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The synthesis of oxo derivatives of pyrrolo[3, 4-d]pyfimidine has been 
effected by the reaction of the lactone of 5-(hydroxymethyl)-orodc 
acid with ammonia or primary amines. In a number of cases, in place 
of the free Organic bases their salts with mineral acids were used sue- 
cessfully. A number of 2, 4, 7-trioxo derivatives of pyrrolo[a, 4-d]pyri- 
midine and some new derivatives of orotic acid have been synthesized. 

In p r e v i o u s  p a p e r s  we have  r e p o r t e d  the  s y n t h e s i s  
of the  l ac tone  of 5 - ( h y d r o x y m e t h y l ) o r o t i c  ac id  [1] and 
i t s  c h e m i c a l  r e a c t i o n s  [2]. The p r e s e n t  w o r k  i s  a con-  
t i nua t ion  of i n v e s t i g a t i o n s  of the  c h e m i c a l  p r o p e r t i e s  
of the  l ac tone  of 5 - ( h y d r o x y m e t h y l ) o r o t i c  ac id  (I) with 
the  ob jec t  of ob ta in ing  f r o m  i t  l a c tones  f o r m i n g  oxo 
d e r i v a t i v e s  of p y r r o l o [ 3 , 4 - d ] p y r i m i d i n e .  

In r e c e n t  y e a r s  s y n t h e s e s  of amino  and oxo d e r i v a -  
t i v e s  of p y r r o l o [ 3 , 4 - d ] - p y r i m i d i n e  have  been  pub-  
l i shed  which  w e r e  c a r r i e d  out by the c o n d e n s a t i o n  of 
guan id ine  o r  u r e a  wi th  d e r i v a t i o n s  of o x o p y r r o l i n e  
and d i o x o p y r r o l i n e  [3 ,4] ,  and of guanid ine  wi th  d e r i v a -  
t i v e s  of p y r r o l i n e  [5]. S t a r t i n g  f r o m  the l ac tone  of 
5 - ( h y d r o x y m e t h y I ) o r o t i c  ac id  (I), we have  c a r r i e d  out 
a new s y n t h e s i s  of oxo d e r i v a t i v e s  of p y r r o l o [ 3 , 4 - d ] p y -  
r i m i d i n e ,  i . e . ,  in c o n t r a s t  to the  s y n t h e s e s  m e n t i o n e d  
above  [3, 5], not  f r o m  p y r r o l e  d e r i v a t i v e s  with the  sub-  
sequen t  c o n s t r u c t i o n  of the  p y r i m i d i n e  r i n g  but  f r o m  
compounds  a l r e a d y  con ta in ing  a p y r i m i d i n e  r i n g  with  
the  subsequen t  bu i ld ing  up of the o x o p y r r o l i n e  r ing .  
When g a s e o u s  a m m o n i a  was  p a s s e d  into a so lu t ion  of 
the  l a c tone  I in  e thy lene  g lyco l  at  130 ~ C o r  when a 
m i x t u r e  of I with a p r i m a r y  a m i n e  was  hea t ed ,  aga in  
in e thy lene  g lyco l ,  a t  a t e m p e r a t u r e  of 150~ ~ C, 
d e r i v a t i v e s  of 2 , 4 ,  7 - t r i o x y p y r r o l o [ 3 , 4 - d ] p y r i m i d i n e  
( I I -VI I )  w e r e  ob ta ined  (Tab l e  1). 
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The u s e  of s a l t s  of p r i m a r y  a m i n e s  wi'~h m i n e r a l  
a c i d s  i n s t e a d  of the  p r i m a r y  a m i n e s  t h e m s e l v e s  en -  
ab l ed  us  to ob ta in  d e r i v a t i v e s  of p y r r o l o n e [ 3 , 4 - d ] -  
p y r i m i d i n e  in high y ie ld .  By the  r e a c t i o n  of I wi th  

the  h y d r o c h l o r i d e s  of a n i l i n e ,  p - a n i s i d i n e ,  and e y c l o -  
h e x - l - e n y l e t h y l a m i n e ,  compounds  III, IV, and VII 
m e n t i o n e d  above  w e r e  obta ined ,  whi le  the  h y d r o c h -  
l o r i d e s  of n - b u t y l a m i n e  and of b e n z y l a m i n e  gave c o m -  
pounds VIII and IX. 

In add i t ion  to  the  m i n e r a l  s a l t s  of the  a l k y l a m i n e s  
and a r y l a m i n e s ,  we u sed  the h y d r o c h l o r i d e  of a h e t e r o -  
c y c l i c  amine ,  4 - a m i n o a n t i p y r i n e ,  and obta ined  c o m -  
pound XII .  

In i nd iv idua l  c a s e s ,  in p a r t i c u l a r  in the c a s e  of 
w e a k  p r i m a r y  a m i n e s ,  fo r  e x a m p l e  ~ - a m i n o a c i d s ,  
t h e i r  u se  in the p r e s e n c e  of a m i n e r a l  ac id  p r o v e d  to 
be  the only s u i t a b l e  m e t h o d  for  the  f o r m a t i o n  of p y r -  
r o l o p y r i m i d i n e  d e r i v a t i v e s .  Thus ,  for  e x a m p l e ,  i t  
was  i m p o s s i b l e  to obta in  a p y r r o l o p y r i m i d i n e  d e r i v a -  
t ive  by the ac t ion  of gy lc ine  on I a t  180 ~ C in e thy lene  
gy l co l  but  the r e a c t i o n  with  s - a m i n o  a c i d s  unde r  the  
s a m e  cond i t ions  but  in the  p r e s e n c e  of h y d r o c h l o r i c  
a c id  led  to  the  f o r m a t i o n  of d e r i v a t i v e s  of p y r r o l o [ 3 , 4 -  
d ] - p y r i m i d i n e  con ta in ing  in pos i t i on  6 a c a r b o x y m e t h y l  
g roup  (X) when g lyc ine  was  used  and a c a r b o x y e t h y l  
g roup  (XI) w e r e  a l so  ob ta ined  by the r e a c t i o n  of I wi th  
the  h y d r o c h l o r i d e s  of the e thyl  e s t e r  of g lyc ine  and the 
m e t h y l  e s t e r  of f l - a l an ine .  

In the r e a c t i o n  of I wi th  g lyc ine  in  e thy lene  g lyco l  
in the p r e s e n c e  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 ,  
the  i n i t i a l  p r o d u c t  was  not  X but  i t s  mono(e thy lene  
glycol)  e s t e r  (A), which  was  c o n v e r t e d  into X by b r i e f  
bo i l ing  with  d i lu t e  h y d r o c h l o r i c  acid.  
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Compound  A d i f f e r s  m a r k e d l y  f rom X in i t s  m e l t -  
ing  point  and IR s p e c t r a ,  p a r t i c u l a r l y  in the  h igh-  
f r e q u e n c y  r eg ion ,  t t  con ta ins  a w e l l - d e f i n e d  n a r r o w  
a b s o r p t i o n  band  at  3530 cm -1 which i s  ab sen t  f r o m  
the  s p e c t r u m  of X and which  can be a s s i g n e d  to the 
OH s t r e t c h i n g  v i b r a t i o n s .  The s t r u c t u r e  of compound 
A was  c o n f i r m e d  by  i t s  s y n t h e s i s  f r o m  X by hea t ing  
t h e  l a t t e r  in e thy lene  g lyco l  in the p r e s e n c e  of h y d r o c h -  
l o r i c  ac id .  The r e a c t i o n  of the l ac tone  I with f l - a l a -  
n ine  took p l a c e  s i m i l a r l y .  In th i s  c a s e  the i n t e r m e -  
d i a t e  e s t e r  was  not  i s o l a t e d  but  a f t e r  the  e x c e s s  of 
e thy l ene  g l y c o l  had been  d i s t i l l e d  off in vacuum the 
r e s i d u e  was  sapon i f i ed  d i r e c t l y  by bo i l ing  with  d i lu te  
h y d r o c h l o r i c  ac id ,  and XI was  ob ta ined  in the  c r y s t a l -  
l ine  s t a t e .  
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Table  2 

O 
n 

H 

Com- 
pound 

XIII 

XIV 

XV 

XVI 

CH:~CH2OH 

CH2CH2 - - ~ - - ) ,  HC1 

C4H~ 

C4H9. HCi 

CH2C6H5 

Mp of 
the  ,Mp of the  

I base [hydroch- 
[ oC ' I'loride, "C 

191 

167 

185 

205--208 

225 

Empirical for- 
mula 

C~oHt~N405 

C22H3~N403. 
�9 HCI 

Found, % 

H CI 

6.06 

7.35 

44.19 

60.31 8.27 

56,40 8.39 

50.52 7.38 10.57 

55.15 5,70 - -  

20.59 

12.71 

C H 

44.11 

60.48 

CvtH2,tN403 

Ct4H2,N403 �9 
�9 HCI 

C2oH~oN403 

18,12 

17.20 

15.49 

Calculated, %C1 N 

5.88 --  20.58 

7.33 8 .36  12,82 

56.75 8,10 18.91 

50.52 751 10,67 16.84 

65.93 5.49 15.38 

Yield, % 

55.5 

83.8 

45,0 

77.0 

In ou r  s tudy of the r e a c t i o n  of the  l ac tone  of 5-  
( h y d r o x y m e t h y l ) - o r o t i c  a c id  with p r i m a r y  a m i n e s  
we w e r e  i n t e r e s t e d  in the  ques t ion  of what  compounds  
could  be the  i n t e r m e d i a t e s  in the  f o r m a t i o n  of the  
p y r r o l o p y r i m i d i n e  d e r i v a t i v e s � 9  We had p r e v i o u s l y  
s tud ied  the  ac t i on  on I of such  s t r o n g  a m i n e s  a s  p i -  
p e r i d i n e  and d i e t h y l a m i n o e t h y l a m i n e  and as  the  m a i n  
r e a c t i o n  p r o d u c t s  we had i s o l a t e d ,  r e s p e c t i v e l y ,  5-  
p i p e r i d i n o m e t h y l o r o t i c  and 5 - ( d i e t h y l a m i n o e t h y l a m i -  
n o m e t h y l ) o r o t i c  a c id  [1]. 

In the p r e s e n t  work ,  in o r d e r  to ob ta in  p o s s i b l e  
i n t e r m e d i a t e s  in  the  s y n t h e s i s  of the  p y r r o l o p y r i m i -  
d ine  d e r i v a t i v e s  we s tud ied  the  ac t i on  on l ac tone  I 
of a n u m b e r  of p r i m a r y  a m i n e s  of d i f f e r e n t  b a s i c i t i e s .  
I t  was  found tha t  in  the  c a s e  of weak  a r o m a t i c  p r i m a r y  
a m i n e s  such as  an i l ine ,  p - a n i s i d i n e ,  and p - c h l o r o a n i -  
l ine  the  r e a c t i o n  d id  not  t ake  p l a c e  at  a l l  be low 140 ~ C, 
whi l e  in the  r a n g e  140~ ~ C the p y r r o l o p y r i m i d i n e  
was  f o r m e d  and i t  was  i m p o s s i b l e  to i s o l a t e  any in -  
t e r m e d i a t e  compound.  S i m i l a r  r e s u l t s  have  r e c e n t l y  
been  ob t a ined  in  the  ac t i on  of p r i m a r y  a r o m a t i c  a m i n e s  
on ~ - a m i n o - T - b u t y r o l a c t o n e  [6]. 

In the  ac t ion  on l a c t o n e  I of s t r o n g e r  p r i m a r y  
a m i n e s  such  as  e t hano l amine ,  c y c l o h e x - l - e n y l e t h y -  
l a m i n e ,  n - b u t y l a m i n e ,  and b e n z y l a m i n e  (PKa of t h e s e  
b a s e s  9 - 1 0 )  i t  was  found tha t  in an a l c o h o l i c  m e d i u m ,  
even at  75~  ~ C, opening  of the  l ac tone  r i n g  took 
p l a c e  wi th  the f o r m a t i o n  of the  c o r r e s p o n d i n g  a m i d e s  
of 5 - a m i n o m e t h y l - s u b s t i t u t e d  o r o t i c  a c i d s  XI I I -XVI)  
(Tab l e  2). 

On be ing  hea ted  in e thy lene  g lyco l  a t  180 ~ C, t h e s e  
a m i d e s  r e s i n i f i e d  with  the  f o r m a t i o n  of a m i x t u r e  d i f -  
f i cu l t  to s e p a r a t e ,  but  under  the  s a m e  cond i t ions  in 
the  p r e s e n c e  of an add i t i ona l  amount  of the c o r r e s p o n d -  
ing p r i m a r y  a m i n e  they  w e r e  s m o o t h l y  c o n v e r t e d  into 
p y r r o l o p y r i m i d i n e  d e r i v a t i v e s .  The r e a c t i o n  a l s o  took 
p l a c e  s m o o t h l y  if the  a m i d e s  w e r e  hea ted  in w a t e r  in 
the  p r e s e n c e  of an a l k a l i  or  a m i n e r a l  ac id .  F o r  e x -  
a m p l e ,  in aqueous  a l k a l i  o r  aqueous  h y d r o c h l o r i c  
ac id  a m i d e s  XIII and XV w e r e  c o n v e r t e d  even at  80 ~  

100 ~ C into p y r r o l o p y r i m i d i n e  d e r i v a t i v e s  which  w e r e  
a b s o l u t e l y  i d e n t i c a l  with the  a b o v e - m e n t i o n e d  c o m -  
pounds VI and VII. 

A p p a r e n t l y  in an a l k a l i n e  or  ac id  m e d i u m  the a m i d e s  
of 5 - a m i n o m e t h y l - o r o t i c  ac id  that  w e r e  obta ined u n d e r -  
go h y d r o l y s i s  o r  a l c o h o l y s i s  of the  a m i d e  group  and 
the  5 - a m i n o m e t h y l  d e r i v a t i v e  of o ro t i c  ac id  so p r o -  
duced i m m e d i a t e l y  c y c l i z e s  with the f o r m a t i o n  of the  
p y r r o l i n o n e  r ing .  To c o n f i r m  th is  hypo the s i s  we syn -  
t h e s i z e d  the 5 - f l - h y d r o x y e t h y l a m i n o m e t h y l  d e r i v a t i v e  
of  o r o t i c  ac id  (XVII) by  the  ac t ion  of e t h a n o l a m i n e  and 
f o r m a l i n  on o r o t i c  ac id  in  a Mannich  r e a c t i o n .  When 
XVII was  hea ted  with 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  
at  80 -100  ~ C o r  w a s  hea t ed  in  e thy lene  g lyco l  a t  1 4 0 -  
180 ~ C wi thout  h y d r o c h l o r i c  ac id  the  6 - f l - h y d r o x y e t h y l  
d e r i v a t i v e  of  p y r r o l o p y r i m i d i n e  w a s  ob ta ined  and th i s  
w a s  i d e n t i c a l  wi th  compound VI s y n t h e s i z e d  by  hea t i ng  
I wi th  e t h a n o l a m i n e  in e thy lene  g lyc o l .  S i m i l a r l y ,  when 
5 - T - h y d r o x y p r o p y l a m i n o m e t h y l o r o t i c  ac id  (XVIII) [1] 
was  hea t ed  in  e thy lene  g lyco l  at  140 -180  ~ C a p y r r o l o -  
p y r i m i d i n e  d e r i v a t i v e  (XIX) con ta in ing  a y - h y d r o x y -  
p r o p y l  g roup  in p o s i t i o n  6 was  ob t a ined .  

The r e s u l t s  ob ta ined  in our  s tudy  of the  r e a c t i o n s  
of a m i d e s  of 5 - a m i n o m e t h y l o r o t i c  ac id  and of the  5- 
a m i n o m e t h y l  d e r i v a t i v e s  of o ro t i c  ac id  XVII and XVIII 
show tha t  they  can  ac t  as  i n t e r m e d i a t e s  in the syn the -  
s i s  of the  2, 4, 7 - t r i o x o  d e r i v a t i v e s  of p y r r o l o [ 3 ,  4 - d ] p y -  
r i m i d i n e  f r o m  I. 

Al l  the  2, 4 , 7 - t r i o x o  d e r i v a t i v e s  of 6 - s u b s t i t u t e d  
p y r r o l o [ 3 ,  4, - d ] p y r i m i d i n e s  a r e  c r y s t a l l i n e  compounds  
having  high m e l t i n g  po in t s  (with d e c o m p o s i t i o n )  and,  
a s  a r u l e ,  t hey  a r e  s p a r i n g l y  so lub le  in w a t e r  and the  
usua l  o r g a n i c  so lven t s ,  Compounds  con ta in ing  an a l i p h a -  
t i e  r e s i d u e  in  p o s i t i o n  6 a r e  s l i g h t l y  m o r e  so lub l e .  

The IR s p e c t r a  of the 2, 4, 7 - t r i o x o  d e r i v a t i v e s  of 
p y r r o l o [ 3 , 4 - d ] p y r i m i d i n e  show c h a r a c t e r i s t i c  b a n d s  in 
the high f r e q u e n c y  r e g i o n  3330-3190  c m  - I  (NH) and 
conta in  t h r e e  bands  in the  r e g i o n  of the  s t r e t c h i n g  
v i b r a t i o n s  of c a r b o n y l  g roups  in the r a n g e s  1750-1730 ,  
1715-1700 ,  and 1690-1665 c m  -1 "depending on the 
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s u b s t i t u e n t s  in p o s i t i o n  6. ( T h e  I R  s p e c t r a  of  a l I  t h e  

c o m p o u n d s  w e r e  t a k e n  on  a U R - 1 0  s p e c t r o p h o t o m e t e r  

in t h e  f o r m  of  m u l l s  in p a r a f f i n  o i l . )  

EXPERIMENTAL 

2, 4, 7-Trioxo-l, 2, 8, 4, 5, 6, 7-heptahydropyrrolo[8, 4-d]pydmidine 
(II). a) Caseous ammonia was passed into a mixture of 0.1 mole of I 
and 150 ml of ethylene glycol at 130 ~ C for 6 hr. The dark brown 
solution was filtered and the fiItrate was diluted with 75 ml of water 
and neutralized with concentrated hydrochloric acid, after which the 
precipitate was filtered off with suction. After recrystallization from 
water (1: 160), II was obtained in the form of a yellowish micro- 
crystalline powder [3]. 

b) Compound II was also obtained by heating a mixture of I with 
ammonium chloride in ethylene glycol (2 hr at 180 ~ C). 

2, 4, 7-Trioxo derivatives of pyrrolo[3, 4-d]pyrimidine substituted 
in position 6. 

Compounds IiI-V, VIII, IX, and  XH (Table !). A mixture of 0.1 
mole of I and 0.25 mole of the appropriate primary amine or its hydro- 
chloride was heated in ethylene glycol (1: 20) at 180 ~ C for 2 hr. This 
gave compounds III, IV, V, VIII, IX, and XII, which precipitated 
when the reaction mixture was cooled and diluted with water. They 
were filtered off and washed with water. Compounds III, IV, V, and 
IX were crystallized from dimethylformamide and VIII from water or 
ethanol, and XII was purified by reprecipitation from a dilute aqueous 
alkaline solution with hydrochloric acid. 

Compounds VI and VII, A mixture of 0.1 mole of I and 0.25 mole 
of ethanolamine or cyclohexenylethylamine was heated in ethylene 
giycol in a ratio of 1:10 (2 hL 150 ~ C). The ethylene glycol was 
distilled off in vacuum and the residual VI was crystallized from water 
and VII from alcohol. If the starting material was cyclohexenylethy- 
1amine hydrochloride, VII was obtained in ethylene glycol with heat- 
ing (180 ~ C) in the same way as described in method (a). 

Compounds X and XI. a) A mixture of 0.1 mole of I and 0.02 mole 
of glycine was heated in 6 ml of ethylene glycol in the presence of 2 
ml of concentrated hydrochloric acid at 180 ~ C for 1.5 hr. The cry- 
stalline precipitate (compound A was filtered off with suction and 
heated with 18% hydrochloric acid for 20 rain. Compound X was ob- 
tained in the form of colorless prismatic crystals from water). 

b) Compound X was obtained by heating a mixture of 0.01 mole 
of the lactone I and 0.02 mole of the hydrochloride of the ester of 
glycine in ethylene glycol (8 ml) at 180 ~ C. After the intermediate 
ester had been boi!ed with dilute hydrochloric acid, compound X 
was isolated in the same way as described in method (a). 

e) Compound XI was obtained under the same conditions as those 
described in methods (a) and (b) by the reaction of the lactone I with 
~-aniline or with the hydrochloride of the methyl ester of B-aniline 
with the difference that after the reaction the ethylene glycol was dis- 
tilled off in vacuum and the residue, without purification, was boiled 

with 18% hydrochloric acid and the XI obtained was crystallized from 

water. 
Mono(ethytene glycol) ester of 2, 4, 7-trioxo-1, 2, 3, 4, 5, 6, 7- 

heptahydropyrrolo[3, 4-d]pyrlmid-6-ylacetle acid (k). a) A mixture 
of 0.01 mole of I and 0.02 mole of glycine was heated in ethylene 
glycol (6 ml) in the presence of 2 ml of hydrochloric acid at 180 ~ C 
for 1.5 hr. After cooling, the precipitate of A was filtered off with 
suction, washed with cold water, and crystallized from water, Yield 
80.%. Colorless prisms, mp 261 ~ C. Found, %: C 44.33; H 4.20; N 
15.53. Calculated forCl0HnN306,%: C 44.60; H4.08; N15.61. 

b) A mixture of 0.01 mole of X and 6 ml of ethyIene glycol was 
heated in the presence of 2 ml of concentrated hydrochloric acid at 
180 ~ C for 1.5 hr and, after cooling, the precipitate was separated off. 

Mp 261 ~ C (from water); a mixture with compound A obtained by me-  
thod (a) gave no depression of the melting point; the ester obtained 

was identical with compound A in its elementary analysis and IR spec- 

trum. 

Amides of 5-aminomethyl derivatives of erotic acid (XIII-XVI). 
A mixture of 0.01 mole of I and 0.03 mole of a primary amiilc 
(ethanolamine, cyclohex-l-enylethylandne, butylaminc, or bcnzy- 
lamine) was heated in ethanol (1: 30) under reflux for t;-10 hr. Cent- 
pounds XIII and XV were purified by crystallization from ethanol, and 
XVI was precipitated with water from its soiutiop, in dimctilylforma- 
mide. The hydrochlorides of XIV and XV were obtained by crystalliz- 
ing them from an ethanolic solution of hydrogen chloride (Table 2). 

Conversion of the 5-aminomethylorotamides XIII and XV into 
derivatives of pyrrolo[a, 4-d]pyrtmidine VI and VIII, a) A solution of 
0.3 g of XIII in 15 ml of water containing 0.08 g of sodium hydroxide 
was heated at 80~ ~ C for 6 hr, after which it was cooled, neu- 
tralized with hydrochloric acid, and evaporated in vacuum, and the 
residual VI was crystallized from water. 

b) A mixture of 0.15 g of XIII and 0.1 g of ethanolamine was 
heated in 1 mi of ethylene glycol at 180 ~ C for 1.5 hr. After the sol- 
vent had been distilled off in vacuum, the residue was neutralized 
with 5% hydrochloric acid, and crystallization from water yielded Vt. 

c) A mixture of 1 g of XV and 50 ml of concentrated hydrochloric 
acid was heated at 80~ ~ C for 6 hr. After the solution had been 
evaporated in vacuum, the residue was crystallized from water, giving 

VIII. 
5-(B-Hydroxyethylaminomethyl)orotic acid (XVII). To a mixture of 

1.74 g of erotic acid and 1.83 g of ethanolamine in 80% aqueous 
ethanol was added 1.89 g of 39~ aqueous formalin and the mixture 
was boiled for 8 hr, after which the precipitate was fittered off and 
crystallized from ethanol Yield 0.7 g, mp 230-233 ~ C. Found, %: 
N 18.43. Calculated for CsHIINsOs, %: N 18.34. Unchanged erotic 
acid was isolated from the mother liquor. 

Conversion of the 5-amlnomethyl derivatives of orotic acid XVII 
and XVII [I] into the pyrrolo[8, 4-d]pyrimidine derivatives VI and XIX. 
a) Compound XVII was heated with concentrated hydrochloric acid at 

80~ ~ C for 2 hr. After the solvent had been distilled off in vacuum, 

the residual VI was crystallized from water. 

b) Compound XVII was heated in ethylene glycol at 180 ~ C for 1.5 

hr and, after the solvent had been distilled off in vacuum, crystalliza- 
tion of the residue from water yielded VI. Under the same conditions 
as for (a) and (b), 5-y-hydroxypropylaminomethylorotic acid XVIII [1] 
gave XIX (R =CHzCHsCHeOH ) with mp 253 ~ C. Found, %: C 48.00; H 
4.90; N 18.54. Calculated for CgHIINsO4, %: C 48.00: H 4.88; N 

18.66. 
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