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We checked the possible  p r o g r e s s  of the exchange reac t ion  for  the olefin oxide~phenyl  f l -hydroxyethyl  
selenide sys tem.  The reac t ion  equation for  this s y s t e m  can be wri t ten  as follows: 

Ph Ph 
/ / 

R1HC--CH2 ~- Se ~ H2C--CH2-}- Se 
\ /  \ \ /  \ 

0 CHeCH~OH 0 CH~CH(RI)OH 
where RI=  CH~, CH2C1, CH=CH2, CsHh, CH~OC~Hh, CH2OC4Hg, CH..OCsH~ 

(1) 

Together  with ethylene oxide, which is formed in al l  cases ,  a second react ion  product  was detected, which was 
ass igned to the corresponding phenyl f i -hydroxyalkyl  selenide.  The s t ruc tu re  of the fo rmed selenide should be 
de te rmined  by the s t ruc tu re  of the s t a r t ing  olefin oxide, the same  as for  the analogous olefin o x i d e - R  f i -hydrexy-  
alkyl sulfide s y s t e m  it/the exchange reac t ion  given in [1]: 

1{ 2 R 2 
/ / 

R~HC--CH2 ~- S ,~ RaHC_CH~ ~- S ~ 

\ O  / \CH2CH(RS)OH \ 0  / \CH2CH(R1)0H 

(2) 

Some of the p rope r t i e s  of the selenides  obtained by the reac t ion  are  given in Table 1. The degree  of con- 
ve r s ion  for  the f i r s t  three  olefin oxides v a r i e s  f r o m  10 to 50% at an Nl:2 ra t io  of the s ta r t ing  components,  and 
for  the others it v a r i e s  f r o m  7 to 20% at a 1:1 rat io,  a t e m p e r a t u r e  of 159~ and a reac t ion  t ime of 5.5 h. 

When R 1 =CH~ we obtained PhSeCh2CH(CH3)OH by reac t ion  (1), which when reac ted  with ethylene oxide 
and phenyl glycidate gave propylene oxide and the corresponding selenide:  

R1HC--CH~ -~ PhSeCH2CH(CH3)OH ~ CHsHC--CH~ ~- PhSeCH~CH(R1)OH (3) 
\ /  \ /  

o o 
R 1 = H, CH~, OC~H 5 

The format ion  of propylene oxide in reac t ion  (3) indicates  that the s ta r t ing  selenide contains the f l -hydroxy-  
propyl  group. 

An examinat ion  of react ions  (1) with R 1 = CH 3 and (3) with R 1 = H points to the r e v e r s i b l e  c h a r a c t e r  of the 
p rocess .  

By analogy with the olefin o x i d e - R  f i -hydroxyalkyl  sulfide s y s t e m  [2], exchange reac t ion  (1) can be 
depicted as going via the fo rmat ion  of the in te rmedia te  se lenonium sa l t  (I), whose decomposi t ion  leads to the 
fo rmat ion  of zwi t t e r ion  gI). Fu r the r  t r ans fo rmat ions  of (II) gives the end reac t ion  products:  

CH2CH2OH -I CH~CH20 
p + /  / _  + /  

hSe / OCH~CH~SePh ~ PhSe --~ PhSeCH~CH(R1)OH -~- H.zC--CH~ (4) \ | --PhSeCr~CH,OH . \  / 
CH~C~I(R1)OH J \CH~CH(R~)OH 0 

(i) (ii) 

TABLE. 1. ~'sp and Rf Values of Selenides PhSeCH2CH(R')OH 
Obtained by Reaction (1) 

R, Xsp,min "f [[ l~ ~sp, rain ! nf 

CH~ 2,t  0,59 CH~=CH 7,5 [ 0,73 
H 2,9 0,6t CsHaOCH2 11,8 t 0,89 
C2HhOCH 2 4,2 0,62 CaH~ 13,5 0,89 
CAHgOCH2 6,65 0,72 
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The revers ib le  charac te r  of the react ion is also explained by such a scheme, and also the format ion of a smal l  
amount of by-products  when the direct ion of the decomposit ion of zwit ter  ion (II) is different (direct direct ion of 
the reaction):  

t 
~ CH~=CH~ + PhSeCH~CH(R1)OH 

o (57 
( I I ) .  - ,  CH~CHO + PhSeCH~CH(R1)OH 

Zwit te r ion  gI0  is charac te r i s t i c  for the r eve r se  direction, during whose decomposit ion by-products  can be 
formed. 

CH~CH~oH CH2=CHR * + PhSeCH~CHzOH + / I~ II 
PhSe I 0 

~CH2CH(R1)O--- ~ CHsCR 1 + PhSeCH~CH2OH 
II 
O 

(II') 

(67 

E X P E R I  ME N T A  L 

The GLC analysis  was run on an LKhM-dMD chromatograph equipped with a f lame-ionizat ion de tec tor  
and using N 2 as the c a r r i e r  gas;  for the gaseous and low-boiling compounds we used a 2 m • 3 mm column 
packed with 10% PEG-400 deposited on C-545 and a tempera ture  of 60-150~ for the selenides we used a 1 m • 3 
mm column packed with 15% PEGA deposited on C-22 and a tempera ture  of 190-250 ~ Except for  phenyl fi-  
hydroxyethyl selenide, the selenides were not analyzed quantitatively. The TLC analysis  was run on Silufol 
(ethanol:benzene, 2:8) at ~20 ~ and detection was with iodine vapors .  The PMR spect ra  were recorded on a 
Varian HA-100 spec t rome te r  at 29 ~ using 30-50% CC14 solutions and HMDS as the internal  standard;  the chemical  
shifts are given on the 6 scale and the accuracy  of the measurements  is :~0.02 ppm; the accuracy  of measur ing 
the s p i n - s p i n  coupling constants is :~0.2 Hz. The exchange react ions were run without a solvent in 0.04-ml 
glass ampuls,  which were thermosta t ted at 159 ~ 

Reaction of Propylene Oxide with Phenyl ~-Hydroxyethyl  Selenide. A mixture of propylene oxide (III) 
(8.67 moles / l i t e r )  and phenyl ~-hydroxyethyl  selenide (IV) (2.71 m o l e s / l i t e r ) w a s  kept in glass ampuls for  3.5 
h at 159 ~ The star t ing components and react ion products  were identifie d and quantitatively determined byGLC. 
Analysis  resul ts ,  mo les / l i t e r  (the selenoxides were not identified): 

(III) (Iu H~C--CH2 PhSeCH~CH (CHs) OH CH2=CH2 CH~CHO CH2=CHCH, CH.COCH~. \ /  
o 

8~97 i,i0 1,52 i,6i (consumption 3,4.10 -8 0,6t.i0-s 3.10-8 0~55.10:-~ 
of szarting selenidc) 

The degree of conversion based on selenide is 60%. The formation of the exchange reaction products, 
namely ethylene oxide and phenyl #-hydroxypropyl selenide, is the main direction. The secondary directions 
constitute 0.25% of the main direction. 

Synthesis of Phenylp-Hydroxyethyl Selenide. With stirring, to 2.37 ml (3.52 g, 0.022 mole) of benzene- 
selenol was added in an argon atmosphere 9.1 ml of 10% aqueous NaOH solution (0.023 mole). Then 1.61 ml 
(1.93 g, 0.024 mole) of ethylene chlorohydrin was added in 15 rain and the mixture was stirred for another hour. 
The lower layer was separated, dried over Na2SO~, and then vacuum-distilled to give the chromatographically 
pure phenyl fl-hydroxyethyl selenide in 90% yield, bp 148-149 ~ (1-2 ram), d423" 5 1.43 02 g/cm 3, nD 25 1.6072. 
Found: C 47.62; H4.90; Se 39.09%. CdHi0OSe. CalcuLated: C 47.77; H5.01; Se 39.26%. PMR spectrum: 2.83 
t (2H, SeCH2; J = 7 . 0  Hz), 3.57 t (2H, OCH2; J =7.0 Hz), 3.79 s (1H, OH), 6.95-7.45 m (5H, C6H~). 

C O N C L U S I O N S  

Exchange react ions proceed in the olefin ox ide-pheny l  f l -hydroxyalkyl  selehide sys tem with the probable 
intermediate  involvement of the selenonium salt. 
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