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\/\n/ N conditions N ~
éoc :
Entry (2.2B 2‘Ziav) (1(.)2)( ig(?tTitv) Yield [%] drd
1 LIHMDS Cu(OTf)z n/d
2 LIHMDS [Fe(DMF)sCl2][FeCla] n/d
3 LIHMDS Koser's reagent n/d
4 LiIHMDS PIFA n/d
5 LIHMDS l2 61%2 (60%") 1.6:1
6 LiIHMDS ICI 60%!! (63%!!) 1513
7 LiIHMDS IBr 59%181 (59%!!) 1:1
8 LiHMDSE®! I2 64%!@ (61%®!, 52%!2! ) 1.4:1
9 NaHMDS I2 21%a1 (23%)) 1:6.2
10 KHMDS l2 n/d
11 LiIHMDS Py 56%!@ (57 %)) 2.0:1

These reactions were performed on a 0.05 mmol scale, -78°C, THF. [a] Isolated yield. [b] '"H NMR yield, 1,3,5-trimethoxybenzene as the internal standard. [c] dr
was determined by 'H NMR analysis of the crude material. [d] This reaction was performed on a 1.0 mmol scale. [e] LIHMDS (2.5 equiv). [f] This reaction was
performed in the presence of TEMPO (1.0 equiv). n/d=not detected, NaHMDS=sodium bis(trimethylsilyl)Jamide, KHMDS=potassium bis(trimethylsilyl)amide, PIFA=
(bis(trifluoroacetoxy)iodo)benzene, TEMPO=2,2,6,6-tetramethyl-1-piperinedinyloxy.
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Table 2. Dehydration/elimination conditions.

Y

32: R = OH 33: C20-R, A1819
34: R = OMs 35: E, A1920 35; Z 71920
Entry R Reagent  Solvent  Temp. Yield [%] &
1 OH POClI; pyridine 0 °C-rt n/d
2 OH SOClz pyridine 0 °C-rt trace
Burgess’ .
3 OH toluene 120 °C complex mixture
reagent
Martin’s o 33: 54%
4 OH DCM  0°C-rt °
sulfurane 35-E: n/d, 35-Z: n/d
33: n/d
5 OMs DBU toluene 120 °C

35-E: 24%, 35-Z:16%

[a] Yield of the isolated product.
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1.8 TETRABUTYLAMMONIUM BOROHYDRIDE: n-Bu,NBH,

This reagent is soluble in alcohols, ethers, CH,Cl,, and toluene [PS1, RG1]. In hot
CH,Cl,, it decomposes slowly to borane. It is usable on solid supports [BI1].

1.11  SODIUM AND TETRABUTYLAMMONIUM CYANOBOROHYDRIDES 7

n-Bu,NBH, is a very mild reducing agent. The reactivity order in CH,Cl, is as

follows: RCOC! > RCHO > RCOR’' >> RCOOR’, esters being reduced only
under reflux, This reagent reduces aldehydes selectively in the presence of ketones
(Section 3.2.1). In organic acid media, tetrabutylammonium acyloxyborohydrides
are formed. Under reflux in C¢Hy, these reagents also reduce aldehydes selectively
without affecting the ketones (Section 3.2.1) [GN1]. Borohydrides supported on
exchange resin [GB5, GW3, YKS, YP3] exhibit a similar, although weaker, reduc-
ing power to the standard reagents.

——Reductions by the Alumino and
Borohydride in Organic Synthesis
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