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Organic Chemistry 
Alkylation of salts of N-nitrohydroxylamines with chloromethylnitramines 
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The reactions of Ag-salts of N-nitrohydroxylamines with N-methyI-N-chloromethylnitra- 
mine afford mainly products of O-alkylation, whereas the reactions of the corresponding 
Li-, Na-, K-, Mg-, and NH4-salts in *he presence of tetrabutylammonium bromide (TBAB) 
give mainly products of N-alkylation. The reactions of the corresponding NH4-salts with bis- 
(chloromethyl)nitramine in the presence of TBAB lead solely to products of O-alkylation 
Increasing in the amount of TBAB results in the appearance of the N-isomer 
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Earlier we developed methods for the synthesis of 
N-n i t rohydroxylamines  (NHA),  M e N ( N O ? ) O R ,  where 
R are radicals with different electronegativit ies,  t - 3  The 
possibility of synthesing N H A  with e lec t ron-accept ing  
substi tuents in the radical at the N atom is studied in 
this work. As part of  this study the reactions of the salts 
of  N H A  1--3 with ch loromethyln i t ranmtes  4 and 5 were 
investigated. 

[RON{NO2) ] M' CICH2N(NO2)CH 3 

1: R MeN( NO:#)CH:, 4 
2: R Me 

[ 'M N{NO2)O]2CH 2 CICH2N(NO2)CH2CI 
3 5 

lake ni t ramines,  which are close analogs to NHA,  
ambident  anions I - - 3  can be alkylated at the N or O 
atoms. As a rule, alkylat ion proceeds at both c e n t e r s  
Therefore ,  one should expect  the formation of  the prod-  
uct of  N-alkylat ion (N- i somer)  and geometr ic  isomers of  
the product  of  O-alkylat ion (O-isomer) .  4 To identify the 

products,  analytical  criteria are needed that allow one to 
carry out the analysis without isolating the individual 
compounds~ This analysis can be done using the spectral 
data on the N- and O-isomers.  lit order  to obtain this 
criteria, the reactions of  the W-sa l t s  of  I and 3 with 
methyl iodide were studied, the products were isolated, 
and their IH and 13C N M R  spectra were studied. The 
choice o fAg-sa l t s  is explained by tile fact that within the 
n i t r amine  series,  the:; p r imar i ly  give p roduc t s  o t  
O-a lky la t ion  Products of the N-methyla t ion  of I and 3 
are known 3 ~Fhe Ag-salt of 2 was not s tudied since it 
was impossible to isolate the corresponding product  of  
its N-methyla t ion ,  M e N ( N O ? ) O M e ,  due to its high 
vola t i l i ty )  

The reaction of  the Ag salt of 1 with Mel  results in 
the tk~rmation of products 6 a - - c  in a ratio 6a : 6b,c 
1 7. J h e  product  of N-methyla t ion ,  6a, has been 
previously synthesized 3 by substitution nitrations* Corn- 

* Here and hereafter the N-isomer:~ were identified by the 
addition of N-isomers obtained by an independent method to 
the tube of the NMR spectrometer~ 
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p o u n d s  6b ,c  are the  cis-trans-isomers of  the  O - m e t h y l a -  
t ion  p roduc t .  By a n a l o g y  wi th  O - i s o m e r s  o f  n i t r a m i n e s  s 
it c an  be a s s u m e d  tha t  trans-isomer 6b prevai ls  in the  
m i x t u r e  ( 6 b  : 6c ~- II : I).  

[ M e N ( N O 2 ) C H 2 O N ( N O 2 ) ]  Ag + + Mel  

1 

M e N ( N O 2 ) C H 2 O N ( N O 2 ) M e  ÷ 

6a 

+ M e N ( N O 2 ) C H 2 O N = N ( O ) O M e  

6b,c  

T h e  IH a n d  13C N M R  spec t ra l  da ta  for p r o d u c t s  

6 a - - c  are g iven  in Tab le s  I - - 4  
T h e  r eac t ion  of  the  Ag-sa l t  o f  3 wi th  Me l  aflk~rded a 

m i x t u r e  o f  five p roduc t s .  G e n e r a l l y ,  th i s  r eac t ion  can  
give six c o m p o n e n t s ,  the  N , N ' - d i m e t h y l a t i o n  p roduc t  

(7a) ,  two i somers  of  the  N , O - d i m e t h y l a t i o n  p roduc t  
(7b) ,  and  th r ee  s l e r e o i s o m e r s  of  the  O, O ' - d i m e t h y l a t i o n  
p r o d u c t  (7c) .  

[ N ( N O 2 ) O C  H 2 O N ( N O 2 ) ] a - Z A g  * + M e l  

3 

--- M e N ( N O 2 ) O C H 2 O N ( N O 2 ) M e  -, 

7 a  

+ M e N ( N O 2 ) O C H 2 O N = N ( O ) O M e  + [ M e O N ( O ) = N O I 2 C H  2 

7b 7c 

T h e  IH N M R s p e c t r u m  of  the  p r o d u c t  i so la ted  c o n -  
sists o f  t h r e e  g r o u p s  o f  s ignals  (A, B, and  C):  five 
s ing le t s  at 8 5 6 - - 5 . 8 ,  w h i c h  c o r r e s p o n d  to O C H 2 0  
g r o u p s  (A),  two s ingle ts  nea r  8 4 b e l o n g i n g  to C H 3 0  
g r o u p s  (B) ,  and  t h r e e  s ing le t s  nea r  8 3 5  c o r r e s p o n d i n g  
to C H 3 ( N O 2 ) N  g roups  ( C )  T h e  ra t io  of  the  in tens i t i e s  

"fable I. LH NMR spectral data of the N-isomeT~ (DMSO-d~_ ";) 

Compound  MeN CH 2 MeO 

6a 343 572  
3 45  

7a 3~49 559  

8a 335  579  
3~37 572  

9a 332  553  378  

10 350  5.58 
5.60 

13 573  376  

o f  the  s ignals  o f  g roup  A t o  t he  sum of  t he  i n t e n s i t i e s  o f  
the  s ignals  o f  g roups  B and  C is I 3, i n d i c a t i n g  t h a t  all 
t hese  s ignals  c o r r e s p o n d  to d i m e t h y l a t i o n  p r o d u c t s .  Tile 
ra t io  o f  the  in tens i t i e s  of  the  s igna ls  o f  g r o u p  C to the  
sum of  the  in t ens i t i e s  of  the  s ignals  o f  g r o u p s  B a n d  C is 
0 2 6 ;  t h e r e [ ~ r e  the  f rac t ion  o f  the  N - m e t h y l a t i o n  p rod -  
ucts  is 26 %. T h e  f rac t ion  o f  c o m p o u n d  7a,  w h i c h  has 
b e e n  o b t a i n e d  ear l ier ,  4 in the  m i x t u r e  is ~6 % ( T a b l e  I )  
A m o n g  i somers  7b, the  p r e d o m i n a n t  o n e  has  c h e m i c a l  
shif ts  at 5.79 and  3.45, and  the  m i n o r  i s o m e r  has  shi l l s  
at 5.67 and  3.47 ( O C H 2 0  and  M e N ( N O  2) g roups ,  respec-  
t ively).  In a d d i t i o m  g roup  A c o n t a i n s  two  m o r e  s ignals  

Table 2. 13C NMR slx'ctral data of the N-isomem (DMSO-d  6./;) 

Com- 
po-  
und 

M e N - - O  MeN--C  NCH2N N C t t 2 0  M e O  OCH~O 

6a 4436 37!)9 -- 81 8l . . . . . . .  

7a 4585 . . . . . . .  10175 

8a -- 38 59 71.60 8139 -- -- 
-- 39.32 . . . . . . . . . . .  

9a --  39.38 7125 -- 64.59 -- 

10 - -  - -  71.25 - -  - -  101.49 

13 - -  - -  71.44 - -  64 .26  - -  

Table 3. IH NMR spectral data of the 
O-isomers (DMSO-d 6, 8) 

Com- CH2 MeON MeN 
pound 

6b 584 3,96 3~42 

6e 5.81 3.95 3.42 

8 b , c  5 8 8  - -  3.42 
606  -- 3.43 

9b 580 3.90 3.35 

10 5 87 -- -- 
6 13 -- 3 39 

12 609  389  ....... 

Table 4. 13C NMR ~q)ectral data of the O-isomer,, (DMS()-d~,, 6) 

Com-NCH2ON . . . . .  N(O)CH 2 MeON(O) = MeN(NO 2) MeON = 

und 

6b 8(I.88 -- 57.85 3832 - 
6c 8087 - 5676 3850 -- 
8b 7950 7400 -- 3768 .... 
8c 8041 78.50 -- 3656 -- 
9b -- 7706 -- 3859 62.15 
II 81.11 7617 -- 3815 -~ 
12 -- 78.76 o- --  61.63 
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wi th  approximate ly  equal intensities (at 6 5.71 and 
5.88), which are at tr ibuted to the O C H 2 0  groups of  the 
two O , O ' - d i m e t h y l a t i o n  products  7c. Product 7a is the 
only one that can be identif ied with certainty in the 
13C NMRZ~spectrum (Table 2). It should be noted that 
three signals (at 8 5767,  57.59, and 5673)  of MeO 
groups are also observed. A compar ison of  the data of 
Tables 1--4 shows that the chemical  shifts of the carbon 
atom, which was the react ion center  of  the alkylating 
agent,  in the alkylat ion products ,  as well as the chemical  
shifts of tile protons at this carbon a tom,  are sufficiently 
reliable cri ter ion to at tr ibute the product  to the N- or 
O-series ( tot  the O-isomers,  these signals are located at 
weaker fields). 

Tile reaction of  the Ag-sal t  of  1 with chloride 4 
results in the formation of  N-alkyla t ion product  8 a  (in 
~8 % yield) and two isomers of  the O-alkylat ion prod- 
UCt 8b,c in the ratio 8b : 8c ~ 12 : I (Tables I - -4) .  

[MeN(NO 2)CH 2 ON(NOT)]- Ag* 4o CICH 2N(NO2)Me = 

= MeN(NO2)CH 2ON(NO2)CH 2N(NO2)Me + 

8a  

+ MeN(NO2)CH 20N=N(O)OCH 2 N(NO2)Me 

8 b , c  

It should be noted that  unstable compounds  are 
present in this mixture and the N M R  spectra  contains 
weak non- ident i f ied  signals. 

The reaction of  the Ag-sal t  of  2, with chlor ide 4 
affords a mixture of  two compounds  (ga and 9b) in the 
ratio 9a " 9b = "1 " 97 Judging from the N M R  spectral 
data,  compound  9a is the N- isomer  and 9b is the 
O-isomer  (Tables I - - 4 )  

[MeON(NO2)I-Ao + + CICH2N(NO2)Me ~- 

= MeON(NO2)CH2N(NO2)Me 4- 

9a  

MeON: N(O)CH2N(NO2)Me 

9b 

Thus, we established that the alkylation of the Ag-salts 
of N H A  in acetoni t r i le  occurs mainly at tile oxygen 
atom of the nitro group. 

We studied tile influence of  a metal cation on tile 
course of tile alkylat ion using the reactions of  the sahs of 
! and 2 conta in ing alkaline and a lkal ine-ear th  cations 
(NH 4, Li, Na, K, Mg) with chlor ide 4. The reactions 
were carried out in D M S O ,  in which these salts are 
readily soluble. The reactions of  the Ag-salts were car- 
ried out in acetoni t r i le  but tile alkaline and alkaline-  
earth salts of  I and 2 are poorly soluble in this solvent 

Table 5. Alkylalion of the NHA salts with chloride 4 

M + Salt I Salt 2. 

Time/h Yield (%) Time/h Yield (%) 

Li 03 340 05 42 
Na 10 587 05 55 
K 10 395 1,0 32 
Mg 10 650 05 61 
NI l  4 --  -- 40 42 

and their  reaction with chloride 4 for all intents and 
purposes does not proceed in this solvent. The reaction 
was m o n i t o r e d  by TLC (Si luRd UV-250 ,  e luen t  
CHCI3 : MeOH,  20 : I). Tile reaction was considered 
to be comple te  when tile spot of  chloride 4 disappeared 
from the chromatogram.  The reaction products  were 
isolated and analyzed by IH and Ii~C N M R  spectros-  
copy. We found that under these reaction condi t ions ,  
the N-alkylat ion products 8a and 9a are isolated in a 
practically pure s t a t e  The results obtained are given in 
Table 5. 

As can be seen from Table 5, the highest yields of 8a 
and 9a are oo~er~'ed with the magnesium salts. However,  
these salts are not very' c o m c n i e n t  since they are highly 
hygroscopic. In addit ion,  chloride 4 is probably not 
comple te ly  inert in DMSO and gives an acidic react ion 
with litmus. Therefore,  it was useful to develop a method 
for the alkylat ion of N H A  salts without  using D M S O  or 
magnesium salts of  NHA. 

We found that alkylation of  the a m m o n i u m  salts of  I 
and 2, with chloride 4 proceeds readily in acetoni t r i le  in 
the presence of  a phase trans[;zr catalyzer, t e t rabuty lam-  
monium bromide (TBAB), to afford 8a and 9a in 70 % 
and 73 % yields, respectively, i.e., the yield is even 
higher than in the case of  the magnesium salts of  I and 
2 in D M S O  The same results were obta ined using 
t r i e thy lbenzy lammonium bromide as the catalyst ,  it 
should be noted that the analysis of the IH N M R  
spectra showed the IZ~rmation of  ~20 % O-isomer  9b in 
the reaction of compounds  2 and 4, but O-isomers  8b,c 
were not found in the reaction of  compounds  I and 4. 

The reaction of the d i ammonium salt of 3 with 
chloride 4 in tile presence of TBAB results in the 
isolation of solely the product of N-alkylat ion 10 (Tables 
I and 2), [MeN(NO2)CH2N(NO2)OI2CH ?, however,  
the yield was only 25 %. An increase in the acidi ty of  
the medium was observed in tile course of  the reaction.  
In order to bind tile acids, which may destroy 3 NHA,  we 
carried out this reaction in the presence of Na2CO? and 
isolated N H A  10 in 8 1 %  yield. 

An unexpected result was obtained in tile alkylat ion 
of  the ammonium salts of l and 2 with d ichlor ide  5 in 
the presence of  TBAB. The reaction afforded solely the 
products of  O-alkylat ion,  11 and 12, respectively,  as one 
isomer each,  in practically quanti tat ive yields (Tables 3 
and 4)~ 
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[MeN(NO2)CH2ON(NO2)]_NH,~ + CICH2N(NO2)CH2CI TBAI~ 

: [MeN(NO2)CH2ON= N(O)OCH2]2 NNO 2 
11 

[MeON(NO2)] NH,~ + ClCH2N(NO2)CH2Cl 

= [MeON=N(O)OCH2]2NNO 2 

12 

It is known 6 that in the alkylation of ambident 
enolate anions, the ratio of free ions and ionic paiB in 
sohition affects the ratio of C- and O-products, as well 
as the ratio of cis-trans-isomers in the O-product. For 
example, O-alkylation with the [ormation of the trans- 
product is obser,'ed for free anions, and C-alkylation 
and the fortnatioll of the cis-product of an O-isomer 
proceeds mainly with contact ionic pairs, Taking into 
account these data one may assume that the alkylation 
of the salts of NHA ! and 2 with chloride 4 proceeds 
mainly with contact ion pairs, and the reaction with 
dichloride 5 proceeds with free anions. These different 
states of the salts of ! and 2 can result from the fact that 
a significantly larger amount of salt passes into solution 
in the case of chloride 4 than in dichloride 5. This 
means that the presence of an alkylating agent in t h e  
solution affects the solvent action of acetonitrile. Such 
influence is probable i f  we take into account the fact 
that the mass ratio between the alkylating agent and 
acetonitrile is 16 % for compound 4 and 20 % for 
compound 5 tinder the conditions used (see Experimen- 
tal). I f the a s sumpt ion  of  the inf luence  of  the c o n c e n t r a -  
t ions o f  the salts 1 and 2 m solu t ion  on the rat io o f  the 
products  o f  N- and O-a lkyla t ion  is t rue,  the a m o u n t  of  
T B A B  used in these react ions  should  also affect these 
ratios,  Le. ,  increas ing  the a m o u n t  o f  T B A B  should  restllt 
in an increase  in the c o n c e n t r a t i o n  o f  the salts in 
sohi t iou  and,  hence ,  an increase in c o n c e n t r a t i o n  of  
con tac t  ionic  pairs and,  as a result,  to the increase in the 
f ract ion o f  the N-a lky la t ion  product .  

To  check  this proposal ,  we have carr ied out the 
reac t ion  of  the salt of  2 with ch lor ide  4 with a decreased  
a m o u n t  o f  T B A B ,  and the react ion o f  the salt of  2 with 
d i ch lo r ide  5 with an increased a m o u n t  o f  TBAB.  It 
should  be no ted  that all the results given above were 
ob ta ined  using 20 mol % T B A B  with respect  to the salts 
o f  1 and 2. The  react ion o f  the salt o f  2 with ch lor ide  4 
in the  p resence  o f  5 % T B A B  afforded a product  with 
the rat io o f  N- (9a )  and O- i somers  (9b) 9 : I I (this ratio 
was equal  to 4 : I in the presence  of  20 % TBAB) .  For  
the reac t ion  o f  the salt o f  2 with d ich lor ide  5, increas ing 
the a m o u n t  o f  T B A B  resulted in the fo rmat ion  o f  the 
N-a lky la t ion  product  13, [ M e O N ( N O 2 ) I 2 C H 2 N N O  2 (see 
Tables  I and 2). T h e  fract ion o f  13 in the react ion 
p roduc t  was ~25 % for 45 % T B A B  and ~50 % for the 
e q u i m o l a r  a m o u n t  o f  TBAB.  

Titus, we have proved expe r imen ta l ly  that  the  ratio 
o f  the products  o f  N- and O-a lkyla t ion  in the reac t ion  o f  
the a m m o n i u m  salts of  N H A  with c h l o r o m e t h y l n i t r a -  
mines  depends  on the a m o u n t  o f  the  phase  t ransfer  
catalyst ,  i .e . ,  increas ing this a m o u n t  results in an in- 
crease in the ratio of  the N- i somer .  

Experimental  

IH and 13C NMRspectra were obtained on a BrukerWM 
250 instmmenL 

Alkaline and alkaline-earth salts of I and 2. Tile ammo- 
niurn salt I or 2 (M = NH4) (0.003 g-equiv ) was added to a 
sohition of metal (l.i, Na, K, Ms) (0003 g-equiv)  in abs~ 
MeOH (4 niL). The sohition was stirred until the amnlonium 
salt was completely dissolved, MeOH was concentrated to I/3 
of the initial volume, abs ether (5 mL) was added, and the 
mixture was stirred at 20 ~'C The white precipitate that li~rnled 
was filtered off and dried in vacuo to afford the salt in 
quantitative yield 

Silver salt of N-nitro-O-(g-nitrazapropyl)hydroxylamine. 
An aqueous solution (2 mL) of the ammonium salt of I 
(04 g, 2.18 retool) was mixed with an aqueous sohltion of 
AgNO 3 (0,38 g, 224 mmolL EtOH (20 mL) was added to tile 
solution. The precipitate that formed was filtered off, washed 
with cooled EtOH (2x5 mL), and dried in vacuo to afford 
05  g (84 %) of the silver salt of I. 

Silver salt of N-nitro-O-methylhydroxylamine. An aqueous 
solution (1 mL) of  the ammonium salt of 2 (0.4 g, 3.67 retool) 
was mixed with an aqueous solution (2 mL) o f A g N O  3 (062 g, 
3.71 retool). EtOH (20 mL) was added to the solution, and 
the solution was cooled at -10  to - 1 2  °C for 2 h. The 
precipitate that formed was filtered off, washed with cooled 
EtOH (2x5 mL) and ether, and dried in vacuo to afford 
056 g (76.7 %) of the Ag salt of 2. 

Disilver salt of methylene- O, O'-bis- N-nitrohydroxylamine. 
An aqueous solution (3 mL) of the diammonium salt of 3 
(0.5 g, Z47 mmol) was mixed with an aqueous solution (2 mL) 
of AgNO 3 (0~85 g, 5 retool). The precipitate that formed was 
filtered off, washed with water, MeOH, and ether, and dried 
in vacuo to afford 027 g (81.7 %) of the disilver salt of  3. 

Alkylation of the silver salt of i with methyl iodide, A 
suspension of the As-salt of 1 (03 g, I~l mmol) in abs. ether 
(8 mL) and methyl iodide ( o l 7  g, 12 rnmol) was stirred at 
20 <'C for 8 h The precipitate that formed was filtered off and 
washed with ether, and the filtrate was evaporated in vacuo to 
aftk3rd 019 g (925 %) of a mixture of 6a--c as a colorless 
liquid Found (%)  N 29<75 C3HsNaO~ Calculated (%): 
N 3 0 2 1  

.Alkylation of the silver salt of 3 with methyl iodide. A 
mixture of the Ag salt of 3 (077 g, 2 nunol) and methyl 
iodide (0<62 g, 474 mnlol) in abs. MeCN (5 mL) was stirred 
at 20 '~C for 5 h The precipitate that formed was filtered off, 
washed with MeCN, and concentrated in vacuo to af[i)rd 
035 g (89 %) of a mixture of 7a--c as an o i l  Found (%): 
N, 28.30. C3HsN406, Calculated (%): N, 2 8 5 7  

A]kylation of the silver salt of I with chloride 4. A sohltion 
of chloride 4 (0.19 g, 1~52 retool) in abs MeCN (I mL) was 
added dropwise to a solution of the Ag salt of I (0.4 g, 
147 retool) in abs MeCN (3 mL). The mixture was stirred 
[~r 2 h at 20 °C, and ethyl acetate (10 mL) was then added  
The precipitate that formed was filtered off and washed with 
ethyl acetate. The filtrate was washed with water, dried with a 
mixture of  CaSO 4 and NaHCO 3 at 0 °C, and concentrated 
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in vacuo to I/3 of the initial volume to afford 0.2 g (54 %) of 
a crystalline mixture of 8--c,  t dec. 90-91 ° C  The product is 
unstable and decomposes after 2 days at 20 ° C  

Alkylation of the silver salt of 2 with chloride 4, A solution 
of  chloride ~ ( 0 2  g, 169 retool) in abs MeCN (I mL) was 
added drop~ise to a solution of the Ag salt of 2 (032 g, 
1.61 mmol) in abs~ MeCN (2 m L )  The mixture was stirred 
for 2 h at 20 ° C  The precipitate that formed was filtered off 
and washed with MeCN (2x3 roLL The filtrate was concen- 
trated to I/3 of the initial volume, diluted with water, and 
extracted with ether. The ethereal extracts were dried with 
Na2SO 4, and the solvent was distilled off to afford 024 g 
(82.8 %) of a mixture of 9a,b as an oil Found (%)  N, 2988. 
C3HsN40 ~ Calculated (%)  N, 3 0 2 2  

Reaction of alkaline and alkaline-earth salts of I and 2 
with chloride 4. General procedure, A solution of NHA salt 
(0.003 g-equiv3 and chloride 4 (0003 g-equiv ) in anhydrous 
DMSO (15 mid was stirred at 20 °C until the reaction was 
completed (monitored by TLC), and 15 mL of water was 
added to the sohltion In the case of  the reaction with the salt 
of I, the precipitate that formed was filtered off, washed with 
water, and reprecipitated from acetone with water In the case 
of the reaction with the salt of 2, the oil that formed was 
extracted with chlorofi_wm, and the extract was washed with 
water and dried with MgSO 4, The solvent was distilled off, and 
the residual oil crystallized on cooling. The yields and the 
reaction times are given in Table 5. Compound 8a, m p  
78 °C (reprecipitated from acetone with water) Found (%)  
C, 19.02; H, 4.00; N, 32.95. C4Ht0N607 , Calculated (%): 
C, 18.90; H, 397; N, 33.07. Compound 9a, m.p. 51 °C (from 
ether). Found (%): C, 2018; H, 4.62; N, 31.05. C3HsN4Os.. 
Calculated (%): C, 20.00; H, 4.48; N, 31. l l .  

Alkylation of the ammonium salts of NHA with chio- 
romethylnitramines 4 and 5 in the presence of TBAB. General 
procedure. A suspension of NHA salt (0.005 g-equiv ), TBAB 
(20 tool % with respect to the NHA salt), and chloromethylni- 
tramine (0.005 g-equiv.) in abs. MeCN (5 mL) was stirred at 
20 °C until the reaction was completed (monitored by TLC on 
silufol, eluent CHCI 3 : MeOH, 20 : I ) .The  reaction mixture 
was then poured into a saturated aqueous solution of NaCI 

(20 mL). If crystals were formed, they were filtered off and 
dried in the air~ If the product formed as an oil, it was 
extracted with ethyl acetate (20 mL), the extract was washed 
with a saturated aqueous solution of NaCI (4×5 mL) and dried 
with MgSO4 The solvent was distilled off, and the product was 
purified by column chromatography on silica gel (LC 100/I 60, 
eluent chloroform. Compound I! ,  yield 96 %, mp~ 94-- 
96 °C (with d e c o m p ) .  Found ( % )  C, 1738; H, 3.40; 
N, 3335. CoHlaNIoOI2~ Calculated (%)  C, 1723: H, 3.37; 
N, 3 3 4 9  Compound 12, yield 98 %, very viscous mass 
Found (%) C, 1787; H~ 3.90; N~ 31 10 C4Hr0N~O ~ Calctl- 
lated (%)  C, 1787; | t ,  390; N, 31. 
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