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ELECTROPHILIC SUBSTITUTIONS OF OLEFINIC HYDROGENS : ACYLATION OF 1,1-BISALKYLTHIO-
1,3-ALKADIENES AND TRANS-N-ACETYL-N-ISOPROPYL-1-AMINO-1,3-BUTADIENE

Masaru Hojo*, RyGichi Masuda, and Etsuji Okada
Department of Industrial Chemistry, Faculty of Engineering,
Kobe University, Rokkodai, Kobe 657, Japan
Summary : Reactions of the title compounds with trifluoroacetic anhydride and trichloroacetyl
chloride occurred regioselectively to give corresponding 4-triholoacetylated compounds in

excellent yields. In contrast, 1,1-bisethylthio-1,3-hexadiene gave preferentially 2-acylated
compounds.

In our preceding papers it was reported that ketene dithioaceta1s1’2, vinyl su1f1'des1’2
viny]l ethers3, N-vinyl amide52’3, and N-viny]carbazo]e2 react with trihaloacetic anhydrides,
oxalyl chloride, and ethoxalyl chloride quite easily at room temperature to afford correspond-
ing R-acylated compounds in high yields. Moreover, the reactions of trithioorthoacetates4,
ethyl orthoacetate5 and methyl ketone aceta155 with these trihaloacetylating reagents also
gave B-acylketene dithiocacetals, B-acylketene acetals, and a-substituted R-acylvinyl ethers,
respectively, in excellent yields. As an extension of these works to some butadiene systems
we have examined these electrophilic substitutions of olefinic hydrogens with the title com-
pounds. Expectedly, trihaloacetylation occurred easily under mild conditions in fair yields
and we now wish to communicate these results.
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( R'= Et, n-Pr, -CH,~; R%= H, Et; R3= CFy, CC15)

In a typical experiment, to a stirred mixture of 1,1-bisethylthio-1,3-butadiene 1?(2512.4
mg, 14.4 mmol) and pyridine (2285.3 mg, 28.9 mmol) in chloroform (90 m1) was added dropwise
6445.5 mg (30.7 mmol) of trifluoroacetic anhydride at room temperature and the solution was
allowed to stand for 7 h. After usual work-up and distillation in vacuo there was obtained
a 67% yield (2612.8 mg) of 4-trifluorocacetylated compound ba: bp 140 °C/1 torr {oven temper-
ature); N.M.R. (6,CDC13): 8.08 (dd, 1H, J=11.0, 15.0 Hz), 6.34 (d, 1H, J=11.0 Hz), 6.23 (d,
1H, J=15.0 Hz), 2.91 (q, 4H, J=7.2 Hz), 1.33 (t, 3H, J=7.2 Hz), 1.28 (t, 3H, J=7.2 Hz); I.R.
(film, cm'1): Veog 1685, Vee 1560; Anal (%): Calcd. for C10H13F3520: C, 44.43; H, 4.85; F,
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Table 1. Acylation of 1,1-Bisalkylthio-1,3-butadienes
i Reaction Product
Entry Reactant ﬁggéleng conditions® mp (°C) or Yie]d(%)b
(°C) (h) [bp(°C/torr)]
i Et Et
1S i) (CF3C0)20 rT 7 E1S ba 67
COCF 5
[140/11
2 1 (CC13C0)20 rT 48 Et
EtS 2 73
COCC13
[200/2]
1 (CC13C0)20 50 17 5b 77
1 cal 3COC1 50 17 5b 66
n-PrS n-Pr
n-Prs Z (CFBCO)ZO rT 7 n-prs 62 43
COCF 5
[160/11
6 2 CC13C0C1 50 17  n-Pr
~ n-PrS % 76
COCC]3
[220/2]
7
[:S 3 (CF3C0)20 rT 2
~ [s 7a 100
COCF3
59-60
8 3 cc1,c0c1 rT 24
~ 3 [::)2\2\ 7b 54
coccly
85-6
9 EtS)::{:;:
(CF,C0),0 rT 18 Et Et
EtS 4 305 Et2>=\=\ 8 7
COCF 4
[135/1]

3 Molar ratio, [substrate]/[acylating reagent]/[pyridine]: Entries 1-6, 1/2/2; Entries

7 and 8, 1/1.2/1.2; Entry 9, 1/3/2.
Yields of isolated products.
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21.08: Found: C, 44.14; H, 4.77; F, 21.53. The results of the trihaloacetylation are summa-
rized and shown in Table 1. The 2-ethyl derivative i,a1so reacted with three times molar
amounts of trifluoroacetic anhydride at room temperature for 18 h to give § in 74% yield:
bp 135 °C/1 torr (oven temperature); N.M.R. (6,CDC13): 8.43 (d, 1H, J=15.5 Hz), 6.32 (d, 1H,
J=15.5 Hz), 3.13-2.50 (m, 6H), 1.40-0.92 (m, 9H); I.R. (film, cn™'): Voo 16505 Ve 15605
Anal (%): Calcd. for C, H 35,0: C, 48.30; H, 5.74; F, 19.10: Found: C, 48.55; H, 5.77; F,
19.13.

Interestingly, 1-3 were trihaloacetylated regioselectively at the 4-position without any

12M17F

acylation at the 2-position. Although it is not certain at present why this acylation can
take place only at the terminal carbon, it may be due to steric hindrance. Compounds 1-4 qave
exclusively trans acylated isomers, in contrast to the case of vinyl su1f1des where both cis
and trans isomers were obtained invariably. Attempted reaction of ] with acetyl chloride
failed.

The trifluoroacetylations of compounds l, 2’ and 4 were followed spectroscopically by
1H-N.M.R.7 at room temperature in CDC]3 as solvent. After 0.5 h 71% of ] was acylated, while
the reaction of 3 was completed within 10 minutes. Introduction of an Et group at the 2-posi-
tion of L caused much decrease in rate and the reaction of 4 proceeded only in 40% even after
55 h. Comparison of the rate of the vinylog 1 with that of the parent compound (EtS)ZC =CH, 9
attracted our particular interest. Under the same condition, 9 was completely acylated w1th1n
a few minutes. These differences in reactivity were magnified when an weaker acylating rea-
gent was used. Thus trichloroacetylation with the use of trichloroacetyl chloride under the
same condition as above proceeded as follows: 1, 50 h, 55%; 3, 4 h, 56%; 9, 10 min, 87%.

It was reported earh‘er1 that trifluoroacetylation of vinyl sulfides is practically
inhibited by introducing substituents at the g-position. In order to check for this effect
in the present system 10 was allowed to react with twice molar amounts of trifluoroacetic
anhydride at room temperature for 18 h to result in complete recovery of the starting material.
Therefore the reagent was increased to e1ght times molar amounts, which gave cleanly trans- 12,
cis-11, and 12 in 48, 29, and 20% y1e1ds , respectively. It seems noteworthy that the reaction
of lg occurred preferentially at the internal position of the diene system, not the terminal as
is the case of 1.

EtS. (CF,C0),0(8eq), C.HN(3eq)

~>C= C\C ~CH-Et ¥V 55 N
EtS H rT, 18 h / CHC13
10 (cis + trans )*

EtS\C C/COCF3 . EtS:C C/COCF3Et . EtS\C C’H C’

EtS H/C C<:Et EtS H’C C<(H Ets” “COCF

trans-11, 48% cis-11, 29% 12**, 20%
[ Ll 112=4:1 ]
* Isomers ratio is not clear. ** not determined yet as to geometrical isomerism

Trifluoro- and trichloroacetylation of trans-N-acetyl-N-isopropyl-1-amino-1,3-butadiene
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occurred regio- and stereoselectively, as was the case of 3, giving 14a, mp 92-3 °C,

"L_

and 14b, mp 124-5 °C in 96 and 82% yields, respectively.

R cociy
§-Pr-Ne M (CF4€0),0 or CC14C0CT §-Pr-Nen_ M
eS¢t ) H-C=C3c ot
H-C=Cy FT-50 °C / CHCI, #-C=Ccocx,
13 1433 X= F, 96%

1&?; X=C1, 82%

Further works are now in progress in our laboratory, especially from the mechanistic

standpoint of view.
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