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Introduction interest in the synthesis of a variety of C-
glycosides designed to inhibit specific
enzymes, act as agonists or anti-agonists in
precentral phenomena, and induce an
immunogenic response. Aryl C-glycosides, in
particular anthraquinone-carbohydrate
hybrids such as undamynone B8, have shown
DNA-binding properties and cytotoxicity [6];
therefore, they can be promising antitumor
agents. C-Glycosides presenting reactive a-
Bromo ketone functionality have been
described as irreversible inhibitors of glycosi-
dases. More sophisticated C-glycosidic
structures have been synthesized to mimic
NDP-sugars, hence act as specific inhibitors of
glycosyltransferases. C-Glycosides related to
tumor-associated antigens are another
relevant synthetic target [7]. Mimics of
antiviral, or antibacterial activities. The GalNAcal-O-Ser (Tn antigen) linked to
combination of metabolic stability and immunogenic peptides to elicit both B- and T-
relevant biological activities generated a great immune responses have been synthesized [8].

The metabolic stability of these compounds
finds application in the inhibition of
carbohydrate processing enzymes [1], C-
glycosides being able to fit into the active site
of glycosidases and glycosyltransferases
without being modified by the enzyme. This
behavior also allows mapping the active site to
study the recognition and binding processes
[2], and to investigate the mechanism of action
of these enzymes. The metabolic stability of C-
glycosides is also exploited in the generation
[3] of glycomimetic drugs resistant to in vivo
hydrolysis [4], such as integrin ligands or
glycemic immunostimulators [5]. Those
compounds showed a variety of interesting
biological properties such as antitumor,
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To achieve increased stability, ligation has
been applied to the site-specific attachment of
the sugar moiety. Chemo selectivity was
obtained by coupling a thiouracil group. It is
well known that thiouracil derivatives are of
great [9,10] biological attention, especially as
Anti-HIV, [11],
inflammatory [12], and antitumor agents
[13,14].

antimicrobial anti-

Experimental
Instruments

Melting points have been registered using the
melting point equipment of the Gallen Kamp
hot stage and adjusted. Fourier Transform
Infrarouge Species SHIMADZU (8300)
infrarouge, Japan, in range (4000-600) cm
were used to record spectra of infrarot
transform in the Fourier Transform
spectrometer SHIMADZU (8300), Japan.
Tetramethyl saline as internal standard and
DMSO0-d6 as a solvent were recorded using

Bruker, Ultrasheild (500) MHz nuclear
magnetic resonance (Germany).

Methods

Synthesis  of  S-(thiouracil  derivatives)

gluconthioate [C1-C4].[15]

Gluconic acid (0.001 mol) was added to 0.001
mol of thiouracil derivatives and 3 mL of
triethylamine in dimethylformamide, then
(0.001 mol) of SOCI; was added at 0 °C in one
pot. The mixture was stirred for 5-20 minutes
at 25 °C, then the mixture was refluxed for
2hrs. The resulting product was washed with
1 N HCI and then with 1 N NaOH. The organic
phase was dried by (Na2S04) and evaporated
to dryness to produce compounds [C1-C4].

Compound [C1]: Yield was (73%), with
mp: (166-169 °C), Rf: (0.27), IR, (cm1): 3453
(OH), 3126 (NH), 2929 (CH), 1654 (C=0) thiol,
1629(C=0) amide.

Compound [C2]: Yield was (66%), with
mp: (234-235 °C), Rf: (0.35), IR, (cm-1): 3448
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(OH), 3161 (NH), 2212 (CN), 1676 (C=0) thiol,
1625 (C=0) amide.

Compound [C3]: Yield was (63%), with
mp: (254-256 °C), Rf: (0.27), IR, (cm-1): 3431
(OH), 3058 (NH), 2275 (CN), 1642 (C=0) thiol,
1610 (C=0) amide, 1519, 1317 sym., asym.
(NO2). 'H NMR (DMSO0-d6): 3.25- 3.78 (m,5H,
Sugar protons); 4.21- 4.86 (s,4H, OH); 7.90-
8.05 (m,4 H, Ar-H); 12.01 (S,1H, NH). 13C NMR:
67.34 -98.06 (5C, CH of sugar) 94.16(1C, CH of
sugar); 112.09 (CN); 127.06 -131.46(4C, CH
aromatic); 160.13 (C=N); 168.69 (N-C=0);
197.38 (S-C=0).

Compound [C4]: Yield: (66%), mp: (178-
181 °C), IR, (cm-1): 3446 (OH), 3197 (NH),
2200 (CN), 1649 (C=0) thiol, 1598 (C=0)
amide.!H NMR (DMSO0-d6): 1.90- 3.53 (s,6H,
0CHz3); 3.35-3.99 (m,5H, Sugar protons); 4.45-
4.56 (s,4H, OH); 6.27- 6.57 (m,4 H, Ar-H); 8.15
(S,1H, NH). 13C NMR: 72.33 -90.02 (5C, CH of
sugar) 94.68 (1C, CH of sugar); 113.04 (CN);
111.069-134.12 (4C, CH aromatic); 163.16
(C=N); 164.89 (N-C=0); 194.92(S-C=0).

Synthesis of 6-(Gluco) thiouracil derivatives
[C5, C6]:[16]

A mixture of the D-glucurone (0.01 mol), ethyl
cyanoacetate (0.01 mol), thiourea or phenyl
thiourea (0.01 mol), and potassium carbonate
(0.01 mol), in 30 mL ethanol, was heated for
12 h under reflux. On cooling, the separated
precipitate was filtered, washed with ether,
and dried. The obtained solid was added to
water (20 mL), and the mixture was heated at
80-90 °C until a clear solution was obtained.
After cooling, the solution was acidified with
acetic acid, and stirring was continued for 30
min. The deposited precipitate was filtered,
washed with cold water, dried, and
crystallized from ethanol to produce
compounds [C5, C6].

Compound [C5]: Yield was (77%), mp:
(66-68 °C), IR, (cm-1): 3433 (OH), 3255 (NH),
2244 (CN), 1604 (C=0) amide. 1 H NMR
(DMSO0-d6): 1.98, 2.08 (d,2H, CH2) 3.20- 3.41
(m,5H, Sugar protons); 4.37- 4.81 (s,4H, OH);
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8.53,12.76 (S,2H, NH). 13C NMR: 67.34 -98.06
(5C, CH of sugar) 94.16(1C, CH of sugar);
112.09 (CN); 127.06 -131.46(4C, CH
aromatic); 160.13 (C=N); 168.69 (N-C=0);
197.38 (S-C=0).

Compound [C6]: Yield was (75%), mp:
(98-101 °C), Rf: (0.24), IR, (cm-1): 3423 (OH),
3182 (NH), 3082 (Ar-CH), 2124 (CN), 1612
(C=0).

Assessment of biological activity
Antibacterial and antifungal activities

Biological activity of some new free C-
glycoside analogs were tested in vitro for two
(Staphylococcus
aureus, Bacillus subtilis), three Gram-negative
(Pseudomonas Aeuroginosa,
Escherichia Coli, Klebsiella pneumoniae), and
fungi (Macrosporium) with concentration
(0.025 g/mL) using conventional cup-plate
agar diffusion method [17]. The inhibitory
zone for the spread of microorganisms on the

Gram-positive  microbes

microbes
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communication. The results were shown as
the average diameter of bacterial or fungal

growth in inhibition zones about mm for every
investigated drug [18].

Antioxidant activity

The scavenging measurements of some synthesis
compounds were estimated using a constant DPPH
assay for determining the IC50 values. Using three
unlike concentrations (10, 5, and 2.5 pg/mL) of
each compound. The absorbance was measured at
517 nm for compound [19,20]. The
antioxidant activity of the compounds was

each

compared with ascorbic acid as standard.
Results and discussion
Method

C-glycosides were accessed by two methods.
First method was via reaction of gluconic acid,
thionyl chloride, and thiouracil derivatives in
one-pot reaction in the present of

shown in

platform  incorporates this way of triethylamine as catalysis as
Equation (3.1).
o
HN R
s/
cooH N R
thiouracil
o < derivatives o
EtsN SH
oH oH sSOCls oH OH
OH SH
[C,-C4]

R— H., CIN

R'— C3 -, CgHs, P NO, CgH, 2.4 OCH; CgHi,

EQUATION (3.1)

The second method was via condensation
reaction of D-glucurone, ethyl cyanoacetate,

1" CNCH,COOEt

thiourea or phenyl thiourea, and potassium
carbonate is shown in Equation (3.2).

R=H or Ph

EQUATION (3.2)

2- thiourea
or phenylthiouea
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Some new compounds were fully
characterized by spectroscopic analysis (IR, 1H
NMR, and 13CNMR). The results are consistent

with the proposed structures.
Biological assessment
Antibacterial and antifungal activities

Compounds [C1, C4, C6] have been tested as an
antimicrobial agent for two types of Gram-
positive bacteria, three types of Gram-
negative bacteria (Pseudomonas aeruginosa,
Escherichia coli, Klebsiella pneumonia) and
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yeast-like pathogenic fungi, against a panel of
standard pathogenic strains Compounds [C1,
C4, C6] (Macrosporium). The screening was
performed with the agar disc diagram. The
chemicals examined showed considerable
action with the antibiotic and antifungal
medicines of broad scope. Compound [C1]
shows high effectiveness compared with
control for all types of bacteria and fungi.
Compound [C4] shows high effectiveness
compared with control for all types of bacteria
and fungi except Pseudomonas aeruginosa
does not give inhibition. All results are shown
in Table 1.

TABLE 1 Activity of antibiotics test of some prepared compounds
Inhibition zone diameter (mm)/Concentration 0.025 g/mL

fungi Gram-negative bacteria
No. Macros- Kklebsiella Escherichia
porium pneumonia coli
C1 13 15 17
C4 15 13 14
C6 10 12 12
L 9 12 12
P - 9 9
DMSO -Ve -Ve -Ve

Solvent: DMSO;

Gram-positive bacteria

Pseudomonas Bacillus Staphyloco
aeuroginosa subtilis ccus aureus

10 15 13

-Ve 15 15

9 14 14

9 11 12

9 9 12

-Ve -Ve -Ve

(L=luporal capsule, P = propyl thiouracil) as control Inhibition zone: (-) no zone of inhibition; (3-6) slight;
(11-20); (7-10) restrained; (11-20) strong and (20-30) very strong.

Antioxidant active

The newly synthesized compounds showed
antioxidant activity against DPPH free radicals
and gave a good scavenging percentage. So,
the compounds that were tested illustrated
antioxidant properties were selected for
further testing. Accordingly, inhibitory
concentrations (ICso) values were recorded

TABLE 2 DPPH Radical Scavenging Assay

No. Ascorbic acid IC50

and tabulated in Table 2; accordingly, we
applied the anti-oxidant activity classification
which depends on ICso range values published
by Phongpaichi [21]. See Table 3 for more
details about these ranges. So, all the prepared
compounds are considered to be of good
activity because the IC50 value is relatively
low.

% Scavenging Activity at Different Concentrations

100 pg/mL 100 pg/mL 50 pg/mL 25 pg/mL
C1 93.44 58.01 83.60 47.54 22.95
C3 99.9 49.198 95.24 59.34 33.93
C5 98.36 48.971 93.77 62.45 36.06
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C- glycoside compounds

% Scavenging

C5 c3
Concentration

FIGURE 1 Effect of the synthesized compounds toward DPPH assay

TABLE 3 Antioxidant Activity according to Phongpaichit [21]

IC50 (ng/mL

10-50 pg/mL

50-100 pg/mL

>100 pg/mL
Conclusion
In conclusion, new selective C-glycosides
continuing thiouracil derivatives were
synthesized in good yields. The new C-
glycosides formed were  structurally

characterized and tested for biological activity
against fungi and bacteria species and
antioxidant activities. Some of the tested
products showed good and moderate activity
and the results were reported.
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