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hydrogen ions in a m a n n e r  which  is s imilar  to  t h a t  of 
fo rmaldehyde  *. This  furn ishes  t he  f i rs t  example  of 
hydra t ion  of a r o m a t i c  a ldehydes  found  polarographica l ly .  

Fig. ~. -- Dependence of the height of wave of pyridine-2-aldehyde 
on the height of the mercury column. 

Electrolyte : 2 N sulphurie acid; 1.12 x 10 -a M pswidine-2-aldehyde; 
from -- 0.2 V (satd. cat, elect.) ; 210 mV/abse. ; nitrogen atm. ; s = 1 : 7. 
Curve 1 height of the mercury column 80 era; 2 60 era; 3 40 era; 

4 20 em. 

As ye t  h y d r a t i o n  has  been  obse rved  po la rograph ica l ly  
only in t he  case  of f o r m a l d e h y d e L  g l y c e r i n a l d e h y d O ,  
glyoxal 4, and  g lyoxal ic  acid s, i.e. of a l ipha t i c  a ldehydes .  
Never theless  t he  e x p l a n a t i o n  conforms  also wi th  t he  
behaviour  of a c o m p o u n d  closely re la ted  to the  pyr id ine -  
aldehydes,  viz. 5 -desoxy-pyr idoxaV,  where  h y d r a t i o n  
was s u p p o s e d  f rom t h e  s t u d y  of u l t rav io le t  spec t ra .  

The resu l t s  of  th is  c o m m u n i c a t i o n  will be pub l i shed  
in detai l  e lsewhere.  

J. VOLKE 

Polarographic Institute, Czechoslovak Academy o/ 
Sciences, Prague, November 12, 1956. 

Zusammen/assung 

Aus p o l a r o g r a p h i s c h e n  Messungen  an den i someren  
Py r id ina ldehyden  e rg ib t  sich, dass  diese in w'Xsserigen 
L6sungen in zwei F o r m e n  vorl iegen,  von  denen  nur  eine 
polarographisch  r e d u z i e r b a r  ist. Der  R e d u k t i o n  un t e r -  
liegt das  Ireie A ldehyd ,  w ~ h r e n d  die hyd ra t i s i e r t e  F o r m  
inaktiv ist. 
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S o m e  O b s e r v a t i o n s  o n  S u b s t i t u t e d  

5 - A m i n o t h i a t r i a z o l e s  

In a r e c e n t  c o n n n u n i c a t i o n L  we c o m m e n t e d  on the  
anomalous i n f r a r e d  s p e c t r a  of ' t h i o c a r b a m y l  azide '  (IA) 
and its p h e n y l  d e r i v a t i v e  (IB).  W e  now repor t  some 
spectroscopic d a t a  (see table)  on 3 o t h e r  ' t h i o c a r b a m y l  
azides' (sic) a n d  some  r e l a t e d  subs t ances .  Again i t  is 

1 F. L. SCOTT, Chem. and Ind. 1956, 1350. 

e v i d e n t  t h a t  the  s p e c t r a  of these  ' t h i o c a r b a m y l  az ides '  
are  consp icuous  by  the  absence  of a n y  azide s t r e t c h i n g  
a b s o r p t i o n  in t he  2180-2160 cm t region ~. This  spec t ro -  
scopic  a n o m a l y  we now sugges t  can  bes t  be  r a t i ona l i zed  
b y  a sc r ib ing  to  t he  so-cal led ' t h i o c a r b a m y t  az ides '  a 
cyclic s t r u c t u r e  of t he  th ia t r i azo le  ([I) t y p e  a. 
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Desp i t e  t he i r  cyclic fo rmula t ion ,  the  th ia t r i azo les  
read i ly  de su lphu r i ze  in the  p resence  of base  1, the  a lkyl  
d e r i v a t i v e s  ( I ID) ,  as well  as I IA ,  being rough ly  five 
t i m e s  more  p r o n e  to  loss of s u l p h u r  t h a n  the  ary l  
c o m p o u n d s .  T h e  l a t t e r  c o m p o u n d s ,  however ,  are far  
more  sens i t ive  to  p h o t o t r o p i s m .  T h e y  are also r eac t ive  
t o w a r d s  acids.  Thus ,  w h e n  5 - p h e n y l a m i n o t h i a t r i a z o l e  
( l i B )  is r e f luxed  in c o n c e n t r a t e d  hydroch lo r i c  acid i t  
y ie lds  2 - a m i n o - b e n z o t h i a z o l e  ( I l i A ) ,  in a d d i t i o n  to  
e l imina t ion  p roduc t s .  We h a v e  now conf i rmed  ana logous  
th iazo le  f o r m a t i o n  wi th  5 -p - to ly l amino th i a t r i a zo l e  (IIC).  
This  in t he  p resence  of boi l ing c o n c e n t r a t e d  h y d r o -  
chloric  acid  a f fo rds  a 3690 yield  of 2 - a m i n o - 6 - m e t h y l -  
benzo th i azo l e  ( I I IB) ,  ident i f ied  b o t h  by  its spec t ro -  
scopic  i d e n t i t y  wi th  an a u t h e n t i c  sample  as well as b y  
m i x e d  m.p .  t h e r e w i t h ,  t o g e t h e r  wi th  p - t o l y l t h i o u r e a  
(IV) in 40,/0 yield, s u l p h u r  (ca.5%) a n d  a so far u n i d e n t i -  
fied s u b s t a n c e  of f o r mu l a  C16H~gN4SO, m.p .  136-137 °, 
which  depresses  the  m.p.  of I I I B ,  in ca. 3% yield.  

Some o b s e r v a t i o n s  have  also been  m a d e  w i t h  r ega rd  
to  t he  conve r s ion  of  l I B  in to  I I I A .  I t  a p p e a r e d  l ikely 
p rev ious ly  1 t h a t  th is  r e a r r a n g e m e n t  i n v o l v e d  2-benzo-  
th iazoly l  azide (IIIC) as an  i n t e r m e d i a t e .  W h e n  I I I C  
was t h e n  p repa red ,  its b e h a v i o u r  in acid,  viz. a 20% 
recovery  of I I I C  a f t e r  20 rain r e f lux ing  in c o n c e n t r a t e d  
hyd roch lo r i c  acid t o g e t h e r  w i th  i ts  e x t e n s i v e  d e c o m p o -  
s i t ion to  a b lack  ta r ,  e l i m i n a t e d  th i s  poss ibi l i ty .  This  

L. J. BELLAMY, In/ra-red Spectra o/ Complex Molecules (Methuen 
and Co. Ltd., London 1954), chap. 15. 

3 This same conclusion was reached independently and almost 
simultaneously by the author and as informed in private communica- 
tions by Professors P. A. S. SMXTH of the University of Michigan and 
E, LIEBER of De Paul University. 
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Some Infrared Absorption Data 

Compound > N It 1 

C,HsNHCONa . . . . . .  
II,  R = CH~ . . . . . . .  
II,.t~ ~ CH~=CH-CH, 2 , . 
I IC . . . . . . . . . .  
I I IC . . . . . . . . . .  

3292 
33O3,3066 
3190,3126 
3417,3175 

-N~ 2 [ > C = O  a 

2162 1684 

1475 a 
1514 u 

2147 1616 4 
I476 4 

l Chap, 12, BEI.LAMy2; 2 Chap. 15, BELLAMY 2. 3 See Chap. 22, BEL- 
LRMy2 4 Benzothiazole assignment, ]SELLAM~r2~ p. O~8. 

E l e m e n t a r z e l l e  seh r  n a h e  m i t  P a r a f f i n w a c h s  i ibereiw 
s t i m m e n .  

D a m i t  e r h e b t  s ich a l l geme in  die F rage ,  wie wel t  sich 
die T o l e r a n z  h i n s i c h t l i c h  F o r m  u n d  Lage  d e r  Motekiile 
de r  V e r w a c h s u n g s p a r t n e r  be t  de r  o r i e n t i e r t e n  Verwach- 
sung  auf  o r g a n i s c h e n  H o c h p o l y m e r e n  e r s t r eck t .  

Als B e i t r a g  zu r  Kl~trung dieser  F r a g e  w u r d e n  Auf- 
w a c h s u n g s v e r s u c h e  m i t  V e r b i n d u n g e n  de r  a romat i schen  
R e i h e  au f  h o c h p o l y m e r e n  Stoffen  de r  a l i p h a t i s c h e n  Reihe, 
das  he i s s t  also zwi schen  n i e d e r m o l e k u l a r e n  u n d  hoch- 
m o l e k u l a r e n  S tof fen  y o n  d u r c h g r e i f e n d  verschiedener  
Molek i i lges ta l t  d u r ch g e f t i h r t .  

n o n d n t e r v e n t i o n  of I I I C  a p p e a r s  f u r t h e r  s u p p o r t  for t h e  
t h i a t r i a z o l e  f o r m u l a t i o n  of I t B .  T h e  m e c h a n i s m  for  t he  
t r a n s f o r m a t i o n  of I I /3  i n t o  I I I A  c a n  n o w  be  w r i t t e n  as: 
f i rs t  IIB,  or i t s  a ry l  congeners ,  oxid izes  some  h y d r o -  
ch lor ic  acid to  ch lo r ine  a n d  is i tse l f  r e d u c e d  to  a n  ary l -  
t h i o u r e a  ( compare  t h e  i so la t ion  of IV,  above)  ; t h e n  th i s  
ch lo r ine  p r e f e r e n t i a l l y  oxidizes  I I B  to  a n  i n t e r m e d i a t e  
such  as VI ,  w h i c h  r e a r r a n g e s  to  I I I A .  I n  t h e  o x i d a t i o n  
of I I B ,  t h e  b o n d  c h a n g e s  a a n d  (b + c) in V m u s t  be  
s i m u l t a n e o u s .  W h e n  a n  e x t r a n e o u s  ox id i z ing  a g e n t  such  
as m a n g a n e s e  d iox ide  was  a d d e d  t o  s u p p l e m e n t  t he  
a b o v e  s e q u e n c e  i t  r e s u l t e d  in c o m p l e x  r eac t ions .  Thus ,  
w h e n  a d d e d  in sma l l  a m o u n t  to  a bo i l ing  ac id  s o l u t i o n  
of I I B ,  i t  e l i m i n a t e d  t h e  f o r m a t i o n  of a n y  s u l p h u r  
d u r i n g  t he  ac idolys is  a n d  no t  on ly  r e su l t ed  in a d i m i n i s h e d  
y ieh t  (8°..~) of I I1A  b u t  also i n v o l v e d  t h e  f o r m a t i o n  of 
a yel low i n t r a c t a b l e  res in .  W h e n  m a n g a n e s e  d iox ide  
was a d d e d  m large  excess  d u r i n g  t h e  ac ido lys i s  of I i B  
no  I I I A  re su l t ed .  I n s t e a d  2 - a m i n o - 6 - c h l o r o b e n z o t h i a -  
zole ( I I I D )  was  i sola ted ,  a g a i n  w i t h  a c o n s i d e r a b l e  
q u a n t i t y  of r e s inous  ma te r i a l .  

FRANCIS L. SCOTT 

Department o/ Chemistry, U~2iversily o/ Cali/ornia, 
Los A~zgeles, Febr,~ary 6, 1957. 

Die I R . - S p e k t r e n  de r  s o g e n a n n t e n  T h i o c a r b a l n y l -  
az ide  lassen  m i t  \ ¥ a h r s c h e i n l i c h k e i t  au f  T h i a t r i a z o l e  
schl iessen.  D e r  M e c h a n i s m u s  de r  U m l a g e r u n g  zu sub-  
s t i t u i e r t e n  T h i a z o l e n  w u r d e  at tfgeklXrt .  

O r i e n t i e r t e  A u f w a c h s u n g e n  
auf  h o c h p o l y m e r e n  o r g a n i s c h e n  S to f f en  

RICHARDS 1 k o n n t e  zeigen,  dass  P a r a f f i n w a c h s  au f  
Po lyXthy len  u n d  P o l y g t h y l e n s e b a c a t  o r i e n t i e r t  au fzu -  
w a c h s e n  ve rmag ,  n i c h t  h i n g e g e n  au f  G u t t a p e r c h a ,  
K a u t s c h u k ,  P o l y g t h y l e n t e r e p h t a l a t ,  P o l y h e x a m e t h y -  
l e n - a d i p i n a m i d  u n d  P o l y h e x a m e t h y l e n - s e b a c i n a m i d .  Zu 
d iesem u n t e r s c h i e d l i c h e n  V e r h a l t e n  de r  h o c h p o l y m e r e n  
o r g a n i s c h e n  Stoffe weis t  I~ICIIARDS d a r a u f  h in ,  dass  
P o l y X t h y l e n  u n d  P o l y g t h y l e n s e b a c a t  i m  G e g e n s a t z  zu 
den  a n d e r e n  Iiir die V e r w a c h s u n g s v e r s u c h e  h e r a n g e -  
zogenen  h o c h p o l y m e r e n  Stoffe  sowohl  in d e r  G e s t a l t  de r  
Molekt i le  als a u c h  in  de r  A n o r d n u n g  de r  Molekt i le  in  d e r  

0rieutierte Aufwachung von PentaehlorphenoI auf a) einer Folie v0n 
Polyhexamethylen-adipinamid (Nylon 6,6), b) auf ether Chitinsehne 

-~  Streekrichtung der t:olie bzw. Faserriehtung der Sehne. 

Es  zc ig te  sich,  dass  P e n t a c h l o r p h e n o l  d u r c h  Auf- 
d a m p f e n  au f  e ine  k a l t g e s t r e c k t e  P o l y ~ t h y l e n f o l i e  teicht 
zur  O r i e n t i o r u n g  zu b r i n g e n  i s t ;  die n a d e l f 6 r m i g e n  Kri- 
s t a l l e  des  P e n t a c h l o r p h e n o l s  w a c h s e n  i n i t  der  Nadel- 
15mgsachse ann~ the rnd  pa ra l l e l  de r  S t r e c k r i c h t u n g  der 
P o l y ~ t h y l e n f o l i e  auf.  P e n t a c h l o r p h e n o l ,  Pen tab rom-  
pheno l ,  P e n t a c h l o r a n i l i n  u n d  A n t h r a c h i n o n  lassen sich 
d u r c h  A u f d a m p f e n  au f  k a l t g e s t r e e k t e  Fo l i en  v o n  Poty- 
h e x a m e t h y l e n - a d i p i n a m i d  (Ny lon  6,6) ebenfa l l s  gu t  zur 
O r i e n t i e r u n g  b r ingen ,  u n d  z w a r  v e r w a c h s e n  Pentachlor -  
p h e n o l  (Abb .  l a )  a n d  P e n t a c h l o r a n i l i n  in  nadelfSrmigen 
IKristal len m i t  d en  N a d e l l g n g s a c h s e n  anng~hernd parallel 
der  S t r e c k r i c h t u n g  des  F i l m e s  u n d  die Nade ln  des 
P e n t a b r o m p h e n o l s  u n d  A n t h r a c h i n o n s  aus se r  in der 
g le i chen  Weise  a u c h  a n n R h e r n d  s e n k r e c h t  zu r  Streck- 
r i c h t u n g .  

I n  d ie sem Z u s a m m e n h a n g  set a u c h  die orientierte 
A u f w a c h s u n g  yon  P e n t a c h l o r p h e n o l  au f  d e n  Chitinseh- 
n e n  y o n  A r t h r o p o d e n  m i t  d e n  N a d e l l g n g s a e h s e n  an- 
n g h e r n d  pa ra l l e l  de r  F a s e r r i c h t u n g  des  Ch i t i n s  erwiihnt 
{Abb. lb ) .  D a m i t  z e i chne t  s ich die M6 g l i ch k e i t  ab, die 
O b e r f l ~ch en  n a t / i r l i c h e r  O b j e k t e  h o c h p o l y m e r e r  organi- 
sche r  N a t u r  a u c h  in k l e i n s t e m  m i k r o s k o p i s c h e m  Bereich 
au f  O r i e n t i e r u n g  zu u n t e r s u c h e n .  W e i t e r e  Versuche  in 
d iese r  R i c h t u n g  s ind i m  G a n g e .  

D u r c h  die E i g e n d o p p e l b r e c h u n g  d e r  Trgger f i lme  wird 
die p o l a r i s a t i o n s m i k r o s k o p i s c h e  AufkI~irung der  ver- 
w a c h s e n d e n  N e t z e b e n e n  sehr  e r schwer t .  Die  vollstiindi- 
gen V e r w a c h s u n g s g e s e t z e  k o n n t e n  d a h e r  bis  j e t z t  noch 
n i c h t  e r m i t t e l t  we rden .  Auf  G r u n d  e indimensionaler  
S t r u k t u r a n a l o g i e  e r s c h e i n e n  b e r e i t s  be f r i ed igend  erkl/irt 
die A u f w a c h s u n g e n  v o n  P e n t a c h l o r p h e n o l  (stabil) mit 
d e r  N a d e l a c h s e  b / / c P o l y a t h y l e n  (Fase rachse )  mit  b = 
4,97 ~\ u n d  2 c = 6,06 ~ ;  e b e n s o  Pen tach lo rpheno l  

1 R. B. RICHARDS, J. Polymer Sci. 6, 397 (1951). Vgl. auch 
J. W~LLe:~IS und I. Wn.LE,~IS, Nature, Loud. 178, 4~9 (1956). 2 C. W. BUNN, Trans. Faraday Soc. &5,482 (1939). 


