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A t -cyc lopenteneni t r i l e  (b, p. 94°/60 m m ;  n 3x° 1.4690) in 
yields of 95-98 % on the  basis of the aceta te  passed;  
2 g of the  es te r  were passed per minute .  BURNS, JotcEs, 
and R l x c m E  1 repor t  a yield (calculated from their  data)  
of 37-2% for At-cyclohexeneni t r i le ,  when (II) was py-  
rolysed a t  440-450 °. Similar ly  FRANK, BERRY, and 
SHOTWELL ~ found 575-600 ° as the  op t imum tempera tu re  
for the  pyrolys is  of 4- isopropyl-cyclohexanone cyano- 
hydr in  ace t a t e ;  the  corresponding ~, 3-unsatura ted nitrile 
was ob ta ined  in a yield of 74 %, I t  has also been found 
t h a t  ( I I I )  can be obta ined  from the corresponding ace- 
t a te  in a yield of 96-97 %, when decomposed at 480 ° + 5 °. 

Full details will be published elsewhere. 
SUKH DEV 

Department o/Organic Chemistry, Indian Institute o/ 
Science, Bangalore 3, September 11, 1953. 

Zusammen]assung 

Auf  G r u n d  s tereochemischer  0ber legungen  wird ange- 
n o m m en ,  dass eine ionische 1, 2-cis-Abspattung in der  
Cy c l o p en t an -Re ihe  le ichter  erfolgt als im Cyclohexan- 
Sys tem.  I n  ~ b e r e i n s t i m m u n g  dami t  wird eine gute  
Methode  fiir die Hers te l lung  yon A*-Cyctopentennitri l  
beschrieben.  
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( + ) - S - A c e t y l - p a n t e t h e i n e  

a n d  ( + ) -  S - B e n z o y l - p a n t e t h e i n e  

Recen t ly ,  KING, STEWART, and CHELDELIN, and 
BADDILEY and THAIN 1 repor ted  on the synthesis of 
S -ace ty l -pan te the ine  (I). The  few physical  and chemical 
d a t a  g iven  for the i r  p repara t ion  are well in accordance 
wi th  those  p rev ious ly  published in a paper  to which the 
a fo remen t ioned  au thors  had  not  been able to refer 2. 

The  u l t r av io le t  absorp t ion  spec t rum of S-acctyl-  
pan t e the ine  (I) shows a band (,~,,ax = 230 m/t) corres- 
ponding  to  t he  CO- S grou ping s, and is pract ical ly  identical  
wi th  t h e  s p e c t r u m  of N ,S-d iace ty l -cys teamine  (IV) 4. 
whereas  p a n t c t h e i n e  (IIIp shows no character is t ic  
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Fig, I. 
.I m ~ A I (+)-S-acetyl-pantethcine (alcohol} . . log E l cm 

.Ira *=A--0.4 IV N,S-diacetyl-cysteanfinc (alcohol) . . log E 1 cm 

.I m = A + 0"4 Ill lhmtetheine (alcohol) ........ log I'. l cm 

From a practical point of vue (+)-S-bcnzoyl-panteth- 
eine (If)t is more interesting, It is obtained in yields of 
70 to 80% even in experinlcnts delivering as much as 
20 g of material, and is, up to the present, tile only 
simple, crystalline derivative showing full activity for 
Laetobacillus helveticus 80 (21000 to 22000 units  per  
mil l igram, calculated for pantetheine)t0 and which is 
easily accessible and easily conver ted  in vitro to pan-  
te the ine-pante th ine .  I ts  u l t rav io le t  spec t rum is shown 
in Figure  2. The  CO-S band is shifted by 8 m#  towards  
longer wave  lengths, and a band corresponding  to the  
phenyl  group shows up a t  a p p r o x i m a t e l y  266 m/,.  This  
same sort  of spec t rum is charac te r i s t ic  also for o the r  
mercapto-es ters  of benzoic  acid, viz.  S-benzoyl -N-  
ace ty l -cys teamine  (V), S-benzoyl-at -mercapto-acet ic  
acid (VI), and S-benzoyl- t~-mercapto-propionic  acid  
(VII) (Fig. 2). 

CH, 

HOCH 2. C. CHOH. CO. NHCHsCHsCO. NHCHsCHsS- R 
f 

CHa (-> I R ---- ¢OCit~  II R ~ CO l l I  R = H 

t R. Scltwvztm, llelv, chim. Acta a#, 11)011 (195'21. 
t Private colmnullleation flx)lll Prof. F.. E. SNELL. 
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CHaCO.NHCHoCHzS- R 
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Fig. 2. 
l m  _ A II (+)-S-benzoyl-pantetheine (alcohol) . . log E 1 cm-- 

I m _  A - - 0 . 2  V S-benzoyl-N-acetyl-cysteamine (aIcohot} log E 1 cm-- 

VII S-benzoyl-fl-mercapto-propionic acid 
(alcohol) log E 1 m ~ A - -  0-4 

. . . . . . . . . . . . .  1 cm 
VI S-benzoyl-~-mercapto-acetie acid 

(alcohol) log E 1 m A - -  0"6 
. . . . . . . . . . . . .  1 e m ~  

F i g r e u  3a  shows  t h e  s p e c t r u m  of t h e  c o p p e r - I I -  
c o m p l e x  o b t a i n e d  f r o m  2 molecu les  oI p a n t e t h e i n e  a n d  
one  " f o r m u l a  w e i g h t "  of c o p p e r - I I - a c e t a t e  in  a l k a l i n e  
so lu t i on .  The  v i o l e t  c o m p l e x  c a n  b e s t  be  o b t a i n e d  in  
s o l u t i o n  b y  d i s s o l v i n g  ( + ) - S - b e n z o y l - p a n t e t h e i n e  in  
a 1 :1  m i x t u r e  of a l c o h o l - w a t e r  (10 -3 mola r )  c o n t a i n i n g  
c o p p e r - I I - a c e t a t e  (10 -3 n o r m a l ) ,  a n d  a d d i n g  s lowly  
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Fig. 3.-Curve a: violet complex of Cu ++ with pantetheine, Curve b: 

blue product of deterioration of a (The values of log E 1 m are cal- l c m  
eulated on the basis of pantetheine present in solution). 

N a O H  s o l u t i o n  to  a c o n c e n t r a t i o n  of a b o u t  5 . 1 0  - 2  
n o r m a l .  On  s t a n d i n g ,  t h e  v io l e t  co lour  appea r s ,  ac- 
c o m p a n i e d  b y  d i s so lu t i on  of t h e  f i r s t  p r e c i p i t a t e d  
c o p p e r  h y d r o x i d e .  As s a p o n i f i c a t i o n  of t h e  m e r c a p t o -  
e s t e r  p roceeds ,  t h e  o d o u r  of b e n z o i c  ac id  e t h y l  e s t e r  
d e v e l o p s  (in t h e  case  of b e n z o y l - p a n t e t h e i n e ) .  A f t e r  
some  d a y s  t h e  v io l e t  co lour  y ie lds  to  a c o r n f l o w e r  b lue  of 
t h e  s a m e  h u e  as of t h e  c o p p e r  c o m p l e x  of p a n t o t h e n i c  
ac id  (Fig. 3 b) ; t h e  c o n v e r s i o n  is a c c e l e r a t e d  b y  a e r a t i o n .  
N e i t h e r  N - a e e t y t - c y s t e a m i n e ,  n o r  N, S -d i ace ty l - cys t e -  
a m i n e ,  n o r  S - b e n z o y l - p a n t e t h e i n e - 2 ' ,  4 ' - p h o s p h a t e  de-  
v e l o p  a n y  c o l o u r  u n d e r  t h e  s a m e  c o n d i t i o n s .  These  
f i n d i n g s  s u g g e s t  t h a t  t h e  h y d r o x y l  as  wel l  as  t h e  t h io l  
g r o u p s  a re  i n v o l v e d  in  c o m p l e x  f o r m a t i o n .  Bes ides  
o f f e r ing  a p o s s i b i l i t y  for  i d e n t i f i c a t i o n  of p a n t e t h e i n e  
a n d  i t s  a c y l - d e r i v a t i v e s ,  t h e  r e a c t i o n  h a s  s o m e  b e a r i n g  
o n  t h e  e x p l a n a t i o n  of  t h e  a c t i v a t i o n  of t h e  CO-S b o n d  
o b s e r v e d  for  c e r t a i n  m e t a l  ions,  a n d  c o m m u n i c a t e d  
some  t i m e  ago  1. E x p e r i m e n t s  o n  t h i s  s u b j e c t  wil l  be 
p u b l i s h e d  in d e t a i l  e l sewhere .  

I am indebted to Drs. H. GYSEL and R. ROMETSCtI for help in the 
determination of the spectra reported here, and to Prol. E. E. S~ELL 
for the determination of the biological activity. 

R .  SCHWYZER 

Research Laboratories o/ Ciba Pharmaceutical  Pro- 
ducts, Inc. ,  Basle, October 6, 1953. 

Zusammen /as sung  

Die U V , - S p e k t r e n  y o n  ( + ) - S - A c e t y l - p a n t e t h e i n ,  
( + ) - S - B e n z o y l - p a n t e t h e i n  u n d  yon  P a n t e t h e i n  w u r d e n  
b e s t i m m t  u n d  w e r d e n  m i t  d e n j e n i g e n  a n d e r e r  Th ios / iu re -  
e s t e r  ve rg l i chen .  P a n t e t h e i n  u n d  se ine  b e i d e n  S-Acyl -  
d e r i v a t e  g e b e n  in  a l k a l i s c h e r  L 6 s u n g  m i t  K u p f e r - I I -  
Sa lzen  e ine  v i o l e t t e  F / i r b u n g .  Die  b io log i sche  Akt iv i t~ i t  
des  s t a b i l e n ,  k r i s tMl i s i e r t en  ( + ) - S - B e n z o y l - p a n t e t h e i n s  
e n t s p r i c h t  s e i n e m  G e h a l t  a n  P a n t e t h e i n .  

1 R. SCHWYZER, abstract of paper read at the "Chemiker-Treffen 
1953, Innsbruek" in Angew. Chem. 65, 267 {1953} and Osterr. Chem. 
Ztg. 54, 155 (1953); Helv. chim. Acts 87, 155 (1954). 

l ~ b e r  M e r c a p t o - t r i a z i n o n e  m i t  t u b e r k u l o -  

s t a t i s c h e r  W i r k u n g  

T h i o s e m i c a r b a z o n e  y o n  a r o m a t i s c h e n  A l d e h y d e n  bzw.  
K e t o n e n  z e i c h n e n  s ich  d u r c h  ih re  W i r k u n g  gegen i ibe r  
T u b e r k e l b a z i l l e n  aus  1. I n  e ine r  f r i i he r en  M i t t e i l u n g  ~ 
h a b e n  wi r  f iber  e in ige  T h i o s e m i c a r b a z o n e  y o n  h e t e r o -  
eyc l i s chen  A l d e h y d e n  b e r i c h t e t .  I n  F o r t s e t z u n g  ob ige r  
A r b e i t e n  h a b e n  wi r  ~ - K e t o a t d e h y d e  m i t  T h i o s e m i -  
c a r b a z i d  u m g e s e t z t  u n d  d a b e i  z u m  Beisp ie l  au s  P h e n y l -  
g l y o x a l - m o n o t h i o s e m i c a r b a z o n  da s  5 - P h e n y l - 3 - m e r c a p -  
t o - l ,  2, 4 - t r i a z in  e r h a l t e n  3, das  s ich  in vivo als  t u b e r k u l o -  
s t a t i s c h  u n w i r k s a m  erwies .  L~isst m a n  a n  Ste l le  y o n  
e - K e t o a l d e h y d e n  a r o m a t i s c h e  e - K e t o s g u r e n  a u f  T h i o -  
s e m i c a r b a z i d  e inwi rken ,  so l a s sen  s ich  die g e b i l d e t e n  
T h i o s e m i c a r b a z o n e  zu 6 - s u b s t i t u i e r t e n  3 - M e r c a p t o -  
1, 2 , 4 - t r i a z i n - 5 - o n e n  gem~iss I o l g e n d e r  G l e i c h u n g  cycl i-  
s i e ren  :4 
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