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The classical Hofmann rearrangement is the conver-
sion of a primary carboxamide to a primary amine using
aqueous NaOH and Br2.1 In order to improve the
reaction conditions and yield, many modifications have
been made by using oxidative reagents including iodi-
ne(III) species,2 lead tetraacetate,3 benzyltrimethylam-
monium tribromide,4 NBS-Hg(OAc)2,5 and CH3OBr.6
When methanol is used as a solvent, the corresponding
methyl carbamate is produced. However, clean conver-
sion of p-methoxybenzamide to its corresponding methyl
carbamate is impossible through the use of the oxidants
mentioned above because they cause further oxidation
of the product. Recently, we reported7 an alternative
method for the preparation of p-anisidine through the
use of NBS in the presence of NaOMe in methanol. This
method was shown to be broadly useful for the conversion
of carboxamides to their corresponding methyl carbam-
ates. Its principal disadvantage is its use of a strong base
(NaOMe); in addition, this method is not capable of
effecting the rearrangement of either p-(dimethylami-
no)benzamide or p-nitrobenzamide. However, following
further modification of the reaction conditions, we are
now able to prepare a wide series of methyl carbamates
that includes these two compounds. Herein we report a
mild and efficient modified Hofmann rearrangement
through the use of NBS and DBU in methanol (Scheme
1).
As shown in Table 1, this modification is widely useful

for the conversion of alkyl and aryl carboxamides to their
corresponding methyl carbamates in excellent yields
under extremely mild conditions. The reaction is usually
complete in 25 min in boiling methanol, in the presence

of NBS. Two equivalents of NBS were generally used to
ensure complete conversion. Even p-nitrobenzamide
undergoes rearrangement, although not quite as rapidly.
For the long chain aliphatic amides, a large volume of
methanol was used in order to avoid the formation of
N,N′-dialkylurea. For example, for the reaction of
CH3(CH2)14CONH2 in the presence of 5 mL of methanol
on a 0.5 mmol scale, the major product was the urea;
however, in the presence of 50 mL of methanol the yield
of the desired methyl carbamate was increased to 70%.
This modified method is most useful for the conversion

of benzamides with strongly electron-donating substitu-
ents. With 2,4-dimethoxybenzamide and 4-(dimethy-
lamino)benzamide, 1 equiv of NBS was added at -78 °C
to avoid bromination of the benzene ring, and then the
mixture was kept at room temperature for 4 h. Good to
moderate yields result under these conditions, and the
unreacted starting material can easily be recovered and
recycled. When 2 equiv of NBS was used, no rearrange-
ment occurred; rather, electrophilic aromatic mono-
bromination of the benzamides was found to be the major
reaction. An attempt was made to effect the rearrange-
ment of p-hydroxybenzamide, but even at -78 °C in the
presence of 1 equiv of NBS, mono-bromination of the
benzene ring still occurred more rapidly than the rear-
rangement, which was not observed.
Recently, Sananyake and co-workers reported16 that

in aqueous potassium hydroxide the active brominating
species derived from NBS is KO2CCH2CH2CONKBr,
which was found to decompose at 20 °C. In our previ-
ously reported use of NBS in boiling methanol in the
presence of NaOMe, we suggested7 that the brominating
species is the analogous MeO2CCH2CH2CONNaBr, which
is able to effect the desired rearrangement prior to its
decomposition. In order to determine the brominating
species in the present study, the byproducts of the
reaction of benzamide with 2 equiv of NBS were isolated
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Scheme 1

Table 1. Conversion of Primary Amides 1 to Methyl
Carbamates 2 with NBS/DBU

RCONH2
a

R )
yield of
2 (%)b

obs.
mp (°C)c

lit.
mp (°C) method ref

p-MeOC6H4 95 87-89 88-89 A 8
3,4-(MeO)2C6H3 89 80-81 81 A 9
p-MeC6H4 84 98-99 99-101 A 10
C6H5 95 45-46 47-48.5 A 10
p-ClC6H4 94 113-115 115-117 A 10
p-NO2C6H4 70 177-178 177.5-178 Ad 11
C6H5CH2 95 64-65 65 A 12
CH3(CH2)8 90 <rt Ae 13
CH3(CH2)14 73 61-62 61-62 Ae 1
2,4-(MeO)2C6H3 68 55-56 B 14
p-(CH3)2NC6H4 43 98-100 100-102 B 15

a Prepared from the corresponding carboxylic acid or acid
chloride. b Refers to pure isolated and characterized product.
c Determined in capillary tubes and uncorrected. d Overnight
reflux. e 50 mL of MeOH for 0.5 mmol of amide.
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by flash column chromatography and identified by proton
NMR. The major byproducts were found to be succin-
imide (1.3 equiv) and MeO2CCH2CH2CONH2 (0.4 equiv),
suggesting that in the absence of methoxide the active
brominating species may be simply NBS. This species
is probably also unstable in boiling methanol, but when
excess NBS is added in two portions, the active bromi-
nating species is apparently sufficiently long-lived to
promote rearrangement.
Kajigaeshi and co-workers have reported17 the use of

DBU as a base for the Hofmann rearrangement (in their
case, with tetrabutylammonium tribromide), and it ap-
pears as though DBU is particularly well suited to effect
the rearrangement. For example, in the absence of DBU,
we have found that 4-(dimethylamino)benzamide reacts
with NBS to undergo only mono-bromination at room
temperature, and no rearrangement occurs. Further-
more, when an attempt was made to use NEt3 in place
of DBU, no rearrangement was observed for benzamide
even at higher temperatures. Apparently NEt3, while
only slightly less basic than DBU, is not a strong enough
base to promote the rearrangement.
Our conditions for the modified Hofmann rearrange-

ment are among the mildest available. Surprisingly, our
conditions are also widely useful, and the series of amides
that we have easily and efficiently transformed into
methyl carbamates is one of the broadest reported to
date.18 This reaction should therefore be very useful for
the practical transformation of primary amides to their
corresponding primary amines for an extremely wide
range of both aromatic and aliphatic compounds.

General Representative Experimental
Procedures

Method A. p-Methoxybenzamide (76 mg, 0.5 mmol), NBS
(90 mg, 0.5 mmol), and DBU (230 µL) in methanol (5 mL) were
heated at reflux for 15 min, at which point more NBS (90 mg,
0.5 mmol) was added. The reaction was allowed to continue for
another 10 min. Methanol was then removed by rotary evapo-
ration, and the residue was dissolved in 50 mL of EtOAc. The
EtOAc solution was washed with 5% HCl and saturated NaH-
CO3 and was then dried over MgSO4. The product, methyl (p-
methoxyphenyl)carbamate, was purified by flash column chro-
matography (silica gel, eluant 5% EtOAc in CH2Cl2) to give a
white solid (86 mg, 95%), which was further purified by
recrystallization from hexane, mp 87-89 °C (lit.8 mp 88-89 °C).

Method B. 2,4-Dimethoxybenzamide (91 mg, 0.5 mmol) and
DBU (230 µL) in methanol (5 mL) and CH2Cl2 (5 mL) were cooled
to -78 °C, followed by the addition of NBS (90 mg, 0.5 mmol).
The resulting mixture was stirred at -78 °C for 30 min until
all of the NBS was dissolved and then allowed to warm up slowly
to room temperature. Stirring was continued at room temper-
ature for another 4 h. Methanol was removed by rotary
evaporation, and the residue was purified directly by flash
column chromatography (silica gel, eluant 5% EtOAc in CH2Cl2)
to give the product, methyl (2,4-dimethoxyphenyl)carbamate,14
isolated as an oil (69 mg, 68%) which was further purified
through recrystallization from hexane, mp 55-56 °C.

Although the results reported in Table 1 are based on the
mmol-scale procedures described above, we have found that
gram-scale reactions also afforded the methyl carbamates in
similar yields.
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