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90-145 Łódź, Poland
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All interatomic distances of the title compound, C17H17N3O2,

are normal. The phenyl ring of the benzylaminomethyl

substituent is disordered over two positions. The heteroatom

ring of the quinoxolinone system shows a half-chair confor-

mation. The molecules are held together by intermolecular

N—H� � �O hydrogen bonds resulting in a chain along the

crystallographic c axis. The chains are linked via weak

intermolecular C—H� � �O and C—H� � �N hydrogen bonds

into a three-dimensional hydrogen-bonded network.

Comment

The present work is a continuation of our studies on deriva-

tives of 2,3,4,5,6,7-hexahydro-1H-1,4,7-benzotriazine-2,5-

dione. Upon introduction of pharmacophoric substituents for

a desired activity into those systems, the derivatives exhibit

favourable properties such as analeptic activity or anticancer

and anti-HIV activities (Bartczak et al., 1995). Fused ten-

membered hetero rings with pendant arms possess catalytic

properties comparable to the activity of enzymes (Hanson &

Jakubke, 1973; Ivanov, 1975). The possibility of linking metal

ions to form stable complexes allows the utilization of

heterocyclic systems with pendant arms for modelling the

cations receptors in proteins (Ovchinnikov, 1974; Müller,

1974). Many similar systems are also useful in environmental

protection, in medicinal therapies using complexones, and in

the treatment of poisoning with heavy and radioactive metals

(Bandot & Jacque, 1977; Num et al., 1983).

Within this area of research, a series of derivatives have

been obtained (Mikiciuk-Olasik, 1990; Mikiciuk-Olasik et al.,

1993, 1994; Szadowska et al., 1991), but only three structures of

these compounds were previously determined: N,N0-bis-

[2-(4-ethoxyphenyl)amino]-4,5-dimethyl-o-phenylenediamine

(Kruszynski et al., 2001), 4-[(4-ethoxyphenyl)aminoacetyl]-

1,2,3,4-tetrahydroquinoxalin-2-one, hereafter (IIA) (Kru-

szynski et al., 2002a), and 4-(2-benzylamino-1-oxoethyl)-

1,2,3,4-tetrahydro-6,7-dimethyl-quinoxalin-2-one, hereafter

(IIB) (Kruszynski et al., 2002b).

The perspective view of the title compound, (II), together

with the atom numbering scheme is shown in Fig. 1. All

interatomic distances can be considered as normal. The phenyl

group of the benzylaminomethyl substituent is disordered

over two positions. The second domain is rotated by 23 (1)�

about the vector through C14 and C17.

The molecular geometry of the fused ring system of (II) is

comparable to those of (IIA) and (IIB). It is remarkable that

the conformation of the side chains in (II) and (IIB) differs

significantly (Table 2), although the molecules differ only in

two methyl groups attached to the 1,2,3,4-tetrahydro-

quinoxalin-2-one moiety.



The heteroatom ring of the quinoxalinone system shows a

half-chair conformation with a local pseudo-twofold axis along

the mid-points of the N1—C8 and N2—C6 bonds (Duax &

Norton, 1975; Duax et al., 1976). The values of the asymmetry

parameters are �C2(N1—C8) = 2.17 (7) and �Cs(N1) =

23.44 (8). The value of the total puckering amplitude (Cremer

& Pople, 1975) is QT = 0.439 (9) Å, which is close to QT =

0.435 (3) Å in (IIA) and QT = 0.391 (5) Å in (IIB). Atom C8

deviates by 0.4143 (14) Å from the weighted least-squares

plane calculated through all quinolinone atoms. Atoms O1

and C11 deviate by 0.085 (2) and 1.187 (2) Å, respectively,

from the above plane. The weighted least-squares planes of

the phenyl disordered domains make dihedral angles of

36.0 (6) and 30.7 (5)� with the quinolinone plane.

The molecules of (II) are held together by N—H� � �O

intermolecular hydrogen bonds (Jeffrey & Saenger, 1994),

resulting in a chain along the crystallographic c axis (Table 1

and Fig. 2). The chains are linked by C—H� � �O and C—H� � �N

short intermolecular interactions (Table 1), which can be

considered as weak hydrogen bonds (Taylor & Kennard, 1982;

Desiraju & Steiner, 1999). In this way, a three-dimensional

hydrogen-bonded network is created.

Experimental

Compound (II) was prepared according to the method depicted in the

scheme. To a stirred solution of chloroacetyl chloride (5.6 g, 0.02 mol)

in dry chloroform (100 ml) with anhydrous Na2CO3 (10.6 g, 0.1 mol),

o-phenylenediamine (2.16 g, 0.02 mol) was added in small portions at

277.2 K for 2 h. The following day, methyl alcohol (20 ml) was added.

The reaction mixture was stirred and filtered. The precipitate was

dried, washed with water and filtered off. The residue was recrys-

tallized from ethyl alcohol and N,N0-bis(chloroacetyl)-o-phenyl-

enediamine, (I), was obtained (6.3 g, 74% yield). M.p. 472.2 K.

Elemental analyis (calculated/found): C 49.84/50.16%, H 4.88/

5.259%, N 9.69/9.56%.
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Figure 1
Molecular structure of (II). Displacement ellipsoids are drawn at the 50%
probability level. The minor disordered component of the benzyl ring is
indicated by hollow bonds.

Figure 2
Part of the molecular packing of (II) showing N—H� � �O intermolecular
hydrogen bonds creating a chain structure. The minor disordered
component of the benzyl ring has been omitted for clarity. Hydrogen
bonds are indicated by dashed lines.



Compound (I) (0.01 mol) was dissolved in 500 ml of anhydrous

ethanol with fine powdered sodium carbonate (0.07 mol). Benzyl-

amine (0.01 mol) was then added. The reaction mixture was heated at

boiling point under reflux for 10 h (Mikiciuk-Olasik, 1990; Mikiciuk-

Olasik et al., 1994). The solvent was distilled off and the dry residue

was recrystallized from ethanol. Compound II (yield 40%, m.p.

609 K) and a small amount of (III) and (IV) were isolated by frac-

tional crystallization of the solid residue.

Crystal data

C17H17N3O2

Mr = 295.34
Triclinic, P1
a = 4.7010 (10) Å
b = 12.415 (2) Å
c = 14.083 (3) Å
� = 110.77 (3)�

� = 93.16 (3)�

� = 96.04 (3)�

V = 760.5 (3) Å3

Z = 2
Dx = 1.290 Mg m�3

Cu K� radiation
� = 0.70 mm�1

T = 291.0 (3) K
Prism, colourless
0.35 � 0.31 � 0.27 mm

Data collection

Kuma KM-4 diffractometer
!–2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.784, Tmax = 0.820

3332 measured reflections
3191 independent reflections

2835 reflections with I > 2�(I)
Rint = 0.025
�max = 80.7�

3 standard reflections
every 100 reflections
intensity decay: 11.2%

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.155
S = 1.13
3191 reflections
199 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.077P)2

+ 0.1995P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.17 e Å�3

��min = �0.23 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N2—H2N� � �O1i 0.88 2.00 2.879 (2) 175
N3—H3N� � �O11 0.90 2.25 2.6804 (18) 109
N3—H3N� � �O11ii 0.90 2.36 3.056 (2) 134
C2—H2� � �N3iii 0.93 2.62 3.535 (2) 169
C8—H8B� � �O11 0.97 2.23 2.682 (2) 107
C17—H17� � �O1iv 0.93 2.53 3.422 (3) 161

Symmetry codes: (i) �x;�yþ 1;�z; (ii) �x;�yþ 1;�zþ 1; (iii) xþ 1; y; z; (iv)
x; y� 1; z.

Table 2
Comparative torsion angles (�) for compound (II) and (IIB)..

Torsion angle (II) (IIB)

C8—N1—C11—C12 174.44 (13) 166.0 (5)
N1—C11—C12—N3 �153.67 (14) �145.6 (5)
C11—C12—N3—C13 �163.52 (13) 65.3 (6)
C12—N3—C13—C14 �73.1 (2) 176.3 (4)
N3—C13—C14—C15 �45.8 (7) �12.9 (8)
N3—C13—C14—C150 �18.3 (6) –

H atoms bonded to N atoms were located in difference Fourier

syntheses. All H atoms were placed in calculated positions and

refined as riding on the parent atom, with C—H = 0.93 and 0.97 Å,

and N—H = 0.88 and 0.90 Å. Uiso(H) was set to 1.2Ueq(C,N). The site

occupation factors of the disordered atoms of the phenyl ring refined

to 0.552 (16)/0.480 (17).

Data collection: KM-4 Software (Kuma, 1993); cell refinement:

KM-4 Software; data reduction: DATAPROC (Gałdecki et al., 1998);

program(s) used to solve structure: SHELXS97 (Sheldrick, 1990a);

program(s) used to refine structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: XP in SHELXTL/PC (Sheldrick, 1990b)

ORTEP-3 (Version 1.062; Farrugia, 1997) and MERCURY (Version

1.4; Macrae et al., 2006); software used to prepare material for

publication: SHELXL97 and PLATON (Spek, 2003).
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