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Upon reaction of aliohatic and aromatic nitroso compounds with esters of N,N- 
dibromoglycine N-substituted N'-(alkoxycarbonylmethyl)diazene-Nooxides are formed. 
The ethyl ester of (2-phenyldiazene-2-oxido)acetic acid in concentrated H2SO ~ 
is transformed into a mixture of the monophenylhydrazide and monophenylhydra- 
zone of monoethyl oxalate and in a solution of gaseous HCI in acetic acid 
into the phenylhydrazone of the acyl chloride of monoethyl oxalate. 

In the literature there is described the only representative of the N-(alkoxycarbonyl)- 
diazene-N'-oxides, Me(CH2)3CH=CH-N(O)=NCHMeCOOMe, obtained by esterification of an unstable 
acid isolated from vegetable raw material [i]. 

We have proposed a general method of synthesis of this class of compounds, which con- 
sists of reaction of aliphatic or aromatic nitroso compounds with esters of N,N-dibromogly- 
cine [2] 

BIN0  + Br2NCH~C00R 2 --. RIN=NCH2COOR 2 
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IR~ = Et  (I Ia), ( I I I a - - c ) ;  R = = CMes ( I Ib) ,  ( I I I d , e )  

Compound (lla), described in [2], was generated in situ from the ethyl ester of glycine 
or prepared separately by treatment of the latter with dibromoisocyanurate (DBI). Compound 
(lib) was analogously obtained. 

The structure of compounds (III), which decompose upon attempted distillation, was de- 
termined by a combination of spectral methods, elemental analysis, and chemical conversions. 

In the l~N NMR spectrum of (Ilia) there is a fairly narrow (Avx/2 = 150 Hz) line due 
to the "oxidized" N atom with 6 = -46.6 ppm. In the I~N NMR spectrum of (lllb) two signals 
are present for the NO= group (6 = 0.8 ppm) and the "oxidized" N atom (6 = -40.7 ppm) with 
approximately equal width (Avx/= = 75 Hz). 

Upon treatment with organic (Et=NH) or inorganic (NH3, aqueous solutions of alkali and 
Na=CO 3) bases compounds (III) decompose. Compounds (Ilia-c) and (llld, e) differ in their 
reactions with acids. The action of strong acids (HCI, CF3COOH) leads to decomposition of 
(lllc, d), while (Ilia-c) are stable to organic (AcOH, CF3COOH) or dilute mineral acids. 
Thus, (Ilia) was isolated in analytically pure form by TLC on silica gel with eluent con- 
taining traces of AcOH. It is necessary to note that TLC under these conditions, but in 
the absence of AcOH, is accompanied by decomposition of (III). 

In concentrated H2SO 4 compound (Ilia) is transformed into a mixture of hydrazone (IV) 
and hydrazide (V) described in [3] with significant (-90%) predominance of (IV) 
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(IIIa) H, so, PhNHN----CCOOEt-k PhNHNHCCOOEt 
l H 

OH 0 
(iv) (v) 

Under the action of a solution of gaseous HCI in AcOH, (IIIa) is converted to the 
chlorohydrazone (VI) 

(IIIa) HCI, PhNItN=CCOOEt 
AcOH I 

C1 
(VI) 

The s t r u c t u r e s  o f  ( I V ) - ( V I )  were p r o v e d  by s p e c t r a l  and a n a l y t i c a l  d a t a  and f o r  (WI) 
a l s o  by c o m p a r i s o n  w i t h  p r o d u c t  f rom an i n d e p e n d e n t  s y n t h e s i s  [ 4 ] .  I n  t h e  15N NMR s p e c t r u m  
of  (VI)  two s i g n a l s  a r e  o b s e r v e d :  f o r  Ph-N m o i e t i e s  (5 = - 2 2 9 . 7  ppm, 1JN_ H = 97 .2  Hz) and 
C=N (6 = - 4 8 . 7  ppm, 2JN_N- H = 2 .6  Hz) .  

I n  t h e  ZSN NMR s p e c t r u m  of  a m i x t u r e  o f  ( IV)  and (V) t h r e e  s i g n a l s  a r e  o b s e r v e d :  an 
i n t e n s e  l i n e  from t h e  N atom o f  t h e  PhN f r a g m e n t  ( IV,  6 = - - 2 4 3 . 2  ppm, 1JN_ H = 103.6  H z ) a n d  
two low-intensity lines from the N atom (V, respectively 6 = -245.9 ppm, IJN_ H = 98.0 Hz 
and 6 = -291.1 ppm, IJN_ H = 88.7 Hz). 

The mass spectra of (IV)-(VI) contain molecular ion peaks and the main direction of 
fragmentation under.electron collision is cleavage of HCOOEt, which leads to the stable 
fragment ion PhN2CX + (X = CI, m/z 152; 154; X = OH, m/z 134). There is a known tendency 
of aromatic diazene oxides to undergo the Wallach rearrangement under the action of concen- 
trated acids [5], which starting from (IIIa) should lead to the hypothetical product 4- 
HOC6H4N=NCH2COOEt. However, in our case this does not occur. This conclusion was based on 
the fact that in the mass spectra of (IV)-(VI) peaks for the corresponding fragments are 
completely absent. 

A possible mechanism for conversion of (IIIa) in concentrated acid is expressed by the 
following scheme 

Ph --N----CHCOOEt ~ PhN=N HCOOEt 

O- (IIIa) [ OH CI J 

l H,O 
,f 

+ - l 
L OH j 

Reaction of nitroso compounds with (II) in individual cases is apparently accompanied 
by bromination of the forming (III). Thus, from reaction of (IIa) with 2,4-dinitronitroso- 
benzene (Id) it was possible to isolate a substance which gives a positive test for halogen. 
The IN spectrum of this compound contains absorption bands for the diazene oxide fragment 
(1490, 1280 cm -l) and in the PMR spectrum only signals for the protons of the aromatic ring 
and ethoxy group are observed. 

EXPERIMENTAL 

PMR spectra were taken on a Tesla BS-467 instrument with working frequency of 60 MIlz 
and on a Bruker AM-300 instrument with working frequency of 300 MHz in solutions in CDCI3, 
(CD3) 2 CO, or (CD3)2SO relative to HMDS. I~C NMR spectra (75.5 MHz), I~N (27.7 MHz), and 
iSN (30.42 MHz) were recorded on a Bruker AM-300 instrument. For recording of ISN NMR 
spectra an INEPT pulse sequence was used [6]. Chemical shifts in the l~N and ISN NMR spec- 
tra (6, ppm relative to external standard MeNO2) are given without correction for diamag- 
netic susceptibility. IR spectra were obtained on UR-20 and Specord IR instruments, using 
KBr pellets for crystalline substances and neat smears for liquids. Mass spectra were taken 
on MS-30 and CH-6 instruments. 

For chromatography on columns and TLC Silpearl silica gel was used (for TLC, with 
Luminofor). Melting points were determined on a Koffler table. Compounds (Ia-d) were syn- 
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TABLE i. 

Sub- 
stance 

(IIIa) 

(IIIb) 

(IIlc) 

(IIId) 

(IIle) 

(IV)+ 
+(v) 

(vD 

IR and PMR Spectral Data of the Obtained Compounds 

Yield j 

O0 

85 

99 

75 

79 

L00 

92 

Solvent 

CHC13 

CCk 

CC4 

CC14 

CCk 

Acetone-d 

DMSO-d e 

PMR spectrum (6,  ppm from ~DS) 

R ~ 

8.13m 
(o-H. 2H) 

7.38 m 
(m-p-H, 3H) 

2,t0 (2CH3) 

7,44 m (Ar, 2H) 

8.20.m 
(o-H, 2H) 

7,45 m 
(m-, p-H. 3H) 

2.08s 
(2CH3) 

9.95 m 
(NH) 

7,55-6,22 m 
(Ph) 
t0.4 s 
(NH) 
7,4 m 

(eh, o-H) 
7.3m 

(Ph, m-H) 
6,95a 

(Ph, p-H) 

CH~ R ~ 

k23s 4.14 q(OCH~) 
1,2t (CHD 

1,33 s 4,15"q (OCH2) 
1,27 t(GH3) 

1,42s 4,t9:~(0CH~) 
t,25 (CH3) 

1,45 s 1,30 s (3CH3) 

1,5 s t,46s(3CH3) 

4,22q (OCH,) 
t,22 c (CH3) 

- 4,26q (OCH2) 
1,27t (CH~) 

IR spectrum, 
~, cm -l 

2980.2930,1740, 
1485, t440, i395, 
t365, t320. t250, 
1t90, i020,770, 
680 

2975,2930,1735, 
t555, t480, i430, 
1380, t360, t320, 
t250, t190,1125, 
t020,850,815 
2980,2935,1740, 
t485, t445, t395, 
t370, t320, t230, 
t155, 690 
2980, 2930, t730, 
t645, t570,15i0, 
t455, t400, 1375, 
{245, 1i55,830 

TABLE 2. 13C NMR Spectral Data of the Obtained Compounds 

Compound Ph ' --N--C--COO C= O 0CH2 CH3 

(Ilia) 53.6 167,2 60,8 13,7 

Ov) 

(v) 

(VI) 

p t37.6t 
m 128,34 
o t21,71 
i t46,3 

p 119,7 
m 129,2 
o 1t3,0 
i 148,6 

p t20,8 
m i29,2 
o 1t3,8 
i 148,3 

p t22,7 
m t29,3 
o 114,9 
i 143,0 

t57,8 

163,8 

1t4,1 

160,7 

t 6 6 , 8  

t59,8 

62,7 

61,3 

62,4 

14,t 

t4,0 

14,2 

thesized by methods of [7-10], glycine esters by methods of [ii, 12], and DBI according to 
[12]. IR and PMR spectral data for the obtained products are shown in Table i and 13C NMR 
data in Table 2. 

Ethyl Ester of N~N-Dibromoglycine (lla). A weighed amount of glycine ethyl ester was 
dissolved in abs. CH2CI 2, then i.i moles of DBI was added, the mixture was stirred for 30- 
40 min, filtered, evaporated, and then a red liquid with Br= odor (lla) was obtained in 
quantitative yield, which decomposes with foaming upon keeping in air at ~20~ Analogously 
compound (lib) was synthesized. 
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General Method for 0btaininz Esters of 2-Substituted (Diazene-2-oxido)aceticAcids 
(III). A solution of equimolar amounts of (I) and (II) in abs. CH2CI 2 was stirred for 30- 
40 min at ~20~ until the characteristic dark-red color was established (as shown by TLC), 
which was caused by Br 2 evolving in the reaction. The reaction mixture was then evaporated 
and (III) was obtained, which in the majority of cases (according to PMR data) did not re- 
quire additional purification. (IIIa). Found, %: C 57.86; H 5.76; N 13.48. CIoHI2N203. 
Calculated, %: C 57.69; H 5.77; N 13.46. 

Mixture of Monophenylhydrazone of Oxalic Acid Monoethyl Ester (IV) and Monophenylhydra- 
zide of Oxalic Acid Monoethyl Ester (V). To 30 ml of concentrated H2SO 4 with stirring and 
cooling 2.2 g of (IIIa) was added dropwise. After days at 6-8~ the mixture was poured onto 
ice, extracted with CH2CI 2, and dried above MgSO4. After solvent removal 2.2 g (100%) of 
yellow-grey crystals was obtained, which were washed with CCI~ and recrystallized from abs. 
alcohol. There were isolated light-yellow crystals of (IV) and (V) with mp of I16-I18~ 
(see [4]). Found, %: C 57.76; H 5.98; N 13.17. CIoHI2N203. Calculated, %: C 57.69; 
H 5.77; N 13.46. 

phenylhydrazone of Acyl Chloride of Oxalic Acid Ethyl Ester (VI). 2.3 g of (IIIa) were 
dissolved in 30 ml of ice-cold AcOH, then for i h dry gaseous HCI was passed through, and 
the mixture was evaporated. There was obtained 2.3 g (92%) of dark-red oil which quickly 
crystallized into a light-brown powder with mp of 86-87~ (from abs. alcohol)~ There is no 
melting point depression with a known sample [5]. 
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