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PREPARATION AND UTILIZATION OF TWO C; CONJUGATED KETENE DITHIOACETALS
AS ISOPRENE SYNTHONS. SYNTHESIS OF (-)(E)-LANCEOL.

Bernard Cazes and Sylvestre Julia

E.R. 12 du C.N.R.S.,Laboratoire de Chimie, Ecole Normale Supérieure,
24, rue Lhomond, 75231 Paris Cedex 05, France.

While investigating methods of producing several unsaturated sulfur systems which may
be useful for the syntheses of natural products, we have noted that few procedures 1-3
are available for the preparation of conjugated ketene dithioacetals in the 1,3-dithiane
series, and fewer still 4,5 for similar compounds bearing various S-alkyl, -alkenyl or
-aryl groups. It was therefore desirable to seek a practical and inexpensive synthesis
of isoprenic ketene dithioacetals (go,b).

6

A simple route would be the S-methylation = of unsaturated dithiocesters, but at the

outset of our work, these compounds were scarcely described in the literature 7. The

known reaction of carbon disulfide with Grignard derivatives 69,8

can be successfully
adapted to the more reactive allylic Grignard reagents on condition that the reaction is
carried out at -78° (inverse addition) in an ether- tetrahydrofuran mixture. Then methyla-
tion affords the dithioesters (ga-c) bearing an inversed allylic chain as expected 7.

After treatment of the dithioesters (gp,b) first with lithium diisopropylemide (1,1 eq)

in THF at -78° for 30 min, then with methyl iodide, the two isoprenic ketene dithio-
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acetals (3a,b) ? are smoothly obtained.
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1 2 3 Ratio .
1 R R R ether:THF 2 (% yield) 3 (% yield)
la |[CHy | H H 2:1 2a (47) 3a (83)
1b H |CHy | H 1:1 2b (86) 3b (80)
1lc H | CHy | CHy 0:1 2c (85)
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It is now possible to utilize the two stable 10

and readily available isoprene
synthons (gu,b) for the preparation of terpenoid compounds. Whereas conjugate addition
of n.butyl-lithium to 2-(l-methyl-2-propenylidene)-1,3-dithiane is known ll, the ability
of S-methyl compounds (3a,b) to undergo such additions with various organo-lithium
reagents remained to be exomined. Table I summorizes some of the results obtoined using
n.butyl-lithium and two allylic Cg or €y lithium reagents. In each case, addition to
the isoprenic dithioacetals (g,a,b) is clean and ropid ond after protonation affords
the compounds 4 and 5, eoch as a mixture of E and Z isomers while the two adducts 6 and
7 from 3b are homogeneous. The additions of 3-methyl-2-butenyl-lithium with inversion

of the allylic chain are noteworthy.

Table I. Conjugate addition of organo-lithium reagents to the isoprenic dithioacetals

Substrate R-Li @ (equiv) Product * % Yield b (e/7)
H
3a n.CyHoti (1,2) n.C4H9\/§H,C(S-CHa)2 56 (6/4)
4
Lt -~ H
30 & 02 7(/_5#‘ (5-Ct), 61 (6/4)

s

]

E(S-CH3)2 75 ©

53 €

J
(cHy=5),¢

) (1,48 7

a. THF as solvent; after 60-120 min at -78°, the mixture was allowed to warm to -20°
during 30-50 min; then hydrolyzed.

b. Yield of product ofter isolation and purification by column chromatography (5102).

c. Only one isomer isolated.
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The dithioacetals 4-7 are smoothly hydrolyzed using cupric chloride-cupric oxide in
aqueous acetone 14 (2 hrs at 20°), and the corresponding aldehydes reduced with LiAlH4.
The compounds 8 and 9 have the same ratios of isomers E/Z as the dithioacetal precursor
4. However the mixture of (E+Z)-dithioacetals 5 affords only the (E)-aldehyde 10 and
then the (E)-alcohol i1 15. The pure dithioacetals 6 and 7 give the (E)-compounds 12 16,
13, 14 and (-)(E)-lanceol 15 17.

Table II. Conversion of dithiocacetals to aldehydes and alcohols.

Dithioacetal Aldehyde i Alcohol 9
% yield (E/Z) % yield (E/Z)
"'c4”9\/k o n. 4H9NHZOH
4 8 61% (6/4) 9 70%  (6/4)
_K/l(cuo 7()(4H20H
5 10 ‘67% 11 72%
“
CHO CH,0H
6 12 66% 13 76%

HOCH;
15 78%

z

We are currently investigating the ability of the isoprene compounds (gp,b) to under-
go conjugate additions with other various organometallic reagents.

Financial support of this work by the Centre National de la Recherche Scientifique
and the Délégation Générale & la Recherche Scientifique et Technique (grant n® 76 7 0361)
is gratefully acknowledged.



4068 No. 42

l10.
11.
12,
13.
14.
15,

16.

17.

REFERENCES AND NOTES

From 2-lithio-2-trimethylsilyl-1,3-dithiane and unsaturated carbonyl compounds:

F.A. Carey and A.S. Court, J. Org. Chem., 1972, 37, 1926; P.F. Jones and M.F. Lappert,
J.C.S. Chem. Comm., 1972, 526; D. Seebach, M. Kolb, and B.-T. Grtbel, Chem. Ber.,
1973, 106, 2277.

From bis(dimethylaluminum)l,3-proponedithiolate and unsaturated ester: E.J., Corey
and A.P, Kozikowski, Tetrahedron Letters, 1975, 925.

From 2-chloro-1,3-dithiane by Wittig and Horner olefinations: C.G. Kruse, N.L.J.M.
Broekhof, A. Wijsman, and A, van der Gen, Tetrahedron Letters, 1977, 885.

V. Ratovelomanona and S, Julia, Synth. Comm., 1978, 8, 87.
J.-C. Clinet and S. Julia, J. Chem. Research, 1978, (S) 125; (M) 1714.

For the S-methylation of saturated dithiocesters, see o) J.M. Beiner and A, Thuillier,
Compt. rend., 1972, 274 C, 642; b) B. Cazes, C. Huynh, S. Julia, V. Ratovelomanana,
and 0. Ruel, J. Chem. Resedrch, 1978, (s) 68; (M) 957.

see the references cited in a recent communication on a preparative synthesis of B-
ethylenic dithioesters starting with phenyl isothiocyanate and allylic Grignard re-
agents: P. Gosselin, S. Masson, and A. Thuillier, Tetrahedron Letters, 1978, 2715.

J. Meijer, P. Vermeer, and L. Brandsma, Rec. Trav. Chim., 1973, 92, 60l.

All new compounds exhibited the expected ir, uv, nmr (lH, 13C) and mass spectral

properties,

These compounds can be stored at -30° for a few months.

D. Seebach, R, Burstinghaus, B.-T. Gr8bel, and M. Kolb, Annalen, 1977, 830.

A.J. Birch, J.E.T. Corrie, and G.S.R. Subba Rao, Aust. J. Chem., 1970, 23, 18l1.
R.J. Crawford, W.F. Erman, and Ch.D. Broaddus, J. Amer. Chem. Soc., 1972, 94, 4298.
K. Narasaka, T. Sakashita, and T. Mukaiyama, Bull. Chem. Soc. Japan, 1972, 45,6 3724,

This alcohol or its esters have been transformed by a thermal [3.@) rearrangement
into lavandulol or its esters: K. Brack and H. Schinz, Helv. Chim. Acta, 1951, 34,
2009; K. von Fraunberg, Chem. Abstr., 1976, 85, 21669.

This aldehyde or its acetals may be used in small amounts to impart a woody aroma
to coffee-flavored foods: P. Dietrich, A.F. Thomas, W.P. Clinton, and T.H. Parliment,
Chem, Abstr., 1974, 81, 13115; 1976, 84, 42255,

For earlier syntheses of (E)- and (Z)-lanceol, see: A. Manjarrez, T. Rios, and

A. Guzman, Tetrahedron, 1964, 20, 333; R. Ruegg, A. Pfiffner, and M. Montavon, Recher-
ches, 1966, 15, 3; 0.P. Vig, J.P. Salota, B. Vig, and B. Ram, Chem. Abstr., 1968, 68,
114776; R.J. Crawford et al., loc. cit.; S. Akutagawa and S. Otsuka, J. Amer. Chem,
Soc., 1975, 97, 6870; J.A, Katzenellenbogen and A.L. Crumrine, J. Amer. Chem. Soc.,
1976, 98, 4925.

(Received in UK 8 August 1978: accepted for publication 18 August 1978)



