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S P E C I A L I A  
Les a u t e u r s  son t  seuls r esponsab les  des op in ions  expr im6es  dans  ces br~ves  commun ica t i ons .  - F t i r  die K u r z m i t t e i l u n g e n  
is t  ausschl iessl ich de r  A u t o r  v e r a n t w o r t l i c h .  - Pe r  le b r ev i  comunicaz ion i  6 responsab i le  solo l ' au to re .  - The  edi tors  
do n o t  hold  t hemse lves  respons ib le  for  t h e  opinions  expressed  in t he  a u t h o r s '  b r ie f  repor t s .  - OTBeTCTBeHH0CTb aa 

K0p0TKHe C006menH~t HeC~T tlCKaltOquTenbu0 aBT0p. -- 1s r e sponsab le  de los in formes  reducidos ,  estA el au tor .  

( S ) - 3 - p - M e t h o x y p h e n y l - 3 - a c e t y l a m i n o p r o p a n - l - o l ,  a N e w  M e t a b o l i t e  of an  A c t i n o m y c e t e  ~ 

I n  t he  course of t he  i so la t ion  of new an t ib io t i c s  ~ f rom 
cu l tu res  of Streptomyces michiga,zensis CORBAZ et  al., 
s t r a i n  Tii  1074, a n  an t ib io t i ca I ly  i nac t ive  crys ta l l ine  
s u b s t a n c e  was ob t a ined  f rom side f rac t ions  d u r i n g  
c h r o m a t o g r a p h y .  Since t he  new c o m p o u n d  is of some 
in t e r e s t  in connec t ion  w i th  t h e  m e t a b o l i s m  of a r o m a t i c  
amino  acids, we br ief ly  r e p o r t  on  its isolat ion,  s t r u c t u r e  
d e t e r m i n a t i o n  and  synthes is .  

Streplomyces michiganensis Tii 1074, i so la ted  f rom a 
soil of E1 D j e m  (Tunesia),  was  f e r m e n t e d  on  a soybean  
meal  - m a n n i t o l  n u t r i e n t  m e d i u m  in submerse  cu l tu re  
du r ing  4 days.  The  b r o t h  was f i l tered and  the  f i l t ra te  
e x t r a c t e d  3 t imes  w i t h  chloroform.  The  c o n c e n t r a t e d  
e x t r a c t  was sepa ra t ed  b y  c h r o m a t o g r a p h y  on a l u m i n a  
(activity III, ch loroform as the  eluent)  in to  2 an t ib io t i ca l ly  
ac t ive  and  an  inac t ive  c rys ta l l ine  f ract ion.  The  l a t t e r  
was r e c h r o m a t o g r a p h e d  on silica gel a n d  recrys ta l l ized 
f rom ch loroform - e the r  p e t r o l e u m  e the r  fo rming  color- 
less needles,  m.p. 124 124.5~ laiD == 151. (c =- 0.41, 
chloroform) ; yield 5 mg/1 of cu l tu re  fluid. 
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The  c o m p o u n d  was n e u t r a l  a n d  gave  no colour  r eac t ion  
w i t h  n i n h y d r i n .  I n  t h i n - l a y e r  c h r o m a t o g r a p h y  on silica 
gel (Merck F254, c h l o r o f o r m - m e t h a n o l  9 :1 ;  H2SO 4 spray)  
i t  gave  a single spot,  Rf  0.25. F r o m  e l e m e n t a l  ana lys is  
(sample  sub l imed  a t  110 ~ 0.01 m m  Hg) and  t he  mass  
s p e c t r u m  (M+ 223) t he  molecu la r  fo rmula  C12Hl~NOa 
was deduced.  The  U V - s p e c t r u m  w i t h  Zmaz (log e) 227 
(4.06), 277 (3.19) a nd  283 n m  (3.12) ind ica t ed  the  presence  
of a n  a r o m a t i c  ring. The  I R - s p e c t r u m  (KBr)  showed the  
cha rac te r i s t i c  a b s o r p t i o n  b a n d s  of a s econda ry  amide  
(1635, 1545 cm -1, whereas  t he  region a r o u n d  1700 cm -1 
is free of abso rp t ion  bands .  

I n  t he  N M R - s p e c t r u m  the  m o s t  p r o m i n e n t  s ignals  
are :  2.03 (s, 3 H ;  CHa-CO), 3.81 (s, 3 H ;  CHaO-Ar),  
6.87 and  7.21 (AA 'BB ' ,  4 H ;  p - d i s u b s t i t u t e d  benzene  
ring).  A b r o a d  doub le t  a t  6.28 p p m  (1 H) is r ap id ly  
e x c h a n g e d  b y  t r i f luoroace t ic  acid, b u t  n o t  b y  D20 and  is, 
therefore ,  t he  s ignal  of an  N - H  (amide).  A m u l t i p l e t  
(min. 6 peaks ;  1 H) nea r  5.1 p p m  r ema ins  u n c h a n g e d  
a f t e r  exchange  w i t h  D20 , b u t  is t r a n s f o r m e d  in to  a 4 
peak  s ignal  upon  add i t i on  of t r i f luoroace t ic  acid (J1 = 
9 Hz, J2 = 5 Hz) a n d  is ass igned to  a p r o t o n  a d j a c e n t  to  
the  ace t amido  group.  Because  of t he  h igh  chemica l  sh i f t  
of t h i s  signal,  t h e  C H - N H - A c  g roup  m u s t  be  a t t a c h e d  to 
the  benzene  ring.  A b road  s ignal  a t  3.6 p p m  (3 H) is 
c o n v e r t e d  to a 2 p r o t o n  m u l t i p l e t  a f t e r  exchange  w i t h  
D20  a n d  is ass igned to the  3 p ro tons  of a CH2OH group.  
The  r e m a i n i n g  s ignal  is a b r o a d  m u l t i p l e t  (2 H) a t  1.95 
p p m  (CH2), p a r t l y  covered  b y  t he  ace ty l  singlet .  I r r a -  
d i a t i on  a t  1.95 p p m  (after  exchange  w i t h  t r i f luoroace t ic  
acid) changed  the  signals a t  3.6 a n d  5.1 p p m  s imu l t aneous -  
ly to  singlets.  The  on ly  s t r u c t u r e  in a g r e e m e n t  w i th  all 
spec t ra l  d a t a  is t h a t  of 3 - p - m e t h o x y p h e n y l - 3 - a c e t a m i d o -  
p r o p a n - l - o l  (I). 

C o m p o u n d  (i) gave  an  oily ace ty l  d e r i v a t i v e  wi th  
acet ic  a n h y d r i d e  and  pyr id ine  a t  room t e m p e r a t u r e .  The  
p r o d u c t  showed an  add i t i ona l  ace ty l  s ignal  a t  1.99 ppm.  
The  two  p r o t o n  mul t ip le t ,  o r ig ina l ly  a t  3.6 pprn, is sh i f ted  
to 4.07 ppm,  the  o the r  singals showing  only  mino r  changes .  
The  N M R - s p e c t r u m  and  an  I R - b a n d  a t  1730 cm -1 
conf i rm t h a t  a p r i m a r y  alcoholic  g roup  was esterif ied.  

The  sense of ch i ra l i ty  was  d e t e r m i n e d  b y  a syn thes i s  
of (I), s t a r t i ng  f rom a n  op t ica l ly  ac t ive  c o m p o u n d  w i t h  
k n o w n  conf igura t ion .  Racemic  f l- tyrosine m e t h y l  e the r  
(iI) was  syn thes ized  accord ing  to  BIRKI~OFER and  
KACHEL a. I t s  N- fo rmyl  d e r i v a t i v e  (III) ,  p r epa red  in the  
usual  m a n n e r  4, could  be p a r t l y  resolved in to  e n a n t i o m e r s  
b y  repea ted  rec rys ta l l i za t ion  of t h e  ( - ) -c inchonid in  sa l t  
f rom e thano l -e the r .  The  m o s t  ac t ive  sa l t  o b t a i n a b l e  b y  
th i s  m e t h o d  gave,  b y  r ins ing  t h r o u g h  a co lumn  of Dowex 
50 • 8, an  N- fo rmy l - amino  acid w i t h  la id  = --82 ~ (c = 
0.45, me thano l ) ,  wh ich  p r o v e d  to be ca. 60% opt ica l ly  

1 Metabolic products of microorganisms; 148th communication. 
Preceding paper see: A. GERHARD, R. MUNTWYLER and W. KELLER- 
SCHIERLEIN, Helv. ehim. aeta, 58, 1323 (1975). 

2 To be published in a forthcoming paper. 
a L. BIRKHOFER and H. KACHEL irt Methoden der organischen 

Chemic (Ed. HOUBEN-WEYL; Georg Thielne Verlag, Stuttgart 
1958}, vol. 11/2, p. 497. 

4 E. FISCHER and O. WARBURG, Ber. dt. chem. Ges. 38, 3997 (1905). 
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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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