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New Cyclisation Reaction of Aryl-lithium Species; X-Ray Crystal
Structure of (2,3-dihydro-3-benzofuryl)acetanilide

By J E BaLowin,* W A Dupont, and M F Mingt
(Dyson Perrins Laboratory, and tChemacal Crystallography Laboratory, South Parks Road, Oxford OX1 3QY)

Summary Direct metallation of 3-allyloxybenzanilides
gave the 2-lithiodenivatives, which underwent a cyclhsa-
tion process to yield (2,3-dihydrobenzofuryl)acetanilides,
the structure of (2,3-dihydro-3-benzofuryl)acetanihide has
been determined by X-ray crystallography

RECENTLY we demonstrated the synthetic utility of the
aryl-lithium reagents (1), obtainable by direct metallation of
3-alkoxy-substituted benzanihdes 2 In an attempt to
extend the utihity of these accessible reagents we examined
the corresponding 3-allyloxy-derivatives and discovered
they undergo an unusual cyclisation reaction, in which two
new carbon-carbon bonds are formed Thus treatment of
(2,R = H) m tetrahydrofuran and tetramethylethylene-
diamine (THF, TMEDA, 1:1 v/v) with s-butyl-lithium (2
equiv ) at — 60 °C for 2 h followed by 0 °C for 20 min caused
partial 1somerism to the Z-enol ether (3), a reaction which
could be achieved 1n quantitative yield with hthium di-

1sopropylamide 1n tetrahydrofuran at 25 °C for 8 h ® How-
ever, when the reaction was conducted at a higher tempera-
ture [z ¢ to a mixture of THF and TMEDA (1:1 v/v) at
—60 °C was added n-butyl-ithium (2 equiv), and the
mixture was warmed briefly to 0 °C, recooled to — 60 °C, and
then treated with a solution of (2,R = H) (1 equv ) 1in THF
and then warmed to 20 °C for 24 h] the usual work-up
(aqueous NH,Cl) gave an 1somer, recrystallised from
chloroform, mp 132—133°C The structure (4), was
assigned to this 1somer based on its1r spectrum ppax 1685
and 3430 cm™!, and nmr spectrum (CDClL), § 273 (2H,
octet, AB of ABX, Jas = 15, Jax = 8, Jex = 65 Hz),
395 (1H, m, Hx), 425 (1H, d of d, He, Jop = 9 Jx =
5 Hz), 471 (1H, t, Ho, Jeo = Jox = 9 Hz), 6 83 (2H, t,
aromatic, J = 7 5 Hz), and 7-0—7-8 (8H, m, aromatic and
NH, after D,O exchange, 7H, m) Acid hydrolysis gave
amline and an acid, presumed to be (5) Final proof of these
conclusions was obtained by an X-ray diffraction analysis of

(4)

t The atomic co-ordinates for this work are available on request from the Director of the Cambridge Crystallographic Data Centrer
Umnuversity Chemical Laboratory, Lensfield Road Cambridge CB2 1IEW  Any request should be accompanied by the full literature
citation for this communication The structure factor table 1s available from the Brnitish Library as supplementary publication No
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_Li Similarly when (2, R = Me) was subjected to the same
0 CONHPh CONHPh conditions the cyclisation product (6) was obtained.
Attempts to achieve this conversion with the O-cinnamyl or
“SNPh R prop-2-ynyl ethers gave only the respective double bond-

Li O\/& 0 \) isomerised compounds.
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Crystal data: compound (4), C;;H,;;NO,, triclinic, a = Y Ol \LiPh
4-934(3), b = 9-607(1), ¢ = 13-743(2) A, « = 88-82(1), B = Li
84-65(2),y — 89-26(2)°; Z = 2, space group P1 (C}, No. 2); = —
four-circle diffractometer data, Mo-K, radiation, 1251 CONLIPh
independent reflections, structure solution by MULTAN,* 0 Li ) o
final R 0-0376. The conformation of the molecule in the
crystal is shown in the Figure. (9) (10)

SCHEME

The most likely explanation of these observations is
depicted in the Scheme. Thus the initially formed dilithio
species! (7) is isomerised at low temperatures to (8), the
precursor after quenching of the Z-enol ether (3), whereas at
room temperature cyclisation occurs, in two stages, to the
tricyclic (9) which subsequently undergoes Haller-Bauer
type cleavage.®
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FIGURE. Structure of (2,3-Dihydro-3-benzofuryl)acetanilide. (Received, 30th July 1980; Com. 835.)
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