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Aromatization in vivo 

of 3 p,|7~bisacetoxy-t7~-ethYnYl-|9-nor-androst=~,=ene (SC-II 800) 

Clinical interest  in the  I9-nor-steroids began wi th  the synthesis  of x7x-ethynyl- 
i9-nor- tes tosterone by DJERASSI el al. 1. The ever-increasing widespread use of oral 
i9-nor-progest ins p rompts  this pre l iminary  report, of an invest igat ion concerning the 
metabol ism of SC-I180o which began in these laboratories two years  ago. Reported 
metabolic a l te ra t ions  in  vivo of certain I9-nor-steroids to compounds  possessing 
androgenic and/or  estrogenic act ivi ty,  suggested the  feasibility of inves t iga t ing  ur inary  
metabol i tes  of SC-I180o. 

J 

Following the oral adminis t ra t ion  of 6o mg of SC-II  800 to hospital ized women, 
24-h urine specimens were collected, preserved by the addit ion of chloroform, and 
stored at ..... 20 °. The entire  specimen was ad jus ted  t o p H  4-5 and ace ta te  buffer wa.~ 
added. Incuba t ion  was carr ied out with IO0O uni t s /ml  of fl-glucuronidase (EC 3.2.1.31) 
(Ketodase) for 72 h a t  37 °. The hydrolyzed ur ine was ex t rac ted  for 24 h on a cons tan t  
e: : t ractor  uti l izing ethyl  acetate .  The phenolic fraction was prepared  according to 
the method  described by BROWN z. Prepara t ion  and  pre l iminary  purification of the 
neutra l  fraction was done according to our method  3. Spot tests,  ag described by 
.~,XELI~OD 4 were used to locate the phenolic compounds.  

Pre-, dar ing  and  post-drug u r ina ry  levels of etiocholanolone, androsterone,  de- 
hydroepiandrosterone,  I I-OXo-etiocholanolone, I I -hydroxyet iocholanolone,  i i -oxo-  
androsterone and i I -hydroxyandros te rone  remained the same. Significant u r ina ry  
estrogen al terat ions of estrone,  estradiol and  estrioI were encountered.  Also, a different 
phenolic metabol i te  appeared only in the ur ine collected dur ing the ingestion period. 
The residue of the phenolic fraction was chromatographed  in a t o l u e n e - p r o p y l e n e  
glycol sys tem for 24 h. The new area  was e luted and  re -chromatographed  in a methyl-  
cvclohexane--formamide sys tem for 24 h, from which it was e luted and  re-run in 
a light p e t r o l e u m - t o l u e n e / m e t h a n o l - w a t e r  sys tem for 4 h. This  area  gave positive 

.reactions to 0.2 s a tu ra t ed  KMnO a, FeCIs-K3Fe(CN), ,  and urea-SnC12 reagent .  The 
pink color formed with the  la t t e r  reagent  is posit ive only for I7a -e thyny l  estradiol 4. 
Re-chromatography  of the  phenolic compound in the  above systems failed to separa te  
from a s t anda rd  of I7a -e thynyl  estradiol,  e i ther  on the  side limbs or on admixed 
papergrams.  Acetvlat ion ,.,f the  phenolic compounds failed to resolve it from the  
ace toxy-der iva t ive  of the s t anda rd  in the above described systems.  In  methanol  no 
maximal  absorpt ion was found,while  the  2max in HaSO 4 was 2 7 5 , 3 6 0 , 4 6 0  and  52o mt~. 
the same as observed for the s t anda rd  compound,  as previously repor ted  af ter  chro- 
ma tography  5. Quan t i t a t ion  by means of the  Kober  color method  6 followed by an 
Allen correction, demons t r a t ed  the  occurrence of 58/~g of XT~-etilynyl estradiol per 
z4-h urine. Repea ted  studies gave essentially- the  same results. The phenolic compound 
caused a ba thochromic  shift of ~o m/~ in the  maximal  absorption when the estradiol  
reagent  was used. This was also t rue  of the  s tandard .  

As a control,  6o mg of the  adminis te red  drug from the same lot number  was 
worked up in the  same m a n n e r  as described above. All efforts failed to demons t ra te  
the presence of any  I7~-e thynyl  estradiol  as a con tamina te  in this  sample. 

These findings are in keeping wi th  those repor ted for o ther  I9-nor-steroids.  
ENGEL 7 studied Ig-nor- tes tosterone,  in  vivo, and found a conversion of o.03 % to 
t,st rone. BROWN A N D BLAIR a found tha t  adminis te r ing  I7a-e thynyl -z9-nor- tes tos terone  
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r ~ t x e d  in the formation of i7~-ethynyl  estradioI and estrone. Likewise, BREUER ~ 
r ~ d  the same conversion in o.x and  o.os-o.x ° 0 yield, respectively. KAISER x° 
reported an absolttte excess excretion off total  estrogens to be only 7 b~g following 
r txe,administration of 2oo mg of esterized nor-testosterone der ivat ives  and  emphasizes 
t ~ i s  a shift  in the  relat ionship among the individual  estrogen fractions depending 
,,m~che compound given. A similar, but  more detai led s tudy  has been reported by  
[A~G~-CKER u. In the  present  s tudy,  it wa_~ felt t h a t  perhaps  a grea ter  conversion 
to, a=phenolic der ivat ive  might  occur due to the  presence of the  3fl-hydroxy group. 
:kVpm-entiy, the  estefification of the 3fl-alcohoi prevented  any  accelerated aromati -  

o~ yields the biologically potent  zgtman; as we found SC-Ii8OO to form in about  o.x ..,o . 
compotmd, i7m-eth3~yl estradiol. 

~ , ~ I G E L  7 reported the conversion of xg-nor-testosterone to two new androgens,  
~O÷nor-androsterone and  Ig-nor-etiocholan-3~-o|-xT-one. ~ R E U E R  12 reported no gross 
a ~ n  in I7-ketosteroids or I7-ketogenic steroids following the use of Ig-nor- 
c ~ ~ d s .  Our results failed to demons t ra te  any  a l tera t ion in the seven above 
~ n e d  androgens by our fract ionat ion procedure. 

Isolat ion and  identification of the major  ur inary  metabol i tes  of SC- i I8oo,  a.~ 
x ~ a . ~  ;ha  clinical observations,  will be published elsewhere. In conclusion, we have 
d~mmnstrated the removal in vivo of the 3fl, x7fl-bisacetoxy group with  the  concomi- 
tammaxomatization of ring A of SC-xx8oo to form x7~-ethynyl estradiol. 
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5 e m ~  and Company. Also supported by the Cornier Fund,  Ohio Sta te  Universi ty.  
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