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Preparation of primary arylamines via arylzinc chlorides
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Abstract—Primary arylamines can be prepared easily by electrophilic amination of arylzinc chlorides with acetone O-(2,4,6-tri-
methylphenylsulfonyl)oxime in the presence of DMPU as additive and CuCN as catalyst in good yields.
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The amino group is a common building block in syn-
thetic organic, medicinal and agricultural chemistry.
Biologically active molecules, which have been targeted
by pharmaceutical and agricultural companies, include
different types of amines. Among these, arylamines are
especially important since they are a fundamental struc-
tural motif in Nature. So, development of an efficient
method for the preparation of such compounds is
important and continues to be an active area of
research.!=

Arylamines are usually prepared using nucleophilic ami-
nation methods. The scope of these methods is limited
due to difficulties in synthesizing functionalized electro-
philic precursors and also requires harsh reaction condi-
tions. On the other hand, amongst modern methods,*®
electrophilic amination of an easily available and func-
tional group tolerant organometallic reagent appeared
to be a viable alternative method.® '3 For this reason,
we planed to develop a practical electrophilic amination
procedure employing organozinc reagents for the prepa-
ration of functionalized primary arylamines.

To date, there have been limited publications on electro-
philic amination of organozinc reagents.'*2! In 1998,

Rieke’s group?? described a process for electrophilic
amination of organozinc halides with di-tert-butyl azo-
dicarboxylate (DBAD) to synthesize primary amines in
three steps. Recently, Erdik and Kogoglu?® reported a
procedure for preparation of primary arylamines in
moderate yields by electrophilic amination of organo-
zinc reagents with benzenediazonium tetrafluoroborate.
Berman and Johnson have described>*?> the prepara-
tion of tertiary arylamines via the copper-catalyzed elec-
trophilic amination of diorganozinc reagents.

Previously, we reported a new amination protocol for
organozinc reagents using acetone O-(2,4,6-tri-
methylphenylsulfonyl)oxime 1, which produced primary
amines in moderate yields.?® In the amination of phenyl-
zinc chloride the highest yield (40%) of aniline was ob-
tained when the molar ratio of phenylzinc chloride/1
was 2:1 and in the presence of 20 mol % CuCN, at room
temperature in 3 h.

Herein the preparation of arylamines is described in good
yields by copper-catalyzed electrophilic amination of aryl-
zinc chlorides in the presence of 1,3-dimethyl-3,4,5,6-
tetrahydro-2(1 H)-pyrimidinone (DMPU) (Scheme 1).
DMPU is a Lewis base and coordinating solvent, which

ArZnCl + (CHg),C=NOSO,Mes -CUCN, DMPU, r.t. | [(cHy),c=NAr] _COonc. HOL rt - p

1

Ar : Phenyl, 4-tolyl, 4-anisyl, 3-bromophenyl, 1-naphthyl.

Scheme 1. Amination of arylzinc chlorides with acetone O-(2,4,6-trimethylphenylsulfonyl)oxime.
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has been used as a co-solvent to promote the reactions of
organozinc reagents. In this connection, we decided to
investigate the effect of DMPU in the electrophilic amina-
tion of arylzinc chlorides with 1.

In the first part of this work, we aimed to determine the
optimal reaction conditions using the amination reac-
tion of phenylzinc chloride with 1 as a model reaction.
Phenylzinc chloride was prepared by transmetallation
of phenylmagnesium bromide with ZnCl, in THF. The
final product, aniline, was removed from the reaction
mixture as its benzanilide derivative. The results are
given in Table 1.

As show in Table 1, this yield of aniline after one hour
using 3.35 equiv of DMPU (entry 1) was 40% and when
the reaction time was extended to 3 h the yield increased
to 65% (entry 3). The highest yield of aniline (78%) was
obtained at room temperature in 3 h when 10 mol %
CuCN and 2 equiv of DMPU were used (Table 1, entry
7). It was observed that, when less than 2 equiv of
PhZnCl or DMPU was used, or when the amount of
CuCN was below 10 mol %, the yield decreased.

In the second part of this study, to broaden the scope of
this procedure, we investigated the amination of naph-
thylzinc chloride and some functionalized arylzinc chlo-
rides with 1 under the optimal reaction conditions®®
(Table 2). As seen, functionalized arylamines were pre-
pared in good yields in the presence of 2equiv of
DMPU. Previously,?® p-toluidine and p-anisidine were
obtained in 49% and 54% yields, respectively, without
the use of DMPU. Using the improved method the
yields of these amines were 72% and 75%, respectively
(entries 2 and 3).

Table 1. Amination of phenylzinc chloride with 1 in the presence of
DMPU
) 1. THF, CuCN, DMPU, r.t., 1-3 h
PhZnCI* +1 » AINH,
2. Conc. HCI, r.t.

Entry 1 (equiv) CuCN DMPU:PhZnCl Yield of
(%) ArNH," (%)
1€ 2 20 3.35 40
24 2 20 3.35 43
3 2 20 3.35 65
4 2 10 3.35 58
5 2 5 3.35 40
6 2 20 2 42
7 2 10 2 78
8 2 5 2 67
9 2 5 1 57
10 2 10 1.7 60
11 1 10 2 30
12 1.25 10 2 35
13 1.5 10 2 65

#Phenylzinc chloride was prepared by Mg-to-Zn transmetallation.

® Aniline was isolated as its benzanilide and this known compound was
identified from its melting point®’” and FT-IR analysis.

“Reaction time was 1 h.

4 Reaction time was 2 h.

Table 2. Scope of the copper-catalyzed amination reaction of arylzinc
chlorides with 1 in the presence of DMPU

1. THF, 10 mol% CuCN,
2 equiv. DMPU, r.t., 3 h

ArZnCl* + 1 > ANH,
2. Conc. HCl, r.t.
Entry Ar Yield of ArNH," (%)
1 CeH; 78
2 4-CH;CqH, 72
3 4-CH;0C¢H, 75
4 3-BrCqH,4 70
5 1-C1()H7 79

#Organozinc reagents were prepared by transmetallation of the cor-
responding arylmagnesium bromides with ZnCl, in THF.

Yield of amines isolated as the N-benzoyl derivatives and these
known compounds were identified from their melting point®” and
FT-IR analysis.

In conclusion, we have described an easy and good
yielding preparation for primary arylamines by electro-
philic amination of arylzinc chlorides with acetone O-
(2,4,6-trimethylphenylsulfonyl)oxime in the presence of
DMPU. Our investigations are continuing on this sub-
ject and the results will be published when our studies
are complete.
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General procedure for the preparation of arylamines: A
solution of ZnCl, (0.546 g, 4 mmol) in anhydrous THF
(4 ml) was cooled to —3 °C under argon and 4 mmol of
arylmagnesium bromide in THF was added dropwise via
syringe. The reaction mixture was stirred for an additional
5 min, the cooling bath was removed and the resulting
white suspension was allowed to warm to room temper-
ature. To this mixture, CuCN (0.0358 g, 0.4 mmol),
DMPU (0.0966 ml, 8§ mmol) and a solution of 1 (0.51 g,
2mmol) in dry THF (3 ml) were added. The reaction
mixture was stirred at room temperature for 3 h and then
worked up by addition of concd HCI with stirring at room
temperature for 4 h. The aqueous phase was washed with
diethyl ether, made basic with concd NaOH and the free
amine was extracted with diethyl ether (3 x 50 ml). The
organic layer was dried over Na,SQ,, the solvent was
evaporated and the crude product was converted to its N-
benzoyl derivative by reaction with benzoyl chloride in the
presence of NaOH. The product was recrystallized from
ethanol-water (4:1).
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