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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 
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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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c o n t a m i n a n t s  f o u n d  b y  one  of us  (C.A.S.) r e s e m b l e  
s t r ik ing ly  t h e  c i t ed  m i c r o g r a p h s  of  t he  J a p a n e s e  w o r k e r s  
(Fig. 3 a n d  4). S u c h  c o n t a m i n a n t s  m e a s u r e  f r o m  0.3 
to 0-5 b y  2 t o  3 a n d  u p  to  10 p, t h e  pe r i ods  b e i n g  0-3 to  
0.5/, .  Some  g e n e r a l l y  s i m i l a r  m i c r o - o r g a n i s m s  h a v e  also 
been e n c o u n t e r e d  b y  E.  DEROBERTIG a t  M o n t e v i d e o  
(Fig. 5) and ,  v e r y  r ecen t l y ,  b y  DAVID B.  SLAUTTER- 
BACK a t  t h e  S l o a n - K e t t e r i n g  I n s t i t u t e .  Mold  myce l i a  
have also s h o w n  s u c h  i n t e r n a l  s t r u c t u r e ;  t h e  w i d t h s  a n d  
periods he re  a re  b o t h  ca. 1/2 p. Such  f o r m s  were  r e c e n t l y  

Iy d e v o i d  of  i n t e r n a l  s t r u c t u r e .  No i n t e r e s t i n g  g r o w t h s  
were  o b t a i n e d  in  c u l t u r e s  of t h e  b lood  of t he se  a n i m a l s .  

D e s p i t e  t h e  fo rego ing  i n d i c a t i o n s  i t  r e m a i n s  poss ib le  
t h a t  o b j e c t s  such  as  t h o s e  r e p o r t e d  b y  t h e  J a p a n e s e  
w o r k e r s  ~ m i g h t  i n d e e d  be  p r o v e d  b y  fu l ly  d o c u m e n t e d ,  
c o n t r o l l e d  s tud ie s  to  r e p r e s e n t  i so la t ed  c h r o m o s o m e s .  
H o w e v e r ,  f r om t h e  e v i d e n c e  n o w  a v a i l a b l e  i t  is con-  
c l u d e d  t h a t  t he se  o b j e c t s  cou ld  as well  be m i c r o - o r g a n -  
i sms  as c h r o m o s o m e s ,  a n d  t h a t  such  an  e r ro r  in i d e n t i -  
f i c a t i on  of t h e  c i t ed  m i c r o g r a p h s  is v e r y  l ikely.  

Fig. 3.--Unidentif ied structured casual contaminant.  

encoun te red  in c o n t r o l s  b y  Miss RUTH E.  BERGER ; t h e s e  
measure ca.1/2 × 5 to  1 0 / , w i t h  a p e r i o d o f  ca)/2 p. A n o t h -  
er b a n d e d  c o n t a m i n a n t  m e a s u r i n g  ca. 0.3 × o v e r  20 /,, 
wi th  a p e r i o d  of  ca. ~ p, was  a lso  r e c e n t l y  e n c o u n t e r e d  
at  SKI .  

Seeking m o r e  d i r e c t  e v i d e n c e  o n  t h e  i d e n t i f i c a t i o n  of  
the c i ted  m i c r o g r a p h s  of ~dsolated c h r o m o s o m e s ~ ,  t h r e e  
p r e p a r a t i o n s  were  m a d e  b y  t h e  t e c h n i q u e  of MIRSKY a n d  
Rls  as d e t a i l e d  b y  YASUZUMI et al. 1 e m p l o y i n g  t h e  r ed  
cells of t w o  t u r t l e s  c o n g e n e r i c  w i t h  t h e  J a p a n e s e  m a t e -  
rial, viz.,  C. guttata a n d  C. insculpta. T h e  resu l t s  were  
d i s a p p o i n t i n g  in  t h a t  t h e  i so l a t ed  c h r o m o s o m e s  were  
found n o t  s im i l a r  to  t h e  b e a u t i f u l  o b j e c t s  f igu red  b y  
YASUZUMI et al., e i t h e r  in  f resh  w e t m o u n t s  in  t h e  p h a s e  
microscope or  in  u n f i x e d  or a c e t o c a r m i n e - f i x e d  p r e p a r a -  
tions in  t h e  e l ec t ron  mic roscope .  T h e  i s o l a t e d  t h r e a d s  
appeared  in t h e  p h a s e  w o r k  to  i nc lude  some  b a n d i n g s ,  
bu t  e l e c t r o n  m i c r o s c o p y  a t  50 a n d  a t  100 k V  r e v e a l e d  
cha rac te r i s t i c  f i l a m e n t s  of h igh  e l ec t ron  o p a c i t y ,  r e l a t i v e -  

Fig. 4.--Unidentified structured casual contaminant. 
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Fig. 5.--Helical ly organized bacterial  contaminant,  reproduced 
with the kind permission of Dr. E. DEROBERTIS of the Instituto de 

Investigaci6n de Cieneias Biol6gicas, Montevideo. 
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Addendum. A f t e r  c o m p l e t i o n  of  t h i s  m a n u s c r i p t  t h e  
i n f o r m a t i v e  n o t e  of H o u w t  N K a p p e a r e d  in E x p e r i e n t i a  8, 
385 (1952). T h i s  i den t i f i e s  t h e  s t a l k e d  fo rm as Caulobac- 
ter spec. ,  as  c i t e d  a b o v e ,  a n d  cal ls  a t t e n t i o n  to  c o n t a m i n -  
a t i n g  m i c r o - o r g a n i s m s ,  a p p a r e n t l y  m o r e  c o m m o n  in t h e  
N e t h e r l a n d s ,  w i t h  d o u b l e - s t r a n d e d  he l i ca l  s t r u c t u r e .  

Addendum. S t a l k  b a c t e r i a  as c o n t a m i n a n t s ,  i n c l u d i n g  
t w i s t e d  f o r m s  f r o m  t h e  genusGallionella, were  d e s c r i b e d  
b y  JULIA M. COFFEr in  1951 ( A n n u a l  R e p o r t ,  D iv i s ion  
of L a b o r a t o r i e s  a n d  R e s e a r c h ,  New Y o r k  S t a t e  D e p a r t -  
m e n t  of H e a l t h ,  A l b a n y  1951, 25-26) .  

Zusammen/assung 
O b j e k t e ,  we lche  in j f ings t  v e r 6 f f e n t l i c h t e n  e l e k t r o n e n -  

m i k r o s k o p i s c h e n  A b b i l d u n g e n  als i so l ie r te  C b r o m o s o -  
m e n  iden t i f i z i e r t  w u r d e n ,  s i nd  n i c h t c h r o m o s o m a l e n  
B e i m i s c h u n g e n  s e h r  ~hn t i ch .  E i n  I r r t u m  in d e r  I d e n t i -  
f i z i e rung  d ieser  O b j e k t e  i s t  w a h r s c h e i n l i c h .  W i t  h a b e n  
so lche  S t r u k t u r e n  in  C h r o m o s o m e n  n i c h t  g e f u n d e n .  

I G. YASUZUMI, Chromosoma 4, 222 (1951). - G. YASUZUMI, G. 
MIYAO,Y.YAMAMOTO, and J. YOKOVA~A, Chromosoma 4,359 (1951). 
-- G. YASUZUMI, W. YAMANAKA, S. ~fORITA, Y. YAMAMOTO, and J. 
YOKOYAMA, Exper. 8, 218 (1952). 

14" 


