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1H-1,2,3-Benzotriazole convert a vide variety of N-hydroxymethyl amides into their N-S1-(benzotriazol-1-
yI)methyl] amides in vel)' good yield. Synthesized products were confirmed by a combination of elemental analysis, lH
NMR and IR spectral data studies.
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INTRODUCTION

Mannich reaction (aminomethylation) of ben-
zimidazole and benzotriazole or substitued benzimid-

azoles and benzotriazoles with formaldehyde and
amines [1-8] is a well known process.

In addition, N-hydroxymethyl derivatives of ben-
zimidazole and benzotriazole give corresponding
Mannich bases under the influence of aliphatic or
aromatic amines [8,9-11].

As aminomethylbenzimidazoles or benzotriazo-
les posses biological [2-7] and corrosion-inhibition
activity [1,8, 9] they can by used as addi tives in greasing
oils [12-15] or in photopolymeryzing paints for im-
proving adhesion [16].

As a part of our programme directed towards the
development of new simple procedure for the synthesis
of condensed benzimidazole and benzotriazole deriva-
tives, the object of the present work was to examine
reactions of IH-l,2,3-benzotriazole with amino model
substances containing CO group such as amides. Thus,
the N-hydroxymethylbenzamide was treated with ben-
zotriazole in anhydrous dioxane to give a 90% yield of
N-[I-(benzotriazol-l-yl)methyl] benzamide. For the
preparation of the other l-amidomethylbenzotri-
azoles a number of N-hydroxymethyl amides were
used.

EXPERIMENTAL

IR spectra were obtained with a Perkin-Elmer
297 spectrophotometer. The IH-(250 MHz) NMR
spectra were recorded with a Bruker AC 250 E spectro-
meter with TMS as internal standard.

Reactions of IH-l,2,3-benzotriazole with N-
hydroxymethyl amides: General procedure. A mixture
of a corresponding methylol (10 mmol) and the ben-
zotriazole (10 mmol) in 10-15 cm3 anhydrous dioxan

(1-2 drops of hydrochloric acid) was refluxed for some
time: most of the products (Thble I, 4a-t) precipitated
during short refluxing period.

In two cases (Thble I, 4g-h) the derivatives were
isolated when the reaction mixture with stirring is
poured directly on ice-water. All the l-amidomethyl-
benzotriazoles were purified by repeated recrystaliza-
tion.

RESULTS AND DISCUSSION

Benzotriazole (3) in reactions with N-methyl-
olamides (2) produces the corresponding N-[I-(ben-
zotriazol-l-yl)methyl] ami des (4) (Scheme 1), that
were not previously investigated. These compounds
are of considerable synthetic interest as substances
with potential biological activity.

This method was reported earlier [l0, 11] des-
cribing the condensation of benzimidazole with N-
methylolamides. Thus, refluxing benzotriazole with
equimolecular amounts of each of methylols (which
were obtained by hydroxymethylation of amides) af-
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forded 4. Condensation of2 with 3 in anhydrous dioxan

in the presence or catalytical amount of hydrochloric

acid gave 4 as the only isolable product.
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The N-hydroxymethyl ami des (2) used in these
reactions were conviently prepared in high yield from
the corresponding ami des (Thble I): benzamide (a), 0-
(b) and p-chlorobenzamide (c), p-methylbenzamide
(d), p-nitrobenzamide (e), phenacetamide (t), o-flu-
orobenzamide (g), nicotinamide (h) and 35% aqueous
formaldehyde solution, usually in the presence of
potassium carbonate using standard procedure; the
amides (except nicotinamide) were prepared from
corresponding chlorides and aqueous amonia [17, 18].

N-[1-(benzotriazol-1-yl)methyl] ami des (Thble I)
have easily been made and readily purified. In many
cases they precipitated from reaction mixture (reac-
tion time was dependent upon the structure of the
N-methylolamide) in a high state of purity aswell as in
a good yield. The melting point of each compound was
substantially different from that of the initial reagent.

The structure of reaction products were estab-
lished by elemental analysis, IR and IH NMR spectra.
The IR spectra of 4 showed v(NH) at 3365-3270 cm-I,
v(CO) at 1685:-1665 cm-1 but do not show the band at
1050 cm-1 atributable to the C-OH (CH20H group);
this band is always strong in the spectra of all methyl-
ols.

Physical and spectroscopic data of N-[ l-(benzotriazol-l-yl)methyl]amides [4]
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Scheme 1

R Formula Yield M.p. Found (Requiered) / % IR IHNMR
4

(Mr) (%) CC) C H N' v (NH), v(CO) <5/ppm

a C6Hs Cl4Hl2Np 90 165-166 66.72 4.70 22.39 3325, 1673
6.33 (N CHo/, 7.32-7.90 (5H, aromatics),

(252.132) (66.64) (4.79) (22.21)
7.37 (H-5), .52 (H-6), 7.99 (H-4), 8.05
(H-7).

b o-CIC6H4 C14HllCINp 70 143-144 58.50 4.02 19.45 3312,1684 6.19 (N, 7.38-7.47 (o-CIC6H,J,

(286.718) (58.62) (3.83) (19.54)
7.44 and 7. 1 (H-5 and H-6), 8.03 and
8.06 (H-7 and H-4).

c p-CIC6H4 C14Hl1CINp 88 222-223 58.72 3.94 19.62 3318,1672
6.23 (NCH5)' 7.40-7.92 (4H, P-CIC6H,J,

(286.718) (58.62) (3.83) (19.54)
7.38 and 7. 2 (H-5 and H-6), 7.96 and
8.05 (H-4 and H-7), 9.89 (NH).

d p-CHF6H4 ClsHl4N40 92 172-173 67.58 5.25 21.10 3338,1667 2.38 (lolyl CH3), 6.33 (N ), 7.38 and

(266.149) (67.64) (5.30) (21.04)
7.53 (H-5 and H-6), 8.03 (2 , H-7 and H-
4).

e p-N°F6H4 C14HllNP3 98 < 250 56.50 3.70 23.40 3270,1680 6.24 (N CH ),7.42 and 7.60 (H-5 and
H-6), 8.04 (2:H, H-7 and H"4), 8.09-8.31

(297.126) (56.55) (3.73) (23.56) (4H, P-N02C6H4), 10.24 (NH)

f CH2C6Hs ClsHl4Np 85 142-143 67.50 5.10 20.90 3290, 1678 3.62 ( benzyl CH ),6.04 (N ' 6.81
(NH), 7.17-7.29 (5H, CHs)' 7. and

(266.149) (67.64) (5.30) (21.04) 7.52 (H-5 and H-6), 7.9 and 8.02 (H-7
and H-4).

g o-FC6H4 C14Hl1FNP 65 135-136 62.39 4.20 20.65 3364, 1663 6.35 (N ), 7.03-7.56 (3H,

(270.124) (62.19) (4.10) (20.74) O-FC6Hi)' .36 (H-5), 7.50 (H-6), 7.99(NH),8. 0 (H-4), 8.01 (H-7), 8.10 (lH,
aromatic).

h CSH4N C13Hl1NsO 70 183-184 61.58 4.25 27.78 3320, 1673 6.36 (N , 7.39 (H-5), 7.54 (H-6),
8.01 (H-4), .05 (H-7), 7.40, 8.29, 8.72,

(253.194) (61.63) (4.38) (27.66) 9.19 four nicotinics H. 8.13 (NH).
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As known, the reactions of alkylation, acylation
and aminomethylation of benzotriazole predominant-
ly give products at the N-l position although there are
a few reports of the N-2 alkylation [19,20].

Thus, starting from benzotriazole one could
expect that the products should be the corresponding
N-1 benzotriazole derivative (Scheme 1) and in our
discussion this has been assumed. However, it has been
known from literature [3] that aminomethylben-
zotriazoles, prepared by a Mannich reaction (from
dialkylamines), exist in solution in an equilibrium
between N-l and N-2 substituted forms although the
major component is N-1 isomer (Scheme 2).
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Scheme2

However, N-1 and N-2 substituted benzotri-
azoles can be distiguished by a 1H NMR spectroscopy
[21,22].

The aromatic region of the spectra of all amido-
methylbenzotriazoles (4) consists of two major multi-
plets with spliting pattern expected for the N-l
substituted benzotriazoles; one centred at ca. 7.5
p.p.m. (two triplets H-5 and H-6) and second at about
8 p.p.m. (two dublets H-7 and H-4). This argument
suggested that the our new compounds existed mainly
in the form I (Thble 11).
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H-1 NMR data of compound 4a-lL
(benzotriazole patern only)
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Compound /solvent Aromatic proton resonances (0)

4a/CDCI3 7.37 7.52 7.99 8.05

4b/DMSO 7.44 7.61 8.03 8.06

4c/CDCI3 7.38 7.52 7.96 8.05

4d/CDCI3 7.38 7.53 8.03 8.03

4e/DMSO 7.42 7.60 8.04 8.04

4f!CDCl3 7.40 7.52 7.93 8.02

4g1CDCI3 7.36 7.50 8.00 8.01

4h/CDCI3 7.39 7.54 8.01 8.05
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Pe311Me

CI1HTE3A HA HOBI1 EEH30TPI1A30JIHI1 LJ:EPI1BA TI1

MapHja,[l:. JIll3apeBHKl, JaHom QaHa.a:H2, JhHJbaHa KJIHcapoBa3

1TCXHOJlOlllKD-MCTa.nYPlllKU ljJaKYJlTCr, YHUBCp3UTCT" CB. KUpUJl U MCTOPUj'; P. EOlllKOBUK, 91000 CKonjc, MaKcpoHuja
2XCMUjCKU UHCTUTYr, IlpUpopHD-MaTCMaTU'lKU ljJaKyJITCr, Tpr JJ:OCuTcja 06papoBuha 3, 21000 HOBU Cap, JyrOCJlaBuja

3XCMUCKU UHCTUTYr, IlpupopHD-MaTCMaTU'lKU ljJaKYJlTCr,YHUBCp3UTCT" CB. KupUJl U MCTOPUj'; APXHMcPoBa 5, 91000 CKonjc,
MaKcpoHuja

KJlY'IHH 36opOBH: 6eH30Tpl1a30JlHI1 Aepl1BaTl1j aMI1AoMeTI1JlHpalbej aMHAOMeTHJl6eH30Tpl1a30JlI1.

Co peaKUHja Ha nOrOJleM 6poj N-XHAPOKCI1MeTHJlaMHAH
co 6eH30TpHa30Jl HaCTaHYBaaT N-[1-(6eH30TpHa30Jl-1-HJl)Me-
THJl]aMHAH BO MHory A06pH npHHOCH. CTpYKTypaTa Ha HOBO-

CHHTeTH3HpaHHTe coeAHHeHHja e AHCKYTHpaHa BP3 OCHOBaHaIR

H lH NMRcneKTpaJlHHTe nOAaTOUH.
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