
120 Bull. Korean Chem. Soc., Vol. 10, No. 1, 1989
Communications to the Editor

References

L J. R. Reynolds, P. A. Poropatic, and R. L. Toyooka, Ma
cromolecules, 20, 958 (1987). '

2. M. Nechtschen et al., Synth. Met., 15, 59 (1987).
3- R・ M・ Penner and C. R. Martin, / Electrochem Soc 133

310 (1986), ' '
4- 匚 Ikeshoji,/ Electroanal. Chem., 201, 409 (1986).

5- J-'D- Kim, K.-J. Kim, and J.-K. Chon, Bull. Korean Chem 
Soc., 8, 362 (1987). '

6. Y. Ikariyama and W. R. Heineman, Proc, of the 2nd. Int. 
meeting on chemical sensors, Bordeaux, 1986, p. 669 and 
references therein. '

7- W- R- Heineman, H. J. Wieck, and A. M. Yacynych 
Anal. Chem., 52, 345 (1980). '

Chemoselective Reduction of Lactones with Potassium Tri-s 
butylborohydride

Nun® Min Yoon,, Young Soo Hwang, and Ho Seok Yang

Department of Chemistry, Sogang University Seoul 121-742. Received October 17, 1988

Carboxylic acids esters are readily reduced to the corres
ponding alcohols with lithium aluminum hydride1 (LiAlHJ, 
diisobutylaluminum hydride2 (DIBAH), and lithium triethyl- 
borohydride3 (LiEt3BH). However these are so strong re
ducing agents that the chemoselectivity of ester function in 
the presence of other functionalities can not be expected. Re- 
cently we have found that potassium triethylborohydride 
(KEt3BH) is an excellent chemoselective reducing agent for 
esters4 in the presence of epoxides, nitriles or amides.

C5H11COOC2H5 + T쁘쁘f C5HhCH2OH +O°

0 C, lo min 、■/

99% 1()()%

These results intrigued us to explore the 사lemoselectivi- 
ty of potassium tris-butylborohydride5 (Ks-Bu3BH), a bulkier 
borohydride, towards organic functionalities. We now wish 
t。report such chemoselectivity of the reagent for lactones in 
the presence of other functional groups.

Chemoselective reduction of lactones with K5-Bu3BH was 
studied by competitive reaction. Thus an equimolar mixture 
of a lactone and other substrate containing more common 
functional groups such as ester, epoxide, amide etc. was 
reacted with 2.1 mole equivalents of Ks-Bu3BH at 0°C for 5 
min. The results are excellent as shown in Table 1.

Table 1. Chemoselective Reduction of Lactones with Ks- 
요H in Tetrahydrofuran at 0°Ca

entry compounds product yield* 
(%)

1 /-butyrolactone 1,4-butanediol 99
ethyl caproate ethyl caproate 96

2 /-butyrolactone 1,4-butanediol 100
ethyl benzoate ethyl benzoate 95

3 /-valerolactone l-methyM,4-
ethyl benzoate butanediol 93.2

ethyl benzoate 90
4 ^-methyl-Y-buhTO- 2-methyl-l,4

lactone butanediol 96

"A mixture of one mmol each of lactone and other substrate was 
reacted with 2.1 mmol of Ks-BigBH at 0°C for 5 min. ^Yields were 
estimated by GLC. ^Reaction with KEt3BH. ^Reaction with 
DIBAH.

ethyl benzoate ethyl benzoate 92
5 S'-valerolactone 1,5-pentanediol 96.3

ethyl benzoate ethyl benzoate 93.4
6 phthalide phthalyl alcoh이 100

ethyl benzoate ethyl benzoate 99
7C 7-butyrolactone 1,4-butanediol 88

ethyl benzoate ethyi benzoate 86

8』
benzyl alcohol 10

7-butyrolactone 1,4-butanediol 30
ethyl benzoate ethyl benzoate 74

benzaldehyde 10.3
benzyl alcohol 18.5

9 /-butyrolactone 1,4-butanediol 99
styrene oxide styrene oxide 100

10 7-butyrolactone 1,4-butanediol 99
cyclohexene oxide cyclohexene oxide 99.8

11 T-butyrolactone 1,4-butanediol 99
N,N-dimethyl- N,N 서 imethyl- 99
caproamide caproamide

12 7-butyrolactone 1,4-butanediol 99
capronitrile capronitrile 99.8

13 7-butyrolactone 1,4-butanediol 99
1-chlorooctane 1-chrooctane 99

14 7-butyrolactone 1,4-butanedi 이 97
decene decene 100

,As shown in entry 1 and 2, 7-butyrolactone can be selec- 
tiv이y reduced in 나】e presence of either aliphatic ester (i.e. 
ethyl caproate) or aromatic ester (i.e. ethyl benzoate). And 
other representative lactones such as /-valerolactone, a-me- 
thyl-/-butyrolactone, -valerolactone and phthalide are also 
reduced with excellent 사】emos이ectivity (entry 3-6). To the 
best of our knowledge, there have been no report of such 
selective reduction. We also undertook the competitive re
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duction between 7-butyrolactone and ethyl benzoate, using 
KEt3BH and DIBAH in the place of Ks-Bu3BH for compari
son. The results are far less satisfactory as shown in entry 7 
and 8. Other chemoselectivities were examined using/-buty
rolactone as a representative. Thus the terminal epoxide (i.e., 
styrene oxide) and czs-epoxide (i.e,, cyclohexene oxide) are 
both intact durin용 the quantitative reduction of lactone (entry 
9, 10), and as shown in entry 11-14, 나蛇 same is ture for ami
des, nitriles, primary chlorides and olefins.

The reduction of 7-butyrolactone in the presence of ethyl 
caproate is representative. To an equimolar mixture of /-bu
tyrolactone (1 mmol) and ethyl caproate (1 mmol) containing 
0.5 mm이 of dodecane (as an internal standard) in THF (2 mZ) 
was added 4.2 mZ (2.1 mm이) of K5-Bu3BH-THF solution at 
0°C. After 5 min. the reaction was quenched with 0.5 ml of 
water and oxidized with H2O2-NaOH for 2 h at 30 °C. After 
drying with 命hydrous K2CO3, the THF layer was subjected 
to GLC to analyze the unreacted ethyl caproate (96%). And 
then, 2.5 m/ of pyridine,1.6 m/of hexamethyldisilazane and 1 
m/ of trimethylsilyl chloride were added to the solution. After 
stirred for 1 h, the supernatant liquid was subjected to GLC 
analysis to provide 99% of 1,4-butanediol.

In conclusion, Ks-Bu3BH is a rema다cable chemoselective 
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reducing agent for lactones.
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