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Induced Conjugate Addition of Simple 2-Lithio-1,3-dithians to Cyclic
a,B-Unsaturated Ketones

By CeHARLES ALLAN BrRowN* and ANGELA YAMAICHIt
(Department of Molecular and Chemical Dynamics, IBM Research Laboratory K34-281, 5600 Cottle Road, San Jose,

CA 95193)
Summary In sharp contrast to prior observations that
2-lithio-1,3-dithians undergo only carbonyl (1,2-) additions ’/\l
to enones, the successful conjugate (1,4-) addition of the S S S s
parent 2-lithio-1,3-dithian and its simple derivatives has R>_/Li" R><H

been achieved by the addition of 1-0—2-0 equiv. of
hexamethylphosphoramide to the reaction mixture. (D (I

R = H, Me, Me,Si, efc.

DitHIAN anions (I), which are widely utilized as reagents for
nucleophilic acylations,.? react readily with ¢, 8-unsaturated course of the reaction, producing instead the conjugate
cyclic ketones but yield only the products of carbonyl (1,4-) addition compounds.

(1,2-) addition.'-4 We have observed that the presence Metallation of the parent dithian (II, R = H) was
of 1 or 2 mol of hexamethylphosphoramide (HMPT) per mol carried out conventionally by the addition of n-butyl-lith-
of the 2-lithio-1,3-dithian induces a major change in the ium in hexane to ca. 0-4 M of dithian in tetrahydrofuran

1 Undergraduate co-operative participant from San Jose State University.
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(THF) at —78 °C, followed by maintaining the solution at
—20°C for 1 h.22 The colourless solution was cooled to
—178 °C and a concentrated solution of cyclohex-2-enone in
THF-hexane (1:1) added. After 1—5 min at —78 °C, the
mixture was quenched by the addition of saturated aqueous
ammonium chloride. Analysis by g.l.c. revealed only the
product of 1,2-addition (IV, # = 1).
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Addition of 2:0mol of HMPT per mol of the lithio
reagent (I) to the solution at —78 °C resulted in an im-
mediate yellow—orange coloration. .- Addition of the
solution of the cyclohex-2-enone to this mixture resuited in
a rapid discharge of the colour. Quenching of the mixture
with aqueous ammonium chloride, as before, yielded a
different addition product, (V), the result of conjugate
addition of the reagent to the cyclohex-2-enone. Other
examples are summarized in the Table.

The reaction represents a true direct conjugate addition
rather than an initial kinetically controlled 1,2-addition
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TaBLE. Addition of 2-lithio-1,3-dithians to cyclic enones?
Additive? 1,4- 1,2-

mmol/mmol Additione® Additione

(I (I1I) of dithian) V) % Iwv) %
= " =

H 0 None 0 >99
H 0 HMPT (2-0) 98 2
H 1 None 0 >99
H 1 HMPT (2-0) 95 5
HMPT (1-0) 88 12
Me 1 None 0 >99
Me 1 HMPT (2-0) 97 3
Me,Si 1 None 0 >99
Me,Si 1 HMPT (2-0) >95 <5
H 2 None <1 >99
H 2 HMPT (2-0) 74 26

@ Addition of 2:5 mmol of enone to 2-5 mmol of (I) in ca. 6 ml
of tetrahydrofuran-hexane (ca. 4:1) at —78 °C, followed by
quenching after 1-—5 min with saturated aq. NH,Cl. P Additive
mixed, at — 78 °C, with (I) prior to addition of enone. ¢ By g.l.c.
analysis (after aqueous workup) with Carbowax or OV-17
columns. Yields were 50—809%,. No attempt was made to
optimize yields.

followed by rearrangement as has been observed with
2-lithio-2-aryl-1,3-dithians.? Addition of HMPT to solu-
tions of the lithium salt of (IV) produced no rearrangement
to the conjugate addition product, even after 24h at
room temperature.

This development has potential in synthesis, and the
role of HMPT is interesting mechanistically.
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