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Kondensation von 2-Amino-Pyridin mit 
Thiophosgen

Von

Leopold Schm id und Burkhard B ecker  
Aus dem II. Chemischen Institut der Universität Wien 

(Vorgelegt in der Sitzung am 17. Dezember 1925)

D ie  v e rh ä ltn is m ä ß ig  le ic h te  Z u g ä n g lic h k e it  des 2 -A m in o -P y r i-  
d in s  aus  P }^ rid in  u n d  N a tr iu m a m id  v e ra n la ß te  m ic h , z u  v e rs u c h e n , 
ob  m a n  ü b e r  das 2-A m in o -P 3n 'id in  z u  d e m  e n ts p re c h e n d e n  2 -P y r id y l-  
S e n fö l g e la n g e n  k ö n n e .

In  d e r L ite ra tu r  is t  d ie s b e z ü g lic h  n u r  e in  F a ll b e s c h rie b e n  
( C a m p s ,  A r . 2 4 0  b is  3 5 0 ), w o  v e rs u c h t  w ir d ,  das S e n fö l ü b e r  d e n  
D i- 2 -P 3̂ r id y l-T h io h a rn s to f f  d a rz u s te lle n . D a  d ie s e r W e g  n ic h t  z u m  
Z ie le  fü h r te , v e rs u c h te n  w ir ,  das P ja 'id y l-S e n fö l aus d e m  T h io p h o s g e n  
d u rc h  U m s e tz u n g  m it  A m in o -P y r id in  d a rz u s te lle n . B e i d ie s e r R e a k tio n  
e rh ie lte n  w ir  d e n  D i- 2-P y r id 3d -T h io h a r n s to f f  in  e in e r A u s b e u te  v o n  
z ir k a  6 0 'y o; das  S e n fö l je d o c h  w a r  a u c h  n ic h t  s p u re n w e is e  n a c h 
z u w e is e n .

D as  V o rh a n d e n s e in  d ieses  D i-P y r id y l-T h io h a rn s to f fe s  k o n n te n  
w ir  d u rc h  M is c h s c h m e lz p u n k t d ie s e r S u b s ta n z  m it  d e m  aus  
S c h w e fe lk o h le n s to f f  u n d  2 -A m in o -P y r id in  d a rg e s te llte n  M a te r ia l 
le ic h t  n a c h w e is e n ; fe rn e r  fü h r te n  w ir  d ie  T h io v e rb in d u n g  m it  H i l fe  
v o n  M e rc u r io x y d  u n d  A lk o h o l in  d e n  e n ts p re c h e n d e n  D i-2 -P y r id y l-  
H a rn s to f f  ü b e r.

D e r D i- 2-P 3a 'id y l-H a rn s to f f  w u rd e  a u s  2 -A m in o -P y r id in  u n d  
H a rn s to f f  d u rc h  E r h itz e n  a u f  180° d a rg e s te llt .  D ie  Id e n t i tä t  d ie s e r 
V e rb in d u n g  m it  dem  a u s  d e m  D i- 2 -P y r id 34- T h io h a r n s to f f  d u rc h  
E n ts c h w e fe lu n g  d a rg e s te llte n  K ö rp e r  w u rd e  e b e n fa lls  d u rc h  e in e n  
.M is c h s c h m e lz p u n k t fe s tg e s te llt.

Z u r  Ü b e rs ic h t d ie n e  u n te n s te h e n d e s  S ch e m a :
Thiophosgen und 2-Amino-Pyridin und

2-Amino-Pyridin Schwefelkohlenstoff

Di-2-Pyridyl-Thioharnstoff (Fp. 163°)

H g O

Di-2-Pyridyl-Harnstoff (Fp. 175'3°)

2-Amino-Pyridin und Harnstoff.
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Im  fo lg e n d e n  v e rs u c h te n  w i r  d ie  D a rs te llu n g s m e th o d e n  fü r  
S e n fö le  a u f das 2 -A m in o -P y r id in  z u  ü b e r tra g e n , u n d  z w a r :

1. das K o c h e n  v o n  D i- P y r id y l- T h io h a r n s to f f  m it  P h o s p h o r
s ä u re  an  S te lle  v o n  S a lz s ä u re ; d a b e i t ra t  S p a ltu n g  in  2 -A m in o -  
P y r id in ,  K o h le n s ä u re  u n d  S c h w e fe lw a s s e rs to f f  e in ;

2. d ie  B ra u n ’sch e  M e th o d e ; a u c h  d iese  w u rd e  ohne  E r fo lg  
a n g e w e n d e t.

D ie  U rs a c h e , w a ru m  b e im  2 -A m in o -P y r id in  m a n c h e  R e a k tio n e n , 
w e lc h e  d e m  A n il in  z u k o m m e n , n ic h t  e in tre te n , d ü r f te  z u m  T e i l  
d a r in  se in e n  G ru n d  haben , daß das 2 -A m in o -P y r id in  o f t  in  d e r 
ta u to m e re n  F o rm  a ls  P j/ r id o n - Im id  in  R e a k t io n  t r i t t ,  w ie  v o n  
T s c h i t s c h i b a b i n  (B d . 54, p. 8 1 4 ) u n d  m e h re re n  a n d e re n  S e iten  
g e z e ig t w u rd e .

In  d ie s e m  Z u s a m m e n h a n g  s o ll n o c h  e rw ä h n t w e rd e n , daß s ich  
das 2 -A m in o -P y r id in  w ie  d e m  C S ? a u c h  d e m  B e n z o ls u lfo c h lo r id  
g e g e n ü b e r a u s s c h lie ß lic h  a ls  p r im ä re s  A m in  v e rh ä lt,  d e n n  es t r i t t  
1 M o l A m in o -P y r id in  m it  1 M o l B e n z o ls u lfo c h lo r id  u n te r  A b s p a ltu n g  
v o n  H C L  in  R e a k tio n . D a s  R e a k t io n s p ro d u k t  b ild e t  s c h ö n e  K iy s ta l le  
v o m  F p . 1 7 2 -5 °  E s  is t  in  A lk a l ie n  le ic h t  lö s lic h .

Versuehsteil.
1. T hiophosgen und 2-A m ino-Pyridin.

D a s  T h io p h o s g e n  w u rd e  n a c h  d e r V o rs c h r if t  v o n  K la s o n  
J3. 2 0 /2 3 7 7 ) a u s  dem  T r ic h lo rm e th y ls c h w e fe lc h lo r id  (C C I3 .S C 1) 
d u rc h  R e d u k t io n  m it  Z in n  u n d  S a lz s ä u re  d a rg e s te llt.

D a s  T r ic h lo rm e th y ls c h w e fe lc h lo r id  w u rd e  aus  S c h w e fe lk o h le n 
s to f f  u n d  t ro c k e n e m  C h lo rg a s  e rh a lte n .

V e rs u c h  1: U m  T h io p h o s g e n  u n d  A m in o -P y r id in  z u r  U m 
s e tz u n g  z u  b r in g e n , lö s te n  w i r  e n ts p re c h e n d e  M e n g e n  b e id e r  
S u b s ta n z e n  in  w e n ig  B e n z o l u n d  v e rs e tz te n  h ie ra u f  d ie  T h io p h o s g e n -  
lö s u n g  n a c h  u n d  n a c h  m it  d e r  d e r Base. D a b e i t r a t  h e ft ig e  E r 
w ä rm u n g  e in , so daß  w ir  das w e ite re  Z u g ie ß e n  u n te r  ä u ß e re r u n d  
R ü c k f lu ß k ü h lu n g  v o rn e h m e n  m u ß te n . D ie  a b g e k ü h lte  L ö s u n g  w u rd e  
so d a n n  in  w e n ig  H 2 0  g e g o sse n  u n d  m it  N a tr iu m k a rb o n a t  n e u tra li
s ie rt, d a  s ie  s ta rk  s a u e r re a g ie rte . D ie  K ry s ta llm a s s e , d ie  d u rc h  
E x t r a k t io n  m it  Ä th e r  e rh a lte n  w u rd e , b e s ta n d  h a u p ts ä c h lic h  aus  
D i- 2 - P y r id y l- T h io h a r n s to f f  n e b e n  w e n ig  u n v e rä n d e rte m  2-A m in o -  
P y r id in .

V e rs u c h  2 : U m  z u  v e rh in d e rn ,  daß d ie  b e i d e r U m s e tz u n g ' 
fre iw e rd e n d e  S a lz s ä u re  m it  d e r B ase re a g ie re  u n d  d ie se  so d e r 
w e ite re n  U m s e tz u n g  e n tz ie h e , w u rd e  e in e  b e re c h n e te  M e n g e  N a  O H  
n a ch  u n d  n a c h  z u g e s e tz t. E in e  la n g s a m e  U m s e tz u n g  d e r b e id e n  
K o m p o n e n te n  e rz ie lte n  w i r  d a d u rc h , daß w i r  das A m in o -P y r id in  in  
d e r g e ra d e  n o tw e n d ig e n  M e n g e  H C l lö s te n , w ä h re n d  das T h io p h o s g e n  
in  C h lo ro fo rm  g e lö s t, z u g e s e tz t w u rd e .

W i r  v e rw e n d e te n  1 5 ^  A m in o -P y r id in  u n d  1 9 ^  C S .C 1 2.
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D a s  in  C h lo ro fo rm  g e lö s te  T h io p h o s g e n  w u rd e  v o rs ic h t ig  m it  
d e r w ä s s e r ig e n  L ö s u n g  des s a lz s a u re n  A m in o -P y r id in s  ü h e rs c h ic h te t.  
U n te r  W a s s e rk ü h lu n g  u n d  s tä n d ig e m  S c h ü tte ln  w u rd e  n a ch  u n d  
n a c h  d ie  z u r  N e u tra lis a t io n  d e r v o n  d e r B a se  g e b u n d e n e n  S a lz s ä u re  
e r fo rd e r l ic h e  M e n g e  v e rd ü n n te r  N a O H  geg o sse n , w o b e i d ie  (u n te re ) 
ro tg e lb e  L ö s u n g  v o n  T h io p h o s g e n  s ic h  n a h e z u  e n tfä rb te . D a  d ie  
w ä s s e r ig e  L ö s u n g  n o c h  sa u e r re a g ie rte , w u rd e  s ie d u rc h  e in e n  
w e ite re n  Z u s a tz  v o n  N a O H  n e u tra lis ie r t .  V o r  d e r A u fa rb e itu n g  
s te llte n  w ir  das G e m is c h  d e r b e id e n  L ö s u n g e n  1 S tu n d e  a u f  d ie  
S c h ü tte lm a s c h in e .

N a c h  T re n n u n g  d e r b e id e n  S c h ic h te n  w u rd e  d ie  w ä s s e r ig e  
L ö s u n g  s ta rk  a lk a lis c h  g e m a c h t, u m  e tw a  v o rh a n d e n e s  A m in o -  
P y r id in  z u rü c k z u g e w in n e n . D ie  C h lo ro fo rm lö s u n g  w u rd e  f i l t r ie r t  u n d  
e in g e d a m p ft;  d e r R ü c k s ta n d  in  B e n z o l g e lö s t u n d  in  d e r H itz e  m it  
P e tro lä th e r  g e fä llt .  D ie  g e lb g e fä rb te n  K ^ s t a l le  re in ig te n  w i r  d u rc h  
m e h rm a lig e s  U m k ry s ta l l is ie re n  aus  B e n z o l u n d  P e tro lä th e r. D u rc h  
d e n  S c h m e lz p u n k t 163° u n d  d u rc h  M is c h s c h m e lz p u n k t  w u rd e n  s ie 
a ls  D i- 2 - P y r id y l- T h io h a r n s to f f  e rk a n n t. D ie  M u tte r la u g e  e n th ie lt  e ine  
s ta rk  v e ru n re in ig te , ü b e lr ie c h e n d e  M a sse , a u s  d e r d u rc h  w ie d e rh o lte s  
U m k ry s ta ll is ie re n  u n d  D e s t il l ie re n  u n te r  v e rm in d e r te m  D ru c k  D i-  
P y r id y l-T h io h a rn s to f f  u n d  A m in o -P y r id in  g e w o n n e n  w u rd e n .

D ie  ü b r ig e n  V e rs u c h e  m it  T h io p h o s g e n  u n d  2 -A m in o -P y r id in ,  
d ie  w i r  in  ä h n lic h e r  W e is e  d u rc h fü h r te n ,  h a tte n  a lle  das g le ic h e  
E rg e b n is .

II. D i-2-P yridyl-T hioharnstoff und H ,,P 04.

3 (§" D i- 2 - P y r id y l- T h io h a r n s to f f  w u rd e n  m it  10 g  H 3P 0 4 v o n  
d e r D ic h te  1 -7  3 /4  S tu n d e n  u n te r  R ü c k f lu ß k ü h lu n g  e rh itz t. D ie  
L ö s u n g  s c h ä u m te  a n fa n g s  s ta rk  au f. D ie  v o rs ic h t ig  n e u tra lis ie r te  
L ö s u n g  w u rd e  h ie ra u f  d e r W a s s e rd a m p fd e s t il la t io n  u n te rw o r fe n ,  
w o b e i a b e r n u r  2 -A m in o -P y r id in  z u rü c k g e w o n n e n  w e rd e n  k o n n te .

III. E ntschw efelung des D i-2-P yridyl-T hioharnstoffes.

3 g  D i- 2 - P y r id y l- T h io h a r n s to f f  w u rd e n  in  a b s o lu te m  A lk o h o l 
g e lö s t, m it  5 g  M e rc u r io x j^ d  u n te r  R ü c k f lu ß k ü h lu n g  z ir k a  l 1/ .  S tu n d e n  
e rh itz t .  H ie r a u f  w u rd e  v o m  H g S  a b f i l t r ie r t ,  d ie  a lk o h o lis c h e  L ö s u n g  
e in g e d a m p ft. D ie  z u rü c k b le ib e n d e n  K ry s ta l le  k ry s ta llis ie r te n  w ir  d re im a l 
a u s  B e n z o l-P e tro lä th e r  um , w o r a u f  s ie  d e n  k o n s ta n te n  F p . 175° 
ze ig te n .

IV. 2-A m ino-Pyridin und H arnstoff.

4 g  A m in o -P y r id in  w u rd e n  m it  1 0 ^  H a rn s to f f  in  e in e m  m it  
S te ig ro h r  u n d  T h e rm o m e te r  ve rs e h e n e n  R u n d k o lb e n  3 S tu n d e n  la n g  
a u f  180 b is  185° e rh itz t. D ie  b e i d ie se r T e m p e ra tu r  n o c h  zä h e , 
flü s s ig e  M asse  g o sse n  w ir  in  k a lte s  W a s s e r  e in ; d a d u rc h  g in g  e in  
T e i l  u n v e rb ra u c h te n  M a te r ia ls  in  L ö s u n g . N a c h  A b f i l t r ie re n  u n d
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T ro c k n e n  d e r n ic h t  in  L ö s u n g  g e g a n g e n e n  A n te ile  w u rd e n  diese 
au s  B e n z o l-P e tro lä th e r  u m k ry s ta l lis ie r t .  D ie  e rh a lte n e n  w e iß e n  
K r y s ta l le  v o m  F p . 175° e rw ie s e n  s ic h  b e i A u s fü h ru n g  e in e s  M is c h 
s c h m e lz p u n k te s  a ls  m i t  d e m  n a c h  I I I  g e w o n n e n e n  D i-2 -P y r id y l-  
H a rn s to f f  id e n t is c h .

D ie  m it  dem  n a c h  I  d a rg e s te llte n  D i-2 - P y r id y l- T h io h a r n s to f f  
a u s g e fü h r te  S ch w re fe lb e s tim m u n g  e rg a b :

4 - 7 ^  A m in o -P y r id in  w u rd e n  m it  100  cm 3 e in e r  1 2 0/ 0ig e n  
K a li la u g e  v e rs e tz t. H ie r a u f  s e tz te n  w i r  e n ts p re c h e n d  i y 2 M o l B e n z o l
s u lfo c h lo r id  z u  u n d  e rw ä rm te n  g e gen  S c h lu ß . N a c h  d e m  A b k ü h le n  
w u rd e  d ie  a lk a lis c h e  L ö s u n g  m it  H C l a n g e s ä u e rt u n d  das d a d u rc h  
a u s g e fä llte  P ro d u k t m i t  Ä th e r  e x tra h ie r t. D as  d u rc h  w ie d e rh o lte s  
U m k ry s ta l l is ie re n  au s  B e n z o l g e w o n n e n e  re in e  P r o d u k t h a tte  den 
F p . 1 7 2 '5 °  E s  is t  in  A lk a l ie n  le ic h t  lö s lic h .

D ie  S t ic k s to f fb e s t im m u n g  (M ik ro - )  e rg a b :

Eimvage: 0 , 0278(£r
gef.: 13• 79° / 0 S

Auswage: 0 • 0279 g  (Ba S04) ;
ber.: 13‘920/0 S.

V .  A m in o - P y r id in  u n d  B e n z o ls u l fo c h lo r id .

Ber.: 11 ■ 9 7 0 ; 0 N; gef.: 1 2 -3 7 0 / 0  N ;

C H-Bestimmung:
Gef.:

C: 56 -220/0 
H: 4 ’ 230 '0

Ber.: 
50 -38 0/o 

4 ‘ 30 °/o
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