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It  is known [1-3] that the reac t ion  of the ambident  anions of polyni t roalkanes  with acyl  hal ides  p r o -  
ceeds  by the O-acylat ion scheme;  the O-acyl  der iva t ives  (I) that a re  f o r m e d  he re  can undergo a number  of 
fu r ther  t r a n s f o r m a t i o n s .  Thus ,  the reac t ion  of the O-ace ty l  der iva t ive  of t r in i t romethane  (In) with halogens 
(chlorine or bromine)  gave the corresponding ch lo ro-  and b romot r in i t r ome thanes  [1], while the chlorinat ion 
of the O-ace ty l  der iva t ive  of dini t romethane (Ib) led to the ch lo ro -de r iva t i ve s  of d ini t romethane [3]: 

R O- 
\ + /  

RC(N02h-Ag ~ + R'COC1----> C=N (1) --AgCl / \ ,  
O~N (I) OCOR' 

R=N02, R'=CHa(a); R-----H; R'----CH3 Ib); R = CHa, R ' =  CHa (c) 
x, (2) 

(I) --> RC(NO2)~X 
R=N02, X=C1, Br(a); R=H,  X=C1 (b) 

In the p resen t  paper  we studied the reac t ion  of (I) with a b roade r  gamut of e lect rophi l ic  reagen ts  (halo- 
gens,  IC1, N20 o HC1, FCIOs, sulfenyl chlor ide,  N-chloropiper idine)  and found that the type (2) reac t ion  has 
a genera l  c h a r a c t e r . *  

The  reac t ion  of the O-ace ty l  der iva t ive  of t r in i t romethane  (In) was studied in g r ea t e s t  detai l .  When 
f r e sh ly  p r e p a r e d  (Ia) is t rea ted  with wa te r  it is quanti tat ively hydrolyzed to t r in i t romethane  (TNM) (deter -  
mined spec t rophotomet r ica l ly ) ,  which can s e rve  as a convenient method for  the analys is  of (In). This  ob- 
se rva t ion  made it poss ib le  to e s t ima te  the s tabi l i ty  of {Ia) in CHsCN, in which it is usual ly  p r e p a r e d  [1]. We 
proved  to ourse lves  that (Ia) is s table  in CHsCN for  at leas t  7-8 h at -20"  and a concentra t ion of ~0.2 mole  
/ l i t e r ;  (Ia) r ema i ns  unchanged for  ~2-3  h when the t e m p e r a t u r e  is r a i s ed  up to 0 ~ while at 20 ~ only 5-7% 
of (In) r e m a i n s  in the solution even a f t e r  an hour.  Start ing with these data,  all  of the reac t ions  of (In) with 
the e lec t rophi les  we re  usual ly  run at -20  to -10% 

The corresponding ha lo t r in i t romethanes ,  XC (NO2)s, a r e  fo rmed  when (In) is r eac ted  with halogens 
(C12, Br2, I2), the yield of which is 60% in the case  of X = C1 or Br ,  and 8% when X = h 

NO2 0- 
\ + /  

C=N 
/ \ 

NO2 OCOCHa 
(Ia) 

HsO 
HC(N02)3 

X~ 
- - - - ~  XC(NO~)3 (X=C1, Br, I )  

NtO4 
- - - ->  C(NO~)4 

1"(11 
- - - -~ I C(NOz)s 

IICI 
~ - - >  HC(NOz)s 

2,4-(NOz)z PhSCl 
-~ 0 2 N - - O - - S - - C ( N O 2 )  3 

\ 
NO2 (II) 

FCIOa 
-----> FC(NO2)3 

(3) 

*See [4] for  p r e l i m i n a r y  communicat ion.  
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Te t r an i t r om e t hane  is fo rmed  when (Ia) is t r ea t ed  with N204. Another poss ib le  route for  the fo rmat ion  
of C (NOz) 4, namely  the reac t ion  of N204 with the (CH3CO)20 that is fo rmed  in the decomposi t ion of (Ia) [1], 
is not r ea l i zed  in the given case ,  as was shown by spec ia l  exper imen t .  

In [1], the theory  was e x p r e s s e d  that {Ia) r e ac t s  with e lect rophi l ic  reagents  (C12 and Br2) by the 1,3-  
addition scheme ,  and speci f ica l ly  the "e lec t rophf l ic"  port ion of the reagent  a t tacks  the oxygen a t o m o f t h e  N-  
oxide of (Ia). In o rder  to ve r i fy  the val idi ty of this hypothesis  we studied the reac t ion  of (Ia) with those e l ec -  
t rophi les  in whose molecules  (in con t ras t  to the halogenand N204 molecules)  the "nucleophilic M (,anionoid") 
and "e lee t rophi l ic  ~ ("cationoid ~) por t ions  were  different .  Only iodot r in i t romethane  was isola ted when (Ia) 
was r eac t ed  with IC1. The reac t ion  of (Ia) with dry  HCI led to the fo rmat ion  of TNM (up to 80% yield).  An-  
other  poss ib le  product  of these  reac t ions ,  namely  ch loroni t romethane ,  was p rac t i ca l ly  not fo rmed  ( t races  
of it we re  fletected only in the case  of HC1).* The reac t ion  product  of (ta) with 2 ,4-(dini t robenzene)-sul fenyl  
chloride is t r in i t romethy l  2 ,4-dini t rophenyl  sulfide (II). The fo rmat ion  of CIC(NO2) $ is also not obse rved  
he re .  F lua ro t r in i t rome thane  is fo rmed  when (Ia) is r eac ted  with FCIO 3. 

As a resu l t ,  when ([a) is r eac ted  with var ious  e lect rophi l ic  reagents  (A-B)  the "e lec t rophi l ic"  p o r -  
tion (A) of the reagent  adds to the carbon a tom of {Ia) that is at tached to the NO 2 groups,  with the fo rmat ion  
of the cor responding  t r in i t romethy l  de r iva t ives .  This  makes  it n e c e s s a r y  to r eexamine  the hypothesis  
propounded in [1] r egard ing  the reac t ion  of (Ia) with e lec t rophi les  by the 1,3-addition scheme  and p ropose  
a s cheme  where  the "e lec t rophi l ic  n por t ion  (A) of the reagent  A - B  at tacks  the carbon a tom that b e a r s  the 
NO 2 group, with a s imul taneous  addition of the "nucleophil ic H por t ion (B) to the carbon a tom of the carbonyl  
group 

NO2 O- O2N~ 

C = N  *--B "~ \ 
ff \ -~-- +~A" ~'O * A--C(NO2)~ + CH3C-- B 

\q  c y NOl OCOCH8 .~B--- I1 
(Ia) "I~\CH~ O 

(4) 

This  scheme  is also suppor ted  by the fact that when (Ia) i s  reac ted  with N-chloropiper id ine  we i s o -  
lated,  alonl,~ with C1C (NO2) s (55% yield),  a lso  N-ace ty lp iper id ine  (lID (59% yield) 

(ia) _~ CI__N O __~ C1C(NO2)a + CH3C[ _N O (5) 
0 (III) 

Another  route is a lso  poss ib le  for  the fo rmat ion  of the t r in i t romethy l  der iva t ives  in the reac t ions  of 
(Ia) with e lec t rophi l ie  reagents :  all  of these compounds could a lso  be fo rmed by the reac t ion  of the e l e c t r o -  
philes with the TNM anion. For  example ,  it is poss ib le  to a s sume  that the O-acety l  der iva t ive  is not the 
covalent compound (Ia), but r a t he r  that it exis ts  in solution as the acyl ium sal t  of TNM, CH3COeC (NO2) ~. 
However ,  ~,mch an assumpt ion  is fa i r ly  improbable ,  s ince acyl ium sal ts  a re  usual ly  capable  of giving only 
exceedingly s t rong acids~ At f i r s t  glance,  the poss ib i l i ty  of (~a) convert ing to TNM, and its subsequent  r e a c -  
t ion with e]~ectrophiles, was  a lso  not excluded. However ,  a study of the l~N NMR s p e e t r u m f  of a f r e sh ly  
p r e p a r e d  solution of an enr iched sample  of (Ia) in CH3CN at low t empera tu r e s  refuted this assumption:  s i g -  
n a l s , c h a r a c t e r i s t i e  for  the C (NO2) ~ (6 28 ppm) and the f ree  TNM (6 34.2 ppm), we re  absent  in the s p e c t r u m ,  
as well  as the signal of the p r i m a r y  decomposi t ion product  of (Ia), namely  acetyl  n i t ra te  [1] (6 66 ppm),  and 
only two sig'nals with 6 21.8 and 35.6 ppm were  p resen t ,  the f i r s t  and more  intense of which can be ass igned 
to the ni t rogen of the NO 2 group,  while the second can be ass igned to the ni t rogen a tom of the N-oxide of the 
O-ace ty l  der iva t ive .  Bes ides  this ,  as  was a l ready  mentioned in [1], TNM is absent  in a solution of the f r e s h -  
ly prepare(]  ([a), which was co r robo ra t ed  by us in each exper iment ,  and also in its decomposi t ion  products .~ 

The s t ruc tu re  of (Ia) as not being the aeyl ium sal t  of TNM is a lso  co r robora t ed  by the UV s p e c t r o -  
scopy data: although the UV s p e c t r u m  of a solution of f r e sh ly  p r e p a r e d  (Ia) in CH~CN has a max imu m in the 
350 nm region,  which is c h a r a c t e r i s t i c  for  the TNM anion, st i l l  the mo la r  absorpt ion  coefficient  (~) in the 

*It should be mentioned that C1C(NO2)3, as was shown in [1], can be fo rmed  in smal l  amounts  (up to 2-3%) 
when the Ag sal t  of TNM is t r ea ted  with CH3COC1 , i .e . ,  even in the s tep for  the p r epa ra t i on  of (Ia)~ 
~'Operating f requency = 6.07 MHz, and s tandard  = CH3tSNO 2. 
SThe assurapt ion that the TNM is fo rmed  f r o m  ([a), and then is des t royed  by the decomposi t ion products  of 
(Ia), should also be re jec ted ,  s ince when authentic TNM is added to a f r e sh ly  p r e p a r e d  solution of (Ia) the 
amount of the f o r m e r  r em a i ns  unchanged even a f te r  the complete  decompos i t ion  of (Ia). 
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maximum is a total of ,..600, whereas for the TNM anion it should be equal to 14,000.* The value of e is 
retained when the solution of (Ia) is diluted with CH3CN (the Beer  law is obeyed), i.e., the ionization of (Ia) 
to the TNM anion fails to occur .  As a resul t ,  it is possible to conclude that the t r ini t romethyl  derivat ives 
are  formed only as the resul t  of the react ion of (Ia) with electrophi les .  

We also studied the acylation of the Ag salt of TNM using C2HsCOC1 (in an equimolar ratio); here,  the 
same as in the case of other acyl halides [1], only O-acylat ion T is observed,  with the formation of the O- 
propionyl derivative of TNM (IV) 

NO2 O- 

cmcN \ c = ~ ' /  (NO~)a C-Ag § + C2HsCOC! ----> (6) -A~C] / \ 
NO2 0--C--C.~H5 

(IV) It 
O 

Compound (IV), the same as (Ia), is stable in solution only at low temperatures l  (C2HsCO)20 and n i t ro-  
gen oxides were identified (based on the GLC data, TNM is absent) in its decomposit ion produets .  A maxi-  
mum is observed at 350 nm in the UV spect rum of (IV) (in CHsCN solution) (e = 1000, which remains  constant 
on dilution). Similar to (Ia), when (IV) is t reated with water it is quantitatively hydrolyzed to TNM, while on 
brominat ion it gives bromotr in i t romethane (60% yield) 

Br2 H~O 
BrC(NO2)a <---  (IV) -'--> HC(NO~)a (7) 

The O-acyl  derivatives of the gem-dini t roalkanes behave in the same manner as the O-acyl  derivatives 
of TNM in the react ions with eleetrophilic reagents .  Thus,  for example, the O-acetyl  derivative of 1,1-di-  
nitroethane (Ic), which is formed by the react ion of the Ag salt of dinitroethane with an equimolar amount of 
CHsCOC1 (in dimethoxyethane) [2], when reacted with either chlorine or bromine (at 0 ~ is respect ively  con-  
verted to either 1 -ch lo ro - l , l -d in i t roe thane  (Va) in ~5% yie ld , ,  or 1 -b romo- l , l -d in i t roe thane  (Vb) in ~30% 
yield 

CH3 0- 
\ + /  x, 

C= N ~ CHaC(NO2)~X 
/ \ (v) (8) 

OsN OCOCHa 
(Ic) 

X = C1 (a); Br (b) 

As was already mentioned [3], the chlorination of the O-acetyl  derivative ofdini t romethane (Ib) in di-  
methoxyethane leads to a mixture of the ch loro-  and dichloroni t romethanes.  An analogous mixture of prod-  
ucts is obtained when the react ion is run in CH2CI a. The bromination of (Ib) in dimethoxyethane gives a mix-  
ture of Br2C(NO2) a and BrCH(NO2)2, whereas only dibromodinitromethane is formed in CH2CI 2 

H 0- 
\ + /  x, 

C=N --+ XCH(NO~)~ + X.~C(N0~)2 
/ \ 

O~N OCOCHa X = C1, Br 
(Ibl 

(9) 

EXPERIMENTAL 

Absolute solvents were used (the amount of water was 
was distilled twice over POCls, while the propionyl chloride 
both of the acyl halides were distilled over Call 2 (to remove 
start ing mater ia ls  was described in [1-3]. All of the yields 
ploying cor rec t ion  fac tors .  

M E T H O D * *  

less  than 0.005-0.01%). The acetyl chloride 
was distilled without any additive, after  which 
t races  of HC1). The preparat ion of the other 
based on the GLC were calculated without em-  

*The absorption in the 350 nm region cannot be assigned to the unreaeted TNM anion, since a quantitative 
yield of AgC1 is always observed when (Ia) is prepared f rom the Ag salt of TNM and CHsCOC1; in addition, 
when a substantial excess of CH3COC1 (up to 40%) is used in this reaction,  i .e. ,  under conditions where even 
a small  amount of unreacted TNM anion cannot authentically remain,  the value of e (~600) for (Ia) at 350 nm 
is retained constant.  
TThe absence of C-acylat ion products in the react ion mixture was established in conventional manner (see 
[2]). 
~As was mentioned in [2], chlorodinitroethane is not formed when (ic) is chlorinated at -30 ~ 
**Carried out with the ass is tance  of T. P. Pan 'shina .  
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Prepara t ion  of O-Acetyl  Derivative of Tr in i t romethane (Ia). With s t i r r ing  and cooling (-20~ to a 
f reshly  prepared  solution of 0.02 mole of the Ag salt of TNM in 85 ml of CH~CN was added in drops a solu-  
tion of 1.75 g of CH~COCI in 3 ml of CH3CN, after  which the mixture was s t i r red  at -20  to -15 ~ for 1 h, the 
AgC1 precipi tate  was fi l tered (theoretical amount), and the fil trate was immediately used in subsequent r e -  

actions.  

Reac~:ion of {Ia) with Elect rophi les .  a) The react ion with chlorine was run as described in [1]; the yield 

of C1C(NO2) 3 was 60%. 

b) Reaction with bromine.  With s t i r r ing  and cooling (-5~ to a solution of 0.02 mole of {Ia) in CH3CN 
was added a solution of 3o12 g of Br  2 in 3 ml of CH3CN. The mixture was s t i r red  at this tempera ture  for 
another hmLr and then allowed to stand at 0 ~ for a day. The solvent was removed under reduced p re s su re ,  
and the residue was distilled to give the following fract ions:  1 g with bp 27-30 ~ (18-20 mm), and 3.05 g with 
bp 37-42 ~ (.t-5 mm).  Based on theGLC data, the f i rs t  f ract ion contains acetic anhydride and a small  amount 
of CIC(NO2)3, while the second fract ion is mainly bromotr in i t romethane ,  yield ~2.8 g (~61%). 

c) Reaction with iodine. With s t i r r ing ,  to a solution of 0.02 mole of (Ia) in CH3CN at -20 ~ was added a 
solution of 1.25 g of iodine in 10 ml of CH~CN, after  which the mixture was s t i r red  at -15 ~ for 30 min and 
then allowed to stand at 0 ~ for a day. The solution became nearly co lor less .  The solvent was removed in 
vacuo, and the residue was dissolved in 50 ml of ether and shaken with 10 ml of 20% AgNO 3 solution (to r e -  
move the m]reacted I2),* then with water ,  and dried over MgSQ.  After removal  of the ether the residue 
was dissolved by heating in 10 ml of hexane and then cooled to -70 ~ The obtained semicrys ta l l ine  mass 
was p res sed  on a porous plate.  We obtained 0.15 g (8%) of iodotrini tromethane with mp 55 ~ [5]. 

d) Reaction with N204. With s t i r r ing  and cooling (-15 to -10~ to a solution of 0.02 mole of (Ia) in 
CH$CN was added a solution of 5 ml of N204 in 5 ml of CH3CN , af ter  which the mixture was kept at -10 ~ for 
1 h and then allowed to stand at 0 ~ for a day. Then the solution was evaporated in vacuo to half volume, 
poured into 150 ml of water ,  and extracted with 100 ml of ether.  The ether extract  was washed with water 
and dried over  CaC12. Removal  of the ether gave 0.6 g of res idue,  which, based, on the GLC data, contained 
"60% tetraILitromethane, yield "9%. 

e) Reaction with ICI.  Wit h s t i r r ing ,  to a solution of 0.02 mole of (Ia) in CHsCN at -10  ~ was added a 
solution of 1.2 g of ICI in 3 ml of CHsCN. The mixture was s t i r red  at -10  ~ for 2 h, and then at 0 ~ for 1 h. 
The solvent was removed in vacuo, and the residue was dissolved in 100 ml of ether ,  shaken with 20 ml of 
20% AgNO s solution, then severa l  t imes with water ,  and dried over MgSO 4. After distilling off the e ther , the  
residual  oil was dissolved in 10 ml of hot hexane and then cooled in Dry Ice.  We obtained 0.35 g (17%) of 
iodonitromethane with mp 54-55~176 

f) Re'teflon with HC1. With s t i r r ing  and cooling (-15~ dry  HC1 was passed into a solution of 0.02 mole 
of {Ia) in CH3CN for 30 min, after  which the mixture was allowed to stand at 0 ~ for  a day~ The solvent was 
removed in vacuo, and the residue was distilled at 62-65 ~ (30 ram). We obtained 2.3 g of a fraction, which 
(based on the GLC) contains ~95% of HC(NO2) ~ (76% yield) and ~5% of CIC(NO2) ~ (~2.5% yield)~ 

g) Reaction with 2,4-(dinitrobenzene)sulfenyl chloride.  With s t i r r ing  and cooling (-15~ to a solution 
of 0.02 mole of (Ia) in CH3CN was added a solution of 4.7 g of 2,4-(dinitrobenzene)sulfenyl chloride [6] in 
10 ml of dimethoxyethane. The mixture was s t i r red  at -15 ~ for 1 h, and then it was allowed to stand at 0 ~ 
for  2 days.  The solvent was removed in vacuo, and the residue was p ressed  on a porous plate.  The c r y s -  
tals that were  separated here  (0.45 g) represented  unreacted sulfenyl chloride.  The oi l - impregnated plate 
was repeatedly extracted with CHC13, and the chloroform extracts  were combined and evaporated in vacuo. 
The res idue was t reated with 50 ml of a boiling hexane-CHCl$ mixture (2 : 1), the insoluble t a r r y  mass was 
separated,  and the solution was cooled in Dry Ice with vigorous s t i r r ing .  The obtained crys ta ls  were sep-  
ara ted and washed with a little hexane. We obtained 0.85 g (30%) of t r ini t romethyl  2,4-dinitrophenyl sulfide 
(II), with ~,p 68-69 ~ (from hexane-CHCl3,  2 : 1). The compound was identical with an authentic sample [7] 
(mixed melting point, TLC data). 

h) Reaction with FCIO s. With s t i r r ing  and cooling (0~ a s t r eam of dry FC103 was passed into a solu-  
tion of 0.02 mole of (Ia) for  4 h. Then the mixture was kept at 0 ~ for a day, after  which it was poured into 
cold water  (500 ml) extracted with ether (100 ml). The ether solution was repeatedly washed with water ,  5% 
NaHCO 3 solution, again with water  (until the wash waters  were color less) ,  and dried over CaC12. The ether 

*In the control experiment,  it was shown that IC(NO2) 3 does not react  with AgNO 3 under analogous conditions. 
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was carefully distilled off at a tmospher ic  p re s su re .  Based on the GLC data, the residue contains f luoro-  
t r in i t romethane ("5% yield) and C1C(NO2) s (~2.5% yield). 

i) Reaction with N-chloropiperidine.  With s t i r r ing  and cooling (0~ to a solution of 0.02 mole of (Ia) 
in CH~CN was added 2.4 g of N-chloropiperidine [8] d ropwise ,a f te rwhich  the mixture was s t i r red  for an-  
other 2 h, and then allowed to stand at 0 ~ for a day. The solvent was removed in vacuo, and the residue was 
distilled. We obtained 2.05 g (55%) of chlorotr ini t romethane with bp 51-54 ~ (25 mm), and 1.5 g (59%) of N- 
acetylpiperidine* (III), bp 69-70 ~ (2 mm).  

P repa ra t ion  of O-Propionyl  Derivative of Tr in i t romethane (IV). With s t i r r ing  and cooling (-5~ to a 
f resh ly  prepared  solution of 0.02 mole of the Ag salt of TNM in 85 ml of CH~CN was added dropwise a solu-  
tion of 2.05 g of C2HsCOC1 in 3 ml of CHsCN , after which the mixture was s t i r red  at -5  to 0 ~ for 1 h, cooled 
t o - 2 5  ~ the AgC1 precipitate was fil tered (98% yield), and the obtained solution was immediately used in 
subsequent react ions .  

Reaction of (IV) with Bromine.  With s t i r r ing  and cooling (-5 to 0~ to a solution of 0.02 mole of (IV) 
in CHsCN was added a solution of 3.2 g of Br 2 in 2 ml of CH~CN. The mixture was s t i r red  at this t empera -  
ture for another hour,  and then it was allowed to stand at 0 ~ for a day. The solvent was removed under r e -  
duced p ressu re ,  and the residue was distilled. We obtained 3.4 g (60%) of bromotr in i t romethane  with bp 70- 
80 ~ (35 mm), contaminated with a small  amount of chlorotr ini t romethane (,-.3% yield). 

Reaction of O-Acetyl Derivative of Dinitromethane (lb) with Electrophi les .  a) Reaction with chlorine.  
With s t i r r ing  and cooling (-20 to -10~ to a suspension of 4.26 g of the Ag salt of dinitromethane in 70 ml of 
CH2C12 was added 1.65 g of CH~COCI. The mixture was s t i r red  for another 30 min at this t empera tu re , t  
after  which a s t r eam of dry C12 was passed into it for 30 min. Then the react ion mixture was allowed to 
warm up to 20 ~ and the AgC1 precipitate was fil tered. The filtrate was evaporated in vacuo, and the residue 
was distilled at 10 mm. We obtained 0.56 g of a mixture,  which, based on the GLC data, contained 51% of 
CI2C(NO2) 2 (~8% yield), and 29% of CICH(NO2) 2 (5.7% yield). 

b) Reaction with bromine.  To a solution of (ib) in CH2C12, obtained in the same manner as descr ibed 
above, was added a solution of 3.12 g of Br 2 in 10 ml of CH2C12. The mixture was s t i r red  for another 15 min 
at -10  ~ and then allowed to stand at 0 ~ for a day. The AgC1 precipitate was fi l tered,  and the solvent was r e -  
moved at a p r e s su re  of ~100 mm. Based on the GLC data, the residue contained Br2C (NO2) 2 and BrCH(NO2) 2 
was absent.  Then the residue was dissolved in 100 ml of CH2C12, washed with 5% NaHCO 3 solution (4 • 30 
ml), then with water ,  and dried over MgSO 4. The solvent was removed in vacuo. Based on the GLC data, 
the residue (0.6 g) contained 86% of dibromodinitromethane (,..10% yield). 

When the reaction was run in dimethoxyethane under analogous conditions a mixture was obtained 
that, based on the GLC data, contained Br2C(NO2) 2 (~17% yield) and BrCH(NO2) 2 (~3% yield). 

Reaction of O-Acetyl Derivative of 1,1-Dinitroethane (ic) with Electrophi les .  a) Reaction with chlorine.  
With s t i r r ing  and cooling ( -20 to -10~ to a suspension of 8.6 g of the Ag salt of 1,1-dinitroethane in 60 ml 
of dimethoxyethane was added 3 g of CH3COC1. The mixture was s t i r red  at -10  ~ for another hour,$ cooled 
to -30  ~ and the passage of C12 was started,  with a gradual elevation of the tempera ture  up to 0 ~ af ter  which 
the C12 was passed for another 2 h, and the mixture was allowed to stand at 0 ~ for a day. The AgC1 prec ip i -  
tate was f i l tered,  and the fi l trate was evaporated in vacuo. The residue was dissolved in ether,  washed 
severa l  t imes with water ,  and dried over MgSO 4. The ether was evaporated, and the residue (1.2 g), based 
on the GLC data, was found to contain 20% of 1 -ch loro- l , l -d in i t roe thane**  (~5% yield). 

b) Reaction with bromine.  With s t i r r ing  and cooling (-30~ to a solution of {Ic), obtained in a s imi lar  
manner f rom 9.5 g of the Ag salt of 1,1-dinitroethane and 3.3 g of CH3COC1 , was added a solution of 6.7 g of 
Br 2 in 10 ml of dimethoxyethane. Then the tempera ture  was gradually ra ised up to 0 ~ and the mixture was 
kept for a day. The AgC1 precipitate was separated,  and the fi l trate was worked up as descr ibed above. 
Based on the GLC data, the yield of 1 -b romo- l , l -d in i t roe thane  was ~27%. 

The 15N NMR spect rum of (Ia) was taken by M. Myagi, for which the authors express  their gratitude to 
him.  

*The compound was identified by compar ison with an authentic specimen,  which was obtained f rom piperidine 
and CH3COC1 [9]. 
-~The Ag salt did not react  completely here  [3]. 
SThe Ag salt  did not react  completely here  [2]. 
**Dinitroethane, which can be formed in the decomposition of (Ic) [2], does not halogenate under these con- 
ditions. 

332 



C O N C L U S I O N S  

The O-acyl derivatives of polynitroalkanes (trinitromethane, dinitromethane and 1,1-dinitroethane) 
react with various electrophilic reagents to give the corresponding trinitro- and dinitromethyl derivatives. 

L I T E R A T U R E  C I T E D  

1. S .A.  Shevelev, V. I. Erashko, B. G. Sankov, and A. A. Fainzil 'berg, Izv. Akad. Nauk SSSR, Ser. Khim., 
382 (1968). 

2. S. A~ Shevelev, V. I. Erashko, B. G. Sankov, and A. A. Fainzil 'berg, Izv. Akad. Nauk SSSR, Ser. Khim., 
185(; (1970). 

3. B .O .  Sankov, V~ I. Erashko, S~ A. Shevelev, and A. A. Fainzil 'berg, Izv. Akad. Nauk SSSR, Set.  Ix'hAm., 
2045 (1971). 

4. V . I .  Erashko, V. G. Sankov, S~ A. Shevelev, and A. A. Fainzil 'berg, Izv. Akad. Nauk SSSR, Set. Khim., 
1223 (1972). 

5. A. ~iantzseh, Ber. ,  39, 2478 (1906). 
6. D. Lawson and N. K~rasch ,  J .  Org. Chem., 24, 857 (1959). 
7. H. Hageman, US Patent No. 3045052 (1962); Chem. Abstr. ,  58, 8977a (1969). 
8. R. I e Fevre,  J. Chem. Soc., 1376 (1932). 
9. C. ~chotten, Ber. ,  15, 421 (1882). 

333 


