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Abstract. C12HI3C1N202, Mr = 252.70, triclinic, P1, a 
=9"193(1),  b=9 .243 (2 ) ,  c = 9 . 7 0 6 ( 2 )  A, a = 
123.15 (2), /3 = 115.19 (2) ,  y =  66-67 (2) °, V =  
610"15 A 3, Z = 2, D m = 1"398, Dx = 1.377 Mg m -3, 
A(Mo Ka) = 0"71069/~, /z  = 0-257 mm-1,  F(000) = 
264, room temperature, R = 0.0395, wR = 0.0318 for 
994 observed reflections. Molecules in the crystal are 
discrete but contain intramolecular N--H- . .O bonds 
whose dimensions are normal for this type of com- 
pound [N(8)..-O(14) = 2-583 (6), H(N8)...O(14) = 
1-86, N(15)..-O(13) = 2.665 (6), H(N15)...O(13) = 
2-01/~, N(8)---H(N8)-..O(14) = 137, N(15)--- 
H(N15)--.O(13) = 146°]. One bond in the aceto- 
acetamide group [C(12)---N(15), length 1.319 (6) A] 
has partial double-bond character, suggesting some 
electron delocalization. A similar effect has also been 
observed in 2-(4-chlorophenylhydrazono)-N-methyl- 
acetoacetamide [Mehdi, Sadanandam, Shetty & 
Rama Rao (1986). Acta Cryst. CA2, 347-349]. 

Introduction. The title compound exhibits broad 
spectrum fungicidal activity against Penicillin 
tardum, Helminthosporium halodes and Fusarium 
oxysporicum, and the X-ray investigation was under- 
taken to study the conformation of the molecule. 

Experimental' Pale-yellow crystals, obtained on 
recrystallization from ethanol, were prepared by 
mixing N-methylacetoacetamide with ethyl formate 
and 3-chloroaniline and heating under reflux in an 
oil bath. A suitable crystal of dimensions 0"38 × 0.33 
x 0.15 mm was mounted on a Enraf-Nonius CAD-4 

automatic diffractometer. D,,, by flotation in zinc 
bromide and thallous formate solution. Cell param- 
eters obtained by least-squares refinement from 25 
reflections with 14 < 20 < 34 °. Intensity data col- 
lected using monochromated Mo Ka radiation and 
to---0 scan technique for 4 < 20 < 50 °, two standard 
reflections (611, 511) measured after every 80 reflec- 
tions showed no significant variation in intensity; 
Lorentz and polarization corrections applied but not 
absorption. A total of 1996 reflections (hkl ranges 
0-10, 0--10, 0-11) were measured. Of these, 1878 
were unique and 1189 were classified as observed [F 
> 4tr(F)];  Rint = 0-0117. Non-H atoms were located 
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using SHELXS86 (Sheldrick, 1985) and refined by 
full-matrix methods, with anisotropic thermal 
parameters, using the 994 reflections with F > 5tr(F) 
to R = 0"081. The phenyl ring was then constrained 
to be  a regular planar hexagon (C- -C = 1-395/~), 
and H atoms riding on corresponding C atoms at 
1.08/~, and all U(H) refined. The constraints were 
then removed and full-matrix weighted {w = [o-2(F) 
+ g(F2)] -1, g = 9.21 x 10 -4 (refined)} least-squares 
refinement on F yielded R = 0.0395 and wR = 0-0318 
at convergence [A/tr=0-033 (max.) and 0-0037 
(mean) over the last three cycles] with largest peak in 
final difference Fourier synthesis +0.311 and mini- 
mum of -0 .283 e/~k -3.  Neutral-atom scattering 
factors from International Tables for X-ray Crystal- 
lography (1974, Vol. IV) and refinements performed 
with SHELX76 (Sheldrick, 1976). 

Discussion. The molecular structure, numbering 
scheme and bond lengths are depicted in Fig. 1. 
Final atomic coordinates and equivalent isotropic 
thermal parameters for all non-H atoms are given in 
Table 1, while valence angles and hydrogen-bond 
data are listed in Table 2.* The structure consists of 
independent  molecules which are almost planar. 
Except for the C(12)--N(15) bond [1.319 (6)A], all 
other molecular and intramolecular bonds are 
normal for this type of compound. A comparison 
with the bonds in 2-(4,chlorophenylhydrazono)-N- 
methylacetoacetamide (Mehdi, Sadanandam, Shetty 
& Rama Rao, 1986) is shown in Table 3. The partial 
double-bond character of C(12)--N(15) suggests 
electron delocalization and this effect is also 
observed in the acetoacetamide [(II), Table 3]. The 
intramolecular distances N(8)...O(14) and N(15)..- 
O(13) here also compare well with the distances 
N.-.O(1) and  N(3)--O(2) in the acetoacetamide 
(Table 3). In both cases the molecule tends to remain 
planar because rotation is inhibited by the hydrogen 

* Lists of structure factors, anisotropic thermal parameters and 
H-atom parameters have been deposited with the British Library 
Document Supply Centre as Supplementary Publication No. SUP 
52725 (8 pp.). Copies may be obtained through The Technical 
Editor, International Union of Crystallography, 5 Abbey Square, 
Chester CH1 2HU, England. 
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Table 1. Atomic coordinates (x  10 4) and equivalent 
isotropic thermal parameters (/~2 x 103) with e.s.d. 's in 

parentheses 

Ueq is defined as one third o f  the trace o f  the orthogonalized 
U~ tensor. 

x y z Ueq 
C1 4432 (1) 1751 (2) 3816 (1) 76 (8) 
C(2) 6398 (5) - 302 (6) 1730 (5) 48 (25) 
C(3) 5825 (4) 1407 (6) 2840 (5) 50 (25) 
C(4) 6325 (5) 2821 (6) 3206 (6) 55 (28) 
C(5) 7425 (6) 2497 (6) 2410 (6) 62 (29) 
C(6) 8008 (5) 827 (6) 1291 (5) 57 (27) 
C(7) 7502 (4) --593 (5) 931 (4) 43 (23) 
N(8) 8136 (4) -2279 (4) -230 (4) 48 (21) 
C(9) 7782 (5) -3818 (6) 804 (5) 47 (24) 
C(10) 8455 (4) -5429 (5) - 1942 (5) 41 (23) 
C(I1) 7973 (5) -6992 (6) -2395 (5) 53 (28) 
C(12) 9699 (5) -5539 (5) -2604 (5) 44 (24) 
O(13) 8563 (4) -8493 (4) -3350 (4) 68 (20) 
O(14) 10111 (3) -4177 (3) -2162 (3) 61 (19) 
N(15) 10390 (4) -7099 (5) -3654 (5) 56 (24) 
C(16) 11590 (8) -7323 (7) -4381 (9) 67 (36) 
C(17) 6712 (8) -6805 (8) - 1649 (8) 75 (41) 

c, L 

. ~  ~o'~ ~ ~014 

Fig.- 1. Perspective view of  the molecule with bond lengths (A), 
e.s.d.'s are in parentheses. 

Table 2. Bond angles (o) with e.s.d.'s in parentheses 
and intramolecular hydrogen-bond geometry (A and °) 

CI--C(3)--C(4) 119.5 (4) 
C(2)--C(3)--CI 118.0 (4) 
C(2)--C(3)--C(4) 122.5 (4) 
C(2)--C(7)--C(6) 119.2 (4) 
C(2)---C(7)~N(8) 122.6 (4) 
C(3)---C(2)--C(7) l 18.6 (4) 
C(3)--C(4)---C(5) 117-8 (5) 
C(4)--C(5}--C(6) 121-5 (5) 
C(5)---C(6)---C(7) 120.4 (5) 
C(6)---C(7)---C(8) I 18. l (4) 
C(7)--N(8)---C(9) 128.3 (4) 

N(8)---C(9)--C(10) 125.3 (4) 
C(9)---C(10)--C(I 1) !18-3 (4) 
C(9}--C(10)---C(12) 119"3 (4) 
C(10)---C(ll)---C(13) 122-5 (4) 
C(10)--C(ll)---C(17) 120.1 (5) 
C(10)---C(12)--O(14) 120.7 (4) 
C(10)--C(12)--N(15) 119.2 (4) 
C(ll}--C(10)--C(12) 122.3 (5) 
O(13)---C(ll)--C(17) 117.4 (5) 
O(14)---C(12)--N(15) 120.0 (4) 
C(12)--N(15)--C(16) 122.9 (5) 

N(8)~H(N8) 0-89 
N(8)...O(14) 2.583 (6) 
H(N8)...O(14) 1.86 
N(15)--H(NI5) 0.75 
N(I 5)--0(13) 2.665 (6) 
H(N 15)---(13) 2.01 

N(8)---H(N8)-..O(14) 137 

N(15)--H(N 15)-..O(I 3) 146 

Table 3. Comparison of bond lengths (A) with 
corresponding bonds & 2-(4-chlorophenylhydrazono)- 

N-methylacetoacetamide (II) 

Atom labels relate to the present structure (I). 

(I) (II) 
C(7)--N(8) 1.399 (5) 1-391 (7) 
C(12)---N(15) 1.319 (6) 1-315 (8) 
C(I 6)--N(I 5) 1.443 (6) 1.43 (I 0) 
C(12)---O(14) 1-249 (6) 1.241 (7) 
C(I 1)--O(13) 1-228 (6) 1.229 (8) 
N(8)-.-O(14) 2.583 (6) 2.557 (7) 
N(15)...O(I 3) 2.665 (6) 2.692 (8) 

bonding. Packing of the molecule is shown in Fig. 2. 
This diagram was computed using MOLDRAW 
(Ugliengo, Borzani & Viterbo, 1987). The inter- 
molecular interactions are all van der Waals. 
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Fig. 2. Packing of  the molecules. 
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