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1 R]Z_H; 2 R]Z_CH3; 3 Rlz_CH2CH3; 4 Rlz_CH2CH2CH3; 5 R]Z_CH(CH3)2; 6
R,= CH,CH,CH,CHy 7 R,=—CH,CH(CH;)z 8 R;=—CH(CH;)s; 9 R,=—H'""; 10 R,

=_CH3; 11 RZZ_CHQCH3; 12 RZZ_CHQCHQCH3; 13 R2=_CH2CH2CHQCH3.
Scheane1l Structures of the esters

Table1 Experinental reduction omrset tanperatures for thirteen esters

Canpd fon-sa /'C Canpd tourser 1€ Canpd —e Can pd fomrser /C Canpd fon-sa /'C
1 - 27 4 61 7 76 10 74 13 64
67 5 60 8 85 11 79
57 6 75 9 -17 12 69

*  Reactions br detem ining the nitil appearance(<5% yiek) were un in dighme Hr2 h for esiers Conversions were detemined by
HPLC using toliene as the mtemal standard The temp erature required for the fist app earance of alcoh ol on-set tem perature) was anp byed

data of ester 9 was quoted fran our previous report
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Fig 2 Plotof reciprocal conversions against tine for esters reduction with sodium borohydride in diglyme
a is ester s original concentration(0. 2 mol/L); x is ester’ s concen tration after & ty/, is half life period[ = 0. 1 mol/L,
1/(a-x) =10].
Table2 Half life period(?,,,) of esters
_ AEZ* (Exp )/  OEf s (Caled ) / . AEZ (Exp. )/ AEZp(Caled ) /
Canpd s /min T/C ( XPI) HF Canpd . min  T/C ( XPI) TH
(kJe mol' ) (kJ* mol'!) (kJe mol' ") (kJ* mol'!)
1 6 15 45. 1 80. 6 8 80 84 95.3 —*
2 90 110 81 1 —b 9 —_— — — 86. 9
3 85 110 80. 2 —_— 10 — —_— 76.9 117.0
4 108 110 84. 4 — 11 — — 88.2 120. 8
5 96 110 83. 1 — 12 — — 86.9 119. 9
6 116 110 85.2 — 13 127 110 — 120. 8
7 — — 88. 2 —

a. The activation energeticswere calalaied Hm the Arthenius equaton & TS

tained due to the bw boiling pomnts of the esters

structres w ere not found ¢

the half lffe tme were not ob-
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41
POM B3AYP/6-31+ +G(d p) " HF . B3LYP/6-31G(d
) . B3LYP/631+ + G (d p) / HF/631G(d p)
38 39
2 THF 16.7~ 28.0 kJ/mol™ ™,
, THF 33.4~ 41.8 kJ/mol
2 4
9
- 17 C, NaBH, 9 30°C ,
, 2 3 NaBH, 160 C 3h
176 C, 2 8% ; 218 C, 3 6. 8 R
Scheme 2
CH, COOCH, Ph(2 BH 0SS H ,0H + CH ,CH OH
3 CH,Ph(2) + NaBH,, No ester camverled 2 + CH,CH,
CH; COOCH,Ph(2)+ N aBH 0 3N b hGH ,0H + CH 4CH ,0H
3 2Ph(2)+ 4 8 Esder cavered 2 * 32
160 or 200 'C, 3 h
CH,CH, COOCH,Ph(3) + NaBH , PhCH ,0H + CH ;CH ,CH ,0OH
A No ester cmverted h
218 C, 3h
CH ;CH,COO ,Ph(3) + NaBH, 6 % Forrcomoned PhCH, OH + CH;CH,CH, OH
Scheme?2 Esters2 and 3 were reduced by ssdimm borohydride without o vent( isohted yields)
NHBH4 9
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2 3 ,
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Chem oselective R eduction M od el of A liphatic E sters w ith
Sodium Borohydride

LU XiaoJie'°, JIANG Ju-Xing >, REN Jie, ZHU Hua-Jie
(1 Organic Synthesis and N atural P roduct Labora ory, SiwteK ey Laboratory of Phywochen istry and
P lant R esources m West China
Kunm ing Institute of Boiany, Chinese Acadeny of Sciences Kunming 650204 Chna
2 Graduate School of the Chinese Acad eny of Sciences Bejng 100039 China )

Abstract Sod um borohydride has beenw dely used n different organic reductins due to itsmoderate chem
cal actwity The reductbns of ester w ith sodium borohydrde coull produce various alcohols as intem ediates
for furher reactbns The esters w ith different alkyl substiuents are used as the models in sodium borohydride
reductbnsg and on-set tenperatures half-life perbds and transition state( TS) energies were obtained expert
mentally San e of he TS energetics were canputed usng B3LYP/6-31+ + G(d p) /HF/6-31G(d p)
method The differences of on-set tan peratures anong these esters were substantial and san e obsewed selec
twities were ob tained when the alphatic substiuents changed fran M¢ Ei n-Prton-Bu Odd-even carbon
effect which was firstmentioned n our previous report n enantioselective additbns of diethylzinc to benzale
hyde was observed agan n the reductions Traditionally organic theory uses the size of the substitutents to
explan the reacton TS energy order However the traditional theory can not be used to exp lain the observed
odd-even catbon effect The reason for his effect happened in different reactions is still unknown Further
more the effect of solvent in he reductions was nvestigated primarily

Keywords A liphatic esters Chemoselectwe reduction Transition state energy Half-life period O dd-even
carbon effect (Ed: H, ] Z)



