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a m i n  e n t s t a n d  a u s  V da s  O x i m  y o n  V I  (Smp.  245-247°) ,  
wiLhrend mf lde  a lka l i s che  S p a l t u n g  zu e - O x y i s o b u t y r -  
a l d e h y d  f i ih r te ,  de r  als  p - N i t r o p h e n y l h y d r a z o n  (Smp.  
147-148 ,5  °) i so l i e r t  wurde .  

M i t  N a t r i u  m m e t h y l a t  e n t s t a n d  aus  d e m  k r i s t a l l i s i e r t e n  
V i s n a g a n g e m i s c h  e ine  M i s e h u n g  y o n  d e n  a m  C4" i some-  
r en  M e t h y l - K h e t l a c t o n e n  V I I A  (Stop.  162,5 ° [-- 30°]) u n d  
V I I B  (Snap. 127 ° [ +  78°~) - in  w e l c h e r  V I I A  w i e d e r u m  
f ibe rwog  - n e b e n  d e m  C u m a r s ~ u r e e s t e r d e r i v a t  V I I I  A 
(Smp.  117- I18° ) .  M i t  he i s se r  m e t h a n o l i s c h e r  Sa l z sgu re  
b i l de t e  s ich  aus  V I I B  ein  G e m e n g e  aus  v ie l  V I I A  u n d  
wen ig  V I I  B. D a s s e l b e  S u b s t a n z g e n f i s e h  k o n n t e  a u c h  
aus  I A ode r  I B m i t  m e t h a n o l i s c h e r  Sa lzs~ure  g e w o n n e n  
werden .  S / i u r e - k a t a l y s i e r t e  M e t h a n o l a b s p a l t u n g  aus  
V I I A  o d e r  V I I B  I t i h r t e  z u m  K e t o n  I I L  D a  das  r e ine  
S a m i d i n  (Stop.  138 -139  ° [ +  49°]) e b e n f a l l s  I u n d  V I I  gab ,  
s c h r e i b e n  w i r  i b m  die  F o r m e l  I X  zu. E n t s p r e c h e n d e  
F o r m e l n  g e l t e n  w a h r s c h e i n l i c h  a u c h  ffir V i s n a d i n  u n d  
D i h y d r o s a m i d i n .  

Alle a u f g e f f i h r t e n  V e r b i n d u n g e n  ze ig t en  k o r r e k t e  
A n a l y s e n .  F a r b r e a k t i o n e n ,  U'V- u n d  I R - S p e k t r e n  s i nd  
m i t  d e n  a n g e g e b e n e n  F o r m e l n  i m  E i n k l a n g .  

rOber die g e n a u e  L o k a l i s i e r u n g  de r  b e i d e n  Fet t s~ture-  
r e s t e  i m  S a m i d i n ,  d ie  S t e r e o c h e m i e  d iese r  S u b s t a n z ,  d e r  
K h e l l a c t o n e  u n d  A l k y l k h e l l a c t o n e  sowie  f iber  we i t e r e  
A b b a u r e a k t i o n e n  w e r d e n  wi r  a n  a n d e r e r  Ste l le  b e r i c h t e n .  

Dem Sehweizerischen Nationalfonds zur F6rderung der wissen- 
schafflichen Forschung sprechen wir ffir die freundlich gew'ahrte 
Unter~t~itzung unseren besten Dank aus. 

W, BENCZE, O. HALPERN und H. SCHMID 

Chemisches Institut der U niversiti~t Zi~rich, den 3t.  No- 
vember 1955. 

7 Diese Reaktion wurde sehon yon E. SPXTn, W. GRVBER und 
O. MATZKE besehrieben (loe. eit.). 

Summary 

T h e  v i s n a g a n s  f r o m  A mrni visnaga L. a n d  t h e  stereo- 
i somer i c  k h e l l a c t o n e s  a n d  m e t h y l - k h e l l a c t o n e s  der ived 
f r o m  t h e m  were  t r a n s f o r m e d  i n t o  sese l in  a n d  umbel l i -  
f e r o n e - 8 - a l d e h y d e .  T h e s e  t r a n s f o r m a t i o n s  a n d  o ther  
d e g r a d a t i o n s  l e ad  to  r ev i s ed  f o r m u l a s  for  t h e s e  n a t u r a l  
c o m p o u n d s .  

Arl-5 and Ar.a-6 Aryl Participation 
in Ionic and Free Radical Processes  1 

M a n y  cases  of i o n i z a t i o n  of a f i - p h e n y l e t h y l  ha l ide  or 
t o l u e n e s u l f o n a t e  I, w i t h  t h e  degree  of m e t h y l  or  phenyl  
s u b s t i t u t i o n  su f f i c i en t ly  l a rge  ~ o n  C~ a n d  n o t  t o o  large 
on  C~ 2, a re  a n c h i m e r i c a l l y  3 a s s i s t ed  ~, l e a d i n g  to  the 
b r i d g e d  i n t e r m e d i a t e  s I I  o r  t h e  r e a r r a n g e d  c a r b o n i u m  
ion IV.  St i l l  o t h e r  cases  of i o n i z a t i o n  a re  anch imer i ca l ly  
u n a s s i s t e d ,  l e a d i n g  to  t h e  u n r e a r r a n g e d  c a r b o n i u m  
ion  1II .  T h e  l a t t e r  m a y  r e a r r a n g e  s u b s e q u e n t l y .  With  
a p r o p e r l y  s u b s t i t u t e d  s t r u c t u r e ,  w h i c h  is n o t  too 

1 Research supported by the Office of Naval Research. - Research 
sponsored by the Office of Ordnance Research, U. S. Army. 

2 S. WINSTE1N, B. K. MORSE, E. GRUITWALD, K. C. SCIIREIDER, 
and J. CORSE, J. Amer. chem. Soe. 74, 111a (195~). 

S. WINSTEIN, C. R. LINDEGREN, H. ~ARSHALL, and L. L I~- 
ORAHAM, J. Amer. chem. Soe. 75, 147 (1953). 

4 S. WINSTEIN, B. K. ~IORSE, E. GRUNWALD, K. C. SCHREIBKR~ 
and J. CORSE, J. Amer. Chem. Soe. 74, 1113 (195~). - e.g.S. WIN- 
STEIN and K. C. SCttREI~R, J. Amer. chem. Soc. 74, 2171 (195~). 

5 D. J. CRAM, J. Amer. chem. Soc. 71, 3869 (1949); 74, 21~9 
(19~). 



[15. IV. 19563 Kurze Mitteilungen- Brief Reports 139 

favorab le  ~ for  o n e  of t h e  c lass ica l  open  fo rms  of t h e  
c a r b o n i u m  ion,  I I I  or  IV,  t h e  b r i d g e d  f o r m  I I  of t h e  
c a r b o n i u m  ion  is p r e f e r r ed .  

Whi le  n o  de f in i t e  e x a m p l e  of a n  a n a l o g o u s  par t ic i -  
pa t ion  of a ry l  in  a s t ep  w h i c h  g e n e r a t e s  a free rad ica l  is 
known  to  us, t h e r e  a re  cases of p a r t i c i p a t i o n  of neigh-  
bor ing  p h e n y l  in  r e a c t i o n s  of a p r e f o r m e d  free r ad ica l  
center .  A n  e x a m p l e  i n v o l v e s  t h e  n e o p h y l  r ad i ca l  V. Th i s  
radical  r e a r r a n g e s  p a r t l y  to  V I I  be fore  i t  r e a c t s  w i t h  a 
molecule,  e.g. Y - S ,  in  t h e  t r e a t m e n t  of n e o p h y l  ch lor ide  
wi th  t h e  p h e n y l  G r i g n a r d  r e a g e n t  a n d  c o b a l t o u s  ch lor ide  
in e t h e r  v, in  t h e  p e r o x i d e - c a t a l y z e d  d e e a r b o n y t a t i o n  of 
f l - p h e n y l i s o v a l e r a l d e h y d e  s, a n d  in  t h e  t h e r m a l  de-  
c o m p o s i t i o n  of b i s - f l - p h e n y l i s o v a l e r y l  p e r o x i d e  ~. As t h e  
n a t u r e  or  c o n c e n t r a t i o n  of Y - S  is c h a n g e d  so as to  in-  
crease i t s  r a t e  of r e a c t i o n  w i t h  t h e  n e o p h y l  rad ica l ,  less 
r e a r r a n g e m e n t  is o b s e r v e d .  T h u s ,  in  d e c a r b o n y l a t i o n  of 
f l - p h e n y l i s o v a l e r a l d e h y d e ,  t h e  a m o u n t  of r e a r r a n g e -  
m e n t  i nc r ea se s  as t h e  c o n c e n t r a t i o n  of a l d e h y d e  is de-  
creased t°, a n d  i t  dec reases  as b e n z y l  m e r c a p t a n  is a d d e d  n . 
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F u r t h e r ,  r e a r r a n g e m e n t  of  t h e  n e o p h y l  r a d i c a l  is s m a l l  
or  c o m p l e t e l y  neg l ig ib le  in  o t h e r  r e a c t i o n s  w h i c h  
p roceed  b y  w a y  of t h e  n e o p h y l  rad ica l ,  s u c h  as t h e  a c t i o n  
of b r o m i n e  on  t h e  s i lve r  s a l t  of f l - p h e n y l i s o v a l e r i c  ac id  l~, 
t h e  c h l o r i n a t i o n  o f / - b u t y l b e n z e n O  3 a n d  t h e  c l e a v a g e  of 
n e o p h y l m e r c u r i c  b r o m i d e  w i t h  h y d r o g e n  b r o m i d O k  

W e  n o w  r e p o r t  some  o b s e r v a t i o n s  on  Ar l -5  a n d  Ar2-6 
a ry l  p a r t i c i p a t i o n  t4 in  c e r t a i n  ionic  a n d  free  r ad i ca l  phe -  
n o m e n a .  W i t h  such  m a t e r i a l s  as 4 - p - a n i s y l - l - b u t y l  b ro -  
m o b e n z e n e s u l f o n a t e  ( V I I I ;  R =  H ;  x = p - C H a O  ) or  2, 4-di-  
m e t h o x y p h e n y l b u t y l  b r o m o b e n z e n e s u l f o n a t e  [ V I I I  ; R = 
H ;  X = o,p-(CH~O)2 ~, t h e  a d d i t i o n  of a n  a n c h i m e r i c a l l y  
ass i s ted  i o n i z a t i o n  p rocess  (Arx-5), w i t h  a r a t e  c o n s t a n t  
equa l  to  k j ,  to  t h e  a n c h i m e r i c a l l y  u n a s s i s t e d  so lvo lys i s  
process  ( ra te  c o n s t a n t  ks) is e v i d e n c e d  b y  a n  a c c e l e r a t e d  
solvolys is  r a t e  c o m p a r e d  to  4 - p h e n y l - l - b u t y l  b r o m o b e n -  
zenesu l fona t e  ( V i i i ;  R = X = H).  W i t h  t h e  3 ,5 -d i -  
m e t h o x y p h e n y l b u t y l  b r o m o b e n z e n e s u l f o n a t e  [ V I I I  ; R = 
H ; X = m, m'-(CHaO)2 ], Arz-6 p a r t i c i p a t i o n  in so lvo lys i s  
is s imi la r ly  e v i d e n t  b y  e n h a n c e d  ra t e .  

B o t h  the  Arl-5  a n d  Ar~-6 p a r t i c i p a t i o n s  l ead  to  
t e t r a l i n  f o r m a t i o n ,  so t h a t  fo rmolys i s  of a r y l s u l f o n a t e s  
is of p r e p a r a t i v e  v a l u e  for  c e r t a i n  t e t r a l i n s ,  as  s h o w n  in  
t h e  Table .  T h e  r a t e  c o n s t a n t  k,  for  t h e  m e t h o x y l a t e d  
p h e n y l b u t y l  b r o m o b e n z e n e s u l f o n a t e s  m a y  b e  a p p r o x i -  
m a t e d  b y  t h e  r a t e  c o n s t a n t  of t h e  u n s u b s t i t u t e d  p h e n y l -  
b u t y l  b r o m o b e n z e n e s u l f o n a t e ;  t h e  so lvo lys i s  of t h e  
l a t t e r  i nvo lves  e s sen t i a l l y  no  c o n t r i b u t i o n  f r o m  a n  
a n c h i m e r i c a l l y  a s s i s t ed  i o n i z a t i o n  process .  T h u s ,  t h e  
ac tua l  solvolys is  r a t e  c o n s t a n t  m a y  b e  d i s sec t ed  i n t o  t h e  
k~ an d  ks c o n t r i b u t i o n s .  T h e  p r o d u c t s  m a y  be  a c c o u n t e d  
for  w i t h i n  t h e  a c c u r a c y  of i so la t ion  of p r o d u c t s  on  t h e  
basis  t h a t  ks leads  to  t h e  f o r m a t e  e s t e r  of t h e  o r ig ina l  
alcohol,  whi le  k~ leads  to  t e t r a l i n .  T h i s  p r o c e d u r e  is 
s u m m a r i z e d  in t h e  Tab le .  

T h e  f o r m a t i o n  of t e t r a l i n  f r o m  2, 4 - d i m e t h o x y p h e n y l -  
b u t y l  b r o m o b e n z e n e s u l f o n a t e  [ V I I I ;  R = H ;  X = o,p- 
(CH30)2 ] is f o r m u l a t e d  to  i n v o l v e  Ar l -5  p a r t i c i p a t i o n  
l ead ing  t o  i n t e r m e d i a t e  X .  T h i s  e v i d e n t l y  r e a r r a n g e s  
w i t h  a m e t h y l e n e  g r o u p  s h i f t i n g  to  C~ so t h a t  t h e  i n t e r -  
m e d i a t e  X I ,  wh ich  wou ld  h a v e  b e e n  f o r m e d  d i r e c t l y  b y  
Ar2-6 p a r t i c i p a t i o n ,  is fo rmed .  T e t r a l i n  X I V  is f o r m e d  
b y  p r o t o n  loss. Thus ,  2, 4 - d i m e t h o x y p h e n y l b u t y l  b r o m o -  
benzenesu l fona t e ,  a c t i v a t e d  for  Ar~-5 p a r t i c i p a t i o n ,  
leads  to  5, 7 - d i m e t h o x y t e t r a l i n ,  t h e  s a m e  m a t e r i a l  w h i c h  
is fo rmed  f rom 3 , 5 - d i m e t h o x y p h e n y l - l - b u t y t  b r o m o -  
' benzenesu l fona te ,  w h i c h  is a c t i v a t e d  for  Arz-6 p a r t i c i -  
pa t ion .  I t  is i n t e r e s t i n g  t h a t  t h e  r a t e  of t e t r a l i n  f o r m a -  
t ion  f rom 2 , 4 - d i m e t h o x y p h e n y l - l - h u t y l  b r o m o b e n z e n e -  
su l fona te ,  w h i c h  p r o d u c e s  t e t r a l i n  b y  t h e  i n d i r e c t  r o u t e ,  
is a c t u a l l y  h i g h e r  t h a n  t h e  r a t e  of f o r m a t i o n  of t e t r a l i n  
f r o m  t h e  3 , 5 - d i m e t h o x y p h e n y l - l - b u t y l  b r o m o b e n z e n e -  
su l fona te ,  w h i c h  p r o d u c e s  t e t r a l i n  b y  t h e  m o r e  d i r e c t  
route .  

Ana logous  to  t h e  b e h a v i o u r  of 4 - p - a n i s y l - l - b u t y l  
b r o m o b e n z e n e s u l f o n a t e  ( V I I I ;  R = H ;  X = p-OCHa) is 
t h a t  of 4 - p - h y d r o x y p h e n y l - l - b u t y l  b romide .  I n  t h i s  case,  
t h e  i n t e r m e d i a t e  X (R = H ;  X = p -OH)  f rom a n c h i m e r i -  

IZ C. BERR, Ti~esis Univ. California, Los Angeles, 1952. 
13 1~l. S. KIIARA$Clt and H. C. BROWN, J. Amer. chem. Soc. 61, 

2142 (1939). 
14 See Chem. and Ind. I954, 56'2. -The  participation of a ~-phenyl 
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C H a /  

grmip is symbolized Arl-3 , Ar denot- 
ing aryl. The subscript, 1, refers to the 
position in the participating aryl group 
involved in the creation of the ring in 
the transition state for anchimerically 
assisted ionization, ttle size of this ring 
being indicated by the number follow- 
ing, in this case, 3. 
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Formation of Tetralins in  Formolysis 
of Bromobenzenesulfonates a t  75~C 
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cally assisted ionization is the conjugate acid of a 
dieneone. Typical dieneone-phenol rearrangement  xs of 
tile dieneone yields the tetralol XIV. Heat ing 4@- 
hydroxyphenyl - I -bu ty l  bromide alone at  180 ° gives the 
tetralol XIV in good yield. 

The Ar~-5 route to te tral in  may lead to rearrangement  
since, in the intermediate X,  either C~ or C~ may shift. 
When C= and C~ are not  equivalent,  either intermediate  
XI  or X I I I  may be formed, and, therefore, either 
tetral in XIV  or tetral in XV will be derived. Such a 
rearrangement  has been demonstrated in the formolysis 
of 4-methyl-4-p-anisyl- l -pentyl  bromobenzenesulfonate 
[VIII ;  R = CH~; X = p-CHaO ~. The tetral in obtained in 
59% yield from this formolysis is essentially entirely 
1, 1-dimethyl-7-methoxytetral in,  in other words, almost 
entirely the rearranged tetral in  XV. Evidently,  in t h e  
intermediate X, the preference ~or migrat ion of the 
ter t iary C~, ra ther  than  pr imary  1~ Ca, is quite large, and  
thus the intermediate  X I I I  and, consequently,  the 
tetral in XV is formed almost completely. 

Ring closure with the formation of te tral in  has also 
been observed from 4-ary l - l -buty l  free radicals. Thus, 
substantiM amounts  of te t ra l in  are observed in the 
hydrocarbon product  from decarbonylat ion of 5-phenyl- 
pentanal  and 5-methyl-5-phenylhexanal,  the 4-phenyl- 
1-butyt free radical [XVI ; (R = X = H)] leading to tetra- 
lin XIV (R = X --, H) and the 4-methyl-4-phenyl- l -pentyl  
free radical (XVI; R = CH3; X = H) leading to te tral in  
XIV (R = CH~; X ~ H). Tha t  Arl-5 involvement  of the 
phenyl  group in the 4-phenyl - l -bu ty l  free radical occurs 
is clear from the formation of rearranged hydrocarbon 
X X  (R = CI-I3; X = H) along with unrearranged hydro- 
carbon X X I  (R = CHB; X = H) from the decarbonyl- 
at ion of 5-methyl-5-phenylhexanal,  Evident ly,  in this 

IS A. L. WILDS and C. DJERASSI, J. Amer. chem. Soc. 68, 1715 
(1946). - R. T. ARNOLD, J, S. BUCKLEY, Jr., and R. M. DODSON, J. 
Amer. chem. Soc. 7 G 3153 (1950). 

is See R. B. X¥OODXVARD mid T. SINGIt~ J. Amer. ehem. Soe. 72, 
494 (1950). 

case, free radical XVI (R = CH3; X = H) leads par t ly  to 
the spiro radical X V I I I  (R = CH3; X = H), which leads, 
at  least partly,  to the 
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X X 

CH~ ~ ( ~  

R - - C  CH z / \ /  n _ _  

R CH 2 XVIII 
XVI 

x x x t 

R--C CH 2 H2C CH l CH2 OH, 
/ \ /  \ /  \ /  

R CH~ CH 2 CItt 

XXI XX XIX 

(R = CHa; X = H), this in t u rn  leading to rearranged 
hydrocarbon XX (R = CH~; X = H). The relative tend- 
encies for tetral in formation by initial  Arl-5 involvement 
or by  At,-6 involvement  of phenyl  in a free radical are 
not  yet  clear. However, with the 4-methyl-4-p-chloro- 
pheny l - l -pen ty l  free radical XVI  (R = CHa; X = p-el), 
te t ra l in  formation appears to occur largely by Ar~-6 in- 
volvement.  Although there are difficulties which attend 
the inlrared spectral analysis of the products, it is clear 
tha t  the tetral in is at  least mainly  the unrearranged 
one, XIV. 

The contrast  in the behavior of the spiro carbonium 
ion and free radical X and XVII I ,  respectively, is in- 
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terest ing.  T h e  spi ro  c a r b o n i u m  ion X (R = CH3; X = p-  
CH30 ) f rom 4 - m e t h y l - 4 - p - a n i s y l - l - p e n t y l  b r o m o b e n -  
zenesulfonate  leads essent ia l ly  e:~clusively to  t e t ra l in  
XV, b u t  i t  does  no t  lead  app rec i ab ly  t o  r e a r r a n g e d  car-  
bonium ion XlI, in which  Co has  b e c o m e  d isengaged 
from t h e  benzene  r ing.  On  t h e  o the r  hand ,  t h e  spiro free 
radical X V I I I  does lead  to  r ea r r anged  free rad ica l  X I X ,  
in which  t h e  t e r t i a r y  ca rbon  a t o m  has  b e c o m e  disengag-  
ed f rom the  benzene  ring.  

R e c e n t l y  p o s t u l a t e d  free radica l  r e a r r a n g e m e n t s  
which seem analogous  to t he  one l ead ing  f rom X V I  to  
X I X  are  those  i n v o l v e d  in t he  t r a n s f o r m a t i o n  of fl, fl,fl- 
t r ipheny lprop ion ic  acid in to  pheny l  fl, fl-diphenyl-fl- 
m e t h o x y p r o p i o n a t e  by  electrolysis  in m e t h a n o l  1~ and  the  
format ion of pheny l  sa l i cy la te  in t he  t h e r m a l  decompo-  
sition of 2 - p h e n o x y b e n z o y l  pe rox ide  is. 

S. WINSTEIN,  R .  NECK, 
S. LAPPORTE 19, a n d  R.  BAIRD *~ 

Department o/ Chemistry, University o[ Cali[ornia, 
Los Angeles 2d, Cali[ornia, October 21, 1955. 

Zusammen[assung 

Die Be te i l i gung  v o n  A r y l g r u p p e n  in So lvo lysen  von  
4 -Ary l - l - bu ty lha logen iden  a n d  Ary l su l fona t en  sowie in 
Reak t ionen  yon  freien 4 - A r y l - l - b u t y l - r a d i k a l e n  wird 
diskutiert .  Bei  gee igne t  m e t h o x y l i e r t e n  oder  h y d r o x y -  
lierten 4 - A r y l - l - b u t y l v e r b i n d u n g e n  kann  die F o r m o l y s e  
entweder  m i t  A r r  5- oder  Ar l -6 -Ary lbe te i l igung  ver laufen .  
Dies ff ihr t  zur  B i ldung  v o n  Te t ra l in .  Da  bei  Ar~-5-Be- 
tei l igung ein Sp i roca rbon iumion  en t s t eh t ,  in we lchem 
entweder  C~ oder  C~ der  u rspr i ing l ichen  Bu ty l se i t en -  
ket te  w a n d e r n  kann,  i s t e s  m6glieh,  dass  ein anderes  
Tetral in  g e f o r m t  wird  als auf  d e m  d i r ek t e r en  Ar~-6-Weg. 
Als Beispiel  d i en t  die F o r m o l y s e n r e a k t i o n  yon 4-p- 
Anisyl -4-methyl -  I - p e n t y l b r o m b e n z o l s u l f o n a t .  

x7 E. C. Koov.~tA~ and H. ]~REEDERVELD, private communication. 
lS D, F. ])ETAR and A. HL¥1~,SKY, J.  Amcr. chem. Soe. 77, 4411 

( 1 9 ~ 5 ) .  

z9 Dow ChemieaI Company PredoetoraI Fellow, 1954-55. 
20 National ScieNce Foundation Predoetoral Fellow, 1953-55. 

E l e k t r o n e n m i k r o s k o p i s c h e  U n t e r s u c h u n g e n  a n  

B i a n c o n e k a l k e n  d e s  S f id tes s ins*  

1. Einleitung. I m  R a h m e n  e iner  gr6sseren Arbe i t  t iber 
ausgewShlte  P r o b l e m e  der  Sch i ch tung  u n t e r s u c h t e  e iner  
der Verfasser  (GRut~AU) den B a n k u n g s r h y t h m u s  in den  
Bianconekatken des  Sfidtessins. Zu diesen S tud ien  w a r -  
den das B ianconeka lkp ro f i l  {Bel lavis ta  1) a m  Auto -  
str~sschen Bellavista-?cIendrisio im ober s t en  A b s c h n i t t  
bei Be t lav i s ta  (halbe H 6 h e  Monte  Generoso),  a n d  Tei le  
des a l t b e k a n n t e n  Bregg ia -Bianconeprof i l e s  (Breggia  3) 
bei Balerna-Chiasso  (VoNDERSCItMITT 1) de ta i l l i e r t  auf-  
genommen. U m  die s t r a t ig raph i sche  S te l lung  des Bian-  
conekalkes zu prltzisieren, erwies es sich als unumgi ing-  
lich, den Mikrofoss i l inhal t  (in ers ter  Lin ie  die T i n t i n n i d e n  
and Nannoconus)  zu charak ter i s ie ren .  An  fiber 80 Dfinn-  
schliffen k o n n t e  ein E inb l i ck  in die faunis t i schen  Ver-  
h~iltnisse gewonnen  werden.  W e g e n  der  ausse rorden t -  
lichen Kle inhe i t  (10 bis e twa  30 /~) der  die Grundmasse  

* Die Axbcit wurde unterstiitzt dureh den Schweizerischen 
Nationalfonds. 

1 L. VONDERSeHMITT, Ecl0gae geol. Helv. aa, Nr. 2 (1940). 

des B ianconeka lkes  b i ldenden  zap fen f6 rmigen  Organis-  
m e n  (Nannoconi)  unabgekl~ir ter  s y s t e m a t i s c h e r  S te l lung  
(BRONNIMANN ~) schien  es j e d o c h  a n g e b r a c h t ,  die I icht-  
mikroskop ischen  U n t e r s u c h u n g e n  du tch  die A n w e n d u n g  
des E l e k t r o n e n m i k r o s k o p s  zu erg~inzen. Die  pr~tparati-  
yen  Arbe i t en  nach  d e m  A b d r u c k v e r f a h r e n  a n d  die 
e l ek t ronenmik roskop i schen  A u f n a h m e n  h a t  e iner  y o n  
uns (SruDER) im L a b o r a t o r i u m  fiir  E l e k t r o n e n m i k r o -  
skopie  des Be rne r  Chemischen  I n s t i t u t e s  durchgef i ih r t .  

Unseres  Wissens  ist  das E t e k t r o n e n m i k r o s k o p  in der  
Geologie-Pal~iontologie bis heu te  wenig  v e r w e n d e t  wor-  
den.  I m  J a h r e  1952 erschienen zwei  P u b l i k a t i o n e n  
(KAMPTNER ~ sowie BRAARUD and  NORDLI4), in denen  
e l ek t ronenmik roskop i sche  A u f n a h m e n  yon  aus d e m  
Ges t e in sve rband  isol ier ten Coccol i then abgeb i l de t  sind. 
I m  fo lgenden J a h r  k a m  eine Arbe i t  yon I)EFLANDRE und  
FERT ~ heraus,  die sich w i e d e r u m  mi t  e l ek t ronenmik ro -  
skopischen U n t e r s u c h u n g e n  an isol ier ten  Coccol i then  
befasst .  

2, Experimentelles. Die K a l k p r o b e n  w a r d e n  in kle ine  
P l a t t e n  yon  e inigen Mi l l imetern  Dicke  zerschni t ten  a n d  
auf  e iner  Sei te  angeschl i f fen  and  poliert .  Die pol ie r ten  
P roben  w u r d e n  30 s in 2n-Salzsi iure geii tzt ,  anschliessend 
gewaschen  und  im W / i r m e s c h r a n k  ge t rockne t .  

BELLAVi STA '~ 

Bun~ Sc~,glia 

Biancone 

i 

Radtol~ritg copse 

BREGGiA3 
Z~Z-: a 

42A 

Abb. 1. Schcmatische Kolonnenprofile des Bialmonekalkes yon 
Bellavista 1 (auf halber HShe des Monte Generoso) and Breggia 3 
(Breggiaschlueht bei lialerna-Chiasso, im sfidlichsten Zipfel des 
Tessins). Die Nummeri1 beziehen sieh auf den Text and Abbildungen 

2-5. 

F i i r  die e l ek t roncnmik roskop i sche  Pr~ipara t ion  s te t l t en  
wir  Oberf i~ichenabdrucke nach  d e m  P o l y s t y r o l - S i l i c i u m -  
m o n o x y d - V e r f a h r e n  her  (HEIDENREICH und  PECK6; 
STAGER a n d  STtJDER~). Vorgep res s t e  P l / i t t chen  aus 
Po lys ty ro l  yon ungefi ihr  0,3 m m  Dicke  und  10 × 10 m m  
Fl~iche w a r d e n  un t e r  e iner  B e l a s t u n g  v o n  500 g w/ ih rend  
einer  S tunde  bei 115-120°C gegen die Obcrf l / iche des 
ge~tz ten  Schliffes gepresst .  Die  A b d r u c k e  w a r d e n  in 
e inem V a k u u m t r o c k e n s c h r a n k  ausgeff ihr t ,  da  be im 
Arbe i t en  u n t e r  A t m o s p h ~ r e n d r u c k  die iu den  ausge-  

P. BRbNNIMANN, Micropaleontology I, Mr. 1 (1955). 
3 I~, KAMPTNER, Mikroskopie, Wien, 7, H. 7-8 and H. 11-19 

(t95'Z). 
4 T. BRAARUD and E. NORDLI, Nature 1952, Mr. 4322, 361. 
'~ G. DEFLANDKE et Cm FERT, Bull. Soe. Hist. nat. Toulouse 88, 

(1953). 
$ R.O. HEIDENREICtt und V. G. PECK, J. appl. Phys. 14, (1943). 
7 H. STXGER und H. STONER, Technische Mitteilungeu 19,56 (ira 

Druck). 


