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SYNTHETIC COMMUNICATIONS, 30(2), 325-332 (2000) 

A CONVENIENT ONEPOT SYNTHESIS OF DIBENZYL 

DrsELENIDES UNDER MICROWAW IRRADIATION 

CONDITIONS 

Jm-Xan Wang ' , Lin Bai b, Wenbo Li a and Wai Hun 

a Jkjmtment of Chemishy, No~thwest Normal Univdty, Lanzho11,730070, F! R C. 

bDepartment of C m ,  Lanzhou Teachers College, Lanzhou,730070, P. R C. 

Abstract A simple, rapid and efficient method for the synthesis of dibenzyl diselenides 
under mimwave inadiation is reported The effect of mimwave indation power, times 

and solvent on the d o n  is investigated. 

* To whom the conespondance should be addressed 
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326 WANG ET AL. 

Dmyl diselenides are important inkmediates in the synthesis of organoselenium 

wmpod. Many methcds' have been described for the synthesis of diary1 and dialkyl 

diselenides. 'Ihe reaction of diselenide anion with appropriate halides is a well known 

method for the preparation of symmetrical diselenided. diselenide anion has been 

prepared by reaction of selenide anion with 1 equiv. of selenium3, or by reduction of 

selenium with 1 equiv. of reducing agent. commonly used mgents for the reduction of 

selenium are alkali metals in liquid dilmzehne . intetrahyhh6,sodiuum 

borohydride in ethanol or water7, hydrazine hydrate', lithium triethylborohydride in 'I", 

tetraalkylammoniwn borohydride in toluenelo and phenylhydmzine in DMF. Dibenzyl 

diselenides can be prepared fiom Grigtllnri nztgentsI2, sulfonc acid esters", electmchemid 

d & 0 n 1 4 .  I3 , ultrasound-induced electro-chemical synthais1617, and by d o n  of 

(CH30Mg)& with halides". AU these methods involve use of expensive reagents or 

solvents, or long d o n  times. 

Recently, we have qorted the synthesis of dibenzyl diselenides and dibenmyl diselenides 

fiom the d o n  of selenium with halides in alkaline medium under phase m f e r  

conditions19~? 

Inrecentyears,interesthasbeenshowninthestudyofmicrowaveassistedorganicsynthesis, 

and some impatant reviews have been published?' However, few pI'dctical applications 

have been devised for the synthesis of organoselenium compounds. Recently, we have also 

reported the synthesis of the symm&cal and chiral substituted glycerol sulfide (or selenide) 

ethers? 

We have now found that dibenzyl diselenides 3 can be obtained fiom the d o n  of benzyl 

halides 1 with selenium 2 in a two-phase system Cotlsisting of benzene, water. Using 
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DIBENZYL DISELENIDES 327 

polyethylene glycol40 as the catalyst under mimwave inrdiation condition. This method 

is very simple, rapid and affords good yields of dibenzyl diselenides. The reactons are 

showninScheme 1 andthedtsofthecompoundspreparedareenlistedinTable 1. 

2 

2 DCHzX + Se NaOH, PEG-400b 
R MWI 

la-i 2 3a-i 

a R=H, X=CI d R=4-Br, X=Br g R=2€H,, X=Br 

b R=H, X=Br e Rq-Br,  X=Br h R-4N02, X=Br 

c R=4-CI, X=Br f R M H , ,  X=Br i R-@=B€,J-I,,X=B~ 

Scheme 1 

Resulg and Discussion 

Using the d o n  of seleniumwith benzyl halides as an example, we investigated the 

effect of the power and time of microwave inadiation on the reaction. 'The results are 

summarized in Table 2 and Table 3. ?he results shownthatthehigh yield cOmpOundS 3 can 

be obtained in 750 W power for 15 min under mimwave hadialion conditions. 

The efficiency of various solvents on the formation of dibenzyl diselenide was studied using 

phasetmsfer catalysis under MWI in 750 W for 15 min (Molar ratio: PhCH,Br : Se : 

NaOH : PEG-400 =1:1.25:15:0.05). E h m e  was found to be an effective solvent for the 

reaction. The effects of various solvents in the synthesis of dibenzyl diselenide are shown in 

Table 4. Although THF was found also to be an effective solvent for the synthesis of 

diknzyl klenide in high yield, the purity of product is more ditiicult. 

The me~hanism'~ of inorganic and organic synthesis underphase-tmnsferata~ysis  ha^ 

discussed. The heating effect u idkd  in microwave assisted organic transformations is due 

to the dielectric mnstant of solvent The larger the dielectric constant, the greater the 
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328 WANG ET AL. 

Table 1 Dibenzyl diselenides 3a-i prepared 

w PmdLIct Tme.Power M.P. Lit. M. F? Yield 

3a 

3b 

3c 

3d 

3e 

3f 

3g 
3h 

3i 

90-91 

90-91 

77-78 

99-100 

99-100 

53-54 

86-87 

110-111 

133-134 

90-91 

90-91 

77-78 

99.5-100.5 

99-100 

53-54 

86-86.5 

110-111 

133-134 

75.0 

95.0 

78.0 

84.6 

82.0 

91.3 

82.4 

72.4 

80.2 

Table 2 Effect of the p o w  of MWI on the formaton of d i i l  diselenide 

Power (W) 375 525 600 675 750 
Yield (%) 54.6 71.8 86.4 91.2 95.0 

a Molar ratio: PhCHJ3rSzNaOHPEG40Ckl: 1.25: 1 50.05. Yield of isolated pmduct 

Tabe 3 Effect of the time of MWI on the foImation of d i i l  diselenide a 

T~ne@nin)~ 8 10 12 14 15 18 
Yield(%) 38.6 50.1 71.6 91 .O 95.0 82.6 

a 'Ihe &on was monitod by TCL on silica gel. 

Table 4 E t k t  of solvents on the synthesis of dibenzyl diselenide 

Solvents C& C&- H20 THF 
Dielectric constant( E 25c) 2.274 2.274-78.54 7.58 
MFV 'C 80.1 80.1-100 67 
Yield(YO) 0 95.0 95.2 
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DIBENZY L DISELENIDES 329 

couphg with m i c r o ~ v d ' ~ ~ .  We hund when p o w  is high (750 W), reaction lime is long 

(15 min) d using H 2 W &  which has large dielectric constant as solvent, the one-pot 

reaction is very good. 

EXPEIUMENTAL 

IR spectra were measured for KBr discs using an Alpha Centaui FT-IR speclmphoto- 

meter..'HNMR spectra (80 MHz) were recorded in CDCI, using a FT-80 speclmmeter. J 

Values are given in Hz Microanalyses were measured using a Carlo Erba 1106 

microelemental analyser. Microwave inradiation are carried out with an improved xeflux 

microwave oven using an inext gases pmtectorFb 

General procedure: Selenium powder (2.5 mmol) was added to a mixture of P E G 4 0  

(0.1 mmol), sodium hydroxide (30 mmol), benzene (30 mL), water (5 mL) and PhCH,Br 

(2.0 mmol) was added a h  which the reaction mixture was irradiated under N 2 d  MWI at 

750 W for 15 min 'Ihe aqueous layer changed h m  h m - d  to colorless immediately. 

'Ihe oxganic layer was separsrted inorganic layer was washed with benzene (3  X 15 mL)and 

then dried (MgSO,). The solvent was moved  by evaporation under r e d u c e d  pressure to 

afFd the p m  dibenzoyl diselenides. Reqmlh& ' 'on h m  etfianolor benzene gave the 

analyb'rallypurep-. 

Dibenzyl diselenide 3a & 3b. lR v (KJ3r): 3041w, 97Om, 81% 76Om, 49Ow, 42oW. IH- 

NMR(CDC1,): 6 7.25-7.60 (lOH, m, 2 X Arm, 3.84(4H, S, 2 X CH,Se). Anal.Calcd for 

CI4Hl4&: C/o, 49.42; H%, 4.12%; Found: co/o, 49.46, H%, 4.22. 

Bis(4chlobenzyl) diselenide 3c IR v w r ) :  3046w, 2914w, 286Ow, 821m, 716m,48Om 

'H-NMR(CDC1,): 6 7.05-7.33 (8H, q, 2 X ArH, J=8.62), 3.82(4H, S, 2 X CH2Se). Anal.Calcd 

for Cl,H12C12~: C??, 41.07; H%, 2.93%; Found: C%, 40% H%, 2.97. 
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330 WANG ET AL. 

Bis(4bromobenzyI) Wenide 3d. JR v (KBr): 305Ow, 2942w, 2867w, 81% 71 lm, 471m 

'H-NMR(CDClJ: 6 7.00-7.48(8H, q, 2 X ArH, J=8.42), 3.80(4H, S, 2 X CH2Se). Anal.Calcd 

for CI4H,&3r2Sq: C%, 33.73; H%, 2.41; Found: C?/b, 33.86; H%, 2.43. 

Bis(Zbr0mobenzyI) diselenide 3e. IR v (KBr): 3040w, 294Ow, 2879w, 826m,754m, 432m. 

'H-NMR(CDCl,): 6 7.04-7.58(8H, m, 2 X ArH), 4.01(4H, S, 2 X CH2Se). Anal.Cald for 

Cl4H,$r&: C?h, 33.73; H%, 2.41; Feud C?%, 33.82; H%, 2.50. 

Bis(4methylbenzyl)diselenide 3E JR v (KBr): 3040w, 2916w, 2 8 5 6 ~  8 2 1 ~  714m,48Om. 

'H-NMR(CDCl,): 6 7.1 1-7.25(8H, 4 2 X ArH),3.84(4H, S, 2 X CH2Se), 2.32(6H, S, 2 X 

CH,). Anal.calcd for CIJl8&: C%, 52.17; H%, 5.00, Found C%, 51.91; H%, 5.08. 

Bi9(2methylbenzyl) diselenide 3g. v IR (KBr): 30 18w, 293Ow, 286Ow, 764% 722111,48511~ 

'H-NMR(CDCl,): 6 7.12-7.33 (8Y m, 2 X ArH),3.89(4H, S, 2 X CH2Se), 2.38 (6H, S, 2 X 

CH,). Anal.Calcd for C,&IH,,&: C%, 52.17; H%, 5.00, Found C?%, 51.79; H%, 5.21. 

Bis(4nitrobenzyr) diselenide 3h. IR v (KBr): 306ow, 2946w, 2872w, 8 6 4 ~  748m,477m. 

'H-NMR(CDC1,): 6 7.16-8.22(8H, q, 2 X ArH, J=8.62), 3.91(4H, S, 2 X CH2Se). Anal.Calcd 

for Cl4HI2N2O,Sq,: C%, 39.07;H%, 2.79, N%, 6.5 1; Found (2% 39.10; H%, 2.76; N%, 6.46. 

Bis(2-naphthyhethyI) diselenide 3i JR v (KBr): 3052w, 294Ow, 2868w, 821s, 741% 461m. 

'H-NMR 6 7.20-7.81(14H, m, 2 XC,@,), 3.93(49 S, 2 X CH2Se). Anal.Calcd for C,H,,Sq: 

C??, 60.00, H%, 4.09, Found: C%,60.26; H%,4.22. 
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