
April 1998 SYNLETT 419

Directed ortho and Remote Metalation - Cross Coupling Connections. Buchwald-Hartwig
Synthesis of 2-Carbamoyl Diarylamines. Regioselective Anionic Routes to Acridones,
Oxindoles, Dibenzo-[b,f]azepinones, and Anthranilate Esters
Stephen L. MacNeil,a Matthew Gray,a† Laura E. Briggs,a Jim J. Li,b and V. Snieckusa*
aGuelph-Waterloo Centre for Graduate Work in Chemistry, University of Waterloo, Waterloo, ON, Canada, N2L 3G1

e-mail: Snieckus@BuLi.UWaterloo.ca
bSearle / Monsanto Company, 700 Chesterfield Parkway North, St. Louis, Missouri 63198

Received 1 February 1998

Abstract:  2-Carboxamido diarylamines 1f, 7, and 9, efficiently
available by Buchwald-Hartwig C-N cross coupling reactions, serve as
starting materials for new anionic routes to acridones 2d, oxindoles 10,
dibenzo[b, f]azepinones 11, and anthranilate esters 8.

Recent work in our laboratories has extended the Directed remote
Metalation concept from its use for fluorenone1 and highly substituted
biaryl2 construction to provision of general routes to a) thioxanthen-9-
ones (2a),3 xanthen-9-ones (2b),4 and dibenzo[b,e]phosphorinones (2c)5

from the 2-carbamoyl diarylsulfones (1a), diarylethers (1b) and
triarylphosphane oxides, (1c) respectively and b) TMS hydroxy
derivatives of two of these systems, 3a and 3b from the 2-carbamoyloxy
derivatives 1d and 1e respectively (Scheme 1). Herein we delineate the
diarylamine variant, 1f → 2d of this anionic Friedel-Crafts equivalent
which provides a general regiospecific synthetic protocol for acridones.
In addition, we report several other new anionic transformations of
substituted 2-carbamoyl diarylamines, 7 → 8 and 9 → 10, 11 (Scheme
3), of potentially broad scope for synthetic heterocyclic and aromatic
chemistry.

Scheme 1

The initially applied Ullmann6 and Directed ortho Metalation (DoM)-
cuprate7 chemistry for the synthesis of the requisite diarylamines 1f,
although general, suffered from tedious work up and purification
requirements. In contrast, adaptation of the recent notable C-N coupling

methods of Buchwald8 and Hartwig9 led to the development of an
excellent general route, 4 + 5 → 6 → 1f (Scheme 2). Since coupling of 4
with N-methylanilines, 5, R' = Me gave generally lower yields, reaction
of 5, R' = H followed by methylation10 was the preferred route to
compounds 1f (Table 1). Although both methods were tested, the
Buchwald procedure8 on bromide 4, X = Br rather than iodide 4, X = I
partners was generally employed.11 Following the optimization of
substrate and base parameters (entry 2), a number of diarylamines were
converted into the corresponding acridones. Of particular note is the
improvement in yields12 (entry 1) and complementarity of the anionic
route to the classical Friedel-Crafts reaction13 dictated by DMG effects
(entry 2), the facility of cyclization for a m-EDG system (entry 3) when
compared to the severity of Friedel-Crafts conditions,14 the preparation
of an intermediate (entry 4) which constitutes a total synthesis of the
acridone alkaloid, acronycine,15 and an application to a
naphthylphenylamine (entry 6). 

Scheme 2

Additional synthetically useful anionic reactivity was observed for
diarylamines 7a-b and 9a-b (Scheme 3). Thus subjecting 7a-b to t-BuLi
/ TMEDA conditions led to N → C carbamoyl migration to give
anthranilates 8a-b, a reaction analogous to the anionic ortho-Fries
rearrangement of aryl O-carbamates to salicylamides.16-19 The
corresponding ortho-tolyl derivative 9a, on the other hand, upon
treatment with s-BuLi/TMEDA20 underwent lateral metalation and
cyclization to give the oxindole 10.21 The simpler N-methyl system 9b,
upon treatment with LDA, followed an alternate cyclization mode
subsequent to lateral metalation affording the dibenzo[b,f]azepinone 11
in excellent yield,22 representative of the classical tricyclic
antidepressant drugs.23 Electronic, conformational, and, undoubtedly,
Complex Induced Proximity Effect (CIPE)24 factors play roles in the
outcome of these diverse reactivities.

In summary, a new general synthesis of acridones has been established
which constitutes a mild anionic Friedel-Crafts complement, overriding
the characteristic electrophilic substituent effects normally observed in
the latter reaction. Furthermore, using 2-carbamoyl diarylamines,
readily available by Buchwald-Hartwig C-N catalytic coupling
protocols, regioselective anionic routes to anthranilate esters, oxindoles,
and dibenzazepinones (12, 13) have been devised, thereby opening new
doors in synthetic aromatic and heterocyclic chemistry.25-28 
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