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Tri f luoromethanesul fonyla ted  compounds are  widely used in organic  synthesis  owing to the unique and 
d ive rse  p rope r t i e s  of the t r i f luoromethanesul fonyl  group [1-5]. This is one of the s t ronges t  e lec t ronegat ive  
subst i tuents  and a good leaving group. The s t a r t ing  substance for  obtaining such compounds is usually t r i -  
f iuoromethanesulfonic  acid [3, 6]. 

In the p re sen t  communicat ion we shall  desc r ibe  the synthesis  of a number  of aliphatic t r i f luoromethyl  
sulfones containing functional groups on the bas i s  of other  s ta r t ing  subs tances .  

Tr i f louromethyl  methyl  sulfone (I) f o r m s  the s tabi l ized a - c a r b a n i o n  CF3SO2CH2- , which is capable of 
being alkylated,  of react ing  with aldehydes andke tones ,  and of undergoing conjugated addition and acylat ion 
reac t ions  [4]. We invest igated seve ra l  r eac t ions  of this carbanion .  As i t s  source  we used  t r i f luo romethane-  
su l fony tmethy lmagnes ium bromide  (II). It is known [7] that  II r eac t s  with acetaldehyde to f o r m  1- {trifluoro- 
methanesu l fonyl ) -2-propanoI  (III) with a 37% yield.  The conduction of this reac t ion  at a low t e m p e r a t u r e  (belovr 
-30~ and the decomposi t ion of the in te rmedia te  magnes ium alkoxide by w a t e r m a d e  it  poss ib le  to inc rease  
the yield of III to  93%. 

i. CItsCHO 
CFsSO~CH8 ~ CF~SO2CH2MgBr 2. I~O * CFsSQ4H~CHCH3 

(I) (II) I 
OH 

(HI) 

When II is r eac ted  with b romoace tone ,  the alkylation of II does not occur ,  and only the product  of the addi-  
t ion of II at the C ---O group of b romoace tone ,  v iz . ,  1 -b romo-3 - t r i f l uo rome thanesu l fony l -2 -me thy l -2 -p ro p an o l  
(W), f o r m s .  

(II) + BrCHsCOCHa ~ CF3SO~CH~C(CHs)CH.~Br 
I 

OH (IV) ~ 

The oxidation of III  by po ta s s ium bichroma~e in an acidic med ium yields  t r i f luoromethanesul fonylace tone  
(V), C F3SO2CH2COCH 3. Ketone V does not f o r m  when acetyl  chloride i s  reac ted  with II or (CF3SO2CH2)2Cd 
(ether, ']THF, +50 to -70~ 

We also studied the applicabi l i ty  of t r i f luoromethanesu l fonylace t ie  acid (VI) as a s ta r t ing  compound for  
the, synthes is  af ~rifluoromethanesulfor~yl de r iva t ives ,  e spec i a l ly  t r f f luoromethyl  o~-nitroalkyl sulfones.  Until 
recent ly ,  compounds having a CF3SO 2 - C -  N f ragment  in the molecule  had not been obtained [4]. The p r o p e r t i e s  
of VI were  prev ious ly  studied t e a  smal l  extent in [7, 8]. 

Acid VI has a low stabi l i ty  and is eas i ly  decarboxyla ted  in solutions at r o o m  t e m p e r a t u r e ,  being conver ted 
into sulfone I. Fo r  example ,  according to the PMR, TLC, and GLC data,  acid VI comple t e lydeeomposes  over  
the course  of 24 h in absolute methanol ,  ace toni t r i le ,  and acetone,  i ts  decarboxyla t ion  being more  rapid,  the 
higher is the bas ic i ty  of the solvent .  In acidie media  VI is s table .  

The ammonium salt  of VI, which is obtained by reac t ing  ammonia  with an e the rea l  solution of VI, decom-  
poses  p rac t ica l ly  instantaneously,  giving salfone I, which does no~ reac t  with ammonia  under the p resen t  con-  
di t ions.  Compound VI is more  stable in aqueous alkaline solutions,  but under  these  conditions the optical den-  
sity of the solution d e c r e a s e s  apprec iably  a f te r  ,~ 1 h (in 0.1 N KOH Xma x = 228 nm, e = 6000). 

In the case  of the ni t ra t ion of V I b y  a mix tu re  of H~SO 4 (d 1.84 and HNO3 (d 1.5) in 3 : 1  and 10 :1  r a t ios  
at 20-60~ a mix tu re  of 25% fuming sul fur ic  acid and HNO3, and by 20% fuming HNO.~ at 60-80~ in the p r e s -  
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ence  of solvents (CH2C12, HCCI~, CC14) and without them,  the react ion product is furoxan VIIo It is stable in 
acidic media but readily decomposes  under the action of even weak bases .  In ethanolic solutions VII has cha r -  
ac te r i s t ic  absorption with l m a x  =270 nm. 

The format ion offuroxans as a resul t  of the nitration ofsulfones is usually viewed as the result  of the 
fur ther  conversion of the intermediately formed c~-mononitromethyl sulfone [9, 10]. Therefore ,  it might be 
postulated that in our case,  too, t r i f luoromethyl  nitromethyl sulfone (VIII) forms as an intermediate.  

20% N~O~ in HNO. 
CFsS 02CHACO 0 H * CF3S02CH2N02 - t L ~  

Jvi) (viii) 
-~ [CF~SO2C_~N --~ O] --~ CF~SO~--C CSO,zCF~ 

II it 
N N 
\ / N  

o o (vii) 

In o rder  to obtain vnI, a search was made to  find nitration conditions under which the conversion VIII - -  
VII is minimal.  The formation of V~II could be detected in the case of the nitration of VI by a 1 : 1 sulfuric 
a c i d - n i t r i c  acid mixture .  For  the purpose  of selecting the optimal conditions for obtaining viii, the amount 
,of the nitrating mixture,  the holding time, and the tempera ture  were varied, and the reaction was conducted 
without solvents or ir~ the presence  of absolute CH2C12, CHC13, and CCI~. 

The composit ion of the react ion products depends mainly on the tempera ture  and the react ion t ime.  At 
~. 20~ the nitration p rocess  is extremely slow: After 5 h the yield of VIII is ~ 5%. A fur ther  increase  in the 
t ime does not increase  the yield of VIII. It only promotes  the conversion of the la t ter  into VII. Raising the 
tempera ture  f rom 40 to 80~ simultaneously acce lera tes  the formation of VIII and the conversion of VIII into 
VII. The optimal conditions for the synthesis  of VIII a r e :  rat io between H2SO 4 (d =1.84) and HNO 3 (d =1.5) equal 
to 1 :1  (by volume); tenfold excess of the nitrating mixture relat ive to VI, absolute CH2C12 as the solvent, 40~ 
t ime, 2.5 h. Under these conditions the yield of VIII is 50-65% (speetrophotometrically in 0.1 N KOH). 

In order  to dest roy competit ively formed furoxan VII, the react ion mixture was t reated with dilute aqueous 
alkali. As a resul t ,  VI and VIII dissolved as salts of low stability in the aqueous solution, which was acidified 
at once, and VI and VIII were extracted by methylene chloride.  Nitrosulfone VIII was recovered  in the form of 
the ammonium salt VIIIa by applying NH 3 tothis  extract .  At the same t ime,  acid VI was converted into I, which 
remained in the solution. The yield of VIIIawas 34% (the purity was ~75%). Salt VIIIa can be stored for a long 
t ime without change, and it is soluble in water  and pract ical ly  insoluble in ethanol and acetone. It is not pos-  
sible to isolate VIII f rom the react ion mixture in the form of the K salt with the use 5-10% aqueous solutions 
of KOH or CH3OK , s ince  the CF3SO2CHNO 2- anion is unstable in strongly alkaline media. 

The application of a saturated aqueous solution of CsF to a solutionof VIIIa gave the water- insoluble 
cesium salt (VII]b) with a ~ 70%yield. The analytically pure salt VII]b has Xmax =295 nm and e = 13,000 (H20). 

Acidification of an aqueous solution of VIIIa with 60% H2SO 4 inthe presence of CH2C12 gave VIII (90% 
yield). The s t ruc ture  of VIII was confirmed without isolating it f romthe  solutionby the data f rom PMR, 19F 
NMR, and UV spect roscopy.  In the individual state VIII is unstable; however, its solutions are suitable for 
work. 

Thus, unlike the nitration of the monoester  of mal ic  acid in [11], in the case of the nitration of acid VI, 
one nitro group, r a the r  than two, is introduced into the molecule.  

In order  to obtain a t r i f luoromethyl  methyl sulfone containing several  functional g roups  on one carbon 
atom, we car r ied  out the sulfenytation of the Na salt of nitromalonie es te r  by tr i f luoromethanesulfenyl  chloride 
and the oxidation of the t r i f luoromethanesulfenylni t romalonie  es te r  (IX) obtained* to t r i f luoromethanesulfonyl-  
ni tromalinic es te r  (X). 

+ - -  

CF~SC1 + NaC(NQ)(COOEt)2 -~ CF3SC(NO2)(COOEt)~ c~,CO~ 
(IX) 

_~ CFaSQC(NO2)(COOEt)2 
(x) 

The optimal yield of IX (less than 45%) was obtained when the react ion was car r ied  out in CC14 and the 
CF~SC1 was purified to remove any t r aces  of HF. When other solvents (ether, CH2C12) were used or in the work 
with unpurified CF3SC1 , the yield of IX did not exceed 10%. The formation of IX was accompanied by the fo rma-  
tion of ni t romalonie es te r  (XI) (5-40% in CC14), f rom which IX is removed by treating a toluene solution of the 

�9 On the basis  of the absence of a cha rac te r i s t i c  absorption maximum in the short-wavelength region, O-sulf-  
enylation does not oeeur in this reaction.  
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panied by the fo rmat ion  of n i t romalonic  e s t e r  (XI) (5-40% in CC14) , f r o m  which IX is r emoved  by t rea t ing  a 
toluene solution of the reac t ion  mix ture  with a 10% aqueous Na2CO 3. Es t e r  IX was s ca rce ly  hydrolyzed in the 
p r o c e s s .  

Under the action of ethanolic a lkal i  sulfide IX is quanti tat ively spli t  at the S - C  N ~ bond to fo rm the 
C (NO 2) (COOEt) 2 anion. This reac t ion  can be uti l ized for  the quant~tatlve de te rmina t ion  of IX. 

C~Sulfenylation of the anions of n i t romethane  and n i t roace t ic  e s t e r  does not take place according to the 
PMR and t9F NMR da taunder  conditions s i m i l a r  to the synthes is  of IX. 

It is known that  a - n i t r o a l k y l  sulf ides a re  usually eas i ly  oxidized by30% H202 i nace t i c  acid. Sulfide IX 
is not oxidized by 90% H202 in acet ic  acid and can be isolated r e v e r s i b l y .  By apply inga  s t ronge r  oxidizing agent, 
viz. ,  t r f f l uo rope race t i c  ac id , to  sulfide IX it was poss ib le  to obtain t r i f luoromethanesu l fonyln i t romalonlc  e s t e r  
(X). The optimal yield of X (~ 50%) was obtained in CH2C12 with the use of a tenfold excess  of an equimolar  m i x -  
tu re  of H202 and (CF3CO)20 (~ 20~ 7h).  The fo rmat ion  of X in the react ion  was accompanied  bythe  format ion  
of XI, ch loroni t romalonic  e s t e r  (XII), and an unidentified f luoride.  Sulfoxides do not f o r m  as a resul t  of the 
oxidation of IX Che band o f } S = O  at 1050 cm -1 is absent  in the Raman  spec t rum) .  

Compound X was not obtained in the individual s tate;  however ,  its s t ruc tu re  was proved  by analyzing m i x -  
tu res  of var ious  composi t ion by l~F NMR, PMR, UV, and Raman spec t roscopy .  The content of X in the mix tu res  
was 70-75%. Sulfone X is hydrolyzed at the S -  CNO 2 bond by applying 10% aqueous Na2CO 3 to a toluene solution 
of X. 

The c loses t  analog of the CF3SO 2 group is the CC13SO 2 group.  We studied the poss ibi l i ty  of obtaining the 
t r i ch lo romethy l  a - n i t r o a l k y l  sulfones CC13SO2C (NO2)R1R 2 by reac t ing  sodium t r ich loromethanesu l f ina te  with 
~-n i t rocarban ions  in the p r e s ence  of I 2 or  po t a s s ium fe r r i cyan ide  (in analogy to [10, 12, 13]). In both reac t ions  
it is no tposs ib le  to obtain ~ - n i t r o  sulfones,  and only products  of the oxidative d imer iza t ion  and oxidative n i t r a -  
t ion of the original  ~ -n i t r oca rban i on  f o r m .  For  example ,  inthe reac t ions  withthe Nasa l t  of 2-n i t ropropane  the 
d imer  (CH3)2C (NO2)C (NO2)(CH3) 2 and 2 ,2-d in i t ropropane  (which were  identified by TLC and P M R ) f o r m  in a 
0.7 : 1 to 2 : ] mole ra t io .  The yield of the d imer  in the reac t ion  with I 2 is equal to ~ 60%, and the yield in the 
r e a c t i o r  with K3Fe (C N)6 is ~ 40%. The s ame  products  f o r m  when I 2 is reac ted  with (CH3)2CNO-Na + in DMFA. 

the reac t ion  of /~CNO2- ~- CCI~SO2- Jr Is (DI/4FA), CC13SO2-Na + is des t royed withthe fo rmat ion  of Dilring 

NaClin an amount equal to 70-95%. This is pa r t i a l ly  due to the instabi l i ty ofthe CC13SO 2- anion in DMFA (25- 
30% NaC1 fo rmed  in the control  exper iment ) .  

The anion of the salt  CCI3SO2-Et4N +, which is obtained by reac t ing  t e t r a e thy l ammon ium hydroxide with 
t r i ch lo romethanesu l f in ic  acid, is not oxidized in wa te r  by K3Fe (CN) 6 over  the course  of 24 h Che values of 
~max and ~ for  this sal t  r e m a i n  unchanged). When CC13SO2Ctis r eac ted  in absolute acetoni t r i le  with the t e t r a -  
e thy lammonium salt  of d in i t romethane,  ch lorodin i t romethane  f o r m s  {yield up to  40%, spec t rophotomet r ica l ly ) .  

The r e su l t s  obtained showthat  r eac t ions  c h a r a c t e r i s t i c  of a r o m a t i c  compounds of the ArSO2-M + and 
ArSO~Hal types  (introduction of an ArSO 2 group [10, 12, 13]) do not occur  with the corresponding CCI~SO 2 d e r i v a -  
t ives .  

E X P E R I M E N T A L  

Absolute solvents  w e r e u s e d  in the work;  IR s p e c t r a  were  r eco rded  on a UR-20 ins t rument  and igF NMR 
spec t r a  (relat ive to CF3COOH external  r e fe rence)  were  r eco rded  on an RS-56 s p e c t r o m e t e r  (56 MHz), the PMR 
spec t ra  were  r eco r ded  on Tes la  BS-497 {100 MHz) and Varian DA-60-74 (60 MHz) s p e c t r o m e t e r s ,  and the UV 
spec t r a  were  r eco rded  on a Specord UV-VIS spec t ropho tomete r .  The es tab l i shment  of the individual compounds,  
as well  as the i r  identif ication were  c a r r i e d  out by TLC and GLC. TLC conditions: i :10 CH~COOH :CHC13 as 
the mobi le  phase ,  silufol f r o m  Kava l i e r  (Czechoslovakia) as the adsorbent ,  development  of the c h r o m a t o g r a m s  
by a KI  solution of I 2 vapors .  

Tr i f luoromethy lmethy l  sulfone (I), t r i f luoromethanesu l fonylace t ic  acid (V1), and t r f f luoromethanesu l fonyl -  
me thy lmagnes ium bromide  (II) were  obtained according to [7]. The Na sal t  of n i t romalonic  e s t e r  (XI) (kma x = 
308 rim, e =13,000 in tI20 ) wa~ obtained by react ing  ethanolic alkali  with XI  [14] and prec ip i ta t ion  by e ther  (84% 
yield).  

1 - (Tr i f luoromethanesul fonyl ) -2-propanol  (III). An e therea l  solution of II (26.8 mmole)  was slowly added 
with s t i r r i ng  and cooling ( -20  to -30~ to a solution of 3.6 g of acetaldehyde in20 m l o f  absolute e ther .  At 
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the conclusion of the addition the mixture  was s t i r r ed  for  15 m i n a t  ~20~ (al ight-yel low prec ip i ta te  formed) ,  
80 ml of ice wa te r  were  added, and the e the r  l aye r  was separa ted .  The e ther  was washed twice with wa te r  and 
dried with MgSOr The solvent was dist i l led off, and the r e s iduewas  vacuum-dis t i l l ed .  This yielded 4 . 8 g  
03%) ofIII ,  bp 56-58~ (2 m m  Hg). Found: F, 29.81%. Calculated for  C4HTOaSF3: F, 29.68%. PMR spec t rum 
(5, ppm):  1.55 (d, 3H, CH 3, Jt  = 6 Hz), 3.65 (d, 2H, CH2, J2 = 6 Hz), 4.27 S (1H, OH), 4.7 sexte t  (quartet  t r iplet)  
(1H, CH, Jl= 6, J2 = 6 Hz). IR s p e c t r u m  (~, cm - i ,  NaC1): 1120, 1200 (CF3); 1360 (SO2) , 2970 (CH3) , 3550 (OH); 

compare  [7]. 

1 -Bromo-3 - t r i f l uo rome thanesu l fony l -2 -me thy lp ropano l  (IV). After  mixing and cooling to -10~  the e ther  
solution was 0.02 M (II) and was slowly added to 2.75 ml of b romoace tone .  The cooled por t ion  was s t i r r ed ,  
boiled for  5 h followed by addition of 10 ml  wa te r  and 10% HCI at 0-5~ The e ther  layer  was separa ted  and 
dr ied over  MgSO 4. The solution was heated and reduced in vacuo.  Yield 3.6 g (63%) of 1~, bp 72-74 ~ (2 ram Hg). 
Found: Br  28.62; F 20.38%. CsHsO3SF3Br. Calculated: Br 28.10; F 20.00%. PMR spec t rum (5, ppm): 1.63 
s (3H, CH3), 3.54 s,  3.61 s, 3.65 s (5H, for CH2, CH2Br and OH). IR spec t rum (u, cm -1, NaC1): 1120-1130 (CF3) , 
1200-1230 sh (CF3), 1150, 1370 (SO2) , 3570 (OH). 

Tr i f luoromethanesul fonylace tone  (V). A mix ture  of 4.4 g of K2Cr2OT, 46 ml  water ,  and 9 ml conc. H2SO 4 
was hea ted to  60~ given an addition of a solut ionof  4 g of HI in 13.5 ml of conc. H2SO o held at that t e m p e r a -  
tu re  for  1 h, cooled, ex t rac ted  with CH2C12, washed with water  (three 10-ml port ions) ,  and dried with MgSO 4. 
The solvent was dis t i l led off in a vacuum. This yielded 2.7 g (79%) of V. The substance  was chromatograph ica l ly  
pure ,  mp 36-37~ (from hexane), bp 70~ (4 m m  Hg). PMR spec t rum (6, ppm):  2.4 (s, 3H, CH3) , 4.38 (s, 2H, 
CH2). IR s p e c t r u m  (v, cm -1, NaC1): 1120, 1200 (CF3) , 1350-1370 (SO2) , 1720 (C =O) ,  2980 (CH3). 

Bis (~rif luoromethanesulfonyl)furoxan (VII). A 2-g port ion of VI was slowly added with cooling (0-5~ 
and s t i r r ing  to 4 ml of 20% fuming HNO 3. Af ter  completion ofthe addition, the reac t ion  mix tu re  was held for  
2 h at 10~ and 1 h at ~. 20~ poured onto ~ce, and ext rac ted  withCH2C12. The e x t r a c t w a s  dried with MgSO 4. 
The solvent was dis t i l led off, and the res idue  was vacuum-dis t i l led .  This yielded 1.2 g (33%) of VII, bp 65~ 
(3 m m  ttg). Found: C 13.37; N 7.86%. Calculated for  C4N206S2F6: C 13.78; N 8.02%. UV spec t rum (H20 , 
ethanol):  270 nm.  19F NMR s p e c t r u m :  -5.37 (s, 3F, CF3), - 2 . 8 4  (s, 3F, CF3). IR spec t rum (v, cm -1, NaC1): 
1040 (furoxan ring),  1235, 1115 (CF3) , 1355 b r  (SO2) , 1425 (O-N -*O). 

Ammonium Salt of Tr i f luoromethyl  Nitromethyl  Sulfone (VIIIa). A solution of 0.2 g of VI in 4 ml of abso -  
lute CH2C12 at 5-10~ was addedwith s t i r r ing  to a mixture  of 0.44 ml of conc. H2SO 4 and 0.44 ml of HNO3 (d = 
1.5)o The solution obtained was held at 40~ for  2.5 h, cooledto 0-5~ and poured into 140 m.l of 1.5% aqueous 
KOH. The aqueous l aye r  was separa ted ,  80 ml of CH2C12 was added, cooled to 0-5~ and given a dropwise 
addition of 2.5 ml of conc. H2SO 4. The ex t rac t  was separa ted ,  dr iedwith  MgSO4, concentra ted  to 10 ml,  2 ml  
of a sa tu ra ted  solution of NH 3 in absolute CH2C12 at 0-5~ was added vAth s t i r r ing .  The prec ip i ta ted  yel low 
sal t  was washed twice with CH2C12 and dried over  P20~. This yielded 0.075 g (34%) of VIIIa. PMR spec t ru m 
(6, ppm):  6.18 (s, CH2). 19F NMR s pec t rum  (DMSO): - 3 . 8 1  (s, CF3). I R s p e c t r u m  (v, cm -1, KBr) :  890,1195, 
1410 (NO2),1170 br ,  1380 br  (SO2), 1120 (CF3) , 3300 br  (NIt4+). 

Ces ium Salt of Tr i f luoromethyl  Nitromethyl  Sulfone (VIIIb). To a solution of 0.10 g of VIIIa in 1.5 ml of 
dist i l led wa te r  s ev e ra l  drops  of a sa tu ra ted  solution of CsF  in water  was added. The prec ip i ta ted  salt  (VIIIb) 
was washed th ree  t imes  with CH2C12 and dr ied in a vacuum over  P205. This yielded 0.11 g (69%) of VIIIb, mp 
137-138~ UV spec t rum  (H20): ~max 295 nm, e=13,000.  Found: C 7.53; H 0.59; N4.09;  $ 9 . 7 0 ; F  18.17%. 
Calculated fo r  C2HNO4SF3Cs: C 7.40; H 0.34; N 4.10; S 9.86; F 17.58%. IR spec t rum (~, cm -1, KBr):  890, 
1195, 1410 (NO2) , 1170, 1380 (SO2) , 1120, 1200 (CF3) , 3130 (CH). 

Tr i f luoromethy l  Nitromethyl  Sulfone (VIII). To a solution of 0.063 g of VIIIa in 2 rnl of H20 was added 
17 ml of CH2C12 followed by 5 ml of 60% H2SO 4 at 0-5~ The yield of VIII was 90% (spee t rophotometr ica l ly  in 
0.1 N KOH/H20). The CII2C12 l a y e r  was sepa ra ted  and dried with MgSO4. PMR s p e c t r u m :  5.91 (s, CH2). 19F 
NMR s p e c t r u m  (in CH2C12): - 1 . 0 1  (s, CF3). 

Tr i f luoromethy lsu l feny ln i t romalon ie  E s t e r  (IX). A 4.5-g por t ionof  CF3SC1 [15] was bubbled into a s u s -  
pension of 5 g of the Na salt  of n i t romalonic  e s t e r  in 60 rnl of absolute CC14 with s t i r r ing  and cooling (3 to -3~ 
a f t e r  it was passed  through NaF dried before  the beginning of the reac t ion  for  2-3 h ina  vacuum at 200-250~ 
The mix tu re  was s t i r r e d  for  6 h at ~ 20~ held for  48 h, and f i l tered.  The solvent was r emoved ,  and the oil was 
dissolved in 20 rnl of toluene,  washed with 10% Na2CO 3 (four 20-ml  port ions)  and wate r ,  and dried with MgSO 4. 
The comple teness  of the r emova l  of XI  was ver i f ied by TLC. The toluene was dist i l led off, and the res idue  was 
dist i l led.  This yielded 2.8 g (42%) of IX, bp 89-90~ (1 mmHg) .  Found: C 31.1; H3.18; N 5.28; S 10.2; F 19.92%. 
Calculated for  CsHi0NO6SF~, C 31.4; H 3.28; N4.59;  S 10.5; F18.70%. IR s p e c t r u m  (v, cm ~1, NaCI): 854, 1300, 

1019 



1590 (NO2) , 1106, 1160 d, 1184 (CF3) , 762 (S-CF3), 1722-1760br (C =O),  1232 d, 1255 (COC), 3000 m (CH2CH3). 
PMR spec t rum (6, ppm): 1.58 r 3H, CH3), 4.60 (q, 2H, CH2). 19F NMR spec t rum:  - 4 1 . 5  (s, CFaS). 

Oxidation of IX. A 20o3-mi port ion of (CF3CO)20 was added to 3.16 ml of 90% H202 in 48 ml of absolute 
CH2C12 at 0-5~ with s t i r r ing ,  and then asolut ion of 4 g of IX in 48 ml of absolute CH2C12was added, and the 
mixture  was s t i r r e d  for  7 h at ~ 20~ and poured into ice water~ The organic l aye r  was washed with water  and 
dried with MgSOt, the solvent was driven off, and the res idue (3 g) was fractionated.  The fract ion with by 96~ 
(1 mm Hg) (1.6 g) contained 73% X, 15% XII, 7% fluoride,  and 5% XI. igF NMR spec t rum:  -1 5 .6  (s, CF3) (X), 

- 1 2 . 0  (s, f luoride).  Raman spec t rum:  1120 (u s SO2) , 1350" (uas SO2), 1585 (uas NO2), 1350" (us NO2), 1108 
(us CF3), 1775 (C = O), 1155 (C - O -  C), 1465 (CH2CH3). Compounds XII and XI were  identified by GLC. The 
presence  of a C (NO 2) (COOEr) 2 f ragment  in X was demonst ra ted  by hydrolysis  of a toluene solution of a mixture  
of X, XI, and XII under the action of 10% aqueous Na2CO ~ with spec t rophotomet r ie  monitoring aecordingto  the 
-C (NO 2) (COOEt) 2 anion. Under these conditions XII and IX are  not hydrolyzed.  

Te t rae thy lammonium Salt of Tr ich loromethanesul f in icAcid .  a) Te t rae thy lammoniumhydroxide  was ob- 
tained by shaking (3-5 h) 30 g of s i lver  oxide with a solu+ion of 30 g of Et4NI in 300ml of absolute methanol,  the 
mixture  was f i l te red ,  and benzene was added to a volume of 1 l i t e r .  The content of the hydroxide was de t e r -  
mined by t i t ra t ion  with benzoic acid. 

b) A solution of 21.8 mmole of CClaSO2H [16] in 7 ml of absolute CH3OH was given a dropwise addition of 
98.6 ml (20o7 mmole)  of a solution of Et 4 NOH with s t i r r ing  at 0-5 ~ C. After 20 min, the react ion mixture  was given an 
addition of ~ 2 l i t e r  of e ther  and cooled, and the salt  precipi tat ing was f i l te red ,  washed with e ther ,  and dried in 
a vacuum over  NaOH. This yielded 4.1 g (63%) of Et4~S(~2CC13, mp 140-142~ (with decomposit ion).  Found: 
C 34.98; H 7.37; N 4.39; S 9.84; C1 32.65%. Calculated for  CgH20NO2SC13: C 34.56;H 6.44; N 4.47; S 10.25; C1 
34.01%. UV spec t ra  (nm): in H20 X'max=238 (e=2240), inabs .  CH3CN X'max=248, X"ma x =273. PMRspec t rum 

+ 
(6, ppm, acetbne-dG): 1.37 (t.t, 3H, CH~), 3.33 (q, 2H, CH2),i.e:,  (CH~CH2)4N. IRspec t rum (u, em -i ,  KBr): 765, 
785, 1045, 1080, 1142, 1189, 1264, 1320, 1380, 1409, 1470-1480, 2958, 2999-3000, compare  [17]. 

C ONC LU S  IONS 

1. The ni t ra t ion of t r i f luoromethanes tdfonylace t ic  acid resu l t s  in the format ion of t r i f luoromethyl  n i t ro-  
methyl sulfone and its convers ion product ,  viz. ,  bis {trifluoromethanesulfonyI)furoxan. 

2. The reac t ion  of ni t romalonic  e s t e r  with t r i f luoromethanesul fenyl  chloride yields t r i f luoromethane-  
sulfenylni t romalonic  e s t e r ,  and its oxidation yields t r i f luoromethanesul fonylni t romalonic  e s t e r .  

3. The reac t ion  of t r i f luoromethanesul fonylmethylmagnes ium bromide with bromoacetone  resu l t s  inthe 
addition of the f o r m e r  to the carbonyl group.  
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