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same t r e a t m e n t  of the  Z imm plot  as for a d i f fe ren t  muco-  
p ro te in  p r epa ra t i on  prev ious ly  s tud ied  ~ (according to  
the  papers  of SADRON and  t3ENOIT ~, and  I3~SNOIT~), i t  is 
poss ib le  to conclude  t h a t  a po lyd isperse  s y s t e m  of coils 
is the  bes t  model  for t he  molecu la r  shape  of  MC in sa l t  
solution.  

Electron micrograph of MC (1"10 -~ g/ml in distilled water). Magni- 
fication : 3(t000 X. Shadowing with gold manganine at '20% 

An inves t iga t ion  wi th  the  e lec t ron  microscope  of 
e x t r e m e l y  di lute  aqueous  so lu t ions  of MC showed  the  
presence  of f ibrous  s t r u c t u r e s  (Figure).  These  f ibres are  
t h o u g h t  to  be fo rmed  b y  side agg rega t ion  of smal le r  
units, poss ib ly  of m u c o p r o t e i n  and  c h o n d r o i t i n  su lpha t e  
molecules.  They  seem to conf i rm:  (a) t he  p r e v i o u s l y p o s -  
tu la ted  e n d - t o - e n d  a r r a n g e m e n t  of po lysaccha r ide  and  
po lypep t ide s  in t he  m u c o p r o t e i n  molecules  6, a n d  (b) t h e  
sugges ted  poss ibi l i ty  of l inkages  b e t w e e n  acid g roup ings  
of ehondro i t in  s u l p h a t e  or m u c o p r o t e i n  molecules  and  
basic groupings  of o the r  m u c o p r o t e i n  molecules  w h e n  
the  ionic s t r e n g t h  of t he  m e d i u m  is ve ry  low and  conse-  
q uen t l y  the  ioniza t ion  is h igh  ~. 

A more  de ta i led  accoun t  of th is  work  will be  pub l i shed  
in due course e lsewhere .  

G. BERNARDI*, C. CESSI, and  L. GOTTE 

Centre de Recherches sur les 2~1acromoldcules, Stras- 
bourg (France), Istituto di Patologia Generale, Universittt 
di Bologna (Italia), and Istituto di Istologia, Universitd 
di Padova (Italia), .July 3, 1957. 

Riassunto 

Sono r ifer i t i  i r i su l ta t i  di uno s tud io  chimico-f i s ico  
sul condro i t i n so l f a to  e sulla m u c o p r o t e i n a  del la  car-  
t i lagine,  t~ b r e v e m e n t e  d iscusso  il s ign i f i ca to  di  ques t i  
r i su l ta t i  in re lazione ad  una  s t r u t t u r a  p r e c e d e n t e m e n t e  
p r o p o s t a  per  la mucop ro t e ina .  

3 G, BERNARDI, Nature 180, 93 (1957). 
4 C. SADRON, l-I. Bt~NOIT, M. DAUNE, Int. Syrup. maeromoI. 

Chem, (Milan-Turin, 1954). 
H. BENOIT, J. Potym. Sci. 11, 507 (1953). 

s G, BERNARm, Biochim. biophys. Acta (in press), 
G. BERNARDT, C. r. Acad. Sei. 244, 1918 (1957). 

* Present address : National Research Council, Division of Applied 
Biology, Ottawa, Canada. 

T h e  S t r u c t u r e s  o f  A m b r o s i n  a n d  D a m s i n  I 

Two crys ta l l ine  c o m p o u n d s ,  n a m e d  a m b r o s i n  and  
dams in ,  h a v e  r e c e n t l y  b e e n  i so la ted  f rom Ambrosia 
mar i t ima L. ,  faro. Compos i t ae ,  b y  Asu-SHADY and  
SOlNE 2. The  same  a u t h o r s  car r ied  ou t  a t h o r o u g h  s t u d y  
of t he  o x i d a t i o n  a n d  r educ t i on  of t he  two  na tu ra l  
p r o d u c t s  and  the  fo l lowing conclus ions  were  made  at  
t h a t  t ime .  A m b r o s i n  a n d  d a m s i n  c o n t a i n  t h e  same 
c a r b o n  ske le ton  a n d  are  t r icycl ic .  The  f o r m a t i o n  of an 
un iden t i f i ed  azu lene  on d e h y d r o g e n a t i o n  of ' r educed  
a m b r o s i n '  sugges t ed  the  p resence  of a s u b s t i t u t e d  
b i cyc lo - (5 ,3 ,0 ) -decane  ske le ton  in t hese  two  na tu ra l  
subs t ances .  F ina l ly  t he  a u t h o r s  s u s p e c t e d  a s t ruc tu ra l  
r e la t ion  b e t w een  a m b r o s i n  a n d  helenal in .  

R e c e n t  work  on  he lena l in  has  s h o w n  t h a t  th i s  ses- 
q u i t e r p e n e  lac tone  is r e p r e s e n t e d  b y  13. W e  have  now 
used  t h e  i n f o r m a t i o n  ga ined  f rom the  s t u d y  of bo th  
he lena l in  (I) and  t enu l in  a (III)  to  deduce  possible  
s t r u c t u r e s  for a m b r o s i n  and  dams in .  

The  azutene  o b t a i n e d  p rev ious ly  2 was  cha rac te r i zed  
b y  a t r i n i t r o b e n z e n e - a d d u c t ,  m . p .  125 130 °, and  in our  
op in ion  r e p r e s e n t s  the  de r iva t ive  of c h a m a z u l e n e  (IV), 
m.p.  132 °5. This  f ind ing  sugges t s  t h a t  a m b r o s i n  and 
d a m s i n  be long  to t he  guaianol ides ,  a g roup  of sesqui ter -  
penes  which  are  k n o w n  to  occur  f r e q u e n t l y  in p l an t s  of 
t he  C o m p o s i t a e  family .  

The u l t r av io le t  a b s o r p t i o n  s p e c t r u m  of ambros in  
(~lmax 217 m/, ,  e 13465) c a n n o t  be reconci led  wi th  the 
p resence  of a e y c l o p e n t e n o n e  c h r o m o p h o r e  alone, be- 
cause  such  s y s t e m s  are cha rac t e r i zed  by  low ex t inc t ions .  
(D ihydrohe l ena l in  V has  )-max 227 m/z, e 7250 a n d  te- 
nul in  I I I  has  )~max 226 mf~ , e 7000.) The  l ight  abso rp t ion  
m u s t  t he re fo re  be due  to two  isola ted  c h r o m o p h o r e s  and 
like in he lena l in  (I) (;~max 220 m/x, e 12 200), t he  t e rmina l  
m e t h y l e n e  g roup  in a m b r o s i n  m u s t  be c o n j u g a t e d  wi th  
t he  y- lac tone  ring.  The  second  c h r o m o p h o r e  should  
the re fo re  ab s o rb  like d i h y d r o h e l e n a l i n  (V) a n d  we can 
conc lude  t h a t  a m b r o s i n  is in fac t  an a- or ~ - subs t i tu t ed  
cyc lopen tenone .  The  r e a d y  f o r m a t i o n  of b r o m o a m b r o s i n  
and  pa r t i cu l a r l y  i ts  l ight  a b s o r p t i o n  (;~max 248 m/~, 
e 7025) s t r o n g l y  sugges t s  t h a t  it  is a a -bromo-f l -a lkyl  
c y c l o p e n t e n o n e  ~ a n d  ambros in ,  the re fo re ,  is a fi-alkyl- 
cyc lopen tenone .  The  ev idence  d iscussed  t h u s  far  can  be 
s u m m a r i z e d  in t h e  pa r t i a l  s y m b o l s  I X  a n d  X.  

There  is no conclus ive  ev idence  a t  h a n d  which would 
al low a d i s t i nc t ion  b e t w e e n  the  two a l t e rna t i ve s  I X  and 
X. However ,  t e n u l i n  ( I I I ) ,  he lena l in  (I) and  geigerin 7, 
all i so la ted  f r o m  Compos i t ae ,  have  been  s h o w n  to  be 
C~-ketones r a t h e r  t h a n  Ca-ketones and  we would  like to 
suggest ,  on b iogene t ic  g rounds ,  t h a t  amb ro s i n  and 
d a m s i n  co n t a i n  p a r t  s t r u c t u r e  IX .  

1 Terpenes VIII. Part. VII, G. BOCHI and W. S. SAAriI, J. Amer. 
chem. Soc. (in press). 

2 H. ABu-SHAnY and T. O. SOINE, J. Amer. pharm. Ass. #2, 387 
(1953); 43, 365 (1954). 

a G. B/JCHI and D. ROSENTHAL, J. Amer. chem. Soc. 78, 3860 
(1956). - V. HE,OUT, M. ROMANXJK, and F. SoR.~b Coll. Czeehosl. 
chem. Comm. 21, 1359 (1956). - R. AnAMS and W. HERZ, J. Amer. 
chem. Soe. 71, 2456, 255t, 2554 (1949). 

D. H. R. BARTON and P. DE MAYO, J. chem. Soe, 1956, 142. 
5 A. MEIS~LS and A. WEIZ.~IANN, J. Amer, chem. Soc. 75, 3865 

(1953). F. SO,M, J. NOVAK, and V. HEROUT, Coll, Czechosl. chem. 
Comm. 18, 527 (1953). 

6 A. L. NUSSBAUM, O. MANCERA, n. DANIELS~ G. ROSENKRANZ~ 
and C. DJ~RAssI, J. Amer. chem. Soc. 78, 3263 (1951). Bromohelena- 
lil*t has 2ma x 248 m]~, e 6300; R. ADAMS and W. HERz, J. Amer. 
chem. Soe. 71, 2456, 'Z551, "2554 (1949). 

7 G. W. PEROLD, J. chcm. Soc. 1957, 47. 



[15. XII. 1957] Kurze Mitteilungen - Brief Reports 467 

To deve lop  the  s t ruc tures  fu r the r  we now h a v e  to  
d i f fe ren t ia te  be tween  the  two  isomers  VI  and X I I I .  
A d i s t inc t ion  was possible as follows. Accord ing  to 
ABu-SHADV and  SOINE ~ ambrosin ,  like d ihydrohe lena l in  
(V), gives a pos i t ive  Tollens test ,  The  func t iona l i t y  under-  
going ox ida t ion  canno t  be de r ived  f rom t h e  a,~-un- 
s a t u r a t e d  ke tone  per se (no /~ hydrogen)  nor  can  it  be a 
v iny logous  = -hydroxyke tone  because  helenolid (VI)L 
neohelenol id  (VII) 9 and d ihydroneohe lena l in  (VII I )  ~ all 
give mgative Toltens tests.  The  s imples t  exp l ana t i on  of 
these  f indings is t h a t  ambros in ,  on t r e a t m e n t  wi th  base 
undergoes ,  a t  least  pa r t ly ,  a re t roa ldo l  c leavage  ( X I - >  
X I I ) ,  which  is fol lowed by  o x i d a t i o n  of t he  a ldehyde  
(XI I )  wi th  s i lver  ion. Ambros in  should therefore  be 
X I I I .  

We now discuss the  behav io r  of ambros in  and dams in  
on reduct ion .  I t  has been shown prev ious ly  ~° t h a t  
na tu ra l  helenal in  conta ins  bo th  I and  isohelenal in (II) 
and t h a t  the  isomers  are  no t  separable  by  crys ta l l iza-  
t ion.  Helena l in  (I) on c a t a l y t i c  h y d r o g e n a t i o n  yields 
d ihydrohe lena l in  (V) which, however ,  is reduced  rap id ly  
to t e t r ahydrohe lena l in .  I sohe lena l in  (II), on  the  o the r  
hand,  yields only dihydro i sohe lena l in  and the  t e t r a -  
subs t i tu t ed  double  bond is no t  reducib le  by  the  con- 
vcn t iona l  ca ta ly t i c  methods .  The  resul ts  of ABu-SHADY 
and SOlNg can be ra t iona l i zed  eas i ly  if  we assume t h a t  
the i r  ' am b ros in '  is ac tua l ly  a m ix tu r e  of a p p r o x i m a t e l y  
50% of X l I I ,  for which we re ta in  the  name  ambros in  
and 50% of X I V ,  which  we wish to  call  i soambrosin .  
This  proposal  is suppor ted  by  the  fol lowing e x p e r i m e n t a l  
observat ions2:  (a) The  m i x t u r e  of X l I I  and  X I V  de- 
scr ibed as ambros in  absorbs  1.41 mole  equ iva l en t s  of 
h y d r o g e n  yie ld ing X V  and  X V I .  (b) The  infrared s p e c t r u m  
has bands  at  1770 cm 1 (y_lactone) ; 1718, 1594, 815 cm -1 
(a lky lcyc lopentenone) ;  1675cm- t ( t e t r a subs t i t u t ed  double  
bond of y- lac tone) ;  1650, 910 cm -~ (con juga ted  C H 2 =  
CRy). (c) The  high ex t inc t ion  in the  u l t r av io le t  s p e c t r u m  
(e 13 465) observed  is in a g r e e m e n t  wi th  our  sugges t ion  
because  the  cisoid helenal in  (I) has  e 12 200 whereby  the  
t ranso id  isohelenal in  (II) has ~ 20 000. (d) On ozoniza t ion  
the  m i x t u r e  yie lded 35% of the  theore t i ca l  a m o u n t  
(50%) of fo rma ldehyde .  (e) ' A m b r o s i n ' .  l ike helenal in  
( I )  11, forms a monop ipe rony l i dene  d e r i v a t i v e  which  
is p robab ly  X X .  

Simi lar ly  we wou ld  like to  sugges t  t h a t  ' d a m s i n '  is a 
1 : l  m i x t u r e  of X V I I  and  d ihyd ro i soambros in  (XVI) .  
The  fol lowing evidence  2 seems to suppor t  this proposal .  
(a) C a t a l y t i c  r educ t ion  of the  c o m p o u n d  descr ibed as 
' d a m s i n '  is comple te  a f te r  the  u p t a k e  of 0.47 mole  
equ iva l en t s  of hydrogen,  (b) The  d ihydro i soambros in  
(XVI)  p resen t  in the  m i x t u r e  remains  unchanged  while  
d a m s i n  i tself  (XVII )  is r educed  to t e t r a h y d r o a m b r o s i n  
(XV). (c) The  infrared s p e c t r u m  of the  m i x t u r e  of X V I  
and X V I [  has bands  a t  1754-1766 cm -~ (broad) (7-1ac- 
tone  and  cyc lopen t anone ) ;  1677 cm -~ ( t e t r a subs t i t u t ed  
double  bond  of y- lac tone) ;  1650, 910 c m  -1 (con juga ted  
CIt==CR~). (d) Dams in  gives  a nega t i ve  Tol lens  test .  
(e) Ozoniza t ion  of the  m i x t u r e  of isomers  gave  33% of 
t he  t heo re t i ca l  a m o u n t  (50%) of Io rmMdehyde .  \Ve m a y  

I s o l a t e d  f r o m  Helenium mlcrocephalum. - G.  B i ) c m ,  L .  BER-  

NARm,  a n d  D.  ROSENTHAL ( u n p u b l i s h e d ) .  

" G. Bccm, L. B~m~aRm, and D. ROS~:XTnAL (unpublished). 
10 G.  B C c m  a n d  D .  ROSENTtfAL, J .  A m e r .  c h e m .  Soc.  7,% 38611 

(~ 956). 
11 R. ADAMS and W. tIERZ, J. Amer. chem. Soc, 7l, 2156, 2551, 

2551 (19,19). 

fur ther  conclude  tha t  ' d i h y d r o a m b r o s i n '  is ac tua l ly  di- 
hydro i soambros in  (XVI)  and its infrared spec t rum wi th  
bands  a t  1750 cm -1 {broad) (y- lactone and cyc lopen t a -  
none) ; 1672 cm -1 (strong) ( t e t r a subs t i t u t ed  double  bond 
of y-lactonc) is in ag reemen t  with this  fo rmula t ion .  The  
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' d i h y d r o a m b r o s i n o l '  descr ibed previously ' -  mus t  t hus  bc 
X V I I I  and the  d ica rboxyl ic  acid  ob ta ined  by  ni t r ic  acid 
ox ida t ion  of X V I  can now be f o r m u l a t e d  as X I X .  The  
infrared spect ra  of these c o m p o u n d s  are in good agree-  
m e n t  wi th  the  pos tu la ted  s t ruc tures .  These  a r g u m e n t s  
fu r the r  sugges t  expression X V  for t e t r a h y d r o a m b r o s i n  
(1764 cm *:y- lac tone;  1745 c m - l : c y c l o p e n t a n o n e )  the 
c o m m o n  reduc t ion  p roduc t  of X I I I  and X V I I .  I t  is of 
in te res t  to men t i on  t h a t  t he  w a v e l e n g t h  of inf rared  ab- 
so rp t ion  of the ca rbony l  band  of y-Iactones  is no t  
ma te r i a l ly  af fec ted  by con juga t i on  wi th  the  cisoid 
m e t h y l e n e  group.  This  fact had  been no ted  before wi th  

30* 
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he l ena l in  (I) ~l, p y r e t h r o s i n  ~ a n d  w i t h  f ive - r ing  ketones 
f rom g a r r y i n e  a n d  v e a t c h i n e  ~ .  
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Fina l ly ,  t h e  K u h n - R o t h  C - m e t h y l  va lues  of ' a m b r o s i n ' ,  
' d a m s i n ' ,  d i h y d r o i s o a m b r o s i n  a n d  t e t r a h y d r o a m b r o s i n  
are  in  good a g r e e m e n t  w i t h  t h e  va lues  r e p o r t e d  u for  t h e  
c o r r e s p o n d i n g  h e l e n a l i n  de r i va t i ve s .  

We are indebted to Firmenich and Co., Geneva for a fellowship to L.B. 

L. BERNARDI* a n d  G. B0CHI 

Department o/ Chemistry, Massachusetts Institute o/ 
Technology, Cambridge, U.S.A., May 16, 1957. 

Zusammen]assung 

Es  wird  gezeigt ,  dass  die yon  ABU-SHADY u n d  SOINE 
iso l ie r ten  S e s q u i t e r p e n l a k t o n e  ~Ambrosin,~ u n d  ~<Dam- 
sire) v e r m u t l i c h  Gemische  y o n  i s o m e r e n  S u b s t a n z e n  
dars te l l en .  Die  I n t e r p r e t a t i o n  be r e i t s  b e k a n n t e r  T a t -  
s a c h e n  f iber  die b e i d e n  N a t u r s t o f f e  a n d  de r  Ve rg l e i ch  m i t  
v e r w a n d t e n  P r o d u k t e n  e r m S g l i c h t  die A uf s t e I l ung  pro-  
v i so r i s che r  S t r u k t u r f o r m e l n .  

1~ D. H. R. BARTON and P. DE MAYO, J. chem. Soc. 19~7, 150. 
13 K. WIESNER, R. AMSTRONG, M. F. BARTLETT, and J. A. ED- 

WARDS, J. Amer. chem. Soc. 76, 6068 (1954), 
* On leave of absen6e from Farmitalia, Mflano, Italy. 

V o a c a m i d i n  und V o a c r i s t i n ,  z w e i  neue  A lka lo ide  

aus  Voacanga africana Stapf  

Aus  de r  in  Af r ika  h e i m i s c h e n  A p o c y n a c e e  Voacanga 
a/ricana S t a p f  s ind  his  j e t z t  d u r c h  C h r o m a t o g r a p h i e  der  
G e s a m t a l k a l o i d e  a n  A120 a fo lgende  I n h a l t s s t o f f e  isol ier t  
w o r d e n :  V o a c a n g i n  1, V o a c a m i n  ~ (-- Voaeang in in3 ) ,  
V o a c a m i n i n  4, V o b t u s i n  s u n d  V o a c o r i n  6 ( =  Voaca l i n  7 ?). 
Die Alka to ide  s ind  D e r i v a t e  des  I n d o l s  bzw.  5 - M e t h o x y -  
indo l s ;  m i t  A u s n a h m e  des  V o a c a n g i n s  e n t h a l t e n  sie zwei 
I n d o l k e r n e .  

W i r  h a b e n  aus  Voacanga africana S t a p f  zwei  wei te re  
neue  Alka lo ide  in r e ine r  F o r m  isoliert ,  fiir d ie  wi r  die 
N a m e n  V o a c a m i d i n  u n d  V o a c r i s t i n  vo r sch l agen .  

Voacamidin w u r d e  au f  G r u n d  se iner  e t w a s  s t / t rke ren  
Bas iz i t / t t  d u r c h  A n w e n d u n g  des V e r t e i l u n g s v e r f a h r e n s  
n a c h  CRAIG y o n  V o a c a m i n  u n d  a n t  G r u n d  d e r  Schwer-  
tOsl ichkei t  s e ine r  h a l o g e n w a s s e r s t o f f s a u r e n  Salze yon  
V o a c r i s t i n  a b g e t r e n n t .  

Die  B a s e  i s t  nach ihrem V e r h a t t e n  bei  de r  Craig-  
V e r t e i l u n g  sowie be i  de r  P a p i e r c h r o m a t o g r a p h i e  e in-  
h e i t l i c h ;  ih re  K r i s t a l l i s a t i o n s t e n d e n z  is t  s eh r  gering.  Sie 
k r i s t a l l i s i e r t e  j e d o c h  aus  Benzo l  in  f a r b l o s e n  N a d e l n ;  
Smp.  128-130 ° (Zers.) ;  [~][¢ = -- 174,5 ° (Chloroform) ;  
S u m m e n f o r m e l  C4sH~sOsN~ (ber . :  C 72,16; H 7,54; N 
7,48; 3 - O C H  3 9,26; > N C H  3 1 , 4 9 % ;  gel . :  C 72,10; H 
7,56; IN 7,79; - O C H  a 9,56; 9,56; 9,41; > N C H  a 2,19; 
1 ,49%).  

Das  U V . - S p e k t r u m  in  M e t h a n o l  h a t  c h a r a k t e r i s t i s c h e  
M a x i m a  bei  227,5 m/z (log e 4,74} u n d  be i  292,5 m #  (log 
e 4,32), die e ine r  5 - M e t h o x y i n d o l - G r u p p i e r u n g  e n t s p r e -  
chen .  Das  in  C h l o r o f o r m  gemessene  I R . - S p e k t r u m  en t -  
h / t i t  B a n d e n  be i  2,79 (OH) ;  2,91 (NH),  5,85 (CO), 6,20 
u n d  6,37 # (C=C).  W e i t e r e  s t a r k e  B a n d e n  ( test  in  K B r  
gemessen)  f i n d e n  s ich  bei  13,56 # u n d  be i  14,8/~ (OH ?). 
V o a c a m i d i n  i s t  d e m n a c h  i s o m e r  m i t  V o a c a m i n ;  seine 
s p e k t r a l e n  E i g e n s c h M t e n  s ind  d e n e n  des  V o a c a m i n s  sehr  
~thnlich. 

Hydrochlorid. Aus A c e t o n / M e t h a n o l  fa rb lose  N a d e l n ;  
Smp .  265-267  ° (Zers.) ;  [m] 16'~- - 166,5 ° (Me thano l ) ;  ]0 °- 
C~sHssOgN, C12 (ber . :  C 65,76;  H 7,11; N 6,82;  C1 8 , 6 3 % ;  
geL:  C 65,64;  65,43;  H 6,97;  6,86;  N 6,81;  7,13; Ct 
8 ,94%) .  

Hydrobromid. Aus  A c e t o n  fa rb lose  N a d e l n ;  Smp.  265 
b is  266 ° (Zers.) ; [~]~ = -- 144 ° (Methano l )  ; C45HssO6Nr 
B r  2 • 1/2 H 2 0  ( b e n :  C 58,76; H 6,47;  N 6,09% ; get , :  C 
58,65; 58,75; H 6,38; 6,52; N 6,83; 6,75°/0). 

Hydro~odid. Aus A c e t o n  fa rb lose  N a d e l n ;  Stop.  263 bis 
264 ° (Zers.) ; [~]~ = - 142 ° (Methano l ) .  C,~H~806N4J ~' 1/2 
H , O  (ber . :  C 53,31; H 5,87; N 5,53%';  ge t . :  C 53,15; 
53,22; H 5,96; 5,88; N 5 ,39%) .  
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