
HAL Id: hal-01155643
https://hal.science/hal-01155643v1

Submitted on 27 May 2015

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Synthesis and structural study of
N-isopropenylbenzimidazolone

Denise Mondieig, Philippe Negrier, Jean-Michel Léger„ Loubna Lakhrissi,
Abdeslam El Assyry, Brahim Lakhrissi, El Mokhtar Essassi, Bouziane Benali,

Abdelkhalek Boucetta

To cite this version:
Denise Mondieig, Philippe Negrier, Jean-Michel Léger„ Loubna Lakhrissi, Abdeslam El Assyry, et
al.. Synthesis and structural study of N-isopropenylbenzimidazolone. Russian Journal of Phys-
ical Chemistry A, Focus on Chemistry / Zhurnal fizicheskoi khimii, 2015, 89 (5), pp.807-811.
�10.1134/S0036024415050271�. �hal-01155643�

https://hal.science/hal-01155643v1
https://hal.archives-ouvertes.fr






3

Table 2. Atomic coordinates (Å) and equivalent isotropic
displacement parameters (Å2) for the non-hydrogen atoms
(Ueq is defined as one third of the trace of the orthogonal-
ized Uij tensor) and isotropic displacement parameters (Å2)
for hydrogen atoms

Atom x y z Ueq or Uiso

O1 0.08611(7) 0.08697(18) 0.43663(6) 0.0549(4)

N3 –0.04621(8) 0.2330(2) 0.45683(7) 0.0480(4)

N6 0.03799(7) 0.4075(2) 0.38140(7) 0.0437(4)

C2 0.03140(9) 0.2259(2) 0.42661(8) 0.0436(5)

C4 –0.08974(9) 0.4157(3) 0.43241(8) 0.0427(5)

C5 –0.03668(8) 0.5288(3) 0.38502(7) 0.0410(4)

C7 –0.16984(10) 0.4890(3) 0.44630(9) 0.0534(6)

C8 –0.19541(11) 0.6806(3) 0.41192(10) 0.0577(6)

C9 –0.14237(11) 0.7930(3) 0.36544(10) 0.0574(6)

C10 –0.06161(11) 0.7205(3) 0.35138(9) 0.0505(5)

C11 0.10821(9) 0.4524(3) 0.33499(8) 0.0466(5)

C12 0.12855(14) 0.2777(4) 0.28090(11) 0.0645(7)

C13 0.14668(12) 0.6423(3) 0.34043(12) 0.0643(7)

H3 –0.0643(11) 0.138(3) 0.4902(10) 0.056(5)

H7 –0.2070(11) 0.404(3) 0.4801(11) 0.068(5)

H8 –0.2504(13) 0.734(3) 0.4223(10) 0.067(5)

H9 –0.1617(12) 0.926(3) 0.3425(10) 0.069(5)

H10 –0.0236(10) 0.798(3) 0.3186(9) 0.056(5)

H12A 0.0813(17) 0.234(4) 0.2476(13) 0.111(9)

H12B 0.1464(15) 0.142(4) 0.3058(13) 0.102(8)

H12C 0.1752(15) 0.329(4) 0.2483(13) 0.099(7)

H13A 0.1943(13) 0.678(4) 0.3055(11) 0.081(6)

H13B 0.1308(13) 0.758(4) 0.3794(12) 0.086(7)

Table 3. Bond lengths [Å] and angles [deg]

Bond lengths

N3 C2 1.359(5) C9 C10 1.389(3)
O1 C2 1.231(2) C11 C12 1.488(3)
N3 C4 1.386(2) C11 C13 1.315(3)
N6 C2 1.385(2) C7 H7 1.001(19)
N6 C5 1.406(2) C8 H8 0.96(2)
N6 C11 1.433(2) C9 H9 0.963(18)
N3 H3 0.889(18) C10 H10 0.975(17)
C4 C5 1.394(2) C12 H12A 1.00(3)
C4 C7 1.380(5) C12 H12B 0.99(2)
C5 C10 1.379(2) C12 H12C 1.00(2)
C7 C8 1.387(2) C13 H13A 1.02(2)
C8 C9 1.382(2) C13 H13B 1.03(2)

Bond angles

C2 N3 C4 110.68(12) C12 C11 C13 125.30(16)

C2 N6 C5 109.10(12) N6 C11 C13 119.37(16)

C2 N6 C11 124.39(12) C4 C7 H7 119.8(10)

C5 N6 C11 126.37(13) C8 C7 H7 122.7(10)

C2 N3 H3 123.7(12) C7 C8 H8 117.9(11)

C4 N3 H3 125.4(12) C9 C8 H8 121.2(11)

O1 C2 N3 127.62(13) C8 C9 H9 119.2(11)

N3 C2 N6 106.65(11) C10 C9 H9 119.0(11)

O1 C2 N6 125.73(13) C5 C10 H10 120.3(10)

N3 C4 C7 131.79(15) C9 C10 H10 122.6(10)

C5 C4 C7 121.27(16) C11 C12 H12A 115.2(15)

N3 C4 C5 106.92(13) C11 C12 H12B 111.1(14)

C4 C5 C10 121.30(14) C11 C12 H12C 109.4(14)

N6 C5 C4 106.63(14) H12A C12 H12B 106(2)

N6 C5 C10 132.06(14) H12A C12 H12C 106(2)

C4 C7 C8 117.54(16) H12B C12 H12C 109(2)

C7 C8 C9 120.96(16) C11 C13 H13A 119.5(13)

C8 C9 C10 121.79(17) C11 C13 H13B 122.5(13)

C5 C10 C9 117.11(15) H13A C13 H13B 118.0(18)

Table 4. Hydrogen bonding geometry (Å)

D–HΛA D–H (Å) HΛA (Å) DΛA (Å) D–HΛA (deg) Symmetry code

N(3)–H(3)LO(1)S1 0.889(18) 1.946(19) 2.827(2) 171.1(17) –x, –y, –z + 1

C(12)–H(12B)LO(1)S2 0.99(2) 2.60(3) 3.142(3) 115.1(17) x, y, z

C(13)–H(12C)LO(1)S3 1.03(2) 2.37(2) 3.373(2) 162.7(18) x, y + 1, z
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bonding chelate withdrawals appear involving
C(12B)–H(12B)···O(1) and C(13)–H(13C)···O(1).
The shortest bond lengths are given in Table 4 along
with the angles. In Fig. 2, the hydrogen bonds are
marked with dashed lines.

CONCLUSIONS
The synthesis and the single-crystal stucture of the

N-isopropenylbenzimidazolone molecule is pre-
sented. The compound was prepared according to
Meth-Cohen method by the reaction of o-phenylene-
diamine with ethyl acetoacetate in refluxing xylene. It
crystallizes in a monoclinic system with C2/c symme-

try. Intra- and intermolecular hydrogen bonds are
participating in crystal cohesion. The strongest hydro-
gen bonds are N–H···O bonds.
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Fig. 2. Projection of the N-isopropenylbenzimidazolone crystal structure along the a,c-plane. The dashed lines indicate the
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