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L.-H. Jing*!, D.-B. Qin!, S.-J. Gu', H.-X. Zhang' and Z.-H. Mao"

T China West Normal University, Department of Chemistry, Nanchong 637002, P. R. China
I Sichuan University, Center of Test and Analysis, Chengdu 610064, P. R. China

Received April 21, 2006, accepted and available on-line May 15, 2006; CCDC no. 1267/1768

Abstract

C28H28N403S7, monoclinic, /12/al (no. 15),
a=23.820(5)A,b= 9.166‘? A, c=26.778(6) A,
B =95.58(2)°, V=5818.9 A%, Z = 8, Ry(F) = 0.069,
WRet(F2) = 0.176, T = 290 K.

Source of material

Naphthalene-1,4-dicarboxylic acid (2 mmol) and an excess of
thionyl chloride in dioxane (20 ml) was boiled under reflux for
6 hours; the solution was distilled by reduced pressure and the
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yellow solid was acquired. p-Nitroaniline (4 mmol) in 20 ml tetra-
hydrofuran was added to the yellow solid and boiled under reflux
for 1 day; the solution was cooled to ambient temperature and fil-
tered to remove the tetrahydrofuran. The precipitate was dis-
solved in the dimethylsulfoxide, kept for one month at ambient
temperature, and brown single crystals suitable for X-ray diffrac-
tion were obtained.

Experimental details
The low Ngt/Nparam ratio is probably caused by the poor quality of
the crystals.

Discussion

1,4-naphthalic dicarboxylic acid derivatives are a class of inter-
mediates important for applications as monomers in the prepara-
tion of polymers or printing receptor [1-3]. To extend this re-
search, we have synthesized the title compound and determined
its crystal structure.

In the crystal structure, the significant shorter bonds of N1—C11
(1.358(7) A), N1—C12 (1.412(6) A), N3—C18 (1.348(8) A) and
N3—C19 (1.403(7) A) indicate the electron delocalization. Both
N atoms (N1 and N3) have effectively planar coordination. The
dihedral angle between the C15/N2/02/03 and C12 - C17 planes
is 8.4(4)° and that between C22/N4/05/06 and C19 — C24 planes
is 4.5(2)°. The dihedral angle between the C1/C11/01/N1 and
C12-C17 planes is 2.7(4)° and that between C4/C18/N3/04 and
C19 — C24 planes is 10.5(2)°. The dihedral angle between the
C1/C11/01/N1 and C1 — C4/C9/C10 planes is 43.9(3)° and that
between C4/C18/N3/04 and C1 — C4/C9/C10 planes is 80.2(2)°.
The dihedral angle between the two aromatic rings (C1 -
C4/C9/C10 and CS — C10) of 2.8(2)° indicates that the naphtha-
lene ring system is slightly deviated from planarity. In the mole-
cule, there are two types of intermolecular hydrogen bonds. The
first type are N-H---O bonds (N1-HIN---O8, d(HIN---O8) =
2.03 A, and N3-H3N--07, d(H3N--O7) = 1.88 A). The other type
are C-H-+O bonds (C17-H17--08, d(H17--08) = 2.39 A, and
C20-H20--07, d(H20--07) = 2.45 A).

Table 1. Data collection and handling.

Crystal:
Wavelength:

brown block, size 0.22 x 0.22 x 0.28 mm
Mo K, radiation (0.71073 A)

: 239 cm™!

Diffractometer, scan mode: Enraf-Nonius CAD4, w/26

20max: 50°

N(hkl)measured, N(hkl)unique: 5157, 5086

Criterion for Iobs, N(hkl)g: Iobs > 2 o(lobs), 1524

N(param)efinea: 381

Programs: SHELXS-97 [4], SHELXL-97 [S]
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Table 2. Atomic coordinates and displacement parameters (in Az).

Table 2. Continued.

Atom Site x y z Uiso Atom Site X y z Uiso
H(IN) 8&f 0.7546 0.3685 0.1768 0.078 H(223) 8f 0.2934 0.1485 0.0932 0.078
H(3N) 8f 0.4876 0.3943 0.1149 0.078 H(24) §&f 0.3884 0.1163 0.1149 0.078
H(2) 8f 0.6739 0.2715 0.1996 0.078 H(25A) 8f 0.5685 0.8594 0.1126 0.078
H(3) 8f 0.5759 0.2748 0.1939 0.078 H(25B) 8f 0.5392 0.8374 0.0582 0.078
H(5) 8f 0.5236 0.1462 0.0287 0.078 H(25C) 8f 0.6051 0.8466 0.0672 0.078
H(6) 8f 0.5685 0.1110 -0.0407 0.078 H(26A) 8f 0.5825 0.4679 0.0244 0.078
H(7) 8f 0.6671 0.1148 —0.0343 0.078 H(26B) 8f 0.6134 0.6153 0.0153 0.078
H(8) 8f 0.7182 0.1527 0.0406 0.078 H(26C) 8&f 0.5474 0.6061 0.0063 0.078
H(13) 8&f 0.8585 0.1205 0.1463 0.078 H(27A) 8f 0.6802 0.8251 0.1547 0.078
H(14) 8f 0.9533 0.1482 0.1679 0.078 H(27B) 8&f 0.7081 0.8558 0.2092 0.078
H(16) 8&f 0.9253 0.5282 0.2347 0.078 H(Q27C) 8&f 0.6423 0.8610 0.1978 0.078
H(17) 8&f 0.8286 0.4970 0.2150 0.078 H(28A) 8f 0.6617 0.5470 0.2836 0.078
H(20) §&f 0.4141 0.5415 0.0889 0.078 H(28B) 8&f 0.6304 0.6961 0.2734 0.078
H(21) 8f 0.3185 0.5721 0.0678 0.078 H(28C) 8&f 0.6961 0.6931 0.2855 0.078
Table 3. Atomic coordinates and displacement parameters (in Az).

Atom Site X y z Un Un Uss Uz Uiz Un

S(1) 8f 0.57506(7)  0.6219(2) 0.08908(7) 0.054(1) 0.055(1) 0.070(1) -0.003(1) 0.0002(9) 0.005(1)
S(2) 8f 0.67234(7)  0.6254(2) 0.20404(7) 0.042(1) 0.067(1) 0.087(2) 0.004(1) -0.011(1) -0.027(1)
0(1) 8f 0.7686(2) 0.0925(5) 0.1194(2) 0.052(3) 0.065(4) 0.134(5) 0.019(3) —0.023(3) —0.041(3)
0(2) 8f 1.0252(2) 0.47447) 0.2349(2) 0.060(3) 0.124(5) 0.153(6) -0.003(4) —0.020(3) -0.071(5)
0(3) 8f 1.0391(2) 0.2559(6) 0.2088(2) 0.043(3) 0.083(4) 0.118(4) 0.012(3) 0.000(3) 0.008(4)
0o4) 8f 0.4816(2) 0.0680(6) 0.1205(2) 0.044(3) 0.052(4) 0.216(7) -0.008(3) 0.011(3) 0.031(4)
o(s) 8f 0.2193(2) 0.5065(6) 0.0565(2) 0.057(3) 0.074(4) 0.150(5) 0.016(3) -0.008(3) 0.004(4)
0(6) 8f 0.2064(2) 0.2755(6) 0.0643(2) 0.056(4) 0.081(5) 0.186(6) -0.007(3) -0.001(4) 0.004(4)
o(7) 8f 0.5167(2) 0.5786(5) 0.1000(2) 0.063(3) 0.055(3) 0.139(5) -0.010(3) 0.029(3) -0.003(3)
0O(8) 8f 0.7317(2) 0.5674(5) 0.2011(2) 0.044(3) 0.075(4) 0.124(4) 0.016(3) —0.005(3) —0.042(3)
N(@) 8f 0.7744(2) 0.3007(5) 0.1650(2) 0.033(3) 0.043(3) 0.061(4) 0.006(3) 0.002(3) -0.012(3)
N(2) 8f 1.0080(2) 0.3563(9) 0.2171(2) 0.047(4) 0.096(6) 0.074(5) 0.008(4) 0.002(3) -0.018(4)
N(@3) 8f 0.4694(2) 0.3130(5) 0.1127(2) 0.042(3) 0.033(3) 0.075(4) 0.000(3) 0.007(3) -0.003(3)
N(@4) 8f 0.2368(2) 0.3821(8) 0.0655(2) 0.049(4) 0.067(5) 0.086(5) 0.005(4) 0.003(3) -0.004(5)
C(1) 8f 0.6826(3) 0.2166(7) 0.1299(2) 0.044(4) 0.032(4) 0.060(5) 0.000(3) 0.009(4) 0.000(4)
C(2 8f 0.6537(3) 0.2485(7) 0.1690(3) 0.047(4) 0.046(5) 0.063(5) 0.002(4) 0.004(4) 0.007(4)
C(3) 8f 0.5942(3) 0.249(7) 0.1661(3) 0.057(4) 0.052(5) 0.065(5) 0.000(4) 0.023(4) -0.008(4)
C(4) 8f 0.5636(3) 0.2112(7) 0.1220(3) 0.044(4) 0.032(4) 0.072(5) 0.000(3) 0.001(4) 0.004(4)
C(5) 8f 0.5628(3) 0.1509(7) 0.0313(3) 0.048(4) 0.064(5) 0.071(5) —0.010(4) -0.007(4) 0.010¢5)
C(6) 8f 0.5891(3) 0.1281(9) —0.0099(3) 0.056(5) 0.102(7) 0.061(5) -0.024(5) -0.006(4) 0.003(5)
(o)) 8f 0.6485(3) 0.13048) -0.0059(3) 0.080(6) 0.093(6) 0.060(5) -0.013(5) 0.027(4) -0.025(5)
C(8) 8f 0.6790(3) 0.1550(7) 0.0389(3) 0.051(4) 0.076(6) 0.062(5) —0.002(4) 0.013(4) -0.017(4)
C9) 8f 0.6526(2) 0.1839(6) 0.0826(2) 0.041(4) 0.038(4) 0.055(4) -0.009(3) 0.004(3) -0.007(3)
c(10) §&f 0.5919(3) 0.1817(6) 0.0784(2) 0.040(4) 0.028(4) 0.061(5) 0.001(3) 0.001(4) 0.006(3)
c(11) & 0.7460(3) 0.1967(8) 0.1366(2) 0.046(4) 0.046(5) 0.058(5) 0.002(4) -0.004(4) 0.001(4)
c(12)y §&f 0.8334(2) 0.307%(7) 0.1769(2) 0.039(4) 0.037(4) 0.061(5) 0.005(3) -0.003(3) -0.002(4)
c(13)y §&f 0.8716(2) 0.2029(7) 0.1640(2) 0.040(4) 0.038(4) 0.088(5) 0.007(4) —0.006(4) 0.007(4)
Cc(14) §&f 0.9283(3) 0.2192(7) 0.1770(2) 0.051(5) 0.053(5) 0.068(5) 0.006(4) 0.010(4) 0.002(4)
c(s) §&f 0.9485(2) 0.3390(8) 0.2032(2) 0.029(4) 0.074(6) 0.056(5) 0.006(4) 0.004(3) 0.008(4)
c(16) 8f 0.9115(3) 0.4459(8) 0.2172(2) 0.043(4) 0.064(5) 0.070(5) —0.003(4) -0.005(4) -0.015(4)
can  §f 0.8537(2) 0.4281(7) 0.2047(2) 0.036(4) 0.050(5) 0.069(5) 0.008(3) 0.008(3) -0.016(4)
c(18) §f 0.5012(3) 0.1915(8) 0.1191(3) 0.046(4) 0.042(5) 0.098(6) -0.002(4) 0.013(4) 0.009(5)
casy  §f 0.4106(2) 0.32447) 0.1031(2) 0.033(4) 0.049(5) 0.057(4) 0.001(3) 0.007(3) 0.009(4)
C(0) & 0.3897(2) 0.4625(7) 0.0895(2) 0.042(4) 0.039(4) 0.060(4) -0.006(3) 0.010(3) 0.000(4)
Cc(21) §&f 0.3330(2) 0.4810(8) 0.0772(2) 0.038(4) 0.058(5) 0.071(5) 0.003(4) 0.009(4) -0.005(4)
C22) ¢& 0.2983(2) 0.3631(9) 0.0791(2) 0.033(4) 0.068(5) 0.058(4) —0.001(4) 0.006(3) —0.008(4)
C(23) 8f 0.3181(3) 0.2269(8) 0.0926(3) 0.048(5) 0.057(6) 0.096(6) -0.001(4) 0.012(4) 0.017(5)
C24) 8f 0.3744(3) 0.2077(7) 0.1051(2) 0.040(4) 0.052(5) 0.101(6) —0.009(4) 0.008(4) 0.024(5)
Cc(25) 8&f 0.5716(3) 0.8132(7) 0.0808(3) 0.076(5) 0.047(5) 0.112(6) -0.011(4) 0.002(5) 0.006(5)
C(26) 8f 0.5802(3) 0.5722(8) 0.0267(2) 0.085(6) 0.097(7) 0.071(5) -0.011(5) 0.004(4) -0.014(5)
c27ny  §f 0.6762(3) 0.8133(7) 0.1898(2) 0.053(4) 0.088(6) 0.078(5) 0.001(4) 0.003(4) —0.005(5)
Cc(28) ¢&f 0.6642(3) 0.6423(8) 0.2692(2) 0.050(4) 0.090(6) 0.114(7) 0.003(5) 0.001(4) 0.018(5)
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