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was ob ta ined  when  the  saponif icat ion was carr ied ou t  in 
the  presence of d i m e t h y l  sulfate.  The  lack  of in t roduc-  
t ion of a new, base s table m e t h o x y l  group dur ing this  
la t te r  t r e a t m e n t  ruled ou t  the  possibi l i ty  t h a t  ret iculol  
might  have  a chromone  or  coumar in  skeleton.  Fur the r ,  
the der ived acid (IIa) formed a 2, 4 -d in i t rophenylhydra -  
zine de r iva t ive  (IIc). Since ne i ther  ret iculol  nor d imethy l -  
ret iculol  form ke tone  der ivat ives ,  this funct ion mus t  have  
been genera ted  dur ing saponif ica t ion;  behav ior  consis tent  
wi th  t he  presence of the  c o m p a r a t i v e l y  rare  i socoumar in  
nucleus in reticulol.  This  was conf i rmed when ozonizat ion 
of d imethy l re t i cu lo l  y ie lded 3, 4, 5 - t r ime thoxy-ph tha l i c  
acid 2. This  fact,  toge ther  wi th  t he  demons t r a t i on  of 
hydrogen  bonding  be tween  one of the  phenol ic  hydroxy l s  
and the  i socoumar in  carbonyl ,  suggests a 6,7, 8-tr ioxy- 
genated  a romat i c  r ing wi th  the  two free hydroxy l s  
separa ted  by  the  O-me thy l  group, as requi red  by  the  lack 
of reac t ion  wi th  d ich lorod iphenylmethane .  

P l acemen t  of the  remain ing  C-me thy l  group a t  posi t ion 
3 r a the r  t h a n  4 follows f rom the  product ion  of a diacid on 
ozonizat ion and also f rom the  u l t rav io le t  spec t rum of t he  
2, 4 -d in i t rophenylhydrazone  (IIc), which was more  typ ica l  
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of a s a tu ra t ed  ke tone  than  of an  a ldehyde  (365 m~z ra the r  
t h a n  360 m~z)a 

Conf i rmat ion  of  this  pos i t ion  for the  C-methy l  group 
was ob ta ined  f rom the  p.m.r ,  s p e c t r u m  of ret iculol  and  
the der ived  m e t h y l  ester  (IIb).  The  spec t rum of re t iculol  
clearly demons t r a t ed  the  presence of a v iny logous ly  
coupled C-methy l  group (v=  7.78; J = 1 cps) while t h a t  of 
the  me thy l  es ter  showed a sharp  singlet  a t  7.82 v ind ica t ive  
of an  uncoupled m e t h y l  a t t a ched  to carbon  and ano the r  
sharp  singlet ,  less intense,  a t  6.30 T due  to  the  isolated 
me thy lene  group.  

The  p.m.r ,  spec t rum of reticulol,  measured  in deu t e r a t ed  
d imethylsu lphoxide ,  p rov ided  addi t iona l  ev idence  for t h e  
hydrogen  bonding  of one of the  h y d r o x y l  groups to the  
ester  ca rbonyl ;  one h y d r o x y l  hydrogen  appear ing  a t  
6,60 T the  o ther  being shif ted to - 1 . 1 3  v. 

Re t icu lo l  thus  appears  to belong to t he  small,  b u t  ex- 
panding,  class of na tu ra l ly  occurr ing i socoumar ins  and,  
in common  wi th  those  so 'far isolated,  fits read i ly  in to  t he  
well  known ace ta te -mMonate  biogenet ic  scheme ~. 

Zusammen[assung. Die S t r u k t u r  des aus  Streptomyces 
rubreticulae isolierten neuen Isocumarins ,  Reticulol ,  ist  als 
3-Methyl-6, 8 -d ihydroxy-7 -me thoxy i socumar in  e rmi t t e l t  
worden.  

L. A. MITSCHER, W. W. ANDRES, 
and W. McCRAE 

Biochemical Research Section, Lederte Laboratories 
Division, American Cyanamid Company, Pearl River 
(New York USA),  February 24, 1964. 

2 0 .  T. SCtIMIDT and K. BERNAUER, Liebigs Ann. 588, 211 (1954). 
a j ,  p. PHILLIPS, J. org. Chem. ZT, 1443 (196~). 
4 R. BnswLEv, AnnualReviewo]Biochemistry(AnnualReviewsInc., 

Pale Alto, Calif. 1962), vol. 31, p. 589. 

T h e  N a t u r e  of the  So l i t ary  Act ive  Cel ls  
of  the  Centra l  N e r v o u s  S y s t e m  

Isola ted  cells wi th  a h igh  con ten t  of NADPH2- te t r azo -  
l ium reductase  (TPN-diaphorase)  were repor ted  in the  
cortex,  corpus  s t r i a t u m  and  pa l l idum of ra ts  and m a n  by  
THOMAS and PEARSE I, ~. F r o m  the i r  shape and f rom the  ar- 
r angemen t  of the i r  processes it  was deduced t h a t  the  cells 
were neurones.  Ac tua l  proof  of this was lacking;  however ,  
this  communica t ion  serves to subs tan t ia te  the  original  
supposit ion.  

Counter-s ta in ing of the  enzyme prepara t ion  wi th  a 
si lver m e t h o d  (DucKETT ~) can  be carr ied ou t  w i thou t  loss 
of the  formazan  deposi t  which represents  the  enzyme 
ac t i v i t y  (Figure). 

Method. The  me thod  of s ta ining for the  T P N  diaphorase  
is g iven by  THOMAS and PEARSE 1. The  me thod  of counter-  
s ta ining is carried on f rom the  s tage of f ixa t ion  of the  
enzymat ic  p repara t ion  in a 15% formol solution. (1) Leave  
in the  15% formol solut ion for a t  least  1 h a t  room tem-  
perature .  (2) Wash  care lu l ly  in three  s tages of disti l led 
water .  (3) Place the  sect ion in the  s i lver -e thylamino-  
oxala te  solut ion for 30 to 60 rain a t  37°C. (4) V~rash quick ly  
in dist i l led water .  (5) Place  in a 1% formol solut ion for 
1 rain. (6) \Vash and m o u n t  in glycerine jelly. 

The  s i lve r -e thy lamino-oxa la te  solut ion is composed as 
follows: po tass ium oxala te  5% solution, 20 cmS; si lver 
n i t ra te  10% solution,  5 cm ~, A whi te  prec ip i ta te  appears  
which  is dissolved by  adding  drop  by  drop  a 35% solut ion 
of e thy lamine ,  un t i l  on ly  a fa in t  deposi t  is left. Usua l ly  
abou t  2 cm a are  needed.  Add  I0 to 12 drops of absolute  
alcohol,  and m a k e  up to 75 cm 3 wi th  dist i l led water .  You 
m a y  add one d rop  of pyr id ine  to e v e r y  5 cm a of the  
finished solution.  

The  sect ion is lef t  un toned  and the  cells and their  nuclei 
should be a golden yellow, so t h a t  the  b lack to rmazan  
deposits  s t and  ou t  sharply.  The  paras i te  s i lver  deposi ts  
are exc luded by  careful  washing in dist i l led wate r  be tween  
steps 1 and  2. As a last  resort ,  if deposi ts  of reduced s i lver  
are stil l  t roublesome,  wash  the  sect ion a t  s tep 2 in a v e r y  
weak  a m m o n i a  solut ion - one drop  of a m m o n i a  in 10 cm 3 
of dist i l led water .  
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The application of this method to cryostat  sections of 
the brains of rats and humans clearly indicates tha t  the 
solitary active cells are neurones 4. 

Rdsumd. Les cellules actives isol6es du syst~me nerveux 
central d4montr6es par la m4thode de H~SS-PEARS~ pour 
le TPN-H diaphorase, sont des neurones. Ceux-ci sont 
identifies par une m6thode de coloration argentine que 
t 'on peut prat iquer directement sur les coupes enzyma- 
tiques. La recette de cette m4thode est donn6e. 

S. DUCKETT 5 and A. G. E. PEARSE 

Pathology Department, Postgraduate Medical School, 
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A neurone containing TPN-diaphorase from the frontal cortex of a 
44-year old man. This is an enzymatic preparation counter-stained 

with silver, x 270. 

4 We would like to acknowledge our thanks to Mr. W. BRACKEN- 
BURY for the photograph. 

s Maida Vale Hospital, London. 

Photochemical y-Hydrol~en Transfer in 
Cyclododecanone 

A solution of cyclododecanone in n-hexane was irra- 
diated a t  a temperature of 20 ° with a Hanau 70 w quartz 
immersion high-pressure mercury lamp in an atmosphere 
of nitrogen for 2.5 h. Gas and thin-layer chromatographic 
analysis of the residue showed it  to be a mixture of a new 
substance and of start ing cyclododecanone in the ratio 
8.5:1.5. Cooling a petroleum ether solution of the mixture  

II,  in white, long needles m.p. 78-80 °. Anal. calcd, for 
C12Ha0Oa: C 73.43; H 10.27; found: C 73.25; H 10.36, 
having the properties of a diketone (reactions with car- 

KBr bonyl reagents, I R  absorption Vco 1700 cm-1). The di- 
oxime of I I  m.p. 195-197 °. Anal. calcd, for CI,H,aO~N,: 
C 63.58; H 9.80; found C 63.58; H 9.85, subjected to the 
Beckmann rearrangement with conc. H,SO4, followed by 
hydrolysis of the dilactams with 6N HC1 for 48 h fur- 
nished fl-alanine, 9-aminononanoic acid and 1, 8-diamino- 
octane, identified by high voltage electrophoresis and 
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H~'NCH~CH2COOH' ~ ~  O O 
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caused crystallization of the new substance m.p. 38-40% 
Anal. calcd, for C12H~0 : C 79,05; H 12.16; found: C 79.05; 

KBr H 12.18. ~OH 3360 cm -1, no alcoholic band between 
1100-1000 cm -1, weak bands between 1150-1100 cm -1, 
no UV-absorption. 

Structure I was assigned to this compound on the fol- 
lowing experimental evidence. Dehydration of I with 
SOCI~ in pyridine followed by oxidation with KMnO~ 
+HjO41  gave two fractions. T h e  acidic fraction, owing 
to the small yield, was not further examined. The neutral  
fraction, dissolved in petroleum ether, afforded a product 

paper chromatography in comparison with authentic 
samples % The isolation of the aforementioned compounds 
permits us to assign to I I  the structure of cyclododecan- 
1, 4-dione, and therefore to the alcohol I, the structure of 
bicyclo [8.2.0]dodecan-l-ol .  
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