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t ic set  of pa r ame te r s  for these  in terac t ions  render  th is  
analysis  suspect .  We expec t  f rom the  me thod  of prepa-  
ra t ion  and the  overall  chemis t ry  (i. e. the  known produc t  
being sulphi ted  in the  2 position) 7 the  anion 3. For  this,  
excep t  for the  p ro tons  of the  me thy l  group, none are 
symmet r i ca l ly  equiva len t  and 6 d i f ferent  hyper f ine  split-  
t ings migh t  be p resen t  (acids r aa # a5 # aG r a7 # as). 
P resuppos ing  1 anion s t ruc ture  and in te rpre t ing  the  
spec t rum on the  basis of an accidenta l  equivalence of 
p ro tons  5, 6, 7, 8, provides  the  excel lent  f i t  shown in the  
st ick d iagram (Figure 1). The hyper f ine  spl i t t ings are in 
good agreement ,  t hough  somewha t  lower t h a n  those  in 

Table I. Proton hyperfine splittings in the ESR-spectra of vitamin 
K a intermediates 

Method of Hies (gauss) at position numbers Refe- 
preparation/~oh~ent reuc. 

2 3 5 6 7 8 

red. with Na2SOa/H20 3.02 2.33 0.66 0.66 0.66 0.66 this 
Ka-sulphonate + OH-/H20 work 
K rnirror/EtOH 2.911 2.467 0.48 0.78 0.56 0.71) u 
K mirror/EtOH/H~O 3.01 2.38 0.64 0.64- 0.64 0.64 10 
eleetroehem, red. 2.94 2 .40 0.59 0.59 0.59 0.59 1~ 
OH /H20 

Table II. Radical anion yields in the system K a Na2SO a 
(Na~SO a = 10 -t M) 

M e n a d i o n e  colic,  M e a n  r a d i c a l  3 on conc .  C o n v e r s i o n  to 
(M/1 • 10 -8) (M/1 • 10 a) a n i o n  (%)  

2.70 2.38 88 
1.40 1.30 93 
0.70 0.65 92 

the  l i te ra ture  (Table I). There  appears  to be a so lvent  
effect  on the  spl i t t ing cons tan t s  as ye t  q u an t i t a t i v e l y  
unpredic table .  

We conclude, beyond  all reasonable  doubt ,  t h a t  it  is 
the  anion 3 wi th  which  we are concerned in these  experi-  
ments .  The role of the  anion in t he  overalt  chemis t ry  
follows f rom the  d a t a  summar ized  in Table II  and  shows 
t h a t  the  react ion 

Ka -k S O 7  -~ K7 + SO;- (1) 
is essent ial ly  quan t i t a t ive .  

These results,  t aken  wi th  the observa t ion  for near  
quan t i t a t i ve  su lph i ta t ion  of 1 by  Na2SOa, s t rongly  sug- 
gest  t h a t  3 is an in t e rmed ia te  en route  to the  su lphona te  
2. Similarly the  rapid radical  bui ld-up and its except ional  
s tabi l i ty  suggests  t h a t  the  ra te -de te rmin ing  s tep is the  
subsequen t  sn lph i ta t ion  of the  radical  anion by  SOs- - .  

Figure 2 shows the  E S R - s p e c t r a  observed on t rea t ing  
the  su lphona te  wi th  N a O H  solution (pH 7-8). Unfor tu -  
na te ly  we have  been unable  to in te rp re t  the  spec t rum 
2a, except  to  po in t  out  t h a t  it is of a comple te ly  di f ferent  
na tu re  to  t h a t  shown in Figure 1 (spectral  wid th  of only 
5-6 G) and und i s tu rbed  by  the  lat ter .  I t  can be analyzed 
on the  basis of 2H (aromatic  ring protons)  3H (CHa) - 
2H (aromatic  r ing protons)  in terac t ions  leading to over- 
lapping p a t t e rn s  of 2.0, 0.49, 0.14 G hyperf ine  spli t t ings.  
We  can t en t a t ive ly  ascribe th is  to a semiquinone der ived 
di rec t ly  from the  su lphona te  w i t h o u t  fission of the 
SO~Na group, where  the  acc identa l  equivalences p resen t  
in the 1 anion are r emoved  by th is  group. I t  can, how- 
ever, be said wi th  ce r t a in ty  t h a t  a longer reac t ion- t ime 
leads to fo rmat ion  of the  I a~!ion as observed in Figure 1, 
possibly in parallel  or consecut ive  react ions b u t  more 
likely caused by  the  slow removal  of the  SOaNa group 
by  OH- .  
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Summary: Coccuvine C17H~,NO~, m.p. 137-38 ~ a new alkaloid fl:om Cocculus lauri/olius DC has been assigned the  struc-  
ture  and s te reochemis t ry  as (I) on the  basis of spectroscopic  s tudies  and chemical  correlat ion.  

Conf i rmat ion  of hypo tens ive  ac t iv i ty  1 in Cocculus 
lauri/olius DC (Menispermaceae) p r o m p t e d  its re invest i -  
gation,  which resul ted  in the  isolation of new dibenz(d,  f)- 
azonine bases ~ and the  abnormal  Erythrina alkaloids a. 
Former ly ,  f rom this  p lant ,  1 -benzyl te t rahydroisoquino-  
line4 a, aporphineT, s, bisbenzylisoquinoline 9,10 and  Ery- 
thrina alkaloids n la had  also been isolated. Cont inued 
search for t he  act ive principle(s) f rom the  alkaloidal 
f rac t ion f rom the  leaves of the  p lan t  has  now- yie lded a 
new base n a m e d  Coccuvine. The presen t  communica t ion  
repor t s  essent ial  da t a  which  have  led to the  ass ignment  
of s t ruc ture  1 w i th  s t e reochemis t ry  as shown for the 
coccuvine.  

The phenol ic  f rac t ion of the  alkaloidal mix tu re  f rom 
the  leaves of C. tauri/olius DC was carefully ch roma to -  
g raphed  on neu t ra l  A120 a column. E lu t ion  wi th  chloro- 
f o rm/me thano l  (98 : 2) yielded coccuvine m. p. 137-38 ~ The 

molecular  formula  C17H19NO2 (M r 269) for the  base 
emerged f rom its e lementa l  analysis 14 and was conf i rmed 
by  mass spec t romet ry .  I t s  I R - s p e c t r u m  had absorp t ion  
band  at  3450 cm 1 for a hydroxy l  funct ion and the  UV- 
spec t rum (2m,, 228 and 282 nm) was very  similar to t h a t  
of a romat ic  Erythrina alkaloids 15, hav ing  a 1,6-diene 
system.  The N M R - s p e c t r u m  of the  base was a lmos t  
ident ical  wi th  erysot r ine  1~ and ery thra l ine  15, t he  only 
a p p a r e n t  difference being in the  n u m b e r  of signals for 
m e t h o x y l  and me t h y l en ed i o x y  groups. In  coccuvine (1) 
there  was no signal for an aryl  me t h o x y t  funct ion,  a 3 
p ro ton  signal for - C H - O - M e  resona ted  at  T 6.74. Of the  

I 

3 aromat ic  protons,  2 meta or iented  pro tons  w e r e  cent red  
at  T 3.24 (J _ 2.0 Hz) and  an ortho or iented  p ro ton  clear 
of o thers  a t  v 2.92 (1H, d , J  = 9.5 Hz);  3 otefinic pro tons ,  
w i th  one a t  low field v 3.45 (1H, d, d, J = 11.0 Hz  and 
J2 = 2 Hz), the  o ther  a t  T 4.02 (1H, d, d, J1 = 10 Hz and 
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J2 = 0.5 Hz)  f o r m i n g  t h e  ' A '  p a r t  of  t h e  A B X  s y s t e m  a n d  
t h e  t h i r d  a t  , 4.20.  D o u b l e  r e s o n a n c e  e x p e r i m e n t s  is 
e n a b l e d  u s  t o  i n t e r p r e t e  t h e s e  d a t a  fu l ly .  I r r a d i a t i o n  a t  

6 .50 (c~ to  o x y g e n )  c a u s e d  a c o l l a p s e  of t h e  s m a l l  (2 Hz)  
s p l i t t i n g  of t h e  o le f in ic  p r o t o n s  a t  ~ 3.45, l e a v i n g  t h e  A B  
s y s t e m  (J = 10 Hz)  of  t h e  2 l ower  f ie ld  o le f in ic  p r o t o n s .  
T h i s  i n f e r s  a cis o r i e n t a t i o n  of  t h e  d o u b l e  b o n d .  T h e  ir- 
r a d i a t i o n  a l so  s h a r p e n e d  t h e  s i g n a l  a t  ~ 4 .02 of  t h e  'A '  
p a r t  of  t h e  s y s t e m  i n d i c a t i n g  0.5 H z  a l ly l i c  c o u p l i n g .  
T h e s e  r e s u l t s  a re  a c c o m m o d a t e d  b y  t h e  3 - m e t h o x y - 1 ,  6- 
d i e n e  s y s t e m  of  t h e  Erythrina a l k a l o i d s  a n d  i m p l y  a 
3 - 4 - e q u a t o r i a l  c o n f o r m a t i o n  for  t h e  m e t h o x y l  g r o u p ,  as  
is p r e s e n t  in  t h e  p r e v i o u s l y  c h a r a c t e r i s e d  Erythrina 
a l k a l o M s  IT, ~s. 

T h e  h y d r o x y l  g r o u p  p r e s e n t  in  1 w a s  p l a c e d  a t  p o s i t i o n  
C-15 as  fo l lows :  i r r a d i a t i o n  a t  z 7.09 (benzy l i c  reg ion)  
s h a r p e n e d  a low f ie ld  d o u b l e t  a t  T 2.92 d u e  t o  a n  ortho 
c o u p l e d  a r o m a t i c  p r o t o n .  T h e r e  w a s  no  e f f ec t  on  t h e  
o t h e r  a r o m a t i c  p r o t o n s ;  i r r a d i a t i o n  > 10 H z  e i t h e r  s ide  of  
T 7.09 h a d  no  ef fec t .  I t  f o l lows  t h a t  t h e  h y d r o x y l  g r o u p  
is a t  C-15.  

a b c 

(1) (2) 

- - t  

(3) 

T h e  m a s s  f r a g m e n t a t i o n  p a t t e r n  o f  t h e  b a s e  w a s  in  
c o m p l e t e  a g r e e m e n t  w i t h  t h e  p r o p o s e d  s t r u c t u r e  1. T h e  
p r o m i n e n t  i ons  in  t h e  s p e c t r u m  were  role 269 (M+); 
a) 254 (M + - -  15); b) 238 (M + --  31 base )  ; c) 211 (M + - -  58);  
d) 209 (MJ - -  60);  e) 198 (M+ --  71) a n d  f) 185 (M+ --  84). 
A r a t i o n a l i s a t i o n  of  t h i s ,  b a s e d  on  e s t a b l i s h e d  p r e c e d e n t  19 
is g i v e n  in  2.  

R e d u c t i o n  of c o c c u v i n e  in m e t h a n o l  w i t h  1 0 %  P d / C  
a f f o r d e d  d i h y d r o c o c c u v i n e  w h i c h  w a s  f o u n d  i d e n t i c a l  in  
a l l  r e s p e c t s  w i t h  c o c c u l i n e  (3)1a of  e s t a b l i s h e d  s t e r eo -  
c h e m i s t r y ;  c o c c u v i n e  m u s t ,  t h e r e f o r e ,  h a v e  t h e  s t r u c t u r e  
a n d  s t e r e o c h e m i s t r y  s h o w n  in  1. 
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Levels  of a l - A n t i t r y p s i n  in the  Spr ing  and A u t u m n  S e a s o n s  
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Summary.  I n  a g r o u p  of  84 p a i r s  of  l l - y e a r - o l d  c h i l d r e n  of  b o t h  sexes ,  t h e  l eve l  of  t h e  % - a n t i t r y p s i n  (%-AT)  were  
a s c e r t a i n e d  in  t h e  a u t u m n  a n d  s p r i n g .  A l t h o u g h  t h e  m e a n  l eve l s  of  % - A T  in  t h e  t w o  s e a s o n s  h a r d l y  d i f f e red ,  t h e  h i g h l y  
s i g n i f i c a n t  s e a s o n a l  c h a n g e s  in  t h e  d i s t r i b u t i o n  c u r v e s  of  % - A T  v a l u e s  w e r e  n o t e d  in  b o y s ,  w h e r e a s  t h e  l eve l s  s h o w e d  
h i g h e r  s t a b i l i t y  Jn gi r ls .  

T h e  l eve l s  of  % - a n t i t r y p s i n  (%-AT)  in  t h e  b l o o d  s e r u m  
a r e  g e n e t i c a l l y  d e t e r m i n e d  (for ref .  see  l-a) .  O n  t h e  o t h e r  
h a n d ,  t h e  % - A T  l eve l s  a re  c o n c o m i t a n t l y  i n f l u e n c e d  b y  
a n u m b e r  o f  i n t r i n s i c  a n d  e x t r i n s i c  f a c t o r s  : r i s i n g  in  c a s e s  
o f  m a l i g n a n t  t u m o r s %  of  d i f f e r e n t  p n e u m o p a t h i e s  5, in  
p r e g n a n c y  a n d  p a r t u r i e n t  w o m e n %  in  m a c r o p h a g e s  of  
s m o k e r s  ~ a n d  in  p e r s o n s  i n j e c t e d  w i t h  t y p h o i d  v a c c i n e  s. 
T h e  r e l e v a n c e  o f  l ow  l eve l s  fo r  t h e  p a t h o g e n e s i s  o f  ob -  
s t r u c t i v e  p u l m o n a r y  d i s e a s e  is we l l  k n o w n  ~-a. I n  v i e w  
of  t h e  p o t e n t i a l  l a b i l i t y  of  t h e  % - A T  levels ,  we  we re  

1 F. EUEPPERS and L. F. BLACK, Am. Rev. resp. Dis. 110, 176 (1974). 
2 D. J. RYNBRANDT and J. KLEINERMAN, Anl. J. clin. Path.  63, 251 

(1975). 
a p. T. ROWLEY, M. g. SEVILLA and R. H. SCHWARTZ, Bioehem. 

Genet. 12, 235 (1974). 
4 C. C. HARRIS, A. PRIMACK and M. H. COItEN, Cancer 34, 280 {1974). 
.5 C. Haas ,  Minerva reed., Roma 65, 999 (1974). 
6 C. B. LAURELL, Scand. J. din. Lab. Invest. 27, 136 (19681. 
7 G. N. OLSeN, 3- O. HARRIS, J. R. CASTLE, R. H. WALDMAX and 

H. J. KARMGA~D, J. clin. Invest. 55, 427 (1975). 
s F. KUEPPERS, Humangenetik 6, 207 (1968). 


