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Abstrao: The treatment of acyloin (a-hydroxyltetone) Gacyl derivatives with 

tetmbutylammonium fluoride hydrate (lBWxH20)-1,~pmpanedithiol system 

gave the corresponding ketones. Futthcr, it was found that N-mcthylmorpholinc 

added could prevent the concomitant of unklentified compounds to give the pure 

products in high yields. 

The reductive transformation of acyloins to ketones is one of the important pmcesses in the synthesis 

of natural products 1) and reactions utiIixing various magents have been inveatigated.2) 

Recently we repotted that a TRWx H20-thiil system could remove phenacyl (Pat) ester groups 

selectively from amino acid derivative containing benxyl or 4-nitrobenxyl ester.2) Since TBAF.xH20 itself 

could remove 4-nitrobenxyl gmup 4~6) as well as Par?), the addition of the thiol had the important role in 

acquiring this selectivity. Contrary to the base-catalyxed hydrolysis without thiol.6) oxidation (thiol) and 

reduction (OPac) occurred in the presence of thiol.3) This reaction would be useful as method for the 

reductive transformation of acyloin derivatives to ketones. In this communication, we wish to report the 

treatment of various kinds of acyloin Oacyl derivatives (1) with TB& H20-thiol system that affords the 

corresponding ketones (2) under mild conditions as illustrated in the following equation (Es. 1). 

TBGx&O. 1,3qropmedithiol 0 
N-methylmorpholinc f7’ (Eq.1) 
THF. RT, Ar * R’ 

2 

Fit, WC examined the treatment of benxoin benxoate (la) with 5 equivalents of TBAF*xH20 and 5 

equivalents of l-octanethiol in tctmhydrofuran (THF) at room temperature, which gave tbc corresponding 

ketone (deoxybenxoin, 2a) (Table 1, Run 1). Unfortunately, it was found that TLC of 28, which was 

purified by preparative TX, was complicated. Further, it was difficult to purify the ketone (2a) from a 

small amount of unidentified compounds. Ihe situation was same with 1,3_pmpanedithiol. In the detailed 
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study of conditions for the F’ac removal WC already found that 2-3 equivalents of TBAFxH20 were 

necessary for practical usep) The fact can be m&stood by assuming intamcdiate formation of hydrogen 

fluoride which is captured by the excess TBAF forming the corresponding hydrogen difluoride salt. 

&ttamination of 28 would be attributed to the incompleteness of hydrogen fluotidc capture. lIten, 

addition of some tertiary amines was exam&l. Among them,N-mcthylmorpholim could suppress the 

unidentified compounds formation most effectively (Runs 2.3, and 4). While the masons are uncertain, 

the maction rate has dccreafed after addition OfN-mcthylmorpholinc. The highest yield of pure 2a was 

obtained when 3 equivalents of TBAFqH20,lO equivalents of l$-propancdithiol, and 3 equivalents of 

N-mcthylmorpholinc were employed (Run 4). 

In the same mamrer, the reductive transformation of various kinds of acyloin O-acyl derivatives (1) 

to ketones (2) was performed (Table 2). The transformation of acetate (1 b) also proceeded to give 2a in 

high yield (Run 1). When 4’-nitrophenacyl type derivative (1 g) was used as substrate, 4’-octylthio- 

acctophcnone (2s) was obtained as the result of an additional nuclcophilic substitution of 4’-nitro group 

(Run 6). ln the case of tertiary ester (1 h) no desired product was obtained, but the starting material was 

recovered in 83 % yield (Run 7). 

A typical experimental is as follows: To a THF (1Oml) solution of bcnxoin acetate (1 b, 73.Smg. 

0.289mmol), 1,3-propancdithiol (O.l43ml, ZASmmol), andN-mcthylmorpholin (O.O953mI, 0.867mmol) 

was added a THF solution of TBAPx&O (274mg, 0.867mmol) at room temperature under argon, and 

the mixture was stirred for 3 h. Then the reaction was quenched by addition of CuSO4 solution, and 

organic material was extracted with ethyl acetate (EtOAc). The extract was washed with 1M HCl aq., 5% 

NaHC03 aq., and water, dried (N@Oq) and condensed under rcduccd pressure. The residue was 

purified by preparative TLC (n-hcxanc : EtOAc = 3 : 1) to give deoxybcnxoin (20,56.5mg, 99 %). 

When 1 c was treated with 3 quivalcnts of TBAPxH20.10 quivalcnts of l-octancthiol, and 3 

quivalcnts ofN-mcthylmotpholinc at 0 Y: for 10 min, a+ctylthio)kctone (3)6) was obtained in 70 46 

yield (Es, 2). Further, 4’-mcthoxyacetophcnonc (2c, 90 % yield) was obtahud when treatment of 3 with 

the same conditions at room temperature for 1 h. This fact strongly suggests the initial formation ofa- 

(alkylthio)kctonc. 

TRAF*xH20(3 eq.) 0 
n-CsHrrSH (10 eq.) 

IC -JL p 4’-YeO~H, 
S(* Gh7) 

N-methylmorpholine (3 eq.) 
THF,O'C, 10 min 70 96 3 

(Eq. 2) 
TRAPxH20(3 es.) 

3 
n-CsHi?SH (10 eq.) 0 

* 
K 

~Fe~$mhrpholine (3 cq.) 4’$%OGH4 &CHs 
. . . . 

From these facts, although the details of the reaction process arc uncertain at present, we would like 

to propose the following reaction mechanism (Eq. 3). N-Mcthylmorphohnc is useful to capture hydrogen 

fluoride. Finally, protonation of cnolatc anion (5) gave the corresponding ketones (2). 
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Table 1. The trarsformatioo of benzoin benzoete (1 a) to the comsponding ketone (28) with 
TBAF%H20&&) 

Run 1 TBAF-x&O(eq.) nliol(eq.p) Aminc(q.)c) Tiic(h) Yiild(%p) 

0 
-Jc 0 

Y 
Ph 

Ph 
Ph 0 
I* 

5 54 - in2 <81f) 

2 10 3 5.5 79 

3 5 3 1.1 84 

3 10 3 1 91 

a) All the reactions were performed with tbe same procedure as described in the text, unless otherwise 
noted. b) LWropanedithiol was used, unless otbemise noted. c)N-Mcthylmorpbolinc was used. d) 
Isolated yield. e) l-Octanethiol was used. f) It was difficult to purify 2r from unidentified compounds. 

Table 2. Tbe reaction of various acyloin O-acyl derivatives (1) with TBApxH20-tbiol-aminca) 

Run 1 2 mm*) Yield(%) 

1 

2 

3 

4 

5 

6b) 

7 

JY Ph OAC 

Ph 
phLPh 

lb 2a 

@; dPh 

lh 2h 

3 99 

l/12 84 

l/12 74 

4 74 

3 62 

l/12 82 

5 -c) 

a) All the reactions were performed with the same procedure as described in the text, unless otbcmise 
noted. b) l-Octancthiol (10 eq.) was used. c) 1 h (83 %) was neovered. 
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It should be noted that the present rcauion provides a convenient method for the reductive 

bansformation of acyloin Oacyl dcrivativcs to ketones using commercially available reagents. Further 

study including the application of TBAFxH20-thid system to the reductive transformation of various 

organic compounds is now in progress. 
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