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1Dber die or ient ierte  A u f w a c h s u n ~  
von Polyi i thylen auf Ste insa lz  

{)ber  o r i e n t i e r t e  A u f w a c h s u n g e n  w m  h o c h p o l y m e r e n  
o r g a n i s e h e n  S tof fen  i s t  b i s h e r  n i c h t s  b e k a n n t  geworden .  

N a c h d e m  es in  n e u e r e r  Zei t  g e l u n g e n  ist ,  e ine r se i t s  
E i n z e l k r i s t a l l e  von  l i n e a r e m  Poly-~thyten  h e r z u s t e l l e n  1 
u n d  a n d e r e r s e i t s  K r i s t a l l e  de r  in  i h r e r  K r i s t a l l s t r u k t u r  
d e m  P o l y g t h y l e n  s eh r  ~ihnl ichen ~ n i e d e r m o l e k u l a r e n  
P a r a f f i n e  zur  o r i e n t i e r t e n  A u f w a c h s u n g  au f  A tka l iha lo -  
g c n i d e n  zu b r i n g e n  ~, b o t  s ich  das  S y s t e m  l ineares  Po ly-  
f f thy len  - NaC1 zu r  I ) r t i fung  de r  F rage ,  ob  h o c h p o l y -  
mere  o rgan i sche  Stoffe  o r i e n t i e r t  a u f z u w a c h s e n  verm/5- 
gen, an.  

Orientierte Aufwachsnng yon Polygthylen auf (001) NaC1 

Ver suche  m i t  e i n e m  l inea ren  P o l y g t h y l e n  (Marlex.  M 
.... - 105 000) f f ih r t en  o h n e  wei te res  zu d e n  g e s u c h t e n  Auf-  
w a c h s u n g e n .  Das  l ineare  P o l y g t h y l e n  w u r d e  aus  e ine r  
0 , 0 6 p r o z e n t i g e n  L 6 s u n g  in  D e k a l i n  au f  die Spal t fKtche  
(001) e ines  au f  90 ° e r h i t z t e n  S t e i n s a l z k r i s t a l l s  aufge-  
b r a c h t .  Das  Poly~i thy len  o r i e n t i e r t e  sich au f  (001) v o n  
NaCI in N a d e l n  m i t  de r  Nade l l / i ngsachse  [[ k110] u n d  
[1 To]. 

J.  \%:II-LEMS u n d  I.  \VILLEMS 

Kre/eM, Tiergarlenstrasse 21, den 12. At~gust 1957. 

5"ummc~ry 

O r i e n t a t e d  o v e r g r o w t h  of l inea r  p o l y e t h y l e n e  on  rock-  
sa l t  is desc r ibed .  The  n e e d l e - s h a p e d  c r y s t a l s  of poly-  
e t h y l e n e  are  o r i e n t a t e d  on  (100) of NaCI w i t h  t h e  long 
axe  of t h e  need le s  pa ra l l e l  t o  [110] a n d  [110]. 

1 R. JaCCODINE, Nature /7¢, 305 (1955). - P. H. "I'ILL, .lr., 
J. l'olymer Sci. 24, 30t (1957). 

2 C. \V. BUNN, Trans. Faraday Soc. 35, 482 (1989). 
a j .  ~.VILLEMS, Naturwissensehaften 42, 176 (1955). 

On Chondroit in  Sulphate  and Mucoprote in  
f r o m  Cart i lage  

I t  h~s  been  p r o p o s e d  1 t h a t  in m a m m a l i a n  h y a l i n e  car -  
t i l age  c h o n d r o i t i n  s u l p h a t e  is p r e s e n t  in two  fo rms :  a b o u t  
one  t h i r d  would  be  b o u n d  to  a p r o t e i n  d i f f e ren t  f rom 
col lagen  to  fo rm a m u c o p r o t e i n ,  t h e  r e m a i n d e r  b e i n g  
l inked  to  col lagen.  

T h e  p r e s e n t  work  was  ca r r i ed  o u t  on  a p r o d u c t  ex-  
t r a c t e d  f rom ho r se  nasa l  s e p t a  ca r t i l age .  A q u e o u s  solu- 
t ions  of 30% p o t a s s i u m  ch lo r ide  p lus  1% p o t a s s i u m  car-  
b o n a t e  2 were  used in t h i s  e x t r a c t i o n .  A f t e r  c en t r i f ug ing ,  
t h e  e x t r a c t i o n  so lu t ions  were  d ia lyzed  a n d  a d d e d  w i t h  
p o t a s s i u m  a c e t a t e  a n d  a lcohol  a t  0°C. T h e  p r e c i p i t a t e s  
so o b t a i n e d  were  r ed i s so lved  a n d  r e p r e c i p i t a t e d  in a s imi-  
lar  w ay  a n d  f ina l ly  t h e y  were dr ied  w i t h  a b s o l u t e  a lcohol  
a n d  e the r .  

T h e  a i m  was  to  give a p h y s i c o c h e m i c a l  p i c t u r e  of t h i s  
p r o d u c t  w h i c h  will  be  r e f e r r ed  to  as MC. 

T h e  N c o n t e n t  of MC ( re fe r red  to  t h e  d r y  w e i g h t  a t  
110°C) was 3.90/0 . I t s  a m i n o  ac id  compos i t i on ,  as re- 
vea led  b y  p a p e r  c h r o m a t o g r a p h y ,  was  as fol lows:  
a s p a r t i c  acid,  ser ine ,  g lycine,  g l u t a m i c  acid ,  t h r e o n i n e ,  
a l an ine ,  leucine ( + + + ) ;  o r n i t h i n e ,  lysine,  va l ine ,  
p h e n y h d a n i n e  ( + + ) ;  h i s t id ine ,  t y ros ine ,  t r y p t o p h a n ,  
p ro l ine  (+ ) .  

B y  p a p e r  e l ec t rophore s i s  (pH 2.0 -10.0), i t  was  f o u n d  
t h a t  MC was  f o r m e d  b y  two  c o m p o n e n t s .  One  was  im-  
mob i l e  a n d  s t a i n e d  w i t h  l i gh t  g reen  a n d  m e t a c h r o m a t i c -  
a l ly  w i th  t o l u i d i n e  b lue ;  t h e  o t h e r  one m i g r a t e d  t o w a r d s  
t h e  a n o d e  a n d  o n l y  s t a i n e d  m e t a c h r o m a t i c a l l y  w i t h  
t o l u i d i n e  blue.  

In  the  a n a l y t i c a l  u l t r a c e n t r i f u g e ,  MC in p h o s p h a t e  
bu f f e r  M/15,  p H  7-0) e x h i b i t e d  a v e r y  d i f fuse  a n d  a s y m -  
m e t r i c  b o u n d a r y  a n d  i t  was  imposs ib l e  to  o b t a i n  i t s  
s e d i m e n t a t i o n  coeff ic ient .  

A l igh t  s c a t t e r i n g  s t u d y  of MC in p h o s p h a t e  buf fe r  as 
a b o v e  m a d e  i t  poss ib le  to  o b t a i n  t h e  fo l lowing va lues  
for  t h e  a v e r a g e  m o l e c u l a r  weight ,  d i s s y m m e t r y ,  Z-  
a v e r a g e  r a d i u s  of g y r a t i o n ,  r e s p e c t i v e l y  : Mw ~- 1.75-108 ; 
z = 2-05; Rz= 1100 A. 

All t h e  a b o v e  re su l t s  are easi ly  e x p l a i n e d  if i t  is as- 
s u m e d  t h a t  MC c o n t a i n s  a c e r t a i n  a m o u n t  of free poly-  
s a c c h a r i d e  bes ides  t h e  m u c o p r o t e i n  of h i g h  m o l e c u l a r  
weight .  Owing  to t h e  r e l a t i ve ly  low m o l e c u l a r  we igh t  of 
c h o n d r o i t i n  s u l p h a t e ,  t h e  l igh t  s c a t t e r i n g  r e su l t s  m u s t  be  
r e f e r r ed  to  t h e  m u c o p r o t e i n .  I n  t h i s  case too,  us ing  t h e  

t J. SHATTON and M. SCt|UIJERT, 3. biol. Claem. 211,565 (1954). 
J. EINBINDER and 31. SCiIUBERT, J. biol. Chem. 185, 7'25 (1950), 
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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 .  
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