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range of backgrounds (3.4 x 10-5 cd/m ~ to 440 cd/m2). 
Other results suggest that  the range of backgrounds 
may be more limited. For example, when WINTERS, 
POLLACK a n d  HICKLEY 27 examined the responses of 
transient and sustained cells to a standing contrast 
they found response differences to be minimal at a 
low -1 .76  log cd/m 2 and high (1.23 log cd/m 2) adapta- 
tion level. Response differences were clearer at a me- 
dium (0.23 cd/m 2) adaptation level. 

The most convincing argument for two types of 
cells would come from experiments which unequivocally 
demonstrate that the neural pathways through the 

27 R. W. WINTERS, J. G. POLLACK and T. L. HICKEY, Brain Res. d7, 
501 (1972). 

retina are different for transient and sustained cells. 
This would require experiments in which the micros- 
copic anatomy of the retina is correlated with 
intracellular recordings from the various types of 
cells in the retina, as described earlier for the Necturus. 

Rdsumd 

De r6centes recherches sur les cellules ganglionnaires 
du chat out montrfi deux types d'unit6s se distinguant 
par leur rdponse g l'4elairement. Le type X r6pond d'une 
fa~on soutenue, le type Y d'une fa~on transitoire. Ces 
unitfis sont d6crites et mises en correlation avec leurs 
particularit6s anatomiques et les propri6tgs fonction- 
nelles qu'on leur attribue. Les implications de cette 
classification g l'6gard de l 'arrangement spatial et 
temporelle des champs r6cepteurs sont discut6s. 

S P E C I A L I A  
Les a u t e u r s  son t  seuls responsab les  des op in ions  expr im6es  dans  ces br6ves  c o m m u n i c a t i o n s .  - F i i r  die K u r z m i t t e i l u n g e n  
is t  ausschl iess l ich de r  A u t o r  v e r a n t w o r t l i c h .  - P e r  Ie b r ev i  comunicaz ion i  6 r e sponsab i l e  solo l ' au to re .  - The  e d i t o r s  

do n o t  ho ld  t h e m s e l v e s  respons ib le  for t h e  op in ions  expressed  in t he  a u t h o r s '  br ief  repor ts .  - OTBeTcTBenn0eTb a a  

n0p0TK~m C006IIleHg~ HeC6T T~cKamyHTenbno aBT0p. -- E1 responsab le  de los in formes  reducidos,  estA el au tor .  

Total Synthesis of ( ~ )  Hyalodendrin 

A recen t  a d d i t i o n  to  t he  g roup  of b iological ly  ac t ive  
ep id i t h iod ioxop ipe raz ine  funga l  m e t abo l i t e s  1 is hya loden -  
d r in  (I) p roduced  b y  a Hyalodendron sp. 2, 8. H y a l o d e n d r i n  
showed  in v i t ro  a n t i m i c r o b i a l  a c t i v i t y  aga ins t  a b r o a d  
s p e c t r u m  of fungi  associa ted  w i t h  disease in p l a n t s  a n d  
trees,  and  decay  in wood p r o d u c t s  2. Severa l  mic roorgan-  
i sms p a t h o g e n i c  to  h u m a n s  were also tes ted ,  a n d  f o u n d  
to  be  sens i t ive  to  t he  a n t i b i o t i c  ~ 

In  a series of pape r s  p u b l i s h e d  recent ly ,  KISHI et al .4-~ 
h a v e  deve loped  an  e legan t  and  versa t i l e  s t r a t e g y  for t h e  
syn thes i s  of m e m b e r s  of th i s  g roup  of compounds ,  f rom a 
p ipe raz ine -d ione  p recurso r  c o n t a i n i n g  a n  ingen ious ly  
p ro t ec t ed  p o t e n t i a l  d isulf ide  br idge.  The  u t i l i t y  of t h i s  
a p p r o a c h  has  been  a m p l y  d e m o n s t r a t e d  b y  i ts  appl ica-  
t i on  in the  syn thes i s  of d e h y d r o g l i o t o x i n  ~ and  spor idesmin  
A 6 . 

W e  r e p o r t  here  the  syn thes i s  of racemic  h y a l o d e n d r i n  
b y  a shor t  r ou t e  u t i l i z ing  t he  KISHI a p p r o a c h  4. 

O N~CH3 

CH 2 S,., CH20 H 

CH' 3 O 

I 

1 I  R 1 = p - -  CHaOC6H 4 
~~ R 2 = R 8 = H /CH~ 

I I I  R I ~ P - C H a O C 6 H  4 

R~ S--CHRI--S R 2 R2 = CH2OCH~ 
R 3 ~ F I  

/ ~, 1V R I ~ p - C H a O C 6 H  a 
CH 3 " ( )  R e = CH2OCH s 

R 3 ~ CH2CaH s 

The  m o n o c a r b a n i o n ,  gene ra t ed  f rom t h i o a c e t a l  I I  in  
t e t r a h y d r o f u r a n  a t  - -78 ~ b y  t r e a t m e n t  w i t h  n - b u t y l  
l i t h i u m  (,-~ 1 equiv.) ,  r eac ted  as descr ibed  w i t h  chloro-  
m e t h y l  m e t h y l  e the r  to  give t he  c rys t a l l i ne  a lky l a t ed  prod-  
uc t  1114 in 51% yield  (76% based  on  consumed  n). A 
sample , rec rys ta l l i zed  f rom benzene,  h a d  m p  168-170~ 
mass  s p e c t r u m :  role 368 (M+), 184 (base peak)  (34-CLI~O. 
C6H4.CHS2) +. 

A l k y l a t i o n  of I I I  w i t h  benzy l  b romide  was  effected in a 
s imi la r  manne r ,  g iv ing  I V  as a colorless oil in 40% yield  
(54% based  on  consumed  In); mass  s p e c t r u m :  m/e 274 
(M - CH30.CeH4.CHS2) .+. (The mass  s p e c t r u m  was v e r y  
s imi la r  to  t h a t  of IV, p r e p a r e d  as a d ias te reomer ic  
m i x t u r e  f rom hyModendr in ) .  Racemic  I V  was oxid ized  
w i t h  m-ch lo roperbenzo ic  acid in m e t h y l e n e  chlor ide  a t  
0 ~ to give a sul foxide 4 (72% crys ta l l ine  p roduc t ,  m.p.  
135-139 ~ a f te r  p r e p a r a t i v e  layer  c h r o m a t o g r a p h y ) .  
T r a n s f o r m a t i o n  of t he  l a t t e r  to  h y a l o d e n d r i n  was bes t  
effected ill two  steps.  Thus,  t he  sul foxide  in m e t h y l e n e  
chlor ide  was t r e a t e d  w i t h  a 0.1 N so lu t ion  of perchlor ic  
acid in  t e t r a h y d r o f u r a n  (2 equiv.)  a t  ca. 22 ~ for  24 h.  
P r e p a r a t i v e  layer  c h r o m a t o g r a p h y  of t he  p r o d u c t  a f forded  

I A. TAYLOR, in Microbial Toxins (Academic Press, Inc., New York 
1971), vol. 7, Chapt. 10, p. 337. 

2 ~V[. A. STILLWELL, L. P. MAGASI and G. M. STRUNZ, Can. J. 
Microbiol., in press (1974). 

3 G. M. STRUNZ, ~r KAKUSHIMA, ]~[. A. STILLWELL and  C. J.  
HEISS~ER, J. chem. Soc. Perkin I, 7973, 2600. 

4 y .  KISHI, T. I='UKUYAMA and  S. NAKATSUKA, J.  Am. chem. Soc. 9#, 
6490 (1973). 

5 y .  KISHI, T. FUKUYAMA and S. NAKATSUKA, J.  Am. chem. Soc. 
95, 6492 (1973). 

J Y .  KISKI, S.  NAKATSUKA, T .  FUKUYAMA and M. I-[AVEL, J. Am. 
~ chem. Soc. 95, 6493 (1973). 
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racemic  h y a l o d e n d r i n  m e t h y l  e the r  (40% of colorless oil) 
whose i d e n t i t y  was e s t ab l i shed  b y  compar i son  of IR- ,  
N M R -  and  mass  spect ra ,  as well  as TLC b e h a v i o r  w i t h  
those  of an  a u t h e n t i c  sample .  T he  m e t h y l  e the r  was t h e n  
c leaved b y  t r e a t m e n t  w i t h  b o r o n  t r i ch lo r ide  in m e t h y l e n e  
chlor ide  a t  - -70  ~ affording,  a f te r  p r e p a r a t i v e  TLC, hy -  
a lodendr in  (52%) pale  yel low crys ta ls  f rom m e t h y l e n e  
chlor ide-e ther ,  m p  131-134 ~ ident i f ied  b y  compar i son  
of IR- ,  N M R - a n d  mass  spec t ra  a n d  TLC b e h a v i o r  w i t h  
those  of t he  n a t u r a l  an t ib io t ic .  

Note added in pro@ After  submis s ion  of t he  m a n u s c r i p t ,  
r epo r t  came  to our  a t t e n t i o n  desc r ib ing  t he  i so la t ion  

of a m e t a b o l i t e  w i t h  p l ane  s t r u c t u r e  I, b u t  u n d e t e r m i n e d  
abso lu te  conf igura t ion ,  f rom a n  un iden t i f i ed  fungus  
( N R R L  3888) (R. L. DE VAIJLT a n d  W. ROSENBROOX, 

J .  An t ib io t .  26, 532 [1973]). The  e n a n t i o m e r  (3R, 6R) of 
hya lode l ld r in ,  I, h a s  been  i so la ted  f rom Penici l l ium tur- 
batum (K. H.  MICHEL, M. O. CHANEY, N. D. JONES, M. M. 
HOEHN a n d  R. NAGARAJAN, J. A n t i b i o t .  27, 57 [19741). 

Rdsumd. L ' a n t i b i o t i q u e  hya lodendr ine ,  p r o d u i t  m6ta-  
bo l ique  d ' u n e  esp@ce d'Hyalodendron a 6t@ synth6tis@ 
en forme rac6mique  u t i l i s a n t  la m 6 t h o d e  de KISHI. 

G.M. STRUNZ a n d  M. KAKUSHIMA 
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22 February 7974. 

I d e n t i f i c a t i o n  of  4 - C h l o r o - 4 " - h y d r o x y b i p h e n y l  a n d  4 , 4 " - D i c h l o r o - 3 - h y d r o x y b i p h e n y l  a s  M e t a b o l i t e s  
of  4 - C h l o r o -  a n d  4 , 4 " - D i c h l o r o b i p h e n y l  F e d  t o  R a t s  

P o l y c h l o r i n a t e d  b i p h e n y l s  (PCBs) are a m o n g  t i le  m o s t  
widespread  p o l l u t a n t s  in" t he  global  e n v i r o n m e n t  1,2. 
R e c e n t  resu l t s  h a v e  i nd i ca t ed  t h a t  commerc ia l  PCBs  
(i.e. Aroclor  p repa ra t ions )  and  i n d i v i d u a l  ch lo rob ipheny l  
i somers  are suscept ib le  to  p h o t o l y t i c  d e g r a d a t i o n  w i t h  
t he  f o r m a t i o n  of an  a r r a y  of p h o t o p r o d u c t s  a-6. I n  add i t i on  
i t  has  also been  shown  t h a t  in  a n u m b e r  of p lan t ,  a n i m a l  

CI H4~ H4 
H 3 ~ "  -H 5 

0 A c  

and  mic rob ia l  sys tems  7 -n  ch lo rob ipheny l  i somers  are 
c o n v e r t e d  in to  ox ida t ion  p r o d u c t s  some of wh ich  h a v e  
been  t e n t a t i v e l y  ident i f ied  as c h l o r o h y d r o x y b i p h e n y l s  
b y  mass  spec t rome t r i c  analysis .  The  p r e sen t  r e p o r t  deals  
w i t h  t he  e luc ida t ion  of t he  precise s t r u c t u r e  of t he  hydro -  
xy l a t ed  me tabo l i t e s  of 4 -ch lo rob ipheny l  and  4,4'-di-  
ch lo rob ipheny l  fed to  ra ts .  

Materials and methods. Male W i s t a r  r a t s  (ca. 75 g b o d y  
weight)  were fed t he  isomeric  ch lo rob ipheny l  (50 mg/kg)  
b y  in jec t ion  of th i s  sample  in oil eve ry  24 h for 3 days.  
Ur ine  and  feces were col lected for 1 week f rom the  s t a r t  
of t he  feeding expe r imen t s .  Ur ine  samples  were combined ,  
d i lu ted  w i t h  a n  equa l  v o l u m e  of 8 N su lphur ic  acid and  
ref luxed for 1 h. The  h y d r o l y z a t e  was e x t r a c t e d  w i t h  an  
equa l  vo lume  of e the r  (2 •  and  t h e  c o m b i n e d  e the rea l  
ex t r ac t s  dried, c o n c e n t r a t e d  a n d  pur i f i ed  b y  t h i n - l a y e r  
c h r o m a t o g r a p h y .  The  t h i n - l a y e r  b a n d s  were assayed  b y  
mass  s p e c t r o m e t r y  and  those  b a n d s  c o n t a i n i n g  t he  chloro-  
h y d r o x y b i p h e n y l  me t abo l i t e s  were t r e a t e d  w i t h  acet ic  
a n h y d r i d e - s o d i u m  ace t a t e  for 1 h a t  100~ The  crude  
ace t a t e  f r ac t ion  was pur i f ied  b y  t h i n - l a y e r  ch roma to -  
g r a p h y  arid t h e  220 MHz  nuc lea r  m a g n e t i c  r e sonance  
(NMR) spec t ra  o b t a i n e d  on t he  pur i f ied  ace toxy  m e t a b -  

H 3 H 4 

H 2 

1 

I I I I I 
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Fig. 1. NMR-spectrum of 4-acetoxy-4qchlorobiphenyl. 
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