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Displacement Reactions: Asymmetric Induction by a Chiral Leaving Group

By Patrick G. DucGaN and WILLIAM S. MURPHY*
(Chemistry Department, University College, Cork, Ireland)

not been optimised. The dienone (2)t (Amax 335, € 5400)
had c.d. (MeOH) Ae§ + 3:75 (368 nm, #n-—>x*), —1-40
(334 nm), and —4-33 (317 nm, = —=*). The (S)-configura-
tion is, thereby, tentatively assigned to (+)-(2), since the
helicity of the dienone chromophore in (S)-(2) (Scheme 2)
is the same as that of the corresponding chromophore in
afB-enones, which exhibit a positive c.d. in the n-—>7*
region and a negative c.d. in the 7 —7* region.* This
system has added interest in that the w — 7* region is

Summary The chiral (+)-camphor-10-sulphonate leaving
group effected asymmetric induction in the products of
the intra- and inter-molecular alkylation of 2,4,6-tri-
methylphenoxide; optical purity was readily determined
by n.m.r. spectroscopy.

THERE has recently been considerable interest in asym-
metric induction.! We report a new example. Further
to our investigations? of the Ar;-6 mechanism, we have now
tested the effect of a chiral leaving group. The phenolf
(1) (Scheme 1) was chosen as a model for the base-induced
cyclisation because (a) C-2 and C-4 exhibit planar prochir-

ality® and (b) the leaving group is both efficient and readily a ! 0 ~
available in optically pure form.} The results summarised : - | ={1 )
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SCHEME 2

readily accessible. The ketone (3)f (Amax 249, € 11,613)
had c.d. (MeOH) Ae§ —0-91 (320nm, #n-—>7*), —0-78

" (288 nm), and —4-31 (268 nm). The (S)-configuration is,
thereby, assigned to (—)-(3) (Scheme 2) by analogy with
closely related systems.®? The relationship of the absolute
configurations of (+)-(2) and (—)-(3) to each other and to
the leaving group will be discussed elsewhere.

The optical purity of (2) was determined by integration
of the 60 MHz n.m.r. spectrum after the addition of a 0:6
molar ratio of tris-[3-(trifluoro-methylhydroxymethylene)-
(+)-camphoratojeuropium(iir).8 Among other signals,
the singlet at 7 3-4 corresponding to the vinylic proton was
shifted downfield and split into two singlets at 7 0-62 and
0-72; their ratio was used as a direct measure of optical

X = (+)-camphor-10-sulphonate

SCHEME 1

in the Table emphasise that not only the orého-para ratio,
but also the optical purity of the product, is dependent on
both the metal cation and solvent polarity. The highest
optical yield (199, excess of one enantiomer) has probably

purity. The optical purity of (3) was determined similarly.

We found that asymmetric induction also occurs in the
analogous intermolecular reaction. Thus, (4) reacted with
(5)1 in benzene at 15° after 54 h with the formation of the

TaBLE. The base-catalysed cyclisation of (1)&

[«]5 (CHCL)

Metal Proportion of -
cation® Solvent Temp. ortho-(2)¢ Crude ortho-(2)8 para-(3)4
(%)
Na ButOH Reflux $0 +218° +4-55° —4-85°
Na PhMe . 83 +5-77°
Na THF . 82 -+ 8:50° + 6-00° —17-34°
Na ButOH 35°C 84 +3-89°
Lie ButOH Reflux 89 +13-36° +13-34°t —12-28°¢
8 Reactions investigated at 1 x 10~2M. P Metal phenoxide formed by addition of metal hydride. ¢ By gl.c. (SE 30). 4By

p-tlc. ©Limetal used: reaction of LiH with ButOH is extremely slow.

f Optical purity is 19-0% (n.m.r.), corresponding to [a]p!®
+70-28° for 100 9 optical purity.

€ Optical purity is 12:8%, (n.m.r.), corresponding to [«]p!® —95-93° for 1009} optical purity.
+ This compound had satisfactory elemental analysis and spectral data.

1 (+)-Camphor-10-sulphonic acid [«]y + 26:7° (EtOAc, ¢ = 3) was used.
§ Corrected to 1009 optical purity.
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expected products’ (Scheme 1). The dienone (6) isolated One of us (P.G.D.) thanks the Irish Government for a
(22% yield) by preparative t.l.c. had [«]P —7-26°. The State Maintenance Grant. We are very grateful to Dr.
optical purity (8-4%) was determined by n.m.r. spectro- P. M. Scopes (Westfield College) for the c.d. spectra.
scopy as for (2) and (3). Interestingly, dienone (6) had no

observable c.d. (Received, 21st January 1974; Com. 081.)
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