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The reac t ion  of polyni t roalkane anions with sulfenyl chlor ides  leads to the fo rmat ion  of a - p o l y n i t r o -  
alkyt sulf ides [1, 2]. While studying the p r o p e r t i e s  of the a - t r i n i t r o m e t h y [  sulf ides  (I) it was found that  the 
C - S  bond is  c leaved by hydroxyl-conta ining nucleophilic reagen ts  (NR) [2]. The poss ib i l i ty  of cleaving the 
C -  S bond in ez-polynitroalkyl sulf ides by var ious  types  of e lec t rophi l ic  reagen ts  (ER) was studied in the 
p r e s e n t  pape r .  

It  is known [3, 4] that t h e . C -  S bond in organic  sulfides is  c leaved by ER. It p roved  that  the t r i n i t r o -  
methyl  sulf ides  (I) a r e  a lso  not an exception.  Thus,  the C - S  bond in (I) is c leaved by t r e a t m e n t  with ha lo-  
gens or SO2C12 under  mild conditions to give ha lo t r in i t romethaaes  and sulfenyl hal ides.  Depending on the 

(NO~)aCSR' x, ~(NO2)aCX + R'SX 
(Ia - -  e) 

R" = 2,4-(NOj2 Ph(a), p-NO~Ph(b), Ph (c), p-CHaOPh(dL 
CHa(e); X = C I ,  Br 

rad ica l  R '  and the solvent ,  the yields of the reac t ion  products  vary  f rom 40 to 90%. 

The reac t ions  of sulfides with e lec t rophi l ic  reagents  (hydrogen halides) a re  usual ly  r egarded  as being 
e lec t rophi l ic  subst i tut ion at the sulfur  atom: the init ial  fo rmat ion  of the sulfonium cation (A) and subsequent  
nucleophil/c subst i tut ion at the a - c a r b o n  a tom of the complex (A) [3, 4]* 

X| - - ~  R'X -~ R"SH 
R'SR" + HX-~ [R'SR" ] X | 

(A) 

Taking this m e c h a n i s m  for  the reac t ion  of organic sulfides into account,  it is poss ib le  to a s su me  that 
the a -po lyn i t roa lky l  suif ides,  due to the low e lec t ron  densi ty on the sulfur  a tom,  wiI1 e i ther  not r eac t  at  ali 
with ER or e lse  the reac t ion  will p roceed  under  d ras t i c  conditions. However,  as was a l ready  mentioned,  
sulf ides (I) r e ac t  rapidly  with ER under  mild  conditions.  

While studying the reac t ions  of (I) with u n s y m m e t r i c a l l y  const ructed e lec t rophi l ic  reagen ts  (BrONO2, 
HC1, N-chloropiper id ine)  it was found that the "e lec t rophi l ic"  por t ion of the reagent  becomes  at tached to 
the carbon a tom that  b e a r s  the nitro group,  while the "nucleophil iO'  por t ion b e c o m e s  at tached to the sulfur  
a t o m  

J 
(NO~)3CSR' - I 

(1) [ 

HCI 
(NO~)3CH ~ WSC1 

Br0NO~ 
, (NO2)sCBr @ [R'SONO~] 

CIN(CH~)~ 
. (NO~)~CC1 -~ R'SN (CH~)~ 

*The c leavage si te  of the C - S  bond in complex  (A) is de te rmined  by the re la t ive  s tabi l i ty  of the i n t e r m e d i -  
a te ly  fo rmed  carbonium ion (R,~ or R,,e) [3]. 
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As a result ,  electrophil ic substitution at the a - c a r b o n  atom, a new type of electrophil ic substitution in the 
sulfide se r i es ,  is observed. 

If the electrophilic substitution was at the sulfur atom, then other products would be formed f rom (I). 
�9 However, the formation 

(NO~)~CSR' + E--N --, [(NO~]aCSW] N | ! I 
(I) E ~ (NO2)~CS--E -f- R'--N 

E--N = H--C1, Br--ONO~, C1--N(CH~)5 

of these compounds was not recorded  in the reactions of (I) with the indicated electrophil ic reagents .  

It should be mentioned that the react ion of (I) with ER proceeds the same either in the light or in the 
dark  and, as was shown on the example of the react ion with 802C12, in the presence  of aeyl peroxides.  These 
data test ify to the nonradical charac te r  of the studied t ransformat ion .  

Rules that indicate the important  role of nucleophilie cooperation, shown by the "nucleophilic" portion 
of the reagent E- I~ ,  are  detected when the reactions of sulfides (I) with ER are studied. This type of co-  
operation, where the "nucleophilic" port ion (N) of the electrophil ic  reagent is coordinated with the he te ro -  
atom, thus facilitating react ion p rog res s ,  is frequently manifested in the reactions of organoelement com-  
pounds [5]. 

I~ucleophilic cooperation in the case of the a-polyni t roa lkyl  sulfides is confirmed by the fact that the 
"softer"  the nucleophilic port ion of the ER the eas ier  is the react ion of (I) with ER. For  example, if the 
react ion of 2,4-(NO2)2PhSC (1~O2) 3 (Ia) with bromine goes to completion almost  instantly (with the formation 
of ~80% (NO2)3CBr and 2,4-(NO2)2PhSBr), then only 20% of (NO2)3CBr is formed in 1 h when ([a) is reacted 
with BrONOz, while most of (la) remains unreacted. In addition, HSO3F in general does not react with (In), 
whereas HCI effects the complete cleavage of the C-S bond in this sulfide at 0-5 ~ and the reaction is ended 
in 0.5 h with the formation of (NO2)3CH (77% yield) and 2,4-(NO2)2PhSCI (86% yield). In the discussed ex- 
amples the electrophilicity of BrONO 2 and HSO3F is not lower than the eleetrophilicity of respectively Br 2 
and HCI, nevertheless the "hard" groupings one  2 and OSO2F impair the conditions for coordination of the 
sulfur atom in (In) and strongly hinder the reaction. It is probably for this reason that N-chloropiperidine 
reacts with (In) in 5 rain (the yield of (NO2)3CCI is 70%, and that of 2,4-(~qO2)2PhSI~(CH2)5 is 90~), whereas 
the reaction practically does not go with N-chlorosuccinimide. These data make it possible to assume that 
the reactions of (I) with ER proceed with nueleophilic cooperation, probably (by analogy with organometal- 
lic compounds [5]) via a cyclic 4-membered transition state* 

(NO~)~C--S--R' § E--N --~ (NOe)a c - - s - - R ' !  ~ (NO~)aC--E + R'--S--N 

a; a- 
(1) E~N 

The effect of the charac te r  of the substituent attached to the sulfur atom (R') on the ease of react ion 
of (I) with ER increases  in the o rde r :  CH 3 < p-CH3OPh < Ph < p-O2NPh < 2,4-(NO2)21~h, i.e., with increase  
in the e lec t ron-accep tor  proper t ies  of the radical  R ' .  Thus, for example, SO2Cl 2 in CH3CN reacts  almost  
instantly with 2,4-(NO2)2PhSC (NO2) 3 ([a) and p-NO2PhSC (NO2) 3 (Ib); with PhSC (NO2) 3 (le) the reaction is 
ended in 0.5 h, with p-CH3OPhSC(NO2) 3 (Id) in a day, while SO2C12 prac t ica l ly  does not react  with CH~SC- 
(I~O2) 3 (Ie). A variable react iv i ty  of (Ia) and (Ib) can be observed on the example of the reaction with b r o -  
mine in CH3CN , which is difficultly discernible in the react ion with SO2Cl2: if the f i rs t  reacts  instantly, then 
the second reacts  only in a day. The discovered rule also testif ies in support  of nucleophilie cooperation, 
since the part ial  positive change on the sulfur atom increases  with increase  in the e lec t ron-accep tor  p rop-  
er t ies  of radical  R'  in (I), which, in turn, facilitates the approach of the nucleophilic portion of the e lec -  
trophil ic reagent  E - N  to it. 

It is possible to assume that the ionization of (I) at the C - S  bond occurs  under the influence of the 
solvent,  with the formation of the anion C (~qO2)3 | and the sulfenium cation R' - S  | which on subsequent 
react ion with ER then given the obtained end products .  However, it was shown by UV spec t roscopy  that such 
ionization fails to occur (absorption at ~ 350 am, charac te r i s t i c  for the C (•O2)2| anion, is absent) in the 

*The open t ransi t ion state is less probable,  since it stipulates ei ther  p re l iminary  ionization of the e l ec t ro -  
phile, which is hardly possible in the employed relat ively low-polar  media, or the ionization of (I) with the 
formation of C (•O2)3 | , which is not observed (see below). 

1270 



studied solvents  (benzene,  CH2C12, e ther ,  dimethoxyethane (DME), CH3CN ). Never the le s s ,  the c h a r a c t e r  
of the solvent exe r t s  an impor tan t  effect  on the reac t ion  of (I) with ER. The following genera l  rule  is  ob- 
se rved :  the reac t ion  is acce l e r a t ed  with inc rease  in the po la r i ty  and bas ie i ty  of the solvent ,  which p robab ly  
t e s t i f i e s  to an i nc rea se  in the separa t ion  of the cha rges  in the t rans i t ion  s ta te  [6], the solvat ion of which 
fac i l i ta tes  the ent i re  p r o c e s s .  Fo r  example ,  in e i ther  benzene or  CH2CI 2 medium the reac t ion  of (In) with 
b romine  p rocee ds  to the extent of 10% in I day, whe reas  the reac t ion  is ended a lmos t  instant ly  in e ther ,  
DME or CH3CN. 

It is  impor tan t  to mention that  if one of the NO 2 groups  in (t) is  r ep laced  by e i ther  an alkyl  mo ie ty  
or a halogen a tom,  then the reac t ions  with ER a re  hindered substant ia l ly .  Thus ,  if (In) r e a c t s  rap id ly  with 
b romine  and SO2C12 (CH3CN), then ~-d in i t roa lky l  sulf ides 2,4-(NO2)2PhSC (NO2)pR (R = F, C1, Br ,  CH3) do 
not enter  into these  reac t ions .  The indicated compounds a lso  do not r eac t  with such s t rong eleeZrophiles 
as  N-chloropiper id ine  and chlor ine.  Apparent ly ,  the successfu l  p r o g r e s s  of the reac t ions  with ER depends 
on the t he rmody nam i c  s tabi l i ty  genera ted  in the t rans i t ion  s ta te  of the polyni t rocarbanion ,  RC (NOz)2 o . The 
g r e a t e r  s tabi l i ty  of the C (NO2)30 anion when compared  with the RC (NO2)2 | anions (where R = F,  C1, Br ,  
CH3) is  conf i rmed  by the different  pK values (20 ~ H20 ) of the cor responding  conjugated acids:  0.17 for  
HC(NO2) 3 [7], 7.70 for  FCH(NO2) 2 [8], 3.53 for C1CH(NO2) 2 [9], 3.6 for  BrCH(NO2) 2 [9], and 5.21 for  CH3CH- 
(N%) 2 [7]. 

The obtained data, in combination with the effect  of the R r rad ica l  on the p r o g r e s s  of the reac t ions  of 
(I) with ER (see above),  make  it poss ib le  to a s sume  that nucleophilic coordinat ion at the sulfur  a tom can 
be even somewhat  ahead of e lec t rophi l ic  a t tack  at the a - c a r b o n  a tom of (I) (which is  a lso  observed  ia the 
r eac t ions  of other o rganoe lement  compounds with ER [5]).* 

In con t ras t  to the s t rong effect  exer ted  by the s tabi l i ty  of the genera ted  anion (RC(NO2) 2 (~) on the 
reac t ion  of ER with ~-po lyn i t roa lky l  sulf ides (R'SC (NO2)2R), the s tabi l i ty  of the sulfenium cation (R'S | 
apparent ly  does not play a m a j o r  role ,  s ince,  as was ment ioned above,  p-CH3OPhSC (iNO2) 3 (Id) r e ac t s  with 
ER much m o r e  slowly than PhSC (NO2) 3 (Ic). This  indicates  the absence  of p r i o r  a t t ack  of the e lec t rophi le  
at the carbon a tom of the t r in i t romethy l  group with a f ree ing  of the sulfenium cation, p-CH3OPhS ,9, since 
the opposite p ic ture  would be obse rved  in the opposite case  because  of the be t t e r  s tabi l iza t ion of the p o s i -  
t ive charge  of this cation due to the +M effect  of the p-CH3OPh radica l .  All of this again conf i rms  nucleo-  
philic cooperat ion when ~-po lyn i t roa lky l  sulf ides a re  reac ted  with ER. 

A different  poss ib le  scheme for  explaining the obtained resu l t s ,  namely the one-e lec t ron  oxidation of 
(I) with the in te rmedia te  fo rmat ion  of the ca t ion- rad ica l  (NO2)3C-'S~-R , and the an ion- rad ica l  [E-N]'~, is 
not r ea l ,  s ince in ha rmony  with this  scheme the p r o c e s s  should slow up with inc rease  in the e l e c t r o n - a e -  
ceptor  p r o p e r t i e s  of the l~' radical  in (I); actual ly  the opposite rule  is observed .  Another ,  somewhat  i m -  
p robab le  scheme ,  a lso  drops  out: the oxidation of the ER via the t r a n s f e r  of one e lec t ron to the nitro grotk~ 
of (I), s ince in this  case ,  for example ,  the Br  2 molecule  would be oxidized m o r e  eas i ly  than C12, whe reas  
actual ly  the reac t ion  with Br 2 p roceeds  much  m o r e  slowly. Thus,  PhSC (NO2) 3 (Ic) r e ac t s  with C12 in 2 h 
to give (NO2)3CC1 in 86% yield, whe reas  only t r a c e s  of (NO2)~CBr a re  fo rmed  with Br  2 in one day, and 92% 
of the s ta r t ing  (Ie) is  r e c o v e r e d  unchanged. We will a lso  mention that the fo rmat ion  of products ,  tes t i fying 
to the cleavage of the R , - S  bond in the R ' - S - C  (NO2) 3 molecule ,  was not observed  in a single exper iment .  

On the whole, it is poss ib le  to conclude f r o m  the obtained data that in ~-po lyn i t roa lky l  sulf ides,  under  
the influence of the e l e c t r o n - a c c e p t o r  action of s eve ra l  nitro groups  at the ~ - c a r b o n  atom,  the sulfur  
changes i ts  c h a r a c t e r  s t rongly  when compared  with ord inary  organic  sulf ides,  and becomes  e lec t rophi l ie  
to a substant ia l  degree .  

E X P E R I M E N T A L  M E T H O D  

Absolute  solvents  were  used in the work.  See [2] for the synthes is  of the s t a r t ing  polyni t roalkane 
sa l t s  and known ~-po lyn i t roa lky l  sulf ides.  The comple teness  of reac t ion  was checked by TLC.  

Tr in i t romethyl - (2 ,4-d in i t rophenyl ) su l f ide  (Ia).~ To a solution of 11.7 g of 2,4-(NO2)2PhSC[ in 40 ml  
of f r e sh ly  pur i f ied  dichloroethane at 30 ~ was added 11 g of the K salt  of t r in i t romethane  (TNM). The m i x -  
ture  was s t i r r ed  at 30 ~ for  8 h, and the p rec ip i ta te  was sepa ra ted .  The f i l t ra te  was evapora ted  in vacuo 

*In the studied p r o c e s s  the assumpt ion  of pure ly  nueleophilic substi tution at the sulfur  a tom in (i) s e e m s  
highly doubtful, e spec ia l ly  for such reagents  as C12 or Br  2. In addition, as was found by us, the (I) c o m -  
pounds do not r eac t  with sueh NR as  Br  ~ (for  example ,  (Ic), which r e a c t s  eas i ly  with C12, Br  2 and other  ER, 
and does not r eac t  under  the same  conditions with a la rge  excess  of (C2Hh)~NBr). 
] 'This method is m o r e  convenient than that descr ibed  in [2]. 
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(not above 20~ and the res idue  was washed with hexane until it became  solid, and then it was r e c r y s t a l -  
l ized f rom a 1 : 2  CHC13-hexane mix tu re .  We obtained 11 g (63%) of (Ia), mp 68-69~ see [2]. 

T r in i t romethy l - (p -n i t ropheny l ) su l f ide  (Ib). In the same manner  as the preceding,  f rom 2.5 g of p -  
NO2PhSC1 [10] in 15 ml of dichloroethane and 2.5 g of the K salt  of TNM (with s t i r r ing  for  1 h at 0-3 ~ we 
obtained 3.48 g (87% 7 of (Ib) with mp 125-127 ~ (decompn.) ( f rom CC14). Found: C 27.78; H 1.40; N 18.07; 
S 10.70%. C?H4OsN4S. Calculated:  C 27.64; H 1.33; N 18.42; S 10.52%. In f ra red  spec t rum (u, cm-l) :  1300, 
1605 (C(NO2)3) , 1345, 1530 (NO 2 in the ring).  

T r in i t romethy l - (p -me thoxypheny l ) su l f ide  (Id). With s t i r r ing ,  1.35 g (0.8 ml) of SO2CI 2 was added to 
a solution of 2.78 g of (p-CH3OPh)2S 2 [11] in 10 ml  of CH2C12 at 20 ~ Af ter  0.5 h the solution was cooled to 
0 ~ and 3.8 g of the K salt  of TNM was added. The mix ture  was s t i r r ed  at 0-3 ~ for  0.5 h, and the KC1 p rec ip i -  
ta te  (1.40 g; 94%) was separa ted .  The f i l t ra te  was evapora ted  in vacuo (_<20~ and the res idue  was r e c r y s -  
ta l l ized f rom pentane with supercool ing.  We obtained 4.1 g (70% 7 of (Id), mp 36-38. Found: C 33.50; H2.65; 
N 14.56; S 11.16%. CsHyO~N3S. Calculated:  C 33.23; H 2.44; N 14.53; S 11.07%. In f ra red  spec t rum (u, 
cm-1): 1300, 1595, 1605 (C(NO2)3), 1263 ( H 3 C - O - P h ) .  

F luorod in i t romethy l -  (2,4-dini t rophenyl)sulf ide (II). a) K Salt of Dini t romethyl -  (2 ,4-dini t rophenyl)-  
sulfide* (III). With s t i r r ing ,  5.65 g of 2,4-(NO2)2PhSCI in 20 ml  of DME was added at 0-3 ~ to a suspension 
of 6.95 g of the K sal t  of d in i t romethane in 20 ml  of DME. The mix tu re  was s t i r r ed  at 0-3 ~ for  1.5 h, and 
the prec ip i ta te  was sepa ra ted  and washed in success ion  with chilled water  (2 x 40 ml) ,  alcohol and e ther .  
We obtained 6.71 g (82%) of (III), mp 275 ~ (decompa.) .  

b) React ion of (III) with FC103. With s t i r r ing ,  into a suspension of 6.71 g of (HI) in 70 ml  of CH3CN 
at 20 ~ was slowly pa s s ed  a s t r e a m  of FC103 (for 6-7 h until  the suspension was decolor ized) ,  and theKC103 
prec ip i ta te  (2.32 g; 96%7 was separa ted .  The f i l t ra te  was  evapora ted  in vacuo (~<200), and the res idue  was 
pur i f ied  by f reez ing  f rom hexane.  We obtained 5 g (79%) of (II) as  a pale  yellow thick oil; n~ 1.5945. Found: 
C 26.40; H 1.02; N 17.52; S 9.80; F 5.85%. C~H3OsI~4SF. Calculated:  C 26.09; H 0.94; N 17.39; S 9.95; F 
5.90%. F 19 NMR spectrum: 1.05 ppm (CF3COOH). Infrared spectrum (~, era-i): 1305, 1600 (C (I~02)3) , 1347, 
1550 (NO 2 in the ring).  

React ion  of T r in i t rome thy l  Sulfides (I) with Elec t rophi l ie  Reagen t s .  a) React ion with Chlor ine.  With 
s t i r r ing ,  dry  C12 was pa s s ed  for 40 min  into a solution of 1.65 g of (Ia) in 5 ml  of DME at 0-3~ af ter  which 
the mix ture  was diluted with peatane ,  and the 2,4-(NO2)2PhSC1 prec ip i ta te  (0.87 g; 80% 7 was separa ted  (rap 
97-98~ see [12]). The f i l t ra te  was washed with wa te r  and then dried over  MgSO 4. The solvent was d i s -  
t i l led off, and the res idue  was vacuum-dis t i l l ed .  We obtained 0.65 g (75%) of (NO2)3CC1 with bp 56 ~ (40 mm);  
see [13]. 

The reac t ion  was run in a s i m i l a r  manne r  with (Ic) (0-3 ~ 2 h; yield of (NO2)3CC1 = 86%) and with (Ie) 
(0-3 ~ 5 h; yield of (NO2)3CC1 = 63%7. 

b) React ion with SO2C12. To a solution of 1.75 g of (Ia) in 5 ml  of CH3CN at 20 ~ was added 2 ml  of 
SO2C12, and af ter  5 rain the mix tu re  was  poured into water  and ex t rac ted  wi th  e ther .  The ex t rac t  was 
washed with wate r ,  dr ied over  MgSO4, evapora ted ,  and the res idue  was vacuum-dis t i l l ed .  We obtained 
0.77 g (80%) of (NO2)3CC1. 

The reaction was run in a similar manner with (Ib) (20 ~ 5 rain; yield of (NO2)3CCI = 50%), with (le) 
(20 ~ 0.5 h; yield of (NO2)3CCI = 75%), and with (Id) (20 ~ one day; yield of (NO2)3CCI = 76%). When (la) 
was reacted with SO2CI 2 in CH2CI 2 (20 ~ 3 days) the yield of (NO2)3CCI was 50%. 

c) Reaction with Bromine. To a solution of 1.3 g of (la) in 30 ml of ether at 20 ~ was added 0.26 ml 
of Br 2. After 5 rain the solvent was partially removed, the residue was diluted with pentane, and the 2,4- 
(NO2)2PhSBr precipitate (0.88 g; 85%) was separated (rap 105-106~ see [14]). The solvent was removed, 
and the residue was vacuum-distilled. We obtained 0.66 g (78%) of (NO2)3CBr , bp 70 ~ (25 ram); see [13]. 

The reaction was run in a similar manner with (Ib) (CH3CN , 20 ~ one day; yield of (NO2)3CBr = 40%; 
in addition, (p-NO2Ph)2S2~ was isolated, mp 180-183~ see [10]). When (la) was treated with Br 2 in CH2CI 2 
(20 ~ one day) the yield of (NO2)3CBr was 10%. 

*This method is more convenient than that described in [2]. 
~The disulfide was formed due to the instability of the intermediately formed p-I~O2PhSBr and its easy 
conversion to (p-NO2Ph)2S 2 (see, for example, [15]). 
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d} Reaction with HCI. With stirring, dry HCI was passed into a solution of 1.75 g of (la) in 5 ml of 
DME at 0-3 ~ After 0.5 h the mixture was diluted with pentane, and the 2,4-(NO2)2PhSCI precipitate (i g; 
86%) was separated. The yield of TNM was 77% (determined by spectrophotometry). 

e) Reaction with N-Chloropiperidine. To a solution of 1.75 g of (In) in 5 ml of CH2CI 2 at 20 ~ was added 
0.6 g of N-chloropiperidine [16]. After 5 rain the mixture was diluted with pentane, and the 2,4-(NO2)2PhSN- 
(CH2) 5 precipitate 61.27 g; 90%) was separated; rap 151-153 ~ The compound was identified by comparison 
with an authentic specimen, which was obtained by reacting 2,4-(NO2)2PhSCI with piperidine (ether, 20 ~ one 
h; 60% yield; mp 151-153 ~ (from actone). Found: C 46.99, H 4.69, N 14.78; S 11.22%. CIIHI304N3S. Cal- 
culated: C 46.64; H 4.63; N 14.84; S 11.30%. 

The solvent was removed, and the residue was vacuum-distilled. We obtained 0.67 g (69%) of (NO2) 3- 
CC1. 

f) R e a c t i o n  wi th  BrONO2. T o  a s o l u t i o n  of 3.5 g of (In) in 10 m l  of DME at  20 ~ was  added  3,! m l  of a 
0.36 M so lu t i on  of BrONO 2 in DME.*  The  m i x t u r e  w a s  kep t  a t  20 ~ fo r  1 h, d i lu t ed  wi th  e t h e r ,  and w a s h e d  
wi th  w a t e r .  The  e t h e r  l a y e r  was  d r i e d  o v e r  MgSO4, the  e t h e r  was  r e m o v e d ,  and the r e s i d u e  w a s  v a c u u m -  
d i s t i l l e d .  W e  ob ta ined  0.47 g (20%) of (NO2)3CBr. 

CONCLUSIONS 

i. Trinitromethyl sulfides (R' - S- C (NO2)3) when treated with electrophilic reagents (halogens, HCI, 
BrONO2, N-chloramines) are cleaved at the C-S bond to give trinitromethane and sulfenic acid derivatives. 
Here the electrophilic portion of the reagent always attaches itself to the carbon atom of the polynitroalkyl 
group, which is a new type of electrophilic substitution in the sulfide series. 

2. A theory was expressed regarding the role of internal nucleophilic cooperation due to coordination 
of the nucleophilic portion of the electrophilie reagent with the sulfur atom in polynitroalkyl sulfides. 
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