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SYNTHESIS OF KETENE S,S-ACETALS FROM THIOAMIDES
T. Harada, Y. Tamaru, and Z. Yoshida®*

Department of Synthetic Chemistry, Kyoto University,
Yoshida, Kyoto 606, Japan

Summary: A new method converting thiocamides to ketene S,S-acetals, which
exhibits wide compatibility with olefin, ketone, ester and amide groups,
has been described.

Thiocamides have proved to be synthetically very potential by the total
synthesis of Vitamin B;s (construction of corrin molecule) by Woodward and
Eschenmoser1 and indole alkaloids by Takano et al.2 Recently we have de-
veloped some useful reactions making use of the characteristics of thio-
amides;3 the highly stereoselective coupling reaction of thicamides to give
d,l—l,4—dithioamides4 and the Michael addition reaction of wide variety of
organometallics to a,B-unsaturated thioamides.5

Although in these reactions thicamides have played an important role as
the latent amines,4'6 enamines,7 ketene S,N—acetals,8 amides,9 etc., almost
no report has appeared concerning on the conversion of thioamides to the
ordinary carbonyl compounds, such as ketones,lo aldehydes, and esters.11
Here we wish to report the very simple and versatile transformation of thio-
amides to ke¢tene S,S-acetals and 1,3-dithianes, one of the most familiar
synthons and protecting groups12 of ketones and aldehydes.

S-methyl onium salt of thioamide, isolated by the filtration of the
reaction mixture of thioamide and 23 equiv. of methyliodide in ether, was
allowed to react with 1,3-propanedithiol in the presence of K2C03 in refluxing
dichloromethane or tert-butanol under nitrogen (procedure A). The reaction
was also successfully performed without isolation of onium salt. The onium
salt generated in situ was subjected directly to the reaction according to
the above-mentioned procedure (procedure B). The reaction is very clean and
fast, and attained the completion within l1h. Single distillation (by Kugel
rohr) provided spectroscopically and chromatographically homogeneous ketene
S,S-acetal in good yield13 (Scheme 1).

In Table I are summarized the results with various kinds of thioamides.
Apparently from this Table, the present reaction is general for N,N-dialkyl-
thioamides possessing at least one hydrogen atom a to thiocarbonyl group.

Among the methods reported,14 the reaction type of the present method is
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Table 1. Synthesis of Ketene S,S-acetals from Thiocamides
Entry Reactant Procedure? Solvent Product Yield (%)b
+?Me S c
1 PhCH,CH.CNMe, I~ A t-BuOH Phei.,cH=c’ 73
2772 2 2 \g
+ﬁMe S e
2 PhCHZC—NQ 1 A £-BuOH PhCH=C< } 80
S
+ﬁMe
3 MeZCHC—NO 1 A t-BuOH Me,C=C :> 79
S a
4 CH,=CH(CH,)) gN B CH,C1 CH_.,=CH (CH CH= /S:> 9
2=CH(CH,) gCNMe 2%t 2=CH{CHy) 5 CREC 7
I\;Ie+?lMe Me o @
5 CH, (CH.,) ,CH-CNMe.,, I A t-BuOH CH (CH ) C C/ :> 73
3 274 2 \S
n-?u +?‘I»Me n—?u s c
6 PhCHCH.,CNM 1~ A CH,C1l PhCHCH=C/ 70
2 2 2772 \g
Me Me
T I /5
7 t-BuOCCH,CHCH.,CNMe B CH,C1 t-BuOCCH CHCH—C 91
2 2 2 2772 2 \S
Me o} Me
i i [ /5
8 t-BuCCH,CHCH.,CNMe B CH,C1 t-BuCCH CHCH—C 83
2 2 2 2772 2 \S
0 Ph +iMe Ph c
1 - /
9 MeZNCCHZCHCH2CNMe2 I A CH2C12 MezNCCHZCHCH C\S 79
a) For the details of procedures A and B, see text. The reaction mixture was
refluxed for 40-60 min. in the indicated solvents after addition of K2C03 and
propanedithiol.
b) Yields refer to the isolated, spectroscopically (lH NMR, IR, and mass) and
chromatographically homogeneous materials.
c) Satisfactory analytical results have been obtained for these products.
d) For these compounds satisfactory analytical results have been obtained as

dithianes.

e)

Reference l4a.
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Scheme I
: Mel +iMe

_ N -
CH2 CH(CH2)7CH2CNMe2 —_——— CHZ—CH(CH2)7CH2CNMe2 I
Con

SH /S Et381H /S
—————>  CH.,,=CH(CH,) ,CH=C —_— CH,=CH(CH,) ,CH,CH

2 2°7 \S 2 277772 \S
K2C03 CF3C02H
l4e,f

similar to that reported by Corey et al. In comparison with the latter,
which is based on the activation of dithiol as an aluminium complex (bis=-(di-
ethylaluminium)-1,3-propanedithiol), the present method is based on the acti-
vation of carbonyl part. Consequently the present mMethod shows wide compati-
bility especially with carbonyl groups such as ester, ketone, and amide
(entries 7, 8, and 9 Table I). Also it seems worthwhile to note that (a)
starting thicamides with a variety of structures are easily available

according to the methods developed in these laboratories.3’4'S

(b) Manipu-
lation is simple and reaction conditions are rather mild (weakly basic),
which are illustrated by the synthesis of 2-(2-methyl-3-carbo-tert-butoxy-
propylidene)-1,3-dithiane (entry 7): N,N-dimethyl-3-methyl-4-carbo-tert-
butoxythiobutanoamide (0.82 mmol), obtained by the conjugate addition of
tert-butyl a-lithiocacetate to N,N—dimethylthiocrotonamide,Sb was treated with
284 mg (1.2 equiv.) of CH3I in 3 ml of CH2C12 under N,

1 day. Then anhydrous K2C03 (68 mg, 1.2 equiv.) and 1,3-propanedithiol (90

at ambient temp. for

ul, 1.1 equiv.) were added and refluxed with stirring for 1 h. After allowed
to cool, the reaction mixture was treated with HZO' Extraction with ether
and drying over Na2504, followed by evaporation of the solvents provided
faintly yellow oil, which was distilled under reduced pressure to give 203 mg
(91% yield) of colorless oil (170°C/0.01 mmHg, Kugel rohr): 1H NMR (6, in
CC14); 1.06 (4, J = 7.0 Hz, 3 H), 1.43 (s, 9 H), 2.15 (m, 4 H), 2.85 (m, 4 H)
3.25 (m, 1 H), and 5.72 (4, J = 9.0 Hz, 1 H). IR (cm-l, neat film); 1730(s),
1580(w), 1370(m), and 1160(s). Mass (m/e, relative intens.) 274(P+, 10),
118(53), 159(100), and 85(34).

The thus obtained ketene S,S-acetals were reduced to the corresponding
1,3-dithianes according to the method reported by Carey et al.;15 2-(2'-
heptyl)-1,3-dithiane (in 928% yield from 2-(1'-methylpentylidene)-1,3-di-
thiane), 2-(8'-decenyl)-1,3-dithiane (85% yield from 2-(8'-decenylidene)-1,3-
dithiane (Scheme I)).
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