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THE tert-BUTYL SULFOXIDE DIRECTED ortho METALATION GROUP. NEW
SYNTHETIC METHODOLOGY FOR SUBSTITUTED AROMATICS AND
PYRIDINES AND COMPARISON WITH OTHER METALATION DIRECTORS

C. Quesnelle,!* T, Tihama,'® T. Aubert,'c H. Perrier, and V. Snieckus*

Guelph-Waterloo Centre for Graduate Work in Chemistry, University of Waterloo, Waterloo, Ontario CANADA N2L 3Gl

Abstract: Details of the directed ortho metalation of tert-butyl phenyl sulfoxide (1) and 2- and 4-
tert-butyl pyridyl sulfoxides (3a,b) are described along with comparisons with established
metalation directors (CONRy, OCONR;, OMOM, SO,t-Bu) via inter- and intramolecular
competition experiments.

As a contribution to the evolving area of directed ortho metalation chemistry,2 we have recently reported
on the metalation of ary) tert-butyl sulfones.3# As a sequal to this study, we have investigated the metalation of
the corresponding sulfoxides.>*$7 In this Letter, we describe preliminary results of ortho metalation of phenyl
(1) and 2- and 4-pyridyl fert-butyl sulfoxides (3a,b) (Scheme 1) as well as inter- and intra-molecular
competition experiments of +-BuSO vis 4 vis other frequently used directed metalation groups. These results
show that the tert-butyl sulfoxide is a powerful ortho metalation director, comparable to the corresponding
sulfone,3 and constitutes a valuable addition to the repertoire of groups which allow the continuing
development of new metalation methodology for the preparation of substituted aromatic and pyridine

derivatives.
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Metalation (n-BuLi/THF/-78°C/1h) of phenyl fert-butyl sulfoxide® followed by quenching with a variety
of electrophiles led to ortho-substituted products in good to excellent yields (Table 1). Noteworthy are the
introductions of ortho-(HO)CHPh, -CONELty, -OH, and B(OH),, groups. The relative hierarchy of ortho
metalation potential was probed by inter- and intra-molecular competition experiments (Tables 2, 3). Phenyl
sulfoxide and aryl-DMG substrates, 1 and §, were allowed to compete for 1.05 equiv of n-BuLi (THF/-78°C/
1h) followed by excess Mel quench. Product mixtures, analyzed by NMR and chromatographic separation,
indicate the dominant ortho-metalating capacity of the +-BuSO with respect to CON(i-Pr)y, OCON(i-Pr),, and
OMOM groups and its approximately similar metalation ability to the +-BuSO; DMG.? In intramolecular
experiments, n-BuLi metalation of 7 led to products 8 or 9 thus further demonstrating the greater directing
power of -BuSO (Table 3).
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Table 1. Synthesis of ortho-Substituted Phenyl Sulfoxides (2) and Substituted Pyridyl Sulfoxides (4)

E* 2,E Yield, %2 | 3, Subst Et 4,E Yield, %2
MeOD D 88 2- MeOD D 75f
Mel Me 96 Mel Me 82
Ed Et 87 PhCHO (HO)CHPh 74
Brey ~ 41b CICONEt, CONEt, 20
PhCHO (HO)CHPh 82¢ OH*¢ OH 70
DMF CHO 0 I I 35
CICONEt, CONEp 544 TMSCI T™S 70
pTosoN-tHpn  OH 48 Bu3SnCl Bu3Sn 90
(TMSO), OH 44 4- MeOD D 72h
gro~-Br Br 85 Mel Me 74
B(OMe)3/HCI B(OH), 69 TMSCl TMS 66
TMSCI ™S 89 Bu3SnCl Bu3Sn 74

Me3SnCl MeiSn 85

2 Yields are of chromatographed materials; b Based on recovered SM; ¢ 55:45 diastereomeric mixture based
on 'H NMR analysis of ¢-Bu signals; 9 1.2 equiv TMEDA added; ¢ Yield based on the isolated
diethanolamine adduct; f 68% d; by MS; & 1. B(OMe)s; 2. HyO, HOAc; h 71% d; by MS.

o

1

Table 2. Intermolecular Metalation Competition

O¢-Bu

@DMG 1. AL SOt-Bu
+ +
2. Mel @Me
5
Methylated Starting
DMG Product, Material,
Yield, % Yield, %
2 6 1 5
CONC(-Pr)2 78 <1 9 95
OCON(-Pr)y 85 <1 4 86
OMOM 86 <1 3 85
SO2-Bu 41 44 50 36

Me
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Table 3. Intramolecular Metalation Competition

6
@,SOt-Bu 1. RLi ' N +-Bu QSOt—Bu
3 or
4 X 2 2. Me! ZDMG  DMG Me
DMG 3
7 8 9

DMG = a: 2-OMOM; b: 4-OMOM; c: 4-CONEt,; d: 4-NHt-Boc

Compound Products (Yield, %)2
7a 8a, 6-Me (57.5) 8a, 3-Me (2.9)
7b 9b (84)
7c 9¢ (88)b
7d 9d (72)b

2 Yield of chromatographed material; ® Yield based on
HPLC of an inseparable mixture of SM and product.
Product 9¢ was compared to an independently prepared
sample.

The results of 2- and 4-pyridyl tert-butyl sulfoxide metalation are also summarized in Table 1.

Deprotonation of 3a and 3b under conditions similar to those used by Furukawa (LDA/-78°C/THF/ 0.5 h)sb
followed by quenching with selected electrophiles led to substituted pyridyl sulfoxides 4 invariably in good
yields.10

Ortho functionalization of phenyl and pyridyl terz-butyl sulfoxides further expands the scope of the

directed ortho metalation reaction for the preparation of substituted aryl and pyridy! derivatives. Demonstration
of the diverse potential of this strategy in organic synthesis continues to be a goal in our laboratories.11:12
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All new compounds show spectral (IR, NMR, MS) and analytical data consistent with the assigned
structures.
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