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REARRANGEMENT OF NAPHTHYI ETHERS PROMOTED BY TITANIUM TETRACHLORIDE

SYNTHESIS OF NAPHTHO{D)}FURANS ANP 1, 2-DIHYDRONAPRTHO{b}FURANS
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Department of Chemiatry, Isfahan University of Technology,Tsfahan, Iran

Abstract - Rearrvangement of {{p-bromoallyl)oxylnaphithalenes and allyl naphthyl
ethers promoted by titanium tetrachloride produced naphtho{p}furans and 1,2-di-

hydronaphtho (b} furana, respectively.
The Claisen rearrangement is gemerally effected by prolonged heating (180-200°C)of naphthyl

ethers in aolvent such ae N, N-dimethylaniline. Further, it is also known that Lewis acids cause
the acid-catalyzed Claisen rearrangement under milder condition. However, when allyl phenyl ether
s 1, wae treated with an equimolar amount of titanium tetrachloride in dichloromethane at -78%¢,
phenol 2 was ebtained. When the reaction was carried out in the presence of N-trimethyleilylace-

tanilide at room temperature, phenol 3 was obtained in §8% yield.?
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We have found that Claisen rearrangement of r:apkthyl ethers promoted by titanium tetrachlo-
ride did not produce naphthole but the eyclized product.?

Treatment of Z~naphthol with 2, 3-dibromepropene gave 2-{{B-bromoallyl)Inaphthalene, 4 , in
good yield.%sS Compound 6 was alsc prepared with the same procedure in excellent yeild. when com-
pound 4 and & were treated with two equimolar amounts of #itamium tetrachloride in dichloromethare,
Z2-methyinaphtho{2,1-b}furan, § , and S-methylnaphtho{l, 2-p}furan, 7 , were obtained, respectively.
In addition, the rearrangement of naphthyl ethers § - 11 with titanium tetrachloride in dichloro-
methane, at 0%C, gave 1,2-dihydronaphtho{b}furans 12 - 15 (Table 1).

Acid-catalysed rearrangement of ether 16 is knoum to give naphthol 18 via naphthalensne 17.°
However, when ether 16 was treated with two equimolar amounts of titanium tetrachloride in dichloro-
methane, naphthol 18 was obteined after 1 k at 0°C. No 2, 3-dihydro-3, 9-dimethylnaphtho{2, 3-b}furan

, 20, could be ieoclated.’’
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To deeide whether the rearvangements proceed via the naphthols, I-allyl-Z-naphthol was treated
with titaniwm tetrachloride in dichleromethane at 0°C. After 30 min compound 12 was obtained in 82%
yield.

The results suggest a general appraachto the synthesis of a methylfuran ring fused to naphtha-

lene system, as well as the 1,2-dihydronaphtho{b}furan rings,in twe steps from naphthole, in good yields.
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Table 1
Naphthyl ether Equimolar Reaction Time; Product Isclated Ref.
Ti614 used Temperature Yleld(%)
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EXPERIMENTAL

MR gpectira were detarmined in 6‘014 with TMS as internal standard om a Varian EM 360 instrument.

( p-Bromoallyl)naphthalenes 4 and & were prepared by reaction of 2, 3-dibromopropene and anhydrous
potaseium carbonate with S-naphthol or I-maphthol in acetone, respectively. Naphthyl ethers § -11
were prepaved with the same procedure using 3-bromo-l-propene or trans-l-bromo-2-butene. Their PMR
spectry were identical with thoee reported in the literature.® PMR of I-{{B-bromoallyl) maphthalena
s 8 . showed peaks at §4.86 (s, 2H), 5.63 (d, J= ZHa, 1H), 6.02 (d, J = 2Ha, 1H), 6.51-6.8 (m, IH),
7.13-7.92 (m, 5H), 8.11-8.48 (m, 1H).

General procedure for the rearvangement of naphthyl ethers:

Naphthyl ether (10 mmol) wae disesolved in dry dichloromethane (40 ml) and kept under atmosphere of
nitrogen. Titanium tetrachloride in CHZCZB (160 ml) was added slowly, and the reaction mizlure was

stirved {or wae refluved). Then water was added and after normal work-up, the dark browm liquid wes
chromatographed on neutral alumina, eluting with Light petroleuwm ether. The temperature and the
condition of the reactiom are given in Table 1.
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