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Abstract: The coupling of m-methoxystyrene (1) and diazokctonc (2) over copper tarta- 

rate gave optically active (L6% cc) cyclopropyl derivative (2) which was converted into com- 

pounds 5 or 8 with 22% of optical induction. 

Since the first synthesis of equilenin in 1939 by Bachman’,many new approaches2 towa- 

rds the total synthesis of estrogens have been elaborated in many laboratories. Because of the 

importance of these compounds, the efforts to find better methods arc continued. 

We would like to present our recent results dealing with the total synthesis of cstrone 

and equilenin. The reaction of m-methoxystyrcne (L) with diazoketonc (2) upon Pd(Ac0)2 cata- 

lyst gave two bromides aa (trans) and 3b (cis) which treated with sodium salt of Z-methyl-1,3- 

-cyclopentadione in acetonitrilc gave trikctoncs &a and Lb (60% yield with respect to 2, ratio 

L_a:L_b = 7:l). Cyclization of aor &bin acetic acid with 11Br gave methyl ether of lL-dehydro- 

equilenin (j) which can be transformed into cquilenin by hydrogenation and demethylation 
3 . 

The triketones La and Lb treated with TiCIL in methylenc chloride at room temperature gave 

trisyclic chloride 6 , which without isolation was reduced by zinc to the known unsaturated 

dikctone 2 (83%). The cyclization of 1 in acetic acid with the addition of perchloric acid and 

hydrobromis acid gave pentaene g (80%) which can be converted into estronc or its derivatives 

by known methodsL. In order to obtain optically active compounds we carried out the coupling 

reaction of m-methoxystyrene (l-1 with diazoketone (2) over copper tartarate as a catalyst, and 

in this way we obtained compounds 4a and Lb in 30% chemical yield, ratio Aa : Lb = 12 : l.The - - - - 
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optical rotation of La was 54; 2; = 2.2O,c 2.21 in ethanol (ce = 46%) and Lb; ?? 
20 

- 
2oD 

= -O.l35O,c 

1.2 in ethanol. Compound Lbwas isomerized5 with PdC12.2PhCN into &a ; ?4D = 0.416°,c,1.3 

in ethanol. The optical purity of La was determined by chemical transformation shown in Sc.hc- 

mc II. An attempt to evaluate the optical purity of za or methyl ester of the acid zusing 

Eu( TUC I3 failed so that WC had to convert the raccmis bromoketonc zaas well as the optically 

active one to diastereoisomeric amides 10a and lob. In case of raccmic bromoketone 3_a. two - - 

diastcreoisomcrs 10a and lob were obtained, which were separated by column chromatography - - 

The pure amides 10a and lob enabled us to mcasurc the optical rotation of defined mixtures of - - 

10a and lob and then to draw the curve of relationship between the optical rotation and the com- - - 

position of mixtures 10a andsb. In case of the optically active bromide za the optical rotation - 

of obtained mixture of 10a and 1Ob was E< 
20 

- - D 
= 112O( c 0.6 in chloroform) which indicated 46% 

of enantiomer excess. The same optically active bromideJa was transformed into &a and 

syslized with hydrobromic acid in acetic acid to yield methyl ether of 14-dehydrocquilenin (5). 
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optically inactive. The cyslization of the same La with Tic‘14 gave chloride 5 which was sysli- - 

zedto 5 (3 
20 -0 

- D 
=‘.> ,i 1.1 in chloroform, optical purity 10.9%, lit 

6 s.20 

. -20 
. .LD -: 41’) or reduced 

with zinc to compound_7 ( 3 D = 18.s”,c 2.2 in benzene,o.p. 10.22”:, lit 

cyclization of 1 gave compound g ( ?c$)= 

‘. G<F = 181O). The 

10.72,s 1.2 in chloroform, o.p. l.O.G,lit. 8 ;fI:$1039. 

We could then compute the optical induction during the cyilization step (&a --,s) which was 

22%. The relative configurations of compounds aa and ab were determined by a comparison of 

the NMR spectra of acids 9_ ( trans and sis) with the spc: tra of similar compounds kn.awn in 

literature’. 
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