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Abstract

The structure of C,;H,sN;O;, has been determined by X-ray diffraction methods. The crystal system
is monoclinic, space group F2./c, unit cell constants, a = 12.9955(9) A, b =771375) A, ¢ =
13.4699(11) A, B =107.86(1)°, V= 12852(1)A’, T=296 K, Z = 4, D, = 1.350 Mgm™". The intensity
data were collected on an Enraf-Nonius CAD-4 Diffractometer with graphite monochromated Mo Ko
radiation (A = 0.71073 A). The molecular structure was solved by direct methods and refined by full-
matrix least squares to a final R = 4.19% for 1644 unique observed F, > 46(F,) reflections and 193
parameters.
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B Ao AM-E o) A T2 §33)
o2 F7]% 03X0.3X0.35 mme|t} 493° < 9
< 1095° Atolell 257 1A wbH & A3l a =
12.9955(9) A, b = 7.7137(5) A, ¢ = 13.4699(11)
A, B =10786(1) 01, V=12852(1) A’e& A
A A+ Monoclinic, ] X EALE Z = 43S
obsrend, slAdd oje} A2 1.65° < 6 < 2497,
A5<h<140< k<9 0<]< 16 Ak|olA
2358718 3A "ol E A3, 5¥ A
v 3= 22497Y o]}, A2-8F X-ray diffractometer
+= Enraf-Nonius CAD-4, S}2H-& graphite2 wH4) 3}
& Mo Kool /202 scandlglvt. 2338 34

Table 1. Experimental data C,;H;N;O,
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Akt 45 A3 197) AR 2r|FHEE
SHELXS" & A}4-8F Direct method 2 243} 2
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Crystal data
(C13H;5N;04]
M, = 261.28
Monoclinic
P2,/c
a = 12.9955(9) A
= 77137(5) A
¢ = 13.4699(11) A
B = 107.86(1)°
vV =12852(1) A?
Z=4
D, = 1.350 Mgm™
Data collection
Enraf-Nonius CAD-4 diffractometer
/20 scans
Absorption correction : none
2358 measured reflections
2249 independent reflections

Refinement

Refinement on F*

R = 0.0419

S =1.109

wR = 0.1239

1644 reflections [F, > 46(F,)]
193 parameters

All H-atoms parameters refined
w = 1/[6(F2) + (0.0718612 x P)’
where

P = [Max(F3, 0) + 2 x FA/3

Mo Ko radiation

A =071073 A

Cell parameters from 25
reflections

0 = 4.93°~10.95°

u = 0.10 mm™

T =29 K

Block

0.3X0.3X0.35 mm
colorless

0, = 25°

h=-15— 14

k=0—9

I=0— 16

3 standard reflections
monitored every 200
reflections

intensity decay : none

(A/G)x = 0.000

AP, = 0.345 eA™

Appin = —0.193 €A~

Extinction cofficient : none

Atomic scattering factors

from International Tables for

X-ray Crystallography

(1992, vol. C, tables 4.2.6.8 and 6.1.1.4)
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hydrogen atoms of C,;H;;N;0,. The es.d.’s are in

parentheses

Table 2. Fractional atomic coordinates and equivalent
isotropic displacement parameters &Y for non- 0(1)-C1) 1.219(2)
hydrogen atoms of C;;H,;N,O,. The es.d.’s are in 0(2)-C(2) 1214(2)
parentheses. 0(3)-C(12) 1.224(2)
) N(1)-C(1) 1.338(2)
U, = 35, 3, Upiaa.a, N(1-C(3) 1453Q2)
/ N(2)-C(2) 1.350(2)
Atom X y z u, N(2)-C(1) 1.390(3)
N(@3)-C(12) 1.345(2)
O(1) -0.0444(1) 0.3777(2) 0.2038(1) 0.056(1) N3)-C(5) 1.460(2)
0(2) 0.1467(1)  0.4758(2) 0.5438(1) 0.044(1) C(2)-C(3) 1.518(3)
03) 0.2418(1) 0.1172(2) 0.6386(1) 0.048(1) C(3)-C(4) 1.522(3)
N(1) 0.1365(1) 0.3472(2) 0.2937(1) 0.037(1) C(3)-C(5) 1.546(3)
NQ2) 0.0276(1) 0.4337(2) 0.3801(1) 0.037(1) C(5)-C(6) 1.510(2)
N@3)  0.1976(1) 0.0910(2) 0.4642(1) 0.032(1) C(6)-C(1) 1.383(3)
C() 0.0331(2) 0.3847(3) 0.2826(2) 0.038(1) C(6)-C(7) 1.384(3)
C(2) 0.1261(2) 0.4373(2) 0.4524(2) 0.032(1) C(N)-C(8) 1.370(3)
C@3) 0.2077(2) 0.3862(2) 0.3976(1) 0.033(1) C(8)-C(9) 1.373(3)
C(4) 0.2818(2) 0.5388(3) 0.3972(2) 0.051(1) C(9)-C(10) 1.362(3)
C(5) 0.2718(1)  0.2259(2) 0.4524(1) 0.030(1) C(10)-C(11) 1.379(3)
C(6) 0.3499(1) 0.1581(3) 0.3985(1) 0.033(1) C(12)-C(13) 1.492(3)
(6'@)) 0.3160(2) 0.0539(3) 0.3108(2) 0.048(1) C(1)-N(1)-C(3) 112.6(2)
C(8) 0.3885(2) —0.0082(4) 0.2641(2) 0.062(1) C(2)-N(2)-C(1) 112.1(2)
C(9) 0.4965(2) 0.0307(4) 0.3039(2) 0.061(1) C(12)-N(3)-C(5) 122.1(2)
C(10) 0.5310(2) 0.1348(3) 0.3894(2) 0.054(1) O(1)-C(1)-N(1) 128.4(2)
C(11) 0.4586(2) 0.1985(3) 0.4368(2) 0.042(1) O(1)-C(1)-N(2) 124.5(2)
C(12)  0.1919(2) 0.0422(3) 0.5583(1) 0.033(1) N(D-C(1)-N(2) 107.1(2)
C(13) 0.1227(2) -0.1112(3) 0.5603(2) 0.050(1) 0(2)-C(2)-N(2) 127.1(2)
0(2)-C(2)-C(3) 125.9(2)
N(2)-C(2)-C(3) 107.0(2)
Table 3. Fractional atomic coordinates for hydrogen Egg:gg;ﬁg; i(l)(l)gg;
atoms of C,;H,;N;0, C(2)-C(3)-C(4) 109.8(2)
Atom X y z N(l)—g(3)—C(5) 113.6(2)

- -C .

H(N1) 0.1585 0.3046 0.2447 g%-cg;cg; }(1)1 283
H(N2) -0.0293 0.4520 0.3913 N(3)-C(5)-C(6) 111.7(2)
H(N3) 0.1643 0.0340 0.4104 N(3)-C(5)-C(3) 110.1(1)
HI1(C4) 0.3335 0.5057 0.3628 C(6)-C(5)-C(3) 113.0(1)
H2(C4) 0.3191 0.5724 0.4677 C(11)-C(6)-C(7) 118.1(2)
H3(C4) 0.2396 0.6346 0.3609 C(11)-C(6)-C(5) 120.2(2)
H(C5) 0.3146 0.2621 0.5226 C(7)-C(6)-C(5) 121.8(2)
H(C7) 0.2431 0.0258 0.2833 C(8)-C(7)-C(6) 120.7(2)
H(CS8) 0.3644 -0.0773 0.2049 C(9)-C(8)-C(7) 120.6(2)
H(C9) 0.5456 -0.0136 0.2728 C(10)-C(9)-C(8) 119.4(2)
H(C10) 0.6038 0.1630 0.4161 C(9)-C(10)-C(11) 120.5(2)
H(C11) 0.4831 0.2695 0.4951 C(10)-C(11)-C(6) 120.7(2)
HI(C13) 0.0901 —0.1527 0.4905 0(3)-C(12)-N(3) 122.3(2)
H2(C13) 0.0671 —0.0784 0.5899 0(3)-C(12)-C(13) 121.2(2)

H3(C13) 0.1662 -0.2013 0.6018 N(3)-C(12)-C(13) 116.6(2)
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Table 5. Torsion angles (°) for non-hydrogen atoms
of C;;HsN;O,. The e.s.d’s are in parentheses

C(3)-N(1)-C(1)-0(1) 174.7(2)
C(3)-N(1)-C(1)-N(2) -5.9(2)
C(1)-N(1)-C(3)-C(2) 5.9(2)
C(1)-N(1)-C(3)-C(4) ~110.8(2)
C(D-N(D-C(3)-C(5) 122.2(2)~
C(2)-N(2)-C(1)-O(1) 177.3(2)
C(2)-N(2)-C(1)-N(1) 3302)
C(1)-N(2)-C(2)-0(2) 179.7(2)
C(1)-N(2)-C(2)-C(3) 0.42)
C(12)-N(3)-C(5)-C(3) ~1132(2)
C(12)-N(3)-C(5)-C(6) 120.42)
C(5)-N(3)-C(12)-0(3) 6.3(3)
C(5)-N(3)-C(12)-C(13) ~172.8(2)
0(2)-C(2)-C(3)-N(1) 177.2(2)
0(2)-C(2)-C(3)-C(4) -64.6(3)
0(2)-C(2)-C(3)-C(5) 58.3(3)
N(2)-C(2)-C(3)-N(1) -3.6(2)
N(2)-C(2)-C(3)-C(4) 114.7(2)
N(2)-C(2)-C(3)-C(5) ~122.4(2)
N(1)-C(3)-C(5)-N(3) -60.9(2)
N(1)-C(3)-C(5)-C(6) 64.8(2)
C(2)-C(3)-C(5)-N{(3) 50.4(2)
C(2)-C(3)-C(5)-C(6) 176.0(2)
C(4)-C(3)-C(5)-N(3) 172.1(2)
C(4)-C(3)-C(5)-C(6) -62.3(2)
N(3)-C(5)-C(6)-C(7) 44.6(3)
N(3)-C(5)-C(6)-C(11) -135.002)
C(3)-C(5)-C(6)-C(7) -80.3(2)
C(3)-C(5)-C(6)-C(11) 100.2(2)
C(5)-C(6)-C(7)-C(8) ~179.0(2)
C(11)-C(6)-C(T)-C(8) 0.5(3)
C(5)-C(6)-C(11)-C(10) 178.8(2)
C(7)-C(6)-C(11)-C(10) ~0.8(3)
C(6)-C(7)-C(8)-C(9) 0.5(4)
C(7)-C(8)-C(9)-C(10) ~1.3(4)
C(8)-C(9)-C(10)-C(11) 1.04)
C(9)-C(10)-C(11)-C(6) 0.0(4)
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Fig. 1. Perspective view of the title compound with
the atomic numbering. Ellipsoids for non-H atoms
correspond to 50% probability.
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methyl C(12) 8] Z&Z ¢l 03)=C(12)Y °|FA
o) oz Ygubyql C-C HdAZTH ] B}
Fel A AL &  UHG P NCco AFA o=
N(D-C(1) : 1.338(2) A, N(1)-C(3) : 1.453(2) A,
N@2)-C(2) : 1.350(2) A, N(2)-C(1) : 1.3903) A,
N3)-C(5) : 1.460(2) A, N(3)-C(12) : 1.345(2) A

Table 6. Hydrogen-bonding geometry (A, °) for C,;H,:N;O,

Donor-H... Acceptor D..A H.A Angle Symmetry

N(1)-H(N1)...0(3) 2.839(2) 2.128(2) 139.81 X,-Y+05Z-05
N(2)-H(N2)...0(2) 2.845(3) 2.055(26) 164.69 X, -Y+1,-Z+1
N(3)-H(N3)...0(1) 3.005(2) 2.186(20) 163.40 X, Y-05-Z+05
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Fig. 2. A stereoscopic view of the packing for the title compound. The c-axis is vertical and g-axis horizontal.

olt}k. 7]l A N(1)-C(1), N(2)-C(2), N(3)-C(12)
2 dubd<l N-C AgtZ o] B A velidd.
ol C=02] o|FZA ol 23t Zeln e F3ol
B3 F o)Al et Yx)ge”

2 3z C3)E FALE T tetrahedral +%
ANA ApEA S o] FA SlE 7R 100.9(1)~
112,620 °|F3 Yo}, [C)-CB)-N(1) : 100.9(1)°,
N(D-CB3)-C(5) : 112.6(2)°, N(1)-C(3)-C@) : 111.92)°,
C@-C(3)-CB) : 11182 1. Az = C)-
C3)-N(1)] 72 100.9(2)° 5 AP A2+ 109° 2} &
Aolg dehdS B 4 A2t ol N, C(),
N@), C(2), C(3)7} 57+1e] W& 3§43 d&
o|c}.

2 e C(5)-N(3)-C(12)-03) &k C(5)-N(3)-
C(12)-C(13)®] torsion angle-> 6.3(3)°2} —172.8(2)°
22 o3 e

2 729 v 2950 57 ExdAE
0.062(1)~0.030(1)223 k338t kS 2k g}

22+ W2 Benzene ring-2 —0.005(2) A~0.008(2)
A el A HAHPHEE o] F3 93, N()Z NQ)
£ Z33 57are] - —0.0402) A~0.016(1)

A YoM HAHPE L o] FI AUk, O(1) F OQ)
o] 574 Fueo=zHe zZ7 -0.1063) AT
0.046(4) A Holx] Agsti glen, e7t3e] H
w2} Benzene HH Abo] 2] oHzh-2- 23.1(1)°0] ¢t

2} 2ol 3709 AT ] UL L U

w, 547252 Table 60 VR ST}

it

IEH

1) Sheldrick, G. M., “SHELXS-97", Program for
the solution of crystal structures, Univ. of
Gottinggen, Germany (1997).

2) Sheldrick, G. M., “SHELXL.-97”, Program for
the refinement of crystal structures, Univ. of
Gottinggen, Germany (1997).

3) Farrugia, L. J., J. Appl. Cryst, 32, 837-838
(1999).

4) International Tables For X-Ray Crystallography,
Vol. 1I, Kynoch Press Birmingham, England
(1986).

5) Rolland, M., Jenhi, A., Lavergne, J.-P., Martinez,
J. and Hasnaoui, A., Acta Cryst, C57, 62-63
(2001).



