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Our study consisted in finding a method for  the synthesis  of some isopropyl o-sulfamoylbenzoates  and 
ascertaining the conditions for  the i r  convers ion to the corresponding imides 

( '~--COOCH (Cm)~ + ~\--COOCH (Cm)~_~ "/ --CO,. 

(I) (IIa, b ,c)  (III a, b,e) 
a R = H ,  n = 1; b R=C6Hs, n = t;  c R = -  (CH2)6-, n = 2 

The indicated react ion can be a model for  the two-step synthesis  (with the intermediate  format ion of 
polysulfamoyl es ters )  of some new polyimides containing SO 2 and CO groups in the imide ring. 

The react ion of o-sulfobenzoic anhydride with amines proceeds  with the format ion  of the benzamide 
of the o-sulfonic acid, a compound f rom which the imide der ivat ive could not be obtained even under ve ry  
dras t ic  conditions [1, 2] 

- - S 0 J  + RNH2-* ~/} '--SOaH 

Intermediate  compounds of an amide cha rac te r  cannot be isolated when the dichlor ides  of o -su l fo-  
benzoic acid are  reac ted  with amines,  and instead the format ion of the imides occurs  immedia te ly  [3] 

[,~ '~, --COCl ]"~ ,  --CC12\- ] RNH~_~ ( ) , S 0 2 / N _ R  ~)l_so~cl + ~ ) l  so~/o]  + ~/ - c o x .  

Consequently, in o rde r  to obtain the indicated model compounds, we selected the reac t ion  of o- (ch loro-  
sulfonyl)benzoates with amines.  The s tar t ing compound, isopropyl o-(cb_lorosulfonyl)benzoate (I), was 
synthesized in known manner  [21. The reac t ion  of compound (I) with amines of var iable  bas ic i ty  led to ob- 
taining some new o--sulfamoylbenzoates, which were  then converted to known compounds of imide charac -  
te r .  The conditions for  running the indicated react ions  were studied on the example of the synthesis  (see 
[2]) of isopropyl o-sulfamoylbenzoates  (IIa), and of sacchar in  (IIIa) f rom it. The new compound, isopropyl 
o-(N-phenylsulfameyl)benzoate (IIb), was obtained by us react ing compound (I) with aniline. The known 
imide N-phenylsaeehar in  [4] was formed when compound (IIb) was heated at 300~ 

The react ion of compound (1) with hexamethylenediamine (HMDA) also led to a p rev ious ly  unknown 
compound, namely hexamethylenedi( isopropyl  o-sulfamoylbenzoate) (IIc). As was to be expected, when 
(IIc) was heated it was conver ted  to the diimide, namely hexamethylenedisacchar in  (IIIc). The synthesis  
of this compound by a different  route in one step was descr ibed  in [5] and was checked by us. 

The obtained compounds were  cha rac te r i zed  by the physical  constants and by analysis .  Thei r  s t ruc -  
tu re  was cor robora ted  by the IR spec t ra  (Fig. la).  In the IR spec t ra  of compounds (Ha-b) a re  p resen t  ab- 
sorption bands at 1300-1260 and 1100 cm -1, which cor respond to the s tretching vibrat ions of the e s t e r  group 
-CO0, and also an absorpt ion band at 1720 cm -1, which is charac te r i s t i c  for  the ~ C  = O group in es te r s .  
In addition, absorption bands are  p resen t  in the 1350-1310 and 1180-1140 cm -1 regions,  which cor respond to 
the stretching vibrations of t h e - S O 2 N ~ b o n d  in the sulfamoyl group [6], and also in the 3400-3200 cm -1 
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Fig. 1. In f r a red  s p e c t r a  of model  compounds: 
a) i sopropyl  o-su l famoylbenzoa te ;  b) imide of 
o-sul fobenzoic  acid (saccharin) ;  c) hexamethy-  
lenedi( isopropyl  o-  sulfamoylbenzoate) ;  d) hex-  
amethylenedisacchar in ;  e) i sopropyl  o - (N-  
phenylsu l famoyl) -benzoate .  

region,  which cor respond to the - NH 2 and : N H  groups .  Ab-  
sorp t ionbands  cha r ac t e r i s t i c  for the indicated groups are  
absent  [nthe IR spec t r a  of compounds obta inedby heating the 
cor respond ingbenzoa tes  (IIIa) and (IIIc). The absorpt ion  
band of t h e ~ C  =O group is shifted toward higher f requencies  
and cor responds  to the posits of this band in the imides  of 
o-sulfobenzoic  acid. 

EXPERIMENTAL METHOD 

Isopropyl o-(chlorosulfonyl)benzoate (1) was ob- 
tained as in [2] and was used for reaction with- 
out additional purification. Isopropyl o-sulfamoylben- 

zoate (IIa) was obtained by a modification of the method 
given in [2]. A solution of 5.49 g of (I) in 50 ml of ether, 
cooled to -45 to -50 ~ , was mixed with an equal volume 
of a saturated ether solution of ammonia. The reaction 
mass was allowed to stand overnight at room temperature. 
The obtained precipitate was filtered, and the ether was 
distilled from the filtrate. An oily substance was ob- 
tained that gradually crystallized. The yield of (IIa) after 
recrystallization from water was 2.97 g (58.5% of theory), 
rap 73-74.5 ~ From [2]: rap 72-75 ~ 

Imide of o-Sulfobenzoic Acid (Ilia). Compound (IIa) 
(0.4 g) was heated in an argon atmosphere for 45-50 rain, 
in which connection the temperature was gradually raised 
up to 205-210 ~ . After the evolution of volatile substances 
had ceased we obtained 0.3 g (NI00% of theory) of a crude 
product with mp 140-192 ~ The yield of compound (Ilia) 
after recrystallization from water was 0.15 g (50% of 

The IR spectrum of the obtained substance was identical with theory) ,  mp 218-219% F r o m  [7]: mp 224-225 ~ 
that  of authentic sacchar in .  

I sopropyl  o - (N-Phenylsu l famoyl )benzoa te  (117o). Equal volumes (40 ml each) of e ther  solut ions of 9.7 
g of (I) and 6.7 g of aniline, cooled to - 5  ~ were  mixed.  The cooling was maintained for  15 rain, and then the 
reac t ion  m a s s  was allowed to stand at r o o m  t e m p e r a t u r e  for  4 h. The obtained p rec ip i t a t e  of anil ine hy-  
drochlor ide  was f i l te red,  and the e ther  was dis t i l led f rom the f i l t ra te .  The d r y  res idue  was r e c r y s t a l l i z e d  
f r o m  ether .  The yield of (rib) was 3.57 g (29% of theory) ;  the compound is new. Found: C 61.09, 60.91; 
H 5.67, 5.72; N 4.24, 4.56%. CiGH17NS. Calculated: C 60.8; H 5.96; N 4.38%. 

N-Pheny l saccha r in  (I]!b). A solution of 0.2 g of compound (Irb) in 5 ml  of dibenzyl e the r  was heated 
at ref lux for  1 h. After  cooling the solution, the reac t ion  product  was ex t rac ted  with a mix tu re  of 1 ml  of 
water ,  4 ml  of acetone and 5 ml  of alcohol. After dist i l l ing off the solvents  we obtained a c rys ta l l ine  sub-  
s tance,  which was washed with e ther  and dr ied in vacuo. The yield of (IIIb) was 5%, rap 186 ~ F r o m  [7] : 
mp 189-190 ~ 

Hexamethylenedi ( i sopropyl  o-Sulfamoylbenzoate)  (IIc). Solutions of 5.49 g of compound (I) in 30 ml  
of e ther  and 2.42 g of HMDA in 45 ml  of e ther ,  cooled to - 4 5  to - 5 0  ~ were  mixed.  The reac t ion  m a s s  was 
allowed to stand at r o o m  t e m p e r a t u r e  overnight.  The p rec ip i t a t e  of HMDA hydrochlor ide  was f i l tered.  The 
res idue  f r o m  dist i l l ing off the e ther  was washed with chilled e ther  and dr ied  in vacuo to give c r y s t a l s  of 
(Hc) with mp 52-54~ yield 3.34 g of (53% of theory) .  Compound (IIc) is not r epo r t ed  in the l i t e r a tu r e  and 
i ts  s t ruc tu re  was co r robora t ed  by the IR s pec t rum (see Fig. ld),  and also by p r e p a r i n g  the known (Irlc) f r o m  
it. 

Hexamethy lened i sacchar in  (IIIc). Compound (IIc) (0.59 g) was g radua l ly  heated in an argon a t m o -  
s p h e r e u p t o  180 ~ in app rox ima te ly  45 rain. Heating at this  t e m p e r a t u r e  was continued until the evolution of 
volat i le  m a t e r i a l s  ceased  (N5 min). The yield of c rys ta l l ine  product  a f te r  r ec rys t a l l i z a t i on  f r o m  ethyl 
ace ta te  was 0.18 g (40% of theory);  mp 178-180 ~ F r o m  [5]: mp 183 ~ 

F o r  additional conf i rmat ion  of the s t ruc tu re  of (IIIc) we obtained hexamethy lened i sacchar in  in known 
manner  ( f rom sodium saccha r in  and hexamethylene  dibromide)  [5] 
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2/ /  - c o \  (CH2)6Br--*~ s0~N--(CH2)6N\.02S_~ ~2NaBr ~_S02/N Na-~- Br // --CO / 0C-- 
/ / - -  - 

A study of samples synthesized by the two indicated method, gave analogous results.  

C O N C L U S I O N S  

1. Isopropyl o-(N-phenylsulfamoyl)benzoate and hexamethylenedi(isopropyl o-sulfamoyl benzoate) 
were synthesized for the f irs t  time. 

2. A study was made of the conditions for the formation of the imide derivatives from the correspond- 
ing isopropyl o-sulfamoylbenzoates. 
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