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In the title compound, C;sH4N,Os, the benzene ring of the
nicotinate residue is inclined at an angle of 64.06 (10)° to the
benzene ring of the nitrophenoxy group. The molecules are
linked by two intermolecular C—H---O and N—H--:N
hydrogen bonds into a complex three-dimensional framework
structure. C—H- -7 interactions also contribute to the
stability of the crystal packing.

Related literature

For the biological importance of nicotine derivatives, see
Yildiz (2004). For reference structural data, see Allen et al.
(1987).
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Experimental

Crystal data

Cy6H14N,4O5 y =88.835(1)°
M, = 34231 V =809.83 (11) A®
Triclinic, PT Z=2

a =17.9831 (6) A Mo Ko radiation
b =8.8661 (7) A @ =011 mm™"

¢ =122797 (10) A T=294(2) K

a = 69.012 (1)°
B =86342 (1)°

Data collection

Bruker SMART APEX CCD area-

detector diffractometer
Absorption correction: none
8410 measured reflections

Refinement

R[F? > 20(F%)] = 0.049
wR(F?) = 0.167

S =1.07

3145 reflections

235 parameters

Table 1

Hydrogen-bond geometry (A, °).

0.30 x 0.20 x 0.20 mm

3145 independent reflections
2146 reflections with I > 20(I)
Rine = 0.023

H atoms treated by a mixture of
independent and constrained
refinement

Appax =022 € A3

APmin = =020 e A3

Cgl is the centroid of the N1/C4/C3/C2/C1/CS5 ring.

D—H---A D—H H---A DA D—H---A
C7—H7B---04 0.97 252 3229 (3) 130
N2—H24. - N3" 0.86 (2) 223 (2) 3.040 (3) 157.5 (19)
N2—H2B---01 092 (2) 1.84 (2) 2593 (2) 137.1 (18)
C7—H7B- - -Cgl' 0.97 2.92 3716 (3) 140

Symmetry codes: (i) —x, —y + 1, —z +1; (ii)) —x+1, -y +2, —z + 1.

Data collection: SMART (Bruker, 2001); cell refinement: SAINT-

Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to
solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to
refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
PLATON (Spek, 2003); software used to prepare material for
publication: SHELXTL (Sheldrick, 2001).

The authors gratefully acknowledge financial support of this
work by the National Basic Research Programme of China
(grant No. 2003CB114400), the National Natural Science
Foundation of China (grant No. 20372023) and Syngenta.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: SJ2374).
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Comment

Pyridine derivatives are important compounds because of their presence in numerous natural products. For example, nicotine
is found in a wide variety of plants, which play important roles in metabolism and possess a wide spectrum of biological
activity (Yildiz, 2004). We report here the molecular structure of the nicotinate derivative (I) (Fig. 1). In the title compound,
all bond lengths and angles are within normal ranges (Allen et al., 1987) and the molecules are linked by two intermolecular
C—H--O and N—H-*N hydrogen bonds into a complex three-dimensional framework structure (Fig. 2). Weak C—Hn
interactions (Table 1, Cg is a centroid of the N1/C4/C3/C2/C1/C5 ring) also contribute to the crystal packing stability.

Experimental

A mixture of 4-amino-5-cyano-6-methanesulfonyl-2-methyl-nicotinic acid ethyl ester (1.4 g, 5 mmol) and catalytic solid
K»>CO3 (0.012 g, 0.1 mmol) were added to a solution of 2-nitro-phenol (0.7 g, 5 mmol) in anhydrous ethanol (20 ml), stirred

for2 hat341 K and filtered. The filtrate was condensed and the residue recrystallized from dichloromethane/ petroleum ether
to give pure 4-amino-5-cyano-2-methyl-6-(2-nitro-phenoxy)-nicotinic acid ethyl ester (yield 86%). Crystals of (I) suitable

for X-ray structure analysis were grown from ethanol.

Refinement

Amine H atoms were refined with fixed isotropic displacement parameters Ujso(H) = 1.2Ueq(N). All other H atoms were

placed in calculated positions, with C—H distances in the range 0.93-0.97 A and refined using a riding-model approxim-
ation, with Ujso(H) = 1.2-1.5U¢q(C).

Figures

Fig. 1. The structure of (I). showing 50% probability displacement ellipsoids and the atom-
numbering scheme.

o by Fig. 2. Part of the crystal packing of (I) showing the formation of dimers linked by hydrogen-
e 4 — bonds (dashed lines).
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Ethyl 4-amino-5-cyano-2-methyl-6-(2-nitrophenoxy)nicotinate

Crystal data
Ci16H14N405
M,=342.31
Triclinic, PT
Hall symbol: -P 1
a=179831(6) A
bh=28.8661 (7) A
c=12.2797 (10) A
a=69.012 (1)°
B=86.342 (1)°

v =88.835 (1)°

zZ=2

Fooo =356

Dy =1.404 Mgm >
Mo Ko radiation
1=0.71073 A

Cell parameters from 2185 reflections
0=2.5-24.8°

p=0.11 mm !
T=294(2)K

Block, yellow

0.30 x 0.20 x 0.20 mm

¥'=1809.83 (11) A®

Data collection

Bruker SMART APEX CCD area-detector 2146 reflections with 7> 20(7)

diffractometer

Radiation source: fine-focus sealed tube Rint=0.023
Monochromator: graphite Omax = 26.0°
T=2942)K Omin = 1.8°
¢ and o scans h=-9—-9
Absorption correction: none k=-9—-10
8410 measured reflections /=-15-15

3145 independent reflections

Refinement

Refinement on F° Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring

Least-squares matrix: full .
sites

H atoms treated by a mixture of
independent and constrained refinement

w = 1/[cX(Fo2) + (0.0992P)°]

R[F? > 26(F?)] = 0.049

WR(F?) =0.167 5 5
where P = (F,~ + 2F.%)/3

§=1.07 (A/6)max < 0.001

3145 reflections Apmax =022 ¢ A3

235 parameters Apmin =—0.20 ¢ A7

Primary atom site location: structure-invariant direct . .
Extinction correction: none

methods
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Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two 1.s. planes) are estimated using the full covariance mat-

rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of F* against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-
al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > 2sigma(F2) is used only for calculat-

ing R-factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice

as large as those based on F, and R— factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

X y z Uiso*/Ueq
Cl 0.2580 (2) 0.4848 (2) 0.52656 (15) 0.0386 (4)
2 0.3286 (2) 0.6325 (2) 0.52562 (14) 0.0370 (4)
c3 0.3988 (2) 0.6298 (2) 0.62939 (15) 0.0395 (4)
C4 0.3964 (2) 0.4853 (2) 0.72421 (15) 0.0410 (5)
Cs 0.2584 (2) 0.3490 (2) 0.63016 (15) 0.0406 (5)
C6 0.1914 (2) 0.4850 (2) 0.41669 (15) 0.0410 (5)
c7 0.0793 (3) 0.3396 (3) 0.31026 (17) 0.0582 (6)
H7A 0.1691 0.3657 0.2494 0.070*
H7B —0.0098 0.4180 0.2844 0.070*
Cs 0.0149 (3) 0.1740 (3) 0.3342 (2) 0.0666 (7)
HSA 0.1043 0.0976 0.3587 0.100*
HS8B —0.0281 0.1683 0.2645 0.100*
H8C —0.0733 0.1492 0.3949 0.100*
C9 0.1826 (3) 0.1880 (2) 0.64853 (17) 0.0545 (6)
H9A 0.2494 0.1351 0.6051 0.082*
H9B 0.0707 0.2029 0.6221 0.082*
HOC 0.1790 0.1227 0.7301 0.082*
Cl10 0.4724 (2) 0.7727 (2) 0.63351 (15) 0.0444 (5)
Cll 0.4771 (3) 0.3499 (2) 0.91776 (16) 0.0470 (5)
c12 0.3363 (3) 0.2736 (3) 0.98573 (16) 0.0536 (6)
Cl13 0.3529 (3) 0.1356 (3) 1.08299 (17) 0.0643 (6)
H13 0.2578 0.0829 1.1267 0.077*
Cl4 0.5091 (3) 0.0763 (3) 1.11508 (18) 0.0649 (7)
H14 0.5206 —0.0165 1.1806 0.078*
Cls 0.6482 (3) 0.1545 (3) 1.05021 (19) 0.0659 (7)
H15 0.7544 0.1158 1.0729 0.079*
Cl16 0.6325 (3) 0.2898 (3) 0.95177 (17) 0.0569 (6)
Hl16 0.7281 0.3409 0.9079 0.068*
N1 0.3292 (2) 0.35024 (18) 0.72735 (13) 0.0438 (4)
N2 03315 (2) 0.7694 (2) 0.43277 (15) 0.0493 (5)
H2A 0.376 (3) 0.855 (3) 0.4358 (18) 0.059*
H2B 0.280 (3) 0.763 (2) 0.3694 (18) 0.059%
N3 0.5293 (3) 0.8913 (2) 0.63011 (14) 0.0612 (5)
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01
02
03
N4
04
05

0.1840 (2)
0.14144 (18)
0.47215 (18)
0.1667 (3)
0.1477 (2)
0.0543 (3)

0.60489 (18)
0.34349 (16)
0.49029 (15)
0.3358 (4)
0.4784 (3)
0.2366 (4)

Atomic displacement parameters (142 )

Cl1
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl11
C12
Cl13
Cl14
Cl15
Cl16
N1
N2
N3
01
02
03
N4
04
05

Ull

0.0385 (10)
0.0370 (10)
0.0416 (11)
0.0424 (11)
0.0417 (11)
0.0423 (11)
0.0720 (15)
0.0756 (16)
0.0711 (14)
0.0547 (12)
0.0591 (13)
0.0527 (13)
0.0697 (16)
0.0813 (17)
0.0618 (15)
0.0514 (12)
0.0500 (10)
0.0650 (12)
0.0888 (14)
0.1016 (12)
0.0730 (10)
0.0704 (10)
0.0603 (14)
0.0948 (15)
0.0550 (14)

Geometric parameters (4, °)

C1—C5
Cl—C2
C1—Cé
C2—N2
C2—C3
C3—C4
C3—C10
C4—N1
C4—03
C5—N1
C5—C9

U22

0.0368 (10)
0.0324 (10)
0.0341 (10)
0.0408 (11)
0.0354 (11)
0.0376 (11)
0.0594 (14)
0.0589 (15)
0.0367 (11)
0.0395 (12)
0.0450 (12)
0.0674 (14)
0.0748 (16)
0.0661 (15)
0.0741 (16)
0.0630 (14)
0.0372 (9)
0.0354 (10)
0.0410 (11)
0.0464 (9)
0.0426 (8)
0.0435 (8)
0.109 (2)
0.1149 (17)
0.171 (3)

1.404 (2)
1431 (2)
1.481 (2)
1.335(2)
1.417 (2)
1.388 (2)
1.425 (3)
1.309 (2)
1.359 (2)
1.356 (2)
1.497 (3)

0.32916 (12)

0.41824 (11)

0.81893 (11)

0.95640 (18)

0.90715 (17)

0.9836 (3)
U33 U12
0.0419 (10) 0.0019 (8)
0.0394 (9) ~0.0006 (8)
0.0432 (10) ~0.0005 (8)
0.0404 (10) 0.0002 (8)
0.0441 (10) 0.0013 (8)
0.0425 (10) ~0.0002 (8)
0.0481 (11) ~0.0071 (11)
0.0743 (15) ~0.0113 (12)
0.0512 (11) ~0.0104 (10)
0.0390 (10) ~0.0004 (9)
0.0383 (10) ~0.0033 (10)
0.0428 (10) 0.0028 (11)
0.0397 (11) ~0.0108 (13)
0.0391 (11) 0.0015 (13)
0.0554 (13) 0.0050 (12)
0.0502 (11) ~0.0086 (11)
0.0434 (8) ~0.0004 (7)
0.0452 (9) ~0.0090 (8)
0.0522 (10) ~0.0149 (10)
0.0463 (8) ~0.0109 (8)
0.0482 (8) ~0.0033 (7)
0.0447 (7) ~0.0063 (7)
0.0623 (13) 0.0128 (14)
0.0783 (12) 0.0484 (13)
0.174 (3) ~0.0182 (16)

C9—HIA

C9—HIB

C9—HOC

C10—N3

Cl1—C16

Cl1—CI2

Cl11—03

Cl2—Cl13

Cl12—N4

Cl3—Cl4

C13—HI13

0.0663 (5)
0.0534 (4)
0.0531 (4)
0.0800 (7)
0.0958 (7)
0.1476 (12)
U13 U23
~0.0053 (8) ~0.0154 (8)
~0.0006 (7) ~0.0105 (8)
~0.0042 (8) ~0.0140 (8)
~0.0074 (8) ~0.0146 (9)
~0.0072 (8) ~0.0130 (8)
~0.0053 (8) ~0.0131 (9)
~0.0169 (10) ~0.0227 (10)
~0.0163 (12) ~0.0322 (12)
~0.0162 (10) ~0.0074 (9)
~0.0093 (9) ~0.0130 (9)
~0.0112 (9) ~0.0149 (9)
~0.0069 (9) ~0.0217 (10)
0.0027 (10) ~0.0105 (11)
-0.0136 (11) ~0.0074 (10)
~0.0206 (11) ~0.0128 (12)
~0.0118 (9) ~0.0109 (10)
~0.0106 (7) ~0.0122 (7)
~0.0114 (8) ~0.0098 (8)
~0.0131 (9) ~0.0123 (8)
~0.0231 (8) ~0.0073 (7)
~0.0205 (7) ~0.0175 (6)
~0.0205 (7) ~0.0119 (6)
~0.0020 (10) ~0.0218 (13)
~0.0232 (10) ~0.0348 (12)
~0.0053 (14) -0.010 (2)
0.9600
0.9600
0.9600
1.140 (2)
1371 (3)
1.387 (3)
1.395 (2)
1.381 (3)
1.469 (3)
1.369 (3)
0.9300
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C6—01
C6—02

C7—02

Cc7—C8
C7—H7A
C7—H7B
C8—HSA
C8—HS8B
C8—H8C
C5—Cl1—C2
C5—C1—C6
C2—C1—C6
N2—C2—C3
N2—C2—Cl
C3—C2—Cl
C4—C3—C2
C4—C3—C10
C2—C3—CI10
N1—C4—03
N1—C4—C3
03—C4—C3
N1—C5—Cl
N1—C5—C9
Cl1—C5—C9
01—C6—02
01—C6—Cl
02—C6—Cl
02—C7—C8
02—C7—H7A
C8—C7—H7A
02— C7—H7B
C8—C7—H7B
H7A—C7—H7B
C7—C8—HSA
C7—C8—HS8B
H8A—C8—HSB
C7—C8—HSC
H8A—C8—HSC
H8B—C8—H8C
C5—C9—HY9A
C5—C9—H9B
C5—C1—C2—N2
C6—C1—C2—N2
C5—C1—C2—C3
C6—C1—C2—C3
N2—C2—C3—C4
Cl—C2—C3—C4
N2—C2—C3—C10

1.215 (2)
1.318 (2)
1.457 (2)
1.486 (3)
0.9700
0.9700
0.9600
0.9600
0.9600

118.42 (15)
124.14 (17)
117.43 (15)
119.45 (16)
123.34 (16)
117.21 (15)
118.35 (16)
121.79 (16)
119.85 (16)
119.80 (16)
125.17 (16)
115.03 (16)
122.69 (17)
111.75 (15)
125.56 (16)
120.82 (16)
123.74 (17)
115.44 (15)
107.72 (16)
110.2
110.2
110.2
110.2
108.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5

~178.52 (17)
24(3)

1.8 (3)
~177.30 (15)
~179.08 (17)
0.6 (3)
-03(3)

C14—C15
Cl4—H14

C15—C16

C15—HI5

C16—HI16

N2—H2A

N2—H2B

N4—04

N4—05
H9A—C9—HI9B
C5—C9—H9C
H9A—C9—HIC
HOB—C9—H9C
N3—C10—C3
C16—C11—C12
C16—C11—03
C12—C11—03
C13—Cl12—Cl1
C13—C12—N4
C11—CI12—N4
C14—C13—Cl12
C14—C13—HI3
C12—C13—HI3
C15—C14—C13
C15—Cl14—H14
C13—Cl14—Hl14
C14—C15—Cl6
C14—C15—HI5
C16—C15—HI5
C11—C16—CI5
C11—C16—H16
C15—C16—HI16
C4—NI1—C5
C2—N2—H2A
C2—N2—H2B
H2A—N2—H2B
C6—02—C7
C4—03—Cl1
04—N4—05
04—N4—C12
05—N4—C12
03—C11—CI2—N4
C11—C12—CI13—C14
N4—C12—C13—Cl4
C12—C13—C14—C15
C13—C14—C15—Cl6
C12—C11—C16—C15
03—CI11—Cl16—CI5

1.368 (3)
0.9300
1.375 3)
0.9300
0.9300
0.86 (2)
0.92 (2)
1.201 (3)
1.214 (3)

109.5
109.5

109.5

109.5
176.00 (18)
118.77 (18)
116.93 (18)
124.21 (18)
120.4 (2)
118.3 (2)
121.4 (2)
120.0 (2)
120.0
120.0

119.6 (2)
120.2
120.2
120.7 (2)
119.7

119.7

120.5 (2)
119.8

119.8
118.08 (15)
120.3 (14)
114.6 (13)
125 (2)
116.55 (14)
118.84 (15)
124.5 (3)
119.0 (2)
116.5 (2)
1.1 (3)
22(3)
~178.2 (2)
-0.1(3)
~1.5()
13(3)
178.09 (19)
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C1—C2—C3—C10
C2—C3—C4—N1
C10—C3—C4—N1
C2—C3—C4—03
C10—C3—C4—03
C2—C1—C5—N1
C6—C1—C5—N1
C2—C1—C5—C9
C6—C1—C5—C9
C5—C1—C6—O01
C2—C1—C6—O01
C5—C1—C6—02
C2—C1—C6—02

C16—C11—C12—C13
03—C11—C12—C13
C16—C11—C12—N4

Hydrogen-bond geometry (4, °)

D—H-4
C7—H7B-04
N2—H2A-N3i
N2—H2B-01
C7—H7BCgl!

179.41 (16)
-23(3)
178.96 (18)
177.40 (16)
-1.4(3)
-2.903)
176.06 (16)
176.76 (18)
-42(3)
176.23 (18)
-4.8(3)
-4.8(3)
174.18 (15)
-2.8(03)
~179.35 (17)
177.6 (2)

D—H
0.97
0.86 (2)
0.92 (2)
0.97

Symmetry codes: (i) —x, —y+1, —z+1; (ii) —x+1, —y+2, —z+1.

Cl14—C15—C16—C11
03—C4—N1—C5
C3—C4—N1—C5
Cl1—C5—N1—C4
C9—C5—N1—C4
01—C6—02—C7
C1—C6—02—C7
C8—C7—02—C6
N1—C4—03—C11
C3—C4—03—C11
Cl16—C11—03—C4
C12—C11—03—C4
C13—C12—N4—04
C11—C12—N4—04
C13—C12—N4—05
C11—C12—N4—05

H-A
2.52
223 (2)
1.84 (2)
2.92

DA
3.229 (3)
3.040 (3)
2.593 (2)
3.716 (3)

0.8 (4)
~178.43 (16)
1.2(3)
1.5(3)
~178.27 (16)
0.5(3)
~178.49 (16)
~174.60 (17)
0.3 (3)
~179.36 (16)
118.4 (2)
—64.9 (3)
150.4 (2)
-30.0 (3)
-30.2 (3)
149.4 (3)

D—H-A
130
157.5 (19)
137.1 (18)
140
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Fig. 1
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Fig. 2
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