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Abstract: Two convenient rapid, efficient, stereoselective an he anion can then react, under mild and atmospheric
highly regioselective methods for the synthesig-@fydroxy se- onditions, with different classes of epoxides to dive

lenides by the direct opening of epoxides with diselenides in acef®Ydroxy selenides, formed viaans-opening of the ep-
nitrile in the presence of either Zn/Algir zinc powder in aqueous OXides, in moderate to excellent yields (Scheme 1).
sodium hydroxide solution are described. These methods appeal@ble 1 shows the results obtained in the reactions of a

be competitive with the other methods previously reported. series of representative epoxides with diphenyl- and
Key words: p-hydroxy selenides, diselenides, epoxides, zinc, zindibenzyl diselenides in the presence of Zn/AKyistem in
selenolate anhydrous acetonitrile (method A), compared with the re-

sults obtained in the presence of zinc powder and aqueous
sodium hydroxide in acetonitrile (method B).
B-Hydroxy selenides are valuable selenium intermediates

in organic synthesisthey can be converted to allylic al-
R?SeSeR?, Zn

cohols, olefins, bromohydrins, vinyl selenides and ej _TOCSBR AN | RICHCH,SeR? | RICHCH,OH
oxides?® Several methods are available for th&' MeCN, 82 T o dor2
preparation off-hydroxy selenides. These hydroxy com:

pounds have been found as the addition products of se _ * 2 s

nenic acids to olefins with a good regioselectiViffhe gneme1
S\2 displacement of bromine frofitbromoselenides by
hydroxide ion is another stereoselective methdde
alkaline hydrolysis off-acetoxyselenides has been de
scribed® A convenient method for the synthesisBelfiy-
droxy selenide useN-phenylselenophthalimide (NPSP)
in the presence of watdAnother important method is the
reaction of aldehydes and ketones with seleniu
stabilized carbanion$. The reductiolt or nucleophilic
addition of Grignard reagents,alkyllithium, o-seleno-

From the results in Table 1 it is quite evident that, in the
case of unsymmetrical epoxides, the reaction proceeds
with a remarkable regioselectivity because in most cases
selenolate anions exclusively attack the less hindered car-
on of the epoxide to give the regioison&rcheme 1).
he exceptions are given by styrene oxide (entries 13 and
14) and 1,2-epoxy-3-phenoxypropane (entry 15) where

L 2 i § mixtures of the two regioisomers are obtained. Under neu-
alkyllithiums™ to a-selenoaldehydes gr-selenoketones tral conditions, styrene oxide reacted with diphenyl dise-

provide other methods for acces$tbydroxy selenides. lenide to give regioisomergl) and Gh) in 64:36 ratio

The §2 ring-opening of epoxides, using selenolate ang39 total isolated yield); whereas, the same reaction un-
ions, is a common method for preparipdnydroxy se- der alkaline conditions gave the two regioisomé¥s) (
lenides. This method provides an excellent preparatiggd gh) as an 80:20 mixture (81% total isolated yield).
route to a”leC alcohols via selenoxide eliminatfodther This regiose]ectivity is presumab|y due to partia] stabili-
effective reagents for epoxide-opening include phenyl tration of developing positive charge at the more hindered
methyISIIyI selenidé? aluminum SelenOIatéé,Selenot)O- site of the epoxide_ In the reaction of 1’2_epoxy-3-phen_
ranes;® and benzeneselenol in the presence of aluffiinagxypropane with dipheny! diselenide under both reaction
Attack by the selenolates generally occurs at the less hifgmditions, while only one regioisometifwas obtained
dered epoxide carbon andaisti stereospecific. In cyclic in alkaline medium (entry 16), equal quantities of both re-
systems, a strong preference for approach from the aXdgbisomers were detected under neutral conditions. The
direction may outweigh other factors. reactions are completesinti-stereoselective as shown by
Herein, we report that alkyl and arylselenide ions can [jee reactions carried out on cyclohexene- and cyclooctene
easily generated from the corresponding diselenides in des (entries 8-12), where no trace of sfireadducts
presence of either Zn/Algunder neutral conditions or were detected b{H NMR spectroscopy.
with zinc powder in agueous sodium hydroxide solutionwhen diselenides were reacted with Zn/Al@h dry
MeCN (method A), the zinc powder almost disappeared
SYNLETT 2005, No. 8, pp 1316-1318 within 1.5 hours; this indicates a reductive cleavage of the
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Tablel Reaction of Epoxides with Diselenides in the Presence of Zinc under Neutral and Alkaline Conditions

Entry R! or epoxide R Methodt Reaction time (h)  Produtt Yield (%)
1 CH; Ph A 15 2a%t 90
2 B 0.5 2a 91
3 N-CeHys Ph A 3 2p2t 61
4 B 1 2b 86
5 HOCH, Ph A 4 2c?t 76
6 B 1 2c 80
7 CICH, Ph A 3 2d%? 70
8 Ph A 5 SePh 68
9 o B 3 65

“oH
2¢2°

10 Ph A 2 SePh 78
1 Oo Ph B 0.5 O‘ 80
12 “IoH

2](20

PhCH, B 4 SeCH,Ph 60
: "/oH

2923
13 Ph Ph A 4 2h/3h?0 8F
14 B 1 2h/3h 81
15 PhOCH Ph A 1.5 2i/3i%* 919
16 B 0.5 2i 91
17 PhOCH, PhCH, B 2 2j%4 70
18 n-C,Ho Ph A 3 2k25 70
19 B 1 2k 89

aA: Zn/AICl; system in anhyd MeCN; B: Zn in MeCN-NaOH (aq).
b All products are known compounds.

¢ References of the known compounds.

4 |solated yields.

¢ Ratio2h/3h = 1.8:1.

fRatio2h/3h = 4:1.

9 Ratio2i/3i = 1:1.

on the epoxidé® It seems that, in aqueous sodium hyAcknowledgment
droxide medium, zinc selenolate turns into the sodiu
salt (RSeNa*) which is a more reactive selenolate ion t
wards nucleophilic ring-opening of epoxidédnterest-

ingly, no corresponding diols were detected using this
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was continued for the specified time (Table 1) without
protection from the atmosphere. Progress of the reaction was
monitored by TLC. After completion of the reaction, the
solvent was evaporated and the residue was acidified to pH
4 with HCI (10%). The organic phase was extracted with
Et,O (2x 15 mL), dried (NaSQO,), and concentrated. The
pure products were obtained by preparative TLC (silica gel,
eluent, CCJEL0 = 2:1) to afford the desiregthydroxy
selenides.

General Experimental Procedure: Method B.

A mixture of diselenide (0.5 mmol) and activated zinc
powder (2.5 mmol) was suspended in MeCN (15 mL). The
mixture was refluxed, with stirring, for 10 min. To this
mixture was added 25% NaOH (3 mL, 18.8 mmol), and the
mixture was stirred for further 5 min, during which time the
yellow solution turned to colorless. Then, the epoxide (1
mmol) was added in one portion to the solution and stirring
was continued for the length of time indicated in Table 1.
When the reaction was complete, the organic solvent was
evaporated, and the residue was acidified to pH 4 with HCI
(10%). The organic layer was extracted withE€2 x 20

mL), dried (NaSQ,), and evaporated. Preparative TLC
yielded the pure products.
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