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A novel deprotection of trichloroacetamide
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Abstract—Deprotection of trichloroacetamide was carried out with Cs2CO3 in DMF or DMSO at 100 �C to afford an amine in good
yield. A survey of the scope and limitations revealed the utility of the deprotection condition for various functionalized substrates.
� 2004 Elsevier Ltd. All rights reserved.
Table 1. Optimization of the deprotection condition
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Entry Base Solvent Time of (1) Yield (%)

1 Li2CO3 DMF 3h 0

2 Na2CO3 DMF 3h 18a

3 K2CO3 DMF 2h 75

4 Rb2CO3 DMF 1h 86

5 Cs2CO3 DMF 40min 82

6 Cs2CO3 DMSO 30min 86

a The starting material 3 was recovered in 65% yield.
The rearrangement of allylic trichloroacetimidate to
allylic trichloroacetamide, the so-called Overman rear-
rangement, has been widely employed to prepare nitro-
gen-containing compounds.1 An improved condition
developed in our laboratories has expanded the range
of substrates for the rearrangement.2 Recently, Over-
man and Anderson reported the catalytic asymmetric
rearrangement of trichloroacetimidate.3 On the other
hand, the removal procedure of the resulting trichloro-
acetamide is limited to hydrolysis with aqueous NaOH
or HCl solution and reduction with NaBH4

4 or
DIBAL-H.5 In the course of our synthetic studies of
(�)-tetrodotoxin,6 incidentally we found that trichloro-
acetamide 1 was heated with K2CO3 in DMF to afford
amine 2 (Eq. 1). This result prompted us to study the de-
tails of the reaction, and we have developed the opti-
mum conditions for deprotection of trichloroacetamide.
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We first examined the effect of an alkali metal of carbon-
ate for the reaction using the trichloroacetamide 37 as a
model substrate (Table 1). When 3 was heated with
Li2CO3 in DMF at 100 �C, no reaction was observed
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(entry 1). The reaction with Na2CO3 proceeded to afford
the corresponding amine, which was isolated as acet-
amide 4 in 18% yield because of its volatility (entry 2).
On the other hand, the reaction with K2CO3 gave 4 in
75% yield (entry 3). Rb2CO3 and Cs2CO3 were found
to be more effective bases for the deprotection (entries
4 and 5). In these reactions, 2.5equiv of the base was re-
quired for complete consumption of the starting mate-
rial 3. DMSO was also a suitable solvent to remove
the trichloroacetamide in good yield (entry 6). From
these results, we concluded that Cs2CO3 in DMF or
DMSO at 100 �C was the best condition for removal
of trichloroacetamide.8,9

Next, we examined the scope and limitations of the reac-
tion for various substrates.10 The results are shown in
Table 2. Deprotection of simple trichloroacetamide 511
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Table 2. The deprotection of trichloroacetamidea,b

Entry Substrate Time (min) Yield (%)

1

NHCOCCl35

15 78c

2
O OEt

NHCOCCl3

OTBS

6

20 80

3

O
O

NH
COCCl3

HO
OBz

7

25 80

4

O
O

NH
COCCl3

HO
OAc

8

20 49

5

O OMe

NHCOCCl3AcO

OAc

OAc

9

15 Trace

a The deprotection was carried out with Cs2CO3 in DMSO at 100�C.
b All products were characterized by 1H,13C NMR and elemental

analyses or HR-MS.
c The product was isolated as acetamide after acetylation.
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proceeded under the optimized conditions to give the
corresponding allylic amine in 78% yield (entry 1). In
the reaction of 62, the amine was obtained in 80% yield
along with the symmetrical urea in 20% yield (entry 2).12

Deprotection of 7 containing benzoate13 gave the amine
in 80% yield without affecting the benzoate (entry 3).
However, trichloroacetamide of 814 containing acetate
was removed in 49% yield (entry 4) and trichloroacet-
amide of 915 containing three acetates gave only a trace
amount of the amine (entry 5). The reason for the low
yields is removal of the acetates.

Furthermore, we attempted one-pot transformation of
trichloroacetyl group of amine into another protecting
group (Scheme 1). The reaction mixture of amine
obtained from 3 under the established conditions was
O
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O
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R

R = Boc (10, 82%)
    = Cbz (11, 46%)

3

ii) Boc2O
       or
    CbzCl

Scheme 1.
treated with Boc2O or CbzCl at room temperature to
give the corresponding carbamate 10 and 11, respec-
tively.16

In summary, we have developed a novel deprotection
condition of a trichloroacetamide to an amine. The con-
dition is compatible with many functional groups such
as ether, silyl ether, acetal and benzoate. We also dem-
onstrated one-pot transformation of trichloroacetamide
into the corresponding carbamate such as Boc and Cbz.
These reactions would also increase the utility of the
Overman rearrangement for synthesizing highly func-
tionalized compounds.
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