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Abstract: 6-Trifluoromethyl-12-aryl(vinyl)indol o[ 1,2-c]quinazo-
lines are prepared in high yield through the palladium-catalyzed re-
action of readily avalable  bis(o-trifluoroacetamido-
phenyl)acetylene with aryl or vinyl halides and triflates, followed
by cyclization of the resultant derivatives. The reaction, which tol-
erates a variety of important functional groups, probably involves
the formation of a 3-aryl-2-(o-trifluoroacetamidophenyl)indole in-
termediate, followed by its cyclization to the indolequinazoline
product. Formation of the indoloquinazoline nucleus has been un-
ambiguously determined via X-ray analysis.
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Our reaction of o-alkynyltrifluoroacetanilides with aryl
and vinyl halides or triflates has been proved to be a ver-
satile tool for the construction of functionalized indole
rings from terminal and internal akynes. By employing
this methodology, a variety of 2-unsubstituted 3-arylin-
doles! 2,3-disubstituted indoles’ and 2-substituted 3-
alylindoles® have been prepared. When the reaction is
carried out under an atmosphere of carbon monoxide, 2-
substituted 3-acylindoles can be obtained in good yields.*
Adaptation of the methodology to a solid-supported
synthesis® and applicationsto the synthesis of biologically
active molecules*® have also been reported. More recent-
ly, the methodology has been extended to develop a new
route to indolo[3,2-c]quinolines’ through a one-pot pro-
cessinvolving the reaction of o-(o-aminophenytrifluoro-
acetanilide with aryl iodides, in the presence of carbon
monoxide, followed by the cyclization of the resultant 3-
acylindole derivative (Scheme 1).
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We report that reaction of bis(o-trifluoroacetamidophe-
nyl)acetylene 1 with aryl or vinyl halides and triflates 2,
in the presence of a paladium catalyst, provides a
straightforward approach to functionalized indolo[1,2-
c]quinazolines 3 (Scheme 2).2°

The starting alkyne required for our approach was readily
prepared through palladium-catalyzed coupling of o-trif-
luoroacetamidopheny! iodide with o-ethynylaniline,” fol-
lowed by reaction of the resultant coupling product with
trifluoroacetic anhydride.®
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Scheme 2

The palladium-catalyzed reaction of 1 with p-iodoanisole
was chosen as the model system when we started our in-
vestigation of this cyclization chemistry. Pd(PPhs), and
K,CO,, successfully employed in our previous synthesis
of indolo[3,2-c]quinolines,” were selected as the precata-
lyst species and the base, respectively. The reaction
proved to be strongly influenced by the nature of the sol-
vent, as shown by the results summarized in Table 1.

The highest yield and reaction rate were obtained in DM-
SO. Consequently, the following reaction conditions were
usually employed when the reaction was extended to in-
clude other aryl and vinyl halides or triflates: Pd(PPhs),,
K,CO,, DM S0, 50 °C.** Our preparative results are sum-
marized in Table 2.

The reaction gives good results with neutral, electron-rich
and electron-poor aryl halides as well as with various vi-
nyl bromides and triflates. p-Bromoacetophenone re-
quires a higher reaction temperature (Table 2, entry 8).
Steric hindrance close to the oxidative addition site ap-
pears to hamper the reaction to some extent (Table 2,
compare entry 6 with entry 7).

As to the mechanism, the reaction might proceed via the
aminopalladation-reductive elimination domino pathway
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Tablel Solvent Effect in the Palladium-Catalyzed Reaction of
Bis(o-trifluoroacetamidophenyl)acetylene 1 with p-lodoanisole.?

Entry Solvent Time[h] Yield [%)] of 3a°
1 THF 24°¢ 60
2 Dioxane 24¢ 27
3 MeCN 24¢ 56
4 DMF 24°¢ 40
5 DMA 24° 40
6 DMSO 1.5¢ 92

aReactionswere conducted at 7.5 x 102 M starting substratein anhyd
solvents (5 mL) at 50 °C using the following molar ratios: 1:p-
iodoanisole: Pd(PPhg),:K,CO; = 1:1:0.05:5.

b Yields refer to single runs and are given for isolated products.

¢ After thistime, TLC indicated that the starting alkyne was still
present into the reaction mixture.

d After thistime, TLC indicated completion of the reaction.

(as other reactions of thistype),* followed by cyclization
of the resultant 3-arylindole derivative 4 to give the tetra-
cyclic derivative 5 that subsequently affords the indole-
quinazoline product via elimination of trifluoroacetic
acid. Formation of 4 through the aternative reaction path-
way involving (1) carbopalladation of the carbon-carbon
triple bond, (2) isomerization of the resultant cis oc-vi-
nylpalladium adduct to the trans c-vinylpalladium ad-
duct,’® (3) formation of a six-membered ring nitrogen-
containing palladacycle intermediate via nucleophilic at-
tack of nitrogen to palladium, and (4) subsequent regener-
ation of the palladium(0) catalyst through reductive
elimination cannot be a priori ruled out (Scheme 3).
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Table2 Preparation of Indolo[1,2-c]quinazolines 3 from Bis(o-tri-
fluoroacetamido phenyl)acetylene 1 and Aryl or Vinyl Halides and
Triflates 2.2

Entry Aryl or vinyl halideand triflate2  Time[h] Yield [%]

of 3°
1 p-MeO-CHyl 15 %2 a
2 p-MeCO-CH, I 2 97 b
3 p-MeCOO-CiH, | 2 86 ¢
4 p-F-CeHyl 2 74 d
5 Phi 4 72 e
6  p-MeCgH,l 4 69 f
7 0-Me-CgH 4l 4 22 g
8  p-MeCO-CgH,-Br 5 90° h
9 PhCH = CHBr¢ 2 90 i
10 — 2 B
I COOEt
11 4 68 k
¢ coort
12 COMe 2 87 I
TfO : {
13 2 85 m
PhO—OTf
14 2 86 n
EtOOC—@OTf
15 1 95 o]
Oen
COOMe
16 1 91 p

oTf
90!

0~ “Ph
2 Unless otherwise stated, reactions were conducted at 7.5 x 102 M
in starting substrate in anhyd DM SO (5 mL) at 50 °C using the fol-
lowing molar ratios. 1:2:Pd(PPhs),:K,CO5 = 1:1:0.05:5.
bYieldsrefer to single runs and are given for isolated products. All
new products had satisfactory elemental analysis and their spectra
were consistent with the postulated structures.
¢ At 100 °C.
4 Employed as acommercialy available E/Z mixture. However,
only theindol o[ 1,2-c]quinazoline derivative containing the E styryl
fragment was isolated.

Synlett 2001, No. 10, 1605—-1607 ISSN 0936-5214 © Thieme Stuttgart - New York

Downloaded by: University of Pennsylvania Libraries. Copyrighted material.



LETTER

Pd-Catalyzed Synthesis of Indol€[1,2-c]quinazolines 1607

To sum up, we have demonstrated that the palladium-cat-
alyzed reaction of readily available bis(o-trifluoroaceta-
midophenyl)acetylene with aryl or vinyl halides and
triflates provides a straightforward new route to the con-
struction of the indolo[1,2-c]quinazoline skeleton. The
methodology can tolerate many important functional
groups and should allow for easy access to a wide variety
of substituted derivatives of this class of compounds.
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