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1.1 Na.Se.
2¢(0. 05mol) NaOH 25mlL , 3. 95g(50mmol) 100mg
0.25g(6. 6mmol) NaBH, 0. 2gNaOH , SmL
5 N2 ’ 5 lh, 9OOC
, Na,Se: R
NaxSe: 9mL(78mmol) , 3h, )
] B ) - ° 7 4g
[ (PhCHSe) -] s 87% , m.p. 92 ~93%C ( 1 94C) 1R
(KBr, cm ') 3040, 2910, 1592, 1490, 1450, 820, 758, 690, 532; '"H NMR (CDCl;/TMS) 8, 3. 79
[3c] 1ol

)

(s,4H),7.18(t, 10H),
90% , m. p. 290 ~293°C, IR(KBr, em™") 3025, 1664, 1580, 1460, 1410, 1250, 550

1.2 NaSe:

3.95¢(0. 05mol) Se SmL 1. 5g(65mmol) 35mL
, EtONa , , 0.25g(6. 6mmol) NaBH,
NaBH.-EtONa N, Se - s 1h,
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70°C, , NaxSe»
NazSe» 9mL(78mmol) ,
1h, s s s , 8.0g
[ (PhCH,Se)- ] , 94% ,m.p. 92~93°C,IR 'H NMR
) 61% ( ol 55% ), 32 ~35°C /1mmHg, IR (neat,

em~')2960, 2910, 2850, 1460, 1379, 1362, 1208, 1149, 1020, 922, 871; 'H NMR (CDCl; / TMS) Sppm
1.44(d, 12H), 3. 25(m, 2H), 16!
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, NaBH:s  Se Na-Se» Klayman

1

Table 1 Comparison of two Preparation Methods in Protonic Solvents

method media molar rate of Se to NaBH4  times of feeding yield” by-products
modified method NaOH-H-0 8: 1 once 87% NaBO: + H.0
klayman method H.0 101 two times 77% Hs;BO; + H»
modified method EtONa-EtOH 8:1 once 949% B(OEt); + EtOH

klayman method EtOH 3:2 two times 92% B(OFEt)s + Hz + HaSe
“Note: the yield of Na:Se> counting out according to the yield of (PhCH:Se).
1 , Klayman s 2 (1)
" , NaBH4 Klayman 1/8; (2)
, s Se HaSe; (3) Se
, ,  Klayman Se ; (4)
; (1) 3) ;
, ,  Klayman (2) (4)
8Se + NaBH4 + 8NaOH — 4NaxSe; + NaBO, + 6H,0 (1)
2Se + 2NaBH4 + 6H,0 — NasSe, + 2H;BOs + 7H. (2)
)
)

Klayman

8Se + NaBH, + 7EtONa — 4NasSe: + B(OEt); + 4EtOH (3
3Se + 2NaBH. + 6EtOH — Na,Se, + ZB(OE’[)% + H»Se + 6H, (4

(5) (6)

BHs asu: +80H™ aon- — BOs apo; +6H.0 +8e”
©1 = @%o-spn: +RT/nF- In apo/awn: — RT/nF- In ay- (5)

2BH; api; +6H,O0 1 — 2H:BOs s +7H, g +2e”
@2 = @ usossn; T RT/nF- In Vas: >+ RT/nF- In pu/p° "’ (6)
> ¢ , OH" . @
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A Novel Method to Prepare Sodium Diselenide and Organic Diselenides

YANG Xiang-Liang®™ WANG Qin TAO Yun-Hai YAO Shu XU Hui-Bi
( Department of Chemistry, Huazhong University of Science and Technology, Wuhan 430074)

This paper described a novel method that is in alkaline protonic solvent (water or ethanol) to
prepare sodium diselenide with a 8: 1 molar ratio of selenium to sodium borohydride, then to syn-
thesize organic diselenides. Compared with the reaction in neutral solution described in literature,
this method has advantages as below. (1) To prepare same amount of diselenide, the amount of
NaBH, in alkaline solution is only 1/8 of that in neutral solution. (2) The reaction proceeded mildly
with no injurious gas forming. (3) The operation is convenient and safe. (4) The obtained Na.Se,

solution can be utilized directly to synthesize diselenides with higher yields.
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