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E n t s p r e c h e n d e  B e h a n d l u n g  der  t h r e o - F o r m  von  Ia  
lieferte N-Acetyl-cis-threo-1,  3-d ihydroxy-2 -amino-4 -oc -  
t adecen  ( I I Ia) ,  Smp.  97-99 °, bzw.  die freie Base I I Ib ,  
Smp. 42-44 ° (T r i ace ty lde r iva t  Stop. 40-41°).  D a m i t  s ind 
alle v ier  s t e r eo i someren  R a c e m a t e  mi t  Sph ingos ins t ruk -  
tur  zug/ ingl ich geworden .  

Es is t  b e m e r k e n s w e r t ,  dass  die ob igen  be iden  cis- 
F o r m e n  des Sph ingos ins  I I Ib  kr i s ta l l i s ie rbar  s ind,  w~ih- 
rend die be iden  trans-Formen I I  b i she r  nur  wachsa r t ig  
e rha l t en  w e r d e n  k o n n t e n L  Die e i n g e h e n d e  Besch re ibung  
dieser Ver suehe  soil an a n d e r e r  Stel le  erfolgen.  

C. A. GROB u n d  F. GADIENT 

Organisch-chemische A nstalt der Universitdt Basel, den 
26. Jun i  1956. 

Summary  

The syn thes i s  of cis-erythro- and  cis-threo-l ,3-di- 
h y d r o x y - 2 - a m i n o - 4 - o c t a d e c e n e ,  t w o  f u r t h e r  s tereoiso-  
mers of sph ingos ine ,  is descr ibed .  

T h e r m o d y n a m i c s  
of the ci$-trans Interconvers ion  of D ich lorob i s -  

( e thy lened iamine) -coba l t  (III) Chloride 

The cis-lrans i n t e r c o n v e r s ion  b e t w e e n  the  praseo  anti 
violeo complexes  was d i scove red  b y  JORGENSEN 1. The 
authors  have  r e p o r t e d  on the  ra te  of th is  i n t e r conve r s ion  
elsewhere 2 

Trans-[Co(en)=Clu]C[ 3 was  p r e p a r e d  as desc r ibed  by  
BAILAR 4. The  green  lrans f o r m  is s p o n t a n e o u s l y  conve r t -  
ed in to  a v iole t  cis f o r m  on s t a n d i n g  in aqueous  solut ion.  
The conve r s ion  was  fol lowed w i t h  a B e c k m a n  D. [I. 
s p e c t r o p h o t o m e t e r  us ing 1.00% b y  we igh t  (0.035 M) 
solutions of t he  trans fo rm in all cases.  I t  was  found  f rom 
a s t u d y  of t h e  s p e c t r u m  of t he  cis and  trans forms  t h a t  
a wave l eng th  of 6000 /k was  su i t ab le  for fol lowing t h e  
reaction. The  t e m p e r a t u r e  was  con t ro l l ed  to  :t- 0"2 °. 

The s y s t e m  was  a l lowed to  come  to  equ i l ib r ium a t  the  
desired t e m p e r a t u r e  and  the  equ i l ib r ium c o n c e n t r a t i o n s  
of the  cis a n d  lrans fo rms  were ca lcu la ted  f rom the  
measured  t r a n s m i t t a n c e s .  Then ,  

~cis~ 
f£c [trans] 

The resul ts  are  s u m m a r i z e d  in t he  Table .  

Zusammen/assung 

Trans-iCo(en)zCl,lClS wird  in wgssr iger  L6sung  in die 
cis-Form u m g e w a n d e l t .  Die K o n z e n t r a t i o n e n  der  be iden  
F o r m e n ,  die m i t e i n a n d e r  im G l e i c h g e w i c h t  s t ehen ,  wur-  
den g e me s s e n  und  bei v e r s c h i e d e n e n  T e m p e r a t u r e n  die 
G l e i c h g e w i c h t s k o n s t a n t e n  nach  der  F o r m e l  

cis 
trans 

berechne t .  

s en = H2NCH2CH2NH 2. 

Sterol  f r o m  Aegle marmelos 

In a prev ious  c o m m u n i c a t i o n  ~, aegelin,  i solated f rom 
the  leaves of Aegle marmelos Correa (N. O. Ru taceae )  
by  CHATTERJEE and  BOSE 9, has  been  s h o w n  to be a 
neut ra l  a lkaloid and  no t  a s terol .  Recen t ly ,  an a t t e m p t  
was made  to  isolate  t he  real  s te ro l  c o n s t i t u e n t  of leaves  
of Aegle marmelos fol lowing the  no rma l  p rocedu re  for 
isolat ion of s tero ls  f rom p lan t s .  For  th i s  pu rpose  the  
e thereal  e x t r a c t  a f t e r  s e p a r a t i o n  of aegel in by  the  m e t h -  
od Of CHATTERJEE and  t¢osI.: z was  saponi f ied  wi th  s t r o n g  
alcoholic po ta sh  and  then  dis t i l led  in s t e a m  to r e m o v e  
volat i le  oils. The non-vola t i le ,  non - sapon i f i ab l e  f r ac t ion  
was ob ta ined  by  e x t r a c t i o n  wi th  e the r .  The p r o d u c t  was  
then  c h r o m a t o g r a p h e d  fol lowing the  p rocedu re  a d o p t e d  
by  CHAKRAVARTI and I)UTTA 3 for i sola t ion of s t i g m a s t e r -  
ol f rom Enhydra [luctuans. F r o m  the  p e t r o l e u m  e t h e r -  
benzene  (1:1) f rac t ion  a c rys ta l l ine  p r o d u c t  was  ob-  
t a ined  which  after prope r  pu r i f i ca t ion  c rys ta l l i zed  f rom 
alcohol in sh in ing plates ,  m. p. 144-145 °, [al~{ = -- 4o° 
(CHela), yieht,  0.05%. The  p r o d u c t  has  t h e  m o l e c u l a r  
fo rmula  C2~H500, and  has been  iden t i f i ed  wi th  7 -s i tos te r -  
ol [ace ta te ,  m. p. 140-141 ° , [~]~ = -  47 ° (CHC13); 
benzoate ,  m . p .  150-151 °, L=~ -- - 17 ° (CHCIa)[. 

1{. N. CHAKRAVARTI and  B. DASGUPTA 

Department o/Chemistry,  School o/ Tropical Medicine, 
CMcutla, India, M a y  15, 1956. 

Zusamme~ffassm~g 

y-Si tos te ro l  wurde  aus Bl~tttern von  Aegle marmelos 
Correa isoliert .  

t (~C) Kc 

1-5 0"129 
23"0 11"60 
36"3 87-40 

The h e a t  of convers ion ,  A H, was found  to  be 31.4 
kcal/mole f rom a p lo t  of log Kc versus  1 / T. 

D. T. HAWORTH, E. F. NEUZIL, 
and  S. L. KITTSLEV 

Deparlment o/ Chemistry, Marquette Universily, Mil-  
waukee, Wisconsin, June 7, 1956. 

I S. M. JORGENSEN, J. prakt. Chem. a9, 18 (1889); 41, 449 (1890). 
2 D. T. HAWORTU, E. F. NEVZIL, and S. L. KITTSL~Y, J. amer. 

chem. Soe. 77, 6198 (1955). 
a Ethylenediamine is designated as en. 
4 j.  C. BAII.AR, Inorganic Syntheses, vol. II (McGraw-Hill Book 

Co. New York, 1946), p. 22a. 

1 R. N. ClIAKRAVART[ and l{. I)As<we'ra, Chem. and Ind. 196.5, 
16;|2. 

2 A. CIIATTERJEE (nec ~IOOKERJEE) and S. BosE, J. Indian chem. 
Soc. eg, 1~,5 (195'23; Chem. Abstr. 47, 105.14 (1953). 

a R. N. CIlAKRAVARTI and A. 1)~IT'rA, J. Indian chem. Soc. 29, 
374 (1q5'2). 

The  Electron  M i c r o s c o p y  of C h e m o s e n s o r y  Hairs  

One of the  m o s t  sens i t ive  sugar  r ecep to r s  k n o w n  is t h a t  
occur r ing  in c h e m o r e c e p t i v e  hairs  on t h e  m o u t h p a r t s  
and  legs of flies. By m e a n s  of these  r ecep to r s  flies are 
able to  d i s c r i m i n a t e  b e t w e e n  wa te r  and  sucrose  so lu t ions  
as d i lu te  as 1 × 10 8 t o  1 × 10 - T M .  Such low t h r e s h o l d  
values  p r o m p t  t h e  ques t ion  of how sens i t ive  the  r ecep to r s  
ac tua l ly  are  in t e r m s  of t he  m i n i m u m  n u m b e r  of mole-  
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cules requ i red  to effect  s t imula t ion .  R e c e n t  p r e l i m i n a r y  
s tud ies  of the  r ecep to r  wi th  t he  e lec t ron  mic roscope  h a v e  
revea led  deta i ls  of t he  si te a t  w h i c h  the  s t i m u l a t i n g  
molecules  join t he  biological  sys t em.  On the  basis  of 
th is  i n fo rma t ion  it is poss ib le  to  p lace  some l im i t a t i ons  
on the  n u m b e r  of molecules  t a k i n g  p a r t  in t he  in te r -  
ac t ion  at  th reshold .  

po r t i on  sens i t ive  to  chemica l  s t i m u l a t i o n L  F u r t h e r m o r e ,  
i t  is k n o w n  wi th  r easonab le  c e r t a i n t y  t h a t  of t he  2 fibers 
t e r m i n a t i n g  here  one is sens i t ive  to  ce r t a in  sugars  while 
the  o t h e r  m e d i a t e s  r e sponses  to  a wide v a r i e t y  of com- 
p o u n d s  wh ich  h a v e  in c o m m o n  on ly  the  charac te r i s t ic  
of be ing  r epe l l en t  to  t he  insect .  

_.J 

1 

' ' 0 . '5  

...... b c ...... 

Eleetronmicrographs of the tip of a chemoreceptive hair from the labellum of the blowfly 
Phormia regina Meigen : ~, thin walledcavity; b thiekiwalledeavityeontaii~ing the distat fibers 
of the neurons; c terminal papilla; d receptor area of the hair (photographed through 

the courtesy of E. NAFIG, U. S. Naval Medical Research Institute), 

The  ha i r s  which  con t a in  t h e  sugar  r ecep to r s  o[ t h e  
b lowf ly  Phormia regina r ange  in l e n g t h  f rom 30 to  300 it. 
E a c h  is cha rac t e r i zed  b y  t h e  p re sence  of 2 lumina ,  a t h in -  
walled one  con t inuous  w i t h  the  b o d y  of t he  ha i r -gene ra t -  
ing cell ( t r ichogen),  and  a th i ck -wa l l ed  one c o n t a i n i n g  
2 fibers f rom 2 of t he  3 s u b h y p o d e r m a l  b ipo la r  sensory  
neurons .  I t  has  been  s h o w n  t h a t  these  f ibers  t e r m i n a t e  
in the  t ip  of t h e  ha i r  and  t h a t  t he  e x t r e m e  t ip  is t h e  on ly  

The  l ight  m ic roscope  does  n o t  revea l  a n y  of the 
s t r u c t u r e  of t he  t e r m i n u s  of t h e  ha i r  o t h e r  t h a n  the 
ex i s t ence  of a smal l  papi l la  which  reac t s  select ively to 
s i lver  s ta ins  and  is more  p e r m e a b l e  t h a n  o t h e r  portions 
of t he  ha i r  surface.  

1 V. G. DETmER, Quart, Rev. Biol. 30, 348 (1955). 
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E l e c t r o n  m i c r o s c o p y  of un f ixed  whole  m o u n t s  revea l s  
t h a t  t h e  pap i l l a  is a c t u a l l y  a p r o l o n g a t i o n  of the  th ick -  
wailed p o r t i o n  b e y o n d  t h e  t h i n - w a l l e d  p o r t i o n  (Fig. c). 
The large  l u m e n  of t he  t h i n - w a l l e d  sec t ion  c lear ly  ends  
some I to  2.6 ~, be low t h e  t i p  in t he  p a r t i c u l a r  ha i r s  
e x a m i n e d  here .  T h e r e  is v e r y  l i t t l e  l ike l ihood  of t h e  
large l u m e n  h a v i n g  a n y  d i r e c t  c o n n e c t i o n  w i th  t he  
process  of s t i m u l a t i o n .  

Tile c o n t i n u i n g  p o r t i o n  of t h e  ha i r s  g r a d u a l l y  beg ins  
to t a p e r  a n d  t h e n  f o r m s  a sma l l  p l a t e a u  on  which  is 
pe r ched  a m i n u t e  cone- l ike  pap i l l a  t h e  base  of w h i c h  is 
0.7 fl in  d i a m e t e r  (Fig. d). 2 f e a t u r e s  of t he  t ip  of th i s  
cone are  p a r t i c u l a r I y  n o t e w o r t h y .  Fi rs t ,  t h e  cone  is 
clearly i n v e s t e d  in a m e m b r a n e  a p p r o x i m a t e l y  200-300  .~ 
th ick .  Second ,  t h e r e  a re  2 s t a b l e  s t r u c t u r e s  w i t h i n  t h e  t ip .  
E v e n  in h a i r s  wh ich  h a v e  b e e n  a l lowed  to  d r y  for 2 
m o n t h s  t he  s t r u c t u r e s  are  d i s ce r n i b l e  in whole  m o u n t s .  
E a c h  r a n g e s  in d i a m e t e r  f rom 500-700  A. In  loca t ion  a n d  
t o p o g r a p h i c a l  r e l a t i o n s h i p s  t he se  s t r u c t u r e s  c o r r e s p o n d  
to t h e  2 n e r v e  f ibers  p r e d i c t e d  f rom b e h a v i o r a l  a n d  
e lec t r ica l  s tud ie s  a n d  a c t u a l l y  o b s e r v e d  h i s to log ica l ly  
f a r t h e r  d o w n  the  sha f t .  T h e  t e r m i n a l  s t r u c t u r e s  a re  sma l -  
ler in d i a m e t e r  t h a n  t h e  f ibers  a t  m o r e  p r o x i m a l  loca t ions ,  
I t  is p r o b a b l e ,  t h o u g h  no t  ye t  d e m o n s t r a b l e ,  t h a t  t h e  
fibers a re  s t r u c t u r a l l y  modi f i ed  a t  t he  t ip.  S tud ies  now  in 
progress  on  sec t ioned  m a t e r i a l  are  e x p e c t e d  to  r evea l  
more  de t a i l s  of  t h e  t ip .  

The  t e r m i n a l  p rocess  is, howeve r ,  f u n c t i o n a l l y  spe- 
cialized. U n d e r  n o r m a l  c i r c u m s t a n c e s  on ly  t h e  e x t r e m e  
tip of t h e  h a i r  is s e n s i t i v e  to  s t i m u l a t i o n  b y  sugar .  W h e n  
the  t ip  is a m p u t a t e d  c h e m i c a l  s t i m u l a t i o n  is no  longer  
possible.  On  t h e  o t h e r  h a n d ,  s t i m u l a t i o n  b y  c a t h o d a t  
c u r r e n t  is poss ib le  a t  b o t h  t h e  i n t a c t  t i p  a n d  t he  cu t  end.  
E lec t r i ca l  s t i m u l a t i o n  is e v e n  poss ib le  t h r o u g h  the  s h a f t  
of t h e  i n t a c t  ha i r ,  a l t h o u g h  c o n s i d e r a b l y  h i g h e r  vo l t ages  
t h a n  n o r m a l  a re  r equ i r ed .  B y  c o n t r a s t ,  r e c o r d i n g  of 
ac t ion  p o t e n t i a l s  is poss ib le  on ly  t h r o u g h  t h e  t ip  or  c u t  
end. The  s h a f t  is a n e a r l y  p e r f e c t  i n s u l a t o r  a t  t h e  v o l t a g e  
level r e p r e s e n t e d  b y  a c t i o n  po t en t i a l s .  T h e s e  f i nd ings  
s u p p o r t  t h e  idea  t h a t  t h e  t ip  owes i ts  s e n s i t i v i t y  no t  
only to  i t s  h igh  degree  of p e r m e a b i l i t y  b u t  to  specia l  
phys io log ica l  cha r ac t e r i s t i c s .  I t  is p r o b a b l e  t h a t  a h i g h l y  
specific i n t e r a c t i o n  b e t w e e n  s u g a r  molecu les  a n d  r e c e p t o r  
molecules  is r e s t r i c t e d  to  th i s  s i te  a n d  t h a t  d e p o l a r i z a t i o n  
is i n i t i a t e d  here.  W h e t h e r  t he  p r o p a g a t e d  a c t i o n  po- 
t en t i a l  o r i g i n a t e s  a t  t h i s  p o i n t  or  o r i g i n a t e s  in  t h e  reg ion  
of t he  cell b o d y  fol lowing a c a t e l e c t r o n i c  s p r e a d  f rom 
the  t ip  is b e i n g  i n v e s t i g a t e d .  

B y  m a k i n g  c e r t a i n  a s s u m p t i o n s ,  we can  e s t i m a t e  the  
n u m b e r  of molecules  wh ich  m i g h t  t a k e  p a r t  in t he  sti-  
m u l a t i n g  r e a c t i o n  a t  t h r e s h o l d .  In  t h e  l i m i t i n g  case t h e  
c o n c e n t r a t i o n  g r a d i e n t  wou ld  be  f rom zero a t  t h e  
r ecep to r  s i t e  to  t h e  t e s t  c o n c e n t r a t i o n  a t  t h e  o u t e r  
surface of t h e  e n v e l o p i n g  m e m b r a n e  of t h e  t ip .  Th i s  
implies t h a t  d u r i n g  t h e  u t i l i z a t i o n  t i m e  t he  molecules  
a r r iv ing  a t  t h e  r e c e p t o r  s i te  are  c h e m i c a l l y  or o the rwi se  
a l tered,  a n d  t h a t  t i le  t e s t  so lu t i on  is well  m i x e d  a n d  has  
a large v o l u m e  in r e l a t i on  to  t h e  v o l u m e  of t h e  t ip .  F ree  
d i f fus ion  t h r o u g h  a sur face  equa l  in a rea  to  t h a t  of the  
t e r m i n a l  pap i l l a  is a s s u m e d ,  s ince  no  bas is  ex is t s  for 
m a k i n g  a n  e s t i m a t e  of pore  size. T h e  e f fec t ive  n u m b e r  of 
molecules  c a n  be  f o u n d  f rom t h e  e q u a t i o n ,  

l)act A 
x 

where An is t h e  a m o u n t  t r a n s p o r t e d  in moles ,  A is 
A v o g a d r o ' s  n u m b e r  (.~-03 "x 102a), 121 is t h e  d i f fus ion  
coeff ic ient  (0-43 Z 10 -5 cm'-'/s a t  20°C), a is t h e  e f fec t ive  
area (8.0 >: 10 7 cm2), c is t he  c o n c e n t r a t i o n  in mo le s / cm ~ 

(1-0 × 10-10) , / i s  t h e  t i m e i n  seconds  (0.1), and  x i s  t h e  t h i ck -  
ness of t he  m e m b r a n e  (200 A). T h e  v a l u e s  g iven  in p a r e n -  
t heses  a re  for  sucrose  a n d  t h e  h a i r  p i c t u r e d  on  the  r i g h t  
h a n d  side of t he  Figure .  1 × 109 molecu les  of sucrose  will 
d i f fuse  to t h e  r e c e p t o r  site. T h e  a s s u m p t i o n s  are  such  as 
to  m a k e  t h i s  a m a x i m u m  value ,  b u t  i t  a p p e a r s  o b v i o u s  
t h a t  t h e  s u g a r  r e c e p t o r  does  no t  possess  b y  m a n y  orders  
of m a g n i t u d e  t h e  s e n s i t i v i t y  of t he  o l f a c t o r y  r e c e p t o r .  

V. (;. I)ETnlVZR a n d  M. L. ~VOLBARSHT 

Department o[ Biology, The Johns Hopk ins  Universi ty,  
Baltimore 1S, Md. ,  3~lay 22, 1956. 

Zusammen/assung  

Die c h e m o r e z e p t o r i s c h e n  H a a r e  a m  I . abe l lum you  
Phormia regina w u r d e n  im T o t a l p r ~ p a r a t  m i t  d e m  
E l e k t r o n e n m i k r o s k o p  u n t e r s u c h t ,  l ) ie  A n z a h l  de r  Mole- 
kiile, die an  de r  s c h w e l l e n w e r t i g e n  S t i m u l a t i o n s r e a k t i o n  
t e i t n e h m e n ,  wurde  abgesch~i tz t .  Es  ze ig te  s ich,  dass  die 
E m p f i n d l i c h k e i t  des  o l f a k t o r i s c h e n  R e z e p t o r s  bei  wei- 
tern die G r 6 s s e n o r d n u n g  des  Z u c k e r r e z e p t o r s  i ibe r t r i f f t .  

C y t o l o g i e  c o m p a r g e  d e s  M u r i d a e .  
L ' o r i g i n e  d e s  E l l o b i i  

P o u r s u i v a n t  n o t r e  e n q u ~ t e  su r  la cy to log ic  c o m p a r ~ e  
e t  l ' f ivolu t ion  c h r o m o s o m i q u e  des  M u r i d a c  ~, nous  a v o n s  
o b t e n u  les r6su l t a t s  s u i v a n t s :  

Sous-farnille 

M u ri nae 

Microtinae 

Gerbillinae 

Genre et esp6ce 

Rattus concolor otteni Kopst. 
Rattus rattus diardi Jen t ink  
R. rattus brevicaudatus H. et R. 
Bandicota bengalensis Gr. et H, 
B. indica seti/era Hors. 
Golunda etlioti Gray 
3tillardia mellada Gray 
l'henacom ys ungava Merriam 
Microtus (Chilotus) oregoni Bacl'. 
Lemmus lemmus 1.. 
Meriones blachleri Th. 

Nombr~ 
'2X 

42 
42 
42 
42 
42 
52 
50 
56 
~7 (!) 
50 
72 

i)iga- 
m6tie 

X--Y 
X - Y  
X - Y  
X - Y  
. V - y  
X - Y  

X - Y  t X -  Y 

J e  me  c o n t e n t e r a i  de s o u l i g n e r  q u e t q u e s  p o i n t s  in lpor -  
t a n t s ,  r e m e t t a n t  k p lus  t a r d  une  d i scuss ion  d6tai l l6e.  

Murinae .  MAKINO "° a c o m p t 6  46 c h r o m o s o m e s  chez  un  
R o n g e u r  de F o r m o s e  qu ' i l  n o m m e  Nesohia nemorivaga 
taiwanus T o k u d a ,  a p p e l l a t i o n  qu'ELLERMAN et  MOR- 
R~SON-SCoTT 3 p l a c e n t  d a n s  ta s y n o n y m i c  de  Bandicota 
indies.  L a  f o r m u l e  c h r o m o s o m i q u e  de cc R o n g e u r  lui a 
p a r u  inso l i t e  en  r a i s o n  de  t ' e x i s t e n c e  de 11 pa i re s  d'616- 
m e n t s  m ~ t a c e n t r i q u e s  d o n t  6 au  mo ins  son t  de g r a n d e  
taille: en effet ,  chez  les ICalhts et  les genres  vois ins ,  les 
g r a n d s  a u t o s o m e s  s o n t  de  t y p e  a c r o c e n t r i q u e ,  des  V ne  
se r e n e o n t r a n t  que  p a r m i  les c o n s t i t u a n t s  p e t i t s  e t  
m o y e n s  (Gut~NINI; MAKINO et  H s u S ;  TJIO e t  LF~VAN6). 

i R. MATTtIEY, Les chromosomes des l'ertdbrds (l".d. Rouge, l.au- 
sanne 19,19); Rev. suisse Zool. 1953, 60; Caryologia 1951, 11; Rev. 
suisne Zool. 198,5, 6~; Chromosoma 19.5(], 7. 

2 S. ~]AKiNO, Cytologia 1944, IlL 
a j .  R. F.r~LF.nMAN et T. C. S. MORmSON-ScoTT, Checklist o/pahw- 

arctic and indian Mammals (l:d. British MuseunL Lcmdon I;)51). 
H. A. GuL.'mN, J. Genet. 194,% 49. 
S. MAKXNO et T. C. Hsu, Cytologia 1954, 19. 

6 j .  H. Tjlo et A. LEVAS, Hereditas 1956, 42. 
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