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pure  b y  GLC of t he  d e r i v a t i v e  (IV) 5 (po lypropylene  
glycol cap i l l a ry  column~ 150 ~ h e l i u m  s t ream) .  However ,  
th i s  p a r t l y  resolved p r o d u c t  could be  f u r t h e r  pur i f ied  b y  
rec rys ta l l i za t ion  f rom ace tone-e ther .  The  pur i f ied  p roduc t ,  
( - ) -N-formyl- /%tyrosine  m e t h y l  e ther ,  h a d  m.p.  158-161 ~ 
(decomp.) and  [~]D = --125 ~ (c : 0.52, m e t h a n o l ) ;  
t he  opt ica l  p u r i t y  was a t  l eas t  91~ d e t e r m i n e d  b y  GLC 
of ( IVa) .  F r o m  the  m o t h e r  l iquor  of t h e  c inehonid ine  sa l t  
(or f rom the  less soluble d i a s t e r eom er  of t he  b ruc ine  
salts),  t he  p a r t l y  pur i f ied  e n a n t i o m e r  I I I  b of I I I  a was  
o b t a i n e d  and  f u r t h e r  pur i f ied  to  a t  leas t  95% opt ica l  
p u r i t y :  m.p.  158-161 ~ (decomp.) [c~]D = 4-130 ~ (c = 
0.54, me thano l ) .  

The  d e x t r o r o t a t o r y  N - f o r m y l a m i n o  acid ( I I I b )  (202 
mg) was ozonized in 30 ml  of 5% aqueous  formic  acid 
according  to  CORRODI a n d  HARDEGGER 6 du r ing  24 h, 
and  t h e  ozonide c leaved b y  t he  add i t i on  of 2 ml  of 30% 
h y d r o g e n  perox ide  in 2 ml  of formic  acid (20 h, 20~ 
F r o m  the  e v a p o r a t e d  reac t ion  mix tu re ,  a 24% yield of 
of D-aspa r t i c  acid (V), [elD = --27,1 ~ (C = 1,77 in 5 N 
HC1) was o b t a i n e d  b y  rec rys ta l l i za t ion  f rom water ,  a n d  
ident i f ied  b y  t he  I R - s p e c t r u m  and  b y  TLC. T he  dex t ro -  
r o t a t o r y  f o r m y l a m i n o  acid ( I I I b )  has  the re fo re  t h e  (R)- 
chi ra l i ty .  

The  l e v o r o t a t o r y  (S)-formyl  d e r i v a t i v e  ( I I I a )  (91% 
opt ica l  pur i ty)  was  t r a n s f o r m e d  to t h e  oily m e t h y l  es ter  
hyd roch lo r ide  (VI) b y  s i m u l t aneous  d e f o r m y l a t i o n  a n d  
es te r i f ica t ion  (abs. m e t h a n o l  s a t u r a t e d  w i t h  d r y  HC1; 
24 h, 20~ The  es ter  was  r educed  w i t h  excess l i t h i u m  
a l u m i n i u m  h y d r i d e  in abs.  d ioxane  (1 h, reflux) to  t he  
l iquid amino  alcohol  (VII) .  The  crude  p r o d u c t  was  isola ted 
f rom the  r eac t ion  m i x t u r e  b y  decompos i t ion  w i t h  w a t e r  
and  e x t r a c t i o n  w i t h  chloroform.  The  m i x t u r e  con t a ined  a 
m a j o r  c o m p o n e n t  (Rf 0.5, TLC w i t h  b u t a n o l  - acet ic  
acid - w a t e r  4 : 1 : 1 ; n i n h y d r i n  posi t ive)  and  severa l  
un iden t i f i ed  m i n o r  impur i t i e s  (Rf 0.16 up  to 0.9). The  IR-  
s p e c t r u m  showed no a b s o r p t i o n  in t he  c a r b o n y l  region. 

Select ive  N - a c e t y l a t i o n  of 85 m g  of c rude  (VII)  was  
car r ied  ou t  w i t h  i ml  of acet ic  a n h y d r i d e  in 5 ml  of m e t h a -  
nol  (5 h, 20 ~ to yield t h e  f inal  p r o d u c t  (I), wh ich  was pur i -  
fied b y  c h r o m a t o g r a p h y  on silica gel, r ec rys ta l l i za t ion  
a n d  s u b l i m a t i o n  a t  0.01 m m  Hg a n d  105-110~ over  all 
yield 15% f rom I I I a .  The  m.p.  a n d  mixed  m.p.  were 
124-124.5~ [~]D : - -149 ~ (c = 0.47, chloroform).  The  
IRf va lue  (TLC), I R -  a n d  N M R - s p e c t r u m ,  showed  no 
dif ference f rom those  of t he  n a t u r a l  p roduc t ,  wh ich  
the re fo re  has  t he  (S)-chiral i ty .  

Racemic  I, p r e p a r e d  in t he  same m a n n e r  f rom racemic  
I I ,  h a d  m.p.  108~ t h e  N M R - s p e c t r u m  and  I R - s p e c t r u m  
in ch lo roform were iden t ica l  w i t h  those  of the  op t ica l ly  
ac t ive  compound .  However ,  t he  I R - s p e c t r a  in  K B r  
showed  m a r k e d  differences  in t he  f inge r -p r in t  region.  

Summary. (S ) -3 -p -me thoxypheny l -  3 -ace tamidopro-  
p a n - l - o l  was i so la ted  f rom cul tures  of a n  a c t i n o m y c e t e  
(Streptomyces michiganensis). I t s  s t r u c t u r a l  d e t e r m i n a t i o n  
b y  spect roscopic  m e a n s  and  i ts  syn thes i s  are described.  
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The Absolute  Conf igurat ion of the E n a n t i o m e r s  of Gluteth imide  and A m i n o g l u t e t h i m i d e  

A m i n o g l u t e t h i m i d e  (E l ip ten  | CIBA) was or ig inal ly  
i n t r o d u c e d  as an  a n t i c o n v u l s a n t  for t he  t r e a t m e n t  of 
epilepsy.  I t  was  s u b s e q u e n t l y  w i t h d r a w n  because  of 
i n h i b i t o r y  effects on  ad rena l  f u n c t i o n L  R e c e n t l y  these  
ad rena l  effects h a v e  been  sugges ted  to be  of u t i l i t y  in  t he  
t r e a t m e n t  of m e t a s t a t i c  b r e a s t  cancer  2, s. Because  amino-  
g l u t e t h i m i d e  also inh ib i t s  ova r i an  secre t ion  of pro- 
gesterone,  t he  p o t e n t i a l  abo r t i f ac i en t  p roper t i e s  of amino-  
g l u t e t h i m i d e  h a v e  been  inves t i ga t ed  4-6. F u r t h e r  chemica l  
s tudies  h a v e  also been  r epo r t ed  r ecen t ly  7, s. 

I n  v iew of th i s  renewed in t e r e s t  in am i nog l u t e t h imide ,  
we decided to resolve i t  and  explore  t he  biological  p rop-  
er t ies  of i t s  an t ipodes  I and  I I  (levo- a n d  dex t ro - ro t a to ry ,  
respect ively) .  W e  p o s t u l a t e d  t h a t  t he  s tero id  syn thes i s  
i nh ib i t i ng  p roper t i e s  m i g h t  reside in one a n t i p o d e  a n d  
t he  p o t e n c y  could the re fore  be  e n h a n c e d  b y  resolut ion.  

The  an t ipodes  were t e s t ed  in para l le l  w i t h  racemic  
a m i n o g l u t e t h i m i d e  for t he i r  effects on ad rena l  and  ova r i an  
s tero id  secre t ion  in rats .  Changes  in cor t ieos te rone  secre- 
t i on  were measu red  in ad rena l  ve in  b lood  o b t a i n e d  before 
a n d  a f te r  i.v. in jec t ion  of a m i n o g l u t e t h i m i d e  or i ts  an t i -  
podes  in to  anes the t i zed  rats .  T he  d e x t r o r o t a t o r y  an t i -  
pode  I I  was  2 or 3 t imes  more  p o t e n t  a n  i n h i b i t o r  t h a n  
t he  r acemate ,  whi le  l e v o r o t a t o r y  an t i pode  I h a d  v e r y  
l i t t le  a c t i v i t y  a t  dose levels 10-fold h igher .  I n  gonado-  
t r o p h i n - p r i m e d  i m m a t u r e  female  r a t s  9, a n t i p o d e  I I  
in j ec ted  i.v. r educed  m e a n  p l a s m a  proges te rone  levels b y  

more  t h a n  78% and  accoun ted  for m o s t  of t he  a c t i v i t y  in 
the  r acemate .  

Reso lu t ion  of a m i n o g l u t e t h i m i d e ,  therefore ,  p rov ided  a 
c o m p o u n d  (an t ipode  I I )  w i t h  essent ia l ly  all  of t he  s teroid  
syn thes i s  i n h i b i t i n g  a c t i v i t y  of t he  r acemate .  

G l u t e t h i m i d e  (Dor iden  | C IBA a n d  USV) h a d  been  
p rev ious ly  resolved 1~ a n d  biological  s tud ies  i nd i ca t ed  
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t h a t  the  dex t ro - ro t a to ry  ( + ) - a n t i p o d e  IV was 2-3 t imes  
more  sedat ive  t h a n  the  levo-ro ta tory  (--)  I I I  n.  Never the -  
less, no a t t e m p t  had  been made  to assign the  absolute  
conf igurat ions  to these  an t ipodes  I I I  and IV. We now 
describe the  a s s ignment  of absolute  conf igura t ion  to the  
aminog lu te th imide  an t ipodes  I and  II  thus ,  incidental ly ,  
also to the  g lu te th imide  an t ipodes  I I I  and IV. 
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I R : NH 2 l-arninoglutethimide II R : NH 2 d-aminoglutethimide 
III R : H l-glutethimide IV R H d-gh:tethimide 

H 
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Aminoglu te th imide  was resolved via recrysta l l izat ion 
f rom me thano l  of the  t a r t a r a t e  salts. Use of ( + ) - t a r t a r i c  
acid yielded the  ( + ) - t a r t a r a t e  salt  of (+ ) - aminog l u t e -  
th imide  II  ([r 'as + 7 9  ~ [MeOH]) af ter  5 recrystal l iza-  
tions. Use of ( ) - tar tar ic  acid provided  the  ( ) - t a r ta ra te  
salt  of ( ) - a m i n o g l u t e t h i m i d e  / ([Or '25 80 ~ [MeOH]). 
Libera t ion  of the  bases via t r e a t m e n t  of aqueous solutions 
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C. D. curves of ( )-glutethimide llI and ( ) 2-phenyl-2-ethyl 
succinimide V. , S( -)2-phenyl-2-ethyl succinimide V (taken 
frorn I<NAI;IC7); , (-Q-glutethimide [lI. 

of the  t a r t a r a t e s  wi th  e q u i v a l e n t  aqueous sod ium 
carbona te  gave ( + ) - a m i n o g l u t e t h i m i d e  II  (m.p. 114-5 ~ 
[r 25 --  +163.1 ~ [MeOH]) and ( - - ) - aminog lu te th imide  I 
(m.p. 114-5 ~  25 ~ --163.6 ~ [MeOH]), respect ively.  A 
por t ion  of ( - - ) - aminog lu t e th imide  I was t rea ted  as a 
chilled solut ion in di lu te  HC1 wi th  aqueous sodium ni t r i te  
solution. The d iazot iza t ion  mix tu re  was poured  in to  
hypophosphorous  acid and allowed to s t and  overn igh t  a t  
0 ~ After  workup,  the  crude p roduc t  was ch roma tog raphed  
on silica gel e luted by  ch loroform-e thyl  ace ta te  (4: 1). 
E lu ted  in the  init ial  f ract ions was ( - ) - g l u t e t h i m i d e  i i I .  
This was recrystal l ized f rom hexane  to give mate r ia l  
m.p.  97-8 ~ ([~]D 2~ --  --184 ~ EMeOH~) (lit. 1~ m.p.  102-3 ~ 
E~]D 2~ --- 181 ~ [MeOH]). The CD curve of th is  ( - - ) -  
g lu te th imide  I I I  (CD) (e l .  235 mg/ml  in MeOH) [O]2soO; 
[0125v + 5000; ~01244 O; [01225 7700) was compared  wi th  
the  CD curve of S ( - - )2-e thyl -2-phenyl -succ in imide  V, 
which  was publ i shed  by  KNABE 12, see Figure.  This  
compar ison indicates  t h a t  the  posi t ion of the  CD m a x i m a  
and their  signs are essent ial ly  the  same for bo th  com- 
pounds.  The absolute  conf igurat ion of S( - - ) -2-e thyb2-phe-  
nyl-succinimide V has been r igorously proven by  chemical  
correlat ions back to the  na tura l  amino acids. Therefore,  
we can conf ident ly  assign the  S-configurat ion la to ( - - ) -  
g lu te th imide  l I I .  Conf i rmat ion of this  ass ignment  can be 
made  by  a compar ison  of the  OR[)  curve of ( - ) - g l u t e -  
th imide  i I I  ORD[(C, 1.235 mg/ml  MeOH)] [q)~4s0 600; 
~ a o o  2,200; [~]~5o -- 11,300; ~q)~22.5 -- 15,900), which 
is essential ly a plain negat ive  curve wi th  a small Cot ton  
effect centered at  270 nm, wi th  the  plain negat ive  ORD 
curve repor ted  for S( ) -2-methyl-2-phenyl-glu tar ic  
anhydr ide  VI ~4. The absolute  configuratk)n of 2-methyl-  
2-phenyl-glutar ic  anhydr ide  was es tabl ished by  chemical  
degradat ion  and correla t ion wi th  2-methyl -2-phenyl  
butanoic  acid of known absolute conf igurat ion ~4. 

With  the ass ignment  of the S-configurat ion to ( )- 
g lu te th imide  I l l ,  the S-configurat ion can be assigned to 
the  ( ) -aminoglu te th imide  I f rom which it was derived,  
as the  removal  of the a romat ic  amino group leaves the  
chiral center  unaffected.  Thus, the  R-configurat ion can 
be assigned to ( + ) - ami n o g l u t e t h i mi d e  11, the enan t iomer  
possessing the steroid synthes is  inhibi t ing act ivi ty.  

Summary. Aminoglu te th in l ide  (Elipten <~ CIBA) was 
resolved into the  opt ical  an t ipodes  1 and I I. The endocri-  
nological proper t ies  and the  absolute configurat ion of 
bo th  enan t iomers  I and II  were de termined.  Most of the  
steroidal  synthes is  inhib i t ion  was found in the  ( + )  
enan t iomer  II.  On the  basis of circular dichroism, the  
R-conf igurat ion was assigned to the  (+ )  enan t iomer  I I. 
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