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Kondensation von 2-Amino-Pyridin mit 
aliphatischen Aldehyden
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(Vorgelegt in der Sitzung am 17. Dezember 1925)

W ä h re n d  d ie  R e a k t io n s p ro d u k te  d e r a lip h a tis c h e n  u n d  a ro m a t i­
s c h e n  A ld e h y d e  a u f  das A n il in  z ie m lic h  g e n a u  u n te rs u c h t s in d  u n d  
a u c h  v o n  v e rs c h ie d e n e n  S e ite n  e ine  s c h a rfe  C h a ra k te r is ie ru n g  e r­
fa h re n  h aben , n a m e n tlic h  d u rc h  S c h i f f ,  v. M i l l e r  u n d  P lo e c h l  u . a., 
l ie g t  ü b e r  d ie  e n ts p re c h e n d e n  V e rb in d u n g e n  des 2 -A m in o -P y r id in s  
m it  a lip h a tis c h e n  A ld e h y d e n  in  d e r L i te r a tu r  a u ß e r d e n  A rb e ite n  
v o n  O. F i s c h e r  (C  16, 11/740) n ic h ts  v o r.

W i r  w o lle n  im  fo lg e n d e n  ü b e r  d ie  K o n d e n s a t io n s p ro d u k te  
a u s  2 -A m in o -P y r id in  m it  a lip h a t is c h e n  A ld e h y d e n  b e r ic h te n .

D ie  e rs te n  V e rs u c h e , d ie  m it  A c e ta ld e h y d  a u s g e fü h r t w u rd e n , 
z e ig te n  e in  v o n  A n il in  in s o fe rn  a b w e ic h e n d e s  V e rh a lte n , a ls  das
2 -A m in o -P y r id in  m it  dem  A c e ta ld e h y d  n u r  in  d e m  e in e n  S in n  
re a g ie rt, daß 2 -N H 2-R este  m it  e in e m  A ld e h y d re s t  u n te r  A u s t r i t  v o n  
W a s s e r  re a g ie re n .

D ie  A u s b e u te  w a r  q u a n t ita t iv .  A u c h  d u rc h  A b ä n d e ru n g  d e r 
v e rs c h ie d e n e n  B e d in g u n g e n  w a r  es n ic h t  m ö g lic h ,  d ie  K o m p o n e n te n  
in  a n d e re r W e is e  in  R e a k t io n  z u  b r in g e n .

D ie  g le ic h e n  B e o b a c h tu n g e n , w ie  m it  d e m  A c e ta ld e h y d  m a c h te n  
w i r  b e im  P ro p io n a ld e h y d . A u c h  in  d ie s e m  F a lle  w a r  a ls  a u s s c h lie ß ­
l ic h e s  R e a k t io n s p ro d u k t e in  K o n d e n s a t io n s p ro d u k t aus 1 M o le k ü l 
P ro p o n ia ld e h y d  u n d  2 M o le k ü l.  2 -A m in o -P y r id in  u n te r  A u s t r i t t  v o n  
1 M o le k ü l H 20  z u  e rh a lte n  g e w e se n .

E rw ä h n e n s w e r t  is t, daß d ie  R e a k t io n  d ie s e r A ld e h y d e  m it  dem  
A m in o -P y r id in  s ta rk  e x o th e rm  v e r lä u ft .

In  a n d e re r W e is e  re a g ie rte  das C h lo ra l. N a c h  den  A n a ly s e n ­
e rg e b n is s e n  s o llte  e in  S a u e rs to ffa to m  in  d e m  K o n d e n s a t io n s p ro d u k t 
v o rh a n d e n  se in , u n d  z w a r  v e rm u t l ic h  a ls  H y d ro x y ls a u e rs to f f .  U m  
d iese  H y d r o x y lg ru p p e  n a c h z u w e is e n , v e rs u c h te n  w i r  d ie  S u b s ta n z  
m it  H i l fe  v o n  D ia z o -M e th a n  in  d e n  e n ts p re c h e n d e n  M e th y lä th e r  
ü b e rz u fü h re n . D a  d ie se r M e th y lie ru n g s v e rs u c h  o h n e  E rg e b n is  v e r lie f ,  
v e rs u c h te n  w ir  d ie  O H -G ru p p e  z u  a c e ty lie re n . D ie s  g e la n g  u n s  m it  
E s s ig s ä u re a n h y d r id  u n d  N a tr iu m a c e ta t.  E s  b ild e te  s ic h  e in  K ö rp e r  
v o m  F p . 9 9 -5 °

E s  is t  a lso  a n z u n e h m e n , daß das C h lo ra l m it  dem  2 -A m in o -P y r id in  
in  d e r W e is e  re a g ie rt, daß e in e  A b w a n d e ru n g  e ines H -A to m s  d e r 
N H 2-G ru p p e  z u r  B ild u n g  e in e r O H -G ru p p e  m it  dem  A ld e h y d -S a u e r -
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L. S c h m i d  und B. B e c k e r ,

S to ffa to m  s ta ttf in d e t, so daß d e m  R e a k t io n s p ro d u k t fo lg e n d e  F o rm e l 
z u z u s c h re ib e n  w ä re :

HOH
Cl3 C . C

N

V o n  den  u n g e s ä tig te n  A ld e h y d e n  w u rd e  das A k ro le in  m it
2 -A m in o -P y r id in  u m g e s e tz t. E s  re a g ie r t  s e lb s t in  v e rd ü n n te r  a lk o h o li­
s c h e r L ö s u n g  u n te r  s ta rk e r  W ä rm e e n tw ic k lu n g .  D as  R e a k t io n s p ro d u k t 
is t  e in  a m o rp h e r, s p ä te r g la s ig  e rs ta rre n d e r K ö rp e r.

Versuchsteil.
I. 2-A m ino-Pyridin und A cetaldehyd.

6 g  2 -A m in o -P y r id in  w u rd e n  in  w e n ig  a b s o lu te m  A lk o h o l a u f­
g e lö s t. D ie  L ö s u n g  v e rs e tz te n  w ir  m it  2 • 8 g  A c e ta ld e h y d . K u rz  
n a c h  d e m  V e rm is c h e n  d ie s e r S u b s ta n z e n  e rw ä rm te  s ic h  d ie  L ö s u n g  
v o n  se lb s t. Z u r  V e rv o lls tä n d ig u n g  d e r R e a k t io n  w u rd e  d e r K o lb e n  
n o c h  30  M in u te n  a u f dem  W a s s e rb a d  e rw ä rm t. D a s  in  L ö s u n g  b e ­
f in d l ic h e  R e a k t io n s p ro d u k t fä rb te  s ic h  d a b e i z u n ä c h s t s c h w a c h  ge lb  
b is  b ra u n , g le ic h z e it ig  n a h m  es e in e n  e ig e n tü m lic h e n , n ic h t  nä h e r 
z u  b e s c h re ib e n d e n  G e ru c h  an. N a c h  d e m  h a lb s tü n d ig e n  E rh itz e n  
a u f  d e m  W a s s e rb a d e  u n d  dem  d a ra u f fo lg e n d e n  A b k ü h le n  e rs ta rrte  
d e r K o lb e n in h a lt  z u m e is t z u  e in e r  k ry s ta ll in is c h e n  M asse. Z u r  
R e in ig u n g  w u rd e  d ie  K ry s ta llm a s s e  in  B e n z o l g e lö s t, n a c h d e m  d e r 
A lk o h o l e n tfe rn t w o rd e n  w a r . N a c h  dem  B e h a n d e ln  m it  T ie rk o h le  
f i l t r ie r te n  w i r  d ie  L ö s u n g . B e im  E rk a lte n  f ie le n  aus d e rs e lb e n  w e iß e , 
n a d e lfö rm ig e  K r y s ta l le  aus . N a c h  n o c h m a lig e m  U m k ry s ta ll is ie re n  
z e ig te n  s ie  den  F p . 1 1 2 -5 °

E ig e n s c h a fte n : D ie  S u b s ta n z  is t  le ic h t  lö s lic h  in  A c e to n , 
A lk o h o l,  S c h w e fe lk o h le n s to ff ,  B e n z o l;  s c h w e r  lö s lic h  in  Ä th e r , P e tro l­
ä th e r, W a s s e r.

D ie  A u s b e u te  w a r  fa s t q u a n t ita t iv .

Ergebnis der A nalysen:
d) M 01 e k u  1 a r g e w ic h t s b  e s t im m u n g :

O- 1562 g  Substanz. . . .0 -20 °  Gefr.-Pkts.-Ern.... ..  226 MG gef
0 -0616^  * .0-29° ..217 MG »

in Benzol.
Ber. für C ^ H ^ N j :  MG =  214-22.

b) C -, H - , N - B e s t im m u n g :
Gef.: 67-190jQ C; Ber.: 67-260'0;

6-42 H; 6-59
26-30 N; 26-14
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II. 2-A m ino-Pyridin und Propionaldehyd.

D e r P ro p io n a ld e h y d  t r i t t  m it  dem  A m in o p y r id in  u n te r  g le ic h e n  
E rs c h e in u n g e n  in  R e a k tio n , w ie  d e r A c e ta ld e h y d .

W i r  v e rw e n d e te n  e in e  a lk o h o lis c h e  L ö s u n g  v o n  8 - 2  ^ A m in o -  
P y r id in  u n d  tru g e n  in  d ie se lb e  5 g  u n v e rd ü n n te n  P ro p io n a ld e h y d  
e in . E s  t ra t  g le ic h  n a c h  d e m  V e rm is c h e n  E rw ä rm u n g  a u f, d ie  abe r 
n ic h t  so h e f t ig  w a r  w ie  b e im  A c e ta ld e h y d . Z u r  V e rv o lls tä n d ig u n g  
d e r  R e a k tio n  w u rd e  d e r K o lb e n  n o c h  3 0  M in u te n  a u f  d e m  W a s s e r ­
bad e  e rh itz t. B e im  A b k ü h le n  e rs ta rr te  d e r K o lb e n in h a lt  z u  e in e r 
s c h m u tz ig  w e iß e n , k r y s ta l l in is c h e n  M a sse . N a c h  z w e im a lig e m  U m ­
k ry s ta l lis ie re n  aus B e n z o l z e ig te  d ie  S u b s ta n z  d e n  k o n s ta n te n  Fp. 
v o n  1 3 3 -5  b is  134° D ie  A u s b e u te  w a r  fa s t q u a n tita t iv .

E ig e n s c h a fte n : D a s  P ro d u k t  is t  le ic h t lö s lic h  in :  A c e to n ,
A lk o h o l,  B e n z o l, S c h w e fe lk o h le n s to ff ,  in  d e r K ä lte ;  s c h w e r  lö s lic h  
in  Ä th e r , P e tro lä th e r, W a s s e r. B e im  E r h itz e n  a u f h ö h e re  T e m p e ra tu r  
t r i t t  Z e rs e tz u n g  e in ; im  V a k u u m  b e i 11 m m  is t  es b e i z ir k a  120° 
.s u b lim ie rb a r.

Kondensation von 2-Amino-Pyridin mit aliphatischen Aldehyden. 6 7 7

Ergebnis der A nalysen:

a) M o l e k u l a r g e w ic h t s b e s t i m m u n g :
■0 ' 0 8 9 0 ^  Substanz . .  . O’ l l  ° Gefr.-Pkts.-Ern.
0 , 0445^r . . 0 ‘ 165° in Benzol.

Gef. MG =  2 2 8 ’6 Ber. für
MG =  2 4 8 -3 MG =  228-24.

b) C -, H - , N - B e s t im m u n g :
•Gef.: 6 8 - 1 2 0 / 0 C; Ber.: 6 8 '390/c

7-22 H; 7-08
24-64 N; 24'56

III. 2-A m ino-Pyridin  und Chloral.

3 g  A m in o -P y r id in  w u rd e n  m it  4 , 6 g  C h lo ra l v e rs e tz t. A u c h  
d a b e i t r a t  se h r s ta rk e  E r w ä rm u n g  au f, so daß es z w e c k m ä ß ig  w a r, 
d ie  S u b s ta n z e n  v o rh e r  a u f  0 °  a b z u k ü h le n . N a c h d e m  d ie  H a u p t ­
re a k t io n  v o rb e i w a r , w u rd e  d e r  K o lb e n  15 M in u te n  a u f  d e m  W a s s e r­
b a d  e rw ä rm t. N a c h  d e m  A b k ü h le n  e rs ta rr te  das R e a k t io n s p ro d u k t 
z u  e in e r  s c h m u tz ig g e lb e n , k r y s ta l l in is c h e n  M asse.

D u rc h  m e h rfa c h e s  U m k ry s ta l l is ie re n  aus B e n z o l-P e tro lä th e r  
e rh ie lte n  w i r  e ine S u b s ta n z  m it  d e m  k o n s ta n te n  F p . 1 0 6 ’ 5°

D as  K o n d e n s a tio n s p ro d u k t is t  le ic h t  lö s lic h  in :  A c e to n , A lk o h o l,  
S c h w e fe lk o h le n s to ff ,  T e tra c h lo rk o h le n s to f f ,  B e n z o l,  Ä th e r ; s c h w e r 
lö s lic h  in :  P e tro lä th e r , —  u n lö s l ic h  in  W a s s e r.

E s  s u b lim ie r t  im  V a k u u m  b e i 11 m m  u n d  z e rs e tz t s ich  b e im  
E r h itz e n  u n te r  n o rm a le m  D ru c k .

Sitzungsber ichte cl. mathem.-natunv. Kl.,  Abt. IIb , 134. Bd. 48
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6 7 8  L. S c h  m id  und ß. B e c k e r ,  Kondensation von 2-Amino-Pyridin etc.

Ergebnis der A nalysen:

a) M o l e k u l a r g e w ic h t s b e s t i m m u n g :
O- 090 \ g  Substanz 
0-0708g  
0 -0336g

.0 -10° Gefr.-Pkts.-Ern.
.0-17° 
. 0 - 21 ° » in Benzol.

Gef.: MG =  260 
MG =  273 
MG =  268

Ber. für C7 H7 0N 2 C13: 
MG =  241-49.

b) C -, H -, N -, C l - B e s t im m u n g :
Gef.: 35-080/Q c

2-23 H; 
11-78 N; 
43-98 Cl;

Ber. 34-790 /0 

2-150 / 0

11-65
44-04

IV. A cetylierung des K ondensationsproduktes aus Chloral.

1 g  des K o n d e n s a tio n s p ro d u k te s  v o n  2 -A m in o -P y r id in  u n d  
C h lo ra l w u rd e  in  e in e m , m it  S te ig ro h r  v e rs e h e n e n  R u n d k o lb e n  m it
4  g  E s s ig s ä u re a n h y d r id  u n d  d e r g le ic h e n  M e n g e  N a tr iu m a c e ta t z irk a  
30  M in u te n  e rh itz t .  D ie  L ö s u n g  w u rd e  n o c h  w a rm  in  W a s s e r e in ­
g e g o sse n , w o r a u f  d ie  S ä u re  m it  N a tr iu m k a rb o n a t  a b g e s tu m p ft w u rd e . 
D u rc h  m e h rm a lig e s  A u s s c h ü tte ln  d e r s c h w a c h  a lk a lis c h  re a g ie re n d e n  
L ö s u n g  m it  Ä th e r , e rh ie lte n  w ir  e ine  b ra u n  g e fä rb te  K ry s ta llm a s s e , 
w e lc h e  in  o rg a n is c h e n  L ö s u n g s m it te ln  m it  A u s n a h m e  v o n  P e tro l­
ä th e r, le ic h t  lö s lic h  w a r . U m  das P ro d u k t re in  z u  b e k o m m e n , 
s u b lim ie r te n  w i r  es im  V a k u u m  b e i z ir k a  100° u n d  11 mm.  Das 
re in e  P ro d u k t b ild e t  w e iß e , k le in e  K ry s ta l le  m it  d e m  F p . 9 9 -5 °

Ergebnis der A nalyse:
Gef.: 37-92o/o C; 

> 3-41 H;
Ber.: 38■ 11 o/0; 

3-20
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