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of a d o m i n a n t  m u t a t i o n  effect ing t h e  ske le ton  is remote .  
R e s o r p t i o n  si tes are cons idered  a measu re  of. d o m i n a n t  
l e tha l  m u t a t i o n .  W h e n  females  are no t  t r ea ted ,  a decrease  
in l i t t e r  size w i t h o u t  a c o n c o m i t a n t  increase  in r e so rp t ion  
sites m i g h t  be  due  to  p r e i m p l a n t a t i o n a l  was tage  as a 
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Male fertility (A), and average implantations (live and dead)/litter 
(B) in CHS-treated (solid lines) and control (broken lines) rats. Data 
from mating trials, 1-3 (CHS-treated males and females), 5-8 and 
12-13 (CHS-treated males only) and 9-11 (neither sex treated) is 
plotted. 

resu l t  of e i the r  decreased ab i l i ty  of t he  spe rm to fert i l ize 
or low v i ab i l i t y  of t he  zygotes,  p r e v e n t i o n  of m i t o t i c  
ac t iv i ty ,  or i nab i l i t y  of t he  b l a s tocys t  to  imp lan t .  A 
prev ious  cytological  s t u d y  of semen  of C H S - t r e a t e d  r a t s  
recovered  f rom the  v a g i n a  a f te r  m a t i n g  i nd i ca t ed  no  
vis ible  change  in spe rm m o r p h o l o g y  or mot i l i ty .  F u r t h e r  
work  is requ i red  to e luc ida te  t he  n a t u r e  of t he  decreased  
l i t t e r  size a n d  impa i r ed  fe r t i l i ty  obse rved  fol lowing CHS 
t r e a t m e n t  of males6.  

Rdsumd. Des ra t s  m~les t ra i t6s  o r a l e m e n t  avec  du  sul- 
fa te  de cyc lohexy lamine  (220 mg/kg / jour )  on t  6t6 
accoupl6s ~ des femelles t ra i t6es  ou non  avec  du  sul fa te  de 
cyc lohexy lamine .  Dans  les 2 cas, il y a eu des d e s c e n d a n t s  
moins  n o m b r e u x  que chez les contr61es. Les r6su l t a t s  
sugg6ren t  que l 'e f fe t  est  t r a n s m i s  p a r  les males  t ra i t6s  et  
est, peut -6 t re ,  caus6 p a r  u n  d o m m a g e  g6ngt ique  expr im6  
a v a n t  l ' i m p l a n t a t i o n  de l ' e m b r y o n .  
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11 f l - M e t h y l - 1 9 - N o r s t e r o i d s : * N o v e l  P r o g e s t a t i o n a l  

A c o n t i n u e d  search  for subs t ances  w h i c h  m a y  h a v e  
a d v a n t a g e s  over  k n o w n  ora l  con t r acep t i ve s  h a d  led us 
to  t he  d i scovery  t h a t  in e x p e r i m e n t a l  an ima l s  ce r t a in  
11f i -methyl -19-nors tero ids ,  as single subs tances ,  possess 
some of t he  h o r m o n a l  p roper t i e s  cha rac t e r i s t i c  of m i x t u r e s  
of s te ro id  h o r m o n e s  p r e sen t l y  used in h u m a n  fe r t i l i ty  
con t ro l  t a n d  lack o the r  undes i r ab le  proper t ies .  The  
syn thes i s  a n d  some of t h e  biological  p roper t i e s  of 17~- 
e t h y n y l -  17 f i -hydroxy-  11fl- m e t h y l e s t r -  4 -en-  3-one (XI I )  
and  3 fl, 17/%diacetoxy-17 e - e thyny l -  11 f l -methyles t r -4-ene  
( X I I I )  are descr ibed  p resen t ly .  

Thus  t he  readi ly  ava i l ab le  17 ,17-e thy lened ioxyes t r a -  
1, 3, 5(10)-triene-3, 11fl-dioI 2 (I) was  c o n v e r t e d  w i t h  
m e t h y l  iodide, methaffol ,  a n d  p o t a s s i u m  c a r b o n a t e  to  
I I  8, m p  127-128 ~ wh ich  was oxidized w i t h  8 N  chromic-  
sulfuric  acid in  ace tone  a t  0 ~ to  t h e  ke tone  I I I .  T r e a t m e n t  
of t he  c rude  ke tone  I I I  w i t h  m e t h y l  m a g n e s i u m  b r o m i d e  
followed b y  hydro lys i s  of t he  p r o d u c t  I V  in s t rong  acid 
y ie lded 11 fl - h y d r o x y  - 3 - m e t h o x y  - 11 e - m e t h y l e s t r a  
1, 3, 5, (10)- t r ien-17-one (V), m p  178-179 ~ Zma~ 2.72, 5.71, 
and  6.18 ~z, N M R  m a x i m a  a t  67 and  99 (C-11 and  C-13 
methy l s )  Hz. D e h y d r a t i o n  of V in re f lux ing  benzene  
c o n t a i n i n g  p- to luenesul fonic  acid p r o v i d e d  3 -me thoxy-  
l l -methyles tra- l ,3 ,5( lO) ,  9(11)- te t raen-17-one  (VI), m p  
95 ~ 2,,,x 257.5 n m  (e = 18,050) wh ich  upon  h y d r o g e n a t i o n  
in m e t h a n o l  w i t h  Pd-C af forded 3 - m e t h o x y - l l f i - m e t h y l -  
estra-1,  3, 5(10)- t r ien-17-one (VII) ,  m p  152 ~ N M R  m a x i m a  
a t  51 and  58 (C-11fl me thy l )  a n d  62 (C-13 me thy l )  Hz  and.  
in  m i n o r  a m o u n t ,  3 - m e t h o x y - l l a - m e t h y l - 9 f l - e s t r a -  
1, 3, 5 (10)-trien- 17-one (VIII ) ,  m p  129-130 ~ N M R  m a x i m a  
a t  75 a n d  83 (C-11~ me thy l )  and  61 (C-13 m e t hy l )  Hz.  
R e d u c t i o n  of V I I  wi t t l  sod ium b o r o h y d r i d e  gave  t he  
co r re spond ing  a lcohol  I X ,  m p  108-110% which  u p o n  
r e d u c t i o n  w i t h  sodium,  a m m o n i a ,  and  t -bu ty l  a lcohol  

H o r m o n e s  

followed b y  O p p e n a u e r  ox ida t i on  of t h e  p r o d u c t  w i t h  
a l u m i n u m  / -propoxide ,  cyc lohexanone ,  a n d  re f lux ing  
to luene  y ie lded t he  ke tone  X, m p  140-142 ~ E t h y n y l a t i o n  
of X w i t h  l i t h i u m  ace ty l ide  in t e t r a h y d r o f u r a n  fol lowed 
b y  hydro lys i s  of t h e  p r o d u c t  X I  in s t rong  acid y ie lded 
17 ~ - e t h y n y l -  17 fl- h y d r o x y  - 11 fi- m e t h y l e s t r  - 4- ell - 3 - one 

m p  222-223 , "~re~x 241 n m  (XlI), o MeOH ( e =  17,500), mazNBr 2.92, 

3.07, and  6.00 F. R e d u c t i o n  of X l I  w i t h  l i t h i u m  tri- t-  
b u t o x y a l u m i n u m  h y d r i d e  followed b y  d i ace ty l a t i on  of 
t he  p r o d u c t  a f forded 3/5, 17 fl, d iace toxy-  17 c~-ethynyl-11 fl- 
methylestr-4-ene (XlII), m p  148-150 ~ 

A buf fe red  h o r m o n a l  ac t ion  is cha rac te r i s t i c  of X l I  
a n d  X l I I .  I n  e x p e r i m e n t a l  an imals ,  t h e y  e x h i b i t  p o t e n t  
p roges t a t i ona l  act ivi t ies ,  an t i -es t rogen ic  act ivi t ies ,  a n d  
es t rogenic  responses  in  t he  es t rogen  def ic ient  s ta te .  

Thus,  in  t he  Clauberg  assay  4 for p roges t a t i ona l  a c t i v i t y  
t he  ac t iv i t i es  of XlI, XlII, and  X I V  w h e n  a d m i n i s t e r e d  
s.c. were 25 :25 :1 ,  respect ively ,  a n d  w h e n  a d m i n i s t e r e d  
ora l ly  were 10 :10 :1 ,  respec t ive lyK I n  t h e  r a t  vag ina l  

1 See G. PINcUS, The Control o] Fertility (Academic Press, Inc., 
NewYork, N.Y. 1965) and V. A. DRILL, Oral Contraceptives 
(McGraw-Hill Book Co., NewYork, N.Y. 1966). 

2 j .  S. BARAN, J. reed. Chem. 70, 1188 (1967). 
a This substance and others prepared below gave satisfactory 

analyses. The NMR-spectra were determined in deuterochloroform 
on a Varian Model A-60 spectrometer at 60 Mc with M%Si as an 
internal standard. 

4 C. W. EMMEI~S, in Hormone Assay (Academic Press, Inc., NewYork, 
N.Y. 1950), p. 422. 
XlI I  also exhibits potent anti-estrogenic activity in the immature 
female mouse treated with estrogen which correlates well with the 
progestational activity obtained in the Clauberg assay. 
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smea r  assay"  s.c. a d m i n i s t e r e d  X I I  and  X I I I  e x h i b i t e d  
16% a n d  18% the  a c t i v i t y  of s.c. a d m i n i s t e r e d  estrone,  
respect ively ,  a n d  ora l ly  a d m i n i s t e r e d  X I I  a n d  X I I I  
e x h i b i t e d  37% a n d  17% t he  a c t i v i t y  of s.c. a d m i n i s t e r e d  
es t rone,  respect ive ly .  I n  t he  ova r i ec tomized  r a t  t r e a t e d  
w i t h  X I I I  a n d  X V  t he  i n h i b i t i o n  of t h e  increase  of p i t u -  
i t a r y  L H  c o n t e n t  was  140% a n d  15%,  respect ively ,  a n d  
of FSI-I c o n t e n t  was  300% and  12%, respect ive ly ,  t h a t  
of es t rone,  w h e n  t he  c o m p o u n d s  were a d m i n i s t e r e d  s.c. 

H e p a t i c  exc re to ry  func t ion ,  wh ich  can  be  a l t e red  b y  
es t rogen  t h e r a p y  in m a n  a n d  m a y  be  l inked  to  changes  
in me tabo l i c  f u n c t i o n  in t h e  l iver  ~, was  assessed fol lowing 
a d m i n i s t r a t i o n  of X I I I  in b o t h  t h e  r a b b i t  and  r a t  us ing  

D 01 " ~  " " ~ -  CH~ 
R I R=H 7_=-OH,--H CH~ - i  

Z R=CH~ ?_=-OH,--H ~Z=O--CHz 
III R=CHa I=0 V Z=O 

10 

CH~ ~ llf~-Ne, goc-li 7.=0 Cli~ 
V~I II~-F10, If~-ll 7_:I] I/! 
IX llf~-Ple, 9~-14 Z=-l]i4--H 

R CH~ L.-.C=- GFI 

0 y 
CH~ 

X Z=I] ~ Y=O R:CH~ Z=H 
Z Z=-OH, C-=CH Xlll Y:-OAC,--H R:CH~ Z=AC 

~V Y:O R=H Z=H 
XV Y=-I]AG,--H R=H Z=AG 

t h e  s u l f o r b r o m o p h t h a l e i n  (BSP) test .  The  r a b b i t  B S P  
t e s t  was  pe r fo rmed  accord ing  to  t h e  m e t h o d  of LENNON8 
a n d  t he  r a t  B S P  t e s t  was  done  us ing  a m e t h o d  s imi la r  
to  t h a t  r epo r t ed  b y  GALLAGHER et  al. 9 1 7 ~ - E t h y n y I  
estradiol ,  17fl-estradiol,  a n d  sod ium es t rone  3-sulfate,  
w h e n  a d m i n i s t e r e d  ora l ly  to  r a t s  a t  0.5, 10 and  5 M P K  
per  day,  respect ively ,  caused  s ign i f ican t  effects  on  B S P  
re ten t ion .  The  oral  a d m i n i s t r a t i o n  of X I I I  a t  10 M P K  
per  day  for  4 days  in  t he  r a b b i t  a n d  a t  20 M P K  per  day  
for 10 days  in t he  r a t  fai led to  cause  s ign i f ican t  a l t e r a t i o n  
in B S P  r e t e n t i o n  1~ I n  l ike m a n n e r ,  X V  ( E t h y n o d i o l  
d iace ta te )  a n d  p roges t e rone  were devoid  of effects on  
B S P  r e t e n t i o n  in rats .  

Thus ,  X I I I  m a y  be  s imi la r  to  o the r  p r o g e s t a t i o n a l  
agen ts  in fai l ing to  a l t e r  hepa t i c  exc re to ry  func t i on  a n d  
m a y  possess a n o v u l a t o r y  p roper t i e s  w i t h o u t  some of t he  
me tabo l i c  effects which  a t  t imes  can  be  assoc ia ted  w i t h  
m i x t u r e s  of s tero id  h o r m o n e s  p r e sen t l y  used in h u m a n  
fe r t i l i ty  control .  Because  X I I I  also appea r s  to  exer t ,  as 
a single subs tance ,  a buf fe r ing  t y p e  of h o r m o n a l  act ion,  
i t  m a y  no t  exh ib i t  some of t h e  phys io logica l  effects 
exe r t ed  b y  h igher  doses of pu re  es t rogenic  or p roges ta -  
t i ona l  agents .  

Zusammen/assung. Die S y n t h e s e  yon  3fi, 17fl-Diace- 
toxy-17~- ) i_ th iny l - l l f l -Methy les t r -4 -en  (XII )  wi rd  be- 
schr ieben.  Die S u b s t a n z  bes i t z t  besonde r s  s t a rke  An t i -  
Ier t i l i t / i t se igenschaf ten ,  wie sie sons t  n u r  Mischungen  yon  
H o r m o n e n  eigen sind,  welche fiir die Humanfe r t i l i tS . t  
b e n u t z t  werden,  j edoch  ohne  de ren  N e b e n w i r k u n g e n .  
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6 j .  D. BIGGERS and P. J. CLARINGBOLD, J. Endocrin. 17,277 (1954). 
7 M. N. MOLLER and A. KAPPAS, J. clin. Invest. 44, 1214 (1965). 
8 H. D. LENNON, J. Pharm. exp. Ther. 751, 143 (1966). 
9 T. G. GALLAGHER JR., M. M. MOLLER and A. KAPPAS, Trans. Ass. 

Am. Physicians 78, 187 (1965). 
10 It should also be noted that oral administration of XIII at 5 MPK 

in the rat failed to cause any elevation of serum glutamic oxalo- 
acetic transarninase levels. 

Zur L e b e r r e g e n e r a t i o n  der Ratte  n a c h  T e i l h e p a t e k t o m i e  w~ihrend akuter  CCl~-Intox ikat ion  ~ 

N a c h  I n j e k t i o n  v o n  3 H - T h y m i d i n  wurde  au to rad io -  
g r aph i sch  der  A b l a u t  der  Leberze l lp ro l i fe ra t ion  bei  gleich- 
zei t iger  k o m p e n s a t o r i s c h e r  u n d  r e p a r a t i v e r  R e g e n e r a t i o n  
a n  eben  ausgewachs enen  R a t t e n  u n t e r s u c h t .  Als Reiz  fiir 
die k o m p e n s a t o r i s c h e  R e g e n e r a t i o n  d ien te  dabe i  eine 2/3 
T e i l h e p a t e k t o m i e  (2/3 TH)  u n d  als S t imu lus  fiir die repa-  
r a t i v e  R e g e n e r a t i o n  eine a k u t e  CCl~-Intoxikat ion,  wobei  
wi r  r e l a t i v  e inhei t l iche,  15~ppchenzentral gelegene, b is  auf  
die In termidi /~rzone  i ibergre i fende  Nekrosen  induz ie r t en .  
Als F u n k t i o n  der  Zei t  n a c h  diesen be iden  E ingr i f f en  iiber- 
p r i i f t en  wir  fo lgende F a k t o r e n :  a) den  Pro l i fe ra t ions -  
u m f a n g  im Lebe rep i t he l  gemessen  a m  P r o z e n t s a t z  D N S  
s y n t h e t i s i e r e n d e r  K e r n e  (3H-Index)  u n d  in  Mitose  bef ind-  
l iche Zellen (Mitose-Index) ,  b) den  P ro l i f e ra t ionsmodus ,  

das  he iss t  die D N S - S y n t h e s e r a t e  ( re la t ive  N e u b i l d u n g /  
Zei te inhei t )  sowie die D a u e r  der  p o s t s y n t h e t i s c h e n  P h a s e  
G2 u n d  der  Mitose, c) den  P ro l i f e r a t i onsab l au f  in  den  
Sternzel len.  Die Be funde  w u r d e n  so lchen  n a c h  al le iniger  
2/3 T H  2 konf ron t i e r t .  

U n t e r s u c h t  w u r d e n  m~tnnliche, im  Mi t t e l  240 g schwere  
S p r a g u e - D a w l e y - R a t t e n ,  t yp i sche  2/3 T H  zu be l ieb igen  
Tages-  u n d  Nach tze i t en ,  s te t s  3 h sp~ter  CCl~-Injekt ion 
i.p. (frisch be re i t e t e  3% L 6 s u n g  v o n  r e i n e m  CC14 in 

1 Mit Unterstfitzung der Deutschen Forsehungsgemeinsehaft. 
2 E. ST6CKER, Verb. dt. Ges. Path. 50, 53 (1966). 

J. PosT, A. K~IN und J. HOFFMAN, Arch. Path. 70, 314 (1960). 


