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butadi~ne-l,3 (1,48A) et le prop6nal (1,45A); la 
mol6cule pr6sente donc un caract~re de simple liaison 
plus accentu6 que dans ces derni~res molecules, 
ph6nom6ne qui selon Eriks et al. (1983) serait attribu- 
able ~ la contribution de la forme r6sonante O - -  
C+(R)--C+(R)--O - dans la structure ~lectronique des 
d~riv~s dicarbonyl~s. 

La quasi invariance de la distance entre les deux 
carbonyles lorsqu'on passe de la die&one h son d~riv6 
dichlor6 (respectivement 1,540 et 1,527/~) donne ~t 
penser que la substitution des atomes de chlore en a du 
carbonyle ne modifie pas la conjugaison entre les deux- 
groupes C=O de faqon appr6ciable. 

Comme pour la butanedione-2,3 mais de faqon 
moins marqu6e, la liaison C(1)-C(2)  est plus courte 
que C(2)--C(2~); l'6cart est de 0,025 A pour le d~riv~ 
dihalog6n~ et de 0,065 A pour la dic&one non 
substitu6e. 

En conclusion, la structure de la dichloro-l,4 
butanedione-2,3 h l'6tat solide se caract6rise par une 
disposition antip6riplanaire de ses deux groupes carbon- 
yle et une orientation synp+riplanaire des groupes C=O 
et C-C1 adjacents. Nous montrerons dans un prochain 
m6moire que les conform+res centrosym&riques de ce 
compos6 ont un moment dipolaire incompatible avec 
leur structure tout comme la die&one non substitu+e. 

Nous exprimons nos plus vifs remerciements ~t MM 
G. Mascherpa et R. Fourcade (Laboratoire des Acides 
Min6raux, LA 79 Montpellier) pour l'aide qu'ils ont 
bien voulu apporter ~ la r+alisation de ce travail. 
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Abstract. C26H2006, Mr=428"45 ,  triclinic, P1, a 
=10 .513 (2 ) ,  b = 1 4 . 3 2 5 ( 2 ) ,  c = 8 . 7 8 5 ( 1 ) A ,  a =  
105.16(1), f l=120 .90 (1 ) ,  y = 9 3 . 4 7 ( 1 )  °, V =  
1065.0 (3) A 3, z =  2, Dm= 1.33 (1), D x =  
1.336 Mg m -3, m.p. = 457.2-458.7 K, ;~(Cu Ka) = 
1.54178 A, g =  0-70 mm -1, F ( 000 ) =  448, room tem- 
perature, R = 0.042 for 2465 observed reflections. The 
influence of substituents on the internal angles of the 
benzene ring was determined by using the analysis 
proposed by Domenicano & Murray-Rust [Tetra- 
hedron Lett. (1979), pp. 2283-2286]. The geom- 

* IUPAC name: 4-(10-acetoxy-9-anthryl)- 1,3-phenylene diace- 
tate. 

0108-2701/86/030343-05501.50 

etry of the 9,10-disubstituted anthracene ring system 
has been analysed and compared with that of unsub- 
stituted anthracene. 

Introduction. 9-Acetoxy-10-arylanthracenes, which all 
exhibit a marked fluorescence in organic solvents 
(Gronowska, Aleksandrzak & Heldt, 1981), have been 
investigated as active media in dye lasers (Heldt, 1983). 
It was found (Heldt, 1983) that of the above com- 
pounds those having an OAc group in position 2 of the 
benzene ring show laser activity different from the 
others, probably due to the interaction of this group 
with the n electrons of anthracene. In order to explain 
these differences, X-ray structural studies of some 
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9-acetoxy- 10-arylanthracenes were undertaken. 
Another reason was to determine the influence of 
substituents, mainly OAc groups, on the aromatic 
systems. For the title compound (ADA hereafter) the 
analysis proposed by Domenicano, Mazzeo & Vaciago 
(1976) and Domenicano & Murray-Rust (1979, here- 
after DMR) can be applied. 

OAc 
[ 

~OAc 

OA~ 

Experimental. ADA prepared by Hubacher's (1958) 
method; light-brown parallelepipedal crystals grown 
from ethanol by slow evaporation; crystal system and 
approximate cell dimensions determined from Weissen- 
berg and oscillation photographs; density measured by 
flotation in aqueous KI solution; crystal specimen 
0.2 x 0.3 x 0.5 mm; Syntex P21 four-circle diffrac- 
tometer, graphite-monochromated CuKa radiation, 
0--20 scan mode, background and intensity of reflec- 
tions calculated by peak-profile analysis (Lehmann & 
Larsen, 1974; Jask61ski, 1979); accurate cell 
parameters refined from setting angles of 15 reflections 
with 10 < 0 <  26°; max. ( s in0) /2=0.5460A -1, 
- 1 1  < h <  11, - 1 5  < k <  15, 0 < l < 9 ,  2834 unique 
reflections measured, 2467 considered observed [I > 
1-96 a(/)], Lp correction but no absorption correction. 
Structure solved by direct methods with MULTAN78 
(Main, Hull, Lessinger, Germain, Declercq & 
Woolfson, 1978), renormalization of E's using smaller 
temperature factor B = 3.0 instead of B = 3.6 A 2 
calculated by program was necessary, best set of phases 
allowed location of all non-H atoms; choice of space 
group P i  justified by calculated E statistics and 
successful refinement. Structure refined by full-matrix 
least squares with SHELX76 (Sheldrick, 1976), func- 
tion minimized ~ w ( I F o l -  IFcl) z, w-l=o2(Fo), e(Fo) 
based on counting statistics; 13 H atoms located from 
difference synthesis, positions of remaining H atoms 
calculated, CH a groups treated initially as rigid groups 
with tetrahedral grometry and constrained C - H  
distances of 1.08 A, finally all constraints removed; 
anisotropic thermal parameters for non-H atoms and 
isotropic for H atoms; two very strong reflections 
appeared to suffer from extinction and were omitted; 
final R = 0.042, wR = 0.052 and S -- 5.66; max. and 
mean Ale in last cycle 0.39 and 0.02; max. and min. 
height in final Ap map +0.18 and -0 .21  e ,/t-3; atomic 
scattering factors from International Tables for X-ray 
Crystallography (1974). 

Discussion. The positional parameters and Ueq for 
non-H atoms are given in Table 1.* A stereoview of the 
molecule with atom labelling is shown in Fig. 1. Bond 
lengths and angles are listed in Table 2. In order to 
explain the values of the internal angles of the benzene 
ring, DMR analysis was used. In accordance with the 
suggestion of Domenicano & Murray-Rust (1979) this 
method can be applied not only to mono- and 
para-disubstituted but also to polysubstituted benzene 
derivatives. ADA was therefore treated as a tri- 
substituted benzene derivative in which each sub- 
stituent, two OAc groups and one 9-acetoxy-10-anthryl 
(9AA hereafter), induces distortions Aa, Aft, A7 and A6 
from 120 ° of all internal angles of the ring (idealized 
mm2 symmetry for the substituent effects is used). 

OAc 

OAe 

9AA 

With the assumption that substituent effects are 
independent and can be superimposed, the following 
angular parameters 
tionally the DMR 
--0.54Aa --0.30): 

Substituent 
OAc 
9AA 

were calculated (using addi- 
experimental equation Aft= 

Aa A/~ A~ A~ 
1.4 -1 .1  0.3 0.2 

--2.2 0.9 0-2 0 . 0 .  

With Taft's inductive parameter, a t, for the OAc group 
taken as 0.42 (Brownlee, Hutchinson, Katritzky, 
Tidwell & Topsom, 1968), the OAc group can be 
included in the DMR correlation diagram of Aa vs o v 
Fig. 2 shows that the OAc group, having a weak 
a-electron-withdrawing character, fits well this cor- 
relation line. The angular parameters for OAc and 9AA 
must, however, be confirmed by data from other 
compounds. For this purpose the structural analysis of 
p-diacetoxybenzene has been carried out (Roszak, 
Borowiak & Gawron, 1984) giving for the OAc group 
Aa + A6= 1.7 and Aft+ A 7 = - 0 . 8 5 ,  which are in a 
good agreement with the results of this work. Addition- 
ally, similar analysis for some other para-disubstituted 
benzene derivatives (with OAc as one of the sub- 
stituents) and 9-acetoxy-10-arylanthracenes will be 
carried out. 

* Lists of structure factors, anisotropic thermal parameters, 
H-atom parameters, bond lengths and angles involving H atoms, 
least-squares-planes' data and a PLUTO (Motherwell & Clegg, 
1978) drawing of the molecular packing have been deposited with 
the British Library Lending Division as Supplementary Publication 
No. SUP 42580 (19 pp.). Copies may be obtained through The 
Executive Secretary, International Union of Crystallography, 5 
Abbey Square, Chester CH1 2HU, England. 
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The internal angles at the C atom to which the OAc 
group is bonded are: 121.0 (3) ° for acetylsalicylic acid 
(Wheatley, 1964), 122.9 (3) ° for 2-acetoxy-3-methyl- 
benzoic acid (Chiari, Fronczek, Davis & Gandour, 
1981) and 122.2 (1) ° for 2-acetoxy-6-methylbenzoic 
acid (Fronczek, Merrill & Gandour, 1982) and they 
also correspond to the a-electron-withdrawing charac- 
ter of this substituent. However, DMR analysis for the 
first two of these, where the COOH group is almost 
coplanar with the benzene ring, assuming known 

Table 1. Fractional coordinates (x 10 4) and equivalent 
isotropic thermal parameters (/~2x 104) for non-H 

atoms with e.s.d.'s in parentheses 

U e q -  1 " * * - ~YtYyua, aj a ,  aj. 

x y z U~,, 
C(l) 7650 (3) 3044 (2) 5540 (3) 351 (7) 
C(2) 7313 (3) 2838 (2) 3702 (3) 358 (7) 
C(3) 6019 (3) 3072 (2) 2287 (4) 435 (8) 
C(4) 5689 (3) 2856 (2) 515 (3) 521 (9) 
C(5) 6624 (3) 2386 (2) - 0  (4) 539 (10) 
C(6) 7868 (3) 2153 (2) 1285 (4) 473 (9) 
C(7) 8263 (3) 2367 (2) 3177 (3) 385 (7) 
C(8) 9516 (3) 2138 (2) 4546 (3) 403 (8) 
C(9) 9941 (3) 2386 (2) 6403 (3) 402 (8) 
C(10) 11287 (3) 2187 (2) 7819 (4) 510 (9) 
C(I 1) 11662 (3) 2443 (2) 9609 (4) 596 (10) 
C(I 2) 10722 (3) 2891 (2) 10133 (4) 578 (10) 
C(13.) 9419 (3) 3078 (2) 8826 (4) 465 (9) 
C(14) 8981 (3) 2850 (2) 6920 (3) 376 (7) 
C(15) 6549 (3) 3415 (2) 5998 (3) 359 (7) 
C(16) 5118 (3) 2810 (2) 5195 (3) 362 (7) 
C(17) 4095 (3) 3108 (2) 5651 (4) 426 (8) 
C(18) 4513 (3) 4048 (2) 6932 (3) 416 (8) 
C(19) 5883 (3) 4684 (2) 7713 (4) 438 (9) 
C(20) 6896 (3) 4365 (2) 7248 (4) 439 (8) 
C(21) 9976 (4) 645 (2) 3252 (5) 641 (12) 
C(22) 11116 (6) 212 (4) 2937 (10) 942 (20) 
C(23) 5311 (3) 1143 (2) 4163 (4) 494 (9) 
C(24) 4914 (7) 348 (3) 2408 (7) 782 (16) 
C(25) 2187 (3) 4479 (2) 6316 (4) 460 (9) 
C(26) 1401 (4) 4854 (3) 7277 (5) 529 (11) 
O(I) 10451 (2) 1656 (1) 4055 (3) 494 (6) 
0(2) 8803 (3) 202 (2) 2874 (4) 1036 (11) 
0(3) 4614 (2) 1901 (1) 3742 (2) 436 (5) 
O(4) 6129 (2) 1161 (1) 5744 (3) 622 (7) 
0(5) 3579 (2) 4358 (1) 7375 (2) 510 (6) 
0(6) 1747 (2) 4314 (2) 4715 (3) 737 (9) 

b 

c l s  Ct5 

cl C3 C! C"J 

Cl~ cq c12 c2 

el l  c9 o5 c5 el l  c1 

ClO 

Ol 01 

Fig. 1. Stereoview of the ADA molecule with 50% probability 
thermal ellipsoids (OR TEPII; Johnson, 1976). 

substituent effects of Me and COOH (Domenicano & 
Murray-Rust, 1979), is not unequivocal. In the third 
structure, the COOH group is twisted by 44.7 ° from 
the plane of the benzene ring and, in this case, the 

Table 2. Bond lengths (,~,) and angles (o) with e.s.d.'s in 
parentheses 

C(1)-C(2) 
C(I)-C(14) 
C(2)-C(3) 
C(2)-C(7) 
C(3)-C(4) 
C(4)-C(5) 
C(5)-C(6) 
C(6)-C(7) 
C(7)-C(8) 
C(8)-C(9) 
C(8)-O(1) 
C(9)-C(10) 
c(m)-c(11) 
C(l 1)-c(12) 
C(12)-C(13) 
C(13)-C(14) 
C(9)-C(14) 
c(1)-c(15) 

1.403 
.409 
.430 
.434 
.349 
-415 
-352 
• 428 (3) 
• 386 (3) 
• 385 (3) 
• 411 (3) 

1.434 (3) 
1.345 (4) 
1.411 (4) 
1.362 (4) 
1-424 (3) 
1.435 (3) 
1.492 (3) 

(3) C(15)-C(16) 1.395 (3) 
(3) C(16)-C(17) 1.381 (3) 
(3) C(16)-O(3) 1.399 (3) 
(3) C(17)-C(18) 1.380 (3) 
(3) C(18)-C(19) 1.369 (4) 
(4) C(18)-O(5) 1.403 (3) 
(4) C(19)-C(20) 1.384 (3) 

C(15)-C(20) 1.392 (3) 
C(21)-O(1) 1.365 (3) 
C(21)-0(2) 1.186 (3) 
C(21)-C(22) 1.496 (5) 
C(23)-0(3) 1.371 (3) 
C(23)-0(4) I. 192 (3) 
C(23)-C(24) 1.488 (4) 
C(25)-0(5) 1.365 (3) 
C(25)-0(6) 1.180 (3) 
C(25)-C(26) 1.489 (4) 

C(2)-C(I)-C(14) 120.2 (2) C(1)-C(15)-C(16) 120.8 (2) 
C(2)-C(1)-C(15) 119.7 (2) C(1)-C(15)-C(20) 122.3 (2) 
c(14)-c(1)-c(15) 120.0 (2) c(20)-c(15)-c(16) 116.9 (2) 
C(1)-C(2)-C(3) 122.0 (2) C(15)-C(16)-C(17) 122.6 (2) 
C(1)-C(2)-C(7) 120.4 (2) C(15)-C(16)-O(3) 119.9 (2) 
C(7)-C(2)-C(3) 117.6 (2) C(17)-C(16)-O(3) 117-2 (2) 
C(2)-C(3)-C(4) 121.6 (2) C(16)-C(17)-C(18) 118.0 (2) 
C(3)-C(4)-C(5) 120.6 (3) C(17)-C(18)-C(19) 121.7 (2) 
C(4)-C(5)-C(6) 120.3 (3) C(17)-C(18)-O(5) 120.4 (2) 
C(5)-C(6)-C(7) 121.2 (3) C(19)-C(18)-O(5) 117.7 (2) 
C(6)-C(7)-C(8) 123.6 (2) C(18)-C(19)-C(20) 119-3 (2) 
C(2)---C(7)-C(6) 118.7 (2) C(19)-C(20)-C(15) 121.5 (3) 
C(2)-C(7)-C(8) 117-7 (2) C(8)-O(1)-C(21) 115.6 (2) 
C(7)-C(8)-C(9) 123.6 (2) O(1)-C(21)-C(22) 110-8 (3) 
C(7)-C(8)-0(1) 118.8 (2) 0(1)-C(21)-0(2)  122.4 (3) 
C(9)-C(8)-0(1) 117.5 (2) 0(2)-C(21)-C(22) 126.8 (3) 
C(8)-C(9)-C(10) 122.6 (2) C(16)-0(3)-C(23) 118.7 (2) 
C(8)-C(9)-C(14) 118.4 (2) 0(3)-C(23)-C(24) 110.6 (3) 
C(10)-C(9)-C(14) 119.0 (2) 0(3)-C(23)-0(4)  122-5 (2) 
C(9)-C(IO)-C(I 1) 120.8 (3) 0(4)-C(23)-C(24) 127.0 (3) 
C(IO)-C(I 1)-C(12) 120.9 (3) C(18)-0(5)-C(25) 118.3 (2) 
C(I 1)-C(12)-C(13) 120.2 (3) 0(5)-C(25)-C(26) 110.4 (2) 
C(12)-C(13)-C(14) 121.6 (3) 0(5)-C(25)-0(6)  121.9 (2) 
C(13)-C(14)-C(1) 123.0 (2) 0(6)-C(25)-C(26) 127.7 (3) 
C(13)-C(14)-C(9) 117.5 (2) 
C(9)-C(14)-C(1) 119.5 (2) 

A a  [~ 

4.0 

NO R 

20 OAc=~ / ASO,M, 
"1.4 , A°M '~  .oN 

0 . 0  - -  N H C O M e  ../:::o. 

-2o. ~ 0.42 
I D o'.oo o'.20 o14o o~so o, 

Fig. 2. Domenicano & Murray-Rust (1979) plot of the substituent 
parameter Aa vs a t with our data for the OAc group included. 
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Table 3. A comparison of  bond lengths (A) and angles 
(°)for the anthracene moiety of  ADA with those given 
by Harlow et al. (1975)for 'average unsubstituted' and 

'average 9,10-sp2-disubstituted ' anthracene 

B D F 

Average Average 9,10-sp 2- This 
unsubstituted disubstituted work'[" 
anthracene* anthracene* 

AB 1.367 1.354 1.352 (4) 
BC 1.433 1.432 1.429 (2) 
CD 1.399 1.402 1.406 (3) 
C'D' 1.386 (I) 
AG' 1-419 1.413 1.413 (2) 
CE' 1.433 1.438 1.435 (1) 
G'AB 120.8 120.4 120.5 (2) 
ABC 120.3 121-4 121.3 (2) 
BCE' 118.9 118.0 117.6 (1) 
B'C'E 118.9 (2) 
BCD 121-7 122.2 122.8 (3) 
E'CD 119-5 119.8 120.0 (5) 
EC'D'  118.1 (4) 
CDE 121.0 120-5 120.2 (2) 
C'D'E' 123.6 (2) 

* m m m  symmetry assumed. 
m m m  symmetry assumed except for those values for which differences 

are significant according to the Cruickshank & Robertson (1953) test, then 
m m 2  symmetry assumed. 

analysis of angular deviations from 120 ° gives satis- 
factory results if the angular substituent parameters are 
those of Norrestam & Schepper (1981) for non- 
coplanar COOH. A probable reason for this could be 
the influence of even small steric hindrance of the 
COOH group, coplanar with the benzene ring, on the 
deviations from additivity of substituent effects, when 
ortho substituents are present in the molecule. This is in 
agreement with the more general interpretation given by 
Colapietro, Domenicano & Marciante (1982) of 
deviations from additivity in ortho-disubstituted ben- 
zene derivatives. The other structure with an OAc 
group, 1-acetoxy-4-nitrobenzene (p-nitrophenyl acetate) 
(Guttormson & Robertson, 1972), could not be 
analysed in this way, as the accuracy of this deter- 
mination is too low for such calculations. 

A comparison of bond lengths and angles for the 
anthracene moiety found here with those of 'average 
unsubstituted' and '9,10-sp2-disubstituted ' anthracene 
(Harlow, Loghry, Williams & Simonsen, 1975) is 
shown in Table 3. The influence of the OAc group 
bonded to atom D' on the geometry of anthracene is 
clear: the C'D'E' angle is increased by 2.6 (2) °, the 
angles EC'D' are decreased by 1.4 (4) ° and the bonds 
C'D' are contracted by 0.013(1)/~. The directions of 
these changes are in agreement with DMR-analysis 
results for OAc and with the general theory of such 
substitution effects (Domenicano, Vaciago & Coulson, 

1975). The effect of the 2,4-diacetoxyphenyl sub- 
stituent is not so large; changes for CDE, E'CD, CD 
and BCE' are: - 0 . 8  (2), +0.5 (5) °, +0.007 (3)/~, and 
- 1 . 3  (1) °, i.e. they have opposite signs, which agrees 
with the a-electron-releasing character of the phenyl 
group (Domenicano & Murray-Rust, 1979). Similar 
directions of changes are observed for 'average 9,10- 
sp2-disubstituted ' anthracene (Harlow et al., 1975). 
Additionally, for both 9,10-disubstituted anthracenes 
(see Table 3), the AB bonds are significantly contracted 
[by 0.015 (4) A for ADA], having almost pure double- 
bond character, which is the most probable reason for 
the significant increase of angles ABC and BCD [by 
1.0 (2) and 1.1 (3) °, respectively, for ADA]. 

The anthracene ring system is not strictly planar, as 
in the case of other noncentrosymmetric anthracene 
derivatives, e.g. 9-methylanthracene (Cox & Sim, 1979) 
and its derivatives (Glusker & Zacharias, 1972; 
Stallings, Monti & Glusker, 1982) and 9-{[(2-chloro- 
ethyl)thio]methyl}anthracene (Lewis, Carrell, Glusker 
& Sparks, 1976), but is slightly bent along the 
C(1)-C(8) line as shown in Fig. 3(a). The r.m.s. 
deviation from the least-squares plane through the 14 
atoms of the anthracene is 0.035 A. The outer rings are 
almost planar and form a dihedral angle of 2.9 ° 
(e.s.d.'s for dihedral angles are 0.3°). 

The bonds C(1)-C(15) and C(8)-O(1), connecting 
the anthracene ring system with its 9- and 10-sub- 
stituents, deviate from the least-squares plane of the 
anthracene moiety in a direction opposite to that of the 
direction of bending [Fig. 3(a)], which minimizes the 
steric interactions. Fig. 3(b) shows the values of these 
angle deviations. The displacements from the 
anthracene plane are 0.217(2)/~ for C(15) and 
0.089 (2) A for O(1). 

The least-squares plane of the benzene ring forms a 
dihedral angle of 68.2 ° with the anthracene least- 
squares plane. 

0.2S 

0.~0 

0,15' 

O.OS 

0.00 

-O.OS' 

-0.t0. 

(O) 

Fig. 3. (a) Distortions (A,) in the anthracene ring system in relation 
to its least-squares plane. The vertical scale is enlarged tenfold. 
(b) Angle deviations (o) of bonds C(1)-C(15) and C(8)-O(I) 
and the axis of the phenyl ring from the least-squares plane of 
anthracene. The angles are enlarged fivefold in the figure. E.s.d.'s 
are 0. I-0.2 °. 
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All the acetoxy groups are planar and their geometry 
is similar to that reported earlier (e.g. Foces-Foces, 
Cano & Garcia-Blanco, 1980). The OAc groups 
bonded to the benzene ring at C(16) and C(18) form 
dihedral angles of 75.6 and 63.8 ° , respectively, 
with the least-squares plane of the ring. The dis- 
placements of 0 (3 )  and 0 (5 )  from the benzene-ring 
plane are 0.175 (2) and 0.142 (2) /~, respectively. The 
OAc group bonded to anthracene forms a dihedral 
angle of 81.8 o with the anthracene least-squares plane. 

The geometry of the anthracene ring system is, in 
general, very similar to that of 9-acetoxy-10-(2-acetoxy- 
5-bromophenyl)anthracene (Roszak & Skrzat, 1985). 

There are no unusually short contacts in this 
structure. 
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Structure of 2-(4-Chlorophenylhydrazono)-N-methylacetoacetamide 

By SAFIA MEHDI, Y. S. SADANANDAM, MEERA M. SHETTY AND B. RAMA RAO 

Regional  Research Laboratory,  Hyderabad-500 007, India 

(Received 12 June 1985; accepted 28 October 1985) 

Abstract. CllH12C1N30 2, M , = 2 5 3 . 7 ,  P 2 J a ,  a =  
11.476(1) ,  b = 1 3 . 9 1 8 ( 3 ) ,  c = 7 . 5 6 5 ( 5 ) A ,  f l =  
97 .9 (1 )  o, V =  1196.8/~ 3, Z = 4 ,  D x =  1.41, D m =  
1.39 g cm -3, 2(Mo Ka) = 0-71069/~,  /t = 2.65 cm -I,  
F ( 0 0 0 ) = 5 2 8 ,  room temperature, R = 0 . 0 5 5 8  with 

1002 independent non-zero reflections. Intermolecular 
bonding is entirely by van der Waals  interactions. 
However, the molecule is stabilized by intramolecular 
hydrogen bonds. Except for one, all the bond lengths 
agree with those reported for azo pigments. The 
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