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Summary: 3-Trifluoronethyl-2Z,4E-dienoate (2) and the dienanide (g,g were 

prepared through the Claisen rearrangement of trifluoronethylated propargylic 

and allylic alcohols. 

The synthesis of a functionalized molecule containing fluorine atom(s) or 

trifluoromethyl group is important since such a molecule can be applied to the 

synthesis of the fluorinated analogues of biologically active molecules. 

Recently, we reported that the hydrometallation and protonation of l- 

alkyl-3(trifluoromethyl)propargylic alcohols (a gave Z- and E-allylic alcohols 

(3 in a stereospecific manner. 
1 In this communication, we describe the 

Claisen rearrangement of alcohols (A,3 and certain reactions of the rearranged 

products to diene compound, which is a key intermediate of trifluoromethylated 

polyene possessing 
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potentially biological activity. 
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The Claisen rearrangement was carried out by heating a mixture of alcohols 

(l_or3 and ethyl orthoacetate (large excess) at 130' in the presence of 

propionic acid (catalytic amount).' 

Allene derivatives w3 were obtained in 32-55% yields fromA An alter- 

native route to allene derivatives was possible through the reaction of the 

acetate of,$ with the Grignard reagent in the presence of Li2CuC14.4 The 

Claisen rearrangement of E&gave the y,b-unsaturated esters (3 in 45-81% 

yields under the same reaction conditions as described for& The stereo- 

chemistry (E-form of&revealed that the Regroup in 2_preferentially occupies 

the equatorial position in the cyclic transition state. 5 This was also the 

case in the rearrangement of Z-allylic alcohol (Z-2. The rearrangement of the 

compound w showed no selectivity in the direction of rearrangement, i.e., the 
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_’ triene (6J and ene- 

hand, the Grignard 

(8J in a 43% yield 

yne w were obtained at nearly 1:l ratio. 6 On the other 

reaction of the acetate of&gave only the triene derivative 

along with the recovered starting material. 
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& 
Although high selectivity in the Grignard reaction of the acetate of,& 

seems quite probable, no selectivity in the Claisen rearrangement of&would be 

rather peculiar since the transition state leading toJis considered to be 

energitically more favorable than that leading to& 
8. 

7 The reaction of E-a 

with the (phenylthio)ynamine in toluene gave the two diastereoisomers of the 

a-sulfenyl compound Cx, in a 4:l ratio (syn:anti) (62% yield). In the case of 

Z-,&, the ratio of syn:anti was 1.5:1 (35% yield).3y6 The structures of syn- 

and anti-9_were established by the following conversion to dienes (lO,a as 

has been discussed by Nakai. 899 That is, removal of the a-sulfenyl group by 

oxidation (NaI04, aq.MeOH) followed by syn-elimination of sulfinic acid (CaC03, 

toluene, reflux) gave compounds ,I& and%. The dienamide obtained as only one 

product in a 70% yield from the syn-Aisomer was 2 (2E, 4E-isomer) and the 

products from the anti-Aisomer were JO_ and,ll_ in a 1:6 ratio (67%).l" Prepara- 

tion of trifluoromethylated diene-ester derivatives (E,g was carried out by 

the base catalyzed isomerization of the allenic compound (2) obtained above. 

The isomerization of allenic ester compounds to conjugated diene-esters has been 

reported in detail. 11 In our case, base catalyzed isomerization of n (Triton 

B, MeOH) gave l&and l&,(2E, 4E and 2E, 42 stereochemistry, respectively) in a 

1:l.S ratio. 6,12 
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A new isomer (w was obtained by irradiation of a mixture of 3 and _&in 

acetone. l3 The mixture consisted of a photostationary mixture of 2 and l& 

(1:1.5 ratio).6 The structure of the new isomer (3 was proven to be ZZ,4E 

isomer.14 We are now investigating the conversion of the functional group to 

appropriate group to prepare the trifluoromethylated polyene. 
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gave iodolactone derivative. The anti-isomer gave no product under the 

same reaction conditions due to the steric congestion of the substituents 
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reported elsewhere. 

The geometry of trisubstituted double bond was determined by nmr spectra. 

The y-hydrogen of g (6, 6.7) is shifted to down field compared to that of 

11 (6, 6.2). 
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'H-NMR(CDC1,) 6, g: 1.29(t, J=7.1 Hz, CH2CA3) 4.17-4.25 (m, C&2CH3 and 

0a2CH=CH), 4.56 (s, Phs20), 6.25 (s, C=C&02Et), 6.37 (bd, J=16.8 Hz, 

OCH2C(&l=CH-), 7.35 (bs, Ar-H), 7.48 (d, J=16.8 Hz,=C_HCH=CHC02Et). 2: 1.26 

(t, J=7.1 Hz, CH2CH,), 3.99 (d, J=3.9 Hz, 0a2CH=CH-), 4.17 (q, J=7.1 Hz, 

a2CH3), 4.45 (S, PhCA20), 6.14 (bs, m=M-CCF3=CH), 6.42 (s, CCF3=EC02Et), 

7.30 (bs, Ar-H). An alternative synthesis of 13 was carried out by the 

partial reduction of acetylenic compound. 

COOR' 

ROkJ( 
Pd-BaS04 

> 13 
CF, 

Rayonet photoche&cal reactor (RPR-100, 3000;) was used. 

'H-NMR(CDCl,)& l$ 1.31(t, J=7.1 Hz, CH2Cd3), 4.13 (bs, OCs2CH=CH-), 

4.25 (q, J=7.1 Hz, CH2CH3), 4.55 (s, PhG20), 6.23 (s, CCF3=C&02Et), 

6.25 (bs, CH=CH-CCF3=C-), 7.35 (bs, Ar-H). p~,was isomerized very easily ==. 
to z with catalytic amount of 12. On the other hand,12 did not give 

any isomerized products under the same conditions. These facts mean the 

y-6 double bond of s must be E-form. This speculation was confirmed 

by the chemical conversion of analogues compound ($5) obtained in a same 

way with fito swhose structure was clearly assigned by nmr spectrum. 
H 

THpoY COOMe - C+++OR 

l5_ CF3 l6_ -3 

(Received in Japan 4 September 1984) 


