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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, 
London (England), December /6, 1963. 

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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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 .  

I R. U. LEMIEUX and E. YON RUDLOFF, Can. J. Chem. 33, 1701 
(1955). 
We thank Dr. A. ASASTASl for electrophorctic and Dr. W. BAR- 
BIERI for gas chromatographic analysis. 
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Synthesis  of cyc lododecan- l ,  4-dione (II) fu r the r  con- 
f irmed the  s t ruc tures  assigned. Cyclododecanol  was 
tosyla ted  and then  ref luxed wi th  acetic ac id-potass ium 
aceta te  to furnish in excel lent  yield cyclododeeene b.p. 
108-110 ° (12 mm) a. Allylic ox ida t ion  of cyclododecene 
wi th  SeOa in acet ic  acid-acet ic  anhydr ide  4 afforded an 
unsa tu ra t ed  d iace ta te  b.p. 160 ° (1 mm)  which  was t r ea ted  
in e therea l  solut ion wi th  CrOa in dil. H~SO 4 to  e l iminate  
the  last  t races  of selenium. 

The d iace ta te  was reduced wi th  Pt /H~ in acet ic  acid, 
and then  saponif ied wi th  alkali  to yield cyclododecan-  
1,4-diol ( I I I )  m.p.  145-147 °. Anal. caicd, for Ct2H2~Oz: 
C 71.95; H 12.08; found:  C 71.98; H 12.02, ident ica l  to 
the  diol ob ta ined  by  NaBH~ reduc t ion  of I I .  Ox ida t ion  of 
I I I  gave  the  d ike tone  I I  ident ical  b y  m.p. ,  m ixed  m.p. ,  
IR ,  th in- layer  c h r o m a t o g r a p h y  to  I I  ob ta ined  f rom I. 

Riassunto. Per  i r radiazione con luce u l t r av io l e t t a  del 
c ic lododecanone in soluzione di n . e s a n o  si o t t i ene  il 
biciclo[ 8 .2 .0 ]dodecan - l -o lo .  La  s t r u t t u r a  del nuovo  com- 
posto v iene  d imos t ra ta .  

B. CAMERINO and B. PATSLLI 

Laboratori Ricerche Farmitalia, Milano (Italy), 
February 27, 7964. 

a A. C. COPE, P. T. MOOEE, and W. R. MOORE, J. Amer. chem. Soc. 
82, 1744 (1960). 

a D. H. R. BARTON, P. J. L. DANIELS, J. F. MCGHIE, and P. J.  
PALMER, J. chem. Soc. 1963, 3681. 

Electrophoretic Fractionation of Chloroplast 
Fragments in a pH Gradient' 

We have  shown t h a t  a f rac t ion isolated f rom sonicaily 
rup tu red  spinach chloroplasts  which sediments  be tween  
1,000 and 50,000 × g exhib i t s  h igher  Hi l l  a c t i v i t y  t h a n  in- 
t ac t  chloroplasts  or  fract ions sed imented  a t  more t h a n  
50,000 × g~. The  h ighes t  a c t i v i t y  of this f ract ion resides 
in a subfrac t ion  which can be cent r i fuged be tween  20,000 
and 50,000 × gS. The  Hil l  react ion ra te  and chemical  com- 
posi t ion of this  subfract ion,  CF~0_50, has also been br ief ly  
described. 

I t  was reasoned t h a t  f ragments  sed imented  on the  basis 
of weight  and  size migh t  no t  be chemica i ly  uniform, es- 
pecial ly  since the  s t ruc ture  f rom which  t h e y  were orig- 
inal ly derived,  t h e  i n t ac t  spinach chloroplast ,  is i tself 
s t ruc tu ra l ly  heterogeneous.  Thus,  i t  was considered t h a t  
i t  m igh t  be possible to isolate f rom the  centr i fugal  frac- 
tion, CF~0_s0 , a chemica l ly  and s t ruc tura l ly  pure  fract ion 
which migh t  be responsible for the  high Hil l  a c t i v i t y  of 
the  p a r e n t  m ix tu r e  and would  itself exh ib i t  an  even  
h igher  reac t ion  rate .  As an  approach  to  this  problem,  
e lec t rophore t ic  separa t ion  of CF~0_50 was per formed  by  a 
modi f ica t ion  of the  p H  and dens i ty  gradient  t echn ique  
descr ibed by  KOLIN 4 

A simple glass U- tube  wi th  side chambers  as electrode 
c o m p a r t m e n t s  was used. Elec t rodes  were connected  to a 
H e w l e t t - P a c k a r d  mode l  711A power  supply.  The  U- tube  
was filled to  one th i rd  of i ts  he igh t  w i th  50% sucrose- 
s a t u r a t e d  acidic  buffer.  The  subfract ion,  CF~0-50, which 
had  been d ia lyzed  B h in the  cold aga ins t  disti l led water ,  
was b rough t  to 10 to 25% sucrose sa tu ra t ion ;  the  sucrose 
concen t ra t ion  depended  upon  the  exper iment .  The  sample 
was layered  above  the  acid-sucrose buffer  in the  r ight -  
hand  a rm of the  electrophoresis  cell. The  he ight  of the  
sample  layer  was equa l  to  t he  inside d iamete r  of the  tube,  
as  r ecommended  b y  KOLIN. Sucrose-f lee a lkal ine buffer  
was added  above  the  sample  layer  to fill t he  t u b e  and ad-  
jo ining e lect rode chamber .  The  opposi te  a rm and  its 
e lectrode c o m p a r t m e n t  (anode) were filled wi th  sucrose- 
free acidic buffer ;  the  ca thode,  then,  was in con tac t  wi th  
the  basic buffer.  

The  buffer  sys tems used were e i ther  Michaelis '  universal  
ve rona l -ace ta te  buffer  ~ o r  c i t r a te -phospha te  buffer  pre-  
paved according  to  GOMORI 6. In i t ia l ly ,  expe r imen t s  were 
per formed  a t  a cur ren t  of abou t  5 ms.  Subsequent ly ,  the  

ionic s t r eng th  was ad jus ted  wi th  sodium chloride so t h a t  
the  cur ren t  could be main ta ined  a t  20-30 ms,  thus  pe rmi t -  
t ing good separat ions  in abou t  5 min.  A t  the  end of a 
run, separa ted  fract ions were isolated by  means  of a 5-ml 
syr inge wi th  a long 18- or  20-gauge needle b e n t  to 90 ° a t  
the  t ip  to  faci l i ta te  wi thd rawa l  w i th  min ima l  d i s tu rbance  
of the  column.  

F igure  1 depicts  t he  resul ts  of the  e lec t rophore t ic  frac- 
t ionat ions  of the  chloroplas t  f rac t ion CF20_b0. The  sample  
co lumn in the  e lec t rophore t ic  cell a t  the  beginning of an  
exper iment  (Figure la)  and af ter  3 min  a t  a cur ren t  of 
5 ma  (Figure lb)  is shown. 

B o t h  the  Michaelis  and  c i t ra te -phospha te  buffers  were  
used wi th  several  p H  gradients .  T h e  c i t r a t e -phospha te  
buffer  sys tem p rov id ing  a g rad ien t  of  p H  3.0 to  7.0 
y ie lded the  sharpes t  f rac t ionat ion.  

The  concent ra t ion  of suspended mate r ia l  had  an effect  
on the  degree of e lec t rophore t ic  separat ion.  Di lu t ions  of 
CF~0_so wi th  chlorophyl l  levels of 18, 30, and 60 ~zg per  ml  

Fig. 1. Electrophoretic separation in Michaelis' buffer of CF2o_~o from 
broken spinach chloroplasts. Left - sample column before separation ; 

right - sample column after 3 min, 5 ma, pH 3.0-5.7. 

I Supported by Air Force Systems Command, U.S. Air Force, 
Contract No. AF 33(616)-7255. 

2 M. J. BECKER, A, M. SHEFNER, and J. A. GROSS, Nature 193, 92 
(1962). 

a M. J. BECKER, J. A. GRoss, and A. M. SHEItNER, Biochem. bio- 
phys. Acta 64, 579 (1962). 

4 A. KOLIN, Methods of Biochem. Anal. 5, 259 (1958). 
s G. GOMORI, Methods in Enzymol. 1, 138 (1955), 


