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Lately  i n t e r e s t  in the chemica l  convers ions  of c~,#-epoxy sulfones has i nc reased  in conneceionwith the 
synthes is  f r o m  them of aldehydes and ketones that  contain functional groups (Br, SR, SO2R , N3, etc.) in the 
posi t ion [1-31. The c~,p-epoxy sulfones have been synthesized by epoxidation of c~ ,p-unsa tura ted  sulfones [4,5], 
Darzens  condensation of o~-chloromethylsulfones  with aldehydes and ketones in the p r e sence  of potassimm t e r t -  
bufylate [3, 6] or  by in te rphase  ca ta lys is  [1, 7, 8], and condensation of organol i th ium der iva t ives  of o~-chloro- 
methyIsul fones  with a ldehydes and ketones [2]. 

Before  our invest igat ion,  only ~ - c h l o r o m e t h y l a r y l  sulfones were  used to synthes ize  ~ , f i - epoxy  sulfones 
by the Darzens  condensation, because  it  was bel ieved [6] that  in the p r e sence  of base  ~ - e h l o r o m e t h y l a l k y l  suI -  
tones would have to undergo a compet i t ive  R a m b e r g -  Becklund reac t ion  to f o r m  episulfones,  which under  the 
reac t ion  conditions a r e  conver ted to olefins. But the fo rmat ion  of olefins in the p r e sence  of a carbonyl  addend 
(aldehyde or  ketone) was not conf i rmed expe r imen ta l ly  in [6]. It  s eemed  advisable  to ve r i fy  this assumption,  
and to c lar i fy  the poss ib le  synthesis  of c~,fl -epoxyalkyl  sulfones by the condensation of c~ - ch lo romethy la lky l  
sulfones with var ious  a ldehydes and ketones in the p r e sence  of t-BuOK. 

Model expe r imen t s  showed that  in the absence  of a carbonyl  addend, oz-chloromethylalkyl  sulfones (I) a re  
indeed conver ted  to olefins (IH) in the p r e s e n c e  of t -BuOK over  a wide t e m p e r a t u r e  range (-10 to 20~ 

t/CHSO2CH2C1 @ RCH2S02CH~C1 ~_~ ItCH2SO2CHC1 
(a) (I) (r;) 

RHC--CH 2 

SO2 IICH2SO~CH--CRIR2 
(ii) ~l (B) 
1 -so~ R,=~ I R,=M e 

RCH=CH 2 
(III) t l /.Me 

RCH2SO2HC--CHR 1 R CH2SO~I-IC--C 
N /  \ /  \ 
0 0 Rx 

(iv)* (v)* 

just  as under  the s tandard conditions for  the R a m b e r g - B e c k l u n d  reac t ion  [9]; but episulfone (II) could not be 
detected.  

According to the genera l ly  accepted m e c h a n i s m  of the R a m b e r g -  Becklund reac t ion  [9] and the Darzens  
condensation [10], the sulfone (D undergoes  deprotonizat ion under  the action of base,  which ought to f o r m  the 
carbanions  A and B. Consequently in the p r e s e n c e  of a carbonyl  addend the format ion  of episulfone {II) or 
epoxysulfone (IV) ought to be de te rmined  by the d i f ference  in the fo rmat ion  ra tes  of A and B, and by the e l e c t r o -  
phil ici ty of the C a tom in the SO2CH2C1 and C = O  groups.  

To conf i rm this hypothesis ,  we m eas u red  the r a t e s  of fo rmat ion  of carbanions  A and B in a model expe r i -  
ment, using PMR spec t roscopy ,  with pa r t i a l  inclusion of a deu te r ium t r a c e r  f r o m  a CD3OD medium in the o~,c~- 
methylene groups ofsu l fones  (1) (R =C3H 7 or  C7H15) , under  the action of a weak base (Na2CO 3) at r oom t e m p e r a -  
ture.  

* The R and R i groups  in (IV) and (V) a re  identified in Table 1. 
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TABLE 1. Physicochemical Properties of Epoxysulfones 

CHa 
/ 

RCH~SO2HC--CHR ~ (IV) and RCH~SO~HC- C (V) 
\ /  \ / \  
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C~H,~ 

C z H 7  

C9H19 

C~H7 

C~H7 

C~H~ 

CH~ 

CH~ 

CH~ 

CH~ 

C~H7 

C3H7 

C~H7 

C~Hr 

C~H~ 

C6H~ 

CoH~ 

C~Hs 

C~H3 

C~H~ 

C~H~ J" 

o-CIC~H~ 

o-CIC~H~ 

o-C1C~H~ 

CH~ 

CH~ 

CH~ 

C~H~ 

C~H3 

CCH~ 

C~H~ 

C~H~ 

C~H~ 

p-CH~CgH~ 

28-30 

i6-17 

3i,5-33 

35-36 

{4,5-i5~5 

i9,5-20,5 

34-35 

39,5-40 

i05,5-{06,5 

93-94 

99,5-{00,5 

80,5-8i,5 

88-89 

88-89 

{03-105 

46-47 

72-73 

79-80 

Oil 

22-24 

35,5-36,5 

Oil 

i5- i6  

Oil 

i6- i7  

Oil 

Oil 

36-37 

Oil 

40A3 6,95 21,20 
39,98 6,7~ 21,75 
47,32 8,14 17,7l 
47,{7 7,92 17,99 
56,29 9,44 {3.80 
56,37 9,46 i3~68 
59,64 {0,06 {2,42 
59,50 9,98 {2,22 
47,29 7.95 {7,72 
4737 7,92 17,99 
52,30 8,87 {5,39 
52,40 8,79 {5,54 
59,38 9,96 12,33 
59,50 9.98 12,22 
6t,93 t0,37 {1.1{ 
62,03 10,41 ~t,04 
56,9t 534 t5,24 
56,68 5,70 {528 
60,10 6,82 ~3,40 
59,98 6,7i {3,32 
60,23, 6,88 13,23 
59,98 6,7i {3,32 
63A5 7,67 {l,88 
62,78 7,5{ tl,92 
64,8i 8,08 I0.84 
64,78 8,{4 {0,82 
66.77 8,75 9,66 
66,62 8,69 9.87 

52,65 5.73 H,47 
52,45 5,50 {{,67 
58.24 7.22 9.65 
58,08 7,0i 9,69 
60,23 ~ 7.55 8.92 
60,23 7,58 8,93 
49.92 !. 8,30 i6.65 
49,97 8,39 {6,68 
58.03, 9,75 {3.06 
58,03 9,74 {2,96 
60.76 I ~0,37 {1.39 
60,83", {O,2i tL60 
52A81 8,63 ]5,75 
52,40 '~' 859 ~5,54 

6!,97., 10,26.; 10,94 
62,03 i0,4i {i,04 
56,53 9,26 i3,55 
56,37 9,46 {3,68 
63,93 {0,75 9,95 
64,{0 i0,76 10,07 
59,33 {0,{7 ~2,06 
59,50 9,98 t2,22 
60,9i  7,5{ 12,66 
6{,39 733 12,61 
67,60, 8,82 9,33 
67,42 8 ,93  9,47 
63,02 7,39 {{,98 

CsH~oOsS 

CSH~OsS 

C~HzzOsS 

CtsHzsOsS 

C~H,~03S 

CgH~s0sS 

C,3H260~S 

C~H3o03S 

C~H2o03S 

C~6Hz~03S 

C~8H2803S 

C~H,203S 

C,zH~CI03S 

C~6H23CI03S 

C,~H27ClO~S 

C8H~60~S 

C,2H2~03S 

C,~H2s03S 

CgH~s03S 

C~H3oO~S 

C,tH2~03S 

C~7H3~O~S 

C,~HzsO~S 

CI~H,sO~S 

C~H~90~S 
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TABLE 1 (continued) 

C o m -  
pound 

(V z~) 

(Vz~) 

CaH7 

C~H,~ 

Yield, 
Iv % 

p-CH~OC~Ha 80 

p-NO2CsHr 65 

rap, ~ 

Oil 

76-77 

Found 
Calculated' % Empirical formula 

I 
C ! H S 

i 

57 73 717 881 C H "'~ 
~57,44 7,09 19,02 { 

* RCH 2 =t-C4H s. 
?RCH 2 =C6H 5. Compound has been  de sc r ibed ;  see  [4]. 

TABLE 2. Chemical Shifts and Spin-Spin Coupling Constants in 

Epoxide Ring of Epoxysulfones 

B.SO2HC -- CIIR I (IV) 
N o /  

Compound 

(IVb) 
(IVd) 
(IVf) 
(IVh) 
(vH~ g) 
(IVm) 
(IV j) 
(IV, k) 
(IVn) 
(IVp) 
(IV q) 
(VIII q) 

R 

C~H~ 
C~oH= 
C~H9 

CioH21 
CHa (CH~.)6CD2 

C2H5 
C~H9 

t-C~H9 
C~oHz~ 
C~H9 
CsH~; 

CII~ (CH2) 6CDz 

tt' 

CHa 
CHa 
C~H~ 
Call7 
CaH7 
C6H5 
CsH5 
CsH5 
Cr 

o-CIC6H~ 
o-CIC6H~ 
o-C1CsH~ 

l-lc~ 

3,88 
3,90 
3,88 
3,92 

4,20 
4,t5 
4,25 
4,11 
4,05 
4,05 

6, ppm 

i-I 6 

3,65 
3,62 
3,67 
3,60 
3,65 
4,50 
4,47 
4,45 
4,47 
4,80 
4,80 
4,80 

,J~, f3, Hz 

t,5 
t,5 
t,5 
f,5 

1,5 
i,5 
t,5 
t,5 
t,5 
t,5 

TABLE 3. PMR Spec t ra  of 

CHa 
/ 

Epoxysulfones IICH2SO~HC -- C" (v) 
\o/N B1 

C o m -  
pound 

tVb) 
(vc) 
(Vd) 
(v.s) 
(vt) 
(Vu) 
(Vw) 

Ha 

3,70 
3,65 
3,70 
3,77 
3,75 
3,73 
3,72 

5.ppm 

CII~ (E) 

t,70 
t,67 
t,70 
t,62 
t,65 
t,64 
t,62 

CHa (Z) 

t,42 
1,41 
1,42 
t,37 
t,37 
1,38 
t,36 

I Corn- | E : Z / pound 

773 
7:3 
7:3 
7:3 

(V x) 
(vj) 
(vn) 
(Vz) 
(v zI) 
(vze) 

6. ppm 

Ha CHa (E) 

3,7t 1,63 
4,23 t,84 
4.25 1,86 
4122 t,85 
4J35 t,83 l 4119 t,78 

CHa (z) 

1,36 
t,50 
t,51 
t,50 
t,49 

E : Z  

7:3 
96:4 
96:4 
95:5 
7:3 

I00 : 0 

The in t eg ra t ed  in tens i ty  of the p r o t o n  s ignals  of  the f f , f f ' - m e t h y l e n e  groups  of if) (R=CaHT, CTH15) dur ing  
the r e a c t i o n  showed that  in the p r e s e n c e  of weak base ,  exchange  of the c h l o r o m e t h y l  p ro tons  is r e l a t i ve ly  fast  
{85-90% in 30 rain). The exchange  of the a - m e t h y l e n e  p ro tons  of the h y d r o c a r b o n  r a d i c a l  is about  76-81% in 3 
days .  I t  fol lows tha t  the f o r m a t i o n  of  c a rban ion  B is v e r y  much  f a s t e r  than  that  of ca rban ion  A. This c i r c u m -  
s tance ,  combined  with the high e l e c t r o p h i l i c i t y  of  the C = O  bond of the ea rbony l  addend, mus t  be r e spo n s ib l e  fo r  
the p r e d o m i n a n t  f o r m a t i o n  of epoxysu l fones  (IV) in the r e a c t i o n  of a ldehydes  and ketones  with su l fones  (I). 

Sulfones (I) were  condensed  with a ldehydes  and ketones at - 5  to  +1(PC in m e d i u m  of t -BuOH and e the r  in 
the p r e s e n c e  of an e q u i m o l a r  amount  of t -BuOK.  F o r m a t i o n  of olef ins  (III) was  moni to red  by GLC. In  mos t  
eases  epoxysuI fones  (IV) were  obtained in good yie ld  (Table 1); the R a m b e r g - B e c k l u n d  reac t ion ,  which y ie lds  
olef ins  (III), p r a c t i c a l l y  does  not o c c u r  at ali.  

Epoxysu l fone  (IV) f o r m a t i o n  is af fec ted  subs tan t i a l ly  by the r e a c t i o n  t ime,  the s t r u c t u r e  of  the c a r b o n y l  
addend, and the s tab i l i ty  of  the f inal  p roduct .  Thus,  condensa t ion  of  su l fones  (I) with benza ldehyde  fo r  15-20 rain 
y ie lds  epoxysu l fones  IVi - IYn  with a v e r a g e  y ie lds  of 80-90%. I f  the r e a c t i o n  t ime is p ro longed  to 3-4  h, the yield  
fai ls  to N 60%. 
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In reac t ions  with al iphatic and a r o m a t i c  aldehydes the yield of epoxysulfone d e c r e a s e s  in the sequence 
C3HTCHO > CH3CHO >> CH20 and p-CH3OCGHICHO ~C~HsCHO > o-CIC~HtCHO >> p-NO2C6HtCHO (see Table 1). 
The re la t ive ly  high yield of epoxysulfones I V p - r  is apparent ly  re la ted  to the higher  degree  of conversion,  since 
unconver ted  s t a r t ing  compounds and olefins (III) a re  p rac t i ca l ly  absent  f r o m  the reac t ion  mixture.  The con- 
densat ion of sulfone (I, R=CTH15) with p-n i t robenza ldehyde  or  formaldehyde  stops at the subst i tuted acid 
chloride s tage,  u  and Vib, r espec t ive ly .  

B1CHO CH20//-BuOK 
CsH17SO,~CH--CHt/1 - -  ~" CsHI~SO2C(CH2OH)2 C~H*:SO2CH2CI 't-BuOK) [ I R'=H l 

(Via,b) C1 OH C1 
(vii) 

t/1 = p-NO~C~Hda); H(b). 

The acid chloride VIb then condenses with a second molecule of formaldehyde to f o r m  diol VII. 

In most  cases  the epoxysulfones IV a re  c rys ta l l ine  ma te r i a l s ,  which when pure  can be kept for  a long t ime 
under  ord inary  conditions without subs tant ia l  change. But in some cases  they cannot be isola ted because  of the i r  
low stabil i ty.  Thus in the condensat ion of I, R=CTHls, with p-methoxybenzaldehyde,  a 73%yield of 2 -oc ty l su l -  
fonyl-3-(p-methoxyphenyl)ox~rane is obtained, which quickly decomposes to a complex mixture of materials of 
undetermined structure. 

The condens ation of sulfones I with ketones goes muchmore smoothly, Here the yields of epoxysulfones V are 
85-90% for aliphatic ketones, and 70-80% for aliphatic-aromatic ketones. As withthe aromatic aldehydes, the epoxy- 
sulfope stability depends on the nature of the substituent in the aromatic ring of the c arbonyl addend, For p-substituted 

acetophenones the s tabi l i ty  i n c r e a s e s  in the sequence NO 2 > H > CH~ > CH~O. However  epoxide Vn, obtained f r o m  
acetophenone, is more  stable then epoxide IVj, whereas  epoxide V z 1) f r o m  p-methoxyacetophenone is m o r e  stable 
then the epoxide obtained f r o m  p-methoxybenzaldehyde .  

Substitution of alkylsulfonyl  for  a ry lsu l fonyl  in sulfones I yields epoxysulfones of s ignif icantly lower  
s tabi l i ty  (see [6]). 

The structures of epoxysulfones IV and V were confirmed by elemental analysis and IR and PMRspectra. 
The IR spectra show the absorption bands typical of the SO 2 group (1320-1330 and 1130-1147 cm -I) and the 
epoxide ring in the 910-930 cm -i region. For epoxysulfones IVa-d the epoxide band is near 873 cm -I. 

For epexides IV the values of the chemical shifts (CS) of the epoxide ring protons were established by 
comparing the PIVfR spectra of IVg, q with their deuteroanalogs VIIIg, q. 

t-BuOD 
CTHIsCH2SO21{C--CHRI t-BuOK:' C:HI~CD~SO2DC--CHR~ 

o o 
(IVg,q) (VIIIg, q) 

m -= C~H7 (gL ~ 

CS of the Ha protons  is 3.89-3.92 ppm for  al iphatic  de r iva t ives  and 4.05-4.25 ppm for  a romat ic ,  while that of 
the Hfl protons  is  3.60-3.67 p p m  for  a l iphat ic  and 4.45-4.85 ppm fo r  a romat i c ,  r e spec t ive ly  (Table 2), which 
must  be taken into account  in de te rmin ing  the epoxide s t ruc tu res .  The s p i n - s p i n  coupling constants  of Hc~ and 
Hfi for  all  these compounds were  1.5 Hz, which co r responds  to a t r ans  configurat ion for  the epoxides (see [6]). 
Thus the condensat ion of sulfones I with aldehydes is s t e r eospec i f i c  and fo rms  the E i s o m e r s  of the epoxysul-  

fortes IV exclusively .  

Epoxide V configurat ion was de te rmined  f r o m  the CS of the epoxide methyl,  which ts 1.62-1.86 p p m  for  E 
i s o m e r s  and 1.36-1.51 for  Z i s o m e r s  (see [8]). In the condensation with u n s y m m e t r i c a l  al iphat ic  ketones and 
p-methoxyacetophenone ,  a 7 : 3 mixture  of E and Z i s o m e r s  was formed (Table 3). Condensation with the other  
subst i tuted acetophenones is s t e r eos e l ec t i ve  to f o r m  E i s o m e r s  p redominant ly  (Vn, z, z2). 

Thus, the fea tu res  of the condensat ion of ~ - c h l o r o m e t h y l  alkyl sulfones with aldehydes and ketones are  
the absence  of a compet i t ive  R a m b e r g - B e c k l u n d  react ion,  the s t e r eose l ec t ive  fo rmat ion  of the E i s o m e r s  of 
the o~ , /?-epoxysulfones in the condensat ions with aldehydes and subst i tuted acetophenones,  the fo rmat ion  of E and 
Z i s o m e r  mix tu res  of the epoxysulfones V in condensations with u n s y m m e t r i c a l  al iphat ic  ketones and p -me thoxy-  
acetophenone,  and the fo rmat ion  of acid chlor ides  in the condensations with formaldehyde and p -n i t robenza lde -  

hyde. 
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E X P E  R I M E  E T A  L 

IR spec t r a  were  obtained on a UR-10 s p e c t r o m e t e r  with KBr  for  sol ids and in a thin l aye r  for  liquids. 
PMR spec t r a  were  obtained on Var ian  DA-60- IL  and Tes la  BS-497 (100 MItz) appara tus  in CDC13 solution with 
TMS in terna l  s tandard.  Mass s pec t r a  were  obtained on a Var ian  MAT CH-6 apparatus ,  c~-ChloromethyialkyI  
sulf ides were  obtained by a modif icat ion of the p rocedure  of [11]. 

(~-Chloromethyl  Decyl Sulfide. To a solution of 52.4 g (0.3 mole) of deeyl  mercap tan  in 120 ml of CH2C12 
were  added 18 g (0.6 mole) of pa ra fo rma ldehyde  and 30 g of calcined CaC12; then at -10~ a s t r e a m  of dry  HCI 
was pas sed  in to sa tu ra t ion  so that  the t e m p e r a t u r e  of the mixture  did not exceed -3~  The mixture was held 
for  12 h at ~20~ and f i l tered;  the solvent  was evapora ted  and the res idue  was vacuum distil led. There  was ob- 
tained 46 g (68.5%) of c~-chloromethyl  decyl  sulfide, bp 115-118~ (2 rnm) (see [111). 

The other  ~ - e h l o r o m e t h y l  aikyl  sulf ides were  obtained analogously in 70-80% yield; t he i r  phys ica l  and 
chemica l  p r o p e r t i e s  ag reed  with published values  [11-15]. 

o~-Chloromethyl  Decyl Sulfone (I, R =CgHI,~). To a solution of 5 g (0.022 mole) of c~-chloromethyl  decyl  
sulfide in 90 ml  of e the r  a t - 1 0  ~ C was added caut iously a solution of 12.4 g (0.066 mole) of monoperphthal ie  
acid in 120 ml  of e the r  so  that  the t e m p e r a t u r e  did not exceed -5~  and the mixture  was held for  2 days at  
-3~  The phthalic acid prec ip i ta te  was f i l tered off. The f i l t ra te  was washed with NaHCO 3 solution and dr ied 
over  MgSO 4. The solvent  was evapora ted  and the product  was c rys ta l l i zed  f r o m  hexane. There  was obtained 
5.4 g (93%) of c~-chloromethyl  deeyl  sulfone, rap, 68-68.5~ Found: C 51.93; H 9.28; S 12.62;C1 13.95~/o. 
CtIH23C1Oz S. Calculated:  C 51.85; H 9.10; S 12.58; Cl 13.91%. 

The other  c~-ehloromethyl  alkyl sulfones (I) were  obtained analogously.  The i r  phys ica l  constants  agreed  
with the published values  [12, 13, 15-18]. 

Non- l - ene .  To a solution of 0.68 g (0.003 mole) of c~-chloromethyl  octyI sulfone in a mixture  of 5 ml  of 
t -BuOH and 3 ml of dry  e the r  was added dropwise  with s t i r r i ng  a solution of 0.34 g (0.003 mole) of t -BuOK in 
3 ml of t-BuOH. The mixture  was s t i r r e d  for  2.5 h at ~20~ and was poured into 50 ml of water ,  and the p rod-  
uct  was ex t rac ted  with e ther .  The e the r  ex t r ac t  was washed with water ,  dr ied over  MgSO4, and evaporated.  
F r o m  the res idue  (0.52 g) was i so la ted  0.27 g of s t a r t i ng  ma te r i a l  and 0.25 g of n o n - l - e n e  (GLC). 

Deuterium. Exchange between (~-Chloromethyl  OctyI SuIfone and Deuteromethanol .  To a solution of 0.8 g 
of o~-chloromethyl  octyl  sulfone in 8 ml  of deu te romethanol  was added 0.2 g of anhydrous Na2CO 3. The suspen-  
sion was s t i r r e d  at ~20~ and 1 ml por t ions  of solution were  removed  at specif ied t ime  in te rva l s .  The sample  
was f i l tered,  the deu te romethanoI  was evapora ted  in vacuum, the res idue  was dissolved in 0.4 ml  of deu te ro -  
ch loroform,  2-3 drops  of Cf3COOH were  added, and the PMR s p e c t r u m  was taken. The course  of the deu te r ium 
exchange was moni tored by PMR f r o m  the change in the s ignals  of the RCHzSO 2 and the SO2CH2C1 groups,  which 
have CS (5, ppm) of 3.23 and 4.57 respec t ive ly .  

Deu te r ium exchange between a - e h l o r o m e t h y l  butyl sulfone and deu te romethanol  was ca r r i ed  out analo-  
gously. 

2 -Octy l su l fony l -3 - (o -chIorophenyl )ox i rane  (IVq). To a solution of 0.45 g (0.002 mole) of c~-chloromethyl  
octyl sulfone and 0.28 g (0.002 moIe) of o -eh lorobenza ldehyde  in a mixture  of 6 ml of t -BuOH and 4 ml of dry  
e ther  was added dropwise  at 0-3~ a solution of 0.28 g of t -BuOK in 2 ml of t-BuOH. The mixture  was aIlowed 
to w a r m  up to ~20~ and s t i r r e d  for  another  20 mtn; then 40 ml of wa te r  was added and the mixture  was ex -  
t r ac t ed  with e ther .  The e the r  ex t r ac t  was washed with w a t e r  and dr ied  over  MgSO4, and the solvent  was 
evapora ted  and the product  was c rys ta l l i zed  f r o m  methanol.  There  was obtained 0.24 g (35%) of IVq, mp 72-73~ 
Found: C 58.24; H 7.22; S 9.65%. C16H2aC103S. Calculated:  C 58.08; H 7.01; S 9.69%. IR (v, era-l):  2960 (CH3) , 
2927 (CI-I2) , 1335, 1138 (802) , 920 (epoxy), 760 (eel) .  PMI~ (8, ppm): 0.88 t (3 H, CI-I3) , 1.16-2.10 m (12 H, 
(CH2)6) , 3.1.3t (2 H, CIt2802) , 4.05 d ( 1  H, Ha,  J = 1 . 5  Hz), 4.80 d (1 H, I-It, J = 1 . 5  Hz), 7.30 m (4 It, C~It4). 

The other  o~,/3-epoxysuIfones were  synthes ized by the method descr ibed ;  the i r  phys ica l  and chemica l  
p r o p e r t i e s  a re  p re sen ted  in Table 1. 

2 -Oe ty l su l fony l -3 -p ropy lox i rane ,  IV g. F r o m  0.45 g (0.002 mole) of c~-chloromethyI  octyl sulfone, 0.145 g 
(0.002 mole) of butyraIdehyde,  0.23 g (0.002 mole) of t -BuOK, 8 ml of t -BuOH, and 4 ml of d ry  e ther  there  was 
isolated,  b y t h e  method desc r ibed  for  IVq, 0.445 g (85%) of IVg,  mp 34-35~ Found: C 59.38; tt 9.96; S 12.33%. 
C13It2603S. Cal~alated:  C 59.50; H 9.98; S 12.22%. IR (v, cm-I) ,  2973 (CH~), 2930 (CH2) , 1323, 1148 (802) , 922 
(epoxy). PlVIR (5, ppm): 0.88 t (3 H, CH~), 0.93 t(3 H, CH~), 1.16-2.10 m (18 I-I, (CH2) ~ and (CH2)a) , 3.09 t(2 H, 
CI-I2SO2), 3.65 m (1 H, I-I/~), 3.90 d (1 H, Ha,  J = 1 . 5  Itz). 
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1 - O c t y l s u l f o n y l - l - c h l o r o - 2 -  (p-ni t rophenyl) -2-  hydroxyethane,  Via. To a solution of 0.68 g (0.003 mole) of a -  
ch loromethyl  octyl sulfone and 0.45 g (0.003 mole) of p-n i t robenzaldehyde  in a mixture  of 6 ml  of t -BuOH and 4 
ml of d ry  e the r  was added dropwise at 5~ a solution of 0.34 g (0.003 mole) of t -BuOK in 3 ml of t-BuOH. The 
mixture  was s t i r r ed  for  30 rain at 12-15~ then was poured into 50 ml of water  and acidified weakly withAcOH, 
and ex t rac ted  with e ther .  The e the r  ex t r ac t  was washed with a sma l l  amount  of cold wa te r  and dried over  
MgSO4, and the e t h e r w a s  evapora ted .  The res idue  weighed 0.5 g. It  was chromatographed  on a s i l ica  gel 
column. There  was obtained 0.07 g of Via (6.3%), mp 73-74.5~ Found: C 50.61; H 6.28; S 8.67; CI 9.60%. 
C1GIt24C1NOsS. Calculated:  C 50.87; H 6.40; S 8.49; C1 9.39%. IR (v, cm-~), 2960 (CH3) , 2932 (CH2) , 3510 (OH), 
3500-3300 (OH), 1610 (C-C aromat ic ) ,  1527 (NO2) , 1350, 1120 (SO2) , 1090 (C-O), 770 (CC1). PMR (5, ppm): 
0.88 t (3 H, CH3) , 1.16-2.10 m (12 H, (CH2)6) , 3.30 t (2 H, CH2SO2) , 3.45 s (1 H, OH), 4.72 s (1 H, CH-O), 5.92 s 
(1 H, CHC1), 7.47-8.25 m (4 H, C6H4). F u r t h e r m o r e ,  0.25 g of ~ - c h l o r o m e t h y l  ectyl  sulfone was isola ted f r o m  
the res idue .  

1 -Oc ty l su l fony l - l - ch lo ro -2 -hyd roxye thane ,  VIb, and 2 -Oc ty i su l fony l -2 -ch lo ro - l , 3 -p ropaned io l .  VII. A solution 
of 2.7 g (0.012 mole) of a - c h l o r o m e t h y l  octyl sulfone in a mixture  of 40 ml of t -BuOH and 26 ml  of dry  e the r  
was sa tu ra ted  at 5~ with gaseous formaldehyde with s imul taneous  dropwise  addition of a solution of 1.35 g 
(0.0122 mole) of t -BuOK in 12 ml of t -BuOH over  40 min. The reac t ion  mixture  was s t i r r ed  another  20 min at 
~20~ and poured into 300 ml of water .  Workup as desc r ibed  above yielded 2.3 g of product  which was chro-  
matographed on s i l ica  gel. There  were  obtained 0.4 g of a - c h l o r o m e t h y l  octyl sulfone; 0.52 g (17%) of VIb;  and 
0.8 g (23%) of VII. VIb, mp 47.5-48.5~ Found: C 46.42; H 8.10; S 12.31; C1 13.62%. C10H2iC103S. Calculated: 
C 46.77; H 8.24; S 12.49; C1 13.81%. IR (v, cm-i ) :  2962 (CH3) , 2930 (CH2) , 1322, 1143 (SO2) , 1063 (C-O) ,  3500 
(OH), 744 (CC1). PMR (5 ppm): 0 .88 t  (3 H, CH3) , 1.16-2.10 m (12 H, (CH2)6) , 3.14 t (2 H, CH2SO2) , 3.02 s (1H, 
OH), 4.15 d (2H, CH20) , 4.51-4.85 m (1 H, CHC1). VII, mp 76.5-77.5~ Found: C 45.86; H 8.04; S 11.05; C1 
12.21%. C~lH23C104S. Calculated:  C 46.06; H 8.08; S 11.18; C1 12.36%. IR (~, cm-~): 2960 (CH3) , 2930 (CH2) , 
1322, 1145 (SO2) , 1072 (C-O) ,  3500 (OH), 774 (CC1). P1V[R (5, ppm): 0.88 t (3 H, CH3) , 1.16-2.10 m (12 H, 
(CH2)6) , 3.20 t (2 H, CH2SO2) , 3.00 s (1 H, OH), 4.15 (2H, CH20). The res idue  consis ted of formaldehyde po lymer s .  
After  prolonged s t i r r i n g  of the reac t ion  mixture  at ~20~ n o n - l - e n e  was detected.  

2 - (1 -Dideu te rooc ty l ) su l fony l -3 - (o -ch lo ropheny l ) -2 -deu te roox i rane ,  VIIIq_ To a solution of 0.11 g (0.00032 
mole) of epoxysulfone IVq in 5 ml  of deutera ted  t e r t -bu tano l  and 1 ml of d ry  e the r  was added 20 ml of t-BuOK. 
The mixture  was s t i r r e d  for  1 h. 20 ml of hexane was added, and the ma te r i a l  was c rys ta l l i zed  at -5~  There  
was obtained 0.1 g (90%) of VIIIq, mp 72-73~C. IR s p e c t r u m  was ident ical  with that  of the s ta l t ing  epoxide IVq. 
PMR (5, ppm): 0 .88 t  (3H, CH3) , 1.16-2.10 m (12H, (CH2)6) , 3.13 t (2H, CH2SO2) , 4.80 s (1H, Hfi), 7 .30m(4H,  

C~H4). 

2-(l-Dideuterooctyl)sulfonyl-3-propyl-2-deuterooxirane, VIIIg. To a solution of 0.13 g (0.0005 mole) of 
epoxide IVg in 5 ml of deuteromethanol was added 30 mg of MeONa. The mixture was stirred for 7 h and then 
treated with dry CO 2. The precipitate was filtered off, the filtrate was evaporated, and the material was crystal- 
lized from hexane. There was obtained 0.11 g (85%) of VIIIg, mp 34-35~ The IR spectrum was identical with 
that of the starting epoxide IVg. PMR (5, ppm): 0.88 t (3H, CH3) , 0.93 t (3H, CH3) , 1.16-2.10 m (18H, (CH2) ~) 

and (CH2)3) , 3.09 t (2H, CH2SO2), 3.65 t (1H, Hfl). 

C O N C L U S I O N S  

1. The condensat ion of ~ - c h l o r o m e t h y l  alkyl sulfones with aldehydes and ketones in the p r e s e n c e  of 
p o t a s s i u m  t e r t -bu ty l a t e  f o r m s  ~,  f l -epoxysulfones  in good yield. Under  these  conditions the compet i t ive R a m -  

b e r g - B e c k l u n d  reac t ion  does not take place.  

2. ~ , f i -Epoxysu l fones  fo rmed f r o m  aldehydes and subst i tuted acetophenones have the E configuration, 
whereas  those fo rmed  f r o m  u n s y m m e t r i c a l  al iphatic  ketones have a 7 :3  mixture  of E and Z i s o m e r s .  

3. The reac t ion  of ~ - c h l o r o m e t h y l  alkyl sulfones with formaldehyde  and p-n i t robenzaldehyde  s tops at the 

acid chloride stage.  
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R E A C T I O N  OF A L K Y L M E R C U R Y  A N D  A L K Y L T I N  

C O M P O U N D S  W I T H  D I P H E N Y L M E T H Y L  S A L T S  

1~. V.  U g l o v a ,  K.  B.  P e t r o v s k i i ,  
S. 8.  F a d e e v a ,  I .  V.  ? J I i k h u r a ,  
a n d  O. A.  R e u t o v  

UDC 542.91 : 547.254.9: 547.258.t1:  
547.631.2-38 

A!kyl de r iva t ives  of m e r c u r y  and Group IVB e lements  containing/3 hydrogen a toms  r eac twi th  the ionic 
sa l ts  of t r i a r y l m e t h y l  to f o r m  t r i a ry lme thane ,  an otefin, and the dealkylat ion product  of the organometa i l ic  
compound (OMC) [1-31. These reac t ions  a re  c lass i f ied as // e l iminat ion [4, 5], and it has been shown that they 
a r e  b imoIecu la r  and p roceed  in a single step,  with s imuItaneous  breaking  of the ,8-C- .H and C - M  bonds (EE2 
elimination).  F o r  the reac t ion  of (9 -methy l -9 - f luoreny l ) t r imethy l t in  with t r iphenylmethyi  f luoborate,  which 
also fo rms  t r iphenylmethane  and the cor responding  olefin, an oxidat ion-reduct ion m e c h a n i s m  that includes a 
one -e l ec t ron  t r a n s f e r  has been demons t r a t ed  [6]. 

In a continuation of our  invest igat ion in a number  of t rans i t ion  meta l  OMC, we have studied the 
r eac t ion  of d i a lky l m ereu ry  and te t raa lkyl t in  compounds with diphenylmethyl sal ts .  Such reac t ions  of 
t e t raa lky l t ins  have not p rev ious ly  been investigated.  The reac t ion  of organo-Hg compounds with d iphenylbromo-  
methane was studied in [7]. The reac t ion  of the l a t t e r  with d ibu ty lmercury  was ca r r i ed  out under  s eve re  con- 
ditions, so that  the products  were  butyldiphenylmethane in 35~ yieM, ! , l , 2 ,2 - t e t r apheny le thane ,  and the d eco m-  
posi t ion products  of the s ta r t ing  mate r i a l s .  

In the p re sen t  work, in the reac t ions  with d i a tky tmercu ry  and te t raa lky l t in  we used the  anionized diphenyl-  
methyl  salt ,  viz. ,  d iphenyImethyl  f luoborate  (DPMF), s ince it has been shown [4] that  in /3 e l iminat ion the r e a c -  
'cive molecule  is the t r i a r y l m e t h y l  c a t i o n ( o r i o n p a i r ) .  DPMF was produced d i rec t ly  in the reac t ion  mixture 
f r o m  Ph2CHC1 and AgBF 4. The solvents  were  MeCN and ni t romethane.  

The compounds that  we chose: R2Hg and R48n , i a - e  and I Ia -e ,  (where R = C H  3 (a), C2H 5 (b), i-C3H 7 (c), 
i-C4K 9 (d), sec-C,~H 9 (e) and n-C3H 7 (f)) made it  poss ib le  to study the effect  of the OMC rad ica l  on the react ion,  
in p a r t i c u l a r  the p r e s ence  of a p hydrogen atom. 

I and 1I were  r eac ted  with DPMF at ~20~ in an Ar  a tmosphe re  in the absence  of light and mois tu re  
(from 20 h t o 4  days).  The reac t ions  with Ia, b a re  the slowest .  I l a - e  r eac t  substant ia l ly  more  slowly than do 

ia- f .  The re fo re  reac t ion  with II was stopped a f t e r  a week and the reac t ion  mixture  was decomposed  by pouring 
into aqueous KCI. In alI  cases  the s t a r t ing  I Ia -e  were  isolated.  

The composi t ion and dis t r ibut ion of the reac t ion  products  of I and 1I depends on the s t ruc tu re  of the OMC 
radical .  When the re  is no r hydrogen in OMC (e.g., in Ia and IIa), the reac t ion  is the s lowest  and thesubs t i t u -  
tion (metal  dealkylation) product ,  1,1-diphenylethane,  is formed:  
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