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2-Fluoro-N-mesylaniline 3b undergoes various N-acyl-
ations easily to give 2-fluoro-N-acyl-N-mesylanilines 4b–8b,
which function as good chemoselective N-acylation
reagents, especially for benzyloxycarbonylation.

As part of our program directed toward development of new
families of acylation reagents,1 we began to explore the chem-
istry of 2-substituted N,N-diacylanilines.2 We have recently
demonstrated that 2-trifluoromethyl-N,N-diacetylaniline 2a and
2-chloro-N,N-dibenzoylaniline 2b function as chemoselective
acetylation and benzoylation reagents, respectively, for differen-
tiating amino groups from one another. We now report that 2-
fluoro-N-mesylaniline 3b undergoes various N-acylations easily
to give 2-fluoro-N-acyl-N-mesylanilines 4b–8b, which function
as good chemoselective N-acylation reagents, especially for
benzyloxycarbonylation.

We first investigated the preparation of N,N-diacylanilines 2
bearing a carbamate or a bulky acyl group. As shown in Scheme
1, all attempts to prepare 2 by further acylation of N-acyl-

anilines 1 did not proceed.3 Preparation of unsymmetrical
diacylanilines also proceeded unsatisfactorily.

We thus reasoned that N-mesylanilines 3 could be used to
circumvent the low reactivity of N-acylanilines 1, since they
were expected to have lower pKa values than 1. After several
experiments, we found that various stable N-acyl-N-mesyl-
anilines 4–8 could be prepared from the corresponding aniline 3
in moderate to good yields as shown in Table 1. Among them,
2-fluoro 3b was the best precursor for preparation of various
compounds 4–8 (Entry 2, 6, 8, 10 and 11). In contrast, use of
other N-mesylanilines 3c–e bearing 4-fluoro, 2-methyl, and
2-chloro groups and unsubstituted 3a gave less satisfactory
results (Entry 1, 3–5, 7 and 9). Thus, we chose 2-fluoro-N-acyl-
N-mesylanilines 4b–8b, which were prepared in good yields
from 3b under mild conditions, as candidates for the N-
acylation reagents. It is noteworthy in the above reactions that
the introduction of a benzyloxycarbonyl group into 3b was
accomplished (Entry 2).4

We next turned our attention to the N-acyl transfer potential-
ity of 4b–8b. Acylation of amines 9–12 was carried out by stir-
ring a solution of 4b–8b and amines 9–12 in THF. The results
are shown in Table 2. All of compounds 4b–8b could react as
acylation reagents. Primary and secondary alkylamines, 9 and
10, and N-methylbenzylamine 11 were all acylated, affording
the corresponding acylated products in good yields. Sterically

Scheme 1

hindered tertiary alkyl amine 12 was not acylated even in
refluxing THF. The reaction rate was greatly affected by steric
bulkiness in the vicinity of the nitrogen atom in the starting
amine and the acylating reagent.

Table 1 Preparation of N-Acyl-N-mesylanilines.

Entry

1
2
3
4
5
6
7
8
9

10
11

R1

H (3a)
2-F (3b)
4-F (3c)
2-Cl (3d)
2-Me (3e)
2-F (3b)
H (3a)
2-F (3b)
4-F (3c)
2-F (3b)
2-F (3b)

R2COCl
(equiv.)

BnOCOCl (4)
BnOCOCl (4)
BnOCOCl (4)
BnOCOCl (4)
BnOCOCl (4)
EtOCOCl (4)
t-BuCOCl (4)
t-BuCOCl (2)
t-BuCOCl (2)
cyclohexCOCl (2)
PhCOCl (2)

Product

4a
4b
4c
4d
4e
5b
6a
6b
6c
7b
8b

Yield
(%)

—a

90
39
—a

39
87
29
84
24
91
92

Recov. of
3 (%)

41
0

45
50
49
trace
57
0

69
trace
0

a Formation of product 4 along with significant amounts of inseparable
impurities was observed.

Table 2 Acylation potentiality of 2-fluoro-N-acyl-N-mesylaniline.

Entry

1

2

3

4

5
6
7
8
9

10
11

Reagent R2

BnO (4b)

BnO (4b)

BnO (4b)

BnO (4b)

EtO (5b)
t-Bu (6b)
t-Bu (6b)
cyclohex (7b)
Ph (8b)
Ph (8b)
Ph (8b)

Amine

9
9

10
9
9

10
12

Conditions

9 rt, 18 h

10 50 8C, 24 h

11 rt, 36 h

12 reflux, 24 h

rt, 18 h
50 8C, 18 h
reflux, 24 h
40 8C, 18 h
rt, 2 h
rt, 6 h
reflux, 24 h

Yield (%) of
N-acylamine

91

90

93

0

90
80
77
89
93
94
0
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The substantial difference in reaction rates between less
hindered and hindered amines prompted us to examine the
chemoselective acylation of diamines. The acylation was per-
formed with diamines containing structurally diverse amino
groups as shown in Table 3, and products acylated at the less
hindered nitrogen were obtained in good yields.5

Our new reagents 6 4b–8b have several advantages as follows;
(1) they are easily prepared from a common substrate 3b under
mild conditions, especially for benzyloxycarbonyl groups, (2)
stable in air and easy to handle, (3) good selectivity: in a mole-
cule with both less hindered and hindered amino groups, acyl
transfer occurred only at the less hindered amino group.

In summary, 2-fluoro-N-acyl-N-mesylanilines 4b–8b pre-
pared easily from 2-fluoro-N-mesylaniline 3b, are convenient
chemoselective N-acylation reagents in view of their facile
preparation, easy handling and stability.
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Table 4 Competition acylation.

Entry

1
2
3
4
5
6

Reagent

4b
BnOCOCl
8b
Bz2O
BzCN
Bz2NOMe

Conditions

THF, rt, 18 h
Et3N, THF, 0 8C, 1 h
THF, 0 8C, 48 h
THF, 0 8C, 1 h
CH2Cl2, 0 8C, 12 h
THF, 0 8C, 12 h

Yield (%)
131 14

90
92
89
92
97
88

Selectivity a

(13 :14)

8 :1
3 :1

10 :1
5 :1
5 :1
3 :1

a Determined by 1H NMR analysis.


