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TabIe I. Progesterone-like property of norethindrone allenologs 

OH 

0 - ~  -R 

R No. MED �9 Relative 
of rabbits (mg) potency 

-C~CH (norethindrone) III 55 (6)~ 0.05 100 
-CH=C=CH~ IV 42 (7) 0.0025 2000 
-C(CH~)=C=CH~ V 51 (5) 0.005 1000 

~MED, daily dose of the compound which if administered s.c. for 5 
days produced a minimal effective response in the Clauberg test. 
b Dose levels used to establish NED. 

Table II. Estrogenic effects of mestranoI allenologs 

OH 

0 -~ -R 

CH 3 

R No. EDs0 Relative 
of rats (mg) potency 

-C=CH (mestranol) VI 137 (4) 0.003 100 
-CH=C~CH 2 VII 24 (3) 0.010 33 
-C(CH~)=C=CH~ VIII 82 (4) 0.015 20 

a d d i t i v e  over  severa l  of those  increases  k n o w n  to be 
o b t a i n a b l e  w i t h  ce r t a in  ' ske le ta l '  modi f ica t ions .  The  
necess i ty  of t he  d i rec t  a t t a c h m e n t  of t he  u n s a t u r a t e d  side 
cha ins  in I V  a n d  V - i.e., of t he  ~-al lenyl  ca rb ino l  n a t u r e  
of these  c o m p o u n d s  - is d r a m a t i z e d  b y  t h e  a l m o s t  
comple t e  lack of a c t i v i t y  of t he  r e l a t ed  fl-allenyl carbinol ,  
R = -CH(CH3) -CH=C=CH ~, t h i s  h a v i n g  a s a t u r a t e d  
c a r b o n  a t o m  inse r t ed  be t w een  t he  a l lene m o i e t y  and  t he  
nucleus .  

In  c o n t r a s t  to  t he  above  p ic ture ,  t he  es t rogenic  p o t e n c y  
(as d e t e r m i n e d  f rom the  r a t  vag i na l  smea r  assay  11) of t he  
mes t ran01 t y p e  is on ly  s l igh t ly  af fected (in fact ,  is reduced)  
b y  t he  ace ty lene  -+ al lene mod i f i ca t i on  (Table  II) .  

P r e s e n t l y  we h a v e  no b iochemica l  e x p l a n a t i o n  for t h i s  
a l lene e n h a n c e m e n t .  I t  seems i m p r o b a b l e  t h a t  such  a 
r e l a t ive ly  smal l  s ter ic  d i f ference as t h a t  be t w een  ace ty lene  
and  al lene could accoun t  for so cons iderab le  an  increase  in 
ac t iv i ty .  I t  is p e r h a p s  more  a t t r a c t i v e  to specula te  t h a t  
t he  g rea te r  (and di f ferent)  chemica l  r e a c t i v i t y  of the  
a l lenyl  ca rb ino l s  in t h e  l a b o r a t o r y  1~ is ca r r i ed  over  to  t he  
phys io logica l  s y s t e m  and  t h a t  a chemica l  r eac t ion  w i t h  a 
r ecep to r  p ro t e in  becomes  of p r i m e  i m p o r t a n c e  13 

I t  is, a t  a n y  ra te ,  t e m p t i n g  to conc lude  : would  t he  a l lene 
side cha ins  h a v e  been  d i scovered  first ,  t h e  now  u b i q u i t o u s  
ace ty lene  would  h a v e  h a r d l y  acqu i red  such an  exclus ive  
pos i t ion  in t he  field of c o n t r a c e p t i v e  progestins~4. 

Zusammen/assung. Die E i n f i i h r u n g  e iner  A l l eng ruppe  
an  Stelle der  i ib l ichen A c e t y l e n - S e i t e n k e t t e  in  konzep-  
t i o n s v e r h f i t e n d e n  1 9 - n o r - T e s t o s t e r o n d e r i v a t e n  e r g i b t  eine 

i i be r r a schende  S te ige rung  der  ges t agenen  W i r k s a m k e i t .  
E ine  ana loge  Mod i f ika t i on  t y p i s c h e r  0 s t r o g e n e  wie 
Mes t r ano l  bee in f luss t  die 6s t rogene  W i r k s a m k e i t  n u t  
unwesen t l i ch .  
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Part ia l  S e q u e n c e  of  the  T y r o s i n e  R e g i o n  o f N e o c a r z i n o s t a t i n  

The  a n t i t u m o r  p r o t e i n  a n t i b i o t i c  n e o c a r z i n o s t a t i n  
(NCS) l, 2 has  un ique  biological  p roper t i e s  1, 3, 4 and  is 1)eing 
c l inical ly  t e s t ed  5. W e  h a v e  i n v e s t i g a t e d  i ts  chemica l  
propert ies2,6,7 a n d  are p r e s e n t l y  engaged  in s t r u c t u r a l  
studiesS, 9 of t h i s  p ro t e i n  wh ich  consis ts  of 109 a m i n o  acid 
residues.  NCS con ta ins  a s ingle t y ros ine  res idue  wh ich  has  
been  imp l i ca t ed  as i m p o r t a n t  for i ts  b iological  ac t iv i ty .  
A p a r t i a l  sequence  is r epo r t ed  he re in  of t h e  ty ros ine -  
c o n t a i n i n g  pep t i de  (T v possess ing 46 a m i n o  acid residues)  
o b t a i n e d  b y  a u t o m a t e d  EDMAN d e g r a d a t i o n  t~ a f t e r  
t r y p t i c  d iges t ion  of t e t r a - S - c a r b o x y m e t h y l a t e d  NCS. 

The  2 disulf ide  bonds  were r educed  b y  d i t h i o t h r e i t o l  in  
l iqu id  a m m o n i a  so lu t ion  fol lowed b y  S - c a r b o x y m e t h y l a -  
t ion  t h r o u g h  a d d i t i o n  of ch loroace t ic  acidlY. A p H - s t a t -  
con t ro l led  (pH 8.2) i n c u b a t i o n  w i t h  d icyc lohexy lca rbod i -  
imide  ~reated t r y p s i n  (Serva,  Heidelberg)  (E/S rat io,  
1 : 100), for 40 m i n  a t  25~ u n d e r  n i t r ogen  in t he  presence  
of 0 . 0 0 1 M  Ca++, gave  5 f r a g m e n t s  wh ich  were s e p a r a t e d  
b y  p r e p a r a t i v e  p a p e r  c h r o m a t o g r a p h y  ( n - B u O H /  
CHaCOOH/H20 ,  4 : 1 : 5, u p p e r  phase) .  The  PAIJLu r eagen t  
was appl ied  to  a guide s t r ip  to  i den t i fy  t he  ty ros ine -  
c o n t a i n i n g  pep t ide  (T2) wh ich  was  t h e n  e lu ted  w i t h  0.1 M 
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NH4OH and  lyophil ized.  Pep t i de  T 2 w a s  fu r ther  pur i f ied 
by  p repa ra t ive  paper  e lect rophores is  la a t  p H  6.5. I t  was 
f inal ly c h r o m a t o g r a p h e d  on a Sephadex  G-50 co lumn 
(2.5 • 190 cm) wi th  0 . 1 M  N H , O H .  

The pep t i de  (T~), t hus  obta ined ,  reac ted  pos i t ive ly  
wi th  the  PAULY, SAK&GUCHI, EHRLICH, n inhydr in ,  and 
ch lo r ine -KI - s t a r ch  reagents .  Amino  t e rmina l  analysis  by  
the  D a n s y l - m e t h o d  ~ gave a single val ine residue.  The 
homogene i ty  of pep t ide  T2 was fu r ther  cor robora ted  by  
two d imens iona l  e l ec t rophores i s -ch romatography  which  
showed a single spot.  Amino  acid analysis  ~s gave (46 
residues):  Argl.0CM-Cys~.sAsx~.~Thr4.6Sert 4Glxa.0PrOl.1 
Gly~.~Ala,.0Val,.~Leu3.~Tyr~.0Phe~. 0 and  Trp~. 0. T ryp to -  
p h a n  was de t e rmined  spectrophotometr ical ly~% Manual  
sub t rac f ive  EDMAN degrada t ion  ~, carr ied out  essent ia l ly  
according to t h e  p rodecure  descr ibed by  BLOMBXCK et 
al. ~a, gave the  N- t e rmina l  t r i pep t ide  sequence Val-Ala-  
Gly-. Sequence analysis  in the  a u t o m a t e d  p ro te in  
s equena to r  (B~CKMMq, model  890), fol lowing previous ly  
descr ibed m e t h o d s  ~0, ~a, gave the  following resul t  in twice 

4 
r epea ted  expe r imen t s :  V a l - A l a - G l y - A l a - G l y - L e u - G l n -  

CM 
8 12 16 [ 

A l a - G l y - T h r - A l a - T y r - A s p - V a l - G l y - G l n - C y s - A l a -  ( ) -  
20 24 

V a l - A s n - T h r - G l y - V a l - L e u - .  No residue could be defi- 
n i te ly  ident i f ied  a t  s tep  19 in e i ther  degrada t ion ,  poss ib ly  
due to  the  presence  at  th is  pos i t ion of an amino acid (such 
as serine) giving rise to  a labile t h i o h y d a n t o i n  der ivat ive .  
No o the r  diff icul t ies  were observed in the  sequena to r  
s tudy.  Work  on the  comple te  sequence of neocarz inos ta t in  
is in progress  and  will  be pub l i shed  elsewhere 19. 

Zusammen/assung. Das a n t i t u m o r a k t i v e  P ro te in -Ant i -  
b io t ikum Neocarz inos ta t in  wurde  mi t  D i th io th re i t  in 
fli issigem A m m o n i a k  reduzier t  und  mi t  Chloressigs/ ture 
alkyliert .  T ryp t i s che  Spa l tnng  des t e t r a - S - c a r b o x y m e -  
t hy l i e r t en  Pro te ins  ergab 5 F ragmen te .  Die Sequenz yon  
25 Aminos~ureres ten  im ty ros inha l t igen  F r a g m e n t  H a 
wurde  du tch  EDMAN-Abbau im au t o ma t i s i e r t en  Sequena-  
tor  e rmi t te l t .  
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The Inf luence  of V i t a m i n  E on the E x p e n d i t u r e  of 

Since the  f i rs t  commun ica t i on  on the  subjec t  by  MOORE 1 
i t  is general ly  recognized t h a t  v i t a m i n  E is necessary  for 
op t ima l  u t i l iza t ion  of v i t a m i n  A. 

Studies  w i th  chicks and  ra ts  receiving v i t a m i n  A in t he  
form of cod l iver oil (DAM et al. 2,a) showed t h a t  more  
v i t a m i n  A was s tored  in the  l iver when  the  diet  con ta ined  
D, L-~-tocopheryl  ace ta te  t h a n  when  the  die t  was v i t a m i n  
E deficient ,  and, fur ther ,  t h a t  m e t h y l e n e  blue and  o ther  
redox  dyes  had  an effect  on the  s torage of v i t a m i n  A in t he  
liver s imilar  to  the  effect  of v i t a m i n  E. I t  was, therefore ,  
held  l ikely t h a t  the  spar ing  ac t ion  on v i t a m i n  A exer ted  
by  v i t a m i n  E is s imply  due to  inh ib i t ion  of the  au tox ida-  
t ion of p o l y u n s a t u r a t e d  f a t t y  acids which,  if unchecked,  
would  lead to des t ruc t ion  of v i t a m i n  A. 

The presen t  s tudies,  the  deta i ls  of which  will  be r epor ted  
elsewhere,  show t h a t  v i t a m i n  E has  a spar ing effect  on 
the  v i t a m i n  A c o n t e n t  also when  the  die t  does no t  con ta in  
f a t t y  acids. 

53-day-old chicks received for 13 days  a ' s t a r t e r  ra t ion '  
con ta in ing  no v i t amins  A and  E. Dur ing  the  last  6 days  

V i t a m i n  A f r o m  the Liver  

of th is  per iod,  each chick received by  m o u t h  equal  
doses of re t iny l  acetate .  Analysis  (method  as in reference ~) 
of the  livers of 10 chicks killed on the  14th day  showed 
t h a t  t he  average  a m o u n t  of re t inol  per  l iver was 8.37 mg. 
The r emain ing  43 chicks were d iv ided  in to  4 groups and  
given the  v i t ami n  A def ic ient  die ts  ind ica ted  in Table  I 
for a per iod of 4 weeks, wherea f te r  t h e y  were killed and 
the i r  l ivers assayed for v i t a m i n  A. The average a m o u n t s  
of v i t ami n  A (retinol) found in the  livers f rom each group 
of chicks af ter  the  4-weeks deple t ion  per iod are ind ica ted  
in Table  I as pe rcen t  of the  average a m o u n t  (8.37 mg) 
p resen t  i m m e d i a t e l y  before the  dep le t ion  period.  
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