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Summary: The reaction of o,a'-dibromo-o-xylene with stannyl anion generated from Me3SiSnBu3 and CsF or TASF
[(EtzN)3StSiMe3F77} in the presence of dienophiles afforded the [4+2] cyclization products in good to moderate vields.

The stannyl anion, generated from Me}SiSnBu:;] and R4NX, TASF2 or CsF, is effective in producing an
aryl or vinyl anion.3 This result prompted us to produce the o-quinodimethane 2 from a,o'-dibromoxylene
1a.42~4l The [4+2] Cycloaddition of o-quinodimethane to an olefin is a convenient synthetic method for
tetrahydronaphthalene.4m“‘4x We now want to report the generation of o-quinodimethane 2 from a,a'-
dibromoxylene la using Me3SiSnBu3 and CsF, and the {4+2] cycloaddition of the resulting o-
quinodimethane 2 to olefins 3.
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When a THF solution of o,a’-dibromoxylene 1a, dimethyl fumarate (3a, 2.0 eq.) Me3SiSnBu3 (2.0 eq.),
and TASF (2.0 eq.) was stirred at 0°C for 1h, the desired tetrahydronaphthalene derivative 4a4! was obtained

in 25% yield along with the quinodimethane dimer 55 (24% yield, Table I, entry 1). The formation of the o-
quinodimethane dimer 5 indicates that o-quinodomethane 2 is generated from 1a and Me3SiSnBu3 in the

presence of TASF, and the reaction of 2 with 32 would proceed via [4+2] cycloaddition. The yield was
improved when the reaction was carried out in DMF in the presence of CsF instead of TASF (entry 2). The
use of 3.0 eq. of Me3SiSnBu3 and CsF increased the yield of the desired product 4a (93% yield, entry 5).6
For the solvent, CH2Cl2 can be used, but longer reaction times were required (entry 6).
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The effect of the leaving group was examined and the results are shown in Table II. For the formation of o-
quinodimethane 2 from 1 and stannyl anion, generated from Me38iSnBu3 and CsF, the reactivity of
compound 1b (X=0Tf) was almost same as that of compound 1a (X=Br). However, the reaction of
compound 1d (X=0Ac) with Me3SiSnBu3 in the presence of CsF did not afford the desired product, and the
stannylated compound 6, the dehalogenation product 7 and the Michael addition product 8 were obtained in
10%, 25%, and 18% yields, respectively.

Table I. Reaction of a,a™-Dibromo-o-xylene with Me;SiSnBus-F

products®
entry F solvent temp time (hr) 4a (%) 5 (%)
1 TASF (2.0 eq.) THF 6°C 1 25 24
2 CsF (2.0 eq.) DMF o°C 1 40 trace
3 CsaF (1.1 eq.) DMF rt 2 58 trace
4 CsF (2.0 eq) DMF rt 1 73 trace
5 CsF (3.0 eq.) DMF rt 1 93 trace
6 CsF (3.0eq) CHxCh rt 120 78 trace
* isolated yiekds.
X
Me;SiSnBu; (2.0 eq))
. 3a _ CsF(20eq) @ @Cﬂm
DMF, rt 'COOMe SnBuy
d 6 (10%)
4a X=B Table I1. Effect of the Leaving Group
el entry X 4 (%) 5(%) OAc OAc
ib =OTf 8 (18%)
1c = OCOCFa 1 Br (1 ﬂ) 73 trace CH,
1d =OAc 2 OTf (1b) 70 8% 7 @5%) MeOOG COOMe

3 OCOCF; {1c) 56 —

On the basis of the above results, the reaction of 1a with the various dienophiles 3 was carried out in the
presence of Me3S8iSnBu3 and CsF. The results are summarized in Table III. The yields of the [4+2]
cyclization products 4a~de were good to moderate (entries 1~5). The reaction of 1a with methyl propiolate
3g, styrene 3h and cyclopentenone 3i as the dienophiles afforded the desired cyclized products 4g, 4h, and
4i, respectively.

Subsequently, the intramolecular cyclization reaction was carried out. For the starting materials, E- and Z-
a,B-unsaturated esters 9a and 9b were selectively prepared. 10 The reaction of 9a with Me3SiSnBus3 in the
presence of CsF proceeded smoothly to give the tricyclic ester 10a in high yield. The stereochemistry of 10a
was determined by comparison with the reported spectral data.1l The reaction of the Z-isomer 9b with
stannyl anion aiso afforded the desired product 10b in 61% yield as a single isomer, whose stereochemistry
was determined by X-ray analysis and the results are shown in Fig 1.



Table II1. Reaction of 1a with the various dienophiles

products ®
entry dienophiles Me;SiSnBuj (eq.) time (hr) 4 (%) 5 (%)
COOMe
1 J’““"" 30 1 m 4 03 trace
3a “"cooMe
2 T cooMe 3.0 0.5 COOMe  4p%0 g7 trace
3b
COCH COCH
3 “/ : 3.0 1 Y 86 trace
3c
CN CN
4 i 20 1 (Ij’ a5 1
3d
COOMe COOMe
8 = 20 2 EI:I/ 4° a5 5
3e
6 \=\ COOMe
COOMe
3f 20 2 CI): art 15 22
7
=== COOMe COOMe
2.0 2
3g m/ 4g 36 20
8 rPh Ph
i 3.0 4 4n®
an 491 »
H [+]
9
o=® 3.0 2 4 2 6

* Isolated yield.
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Figure 1. X-ray crystal structure of 10b.
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The most remarkable characteristic for the formation of o-quinodimethane from a,o’-dibromoxylene 1a and
Me3SiSnBu3 in the presence of CsF is as follows. The starting material is readily available, the reaction
proceeds even at 0 °C (usually at room temperature) and the reaction time i3 very short. Thus, the
stereochemistry of the cyclized product could be controlled.

Further studies are now in progress.
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