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Preliminary Notes 

Isolation and identification of 18-hydroxyoestrone from the urine 
of pregnant women 

LOKE, WATSON AND 3IARRIAN 1 recently isolated a previously undescribed Kober  chromogeu 
(KC-6A) having the probable  formula  ClsH220 a f rom the urine of p regnan t  women.  The infrared 
spec t rum of KC-6A showed no band  at 1377 cm -1, and on t r e a t m e n t  wi th  alkali it yielded 0. 9 M 
equivalent  of formaldehyde (chromotropic acid reaction) and a ketonic-phenolic product  (I) which 
resembled oestrone in its chromatographic  behaviour,  bu t  which, unlike the latter, was not  a 
Kober  chromogen.  On the  basis of this evidence KC-6A was provisionally identified as 18-hydroxy- 
oestrone and the product  (I) as an I8-noroestrone.  

By similar methods  to those used by  LOKE et al. 1 a fur ther  ba tch  of KC-6A has been obtained 
in a yield of 16 mg from 400 1 of urine. After three crystall izations f rom methanol  a p roduc t  was 
obtained which showed a double melt ing point  (about  220 ° and 248 257 °) (uncorr.;  evacuated 
sealed capillary). 

KC-6A recovered from the mother  l iquors (I1.2 ing) was  t rea ted  with I N N a O H  at room 
t empera tu re  for 5 h when the theoretical am oun t  of formaldehyde as judged by  the chromotropic  
acid reaction was formed. By acidification of the react ion mixture  and ext rac t ion  wi th  chloroform, 
(I) was  obtained as a crystalline solid in a yield of io mg. Distillation of the aqueous phase into 
Brady ' s  reagent  yielded a p roduc t  (II) which after  purification by  ch roma tography  on A120 a and 
crystal l ization from ethanol  had m.p. 16o-162.5 ° (uncorr.). The mixed m.p. of (II) wi th  authent ic  
formaldehyde 2 : 4-dini t rophenylhydrazone (m.p. 162 164°, uncorr.) was 16i-  163 ° (uncorr.). 

I (9 mg of above-described prepara t ion  combined wi th  2 mg obtained f rom a previous batch 
of KC-6A) was methyla ted  wi th  dimethyl  sulphate  in I N N a O H  for 2 h at  37 % Ethe r  extract ion 
gave the crude methyl  ether of I in a yield of 8.5 rag. After ch roma tog raphy  on A120 a (benzene- 
hexane) and two crystall izations f rom methanol ,  1. 3 mg of a product  (m.p. I43- i47  °, uncorr.) 
were obtained. Mixed with the synthet ic  methyl  ether described below (m.p. 145-147 °, uncorr. ,  
Ed inburgh  determinat ion)  the m.p. was 142-147 °. 

Authent ic  I8-noroest rone-3-methyl  ether  was prepared by total  synthesis  as follows. The 
155 ° (fl) isomer of dl-l-OXO-8-methoxy-I,2,3,4,4a,4b,5,6,lob,II,I2,I2a-dodecahydrochrysene, 
known to have the na tura l  configuration by  its conversion to oestrone 2, was condensed with 
turfura ldehyde to give the 2-furfurvlidene derivative (m.p. i7o-172° corr.), which in t u r n  was 
degraded by  ozonization to dl-/~-(2-carboxy-7-methoxy-I,2,3,4,9, i o , i r , i 2 - oc t a hyd r o - i - phe n -  
anthrene)-propionic  acid (m.p. 215-215.5 ° corr.). The dimethyl  ester (m.p. 81-82°), produced by  
the action of diazomethane on the  diacid, was cyclized with po tass ium t-butoxide a, and the 
result ing keto ester t reated with hydrochloric and acetic acids to effect hydrolysis  and decarboxyla-  
tion. The product  was a mixture  consist ing of two isomers, one melt ing at 12o-I2I  ° corr. and the 
other  at 149-~5 o° corr. (VVisconsin determinat ion) .  One of these is clearly dl-I8-noroestrone 3- 
methyl  ether, and the other  the I3-iso e~imer. The solution (ctfloroform) infrared spect rum of the 
higher melting isomer was identical witti t ha t  of the product  derived from KC-6A. \Vhether  this 
material  has  the na tura l  or I3-iso configuration is still uncertain,  and this ma t t e r  is receiving 
fur ther  at tent ion.  In  any case the identi ty of the synthet ic  and natura l ly  derived products  proves 
unequivocally t ha t  KC-6A is indeed correctly formulated as 18-hydroxyoestrone.  

The expenses of this work were in par t  defrayed by  grants  (to G. F. MARRIAN) from the 
Medical Research Council and the  Melville Trus t  for Cancer Research. K. H. LOKE is indebted to 
the lat ter  body for a Research Fellowship, and \V. L. MEYER to the Nat ional  Science Foundat ion  
for similar suppor t .  
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