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Many methods have been developed for the isomerization
of propargylic alcohols to enones or enals. Besides the
isomerization by transition metals such as Pd,! Ru,” Rh,* and
Ir,* several organic bases such as tributylamine® and triton B
have been introduced for such an isomerization.” During the
course of our ongoing studies on ruthenium-catalyzed
synthesis of quinolines,® we found that 3-(2-aminophenyl)-
1-arylprop-2-yn-1-ols undergo a consecutive isomerization
and cyclization under treatment of KOH to afford 2-
arylquinolines (Scheme 1).” This led us to investigate the
isomerization of 1,3-diarylprop-2-yn-1-ols under similar
conditions. Herein we describe the isomerization to
chalcones in the presence of KOH.!°
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The results of isomerization of 1,3-diphenylprop-2-yn-1-
ol (1a, R =R’ = H) to trans-chalcone (2a, R = R’ = H) under
various conditions are listed in Table 1 (Eq. 1). Treatment of
1a with equimolar amount of KOH in toluene at 80 °C for 1
h afforded 2a in 71% isolated yield with 89% conversion of
1a (run 1). The yield of 2a was not improved by a longer
reaction time (run 2). Lower reaction temperature (25 °C)
resulted in a similar yield of 2a for prolonged reaction time
(run 3). Lower reaction rate and yield were observed with
tetrabutylammonium hydroxide (1.0 M aqueous solution)
(run 4). Triethylamine was not effective for the present
isomerization and 1a was recovered mostly (run 5).” Similar
treatment of la with polymer-supported fluoride [(poly-
styrylmethyl)trimethylammonium fluoride] gave 2a and cis-
chalcone (3) in 81% yield as a mixture (2a/3 = 6.9) (run 6).

N
| F
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Reuse Conv. (%) Yield (%) 2a/3
Ist 97 84 4.7
2nd 50 48 1.7
3rd 31 29 1.2
4th 16 14 1.0
Scheme 2

Table 1. Isomerization of 1a to 2a under various conditions”

Run  Base Sovent  Temp (°C) Time (h) Yield (%)’
1 KOH toluene 80 1 71 (89)
2 KOH toluene 80 5 70 (85)
3 KOH toluene 25 24 71 (85)
4  BwNOH THF 25 24 16 (65)
5 EtsN toluene 80 20 309
6 FPS¢ dioxane 100 16 819(92)

“Reaction conditions: 1a (0.3 mmol), base (0.3 mmol), solvent (2 mL).
bIsolated yield. Numbers in parenthesis indicate conversion of la.
“Fluoride, polymer supported. “rans-Chalcone 2a/cis-chalcone 3 = 6.9.

As shown in Scheme 2, when the polymer-supported
fluoride was reused for the isomerization, the product yield
and the ratio of frans- to cis-chalcone gradually decreased.'?

Having established suitable reaction conditions, a series of
1,3-diarylprop-2-yn-1-ols 1 were screened in order to
investigate the reaction scope, and the results are summariz-
ed in Table 2. The isomerizations of 1,3-diarylprop-2-yn-1-
ols (1b-1h), which have substituents on the aromatic ring
attached to carbon bearing OH, also similarly proceed to
afford the corresponding chalcones (2b-2h). The product
yield is considerably affected by the position of the
substituent, whereas its electronic nature of that has no
relevance to the product yield. With ortho-substituted 1,3-
diarylprop-2-yn-1-ols (1d and 1g), the product yield is
generally lower than those with 1,3-diarylprop-2-yn-1-ols
having meta- and para-substituents. 1,3-Diarylprop-2-yn-1-
ols (1i-1m), which have substituents on the aromatic ring
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Table 2. Isomerization of 1 to 2 in the presence of KOH*

! Product Yield (%)

R= R’ =
H H (1a) 2a 71
H 4-Me (1b) 2b 67
H 3-Me (1c¢) 2¢ 70
H 2-Me (1d) 2d 19
H 4-OMe (1e) 2e 37
H 3-OMe (1f) 2f 54
H 2-OMe (1g) 2g 32
H 4-F (1h) 2h 51
4-Me H (1i) 2i 66
3-Me H (1j) 2j 67
2-Me H (1k) 2k 69
4-OMe H (11) 21 48
4-F H (1m) 2m 66

“Reaction conditions: 1 (0.3 mmol), KOH (0.3 mmol), toluene (2 mL),
80°C, 1 h.

attached to acetylenic carbon, are also isomerized to the
corresponding chalcones (2i-2m) in the range of 48-69%
yields. However, in contrast to the isomerization with 1b-1h,
the product yield is not significantly affected by the
electronic nature and position of the substituent on the
aromatic ring attached to acetylenic carbon.

In summary, we have shown that 1,3-diarylprop-2-yn-1-
ols are isomerized to chalcones in the presence of KOH.
Further study on the synthetic applications for heterocycles
using our observed isomerization is currently under investi-
gation.

Experimental Section

Typical experimental procedure for the isomerization
of 1 to 2. A mixture of 1a (0.062 g, 0.3 mmol) and KOH
(0.017 g, 0.3 mmol) in dry toluene (2 mL) was placed in a 5
mL screw-capped vial and allowed to react at 80 °C for 1 h.
The reaction mixture was filtered through a short silica gel
column (ethyl acetate-hexane mixture) to eliminate inor-
ganic salts. Removal of the solvent left a crude mixture,
which was separated by thin layer chromatography (silica
gel, ethyl acetate/hexane = 1/5) to give 2a (0.044 g, 71%).
All products (2b," 2¢," 2d," 2e,° 2£,° 2g,'* 2h,'¢ 2i,'7 2j,"
2k," 21,'7 and 2m'®) prepared by the above procedure are
known compounds.
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