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The i socyanates  obtained by r e a r r a n g e m e n t  of azides of quinaldic and quinol ine-2 ,4-di-  
carboxyl ic  acids exis t  as t r i m e r s .  A number  of ure thanes  were  obtained by the decom-  
position of these azides in the p r e s enc e  of a lcohols .  The possibi l i ty  of the use  of the 
azide of quinol ine-2 ,4-carboxyl ic  acid to obtain po lymer s  was invest igated.  

I socyanates  of the he te rocyc l ic  s e r i e s  a re  cu r ren t ly  being studied in connection with the poss ib i l i ty  
of the i r  use for the synthes is  of pharmaceu t i ca l  p repara t ions  [1-3] and h igh-molecu la r -we igh t  compounds 
[4,5]. 

In this communicat ion,  we desc r ibe  the synthes is  and seve ra l  t r ans fo rma t ions  of i socyanates  of the 
quinoline s e r i e s .  2-Quinolyl isocyanate  and 2,4-quinolyl d i isocyanate  were  obtained by r e a r r a n g e m e n t  of 
the azides of quinaldic if) and quinol ine-2,4-dicarboxyl ic  (II) acids via the Curt ius  method by heating in dry  
benzene to 60-70~ Tr imer i za t i on  to t r iquinolyl  i socyanura tes  occurs  under the react ion conditions.  The 
c h a r a c t e r i s t i c  f requencies  of the N-=C ----O group (2200-2270 cm -l) are  absent  in the IR spec t r a  of the 
t r i m e r s ,  and there  is a C ----O band at 1715 cm -I  . The t r i m e r s  of the i socyanates  a re  s table  on heating and 
do not change on refluxing with wate r ,  alcohols,  and a lkal is .  A number  of ure thanes  were  obtained by hea t -  
Lug I or  II  with alcohols,  and po lymer s  of the polyurethane type with molecu la r  weights of 12,000-14,000 and 
polyureas  with molecu la r  weights of 8000-10,000 a re  fo rmed  when II is decomposed  in the p re sence  of 
ethylene glycol  or hexamethylenediamine .  
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Quinaldic Acid Azide (I). A solution of 3.5 g (0.05 mole) of sodium n i t r i t e  in 20 ml  of wa te r  was 
added to a cooled (to 10 ~ solution of 4.7 g (0.025 mole) of quinaldic acid hydraz ide  in 90 ml  of 2% hydro -  

TABLE 1. Alkoxycarbonylaminoquinol ines  

mp,*C Empirical Found, % Calc., Yield, Compound 

2-(E~hoxTcarbonylamino)quinolin~ 98 ! 
2- ( Isopr .6poxycar-bonyla mino)- i 92 

quinoline I 
2 - (A ltyloxycarbonylarnino) quirt- 72--731 

oline I 
2-(Benzyloxycarbonylamino)quin- I 98 [ 

o l i ne  I t 
2,4- Di(ethoxycatbony lamino)- 180 

quinoline ] t 

C1~tI~2N202 66,4 
C~3ItHN202 68,C 

i 
C~31I,~N2Q 68,2 

C~7I-I~4N202 73,5 

C~H~TN304 i 59,7 
I 
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58 
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5,71 

5,2 

5,8 

' 194180  19 1 55 
12,468,4 12,3 92 

10,3 73,4 10,1 80 

13,6[ 59,4 13,9 87 
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chlor ic  acid. The result ing precipi tate  was removed by filtration, washed with cold water ,  and air-dried to 
give 4.5 g (90%) of a product with mp 93 ~ Found: C 60.8; H 3.2; N 28.3%. C10H~N40. Calculated: C 60.6; 
H 3.0; N 28.3%. 

Quinoline-2,4-dicarboxylic  Acid Diazide (II). Similarly,  4.8 g (90%) of II with mp 82 ~ was obtained 
f rom 4.9 g (0.02 mole) of quinol ine-2,4-dicarboxylic  acid dihydrazide,  dissolved in 150 ml of 2% hydro-  
chloric  acid, and 5.6 g (0.04 mole) of sodium nitr i te  in 40 ml of water .  Found: C 49.6; H 2.0; N 36.8~. 
CI1HsN702. Calculated: C 49.4; H 1.8; N 36.7~c. 

Triquinolyl  I socyanura te .  A suspension of 5 g (0.025 mole) of I in 50 ml of dry benzene was heated to 
60-70 ~ . Af ter  the solid had dissolved, the solution was cooled, and the result ing precipitate was r e c r y s t a l -  
lized f rom benzene to give 3.8 g (89%) of a product with mp 216 ~ Found: C 70.4; H 3.7; N 16.5%; M 500 
(ebullioscopically in dioxane). C30H18N603. Calculated: C 70.6; H 3.5; N 16.5%; M 510. 

Alkoxycarbonylaminoquinolines.  These compounds were obtained by heating I or II in excess alcohol 
at 80 ~ for 1 h. The precipi ta te  that formed on cooling was reerys ta l l i zed  from n-heptane (Table 1). 

Decomposit ion of II in Ethylene Glycol. A solution of 2.67 g (0.01 mole) of II and 1.2 g (0.02 mole) of 
ethylene glycol in 50 ml of dioxane was heated to 6n-80 ~ under an inert  gas.  The precipitated polymer  
was removed by fil tration, washed with alcohol, and vacuum-dried to give a quantitative yield of a polymer  
with mp 240-247 ~ and a molecular  weight of 12,100; 14,300 (via the method in [6]). 

Decomposit ion of II in Hexamethylenediamine.  As in the preceding experiment,  4.7 g (95%) of a poly-  
m e r  with mp 210-214 ~ and a molecular  weight of 10,100; 8300 was obtained f rom 2.67 g (0.01 mole) of II 
and 2.9 g (0.025 mole) of hexamethylenediamine.  
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