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Se,&nobohanti he.aot wtih tenm.inaL,cc,B- C-and RILidubXLtutcd epoxidti -to ptoduce 
B-hydtroxyn&kden (oh O&@LA) in the tie &.L.uX canti and a.UyL alcoholA in tithe 
La& one. A VULY high nttiheodenchimintion ha bcen obntived 60~~ ct,B-tiub6LLkted 
epoxididen : the tin epxkk being much mote Ireative. 

Trisphenylseleno- l and trismethylseleno- 'boranes have recently been successfully used for 

the selenoacetalization of carbonyl compounds 132 . The last reaction does not require an acid ca- 

talyst 2. During the screening of the reactivity of selenoboranes with other functional groups, 

we were faced with their unusual reactivity with epoxides. Thus we found that selenoboranes 

(lmol.eq.) react with epoxides (lmol.eq.) in CHC13 (le/mol.) at room temperature or below (25" or 

Do ). The nature of the product obtained after hydrolysis of the reaction mixture, is strictly 

dependent upon the nature and the number of substituents attached to the oxirane ring, and in 

some cases (e.i. cr,B-disubstituted epoxides) also depends upon the stereochemistry of the starting 

epoxide. 

The reaction which can be exothermic, is particularly rapid (G 20°,G lhr) for terminal epoxides. 

It produces B-hydroxyselenides in which the selenium atom is mainly attached to the less substitu- 

ted carbon atom if an alkyl group is present on the epoxide ring and to the more substituted one 

if the substituent is a phenyl group. The last results markedly contrast with the behaviour of 

selenolate ions 3a*3c, which lead to a mixture of regioisomers (Scheme I, entry e). Interestingly, 

a high function selectivity is observed since the acetal group, which is usually affected by 

thereagent (if >5h)4remains unchanged under the conditions used (Scheme I, entry c). 

SCHEME I 

RCH-CH2 leq. B(SeR)3 then 

'O/ aq.NaHC03 

R Conditions Yield (X) Yield (X) 

RCH -CH20H 

AeR 

+ RCH -CH2 

AH JeR 

81 

13 85 

0 70 

63 0 

26 34 
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a,8-disubstituted epoxides also react with selenoboranes but there is a tremendous difference of 

5 reactivity between the cis and the trans isomers . The reaction is exothermic with the former 

and goes to completion after 1 hr at 20" whereas the trans epoxides require much longer time 

(Q54h at 20')to reach the same level of conversion. 

The cisepoxides produce a regioisomeric mixture of the two B-hydroxyselenides resulting from the 

ring opening by an anti fashion, when the reaction mixture is quenched after lh with aqueous 

NaHC03 (see SchemeII). Stirring for prolonged period of time( al day at 20')leads to increasing 

yield of cis olefins probably resulting from the slow decomposition of the intermediary B-seleno 

borate 6. 

The trans epoxideslead mainly to the trans olefins in good yield when the reaction is quenched 

as usual after long reaction time (> 24h). Quenching after 2/3 hrs leadshowever to a low yield 

of B-hydroxyselenides (mixture of regioisomers, anti ring opening) beside unreacted epoxides. 

RI 

C5Hll 

CaH17 

RI R3 

R2 R3 
H 

CH3 

H -C7H'4COOCH3 

H H 

R4 

i' 

H 

CH3 
H H -C7H'4COOCH3 

n--Y, n=' 

SCHEME II 

(OH) 
R' SeR 

lB(SeR)3 
* + 

then aq. NaHCO= 'R4 

t_” n=2 

n=3 

RI-R3 

~cR4 

B(SeCH3)3/200/l.5h 72 0 

B(SeC6H5)3/200/0.8h 77 0 

B(SeCH3)3/200/lh 67 0 

B(SeCH3)3/20"/49h 17 52 

B(SeC6H5)3/20"/0.6h 77 0 

B(SeCH3)3/200/24h 52 15 

B(SeCH3)3/200/54h - 71 

B(SeC6H5)3/200/3h 22 63 

72 

76 

77 

We have run competitive reaction of selenoboranes (0.5 mol.eq.) on a stereoisomeric mixture(leq.) 

of a,B-distubstituted epoxides. The difference of reactivity between the cis and the trans isomer 

is so important that only the cis leads to the corresponding B-hydroxyselenide 7 
after one hour ; 

the trans epoxide being recovered unchanged in high yield 8 (Scheme III). Since B-hydroxyseleni- 

des can be stereoselectively (100%) transformed to epoxides g, this method allows the straight 

forward separation of stereoisomeric mixture of epoxides. Interestingly, the selectivity we 

have observed here was not found if selenolates [(CH3Se)2/NaBH4/CH30H, 20' ] are substituted to 

selenoboranes (ring opening at random on both stereoisomers). 
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SCHEME III 

(OH) 

CaH17CH,o/ 
-CH(CH2)7COOCH3 

0.5mol.eq.B(SeR)3 
* 

then aq.NaHC03 

0.5mol.eq cis/0.5mol.eq trans B(SeCH3)3/20"/lh 62% 92% 

0.5mol.eq cis/0.5mol.eq trans B(SeC6H5)3/-250/1.2h 73% 84% 

The high stereodescrimination observed has also been used for the chemioselective deoxygenation 

of the cis oxirane moiety present in a trans-cis diepoxide (Scheme IV) and interestingly the 

corresponding trans-trans diepoxide is inert under the same experimental conditions. 

SCHEME IV 

(SeR) 

H--#+CH2)~&+-C~3-H_/+CH2)j~-cH3 

H SeR 

_*H_.~o\~.(cH2)~c=~~3 

CHH17 H 'gH17 H 
H 'H 

'gH17 
H 

lmol.eq. B(SeCH3)3/00/lh 

B(SeC6H5)3/00/0.7h 

Finally trisubstituted epoxides do not produce 

in which the hydroxy group is regioselectively 

(OH) 
77% SOC12/NEt3 

3b 
60% (not optimized) 

91% 

B-hydroxyselenides but instead ally1 alcohols 
IO,11 

linked 

(Scheme V). Surprinsingly, saturated alcohol is also 

to the less substituted carbon atom 

isolated in some cases (Scheme V). 

SCHEME V 

R'cH\aTc 

,CH2R' 
lB(SeR)3 

* 
\CH2R' Then aq. NaHC03 

Rl R' 

a 
CaH17 

H B(SeCH3)3/200/8h 

b 'gH13 CH3 B(SeCH3)3/200/23h 

C CgH13 CH3 
B(SeC6H5)3/200/1.5h 

R1yH -'i =CHR' 

OH CH2R' 

+ R1yH -CH(CH2ti)2 

OH 

76% 8% 

65% 25% 

76% 

The differences of reactivity are surprising and we are currently studying their reasons. 
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