
Ζ. Kristallogr. NCS 217 (2002) 43-44 

© by Oldenbourg Wissenschaftsverlag, München 

43 

Crystal structure of 3,6-bis(4-biphenylyl)pyrrolo[3,4-c]pyrrole-l,4-dione, 
C30H20N2O2 

J . Mizuguchi* 1 and T. Miyazaki" 

1 Yokohama National University. Graduate School of Engineering. Department of Applied Physics. 79-5 Tokiwadai. Hodogaya-ku. 240-8501 Yokohama. Japan 
" Yokohama National University. Faculty of Education, 79-2 Tokiwadai. Hodogaya-ku. 240-8501 Yokohama. Japan 

Received September 9. 2001. accepted December 12, 2001 ; CCDC-No. 1267/725 

Abstract 
C30H20N2O2, triclinic, PI (No. 2), a = 7.226(2) A, b = 21.886(4)À, 
c = 6.793(5) À, a = 95.25(3)°, β = 90.18(4)°, y = 93.82(2)°, 
V= 1067.4 Â3, Z = 2, RgJF) = 0.073, wR^F) = 0.201, T= 253 K. 

Source of material 
The title compound was obtained from CIBA Specialty Chemi-
cals. The sample was purified by sublimation at about 620 K, us-
ing a two-zone furnace [1]. After 60 h, a number of red platelet 
crystals were obtained. 

Experimental details 
The quality of the crystal studied was not sufficiently high, so that 
only 45% of the measured reflections could be considered as ob-
served (/obs > 3a(/0bs))· This is also reflected in the final relative 
high Λ-values. 

Discussion 
Diketopyrrolopyrrole (abbreviated to DPP) pigments are indus-
trially important red pigments based on the novel diketopyrrolo-
pyrrole chromophore [2]. DPPs are also used as colorants for 
imaging areas as well as a color filter for LCD applications. Up to 
now, five DPP-derivatives are on the market and most of their 

structures have already been analyzed [3-6]. The title compound 
(BP-DPP) is characterized by an extremely large bathochromic 
shift upon crystallization as compared with other DPP analogues. 
The present structure analysis has therefore been carried out in or-
der to clarify the electronic structure of BP-DPP. As shown in the 
figure, the molecule is deformed as characterized by molecular 
symmetry of Ci. The two phenyl rings on each side of the hetero-
cyclic ring system are twisted asymmetrically in opposite direc-
tions. In addition, the heterocyclic ring system is not entirely 
planar, but is folded in the middle with a dihedral angle of 175.7°. 
Due to this deformed structure, a dipole moment of about 0.18 D 
appears perpendicular to the molecular plane. The molecules are 
arranged in a fashion "bricks in a brick wall", just like J-aggre-
gates in cyanine dyestuffs [7]. There are two kinds of stacking col-
umns: one is composed of the molecules with an upward dipole 
moment while the neighboring column comprises the molecules 
with a downward dipole moment. The polar molecules are stacked 
pairwise so as to reduce the electrostatic energy. On the other hand, 
on the molecular plane along the a axis, there are chains of 
intermolecular hydrogen bonds between the NH group of one mol-
ecule and the O atom of the neighboring one. This forms a 
two-dimensional hydrogen bond network as found in all DPP 
pigments [3-6]. Details of the correlation between the crystal 
and electronic structures are given in references [8,9]. 

Table 1. Data collection and handling. 

Crystal: red platelet, size 0.20 χ 0.35 χ 0.20 mm 
Wavelength: Mo Ka radiation (0.7107 Â) 
μ· 0.86 cm"1 

Diffractometer, scan mode: Rigaku AFC7R, ω/2θ 
2βπϋχ: 55.02° 
N(hkl)measured, N(hkl)aniquc: 5319,5319 
Criterion for /0bs, N(hkl)gc. /obs > 3 σί/obsj, 2407 
N(param) refined: 367 
Programs: SHELXS-86 [10], teXsan [11], 

ORTEPII [12] 

Table 2. Atomic coordinates and displacement parameters (in A2). 

Correspondence author (e-mail: mizu-j@ynu.ac.jp) 

Atom Site X y ζ U¡ so 

H(l) li 0.34(1) -0.042(3) 0.21(1) 0.045 
H(2) li 1.15(1) 0.044(3) 0.29(1) 0.045 
H(3) li 0.31(1) -0.149(3) 0.17(1) 0.045 
H(4) li 0.281(9) -0.253(3) 0.04(1) 0.045 
H(5) li 0.84(1) -0.239(3) -0.10(1) 0.045 
H(6) li 0.870(9) -0.135(3) 0.01(1) 0.045 
H(7) li 0.338(9) -0.354(3) 0.09(1) 0.045 
H(8) li 0.321(9) -0.458(3) -0.01(1) 0.045 
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Table 2. Continued. 

Atom Site X J" ζ ( / ¡ S O 

H(9) li 0.50(1) -0.492(4) -0.30(1) 0.045 
H(10) li 0.73(1) -0.418(3) -0.44(1) 0.045 
H(11) li 0.732(9) -0.319(3) -0.33(1) 0.045 
H(12) 21 1.19(1) 0.136(3) 0.50(1) 0.045 
H(13) 2i 1.196(9) 0.244(3) 0.61(1) 0.045 
H(14) 2i 0.654(9) 0.259(3) 0.44(1) 0.045 

Table 2. Continued. 

Atom Site χ ν ; U¡ w 

H(15) 21 0.625(9) 0.154(3) 0.33(1) 0.045 
H( 16) 2 / 1.117(9) 0.316(3) 0.85(1) 0.045 
H(17) 2/ 1.15(1) 0.416(3) 0.97(1) 0.050 
H( 18) 2 i 0.99(1) 0.499(4) 0.77(1) 0.048 
H(I9) li 0.806(9) 0.464(3) 0.52(1) 0.046 
H(20) li 0.789(9) 0.354(3) 0.39(1) 0.045 

Table 3. Atomic coordinates and displacement parameters (in Â2). 

Atom Site X y ζ U π Vii C 3 3 f i : Un U2X 

CXI) li 1.0836(5) -0.0653(2) 0.1742(7) 0.018(2) 0.019(2) 0.043(3) 0.001(2) 0.000(2) -0.004(2) 
0(2) li 0.4046(5) 0.0683(2) 0.3275(7) 0.017(2) 0.023(2) 0.047(3) 0.002(2) 0.001(2) -0.005(2) 
N(l) li 0.4638(7) -0.0323(3) 0.2194(8) 0.014(3) 0.028(3) 0.037(3) 0.002(2) 0.001(2) -0.002(2) 
N(2) li 1.0245(7) 0.0348(2) 0.2910(8) 0.013(2) 0.024(3) 0.030(3) -0.002(2) 0.000(2) -0.001(2) 
C(l) li 0.9714(8) -0.0255(3) 0.2151(9) 0.020(3) 0.020(3) 0.031(4) 0.002(2) 0.001(2) 0.001(3) 
C(2) li 0.7718(8) -0.0273(3) 0.2104(9) 0.016(3) 0.020(3) 0.029(3) 0.001(2) -0.001(2) 0.003(3) 
C(3) li 0.6145(8) -0.0665(3) 0.1747(9) 0.018(3) 0.013(3) 0.029(4) 0.000(2) -0.003(2) -0.001(2) 
C(4) li 0.5925(9) -0.1318(3) 0.1046(9) 0.026(3) 0.022(3) 0.019(3) 0.000(3) 0.002(2) 0.002(2) 
C(5) li 0.4238(9) -0.1662(3) 0.120(1) 0.023(3) 0.025(3) 0.039(4) -0.001(2) 0.007(3) -0.004(3) 
C(6) li 0.4082(9) -0.2285(3) 0.050(1) 0.027(3) 0.018(3) 0.038(4) -0.005(2) 0.001(3) -0.002(3) 
C(7) 2i 0.5577(9) -0.2578(3) -0.0351(9) 0.027(3) 0.023(3) 0.025(3) -0.001(3) -0.002(3) 0.003(3) 
C(8) li 0.7272(8) -0.2227(3) -0.049(1) 0.024(3) 0.020(3) 0.034(4) 0.000(2) 0.001(3) -0.003(3) 
C(9) li 0.7446(8) -0.1605(3) 0.022(1) 0.022(3) 0.028(3) 0.032(4) -0.001(2) 0.002(3) 0.000(3) 
C(10) li 0.5419(9) -0.3236(3) -0.1091(9) 0.032(4) 0.019(3) 0.031(4) 0.001(3) 0.000(3) -0.001(3) 
C( l l ) li 0.4255(9) -0.3661(3) -0.018(1) 0.035(3) 0.029(3) 0.035(4) 0.000(3) 0.005(3) -0.002(3) 
C(12) li 0.412(1) -0.4276(3) -0.086(1) 0.042(4) 0.024(3) 0.052(5) -0.003(3) -0.003(3) 0.002(3) 
C(13) li 0.514(1) -0.4487(3) -0.248(1) 0.047(4) 0.019(3) 0.048(4) 0.001(3) -0.003(3) -0.006(3) 
C(14) li 0.628(1) -0.4074(3) -0.341(1) 0.046(4) 0.028(4) 0.041(4) 0.003(3) 0.003(3) -0.007(3) 
C(15) li 0.6421(9) -0.3452(3) -0.272(1) 0.037(4) 0.021(3) 0.046(4) -0.001(3) 0.008(3) -0.001(3) 
C(16) li 0.5181(8) 0.0289(3) 0.2817(9) 0.017(3) 0.027(3) 0.022(3) -0.001(2) 0.001(2) 0.002(2) 
C(17) 2 i 0.7174(8) 0.0318(3) 0.2764(9) 0.021(3) 0.018(3) 0.029(4) -0.001(2) 0.000(2) -0.001(3) 
C(18) 2 i 0.8756(8) 0.0700(3) 0.3247(9) 0.019(3) 0.025(3) 0.022(3) -0.001(2) 0.000(2) 0.001(3) 
C(19) li 0.8954(9) 0.1345(3) 0.398(1) 0.023(3) 0.019(3) 0.030(4) -0.002(2) -0.001(3) -0.003(3) 
C(20) 2 i 1.0644(8) 0.1609(3) 0.4793(9) 0.022(3) 0.020(3) 0.033(4) 0.002(2) -0.003(3) 0.001(3) 
C(21) 2 i 1.0830(8) 0.2228(3) 0.549(1) 0.025(3) 0.022(3) 0.034(4) -0.006(2) -0.006(3) -0.003(3) 
C(22) 2 i 0.9339(9) 0.2606(3) 0.5358(9) 0.033(4) 0.020(3) 0.025(3) 0.001(3) 0.000(3) 0.000(3) 
C(23) 2 i 0.7672(9) 0.2335(3) 0.456(1) 0.029(3) 0.023(3) 0.041(4) 0.003(3) -0.003(3) -0.006(3) 
C(24) li 0.7471(9) 0.1718(3) 0.388(1) 0.026(3) 0.025(3) 0.034(4) -0.003(2) -0.005(3) -0.001(3) 
C(25) li 0.9547(8) 0.3267(3) 0.6118(9) 0.023(3) 0.022(3) 0.031(4) -0.002(3) -0.002(3) -0.001(3) 
C(26) li 1.070(1) 0.3467(3) 0.772(1) 0.042(4) 0.025(3) 0.042(4) -0.002(3) -0.008(3) -0.003(3) 
C(27) 2 i 1.089(1) 0.4089(3) 0.842(1) 0.055(5) 0.029(4) 0.041(4) -0.001(3) -0.014(3) -0.012(3) 
C(28) li 0.992(1) 0.4516(3) 0.752(1) 0.049(5) 0.025(4) 0.046(4) 0.001(3) -0.005(3) -0.004(3) 
C(29) li 0.879(1) 0.4312(3) 0.590(1) 0.044(4) 0.023(3) 0.049(4) 0.002(3) -0.001(3) -0.002(3) 
C(30) li 0.8588(9) 0.3705(3) 0.521(1) 0.037(4) 0.027(3) 0.035(4) 0.001(3) -0.008(3) -0.001(3) 
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