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Grenzf/ille e = fl, a = ~* sich in le icht  du rchschauba re r  
Art anschliessen,  darf  m a n  behaup ten ,  dass ein Kegel-  
s tumpf-Kegel ,  welcher  der  Bed ingung  fl < e < e* ge- 
nfigt, n icht  e x t r e m a l  sein kann  x. 

Dasselbe gi l t  aber  auch  ftir i rgende inen  zul~issigen 
Doppelkegelstump[, is t  e r  doch Mi tg l ied  e iner  e inpara-  
metrigen K 6 r p e r s c h a r  m i t  den  RandkOrpe rn  Kegel- 
stump[kegel und  Kegelstump[ [vgl. Abb.  6 sowie (2)_]. 

Schliesslich de fo rmie ren  wir  in passender  Weise  einen 
Drei[achkegelstump[ (Abb. 7). W i e d e r  be rechne t  m a n :  

cosf l  s i n e  + c o s e  • (3a) 
a 1 - - c o s f l  2 c o t g f l  1 - - c o s ~  1 - - c o s  

Ist  nun die B e d i n g u n g  7 < fl < ~ < e* erfiil l t ,  wobei  
zur Berechnung  yon e* in (4) fl durch  ~, zu ersetzen ist, so 
ist nach fr t iheren Ausf f ihrungen  die ganze K6rpe r scha r  
nicht ex t r ema l .  

Das Ver fah ren  l~sst sich s inngem/iss  auf  Mehrfach-  
kegelstt impfe m i t  bel iebig v ie len  Gl iedern  anwenden ,  
und man  sieht ,  dass  die ganze  Ktasse R~* n ich t  e x t r e m a l  
sein kann.  D a m i t  is t  de r  Beweis  fert ig.  

Es besteht die Vermutung, dass die Kegel in tier vollen 
Klasse der konvexen RotationskSrper yon [ester Liinge l 
extremal sind, das heisst ,  dass sic bei  vo rgegebenem M 
kleinstes F aufweisen.  WAre diese E igenschaf t  gesichert ,  
so wiirde m a n  im  H a u p t p r o b l e m  der  k o n v e x e n  I t o t a -  
t ionsk6rper e inen geh6r igen  Sch r i t t  v o r a n k o m m e n .  Der  
Beweis der  g e n a n n t e n  E igenscha f t  dt irf te abe t  sehr  
schwierig sein. 

H. BIERI 
Bern, den 6. Januar t953. 

Sumtnary 

The p rob lem is g iven  to f ind those  r o t a t o r y  bodies  of the  
fixed length  t, which  possess, for a g iven  va lue  of M,  the  
least surface F .  I f  we l im i t  the  a d m i t t e d  bodies  to  two  
well-defined subclasses  .~l~ and R~*, the  q u a l i t y  men-  
tioned belongs  to  the  cones only.  I t  is supposed  t h a t  t he  
cones in t he  whole  class of the  c o n v e x  r o t a t o r y  bodies  
of the f ixed l eng th  l are  ex t r ema l .  

x Die Bedingung besagt anschaulich, dass aufeinanderfolgende 
Kantenwinkel nicht zu stark differieren dfirfen! 

T h e  D r i v i n g  F o r c e  for  F o r m a t i o n  of 
N o n - C l a s s i c a l  I o n s  

The e legant  w o r k  of WINSTEIN and  TRIFAN 1, and  of 
ROBERTS and  coworkers  z on the  solvolysis  of no rbo rny l  
der ivat ives  (X = Br,  CI, OSO2C, HtBr-p)  has demon-  
s trated the  ex i s t ence  of  t he  nonclass ical  ion (II). 

I II llI IV 

This work  p r o m p t e d  the  i nves t i ga t i on  of the  analo-  
gous b icyclo(2 .2 .2 . )octane  de r iva t i ve s  (III). This  sys t em 

1 8. WINSTEIN and D. TRIFAN, J. Amer. Chem. Soc. 74, 1147 
(t95~). 

2 J.D. RoBERrS etal., J. Amer. Chem. Soc. 7Z, 3116,8329 (1950); 
73, 5009 (1951). 

was chosen because  the  g e o m e t r y  of the  three  carbon  
sys tem is essen t ia l ly  iden t ica l  w i th  t h a t  of the  norborny l  
sys t em;  t he  c r i t i ca l  di f ference be tween  the  two  sys tems  
being t h a t  (I) is a s t ra ined  molecule  and  (III) is strainless.  
This  can  r ead i ly  be d e m o n s t r a t e d  by  a t t e m p t i n g  to  m a k e  
a mode l  of  (I). The  b icyc looc tane  sys tem has a f u r t he r  
a d v a n t a g e  in t h a t  if  r e a r r a n g e m e n t  v ia  a non-classical  
ion occurs,  a d i f fe ren t  b icycl ic  sy s t em will  be f o r m e d :  
b icyclo  ( 1.2.3. )octane .  

A t t e m p t s  to  d e m o n s t r a t e  the  ex i s tence  or non-exis t -  
ence  of the  non-c lass ica l  ion were  u n d e r t a k e n  in the  
fo l lowing w a y s :  by  the  add i t ion  of  u n s y m m e t r i c a l  
r e agen t s  (HX, X = Br,  C1, ace toxy ,  and  th ioace toxy )  to  
bicyclo(2.2 .2 . )octane-2 (IV), and  by  the  solvolysis  of ( I I I )  
(X = Br,  CI, and  OSO2C,H,13r-p). 

I n  all  cases of addi t ion ,  no r e a r r a n g e m e n t  of the  
ca rbon  ske le ton  was observed .  The  add i t ion  of hydrogen  
b romide  in the  presence  of b e n z o y l p e r o x y d e  gave  the  
co r respond ing  2-bromobicyclo(2 .2 .2 . )oc tane  1, t he  ad- 
d i t ion  of gaseous hyd rogen  chlor ide  y ie lded 2-chloro- 
b icyclo(2 .2 .2 . )octane ,  m.p.  110-112 °. 

Analysis: Calculated for CsHtaCl: C, 66.43; H,  9.05; 
C1, 24.52. F o u n d :  C, 66-47; I t ,  9-04; C1, 24-47. 

R e d u c t i o n  of  the  chlor ide  wi th  sod ium and  alcohol  
p r o d u c e d  bicyclo(2.2 .2 . )octane,  m.p.  166-168 ° ident ica l  
w i th  a s ample  ob t a ined  by  h y d r o g e n a t i o n  of (IV). Thio-  
ace t ic  acid ~ gave  the  t h ioace t a t e ,  b.p. 101-102 ° a t  2 mm,  
n ~  1.5 209. 

Analysis: Calcu la ted  for C10H16OS: C, 65.2, H,  8.8. 
F o u n d :  C, 64.8; H,  8-4. 

Desu l fu r iza t ion  of the  t h ioace t a t e  wi th  Raney-n icke l  
gave  s a t u r a t e d  (IV), m.p.  168-171 °. The  add i t ion  of 
acet ic  acid in the  presence  of p- to luenesul fonic  acid  
y ie lded  the  corresponding a c e t o x y  compound, which was 
r educed  wi th  l i t h ium a l u m i n u m  hydr ide  to  the  known 
alcohol  3, m.p .212-214  °, pheny lu re thane ,  m.p.  135-137 °, 
p -n i t robenzoa te ,  m.p.  97-98 °. 

Analysis: Calcu la t ed  for C16H1704N: C, 65-43; H,  
6-22; N, 5.08. F o u n d :  C, 65.47; H,  6.24; N, 5.11. 

p - B r o m o b e n z e n e s u l p h o n a t e ,  m.p,  80-82 °. 
Analysis: Calcu la ted  for C14HITOsSBr: C, 48.66; H,  

4.96; S, 9.28. F o u n d :  C, 48.50; H,  4.96; S, 9-28. 
The  p - b r o m o b e n z e n e s u l p h o n a t e  es ter  was reduced  

wi th  l i t h ium a l u m i n u m  hydr ide  to  yield bicyclo(2.2.2.)-  
oc tane ,  m.p.  160-162 °4. 

I t  has, therefore ,  been d e m o n s t r a t e d  t h a t  whe the r  the  
add i t i on  goes by  w a y  of  a free radical  m e c h a n i s m  ( H B r  
and  th ioace t i c  acid) or  by  an ionic m e c h a n i s m  (HC1 and  
ace t ic  acid) t he  reac t ions  p roceed  w i t h o u t  r ea r range -  
m e n t  of  the  ca rbon  skele ton.  

W h e n  I I I  ( X =  C1, Br, and OSO2CsH4Br-p) was  
sub jec t ed  to  solvolysis  by  t r e a t m e n t  w i th  aqueous  
l i t h ium carbona te ,  the  p roduc t  i sola ted  was bicyclo-  
(2.2.2.)octane-2-ol,  m.p.  212-214 °. DOERING 5 has  shown 

1 W. voN DOERtNG and M. FARBER, J. Amer. Chem. Soc. 71, 
1514 (1949). 

H. BADER, L. C. CROSS, I. HEILlSRON, and E. R. H. JONES, J. 
Chem. Soc. 1949, 621. 

a G. KOMMPA, Ber. dtsch, chem. Ges. 68, 1267 (1935). 
4 The low m.p. is probably due to a slight impurity, since these 

substances have large eryoscopic constants. See: M. S. NEW~Ar~ and 
Y. T. Yts, J. Amer. Chem. Soc. 74, 507 (1952). 

Private communication from Prof. W. voN DOERING. 
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t h a t  t r e a t m e n t  of 2 -aminobicyc to(2 .2 .2 . )oc tane  wi th  
n i t rous  acid also gives  t h e  s a m e  alcohol  *. 

] t  seems,  there fore ,  t h a t  t h e  f o r m a t i o n  of a non-  
classical  ion w h i c h  leads  to  r e a r r a n g e m e n t  is un ique  to  
s y s t e m s  wh ich  are  s t r a ined .  Since t h e  g e o m e t r y  of b o t h  
s y s t e m s  is essen t ia l ly  ident ica l ,  t h e  on ly  d i f fe rence  be ing  
t h a t  (I) is s t r a i ned  a n d  (III) is s t ra inless ,  t he  d r iv ing  force 
for t h e  f o r m a t i o n  of t h e  non-c lass ica l  ion would  s e e m  
to  be ma in ly  due  to  t he  relief  of s t r a in  in going to  t he  ion. 

A l t h o u g h  NEWMAN 3 in the  h y d r a t i o n  of (IV) o b t a i n e d  
the  r e a r r a n g e d  alcohol,  b icyclo(1 .2 .3 . )octan-2-ol ,  and  
DOERINO the  bicyclo(  1 .2 .3 . )oc tan-2-bromide  b y  t r e a t i n g  
(III) (x  = Br) w i t h  si lver  b romide ,  it  shou ld  be p o i n t e d  
ou t  t h a t  in t he  cases r e p o r t e d  here,  t he  ion has  a sho r t  
l i fe t ime.  A p p a r e n t l y ,  w h e n  the  ion has a longer  l i fe t ime,  
as in the  cases of NEWMAN and DOERING, r ea r range-  
m e n t  will occur.  Howeve r ,  u n d e r  t he  iden t ica l  solvolysis  
cond i t ions  t h a t  were  e m p l o y e d  here,  the  n o r b o r n y l  
de r iva t i ve s  u n d e r w e n t  r e a r r a n g e m e n t  5. 

The ra te  of solvolysis  of b icyc lo(2 .2 .2 . )oc ty l -2-p-bro-  
m o b e n z e n e s u l f o n a t e ,  a n d  i ts  c o m p a r i s o n  wi th  cyc lohexy l  
p - b r o m o b e n z e n e s u l f o n a t e ,  will give q u a n t i t a t i v e  meas-  
ure of t he  d r iv ing  force a n d  d e t e r m i n e  the  a m o u n t ,  if 
any ,  of c a rbon  pa r t i c i pa t i on .  These  e x p e r i m e n t s  will 
s h o r t l y  be u n d e r t a k e n  in t hese  l abora to r ies .  

H. M. WALBORSK~ 6 

Department o/Chemistry o/ the Florida State University 
Tallahassee, Fla., March 16, 7953. 

Zusammen/assung 
Es wi rd  vorgesch lagen ,  dass  die B i l d u n g  n ich t -k la s -  

s i scher  I o n e n  ein M e r k m a l  g e s p a n n t e r  S y s t e m e  dars te l l t .  
N a c h  d ieser  Auf f a s sung  s te l l t  die E n t s p a n n u n g ,  

welche die B i ldung  des Ions  begle i te t ,  die t r e i b e n d e  
K r a f t  se iner  B i ldung  dar .  
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I s o l a t e d  C h r o m o s o m e s  a n d  C a s u a l  C o n t a m i n a n t s  
i n  E l e c t r o n  M i c r o s c o p y  x 

C h r o m o s o m e s ,  bac t e r i a l  cells, a n d  funga l  f i l amen t s  
m a y  o f t en  d i sp l ay  s imi la r  size a n d  s h a p e  a n d  b a n d e d  or 
hel ical  i n t e r n a l  s t r uc tu r e .  Careful  con t ro l s  are  t h e r e f o r e  
n e e d e d  to  assure  t he i r  c lear  d i s c r imina t i on  in t h e  e l ec t ron  
mic roscope .  This  need  has  r e c e n t l y  been  e m p h a s i z e d  by  
t h e  p u b l i c a t i o n  of some  m i c r o g r a p h s  * iden t i f i ed  as 
i so la ted  c h r o m o s o m e s  b u t  r e s e m b l i n g  ce r t a in  casua l  
c o n t a m i n a n t s .  

Such i n t e rna l  s t r u c t u r e  in a c o n t a m i n a n t  is beau t i fu l ly  
i l l u s t r a t ed  by  the  ob jec t  e n c o u n t e r e d  severa l  yea r s  ago 
by  ROBLEY C. WILLIAMS (Fig. 1), d e t e r m i n e d  to  be a 

1 This work by an Alfred P. Sloan Foundation Fellow (A.R.T.D.) 
was supported by grants from the National Cancer Institute of the 
National Institutes of Health, Public Health Service, from the 
Damon Runyon Memorial Fund, and from the American Cancer 
Society. 

2 G. YASUZUMI, Chromosoma 4, 222 (1951). - G. YASUZUMI, 
G. MIYAO, Y. YAMAMOTO, and J. YOKOYAMA, Chromosoma 4, 959 
(1951). - G. YASUZUMI, T. YAMANAKA, S. MORITA, Y. YAMAMOTO, 
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bac t e r i a l  c o n t a m i n a n t  of d is t i l led  wa te r .  Th i s  measures 
1/6 b y  3.8 p a n d  shows  a hel ical  p i t c h  of 1/6 /~ per  gyre. 
R a t h e r  s imi la r  a n d  sma l l e r  s t r u c t u r e s  h a v e  been re- 
p o r t e d  for some soaps  a n d  g reasesL  

A g a i n s t  t h i s  b a c k g r o u n d ,  one  of us (A.R.T.D. ) ,  inter- 
e s t ed  in t h e  i d e n t i t y  of  i so la ted  c h r o m o s o m e s  2, was 
c o n c e r n e d  b y  t h e  c i t ed  f igures  r e p o r t e d l y  represen t ing  
whole  i so la ted  c h r o m o s o m e s  of t he  t u r t l e  Clemmys 
~aponica (Fig. 1-4 of reference3),  of ca rp  (Fig. 7 [ of 
r e f e r e n c O ) ,  and ,  s u b s e q u e n t l y ,  of carp ,  t r i t on ,  and 

Fig. 1.--Helically organized bacterial contaminant of distilled water• 
Reproduced with the kind permission of Professor ROBLEY C. WIL- 
LIAMS, now of the Virus Laboratory, the University of California. 

r a b b i t  n. Moreover ,  a s t a lked  ((isolated c h r o m o s o m e ) ) i n  
th is  las t  p a p e r  5 r e m i n d e d  one of Caulobacter as f igured by 
HoVWlNr: a n d  VAN ITERSON s. Such ob jec t s  had  no t  been 
e n c o u n t e r e d  by  th is  w o rk e r  as c h r o m o s o m a l  isolates 
f rom o t h e r  ma te r i a l s .  H o w ev e r ,  we h a d  encoun te red  
some genera l ly  s imi la r  fo rms  as casua l  c o n t a m i n a n t s  on 
rare  occas ions  (Fig. 2); on t h e  bas is  of fo rm and  size 
t hese  were  p r e s u m e d  to  be bac te r i a l .  The  i l lustrated 
c o n t a m i n a n t  measu res  z/, × 6-8 /~, t he  per iods  ca. 0-8 /~. 

I n v e s t i g a t i o n  d isc losed  t h a t  hel ical  s t r u c t u r e s  had 
also been  e n c o u n t e r e d  b y  o the r s .  Some unident i f ied  

• / !/a" , 

Fig. 2.--Relatively rare, structured casual contaminant from dis- 
stilled water controls. 
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