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Abstract

CyH,yoN4O5S, triclinic, PT (no. 2), a = 8.408(6) A,
bh=9.842(7) A, ¢ =15.15(1) A, a = 108.369(8)°,
B=101.227(9)°, y = 96.479(8)°, V' =1146.8 A>, Z=2,
Ry(F) = 0.042, wRe(F°) = 0.130, T=296 K.

Source of material

Protocatechuic acid (5.0 g, 0.0333 mol) was added to 15 mL
acetic anhydride, and allowed to react at 140 °C for 4 h, then con-
centrated. From the crude product, the white powder of acetyl
protocatechuic acid was obtained by recrystallization from
ethanol. To the acetyl protocatechuic acid (5.0 g, 0.0210 mol),
SOCI, (15 mL) was added and allowed to react for 5 h under
reflux. The excess of SOCI, was evaporated under vacuum and
the crude product was used for the amidation step. A mixture of
sulfamonomethoxine (5.9 g, 0.0210 mol) in 30 mL of THF and
5 mL pyridine was added to acetyl protocatechuic chloride and
allowed to react for 2 hours in an ice-bath and then kept at room
temperature for about 24 hours. When the reaction was complete,
the solvent was evaporated under vacuum, and the residue was
washed with water and recrystallized from MeOH and THF to
afford the title compound.

Experimental details
All H atoms were positioned geometrically with d(C—H) = 0.93-
0.96 A and refined as riding with Uys, = 1.2 U,

Discussion

Aromatic amides are a large class of organic compounds originat-
ing from condensation reaction of aromatic acid and amine [1].
The —CO-NH- backbone gives amides the function of anti-
proliferative, antiviral, antimalarial, general anesthetics and
antimicrobials [2]. Protocatechuic acid is an important compo-
nent in edible and medicinal plants, exhibiting antioxidant,
antitumor, detoxifying enzyme gene expression, possessing free
radical-scavenging and antiatherogenic capacity [3-5]. Sulfon-
amide drugs are a family of synthetic drugs used pharmacologi-
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cally as antimicrobial agents to treat human and animal
infections, in which the amide moiety may exert their effects by
modifying the metabolic activity of the invaded pathogenic
microorganisms [6-10]. So, we selected the sulfonamide as amine
part for synthesizing aromatic amides.

In the title crystal structure, all values of the geometric parameters
are normal. The benzene ring is planar within experimental
precision. In the case of protocatechuic acid amide, the presence
of a -CO-NH- backbone would make this compound antibacte-
rially active. The compound exhibits both intramolecular and
intermolecular hydrogen bonding. The intermolecular hydrogen
bonds are N3-H30---O4 with bond length 2.8784 A, bond angle
125° and symmetry {-x,1-y,1-z}, N4-H60---O2 with bond
length 2.8906 A, bond angle 145° and symmetry {l+x,y,z},
C18-H180---03 with bond length 3.2685 A, bond angle 169° and
symmetry {—x,—y,1-z}, and C22-H220---N1 with bond length
3.4771 A, bond angle 168° and symmetry {l+x,y,14z}. The
intramolecular hydrogen bonds are C5-H50---O3 with bond
length 2.9408 A, bond angle 125°, and C8—H80---O4 with bond
length 2.9210 A, bond angle 121°.

Table 1. Data collection and handling.

colorless block, size 0.22 x 0.28 x 0.32 mm
Mo K, radiation (0.71073 A)

: 1.98 cm™

Diffractometer, scan mode: Bruker SMART CCD, ¢p/w

26 max: 50°

N(hkl) measured> N(hkl)unique: 6317, 3952

Criterion for Lons, N(hkl)y: Lops > 2 0(Iops), 3402

N(param);efined: 356

Programs: SHELXS-97, SHELXL-97,

SHELXTL [10]

Crystal:
Wavelength:

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

Atom Site Occ. x y z Usso

H(3B) 2i -0.4658 0.1933 0.2863 0.047
H(4A) 2i 0.4208 0.2548 0.5383 0.044
H(1B) 2i —0.1948 -0.3692 -0.0786 0.155
H(1C) 2i -0.1127 —0.2063 —0.0540 0.155
H(1D) 2i -0.2992 -0.2615 —0.1085 0.155
H(@30O) 2i -0.2921 0.1961 0.0370 0.083
H(5A) 2i -0.3396 -0.1318 0.1857 0.064
H(7A) 2i —0.1748 0.3463 0.5025 0.045
H(8A) 2i 0.1013 0.4478 0.5702 0.044
H(10A) 2 0.2226 0.0681 0.4290 0.044
H(11A) 2i -0.0545 -0.0331 0.3602 0.044
H(14A) 2i 0.7049 0.6664 0.6578 0.049
H(15A) 2i 0.9751 0.6797 0.7347 0.064
H(18A) 2i 0.5878 0.2662 0.6710 0.047
H(22A) 2i 0.7966 0.0391 0.8767 0.111




132 CoHoN4OsS
Table 2. Continued. Table 2. Continued.

Atom Site Occ. x y z Usso Atom Site Occ. x y z Uso
H(22B) 2i 0.9621 0.0721 0.8478 0.111 H(20C) 2i 0.596 1.4074 0.5887 0.8885 0.126
H(22C) 2i 0.8006 -0.0112 0.7683 0.111 H(20D) 2i 0.404 14168 0.5608 0.8549 0.093
H(20A) 2i 0.596(5) 1.4442 0.4306 0.8689 0.126 H(20E) 2i 0.404 1.3673 0.3906 0.8203 0.093
H(20B) 2i 0.596 1.3359 0.4903 0.9406 0.126 H(20F) 2i 0.404 1.4028 0.4831 0.9296 0.093
Table 3. Atomic coordinates and displacement parameters (in A?).

Atom Site Occ. x y z Uy U Uss U, Uiz Ux

N(1) 2i —0.2675(3) —0.0019(2)  0.0239(2)  0.073(2) 0.062(1) 0.051(1) 0.005(1) 0.023(1) 0.019(1)
NQ) 2i —0.3427(3)  0.1744(2)  0.1506(2)  0.077(2) 0.043(1) 0.055(1) 0.012(1) 0.017(1) 0.021(1)
N(@3) 2i —0.4045(2) 0.1284(2) 0.2814(1) 0.035(1) 0.0344(9) 0.044(1) 0.0117(7) 0.0076(8) 0.0087(8)
N(®4) 2i 0.3595(2)  0.3193(2)  0.5503(1)  0.0319(9)  0.0318(9)  0.043(1) 0.0092(7)  0.0073(8)  0.0073(7)
o(1) 2i —0.2584(4) -0.2317(2)  0.0304(2)  0.151(2) 0.052(1) 0.083(2) 0.029(1) 0.076(2) 0.014(1)
0(2) 2i —0.4448(2) 0.1457(2) 0.4393(1) 0.040(1) 0.069(1) 0.058(1) 0.0062(8) 0.0266(8) 0.0097(9)
0(3) 2i -0.3746(2) —0.0811(2) 0.3394(1) 0.0450(9) 0.0374(8) 0.061(1) —0.0015(6) 0.0131(8) 0.0182(7)
0o4) 2i 0.3775(2)  0.5644(2)  0.6205(1)  0.045(1) 0.0315(8)  0.078(1) 0.0101(7)  —0.0019(9)  0.0095(8)
0(5) 2i 0.8713(2)  0.2425(2)  0.7579(1)  0.0405(9)  0.057(1) 0.067(1) 0.0143(7)  0.0131(8)  0.0345(8)
0O(6) 2i 0.7205(3) 0.2773(3) 0.8680(2) 0.125(2) 0.099(2) 0.087(2) 0.051(2) 0.061(2) 0.052(1)
S(1) 2i —0.35220(6)  0.07463(5)  0.37381(4)  0.0298(3) 0.0365(3) 0.0424(3) 0.0024(2) 0.0128(2) 0.0103(2)
c(1) 2i —0.2124(6) —0.2704(4) —0.0603(3)  0.145(4) 0.080(2) 0.084(2) 0.014(2) 0.0773)  —0.000(2)
CQ) 2i —0.2848(3) —0.0967(3)  0.0688(2)  0.063(2) 0.046(1) 0.054(2) 0.007(1) 0.025(1) 0.010(1)
C(3) 2i -0.3003(4)  0.1289(3)  0.0682(2)  0.099(2) 0.057(2) 0.059(2) 0.010(2) 0.026(2) 0.028(1)
C(4) 2i —0.3559(3)  0.0756(2)  0.1947(2)  0.034(1) 0.035(1) 0.040(1) 0.0016(8)  0.0036(9)  0.0097(9)
C(5) 2i -0.3289(3) —0.0635(2)  0.1556(2)  0.072(2) 0.040(1) 0.055(2) 0.013(1) 0.030(1) 0.017(1)
C(6) 2i —0.1408(3)  0.1473(2)  0.4251(2)  0.032(1) 0.035(1) 0.034(1) 0.0057(8)  0.0106(9)  0.0130(8)
c(7) 2i —0.0945(3)  0.2910(2)  0.4880(2)  0.035(1) 0.035(1) 0.041(1) 0.0111(8)  0.0116(9)  0.0095(9)
C(8) 2i 0.07043)  0.3516(2)  0.5288(2)  0.038(1) 0.029(1) 0.039(1) 0.0071(8)  0.0082(9)  0.0060(8)
C©) 2i 0.1910(2)  0.2680(2)  0.5076(1)  0.030(1) 0.034(1) 0.033(1) 0.0064(8)  0.0072(8)  0.0126(8)
C(10) 2 0.1426(3)  0.1236(2)  0.4438(2)  0.034(1) 0.034(1) 0.042(1) 0.0121(8)  0.0121(9)  0.0084(9)
c(ny 2 —0.02293)  0.0626(2)  0.4024(2)  0.036(1) 0.031(1) 0.038(1) 0.0060(8)  0.0088(9)  0.0062(8)
Cc(12) 2 0.4417(3)  0.4558(2)  0.6079(2)  0.039(1) 0.033(1) 0.038(1) 0.0057(8)  0.0083(9)  0.0122(9)
c(13) 2 0.6170(3)  0.4641(2)  0.6561(2)  0.033(1) 0.035(1) 0.035(1) 0.0033(8)  0.0091(9)  0.0100(8)
c(14) 2 0.7349(3)  0.5894(2)  0.6762(2)  0.042(1) 0.034(1) 0.046(1) 0.0043(9)  0.012(1) 0.0136(9)
c(15) 2 0.8961(3)  0.5980(3)  0.7234(2)  0.036(1) 0.041(1) 0.079(2)  —0.0040(9)  0.011(1) 0.021(1)
c(6) 2 0.9408(3)  0.4861(3)  0.7539(2)  0.030(1) 0.051(1) 0.074(2) 0.003(1) 0.006(1) 0.022(1)
c(17) 2 0.8239(3)  0.3607(2)  0.7330(2)  0.036(1) 0.042(1) 0.047(1) 0.0087(9)  0.010(1) 0.019(1)
c(18)  2i 0.6649(3)  0.3502(2)  0.6848(2)  0.036(1) 0.036(1) 0.043(1)  -0.0006(8)  0.008(1) 0.0143(9)
c@l 2 0.8041(3)  0.2057(3)  0.8249(2)  0.053(2) 0.063(2) 0.050(2) 0.007(1) 0.009(1) 0.028(1)
Cc@Q2) 2i 0.8445(4)  0.0637(3)  0.8299(2)  0.077(2) 0.083(2) 0.083(2) 0.025(2) 0.022(2) 0.054(2)
O(7) 2i  0.596(5) 1.0928(5) 0.5164(3) 0.8280(4) 0.035(2) 0.048(2) 0.047(3) 0.007(1) 0.001(2) 0.009(2)
0O(8) 2i  0.596 1.1828(4) 0.3358(4) 0.7266(2) 0.060(2) 0.086(3) 0.058(2) 0.033(2) 0.020(2) 0.016(2)
C(19) 2i  0.596 1.2105(6) 0.4322(6) 0.8008(5) 0.037(3) 0.046(3) 0.062(3) 0.012(2) 0.013(3) 0.026(3)
C(20) 2i  0.596 1.363(2) 0.491(2) 0.882(1) 0.046(7) 0.097(8) 0.098(7) —0.012(5) —0.024(5) 0.052(6)
o(7" 2i  0.404 1.1079(6) 0.4745(7) 0.7633(5) 0.029(3) 0.094(4) 0.064(4) 0.000(2) 0.004(3) 0.034(4)
0O(8") 2i  0.404 1.0973(9) 0.5164(9) 0.9143(4) 0.078(5) 0.170(7) 0.051(4) 0.015(4) 0.000(3) 0.025(4)
C(19)  2i 0.404 1.175(2) 0.493(1) 0.8539(9) 0.056(6) 0.055(5) 0.080(8) —0.002(4) —0.009(6) 0.033(5)
C(20) 2i 0.404 1.358(2) 0.481(2) 0.866(2) 0.05(1) 0.047(6) 0.09(1) 0.020(6) 0.009(7) 0.030(6)
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