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The arylation of amines is an important reaction since arylamines Scheme 1

are commonly found in pharmaceuticals and materials with interest- M N2 1) 205G, 20, THF ﬂ ~
ing electronic propertiesRecently, various diarylamines have been l/(;f + I/Q/ - - ©/ @
prepared by palladium-catalyzed cross-coupling reactions of aminesra’ FG2 2 f;gtzg,‘:?{';h F& Fe?
with aryl halides? Other transition metals such as coppand 2: (2.3 equiv) 3 1:63 - 86%
nickel* have also allowed the performance of 8 bond-formation
reactions. Oxidative coupling procedures between arylboronic acids Scheme 2 ,
and aromatic or heterocyclic amines mediated by Cu(ll) salts are Arg_NP Ar'-MgCl A rz_N,OAf AP
also effective In all these approaches, aromatic amines are used to~ \9 - Arl-oMgCi s
as precursors. We envisioned that the reaction of aromatic nitrogen s MgCi
compounds in a higher oxidation state with aryl organometallics l Ar'-MgCl
should provide the desired diarylamines. The reaction of nitroarenes
with aromatic Grignard reagents has been extensively sttidiedtl N 1.) FeCl, (2 equiv) A rz_NPMQC'
is complicated by the sensitive nature of the resulting diarylhy- AP 2.) NaBH,(1 equv) A
droxylamines, which readily oxidize in air, leading to reactive 1 3)H0 4
diarylnitroxyl radicals’ No preparative application of diarylamines
has resulted from these studies. Scheme 3 ) N
Herein, we wish to report a solution to this longstanding problem, MgCI /@ S H
resulting in a new general preparation of polyfunctional diary- 1) £PrMgCl O.N 6 S N s
lamines of typel. Recently, we have developed a general m ﬁ’ RO \@N’)
preparation of functionalized arylmagnesium reagents by using a g B 2) FeCly (2 oquiv)
bromine- or iodine-magnesium exchange reactibhWe have 2a:R=COEt  '\3BH (1 oui) Lo befy
now found that functionalized arylmagnesium species of tgpe 2b:R =1 '
react smoothly with various nitroarene, (providing after reductive N 1) 2a (2.3 equiv) n
workup polyfunctional diarylamines of typkin 63—86% yield. m S J@/ m
(Scheme 1 and Table 1). N 2 oo ooy EOC N
Thus, the reaction of ethyl 4-iodobenzoate witPrMgCl in THF 8 f‘zzﬁcgatg:qzlﬂv) o 59%

(=20 °C, 30 min) produces the corresponding functionalized S ) _ _
Grignard reagent (2.3 equiv}4) to which 4-bromo-1-nitrobenzene (5) after elimination of magnesium phenolate. Reaction of this
(1 equiv) is added. Afte2 h at—20 °C, the reaction is complete, intermediate with the second equivalent of the Grignard reagent
and the reaction mixture is treated with EtOH (1 mL), NagH leads to the formation of the €N bond and produces the
equiv), and FeGl (2 equiv}® (20 °C, 2 h), affording after air-sensitive diarylhydroxylaminé which is converted under very
chromatographical purification the diarylamitain 73% isolated ~ Mild conditions into the diarylaming, by addition of FeGland
yield (entry 1 of Table 1). This reaction can be applied to many NaBH,.1%12We have also shown that nitrosobenzene reacts with
functionalized arylmagnesium reagents bearing an ester, cyanorylmagnesium halides such as ethyl 4-iodobenzoate after iodine/
methoxy, or iodine substituent. Moreover, the nitroarene can bear Magnesium exchange, furnishing the desired diarylamine after
either electron-withdrawing (CN, G@t) or electron-donating reductive treatmeri€ As indicated in Table 1, the reaction has a
groups (Br, OMe). The reductive workup is necessary since the broad scope. Preliminary results indicate that heterocycles bearing
intermediate diarylhydroxylamind obtained is not stable in air @ Nitro group also undergo the arylation reaction. Thus, the reaction
and oxidizes rapidly, affording a diarylnitroxyl which decomposes ©f 4-carbethoxyphenylmagnesium chioridzs) or 4-iodophenyl-
within minutes into multiple products. We have observed that an Magnesium chioride2p) with 6-nitrobenzothiazoled) leads under
excess (2 equiv) of the arylmagnesium reagent!N®yX) is the usual reaction conditions to the desired arylated an¥ags
necessary to obtain complete conversion. This can be readilyin 77 and 64% yield, respectively. Similarly, reaction of the
explained by considering the mechaniof this reaction (Scheme ~ Nitroquinolines with the arylmagnesium compourith furnishes
2). the desired aminoquinolin@ in 59% vyield (Scheme 3).

The first Grignard equivalent adds at the oxygen of the nitro N summary, we have developed a new practical arylation of

group of arene, producing an intermediate arylnitroso derivative functionalized aromatic or heterocyclic nitro derivatives to amiries.
The method complements existing procedures and appears to have

*To whom correspondence should be adressed. Fa®9-89-21807680. a broad synthetic scope. Extensions of the reaction are currently
E-mail: Paul.Knochel@cup.uni-muenchen.de. underway.
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Table 1. Polyfunctional Amines of Type 1 Obtained by the
Reaction of Arylmagnesium Halides with Nitroarenes

Entry Aryl Grignard | Nitroarene 3 Product of Type 1* Yield
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aThe dotted line indicates the new-®l bond formed during the reaction.
bYield of analytically pure compound.
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(13) The reaction of nitrosobenzene with 4-carbethoxyphenylmagnesium
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(14) Typical Experimental Procedure. In a dry and argon-flushed 25-mL

flask, equipped with a magnetic stirrer and a septum, the iodobenzene

derivative (3.5 mmol) was dissolved in dry THF (8 mL) and cooled to

—20°C, andi-PrMgCl (3.6 mmol, 0.85 M in THF) was added dropwise.

The 1/Mg exchange was complete after 30 min, and functionalized

nitrobenzene (1.5 mmol) was added. Affeh of stirring at—20 °C, the

reaction was quenched with ethanol (1 mL), and F€BImmol) and

NaBH;, (1.5 mmol) were added. Afte2 h stirring at room temperature,

the reaction mixture was poured into water (25 mL). The aqueous phase

was extracted with diethyl ether (8 40 mL). The organic fractions were
washed with brine (30 mL), dried (M&0;), and concentrated in vacuo.

Chromatographical purification on silica gel furnished the product.
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