaction product was 3-methoq- 

'A 193!5(10)-9p ,8p-D-homoeetratriene-14sL-ol-l'ls_one (XIX); 

mop. 154-fW (from etbylacetate); hmu 278 my (IgO 3,3); 

IR-speotrmppt 1606, 1683 .(C=O), 3498 (-OH) om-? mol.~~ighf 314 

(mase epectral data). 

The dehydration of ketol (XVIII) (thionyl chloride, 

pyridine, +lO”) gave 3-methoxy- A 1.3,5(10).14(15)_D_homo_ 

eetratetraene-17a-one (XX) stable towards oatalitic bydrogena- 

tlon, mop* 107-109° (from cyclohexene); h mex 278 rnr (lg E 

3,3); IR-spectrum: 1602, 17Ol (C=Oo)' on-'; mol. weight 296 

(pas6 spectral data); BMR-epectrumt 1,3 (-CR3), 3,85 (-OCE3); 

5,65 ( C=C+ ppm. 

The hydrogenation of ketol (I2Z) produced a mixture of 

3_metboq- J*3*5(10) -8o( r9~-D-homoestratrlene-14~-ol_17a- 

one (XI$, n.p. 162-164° (from ethylaoetate); haax 277 my 

(lg E 3,3); IR-epectxumr 1614, 1692 (CM), 3500 (OR) cmlr 

mol.weigbt 314 (mu38 epeotral data); and 3-methozy- A 1,3t5ClO)_ 

-8cr r90c-D-ho80estratriene-14~-ol-17a-one (XI ), mop. 2170 

219O (from nethanol-ethylacetate I:?), Amex 277 mr (lg e 

2,4j; IR-epectrumr 1609, 1688 (C=O), 3463 (-OH) cm-'4 mol. 

weight 314 (mass spectral data). 
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The dohjdration of ketol (XXI) (Wlo~l chloride, 

p~ridiZb3, -IO’) 1’4 to 3ymthoxy- A 1,3.5(10),8(14)_cJ@_ 

horosrtmtetraene-l7a-one (XXIII), mop. 13M36m (from metha- 

nol), x-x 278 'TV (lg 2 3,3); IR-speotnur 1610, 1705 (Cd) 

a+-'; mol.ueight 296 (maea spectral d&a); RHR-epectrumr 

I,4 (-CE3), 3.6 (a3) ppr; vinyl proton: maa absent. 

zlimllarly ketol (XXII) uaa converted to 3_methoxy- 
_ ~,3,5(10).8(14) -gk-D-homoeet~te~en-l7~4ne (XXIV), 

nqp. 95-97o (from mthaml), x MX 278 mu (lgf 3.36); 

IR-spoctrumt 1560, 1620# 1710 (f&O) or”; m&weight 296 

(mum epectwl data); IKR-epectrumr I,52 (-CE3), 3,95 (-OCE3) 

pp8* Vinyl proton RB ebwnt. 

Xdentiflcatlon (and purity teeto) of the product8 ~8 

oarrled out by mane of thin layer blnderlese ohrovrtograpby 

on U20,. Bar all produote eatiafacto& elemental analjtaea 

were obtained. 


