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Spectral  data and pKa values found for a number of 3-(carboxypolymethylene)sydnones made 
it possible to es tabl ish the mutual effect  of  a heterocycl ic  ring and a carboxyl group in these 
compounds and te conf i rm the high e l ec t ron -accep te r  cha rac te r  of a 3-sydnonyl substituent. 

A number of communications on sydnones and sydnonimines with a carboxyl function, which have at-  
tracted attention as substances that have antiphlogistic and analgesic activity [1] as well as antimicrobial  
action [2]~ have recent ly  appeared.  However,  there is prac t ica l ly  no information on the mutual effect  of a 
carboxyl  group and a heterocycl ic  ring in such compounds. 

In a continuation of our  r e s e a r c h  on the chemis t ry  of carboxyalkyl  derivat ives of sydnones and syd-  
nonimines [3-5], we have studied some physicochemical  proper t ies  of a number of 3-(carboxyalkyl)sydnones 
( i ) .  
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We have previously  descr ibed Ii, j [4]; the synthesis  of acids Ia, b was reproduced in conformity with 
[6, 7], but Ib was obtained by a method that differed somewhat f rom that in [7]. 

Sydnones I c ~ , f , g  were synthesized by cyanomethylation of the appropriate amino acids in alkaline 
media with subsequent saponification and ni trosat ion to N-ni t roso-N-carboxyalkylg lyc ines  (H), which were 
cyclized to I in acetic or  t r i f luoroacet ic  anhydride.  Trea tment  of the nitroso acid (IId) with acetic anhy- 
dride gave a substance with a double melting point; t rea tment  of this substance with water  gave Id. Here,  
as in the prepara t ion  of Ib [8], the anhydride of Id apparently formed.  As in the case of IIi [4], in the cy -  
elization of ni troso acid IIg one might have expected the production of two i somer ic  sydnones Ig and Ik due 
to in t ramolecular  cyclizat ion of the ni t roso group with one of the carboxyl  groups of the molecule.  

HOOC--CH--N--CH2COOH 
f t 

C~H~ N~O 

~ 2b15 

HOOC--C H--N-----C H 
J + I 

HOOC--CH~--N--C--C~fl  5 
I + t " 
N \ ~ / C = O  

~k 

On the basis  of the PMR spec t rum,  the cycl izat ion product ,  which has a signal at 6 7.14 ppm (d 6- 
dimethyl sulfoxide), which is charac te r i s t i c  for 4-H of the sydnone ring [9], and a 6CH signal at 5.27 ppm 
(triplet), a 5CH 2 signal at 2.20 ppm (multiplet), and a 6CH a signal at 0.87 ppm (triplet) with integral inten- 
si t ies of 1, 1, 2, and 3 proton units, respect ively ,  the Ig s t ruc ture  can be assigned to the sydnoneobtained. 
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T A B L E  1. 
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IR spectra 
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(COOH), 
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3185 

3145 
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3141 

3138 
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3142 
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298 3,84 
203,5 3,59 
295 3,86 
202,5 3,48 
295 3,80 
202,5 3,48 
295 3,80 
202,5 3,48 
292,5 3,83 
203 3,71 
292,5 3,90 
203 [ 3,50 
298 3,78 
205 3,55 

300 3,74 
210 3,99 

270 3,55 
204 3,88 

- i n  PKg~to 
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3,89 • 0,02 

6,10• 

6,72 • 0,03 

7,10+0,03 

7,27• 

7,40 +-+- 0,03 

4,29 • 0,04 

4,07 4_- 0,03 

5,92 + 0,02 

T A B L E  2 
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o=c~6/N 

C o m -  
pound 

I a  

Ib 

Ic 

Id 

Ie 

If 

Ig 

Ii 

| j  

64-H, 

ppm 

6,98 

6,98 

6,98 

6,98 

6,98 
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A=CH 
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2,20 
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CH. 
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CH2 
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CH2 CH2 
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CH~ CH2 
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CH2 CH2 
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CHa 
0,87 
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CH2 
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* T h e  5-H(C6Hs) v a l u e  f o r  Ij is  7 .39 p p m .  

CH2 
2,14 

T h e  UV s p e c t r a  o f  3 - c a r b o x y p o l y m e t h y l e n e s y d n o n e s  I a - f  a r e  p r a c t i c a l l y  i d e n t i c a l  to one  a n o t h e r  and ,  

a s  f o r  3 - a l k y l s y d n o n e s  [10], a r e  c h a r a c t e r i z e d  by two a b s o r p t i o n  m a x i m a  - a s h o r t - w a v e  m a x i m u m  a t  203 
n m  and a l o n g - w a v e  m a x i m u m  a t  2 9 2 . 5 - 2 9 8  n m  ( T a b l e  1). S m a l l  d i f f e r e n c e s  a r e  o b s e r v e d  in the s p e c t r a  
o f  s y d n o n e s  t h a t  c o n t a i n  a p h e n y l  s u b s t i t u e n t  in  the  c h a i n .  

The  s h o r t - w a v e  m a x i m u m  of  Ia  i s  s h i f t e d  s o m e w h a t  to the l o n g - w a v e  s i d e ,  w h i l e  the  l o n g - w a v e  m a x i -  

m u m  of  I j ,  on  the  o t h e r  h a n d ,  i s  s h i f t e d  s o m e w h a t  to the s h o r t - w a v e  s i d e .  

The  IR  s p e c t r a  o f  m i n e r a l  o i l  s u s p e n s i o n s  o f  I (Tab le  1) h a v e  t h r e e  i n t e n s e  a b s o r p t i o n  b a n d s  a t  1 7 2 5 -  

1752,  1 6 9 4 - 1 7 1 5 ,  and 3138-3185  c m  - l .  The  f i r s t  two b a n d s  c o r r e s p o n d  to the s t r e t c h i n g  v i b r a t i o n s  o f  the 

c a r b o n y l  g r o u p s  in  the  r i n g  and in the  c a r b o x y l  g r o u p ,  w h i l e  the l a s t  band c o r r e s p o n d s  to V C ( 9 _  H o f  the 
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Fig. 1. Effect  of the number of methylene groups (n) on the react ivi ty  
+ 

of: 1) NH3-(CH2)n-NH 2 [16]; 2) HOOC(CH~)~--N--CH ; 3) NH3-(CH2)n-SD ~- [16]. 
N C=O 
\ /  

o 

2. Graph of the dependence of pKa, n onpKa,  n + l f o r  3- (carboxy-  Fig. 
polyme thyle he) syd nones ~ 

Fig. 3. Graph of the dependence of log (pKa,o-PKa,  n) on the number of 
methylene groups (n) of 3-(carboxypolymethylene)sydnones.  

heteroringo It was previously  found [5] for sydnone-4-acet ic  acids that of the two carbonyl bands (1785- 
1825 and 1675-1695 cm-1), the high-frequency band corresponds  to v c o  of the ring. In analogy with this, 
the shor te r -wave  band of I can also be assigned to the ring carbonyl group, especial ly since the second 
region of frequencies cor responds  to v c o  of alkyl and aralkyl carboxylic acids [11]o This is confirmed by 
a compar ison of the spect ra  of Ie and the Na salt  of Ie in ch loroform solution, in which, as was shown in 
[12], the sydnone VCO is raised appreciably.  In this case ,  bands are observed at 1718 and 1750 cm -i  in the 
spec t rum of Ie and at 1753 and 1582 cm -1 (Vco[COO-]) in the spec t rum of the Na salt .  

The disappearance of the band at 1718 cm -1 and the retention of the higher-frequency band confi rm 
that the lat ter  pertains to vCO of the ring. Thus it was established that v c o  of the ring carbonyl of syd-  
none carboxylic  acid is always higher than v CO of the carboxyl  group, while this vCO is considerably lower 
in 3-carboxyalkylsydnones than in sydnone-4-carboxyl ic  and sydnone ,4-ace t ic  acids.  

It is seen f rom the data presented in Table 1that the proximity of the mesoionic heteror ing to the 
carboxyl group in I has prac t ica l ly  no effect  on v c o  of the lat ter .  

At the same t ime, the frequency of the s t re tching vibrations of the exocyclic group decreases  some-  
what as the chain length inc reases ,  since Via-Vie  = 20 cm -1 (it is interest ing that the sydnone vCO in the 
spec t rum of Ia has the same magnitude as in the spec t rum of 3- i sopropylsydnone-4-ace t ic  acid [5]). The de- 
c rease  in the frequency of the s t re tching vibration of the C(~) - H  bond of the ring with lengthening of the 
polymethylene chain is manifested even more c lear ly  in this se r i e s ,  since Via -Vie  here is ~ 50 cm-1. 

In the PMR spect ra  of all of the investigated compounds (Table 2) the number of methylene groups 
that separate the carboxyl group and the heteror ing in Ia - f  has no effect  on the chemical  shifts of 4-H of 
the sydnone ring, which is 6.98 ppm (in C2DsOD 4-H for Ia is 6.83 ppm). This signal is shifted some-  
what to weak field for  Ig-j .  The considerable deshielding of the protons of the methylene group in Ia 
(6 5.27 ppm) is due to the effect  of two e lec t ron-accep to r  substituents - the sydnone ring and the carboxyl 
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group.  The s ignals  of the c~-CH 2 p r o t o n s t  in Ib a re  shifted to s t rong  field by N 1 ppm as compared  with In, 
while the chemica l  shif t  of the analogous protons in Ic is  the same as for 3 -a lky l sydnones  [9]. Fu r the r  r e -  
moval  of the ca rboxyl  group has p r a c t i c a l l y  no e f fec t  on the posi t ion of the s igna ls  of the a - C H  z p ro tons .  
A s i m i l a r  pa t t e rn  is  obse rved  for  the s ignal  of the protons  of a methylene group ad jacent  to the ca rboxyl  
group and for the s ignal  of the protons of the B-methylene groups .  To ass ign  the s ignals  of the two middle 
l inks in Id, we used the double- resonance  method,  owing to which we were  able to unambiguously  e s t ab l i sh  
that the s ignals  of the protons  of the methylene groups in the fi pos i t ion  re la t ive  to the sydnone r ing are  
found a t  weaker  f ield.  The a s s ignmen t  of the s ignals  of the CH 2 groups in Ie ,  f was made in analogy with 
Id. The PMR s p e c t r a  once more  conf i rmed that a 3-sydnonyl  subs t i tuent  is a s t rong  e l ec t ron  accep to r .  

To study the ef fec t  of the he t e rocyc l i c  r ing  on the carboxyl  group in I, we de te rmined  the d i s s o c i a -  
t ion constants  of these ac ids .  A pK a of 1.7 is  p re sen ted  for  Ia in [7], but the condit ions and the method 
used to de te rmine  this cons tant  are  not indica ted .  We were  unable to reproduce  this value - a "trend" in 
the PKa f rom 1.87 to 1.96 was observed  in the po ten t iomet r ic  t i t ra t ion  of Ia in w a t e r .  A more  convenient  
so lvent  for  the po ten t iome t r i c  de t e rmina t ion  of the pKa values  of I was found to be 90% (by volume) aque-  
ous ethanol  (Table 1). The constants  for  the more  w a t e r - s o l ub l e  Ia and Ie were  de te rmined  in 50% a l c o -  
hol (PKa for  Ia was 2.97, while pK a for  Ie was 5.97). 

Sydnone-3 -ace t i c  acid (In) proved to be s t r o n g e r  by 1.5 o r d e r s  of magnitude than 3 - a l k y l s y d n o n e - 4 -  
ace t i c  acid (pK a 4.5 in 50% ethanol) [5]. This conf i rms  the p rev ious ly  [13] drawn conclusion that  the 3-  
sydnonyl subs t i tuent  is a s t r o n g e r  e l ec t ron  accep to r  than the 4-sydnonyl  group.  

The s t reng th  of ac ids  I a - f  d e c r e a s e s  rap id ly  as the number  of methylene l inks i n c r e a s e s .  I t  can be 
seen  (Fig.  1) that  the c h a r a c t e r  of t r a n s m i s s i o n  of the e l ec t ron ic  e f fec t  of a 3-sydnonyl  subs t i tuent  through 
the polymethylene  chain is qua l i t a t ive ly  s i m i l a r  to the c h a r a c t e r  of t r a n s m i s s i o n  for a number  of o ther  
s y s t e m s  of the Y(CH2)nX (III) type,  where Y is the r eac t ion  cen te r  and X is a subs t i tuent  (in the case  of 
I a - f ,  X = 3-sydnohyl  and Y = COOH). 

Quant i ta t ive ly  speaking,  the at tenuat ion of the inductive ef fec t  dur ing t r a n s m i s s i o n  through the po ly -  
methylene chain can be d e s c r i b e d  [14] by an equation of the Taft  type: 

pK~,~-pK.,o=p*~*z n, (1) 

where  n is  the number  of CH 2 groups ,  PKa,  o is  the pK a for  CHaY, and z is the coeff icient  of a t tenuat ion of 
the inductive effect  on t r a n s m i s s i o n  through one CH 2 group.  The obse rvance  of Eq. (1) for  sydnoneca rbox-  
y l i c  ac ids  Ia - f  and the z value we re  ve r i f i ed  as fol lows.  Equation (1)has the fo l lowingfo rmforX(CH2)n+  1Y: 

pgo, ,+,-pg~, o=p*(J*z'+~. (la) 

Dividing Eq.  (la) by (1) and t r an s fo rming  the r e s u l t ,  we obtain 

pK~, ~+, = (1 - z )  pK,~, o +zpK . . . . .  (2) 

Since (1--z)PKa, o is acons tan t ,  a s t r a i g h t  line should be obse rved  in coord ina tes  of PKa,n+ 1 and PKa,n; in 
fact ,  to a ce r t a in  approx imat ion ,  a s t r a i g h t  line is obse rved  (Fig .  2). F r o m  this graph,  we find z = 0.36 
f rom the slope of the l ine ,  while we de te rmine  pKa, o = 7.30 f rom the segment  cut out on the PKa,n+ 1 ax is .  
These a re  comple te ly  r easonab le  values  if one takes into account  that for a number  of s y s t e m s  of the III 
type [14] z = 0.375 + 0.045, while pK a = 7.24 for  CH3Y , i . e . ,  CH3COOH , in 90% ethanol .  

As a l r eady  noted in [14], the following a r i s e s  f rom Eq.  (1): s ince P*X-Y < 0 for PKa, the pK a should 
not be g r e a t e r  than pK a,o at  any n value for an e l ec t ronega t ive  subs t i tuent  X(a*X > 0), but  PKa,n for  syd -  
nonecarboxyl ic  acids  I a - f  becomes  l a r g e r  than PKa,o when n = 5; when n > 5, the e l e c t r o n - d o n o r  p r o p e r -  
t ies  of the polymethylene chain shield the ef fec t  of the e l ec t ronega t ive  subs t i tuent .  Equat ion (1) can t h e r e -  
fore be obse rved  only when n ~ 4. F o r  the d i r e c t  ve r i f i ca t ion  of this and for  t h e d e t e r m i n a t i o n o f t h e p a r a m -  
e t e r s ,  Eq. (1) was conver ted  to l o g a r i t h m i c  fo rm:  

lg(pK~, o-pK~, n) =lg(-p*o*) +n lg z (3) 

The graph in coord ina tes  of log (PKa ,o -PKa ,  n) and n for  PKa, o = 7.30 =~ 0.05 and n -< 4 has l i n e a r  c h a r a c -  
t e r  {Fig. 3), and the slope of the line c o r r e s p o n d s  to log z = - 0 . 4 1  • 0.03, i . e . ,  z = 0.39 �9 0.03; this is in 

t h e r e  and subsequent ly ,  the methylene groups a re  reckoned f rom the sydnone r ing .  
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TABLE 3. N - N i t r o - S u b s t i t u t e d  G lyc ines  

Com-[ rnp, ~ Empirical Found~ % Calc., 
pound [ formula C H N--  --C" H 

Ilc 126--128 
I I d !  (acetone)88_89 
I I e !  81--83 

C6H,oN20s 

CrH,~N2Os 
CgH,6N2Os 

37,9 

41,0 
46,7 

5,3 14,6 37,9 

5,8 14,0 41.2 
7,0 j" 12,2 46,5 

5,3 

5,9 
6,9 

% _ __1 Yield, 
N % 

14,7 18,8 

13,7 24,1 
12,0 31,5 

s a t i s f a c t o r y  a g r e e m e n t  wi th  the z va lue  ob ta ined  above in the a n a l y s i s  of  Eq .  (2). Consequen t ly ,  Eq .  (1) 
fo r  I a - f  when n --< 4 has  the f o r m  

pK~,,,, = 730- 8,5. 039 % 

T h u s ,  j udg ing  f r o m  the z va lue  of  0 .36 -0 .39 ,  the 3 - s y d n o n y l  s u b s t i t u e n t  should  be  c l a s s i f i e d  as  " n o r m a l " ;  
ice . ,  i t  should  be c l a s s i f i e d  wi th  those  s u b s t i t u e n t s  fo r  which  the c o e f f i c i e n t  of  a t t enua t i on  of  the induct ive  
e f f e c t  th rough  the p o l y m e t h y l e n e  cha in  (z) is  0~ �9 0~ and the induct ive  c o n s t a n t s  (~*) have c o n s t a n t  
va lue  s .  

The induct ive  Ta f t  c o n s t a n t  of  the 3 - s y d n o n y l  s u b s t i t u e n t  (a*a-Sy) was  c a l c u l a t e d  to be 4.8 fo r  Ia [13] 
s t a r t i n g  f r o m  a pK a of  1.7. To m o r e  a c c u r a t e l y  d e t e r m i n e  this  c o n s t a n t ,  we used  o u r  p r e v i o u s l y  found 
c o r r e c t  d i s s o c i a t i o n  c o n s t a n t  of Ia  in 50% e thano l  (pKa = 2.97)~ Subs t i tu t ion  of  th is  va lue  into the Taf t  
equa t ion  fo r  XCOOH in 50~o a l coho l  (pK a = 5 .50 -1o705  a*) [15] g ives  a*Sy_CH 2 = 1.5, and for  z = 0.36 we 

o b t a i n  a*a_Sy = 1o5/Z = 4.2 for  the 3 - s y d n o n y l  s u b s t i t u e n t .  

E X P E R I M E N T A L  

The UV s p e c t r a  of  e t hano l  s o l u t i o n s  o f  the compounds  w e r e  r e c o r d e d  wi th  a "Sh imadzu"  M P S - 5 0 L  
s p e c t r o m e t e r .  The IR s p e c t r a  w e r e  r e c o r d e d  wi th  a UR-10 s p e c t r o p h o t o m e t e r ,  whi le  the PMR s p e c t r a  
w e r e  r e c o r d e d  wi th  a V a r i a n  HA-100 s p e c t r o m e t e r  wi th  h e x a m e t h y l d i s i l o x a n e  as  the i n t e r n a l  s t a n d a r d .  
The p o t e n t i o m e t r i c  t i t r a t i o n  was  made  wi th  an L P M - 6 0 m  p o t e n t i o m e t e r  (the c o n c e n t r a t i o n  of  the c o m -  
pounds  was  10 -3 m o l e ,  and the t i t r a n t  was  0,1 N NaOH). 

N - N i t r o s o - N - ( 2 ' - e a r b o x y e t h y l ) g l y c i n e  ( l ib) .  A mix tu r e  of  8o91 g (0.1 mole)  of  f l - a l a n i n e ,  5~ g (0ol 
mole)  of  p o t a s s i u m  h y d r o x i d e ,  13.4 g (0.1 mole)  of  the s o d i u m  b i s u l f i t e  d e r i v a t i v e  of f o r m a l d e h y d e ,  and 50 
m l  of  w a t e r  was  t r e a t e d  in the c o u r s e  of  30 rain wi th  s t i r r i n g  wi th  a so lu t i on  of  6.5 g (0ol mole)  of  p o t a s -  
s i u m  cyan ide  in 20 ml  of  w a t e r ~  A f t e r  3 h, a so lu t ion  of  8 g o f  p o t a s s i u m  h y d r o x i d e  in 25 ml  o f  w a t e r  was 
added ,  and the m i x t u r e  was  r e f luxed  fo r  3 h and hea ted  in vacuo fo r  a few min  a t  40~176 I t  was  then coo led ,  
and 10 ml  of  c o n c e n t r a t e d  h y d r o c h l o r i c  ac id  was  added .  Th i s  m i x t u r e  was  then cooled  to 2-0 ~ and t r e a t e d  
wi th  a s o l u t i o n  o f  7.6 g of  s o d i u m  n i t r i t e  in 30 mI of  w a t e r ,  a f t e r  which  i t  was  a g a i n  ac id i f i ed  to pH 3~ 
wi th  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d .  The m i x t u r e  was  then s t i r r e d  for  3 h and e x t r a c t e d  wi th  e thy l  a c e -  
t a r e .  The e x t r a c t  was  d r i e d ,  the s o l v e n t  was  r e m o v e d  by  d i s t i l l a t i o n ,  and the r e s i d u e  was  r e c r y s t a l l i z e d  
f r o m  e thy l  a c e t a t e - p e t r o l e u m  e t h e r  to give 3 g (17008%) of  IIb wi th  mp 114 .5-116 .5~  Found:  C 34.16; 
H 4.69; N 15o50~. CsHsN2Os~ C a l c u l a t e d :  C 34.10; H 4.57; N 15.89~.  

N - N i t r o - s u b s t i t u t e d  g l y c i n e s  I I c - e ,  the p h y s i c a l  c o n s t a n t s  and y i e l d s  of  which  a r e  p r e s e n t e d  in Table  
3,  w e r e  s i m i l a r l y  o b t a i n e d .  

3 - ( 3 ' - C a r b o x y p r o p y l ) s y d n o n e  (Ic) .  A m i x t u r e  of  0.3 g of IIc and 5 ml of  a c e t i c  a n h y d r i d e  was  a l lowed 
to s tand  fo r  3 days  at  r o o m  t e m p e r a t u r e ,  a f t e r  which  the a c e t i c  a n h y d r i d e  and me thano l  w e r e  r e m o v e d  by  
d i s t i l l a t i o n  at  25 ~ and the r e s u l t i n g  o i l  was  t r e a t e d  wi th  e t h e r .  The so l id  was  c r y s t a l l i z e d  f r o m  e thy l  a c e -  
t a t e - - p e t r o l e u m  e t h e r  to give 0.21 g (77.2~) of  Ic wi th  mp 90-90.5  ~ Found:  C 42.1; H ~~ N 16.0%. 
C6HsN204. C a l c u l a t e d :  C 42.0; H 4.7; N 16o2%o 

3 - ( 4 ' - C a r b o x y b u t y l ) s y d n o n e  (Id).  A m i x t u r e  of  0.5 g of  IId and 10 ml  of  a c e t i c  anhyd r ide  was  a l lowed 
to s tand  fo r  24 h a t  r o o m  t e m p e r a t u r e ,  a f t e r  wh ich  the a c e t i c  a n h y d r i d e  and m e t h a n o l  w e r e  r e m o v e d  by  
d i s t i l l a t i o n  a t  r o o m  t e m p e r a t u r e ,  and the o i l  was  t r e a t e d  wi th  e t h e r .  The so l id  was  r e m o v e d  by f i l t r a t i o n  
and c r y s t a l l i z e d  f r o m  e thy l  a c e t a t e - p e t r o l e u m  e t h e r  to give a s u b s t a n c e  wi th  a double  m e l t i n g  po in t  (mp 
94-96  ~ and 109-110 ~ ~ I t  was  hea ted  in w a t e r  a t  70 ~ for  10 m i n ,  a f t e r  which  the w a t e r  was  r e m o v e d  by  d i s -  

t A c c o r d i n g  to [7], th is  compound has  mp 85 .5-86 .5  ~ and 124o5-125.5 ~ (wa te r ) .  
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tillation and the residue was dried over  P205 to give 0.38 g (84.4%) of Id with mp 117-118 ~ Found: 
C 45.3; H 5~ N 15.1gco C7HIoN204~ Calculated: C 45~ H 5.4; N 15.0%. 

3-(6 ' -Carboxyhexyl)sydnone (If). This compound, with nap 103-104 ~ (ethyl a c e t a t e - p e t r o l e u m  ether) ,  
was obtained in 24.0% yield f rom 2.8 g of IIf and 5 mlof t r i f luoroace t i canhydr ide  by the method used to p r e -  
pare  Ic~ Found: C 50~ H 6~ N 12o7%. CsH14N2Oa. Calculated: C 50.5; H 6.6; N 13~ 

3- ( l ' -Carboxypropyl )sydnone  (Ig). A mixture of 2.57 g of ot-aminobutyric acid, 1.4.0 g of potass ium 
hydroxide,  3~ g of the bisulfite derivative of formaldehyde,  and 35 ml o f water  was treated with a solu-  
tion of 1.62 g of potass ium cyanide in 10 ml of water  in the c o u r s e  of 30 rain with s t i r r ing .  After 3 h, a 
solution of 2.5 g of potass ium hydroxide in 8 ml of water  was added, and the mixture was refluxed for 3 h 
and heated in vacuo at 40 ~ for a few min. It was then cooled and acidified to pH 6.0 with concentrated hy-  
drochlor ic  acid. The acidic mixture was then treated with a solution of 2.25 g of sodium nitrite in 20 ml 
of water ,  and the mixture was then again acidified to pH 3.0 with concentrated hydrochloric  acid. It was 
then s t i r red  for  3 h and extracted with e ther .  The ex t rac t  was dried over  MgSO o and the e ther  was r e -  
moved by distillation. The residual  oil was treated with 8 ml of acetic anhydride, and the mixture was a l -  
lowed to stand in the dark for 3 days. Water was then added to it, and the mixture was evaporated to d r y -  
ness .  The residue was crysta l l ized f rom ethyl a c e t a t e - p e t r o l e u m  ether  to give 0.94 g (21.9~) of Ig with 
mp 139-141% Found: C 41.9; H 4.7; N 16.1q. C6HBN204. Calculated: C 41.9; H 4.7; N 16.3~c. 
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