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Introduction

Phenylacetylene (1-phenylethyne, 1-phenylacetylene) is a
terminal alkyne which under standard conditions is a light
yellow liquid with a characteristic odor. It can be conve-
niently prepared via the reaction of benzaldehyde with the
Bestmann—Ohira reagent in the presence of a base at room
temperature.'* Other methods applied for its preparation
consists in the treatment of acetophenone with lithium di-

actions, 1,3-dipolar cycloaddition reactions, diverse tran-
sition-metal-supported coupling reactions, and in
nucleophilic additions.
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isopropylamide (LDA) and diethyl chlorophosphate.'® H
Phenylacetylene is widely applied as a versatile building Scheme 1
block, for example in Kinugasa reactions, Diels—Alder re-
Abstracts
(A) P}}enyl.acetylene is Widely gxplored as a rr_lodel acetyler_lic sub- o . pn Ph CuOTITOl(10mol%)  Ph Ph Ph Ph
strate in Kinugasa reactions. Saito et al. described an enantioselec- SNT ligand (12 mol%) N’ N
tive version of this reaction which was performed in the presence of J * | | MeCN, Cy,NH (1 equiv) * ,
chiral oxazoline ligands.? The reported diastereo- and enantioselec- Ph H o 0°C,44h PR 0 Ph o
tivities were satisfactory, but chemical yields were rather low. In an- 3 67-71% yield
other paper, the applications of modified bis(oxazoline) ligands Me SN ’g C"S”g%”/s =937
. . . . % ee
were reported, and in this case the desired B-lactams were obtained o ; 1 0 _
in high chemical yields. In addition, better diastereo- and enantio- N N\>
selectivities were observed.’
ligand
(B) Cyclic, achiral, and enantiopure nitrones were used in reactions R .
with phenylacetylene under Kinugasa reaction conditions. In both ph ul B Ph
cases only one diastereoisomer of the desired B-lactam was isolated N " |‘| UL BB
in low to moderate yield.* o MeCN. 24 h N o
H
R=H, OBn cis
20-65% yield
(C) Analogous reactions with diverse nitrones in the presence of cat- -0_+ _Bn Ph InBrg (25 mol%) HO. _Bn
alytic amounts of indium tribromide (InBr;) and a tertiary amine led I FProEtN (25 mol%)
to N-hydroxypropargyl amines in moderate to good yields.? R) " I CHCly, 40 °C, 24 h R)\
H Ph
R = Alk, Ar 40-81% yield
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(D) In a three-component reaction, performed in the presence of a
catalytic amount of Ni(II)-Y zeolite, phenylacetylene reacted with
aldehydes and secondary amines yielding 3-ynamines in high to ex-
cellent yields.®
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Q H Nill-y Asy-P
N =
R! H R? R neat, 80 °C
M 4-10h RN

Ph

R'=Alk, Ar R2=Alk, Ar, R3= Alk 81-98% yield

(E) 1,3-Dipolar cycloadditions of aryl- and alkylazides with phenyl-
acetylene, carried out in the presence of copper(Il) salts, sodium io-
dide, and a base, led to 5-iodo-1,2,3-triazoles formed as the main or
exclusive products. However, the formation of 4-unsubstituted
1,2,3-triazoles as side-products was observed in reactions carried out
in the presence of copper(Il) chlorate(VII).”

EtsN, THF, r.t.

Ph '
Cu(ll) salt, Nal R\N N\ Ph R\N
R—Nz  + H _— ’\\‘ + \/yPh
H

1a/1b from 4:1 to 1:0
70-97% yield

(F) Heterocyclization of gem-dibromovinylphenols followed by Ph
Sonogashira reaction of the initially formed 2-bromobenzofurane Br / %
Wit}.l phepylacetylene gave 2.-phenylethy_ny1-subs.ti'tuted benzofurqns Y BVOH Ph Cul (0.15 mmol)
in high yield.® Upon optimizing the reaction conditions, copper(I) io- DABCO (0.30 mmol) =
dide, DABCO, and cesium carbonate were used in a one-pot proce- + | | Cs2C03 (2 mmol) 0
dure. 4 TBAF-3H;0 (1 mmol), DMF
100-140 °C
R
R
R = 4-MeO, 3-Cl, 3-Me 31-90% yield
(G) In a microwave assisted, palladium-catalyzed tandem reaction, o) oh o
phenylacetylene and 2-bromobenzamide were used for the efficient PdCl2(MeCN) (5 mol%)
. - . AT X NH, BINAP (5 mol%)
preparation of isoindolinone derivatives. | Al NH
- DBU, DMF P
Br MW 120 °C, 30 min \
Ph
89% yield
(H) The nucleophilic addition of phenylacetylene to isatin deriva- o Ph
tives was achieved under copper-mediated C—H bond activation R! Ph Cul (5 mol%) R! HO #
conditions.'? o+ || DBU (20 mol%) _ o
N PhMe, N, atm N
\Rz H 25 °C, 5 min ‘R 5
R'=H, F,Cl,Br 94-98% yield
R2=Me, Bn
(I) 2-Substituted, optically active tetrahydroquinolines were ob- o} gold catalyst (0.4 mol%)

tained in high chemical yields and with high enantiomeric excess via
the reaction of 2-aminobenzaldehydes with phenylacetylene under
asymmetric cooperative triple catalysis.!!

chiral phosphoric acid (0.8 mol%) Rl

| 4-MeOCgH4NH, (4.0 mol%) m
EtO,C CO,Et .

R'=H,Br,Cl Mé "N "Me 89-92% yield
R*=H,Cl 97-99% ee
R'-R2 = OCH,0 (2.5 equiv)

4 AMS, CHCIg, 60 °C, 32 h
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