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4.46, 3.79, 3.90, 4.13, 414.), Zmin (IVIeOH) 230 and  312 n m  
(lg e 4.35 and  4.06). The  100 MHz t H - N M R - s p e c t r u m  in 
benzene  - d 6 reveals  a close s imi la r i ty  to  t h a t  of cuanz ine  2, 
an  a lka lo id  co-occur ing in t h e  same p l a n t  a n d  c o n t a i n i n g  
t he  v i n c a m i n e  ske le ton  w i t h  a n  a d d i t i o n a l  t e t r a h y d r o -  
fu rane  r ing  (2). I n  fact,  1 exhibi ts ,  bes ide  a n  1,2,3-  
h y d r o g e n  a r o m a t i c  s u b s t i t u t i o n  p a t t e r n  a t  6 7.21 (dd, 
Jo~ho 7.5, 3r2 2 Hz),  7.09 (t, Jo~*ho 7.5 Hz),  6.52 (dd, J~ 7.5, 
J~ 2 Hz) and  a m e t h o x y  group a t  ~ 3.42, t he  s ignals  of 
four p ro tons  a t  6 4.33 (1H, bs), 6 3.63 (1H, dd, f t  12, 
dr2 7 Hz) a n d  d 3.98-3.75 (2H, m), h a v i n g  t h e  same 
p a t t e r n  as t he  C-21, C-15 a n d  C-18 p r o t ons  of 2, respec-  
t ively.  I n  compar i son  to cuanzine ,  t he  s ignals  of t he  A B  
s y s t e m  due  to t he  p r o t o n s  a t  C-17, of t he  c a r b o m e t h o x y  
group a n d  of t he  h y d r o x y l  funct ion ,  are  missing.  The  
absence  of t he  two  l a t t e r  f u n c t i o n a l  groups  is conf i rmed  
b y  t he  I R  s p e c t r u m  wh ich  lacks of a n y  CO and  O H  
absorp t ion .  I n  addi t ion ,  t he  ~H - N MR- s pec t r um  exh ib i t s  
t he  presence  of an  A B  s y s t e m  (6A 7.66, 6B 5.05, JAB 8 HZ) 
a t t r i b u t a b l e  to  two olefinic pro tons ,  one of wh ich  s t rong ly  
deshielded.  

The  above  spect roscopic  d a t a  and  t he  mass  spec t rum,  
wh ich  con ta ins  on ly  one i m p o r t a n t  p e a k  a t  m/e 237 
(100%, ion a), are cons i s t en t  w i t h  s t r u c t u r e  I for t h e  
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new a lka lo id  ( d e c a r b o m e t h o x y  apocuanz ine) ,  t h e  cis C/D 
r ing  fus ion be ing  deduced  f rom the  lack  of B o h l m a n n  
b a n d s  in  t he  2800-2730 cm -1 region of t h e  I R - s p e c t r u m  
and  f rom the  downfie ld  resonance  of t he  C-21 pro ton .  

Chemical  con f i rma t ion  of th i s  suppos i t ion  could be 
p rov ided  b y  cor re la t ion  w i t h  cuanzine .  Re f lux ing  1 in 
acet ic  acid yields t he  h y d r o x y d e r i v a t i v e  3, C20H24N20 a, 
M + = 340, O H  s t r e t c h i n g  b a n d  a t  3560-3440 cm -1 in 
t he  I R - s p e c t r u  m, U V - m a x i m a  (MeOH) a t  225, 270, 283 
(infl.) a n d  292 n m  (lg e 4.60, 3.95, 3.86 a n d  3.73) charac-  
te r i s t ic  of a m e t h o x y i n d o l e  ch romophore .  

I n  t he  1 H - N M R - s p e c t r u m  (100 MHz,  CDCI~) 3 exhib i t s ,  
beside t he  C-15 p r o t o n  a t  d 5.47 (dd, J1 10, J2 7 Hz) a n d  
t he  C-21 p r o t o n  a t  d 4.25, an  A B X  s y s t e m  (dA 1.92, 
dB 2.56, d x 6.17, JAB 15, jAX 5, j B x  2 Hz) wh ich  could be  
ass igned to t he  gemina l  p ro tons  a t  C-17 a n d  to an  
equa to r i a l  p r o t o n  a t  C-16. I r r a d i a t i o n  of t he  X p r o t o n  
t r a n s f o r m s  t he  signals  a t  6 1.92 a n d  2.56 in to  two doub le t s ,  
t he  fo rmer  d i sp lay ing  a s l ight  b r o a d e n i n g  due  to  a long 
range  W coupl ing  w i t h  one of t he  p ro tons  a t  C-19 resona t -  
ing a t  ca. 2.7 ppm.  These  d a t a  can  be readi ly  r a t iona l i zed  
if t he  p r o t o n  a t  C-17 r e sona t ing  a t  6 1.92 is p laced  in a 
fi-axial pos i t ion  a n d  t he  h y d r o x y l  f unc t i on  a t  C-16 
possesses a n  s - ax i a l  o r i en ta t ion .  

Per iodic  acid c leavage of t h e  diol 4 coming  f rom the  
N a B H  4 r educ t i on  of cuanz ine  2 yields  t he  same h y d r o x y -  
d e r i v a t i v e  3, t h u s  e s t ab l i sh ing  for t he  new a lka lo id  t he  
abso lu te  con f igu ra t ion  shown in  s t r u c t u r e  1. 

Riassunto. Dal la  cor teccia  della radice  delia Voacanga 
chalotiana ~ s t a t s  i so la ta  la deca rbome tos s i  a p o e u a n z i n a  
(I), u n  n u o v o  alcaloide indolico la cui s t r u t t u r a  g s t a t a  
de f in i t a  pe r  v ia  spe t t roscop ica  e m e d i a n t e  corre lazione 
ch imica  con la c u a n z i n a  (2). 

Rdsumd. On a ex t r a i t  de l '6corce des rac ines  de Voa- 
canga chalotiana u n  nouve l  alcaloide indol ique,  la d6car-  
b o m 6 t h o x y a p o c u a n z i n e .  L ' 6 t u d e  de son spect re  de R M N  
et  la corr61ation ch imique  avec  la  cuanz ine  (2) p e r m e t t e n t  
d ' a t t r i b u e r  5. ce t  alcaloide la s t r u c t u r e  1. 

E. BOMBARDELLI a, A. BONATI a, B. DANIELI ~, ]3. GA- 
BETTA 3, E. M. MARTINELLI a and  G. MUSTICH 3 

Laboratorio Ricerche, Inverni della Be//a, 
Via Ripamonti 99, 20141 Milano and Universith degli Studi 
di Milano, Istituto di Chimica Organica, 
Via C. Saldini 50, 20133 Milano (Italy), 1 April 7974. 

1 B. GABETTA, E. M. MARTINELLI and G. ~V[USTICH, Fitoterapia d5, 7 
(1974). 

2 ]~. BOMBARDELLI, A. BONATI, B. DANIELI, B. GAB:ETTA, ]~. M. 
MARTINELLI and G. 1V[usTICH, in press. 

a Lab. Ricerche, Inverni della Beffa, Milano., 
Istituto di Chimica Organiea dell'Universith, Milano. 

C h e m i c a l  B e h a v i o r  of Conjugated  P o l y e n o i c  Ac ids  t o w a r d  Sulfuric  Acid.  A c i d - C a t a l y z e d  
Cyc l i za t ion  and S u c c e s s i v e  R e a r r a n g e m e n t  of T r a n s - ~ - I o n y l i d e n e  Croton ic  Acid  

I n  connec t ion  w i t h  our  p r o g r a m  1 a i m i n g  a t  t he  elucida- Methods and materials. T r e a t m e n t  of trans-fl-ionylidene 
t i on  of t h e  chemica l  b e h a v i o r  of c o n j u g a t e d  po lyeno ic  c ro ton ic  acid (II) e in  CHCI~ w i t h  8 0 - 9 0 %  H~SO 4 a t  r oom 
acids, especial ly  of v i t a m i n  A acid (I) homologues ,  t o w a r d  t e m p e r a t u r e  for a few rain,  and  e x t r a c t i o n  of t he  d i lu ted  
H~SO 4, we descr ibe  here  t h e  f i rs t  exam p l e  on  t h e  t i t l e  aqueous  acidic l ayer  w i t h  e ther ,  led to  t he  a lmos t  exclusive 
r eac t i on  of t h e  c o n j u g a t e d  t e t r a e n o i c  acid.  f o r m a t i o n  of t he  2 m a j o r  p roduc t s .  Because  of t he  g rea t  
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d i f f i cu l ty  for o b t a i n i n g  an  effect ive  s epa ra t i on  a, t he  
r eac t ion  m i x t u r e  was m e t h y l a t e d  w i t h  d i a z o m e t h a n e  pr ior  
to  t he  Pglc s e p a r a t i o n  4. The  c o m p o u n d s  A and  B, t he  
c o r r e s p o n d i n g  m e t h y l  es ters  of the  genuine  componen t s ,  
were f ina l ly  o b t a i n e d  in a pu re  s ta te .  

C o m p o u n d  A. ClsH26Oe; rap.,  ca. 30~ Rt  10.5 min4 ;  
U V  ( n m ) 5  284; I R  (cm-t) ,  ~CC14] 1741 a n d  1165 ( sa tu ra t ed  
a l i pha t i c  ester),  1642 and  1623 (C = C), and  [CSe] 1739, 
1640, 1625, 1165, a n d  812 ( t r i s u b s t i t u t e d  alkene) .  No 
i n d i c a t i o n  of t he  tmns-CH=CH-group; N M R  (# ppm)  S, 
0.99 and  1.11 (s a n d  6 H  each, 4 CHa), 1.45 (2H, CH2), 
2.10-2.65 (m, 6H,  C-6-, C-fl-, and  C-y-H), 3.59 (s, 3H,  
-COOCHa) , 4.90 (t, lI-I, J = 3.5 Hz, C-~-H), 5.37 (d of l, 
1H,  J = 1.7 a n d  4.2 Hz, C-7-H), 6.22 (hr. s, 1H,  C-3-H) 
and  no  i n d i c a t i o n  of a n y  v iny l  m e t h y l  group.  Decoupl ing  
e x p e r i m e n t  (Figure).  Downf ie ld  sh i f t  degree b y  E u  
(DPM)a% C-y-H and  -COOCH a > C-fl-H > C-~-H > C-3- 
H ;  MS re~e, 274.1947 (M +, 100%) a n d  201.1607 (M- 
CH=COOCH a, 72%) ;  Ex i s t ence  of 3 C = C was ver i f ied 

f rom the  mass  spec t ra l  ana lys i s  of t he  r educ t i on  p r o d u c t  
(H~/PtO2). 

C o m p o u n d  B. C18H~60=; colorless oil;  Rt  12.5 rain4; 
U V  (nm), 2447; I R  (cm-]),  ~film] 1744 and  1165 ( sa tu ra t ed  
a l i pha t i e  ester),  1628 (C = C), 974 (trans-CH=CH-), and  
860 ( >  C=CH2); NMIR ($ ppm) ,  1.01 (s, 6H)  a n d  1.11 (d, 
J ~ 8.5 Hz, 3I-I) (3 CHa) , _~ 1.55 (m, 4H,  CH2), 2.0-2.35 
(m, 4H ,  C-2-, C -3 ,  and  C-7-H), 2.95 (m, 2H,  C-y H), 
3.60 (s, 3 H , - C O O C H a ) ,  4.43 and  4.60 (s and  1 H  each, 
C-l-exoCH2) 7, 5.48 (m, 2H,  C-~- a n d  C-fi-H) a n d  no 
i n d i c a t i o n  of a n y  v iny l  m e t h y l  group.  Downf ie ld  sh i f t  
degree b y  Eu(DPM)a ,  C-y-H and  -COOCH a > C - f l - H  
> C-~-H; I~{S re~e, 274.1928 (M +, 59%),  259.1677 (IVf-CHa, 
100%), and  201.1623 (M-CH2COOCHa, 25%) ;  E x i s t e n c e  
of 3 C = C was ver i f ied  f rom the  mass  spec t ra l  ana lys i s  of 
the  r educ t i on  p r o d u c t  (H2/PtO~). 

Results and discussion. The  spec t ra l  d a t a  for t h e  com- 
p o u n d s  A a n d  B are c o n g r u e n t  w i t h  t he  s t r u c t u r e s  (III)  
a n d  (IV), respect ively .  Because  of t he  low so lubi l i ty  of 
(II) in  H2SO~, no effor t  has  been  m a d e  to o b t a i n  t he  d i rec t  
NMR-ev idence  on t he  f o r m a t i o n  of t he  i n t e r m e d i a t e  

1 K. TSUKIDA, M. ITO and F. IKEDA, Experientia 29, 1338 (1973). 
2 Prepared according to (a}; mp. 157 ~ (from acetone), UV 319 nm 

(EtOH), characterized by IR, NMR, and MS. a) I. HEILBRON, 
E. R. H. JONES and D. G. O'SULLIVAN, ]. chem. Soc. 1946, 866; 
b) K. •ITER, E. TRUSCHEIT and H. OEDIGER, Angew. Chem. 72, 948 
(1960). 

a No successful separation was effected on ordinary chromatographic 
columns, TLC plates, or by distillation. 

4 Pglc: 1.5% OV-17/Shimalite W, column 10'• 3/8", injector 215% 
column 170 ~ detector 235 ~ He 150 ml/min. Olc: 1.5% OV-17/ 
Shimalite W, 4 mm• 1 m, 170 ~ 140% 200 ~ N~ 60 ml/min. 
UV-spectra were taken in ether, and NMR in CCI 4 solutions. 

6 I~. TSUKIDA, M. ITO and F. IIKEDA, Chem. Pharm. Bull. 21, 248 
(1973). 
T. S. SORENSEN, Can. J. Chem. d2, 2768 (1964). - M. KuzuYA and 
H. HART, Tetrahedron Lett. 1973, 4202. 
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CH=C.-C.2-co2  b) a)C.=C._C. _CO H 
l a) (v) 

~CH=CH--CH2--CO2H 
CH=CH--CH2--CO2H 

~-~CH=CH--CH2--OO2CH3 s~//~CH--CH2-CH2--CO2CH3 
(1) rearrangement (2) isomerization 
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c a t i o n  s . C o n s i d e r i n g  t h e  r e s u l t s  o b t a i n e d  in  t h e  p r e v i o u s  
c o m m u n i c a t i o n  ~, h o w e v e r ,  a l l  e x p e r i m e n t a l  d a t a  c a n  be  
e x p l a i n e d  m o s t  r e a s o n a b l y  t h r o u g h  a m e c h a n i s m  s h o w n  ill 
t h e  S c h e m e .  T h u s ,  t h e  r e a c t i o n  is b e l i e v e d  t o  i n v o l v e  t h e  
i n t e r m e d i a c y  of t h e  cyc l i zed ,  h y d r i n d e n e  c a t i o n  (V), w h i c h  
w o u l d  be  fo l l owed  c o m p e t i t i v e l y  9 b y  t h e  r e a r r a n g e m e n t  (a) 
o r  (b). I n  s p i t e  of  m a n y  v a l u a b l e  r e p o r t s  o n  t h e  c o n j u g a t e d  

s Coloration of (II) in H~SO4:368 nm (80% H2SOa) , 364 (85%), 360 
and 462 (90%; two peaks turn into a single absorption band at 
364 nm in a few min). These values strongly suggest a formation of 
certain dienylie cyclized cation as a main species. The coloration 
can be regenerated either from the compound A (369 nm in 80% 
H~SOa) or from B (361 nm, 80%). 

9 The competition seems to be dependent on the concentration of 
H2SO 4 used. Glc analysis 4 indicates that  the formation ratio of A 
to 13 is 7:2 (80% H2S04), 2:1 (85%), and 1:4 (90%). 

10 T. S. SORENSEN, J. Am. chem. Soc. 87, 5075 (1965). - P. E. BLATZ 
and D. L. PIPPERT, J. Am. chem. Soc. 90, 1296 (1968). - G. A. 
OLAH, G. LIANG and Y. K. Mo, J. Am. chem. Soc. 94, 3544 (1972). - 
N. W. K. CHIU and T. S. SORENSRN, Can. J. Chem. 51, 2776 
(1973); papers cited therein. 

p o l y e n y l i c  c a t i o n s  10, l i t t l e  is k n o w n  o n  t h e  p r o p e r t i e s  a n d  
c h e m i c a l  s t r u c t u r e s  of  t h e  q u e n c h e d  p r o d u c t s  d e r i v e d  
f r o m  t h e  p r o t o n a t e d ,  c o n j u g a t e d  t r i e n o i c  o r  t e t r a e n o i c  
ac id .  I t  h a s  b e e n  d i s c l o s e d  b y  o u r  s t u d i e s  t h a t  t h e  c o n j u -  
g a t e d  t r i e n o i c  a c id  u n d e r g o e s  d o u b l e - c y c l i z a t i o n  in  H ~ S O ,  
t o  y i e l d  a l m o s t  e x c l u s i v e l y  s a t u r a t e d  l a c t o n e s ,  w h e r e a s  
t h e  c o n j u g a t e d  t e t r a e n o i c  a c id  a f f o r d s  t h e  c y c l i z e d  a n d  s u b -  
s e q u e n t l y  r e a r r a n g e d ,  u n c o n j u g a t e d  ac id  i s o m e r s  a l m o s t  
q u a n t i t a t i v e l y ,  b o t h  v i a  t h e  s a m e  t y p e  of k e y  i n t e r m e d i a t e .  
T h u s ,  o u r  f i n d i n g  o f fe r s  a n  a d d i t i o n a l  c o n t r i b u t i o n  to  
t h e  c h e m i s t r y  of  c o n j u g a t e d  p o l y e n o i c  a c i d s  of  b io log i ca l  
i n t e r e s t ,  i n c l u d i n g  v i t a m i n  A ac id .  

Zusammen]assung. E s  w i r d  e ine  n e u a r t i g e ,  sXure- 
k a t a l y s i e r t e  Z y k l i s i e r u n g  u n d  U m l a g e r u n g  a n  e the r  k o n -  
j u g i e r t e n  T e t r a e n c a r b o n s g u r e  b e s c h r i e b e n .  

I~. TSUKIDA, M. ITO and F. IKEDA 

Kobe Women's College of Pharmacy, 
2VIotoyama-kitamachi, Higashinada-ku, Kobe 658 (Japan), 
78 February 1974. 

R a b b i t  K i d n e y  A l k a l i n e  P h o s p h a t a s e :  R o l e  of S i a l i c  Ac id  in  the  H e t e r o g e n e i t y  

H e t e r o g e n e i t y  of  a l k a l i n e  p h o s p h a t a s e  h a s  b e e n  d e m o n -  
s t r a t e d  in  a n u m b e r  of  t i s s u e s  l-a.  T h e  k i n e t i c  p r o p e r t i e s  
of  t h e  r e s o l v e d  a c t i v i t i e s  f r o m  e i t h e r  l i ve r  o r  k i d n e y  w e r e  
s h o w n  to  be  v e r y  n e a r l y  t h e  s a m e  4. I n  a d d i t i o n ,  t h e  a n o d i c  
m i g r a t i o n  of f a s t - m o v i n g  e n z y m e s  in  h u m a n  s e r u m  5, l i ve r  6 
a n d  k i d n e y  7 w e r e  r e d u c e d  b y  p r e v i o u s  t r e a t m e n t  w i t h  
n e u r a m i n i d a s e ,  s u g g e s t i n g  t h a t  t h e y  w e r e  o n e  a n d  t h e  
s a m e  p r o t e i n  w i t h  d i f f e r e n c e s  in  t h e  c a r b o h y d r a t e  m o i e t y  7. 
H o w e v e r ,  t h e  s h e e p  b r a i n  a l k a l i n e  p h o s p h a t a s e  h a d  b e e n  
r e s o l v e d  i n t o  2 a c t i v i t i e s  w h i c h  w e r e  s h o w n  t o  d i f f e r  in  
t h e i r  k i n e t i c  p r o p e r t i e s  8. I t  w a s  a lso  s h o w n  t h a t  t h e  
n e u r a m i n i d a s e  s u s c e p t i b l e  e n z y m e  r e t a i n e d  i t s  o r i g i n a l  
k i n e t i c  b e h a v i o u r  a f t e r  t h e  r e m o v a l  of  t h e  t e r m i n a l  s ia l ic  
a c id  ~. 

W e  w i s h  t o  r e p o r t  t h a t ,  o f  t h e  3 i s o e n z y m e s  in  r a b b i t  
k i d n e y ,  o n l y  t h e  s l o w - m o v i n g  c o m p o n e n t  in  a c r y l a m i d e  
gel  w a s  f o u n d  t o  be  a s i a l o p r o t e i n .  F u r t h e r ,  t h e  k i n e t i c  
p r o p e r t i e s  r e m a i n  u n a f f e c t e d  a f t e r  t h e  t r e a t m e n t  w i t h  
n e u r a m i n i d a s e .  

Experimental. R a b b i t s ,  of  b o t h  s e x e s  a g e d  a b o u t  45 
d a y s ,  w e r e  s ac r i f i c e d  a n d  t h e  k i d n e y s  ( w e i g h i n g  5 t o  6 g) 
w e r e  h o m o g e n i z e d  i n  0.01 M tris-HC1 bu f f e r ,  p H  7.5. 
S u b s e q u e n t l y ,  t h e  m a t e r i a l  w a s  e x t r a c t e d  w i t h  b u t a n o l  10, 
d i a l y z e d  a n d  t h e n  l o a d e d  o n  D E A E - c e l l u l o s e  c o l u m n ,  
p r e v i o u s l y  w a s h e d  a n d  e q u i l i b r a t e d  w i t h  0.01 M tris-tlC1 

b u f f e r ,  p H  7.5, a c c o r d i n g  t o  t h e  m e t h o d  of PETERSON a n d  
SOBER 11. P r o t e i n  in  t h e  e n z y m e  s o l u t i o n  w a s  e s t i m a t e d  b y  
t h e  m e t h o d  of  LOWRY e t  al. 12 u s i n g  b o v i n e  s e r u m  a l b u m i n  
as  s t a n d a r d .  
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Table I. a) Kinetics of normal and neuraminidase treated Enz I S 

Substrate Km • 10 3 

Normal Neuraminidase 
treated 

Phenylphosphate 3.3 2.5 

/3-Glycerophosphate 5.0 5.5 
c~-Glyeerophosphate 4.0 4.0 

3'-AMP 6.6 6.5 
J -AMP 6.0 5.5 

b) Effect of activators and inhibitors 

Modifiers Concentration Original activity (%) 
(M) 

Normal Neuraminidase 
treated 

None --  100 100 
z-Phenylalanine 6.6 • 10 -3 110 110 
Phosphate 6.6 • 10 -3 80 85 
Mg ++ 3.3 • 10 .3 300 300 
Zn ++ 6.6 • 10 ~ 0 0 
Be ++ 6.6 • 10 4 0 0 


