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Abstract: 2-Carboxamido diarylaminedf, 7, and 9, efficiently methods of Buchwafiand Hartwid led to the development of an
available by Buchwald-Hartwig C-N cross coupling reactions, serve aexcellent general routd+ 5 — 6 - 1f (Scheme 2 Since coupling of
starting materials for new anionic routes to acrid@wgxindoles10, with N-methylanilines5, R' = Me gave generally lower yields, reaction
dibenzo[b, flazepinonekl, and anthranilate esteBs of 5, R' = H followed by methylatiof! was the preferred route to
compoundslf (Table 1). Although both methods were tested, the

Recent work in our laboratories has extended the Directed remo euchwald proceduﬁeon bromided, X = Br rather than iodidé, X =1

. . . . artners was generally employed.Following the optimization of
Metalation concept from its use for fluorendred highly substituted P 9 y ployttd 9 P

biaryl? construction to provision of general routes to a) thioxanthen-9- . . . ) .
3 4 . ) 5 converted into the corresponding acridones. Of particular note is the
ones Ra),” xanthen-9-oneXp),” and dibenzo[b,e]phosphorinor@s) . L . L
) . improvement in yield¥ (entry 1) and complementarity of the anionic
from the 2-carbamoyl diarylsulfoneéla), diarylethers 1b) and . . 3 .
. . . route to the classical Friedel-Crafts reactidictated by DMG effects
triarylphosphane oxides,1¢) respectively and b) TMS hydroxy

derivatives of two of these systerBs,and3b from the 2-carbamoyloxy ((:eor::yai' dth :szllsltgvzfri(t:yccillei:lizg;ErC:!:;fIEtEcGoflﬁftt'e] 1m (eentrré/ 2:{;‘?}”
derivativesld andlerespectively $cheme ) Herein we delineate the P y prep

. . . ) L . . f an intermedi ntry 4) which consti | synthesis of th
diarylamine variantlf — 2d of this anionic Friedel-Crafts equivalent of an intermediate (entry 4) which constitutes a total synthesis of the

. . ; o . . acridone alkaloid, acronycin®, and an application to a
which provides a general regiospecific synthetic protocol for acridones. .
aphthylphenylamine (entry 6).

In addition, we report several other new anionic transformations o?

substituted 2-carbamoyl diarylamin&s~ 8 and9 - 10, 11(Scheme \AGQ
3), of potentially broad scope for synthetic heterocyclic and aromatic NR, | P NR, 5
chemistry HN G
| AT =—utaid
PG 2 PdClx(dppf) /dopf Ly 2 x
DMG ey X NaO#Bu/ THF G N‘
= G 150-160 °C R
4 or 6 R=H
N/ R = i-Pr, Et Pd(dba)s /BINAP  1f R'=Me <Jret10
1 X=1 Br NaOtBu / toluene
for 1a-c 90-100°C
and 1f/ LDA for 1d, 1e \ LDA Scheme 2
0] 0
G G
& < itional synthetically useful anionic reactivity was observed for
& |‘/ Additional synthetically useful tivit bserved f
Pz ™S Z diarylaminesra-b and9a-b (Scheme 3. Thus subjectinga-bto t-BulLi
OH / TMEDA conditions led to N- C carbamoyl migration to give
anthranilates8a-b, a reaction analogous to the aniomitho-Fries
2a X =802 3a X =80, . :
% X=0 3b X = PO)Ph rearrangement of aryl O-carbamates to salicylanitiés. The
2¢c X =P(O)Ph correspondingortho-tolyl derivative 9a, on the other hand, upon
2d X = NMe treatment withs-BuLi/TMEDAZ® underwent lateral metalation and
DMG X PG ref cyclization to give the oxindol&0.2 The simpleN-methyl systen®b,
1a CONEty S0, H 3 upon treatment with LDA, followed gn altern.ate cyclization‘ mode
subsequent to lateral metalation affording the dibenzol[b,flazepitibne
1b  CONEt, 0 H 4 . oo : . o
in excellent vyielcP> representative of the classical tricyclic
lc  CONEt; P(OPh  H 5 antidepressant drugs.Electronic, conformational, and, undoubtedly,
1d  OCONEt S0, T™S 3 Complex Induced Proximity Effect (CIP#)factors play roles in the
1e OCONEt» P(OPh TMS 5 outcome of these diverse reactivities.
1f CONEt NMe H this work
DMG = Directed Metalation Group In summary, a new general synthesis of acridones has been established
Scheme 1 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,
The initially applied Ullmanf and Directecbrtho Metalation (IpM)- readily available by Buchwald-Hartwig C-N catalytic coupling
cupraté chemistry for the synthesis of the requisite diarylamitfes  protocols, regioselective anionic routes to anthranilate esters, oxindoles,
although general, suffered from tedious work up and purificationand dibenzazepinone$2 13) have been devised, thereby opening new
requirements. In contrast, adaptation of the recent notable C-N couplirdpors in synthetic aromatic and heterocyclic chemfti3P

substrate and base parameters (entry 2), a number of diarylamines were
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Table 1. Synthesis of 2-Carbamoyl Diaryl Amines (1f) and Acridones (2d)

Entry Cross Coupling Cross Coupling N-Methylation LDA Cyclization
Product? yield6,% (R=H) yield 1f, % (R = Me) Product? yield 2d, %
NEt, o}
N N
R Me
NR, OMe o} OMe
2 0 60 (R = Et) 86 (R =Et) 87 (R = Et)
84 (R=i-Pr) 98 (R=i-Pr) 55(R= i—Pr)b
N N 22 (R =i-Pr)
R Me
MeO NEt, MeO e}
N N
R Me
NEt, OMe o} OMe
4 0 93 97 34
N OMe N OMe
R’ Me
NEt, 0}
5 MeO. 0 53 99 MeQ ! l 67
MeO N MeQ N
R Me
NEt, OMe 0 OMe

98

2 Yields of isolated and purified (chromatographed, crystallized) materials. b Using LITMP / THF /-15°C — rt.

V4 z
t-BuLi/ TMEDA ©:
©:\/©\ R Ets0/-78°C >t N R
A H
(¢] OtBu o} Ot-Bu

7 a: Z=R=H(75%) 8
b: Z=CONPry, R = OMe (35%)

for 9a
s-BuLi/ | (55%)
TMEDA
Et,0
-78°C —»rt
NPr, a: R=/iPr,R =COstBu 0
b: R=EtR =Me
’ ®
)
Me
e}
10 11
Scheme 3

NR2 NR;

OMe OMe
( ol o>

N
Me \ BuO—n___
CHz O] CHs
12 13
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