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Abstract: The chemoselectivities of PdCl, and CuCl,-catalyzed oligomerization of 3, 3-dimethyl-
butyne: 1, 3, 5-tri-tert-butylbenzene, 2, 2, 7, 7-tetramethyl-3, 6-dichloro-3, 5-octadieneand 2, 2, 7,
7- tetramethyl-3, 5-octadiyne were obtained, respectively, by regulating the polarity of the solvent.
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Recently, we found that the solvent plays an important role in the chemosel ectivity using
Pd (1I) asthe catalyst. Thisfinding is expected to have a broad impact on studies of Pd
(1I)-catalyzed organic reactions leading to new methodology”. Herein we report another
example of solvent effect on the chemoselectivity of palladium-catalyzed
oligomerization of 3, 3-dimethyl-1-butyne.

It has been reported that Pd(PhCN),Cl, mediated a cyclotrimerization process of 3,
3-dimethyl-1-butyne at 20 °C% The results indicated that the solvent could affect the
chemoselectivity. We found that the similar phenomena by using a catal ytic amount of
PdCl, and 2 equiv. of CuCl, as the catalyst systems (Scheme 1). The results of PdCl,
and CuCl,-catalyzed oligomerization of 3, 3-dimethyl-1-butyne were summarized in
Table1. Asshown in Table 1, the solvents were crucial in the chemoselectivity of the
oligomerization: (1) In CgHg / n-BuOH, the yields selectivity to cyclotrimerization
product 2 and dimerization product 3 depends upon the C¢Hg / N-BUOH volumetric ratio:
In CgHg adone (CgHg: 10.6 mL), 74% of the cyclotrimerization product 2 (1, 3, 5-tri-tert-butyl
benzene) was obtained as the sole product; while in CsHg / N-BuOH (10 / 0.6), the yield
of 2 was 100%. (2) When the C¢Hg / Nn-BUOH volumetric ratio was 9 / 1.6, the yield of
cyclotrimerization product 2 together with the by-product 3 was 93% (the ratio of 2/3 is
85/15, Table 1, entry 6), i.e. the dimerization product 3 (2, 2, 7, 7-tetramethyl-3,
6-dichloro-3, 5-octadiene). The dimerization product 3 was dominant in increased CgHg
/ n-BUOH (=6 / 4.6). (3) Only 3 was produced when the CsHg / N-BUuOH volumetric
ratio was not lessthan 4 / 6.6.
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Scheme 1
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The structure of 3 was confirmed through X-ray crystallography (Figure 1),
GC-MS, *H NMR, and **C NMR spectra®. (4) In H,0O, another dimerization product 4 (2,
2, 7, T-tetramethyl-3, 5-octadiyne) was obtained as the sole product.

Figurel Crysta structureof 3

When water was used as the reaction medium, only dimerization product 4 was
obtained (entry 13, 14, Table 1).

The reaction temperature could affect the rate and yield of the cyclotrimerization to
some extent, as shown in entries 2 and 3, Table 1. As the existence of some CuCl in
CuCl,, product 4 could also be yielded in the absence of PdCl,. *°
In conclusion, we found that the solvents could control the chemoselectivity in the
oligomerization reaction of 3, 3-dimethyl-1-butyne with the catalyst system of PdCl, and
CuCl,. It would not only alow us to construct some new reactions, but also let us to
reconsider the role of the solvent in the Pd (I1)-catalyzed reactions.  Further efforts
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Table1l PdCl, and CuCl,-catalyzed oligomerization of 3, 3-dimethyl-1-butyne?®
Entry Solvent (ratio) Time (h) T(C) Isolated Yield (%)
2+3(2/3) 4
1 CsHs / n-BUOH (10/0) 12 * 40 74 (100/0) trace
2 CsHs / n-BUOH (10/0.6) 18 r.t. 85 (100/0) trace
3 CsHs / n-BUOH (10/0.6) 12 40 100 (100/0) 0
4 CsHs / n-BUOH (10/0.6) 12 40 35 (100/0) trace
5 CsHs / n-BUOH(9.6/1.0) 12 40 94 (100/0) trace
6 CeHs / N-BUOH (9/1.6) 12 40 93 (85/15) trace
7 CeHs / N-BUOH (8/2.6) 12 40 92 (68/32) trace
8 CeHs / N-BUOH (7/3.6) 12 40 92 (52/48) trace
9 CsHs / -BUOH (6/4.6) 12 40 93 (39/61) trace
10 CsHs / N-BUOH (5/5.6) 12 40 93 (8/92) trace
1 CsHs / -BUOH (4/6.6) 12 40 93 (0/100) trace
12 CeHs / N-BUOH (3/7.6) 12 40 93 (0/100) trace
13 H,0 12 40 trace(2) 45
14° H,0 12 40 0 17

3 Reaction conditions: alkyne 1 (1mmol), PdCl, (10 mg, 0.056 mmol) and CuCl, (2 mmol). ° In
the absence of CuCl,, the conversion of alkyne 1 is 41%. © In the absence of PdCl,, the conversion
of akyne 1is19%.

associated with the solvent effect on the chemoselectivity are under progress in our
laboratory.
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