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Abstract

4-Chloro—4’-Methoxy-2-Nitrodiphenylamine,
Ci3HN,O,Cl, FW=278.70, Tricline, PT (§G=2), a
=8.169(3), b=8.883(1), c=9.150(1)A, ¢ =

#2248
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82.98(1), B=104.80(2), ¥ =101.43(2)°, V=627.3A
3, Z=2, De=1.489 /cit, A(Mo-K. )=0.71074,

#=3.06cm™, F(000)=288.0, T=295°K, final R=

0.032, Rw=0.033, $=0.46 for 1541 unique observed
reflections. As a compound substituted from two hyd-
rogen of ammonia with two phenyl-derivatives, the
bond lengths and angle in amine group are 125.4°,
1.362, 1.428 A, and then respond to SP>-hybride bo-
nd. The molecular structure shows a twisted confor-
mation in the essentially planar aromatic rings giving
a dihedral angle of 63.29°. The packing of the molec-
ules is due to van der Waals forces and there are no
intermolecular hydrogen bonds.

INTRODUCTION

This compound is one of a series of intermediates
obtained by synthesis of planar N-Methyl phenazin-
e(NMP)—derivatives which can be assumed to form t-
he one dimensional molecular complex as a highly c-
onducting NMP-TCNQ (Tetracyanoquinodimetha-

n).'"? By reduction of 4—chloro-4'—methoxy-2-nitr-
o-diphenylamine with ferrous oxalate, 4—chlor-

o—4'-methoxy—phenazine is formed with elimination
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of water and oxygen of this compound.” The crystal
and molecular structure of the title compound has b-
een determined as an attempt to correlate the ring c-
losure and molecular conformation.

EXPERIMENT

Red single crystals of this compound suitable for
an X-ray analysis was obtained by reaction of p-ani-
sidine 9.6 g (0.078mol) and 2, 5—dichloronitrobenzene
9.69 (0.05mol) with anhydrous sodium acetate
10.259 (0.125mol) in an oil-bath at 205° —215°C du-
ring 40 hours.” Analysis ; calc. : C=55.9%, H=
3.85%, N=9.50%. meas. : C=55.8%, H=3.97%,
N=9.88%. Unit cell parameters were calculated fro-
m an orientation matrix derived from the setting ang-
les of 25 reflection with 20°<2 § <29"centered on anE-
nraf-Nonius CAD4—diffractometer using graphite m-
onochromatized Mo-K. radiation.

Data collection (§-2 8 scans background-peak—b-
ackground, 2 6 ,,,=50°) yielded 2198 unique reflecti-
ons after averaging(R;,=0.012). Four standard refle-
ctions showed no variation during the 35.4 hr of X-r-
ay exposure time. The intensities were corrected for
Lp and the small decay but not for absorption. The
1541 reflecttions with 1>>4.0 0 (I) were used in the s-
ubsequent analysis. The structure was solved by direct
methods and subsequent maps using SHELXS? and
SDP package programs > on a PDP 11/23+ com-
puter. All the nonhydrogen atoms were found from
a three dimensional Fourier map and were refined a-
nisotropically by full-matrix least squares calculations
on Fs. The function minimised 3 w(F,—F.)? with un-
it weights. "The convergence was reached at R=
0.066, R,,=0.074, 172 parameters, $=0.99. Eight of
eleven all hydrogen aroms were found from differen-
ce Fourier synthese and the Test three H atoms were
calculated on the basis of standard geometry. The st-
ructure was refined with anisotropic temperature fac-

tors for nonhydrogen and isotropic for all hydrogen
atoms. The final results for 216 variables were R=
0.032, R, =0.033, $=0.46, (& / 0 );nax=0.00, (

APY=0175e A= "
“List of observed and calculated structure factors, anisot-
ropic and isotropic thermal parameters of the atoms are av-

aliable from the auther(HNM).
DISCUSSION

The final positional and anisotropic thermal param-
eters are listed in Table 1 and 2 respectively and the
bond lengths and angles in Table 3. The eorrespondi-
ng e.s.d.’s are shown in parentheses. The molecular
structure with atomic numbering scheme are shown
in Figure 1. The two least square phenylamine rings
in Table 4 are essentially planar with atom N(1) dev-
iating as much as 0.112(2) and 0.009(2).

Their bond lengths and angles were similar by co-
mparsion with corresponding structures of Bis(p-met-

Table 1. Positional parameters and their estimated standard derivations.

Atom X Y Z BA2
NI | 04888(3) | -14402) | 0.7991(3) | 3.86(5)
C2 | 039213) | -27373) | 0.8668(3) | 3.35(6)
C3 | 04397(3) | -3068(3) | 1.025(3) | 3.45(0)
Cc4 | 036023) | -4390(3) | 1.0891(3) | 3.55(6)
Cs | 02321(3) | -5396(3) | 0.9998(3) | 3.34(6)
6 | 0.179(3) | -5042(3) | 0.8461(3) | 3.65(6)
C7 | 026153) | -37153) | 0.7798(3) | 3.85(6)
08| 0.1696(3) | —67252) | 1.0755Q2) | 43905
Q| 003214) | -7715203) | 0.9916(4) | 4.53(7)

Cl0 | 042453) | -02053) | 0.71933) | 3.10(5)
Cll | 05237(3) | 0.103%3) | 0.654(3) | 2.895)
CI2 | 0452803) | 0.22943) | 0.5690(3) | 3.17(5)
Cl3 | 0283%6(3) | 0234(3) | 0551(3) | 3.37(6)
Cl4 | 0.182003) | 0.11433) | 0.62393) | 3.67(6)
CI5 | 02506(3) | -0083(3) | 0.70223) | 3.58(6)
CL | 0.1938(1) | 038793(9) | 0.45560(9) | 5.10(2)
N17 | 070473) | 0.11152) | 0.66342) | 3.44(5
018 | 0.77592) | 00046(2) | 0.7330(2) | 4.855)
019 | 078492) | 022422) | 0.6058(2) | 5.02(5)
Hl | 05933) | -.1383) 0.807(3) | 2.0(6)
H2 | 053403) -23503) 1.0843) | 1.2(5*
H3 | 038(3) | -46403) 1.1923) | 1.5(6)*
H4 | 0.1003) | -5730) 0.79003) | 1.5(6)*
HS | 0234(3) | -35303) 0.6793) | 0.9()*
H6 | 0.004(d) | -867(3) 1.055(3) | 3.3()*
H7 | 0.069(3) -8123) 09133) | 2.8(7)*
H8 | -068(4) | -7343) 09413) | 3.1(7)*
HY | 0.52903) 0.311(3) 0.528(3) | L4(6)*
H10 | 0.06903) 0.12003) 06133) | 23(6)*
Hil | 01753) | -089(3) 0.7443) | 15(6)*

Starred atoms were refined isotropically. Anisotropically equivalent
displacement parameter defined as : (4/3) x [a2 B(1,1)+b2<B(2,.2)+
¢2xB(3,3)+-ab(cos gamma)xB(1,2)+ab(cos beta)<B(1,3)+bc(cos
alpha)<B(2.3)]
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Table 2. General displacement parameter expressions —B's.

g - FAY - o3

Name| B(L1) B(2.2) B(3J3) B(12) B(1.3) B(23) Beqy
NL | 287(8) 3199) | 53(1) 0.33(7) 123(7) | 08@) 3.86(5)
Q| 3100 2739) | 42(1) 0.53(8) 1.05(8) 0.21(9) 3.35(6)
G330 3.0(1) 40(1) 0.40(8) 07808) | -6309) 3.45(6)
Ct | 41(1) 36(1) 30(1) 0.74(9) 0918) | -159) 3.55(6)
Cs | 34(1) 2.9(1) 3.8(1) 0.63(8) L18@) | 0109) | 334(6)
C6 | 341) 32(1) 3.7(1) ~1009) | 0259) | -149) 3.65(6)
c7{ 39) 3.7(1) 3.3(1) 03609) | 0399 0.45(9) 3.85(6)
08 | 4839 35808) | 4139 -28(7) L17(7) | 0387 | 43905
o | 400) 3.4(1) 5.7(1) -1() 1.2(1) 0.2(1) 45%(7)

clo | 3.1109) 28409) | 33(1) 0.26(8) 0738) | -44(8) 3.10(5)
cl | 2550 3.0609) 3.0209) 0257) | 0757 | -348) 2.89(5)
cr | 331) 3.0(1) 3.1(1) 0.298) 0848) | -12(8) 3.17(5)
cB3 | 36(1) 33(1) 33(1) 1018) | 0648) | -1809) 3.37(6)
ci | 2869 | 40() 4.4(1) 0.6%8) L4®) | -4() 3.67(6)
c15 | 3039 32(1) 45(1) 0.07(8) 1428) | -1009) 3.58(6)
CL| 500 5.01(3) 5.4003) 2242) 1.24(3) 1420) 5.102)
NI7 | 2868) 3.5909) 3.72(09) 0.26(7) 0847 | -10(8) 3.44(5)
018 | 2957 4208) | 700 0.90(6) LO7(7) 1.29(8) 4.85(5)
019 | 336(7) 48309) | 661) 021(7) 2.12(7) 1.76(8) 5.02(5)

The form of the anisotropic displacement parameter is : exp[-0.25 < h2a2B(1,1)+k2b2B(2,2)+12c2B(3,3)+
2hkabB(1,2)-2hlacB(1,3)4-2kibcB(2,3) > ] where ab and c are reciprocal lattice constants.

Table 3. Bond distances in A and Bond angles in°

1428(5)
1.362(5)
1.388(6)
1372(6)
1.374(6)
1.386(6)
1.378(6)
1.366(4)
1.383(6)
1412(5)

Q-a
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0.83(5)
0.99(4)
0.92(4)
0.90(4)
0.89(4)
0.96(6)

125.4(4)
119.14)
121.1(4)
119.7(4)
120.4(4)
119.5(4)
120.2(4)

t
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C10-C1
Cl0-CI15
Cl1-C12
Cl1-N17
cr-Cn
C13-Cl4
C13-CL
Cl4-C15
N17- 018
N17 - 019

G- H7
C9- H8
Cl2- H9
Cl4 - H10
CI5-Hl11

Cl1-C10-Ci15
Cl0-Cl1-C12
C10-Cl11 - N17
Cl12-Cl1 - N17
Cl1-C12-C13
Cl2-C13-Cl4
Cl2-C13- CL

1.414(6)
1.414(5)
1.406(6)
1.441(5)
1.365(5)
1.390(6)
1.741(4)
1.367(6)
1.239(5)
1.219(4)

0.96(5)
0.95(5)
0.96(5)
0.92(4)
0.97(5)

115303)
122.00)
121.903)
116.1(3)
119.6(4)
1203(4)

120.1(4)

CA- C5- 08 1149(4) Cl4-CI3- CL 119.6(3)
Co- C5- 08 124.9(4) CI3-Cl4-C15 120.1(4)
C5- C6- C7 119.8(5) Cl0-C15-Cl4 12.7(4)
C2- C7- C6 1203(5) CI1-N17-018 119.7(3)
G5~ 08- O 117.2(3) Cl11 - N17-019 118.9(3)
N1-Cl10-Cl11 123.6(4) 018 -N17- 019 121.4(3)
N1 -Cl10-C15 121.0(4)
C2- NlI- HI 121(3) 08- - H7 11033)
Cl0- N1- H1 114(3) 08- (9- H8 117(3)
Q- G- H2 119Q2) H6—- O9- H7 1044)
G- C3- H2 1212 H6- (9- H8 111(4)
C3- C4- H3 123(3) H7- C9- H8 105(4)
C5- C4- H3 117(3) Cl1-C12- H9 117Q2)
C5- C6- H4 1203) C13-C12- H9 123(2)
C7- C6- H4 121(3) C13-Cl14-HI10 118(3)
C2- C7- H5 12022 C15-Cl4-HI10 122(3)
C6- C7- H5 1202 Cl0-CI5-Hil 121(2)
08— - H6 110(3) Cl4-CI5-Hll 117Q2)
Numbers in parentheses are estimated standard deviations in the lea-
st significant digits.
30
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Fig. 1: A molecular drawing of 4-chloro-4*-methoxy-2-nitrodiphenyla-
mine with atomic numbering scheme.

3

Fig. 2: Projection of unit cell content on ab Plane.

Table 4. Least squares planes

Plane No. 1
0.8510X — 0.5078Y — 0.1341Z — 1.3454=0
Atom Distance Atom Distance
N1 0.112 c6 -0.052
(o) -0.024 C7 ~0.044
G -0.041 C8 0.077
4 -0.039 (0] 0.028
(&) -0.016
Plane No. 2
0.0764X — 0.5350Y — 0.8414Z -+ 5.3671=0
Atom Distance . Atom Distance
N1 0.009 Ci5 -0.020
C10 0.012 CL 0.008
C11 0.025 N17 -0.002
C12 0.027 018 0.001
C13 0.001 o119 -0.034
C14 0.027

’ hoxyphenyl) Nitric-oxide

Table 5. Selected torsion angles

Cl0- NI- 2 - CG3=-12000)
Cl0- NI- C2- CT= 64.6(4)
C2- NI - Cl0- Cl1=-1782()
C2- NI-CI0-Cl5=  2.7(4)
CI0-Cl1-NI7-018= 21(4)
C10 - C11 - N17 - O19=-177.6Q2)
CI12 - CI1 - NI7 - O18=-179.7(2)
Cll - Ci2-Cl3- CL=-179.82)

9 and m-Chloro-nitrobenz-

ene”). The intramolecular hydrogen bond of

- N1-H1-018 (0.83, 1.96, 2.620 A, 136.5°) contributes

31

to stabilization of twisted conformation in order to
minimize the repulsions between the nonbonded ato-
ms. The ring closure, as described in introduction, is

possible through these twist conformation and intra-
molecular hydrogen bond. The torsion angles

CI0-N1-C2-C3 and C10-N1-C2-C7 in Table 5 are
-120.0 and 64.6" respectively and the dihedral angle
between two least square planes is 63.29(5)". An O-
RTEP- plot™ of the unit cell content projected on t-
he ab plane is shown in Figure 2. The molecules are
packed in parallel stacks at noraml van der Waals di-
stances. Any unusually short intermolecular contacts
were not observed.
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