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Abstract

C21H20N4O7S, monoclinic, P21/c (no. 14), a = 17.003(2) Å,
b = 14.403(2)Å, c = 9.211(1)Å, � = 97.941(2)°, V = 2233.9Å3,
Z = 4, Rgt(F) = 0.0461, wRref(F

2) = 0.1261, T = 296 K.

Source of material

Syringic acid (4-hydroxy-3,5-dimethoxy benzoic acid, 50 g, 250
mmol) was added to acetic anhydride (350mL) for hydroxyl pro-
tecting. The acetylation compound (10.0 g, 38.66 mmol) of
syringic acid was poured into SOCl2 (60 mL) and stirred for 6-7
hours at 80 °C. Then the excess of SOCl2 was evaporated. The in-
termediate 3,5-dimethoxy-4-acetoxy-benzoyl chloride was ob-
tained. Then, sulfadiazine (4.23 g, 16.91 mmol), tetrahydrofuran
(THF, 43.7mL) and pyridine (8 mL)were added to the intermedi-
ate (4.37 g, 16.90 mmol) and stirred for 24 hours in an ice bath.
Among them, pyridinewas the catalyst for the reaction [6].When
the reaction was completed, the solvent was evaporated under
vacuum, and the residue was washed with water. Recrystallized
from methanol and THF for more than 10 days, the title product
was obtained. The m. p. was determined as 588-590 K using a
XT-4 melting point instrument (Beijing Taike Instrument Co.,
Ltd, Beijing, China). NMR spectra were recorded on an
AVANCE III 300 NMR instrument (Bruker, Germany). 1

H-

NMR (300 MHz, DMSO-d6) �: 2.295 (3H, s, H-9), 3.863 (6H, s,
H-10,11), 7.044 (1H, t, J=5.0 Hz, H-20), 7.315 (1H, s, H-N2),
7.963 (2H, d, J=9.0Hz, H-13,17), 8.034 (2H, d, J=9.0Hz,H-
14,16), 8.517 (2H, d, J=5.0 Hz, H-19,21), 10.565 (H, s, H-N1),
11.77 (2H, s, H-2,6); 13

C-NMR (75 MHz, DMSO-d6) �:
168.38(C-18), 165.89 (C-8), 158.81 (C-7), 157.40 (C-3,5),
152.11 (C-19,20), 143.45 (C-12), 135.08 (C-15), 133.13 (C-4),

131.21 (C-1), 129.22 (C-14,16), 120.25 (C-13,17), 116.26 (C-
21), 105.27 (C-2,6), 56.71 (C-10,11), 20.57 (C-9). IR spectra

(potassium bromide) were recorded on a NEXUS 470 Fourier
Transform IR spectrophotometer (Thermo Nicolet Corporation,
USA). IR (�max, cm

–1): 3505, 3461 (�N-H); 3191, 3041 (�=C-H);
1772, 1749 (�C=O); 1685, 1670, 1655, 1648, 163, 1532, 1505,
1436 (�C=C); 1339, 1174, 1162, 1134, 949, 668, 595, 570, 563,
547, 530, 522, 509, 488, 478, 467, 459, 454, 440,430, 415, 407.
ESI-MS: m/z 471.1 [M-1]+.

Experimental details

All the H atoms were positioned geometrically with d(N–H) =
0.86 Å, d(C–H) = 0.93 - 0.96 Å and treated as riding withUiso(H)
= 1.2 Ueq(N,C) and Uiso(H) = 1.5 Ueq(O).

Discussion

Syringic acid and its derivatives are widely used in perfume, pes-
ticides, pharmacy and organic synthesis industry [1-4]. For me-
dicinal purposes, syringic acid can restrain bacteria and fungus, is
a main part of antibacterial ingredients of artemisia stelleriana.
On the other hand, it has a sedative and a local anesthetic effect. In
our previous studies, it was found that the phenolic acid com-
pounds including syringic acid, chlorogenic acid, ferulic acid,
vanillic acid, caffeic acid and protocatechuic acid from Blumea
riparia DC play a significant role in the antiplatelet activity [5].
So, sulfonamideswere selected as the amine part for synthesizing
aromatic amides. The crystal structure of the title compound
shows that the pyrimidine ring is almost coplanar with maximal
deviation of 0.0123 Å and it makes a dihedral angle of 73.86°
with the linker (N2–S1–O5). The presence of a big conjugated
system in syringic acid amide can strongly allow it to stabilize
through �-electron delocalization. The presence of a –CO–NH–
backbone would allow this compound to have some antibacterial
activity. The compound exhibits both intermolecular and
intramolecular hydrogen bonds, with the former containing
N–H···O and N–H···N, the latter only containing N–H···O. The
intermolecular and intramolecular hydrogen bonds connect the
molecule into a three-dimensional supramolecular architecture.
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Crystal: colourless blocks, size 0.25�0.30�0.33 mm
Wavelength: Mo K� radiation (0.71073 Å)
�: 1.96 cm�1

Diffractometer, scan mode: CCD area detector, � and �
2�max: 50°
N(hkl)measured, N(hkl)unique: 17304, 3936
Criterion for Iobs, N(hkl)gt: Iobs > 2 �(Iobs), 2938
N(param)refined: 298
Programs: SHELX [7]

Table 1. Data collection and handling.

_____________
* Correspondence author (e-mail: cuiwulin@163.com)

H(2A) 4e 0.4477 0.5063 1.0919 0.054
H(2B) 4e �0.0687 0.7755 0.6503 0.047
H(6B) 4e �0.0106 0.8872 1.0514 0.045
H(1A) 4e 0.0967 0.8304 1.0173 0.057
H(17A) 4e 0.1429 0.6054 0.9151 0.047
H(16A) 4e 0.2517 0.5232 1.0250 0.045

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso



380 C21H20N4O7S
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Atom Site x y z U11 U22 U33 U12 U13 U23

H(14A) 4e 0.3153 0.7362 1.2959 0.060
H(19A) 4e 0.5033 0.8447 1.1628 0.063
H(13A) 4e 0.2067 0.8188 1.1861 0.062
H(10A) 4e �0.2324 0.8202 0.3818 0.110
H(10B) 4e �0.1927 0.7497 0.4994 0.110
H(10C) 4e �0.1401 0.8209 0.4273 0.110
H(20A) 4e 0.6063 0.8248 1.0286 0.070

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso
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H(11A) 4e �0.1267 1.0400 1.2409 0.130
H(11B) 4e �0.0527 0.9828 1.2082 0.130
H(11C) 4e �0.1345 0.9331 1.2103 0.130

Table 2. continued.

Atom Site x y z Uiso
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