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PALLADIUM-CATALYZED REDUCTION OF ENOL TRIFLATES TO ALKENES 

Summary: Enol triflates react with trialkylammonium formate-palladium re- 

agent to give alkenes. 

A recent contribution from our laboratories has shown that enol triflates, 
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now available through a good general method from carbonyl compounds, 
1 

can be 

involved as vinyl donors in a palladium-catalyzed coupling with olefinic sys- 

tems. 
2 

\ 
Y 

OTf + +.A+ b 

X = COR, C02R, CH20H, Alkyl, Aryl; Tf = S02CF3 

As part of a program on this subject, we investigated the reactivity of 

enol triflates toward trialkylammonium formate-palladium reagent. 

Ammonium3 and trialkylammonium4 formate-palladium reagents have been re- 

ported to allow the re.luction of a variety of functional groups, the synthesis 

of conjugate addition-type products from a,B-unsaturated carbonyl compounds 

and aryl iodides, 
5 

and of trisubstituted alkenes from alkynes and aryl or het- 

eroaryl iodides. 
6 

We report here that this reagent can be successfully used to perform an ef- 

ficient and exceedingly simple reduction of enol triflates to alkenes. 
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Table. Palladium-Catalyzed Reduction of Enol Triflates to Alkenesa 

Entry Enol Triflate b,c Yield sd Reduction ProductC Yield sd 

OAc 

2 

dP TfO ’ ’ 

OAc 

QTf 

6 

74 

68 

81 

11 
f 

53g 

‘OH 

7 27 
h 

\ ce 1 \ 

\ cb \ \ 
\ cb- \ \ 

\ CP \ \ 
\ ci5 \ \ 

77 

90 

72e 

80 
92e 

81 

95 

79 
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-- 
17fl-acetoxyandrosta-3,5-diene (0.17 g, 80%): mp 125-127 OC (hexane); /a/ 

--D -- 
(CHC13, 1%) -164O (lit. 7 mp 126 OC; -- /Cl/D -155O); 'H NMR (CDC13) 6 5.95 

(bd, lH, J = 9.7 Hz, C4-H), 5.74-5.50 (m, lH, C3-H), 5.47-5.33 (m, lH, C6-H); 

MS (m/e) 314 (MT). 

The table details the results of 

esters (entries 2,3,9,10), alcohols 

functional groups are unaffected by 

may arise from the triflating step. 

selectivity can be attained without 

this investigation. Ketones (entries 4 ,6,7), 

(entry 7), and presumably a variety of other 

the reduction conditions. Some limitat ions 

In favourable cases, however, good chemo- 

chemical manipulation of the substrate (en- 

tries 4,6). A valuable feature of our method is the regioselective and quanti- 

tative introduction of a deuterium atom when the reaction is carried out by 

using DC02D. 

As an example, treatment of 17fi-acetoxyandrosta-3,5-dien-3-yl triflate with 

DC02D under usual conditions gave the corresponding 3-deuterioderivative in 
-- 

87% yield: mp 125-126 OC (hexane); 15/D JCHC13, 1%) -173'; 'H NMR (CDC13) 6 

5.95 (bs, lH, C4-H), 5.50-5.35 (bs, lH, C6-H); MS (m/e) 315 (Mf). 

To sum up, as enol triflates may be easily prepared and the trialky lammonium 

formate-palladium reducing system is very 

appears as a convenient one for achieving 

to olefins in two steps and may represent 

methods. 
8 

simple to use, the present r heaction 

deoxygenation of carbonyl compounds 

a valuable alternative to the related 
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