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Reaction of Benzyl Chloride with Ethylenediamine
Cobalt (II) Complex in the presence of
Sodium Borohydride

by Yoshio ArAr and Akihiko MijN

The reaction of benzyl chloride with ethylenediamine cobalt(II) complex was
studied in the presence of sodium borohydride in alcohol under nitrogen atmosphere.
Dibenzyl was produced selectively. Since molar ratio of converted benzyl chloride to
the cobalt complex was nearly one, it was considered that the cobalt (I) species gener-
ated by the reduction with sodium borohydride react with benzyl chloyide to give
benzyl radical which could couple to dibenzyl.
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KFEATFET b Y v 2050 Lyttle b9 OFEE LTI, NI RBEIEIX
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AR (ID2x102mol &N LT A 2 — AR 50 cm® U iuis Y v S AR G B A
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M5, BB Lienin Y v ol a v b 7 v 2 — VR R N2 CRIGE B A
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Vy FCHIET D, 1mol DKFEAYHEF U v ABERHCOEDORIC L H 4 mol DKE
RAET S,
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§ Fig. 1. Conversion vs molar ratio of
'0'5§ benzylchloride to cobalt complex
5 in methanol. CoCly: 2 mmol, en:
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Fig. 2. Conversion vs molar ratio of 3 A z
benzeychloride to cobalt complex 10l g
in ethanol. CoCly: 2mmol, en: g
4 mmol, NaBH4: 6 mmol, ethanol: 8

20 cm?, 30°C, 90 min. ot g : : : 5 5
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§ Fig. 3. Conversion vs molar ratio of
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Al 1°° = NaBHj to cobalt complex in metha-
% 5 nol. CoCly: 2mmol, en: 4 mmol,
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Fig. 4. Conversion vs molar ratio of 8 &
*. =
NaBHj to cobalt complex in ethanol. Hos ;
CoCly: 2mmol, en: 4 mmol, 2 5
PhCH,Cl: 6 mmol, ethanol: 20 cm3, 3
30°C, 90 min. 0 1 1 1 0
0 1 2 3 4 5 6

NaBH/Co (molar ratio)
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Fig. 5. Consumption of NaBH in metha- Fig. 6. Consumption of NaBH, in etha-
nol. Reaction conditions: CoCl,= nol. Reaction conditions: CoCly=
2mmol, en=4mmol, NaBH;y=6 mmol, 2mmol, en: 4mmol, NaBH;=6 mmol,
PhCH,Cl=6 mmol, methanol=50cms3, PhCH,Cl=6 mmol, ethanol=50cms3,
30°C.: , except en & PhCH,Cl: 30°C , except en & PhCH,Cl:
—==——except PhCH,Cl: —==—; ———-, except PhCHCl: —--—,

methanol only: —---- . ethanol only: ————— :
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Fig. 7. Evolution of hydrogen in methanol. Fig. 8. Evolution of hydrogen in ethanol.
Reaction condition are the same as Fig. 5: Reaction conditions are the same as Fig.
, except Co & PhCH,Cl: ———-, 6: , except en & PhCH,Cl: ————,

except PhCH,Cl: —--—, methanol only: except PhCH3Cl: —--—, ethanol only:
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Fig. 9. Effect of KOH addition on evolution Fig. 10. Effect of KOH addition on con-
of hydrogen. Reaction conditions are the version. CoCly: 2 mmol, en: 4 mmol,
same as Fig. 7. KOH/Co ratios: 0 5 PhCH,Cl: 6 mmol, NaBH;: 6 mmol,
1.8 ———, 246 ——-. methanol : 20 ¢cm3, 30°C, 90 min.
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