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Confronta t ion  of the  a b o v e - m e n t i o n e d  resul ts  ~ w i t h  t h e  
present  e x p e r i m e n t s  seems to lend fu r the r  s u p p o r t  to  t he  
hypothes is  t h a t  w i th in  the  p reop t ic  region two d i f fe ren t  
au tonomic  s y s t e m s  over lap  which  m i g h t  be r ep re sen ted  
on one side b y  ca techo lamine  and,  on the  o the r  side, by  
t r y p t a m i n e  r ecep to r  sites. I t  is sugges ted  t h a t  me la ton in ,  
.among o the r  factors,  m a y  also p lay  a n e u r o h u m o r a l  role 
m modu la t ing  the  s t a t e  of wakefulness  and  sleep 10. 

Zusamrnen/assung. An n ich t  na rko t i s i e r t en  K a t z e n  
Wurde die W i r k u n g  einer  d i rek ten  lokalen chemischen  
I~eizung subkor t ika le r  S t r u k t u r e n  du rch  Mela tonin  un te r -  
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Ketal Formation in 4-Piperidones 

Acid-ca ta lysed  hemike ta l  and  ketat  fo rma t ion  in alco- 
holic solut ions  of homoeycl ic  ke tones  has  recent ly  been  
d e m o n s t r a t e d  by  phys ica l  m e t h o d s  1,~. We and o thers  f ind 
t h a t  ce r ta in  heterocycl ic  ketones,  in the  presence  of 
e thanol  and  acid, give e i ther  ke tone  or e thy lke t a l  sal ts  
(see Table). Ke ta l  format ion ,  where  i t  occurs,  is induced  
by mere ly  t r ea t ing  the  basic ke tone  wi th  a sl ight  excess  of 
e thanol ic  h y d r o g e n  chloride a t  room t e m p e r a t u r e  and  
allowing the  hydroeh lo r ide  sa l t  to  separa te .  The resul ts  
of the  Table  m a y  be i n t e rp re t ed  in t e rms  of (a) r ing size 

and  (b) genera t ion  of new 1, 2-cis or 1, 3-diaxial  in te r -  
act ions,  i.e. b y  the  s ame  fac tors  t h a t  inf luence hemike t a l  
fo rma t ion  in homoeyc l i c  ketones*.  

The resul ts  w i t h  the  4-p iper idones  ( I s - d )  and  t h e  five 
and  seven r ing  ke tones  ( V I I - X )  are  cons i s t en t  w i th  
Brown ' s  I - s t r a in  concep t  3. Carbonyl  add i t ion  in 4-piperi-  
dones  rel ieves s t ra in  i nhe ren t  in a six m e m b e r e d  r ing 
con ta in ing  one t r igona l  ca rbon  a t o m  and  leads to an  
ideal ly s t aggered  conformat ion ,  n o t  a t t a inab l e  in t he  five 
and  seven  r ing  ana logues  ( V I I - X ) .  I f  t he  4-p iper idone  be 
s u b s t i t u t e d  in the  e -pos i t ion  (axial  or equator ia l ) ,  or the  
/ /-posit ion (axial), ke ta l  f o r m a t i o n  resul ts  in unfavourab le  

Action of ethanol-acid on some 4-piperidones and related ketones 

O 
It R I 
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Compound R t R ~ R ~ R 4 R s R s Product isolated Reference 

I a H H H H H H ketal HC1 7 
b H H H H H n-Bu ketal HCI s 
e H H H H H Bz ketal HCI a 
d H H H H H {CH~)2Ph ketal HC1 

I I a Me H H H H Me ketone HC1 lo 
b Me H H H H (CH2)2Ph ketone pierate 9 
c Et H H H H (CH2)~Ph ketone pierate 9 
d n-Pr H H H H {CH~)~Ph ketone picrate 9 

1 II H Me H H H (CH~)~Ph ketal HC1 5 

I V H Me H Me H (CH~)2Ph ketal HC1 5,n 

V H Me H Me H H ketal HCI 5 

VI H Me Me Me Me H ketone HCI 11 

VII N-benzylazacycloheptan-4-one ketone HC1 lz 

V I I I N- (2-phenethyl) azacyeloheptan-4-one ketone HCI ~2 

I X N-benzyl-3-pyrrolidone ketone ttel ~2 

X N- (2-phenethyl)-a-pyrrolidone ketone HC1 ~ 
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n o n - b o n d e d  i n t e r a c t i o n s  t h a t  are  n o t  p r o d u c e d  in fl- 
e q u a t o r i a l l y  s u b s t i t u t e d  c o m p o u n d s .  H e n c e  t h e  resu l t s  
for  c o m p o u n d s  I I a - d  a n d  I I I .  T he  k e t o n e  (V) is k n o w n  
to  be  cis 4, t hus  ke ta l  f o r m a t i o n  does no t  i n t r o d u c e  un-  
f avourab le  1 ,3- in terac t ions .  The  k e t o n e  (IV) is a cis-trans 
m i x t u r e  in which  the  l a t t e r  fo rm p r e d o m i n a t e s  (from 
resul t s  of the  isomeric  compos i t i on  of de r ived  4-phenyl -4-  
piper idinols)  5 a n d  t he  ke ta l ,  i so la ted  in smal l  yield,  mos t  
l ikely der ives  f rom the  cis-component. K e t a l  f o r m a t i o n  
w i t h  t he  ke tone  (VI) necessar i ly  i n t r o d u c e s  new 1,3- 
d iax ia l  i n t e r a c t i o n s  a n d  is t h u s  u n f a v o u r e d .  Faci le  acid-  
ca t a lysed  ke ta l  f o r m a t i o n  in 4 -p iper idones  is p r o b a b l y  a 
resu l t  of c a r b o n y I  c a r b o n  b e i n g  a c t i v a t e d  t o w a r d s  nucleo-  
phi l ic  a t t a c k  b y  t he  e lec t ronic  in f luence  of t h e  p r o t o n a t e d  
n i t rogen  a tom.  Th i s  inf luence  is ref lec ted  in t he  lower  
c a r b o n y l  a b s o r p t i o n  f requencies  of 4 -p iper idones  in com- 
pa r i son  w i t h  those  of t he i r  sa l t s  [e.g. 1 - (2-phene thy l ) -4-  
p ipe r idone  base, 1717 cm-1 ;  HC1 salt ,  1736 cm-1]  a2 

The  r e l a t ed  p h e n o m e n o n  of h y d r a t e  f o r m a t i o n  in 1- 
m e t h y l - 4 - p i p e r i d o n e  h a s  been  r epo r t ed  b y  LYLE, ADEL, 
and LYLE 6 

Zusammen/assung. Die R e a k t i o n  gewisser he te rocyc l i -  
scher  K e t o n e  m i t  ~_thanol in G e g e n w a r t  yon  S~ure i s t  
abh~tngig yon  de r  Ringgr6sse  u n d  wird  p l6 tz l ich  d u r c h  die 

W e c h s e l w i r k u n g  yon  
t u e n t e n  bee inf luss t .  

1,2-cis- oder 1,3-diaxalen Subst i -  
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I n h i b i t o r y  Act iv i ty  of  B e n z o y l  H y d r a z i d e s  and 
H y d r a z i n e  o n  the  G r o w t h  of I n f l u e n z a  Virus  in 

Chick  E m b r y o  L u n g  T i s s u e  Cul ture  ~ 

H y d r a z i n e  a n d  i ts  d e r i v a t i v e s  h a v e  occas iona l ly  been  
found  to be  e f fec t ive  c h e m o t h e r a p e u t i c  agen t s  aga in s t  
va r ious  mic rob ia l  agen t s  =-s, b u t  w i t h  t h e  e x c e p t i o n  of t h e  
i n h i b i t i o n  of The i le r ' s  v i ru s  in  t i ssue  c u l t u r e  b y  1- 
h y d r a z i n o p h t h a l a z i n e  (Apresoline)9,  t he re  is no  r e p o r t  of 
ef fec t ive  v i ra l  a n t a g o n i s m  b y  h y d r a z i n e  de r iva t ives .  

I n  t he  course  of t e s t i ng  t h e  a n t i v i r a l  p rope r t i e s  of 
ana logs  of amino  acids a n d  a m i n o  acid p recursors  ~°'n, 
a n t h r a n i l i c  acid h y d r a z i d e  was found  to i n h i b i t  t h e  g r o w t h  
of i n f l uenza  v i ru s  in  ch ick  e m b r y o  lung  t i ssue  cu l tu re .  
Th i s  r e p o r t  deals  w i th  t h e  s t u d y  of t he  a n t i v i r a l  cha rac -  
te r i s t ics  of hydraz ides ,  p a r t i c u l a r l y  a n t h r a n i t i c  acid 
hydraz ide .  

Materials and methods. H y d r a z i n e  was p u r c h a s e d  f rom 
the  E a s t m a n  K o d a k  Co., Roches te r ,  N,Y. ,  a n d  t he  five 
effect ive  h y d r a z i d e  c o m p o u n d s  were k ind ly  suppl ied  b y  
H o f f m a n n - L a  Roche,  Nut l ey ,  N.J .  T he  t e c h n i q u e  of t h e  
use of ch ick  e m b r y o  lung  t i ssue  cu l t u r e  in  t he  t e s t i ng  of 
t h e  i n h i b i t i o n  of g r o w t h  of t he  in f luenza  v i rus  b y  d rugs  
was  descr ibed  p rev ious ly  1°. Brief ly ,  i n f luenza  A v i rus ,  
W S  s t ra in ,  a l i quo t s  of t h e  drug,  a n d  f inely  d ispersed  
e m b r y o n i c  ch ick  tung  were p u t  in  r u b b e r - s t o p p e r e d  tubes .  
Af te r  i n c u b a t i o n  a t  36°C for  44 h in a ro l ler  d r u m ,  t h e  
t u b e s  were e x a m i n e d  u n d e r  100 × magn i f i ca t i on  for d rug  
t ox i c i t y  to t he  ch ick  cells. Tubes  showing  n o r m a l  t i ssue  
g r o w t h  were t e s t ed  for the  g r o w t h  of v i ru s  b y  m e a n s  of 
the  h e m a g g l u t i n a t i o n  t echn ique .  The  c r i t e r ion  for pos i t ive  
i n h i b i t i o n  of v i ru s  b y  a c o m p o u n d  was  an  e igh t fo ld  or 
g r e a t e r  r e d u c t i o n  of t h e  h e m a g g l u t i n a t i o n  end  poin t .  

Results. I n  t he  course  of t e s t i ng  some  900 m e t a b o l i c a l l y  
ac t ive  c o m p o u n d s  n ,  a n t h r a n i l i c  acid hydraz ide ,  benzo ic  

acid hydraz ide ,  2 - m e t h o x y b e n z o i c  acid hydraz ide ,  m- 
n i t r obenzo i c  acid hydraz ide ,  sal icylic ac id  hydraz ide ,  as 
well  as h y d r a z i n e  itself, were  found  to  i n h i b i t  e f fec t ively  
t h e  g r o w t h  of in f luenza  v i rus  in  t i ssue  cu l t u r e  (Table),  
whi le  16 o t h e r  h y d r a z i n e  d e r i v a t i v e s  were  f o u n d  to  be  
inef fec t ive  or  on ly  p a r t i a l l y  effect ive.  

In  o rde r  to  d e t e r m i n e  t h e  effect  of a n t h r a n i l i c  acid 
hydrazide u p o n  t h e  g r o w t h  of v i rus  ch i ck  e m b r y o  lung 
t i ssue  cu l t u r e  t ubes  were inocu la t ed  w i t h  10 ~ EID~0 ~ of 
in f luenza  virus.  An i n o c u l u m  of 0.25 m g  of a n t h r a n i l i c  
acid h y d r a z i d e  pe r  ml  of m e d i u m  was s u b s e q u e n t l y  
added to  t u b e s  a t  i n t e r v a l s  f rom 0 to  8 h a f t e r  v i rus  ad-  
m i n i s t r a t i o n .  The  v i rus  t i t e r  in  these  t u b e s  was deter- 
mined a f t e r  24 h of i n c u b a t i o n .  I n  a d d i t i o n  t h e  v i rus  
t i t e r s  in  t he  t u b e  rece iv ing  t he  c o m p o u n d  a t  zero h and  
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