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ABSTRACT 

A facile synthesis of some new 1, 2- thiazine derivatives 

by the Claisen-Schmidt reaction-induced aldolic condensation 

of enolizable aromatic ketones with substituted 

benzaldehydes, and then they were treated with urea and 

thiourea to obtain the corresponding pyrimidine derivatives. 

IR, 
1
H and 

13
C-NMR spectroscopy were used to analyze all 

produced substances.  The synthesized compounds (5, 9-11 

and 14-15) were screened for their biological activity against 

two species of bacteria and fungi according to the gram stain, 

and all compounds indicated growth inhibition against 

Escherichia coli, Staphylococcus aureus, and fungi 

respectively with different inhibition zones starting from 11 to 

26 mm. In all cases, the used two doses were (10 mg/ 1 ml in 

DMSO) and (20 mg/ 1ml DMSO). 
 

1. Introduction  
Synthesis of new heterocyclic compounds is still in 

demand, as microbes are becoming increasingly 

resistant to currently available antimicrobial 

medications. In general sultams 1 (figure 1) are  

cyclic  esters of  amino sulfonic acids .They present 

in crystalline forms whose melting point depends on 

substituent on the sultams ring. They are generally 

not soluble in water, but soluble in chloroform, 

trifluoroacetic acid and acetone. Some of them are 

soluble in hot alcohols especially methanol .The main 

type of compound with sulfur and nitrogen in a six-

member ring is thiazines [1]. Chalcone is an 

alternative name for 1, 3-diphenylprop-2-en-1-one. 

The system  consists of two aromatic rings, A and B, 

connected by an open chain three of carbon α,β-

unsaturated carbonyl system compound 2 (figure 1). 

Kostanecki and Tambor are the ones that coined the 

term "chalcones." These substances are also referred 

to as benzylidene acetophenone or 

benzalacetophenone. [2]. Chalcones occur in nature 

as precursors of flavonoids; chalcones are organic 

chemicals that occur naturally in a wide range of 

plant parts such as leaves, buds, blossoms, 

heartwood, seeds, roots, and petals [3,4]. A large 

number of chalcones have been isolated, having 

various types of substituted groups on either ring A or 

ring B such as methoxy, methyl, isopentyl and 

hydroxyl groups [5] .They are also readily to 

manufactured in the laboratory and structural 

modifications to the chalcone template are easily 

achieved. The presence of chromophores and 

auxochromes in the chalcone structure gives these 

compounds their various colors. The red pigment 

Carthaming compound 3 (figure 1) was obtained 

from the flower of Carthamus tinctoria and was the 

first chemically synthesized chalcone [6].  
 

 
Fig. 1: an examples for 1,2- thiazine and chalcons 

http://tjps.tu.edu.iq/index.php/j
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Furthermore, chalcones can react with a wide range 

of chemicals to generate a variety of heterocyclic ring 

systems, including five-membered rings (e.g. 

pyrazoles, pyrroles, oxazoles, isoxazoles, thiazoles) 

[7], six-membered (e.g. pyrimidines, triazines) [8], 

seven-membered (e.g. benzodiazepines, 

benzothiazepines) [9]. Chalcones are flexible reactive 

intermediates; therefore, the chemistry of chalcones 

has attracted the attention of the scientific 

community. 
  

 
Scheme 1: The reaction of chalcone with different reagents 

 

Chalcones 2 [10] and thiazine 1 [11] have a strong 

synthon framework, allowing for the design of a wide 

range of new heterocycles with favourable 

pharmacological properties. Chemistry of both of 

them has always been the most emphasized field of 

study among scientists. Chalcones represent an 

important class of natural compounds with a variety 

of biological activities such as, antioxidant
 
[12], 

cytotoxic activity [13], antitubercular [14], 

antiulcerative [15], antimalarial [16], antiviral [17] 

chalcone derivatives as effective against SARS-CoV-

2 agent [18], antihyperglycemic [19], anti-cancer
 

[20], antibacterial [21], anti-inflammatory [22], 

antiplatelet
 
[23]. Antimicrobial action is attributed to 

the presence of reactive chalcone, which varies 

depending on the kind and position of substituent on 

the aromatic rings.  

2. Materials and methods 
The substances and solvents used in this study as well 

as the characterization were as follows: 

Mesityl oxide was prepared in our lab, diethyl ether 

from (Scharlau), ethyl acetate from (Licrosolv), 

ethanol from (Hongwell) and aldehyde derivatives 

from a commercial lab in china. All substances and 

solvents were used without purification. The 

purification of the products was done by 

recrystallization in ethanol, as well as the progress of 

reactions was monitored by thin layer 

chromatography (TLC) (silica gel on aluminium 

plates), Ethyl acetate with toluene (1:9) as an eluent, 

the result was observed by UV light.
1
H and 

13
C-NMR 

spectrum was observed by 400 and 100 MHz 

(Ascend) respectively in Kurd Central Research 

Facilities (KCRF) in Iran. IRAffinity-1S spectrometer 

was Shimadzu, and all spectra have been done at the 

University of Mosul, Education College for Girls, 

melting points were taken in the College of 

Pharmacy, Hawler Medical University  by Stuart 

Scientific melting point apparatus (SMP3). 

General procedure A 

A mixture of compound 5 (0.001 mole, 1 equivalent 

weight) and benzaldehyde derivatives (0.001 mole, 1 

equivalent weight) was used to make the chalcone. 

Ethanol (15 mL) was added to the mixture, to which 

dropwise additions of NaOH solution (1.3 

equivalents) were added. The reaction mixture was 

stirred under these conditions for one hour before 

boiling it at 50 
o
C under reflux for another two hours. 

The reaction mixture was put into (25 ml) of ice 

water after acidic work-up, and the precipitated solid 

was filtered out and mostly recrystallized with 

ethanol. [24-26].  

General procedure B 

Chalcone (0.001 mol) and urea or thiourea (0.001 

mol) was dissolved in absolute alcohol (15 ml). The 

reaction mixture was refluxed and the reaction was 

monitored by TLC. The reaction mixture was poured 

into (25 ml) of ice-cold water and kept for some time. 

The crude solid was filtered off and gave relatively 

pure compounds as colored solids [27].  

4,6-dimethyl-1,2-oxathiine 2,2-dioxide (4)  

(88 ml) of acetic anhydride (0.8 mol) were charged 

into a two-necked round bottomed flask, which was 

subsequently cooled to 0 to -1 °C. Then, drop by 

drop, sulfuric acid (24 ml, 0.2 mol) was added, 

keeping the temperature of the developing viscous 

mixture below 0°C. Mesityl oxide (44 ml, 0.4 mol) 

was added dropwise and stirred at 0 °C. The reaction 

mixture was kept in the freezer for (48 hours) before 

being kept at room temperature for one week; the 

reaction mixture turned brownish dark, then it poured 

on ice cube. After filtration, the crude product was 

https://hmu.edu.krd/
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recovered and purified by crystallization in methanol 

to obtain a 70% yield, m.p/68-68.5 0°C [28]. 

1-(4-(3,5-dimethyl-1,1-dioxido-2H-1,2-thiazin-2-

yl)phenyl)ethan-1-one (5) [29] 

A mixture of oxathine (4 gm, 0.025 mol) and 4-

aminoacetophenone (3.37 gm, 0.025 mol) in a beaker 

(100 ml) was heated for (1.5 hr) at 135 °C to 140 °C. 

Then the reaction mixture cooled down at room 

temperature, and the crude product was purified by 

recrystallization in ethanol to give the product 5 as a 

red-maroon, solid, yield (69%), m.p./35-38 °C. 
1
H-

NMR (400 MHz, DMSO-d
6
) δ ppm: 7.7 (2H, d, J = 

7.7 Hz, Ar- disubstituted), 6.7 (2H, d, J = 6.7 Hz, Ar-

disubstituted), 6.6 (1H, s, thiazine), 5.8 (1H, s, 

thiazine), 2.6 (3H, s, MeO), 2.4 (3H, s, Me, thiazine), 

1.93 (3H, Me, thiazine); 
13

C-NMR (100 MHz, 

DMSO-d
6
) δ ppm: 194, 156, 153, 146, 130, 129, 113, 

112, 105, 25, 20, 19; IR (cm
-1

): 1651 (C=O) str., 

1155, 1266 (SO2) str. assym. and symm., 914 (S-N) 

str.  

(E)-1-(4-(3,5-dimethyl-1,1-dioxido-2H-1,2-thiazin-

2-yl)phenyl)-3-phenylprop-2-en-1-one (9)  

General procedure A compound 5 (0.8 g, 0.003 mol, 

1.0 eq.) was dissolved in EtOH (15 ml) benzaldehyde 

6 (0.318 gm, 0.003 mol, 1 eq.), NaOH (0.156 gm, 

0.004 mol, 1.3 eq.) in H2O (4 ml), gave the product 9 

as a dark brown-black solid, yield  (84%), m.p./119-

122 °C. 
1
H-NMR (400 MHz, DMSO-d

6
) δ ppm: 8.04 

(1H, HC=CH), 6.8-7.9 (12H, Ar and alkene), 2.39 

(3H, s, Me, thiazine), 1.44 (3H, Me, thiazine); 
13

C-

NMR (100 MHz, DMSO-d
6
) δ ppm: 190, 147, 145, 

144, 140, 136, 132, 128, 127.9, 127.5, 127, 121, 119, 

116, 109, 21, 20; IR (cm
-1

): 1597 (C=O) str., 1153, 

1267 (SO2) str. assym. and symm., 1033 (S-N) str.. 

(E)-1-(4-(3,5-dimethyl-1,1-dioxido-2H-1,2-thiazin-

2-yl)phenyl)-3-(p-tolyl)prop-2-en-1-one (10) 

General procedure A compound 5 (0.277 g, 0.001 

mol, 1.0 eq.) was dissolved in EtOH (15 ml) 4-

methylbenzaldehyde 7 (0.12 gm, 0.001 mol, 1 eq.), 

NaOH (0.052 gm, 0.0013 mol, 1.3 eq.) in H2O (4 ml), 

gave the product  10 as a yellow-greenish, yield (0.3 

g, 0.0008 mole, 79%),  m.p./83-86 °C. 
1
H-NMR (400 

MHz, DMSO-d
6
) δ ppm: 8 (1H, HC=CH), 6.5-7.9 

(11H, Ar and alkene), 2.43 (3H, s, Me, thiazine), 2.38 

(3H, s, ph-Me), 1.45 (3H, s, Me, thiazine); 
13

C-NMR 

(100 MHz, DMSO-d
6
) δ ppm: 185, 153, 153.4, 141, 

140, 132, 130.9, 130, 129, 128, 126.9, 126, 121.1, 

113, 112.9, 26, 25, 20; IR (cm
-1

): 1593 (C=O) str., 

1172, 1278 (SO2) str. assym. and symm., 831 (S-N) 

str.. 

(E)-3-(3,4-dimethoxyphenyl)-1-(4-(3,5-dimethyl-

1,1-dioxido-2H-1,2-thiazin-2-yl)phenyl) prop-2-en-

1-one (11) 

General procedure A compound 5 (0.277 g, 0.001 

mol, 1.0 eq.) was dissolved in EtOH (15 ml) and 3,4-

dimethoxybenzaldehyde 8 (0.166 gm, 0.001 mol, 1 

eq.), NaOH (0.052 gm, 0.0013 mol, 1.3 eq.) in H2O 

(4 ml), gave the product  11 as a brown-maroon, yield  

(75%), m.p./125-128 °C. 1H-NMR (400 MHz, 

DMSO-d
6
) δ ppm: 6.3-8.2 (11H, Ar and alkene), 3.7 

(3H, s, MeO), 3.6 (3H, s, MeO), 2.4 (3H, s, Me, 

thiazine), 1.43 (3H, s, Me, thiazine); 
13

C-NMR (100 

MHz, DMSO-d
6
) δ ppm: 196, 151, 149, 148, 144, 

135, 130.3, 130, 129.4, 127, 123, 119, 118, 114, 112, 

111,9, 111, 55.4, 55, 26.5, 20; IR (cm
-1

): 1595 (C=O) 

str., 1139, 1259 (SO2) str. assym. and symm., 1022 

(S-N) str.. 

2-(4-(2-hydroxy-6-phenylpyrimidin-4-yl)phenyl)-

3,5-dimethyl-2H-1,2-thiazine1,1-dioxide (14) 

General procedure B compound 9 (0.365 g, 0.001 

mol, 1.0 eq.) was dissolved in EtOH (20 ml) 

compound 12 (0.06 gm, 0.001 mol, 1 eq.), giving the 

product 14 as a brown - grey, yield (0.29 g, 0.0007 

mol, 72%), m.p./105-110 °C. 
1
H-NMR (400 MHz, 

DMSO-d
6
) δ ppm: 8.04 (2H, br.d, ph-2H), 7.76 (2H, 

d, J = 6.7 Hz, Ar-disubstituted), 6.71 (2H, d, J = 7.7, 

Ar-disubstituted), 6.91-7.62 (6H, thiazine-2H, 

pyrimidine-1H and ph-3H), 4.7 (1H, br.s, NH),  2.43 

(3H, s, thiazine-Me), 1.45 (3H, thiazine-Me); 
13

C-

NMR (100 MHz, DMSO-d
6
) δ ppm: 160, 157, 153, 

140, 139, 132, 131, 130, 129.5, 128.4, 128.2, 127.2, 

115.5, 112.9, 112.4, 102.3, 26, 25; IR (cm
-1

): 3462 

(NH) str., 1674 (C=N) str., 1593 (C=O) str., 1151, 

1334 (SO2) str. assym. and symm., 1035 (S-N) str.. 

2-(4-(2-mercapto-6-phenylpyrimidin-4-yl)phenyl)-

3,5-dimethyl-2H-1,2-thiazine-1,1-dioxide (15) 

General procedure B compound 9 (0.365 g, 0.001 

mol, 1.0 eq.) was dissolved in EtOH (20 ml) 

compound 13 (0.07 gm, 0.001 mol, 1 eq.), giving the 

product 15 as a grey-black, yield (0.3 g, 0.0007 mol, 

71%), m.p./109-112 °C. 
1
H-NMR (400 MHz, 

DMSO-d
6
) δ ppm: 8.04 (2H, br.d, ph-2H), 7.75 (2H, 

d, J = 6.7 Hz, Ar-disubstituted), 7.11-7.59 (6H, Ar-

H), 6.9 (1H, br.s,NH), 6.7 (2H, d, J = 7.7, Ar-

disubstituted), 2.43 (3H, s, thiazine-Me), 1.44 (3H, 

thiazine-Me); 
13

C-NMR (100 MHz, DMSO-d
6
) δ 

ppm: 194, 183, 171, 152, 132, 130, 129.7, 129.5, 

129.3, 128.6, 128.7, 128.5, 127, 126, 113, 112, 26, 

25; IR (cm
-1

): 3323 (NH) str., 1595 (C=N) str., 1174, 

1153 (SO2) str. assym. and symm., 1087 (S-N) str., 

1070 (C=S) str., 

3. Results and discussion:  
This work started with the synthesis of the new 1,2-

thiazine, in addition to synthesis  different chalcones 

were envisaged using the Claisen Schmidt reaction. 

Chalcones are important as key intermediates for the 

synthesis of biologically active heterocycles. The 

aldolic condensation of equimolar amounts of 

benzaldehyde derivatives and enolizable aromatic 

ketones play the role of the nucleophile in ethanol 

using NaOH solution as the catalyst. Dehydration of 

the hydroxyketone to form a stable conjugated 

unsaturated carbonyl compound occurs 

spontaneously. By applying these reaction conditions, 

good yields were obtained in scheme 3. 
 

 
Scheme 2: Synthesis of N-phenyl-ethan-1-one-2,4-

dimethyl-1,3-butadiene-1, 4-thiazin
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Scheme 3: Synthesis of bioactive molecules 

 

Initially, the feasibility of the reaction between 

aldehyde and ketone was investigated, and it was 

discovered that in the presence of electron donating 

groups, aldehyde reactivity decreased. IR, 
1
H, and 

13
C-NMR spectrum data were used to confirm the 

molecular structures of the produced compounds. 

Infrared spectra showed the existence of a carbonyl 

group conjugated with the olefinic carbon–carbon 

bond, with the carbonyl peak occurring at a lower 

wave number than a usual carbonyl peak (1593–1597 

cm
-1

). 
1
H-NMR spectra show alkene signal at (δ 8 

ppm) as well as 
13

C-NMR spectra show peak to 

conjugated carbonyl at (δ190-194 ppm).

 

 
Scheme 4: a plausible mechanism for chalcone synthesis 

 

 
Scheme 5: Synthesis pyrimidines derivatives 

 

A different procedure was used to make the other 

derivatives, because of the interesting biological 

activity of various substituted pyrimidines, this class 

has received a lot of attention. The reactions of 

chalcone with urea, and thiourea, yielded pyrimidine 

derivatives. IR, 
1
H and 

13
C-NMR spectrum were used 

to characterize compounds (14-15), and all of the data 

are completely consistent with the proposed structure. 

For instance, the pyrimidinyl moiety in the 
1
H -NMR 

spectrum displayed the most significant signal for NH 

at (4.5–6.9 ppm), and many other signals were seen at 

the predicted chemical shift. However, it was noticed 

that there were some strange impurities that could be 

attributed to the technical errors of the device 

operator, which clearly led to the contamination of 

the outputs. The thione carbon peak in the 
13

C-NMR 

spectrum was detected at 194 ppm. IR spectra 

revealed the absorption band in the range of 3462-

3323 cm
-1

 for -NH and 1655-1674 cm
-1

 for aromatic 

C=N stretching.  
 

 
Fig. 1: FT-IR for 1-(4-(3,5-dimethyl-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyl)ethan-1-one (5) 
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Fig. 2: 4-(4-(3,5-dimethyl-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyl)-6-phenylpyrimidin-2(1H)-one (14) 

 

 
Fig. 3: 

1
H-NMR for 1-(4-(3,5-dimethyl-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyl)ethan-1-one  (5). 

 

 
Fig. 4: 4-(4-(3,5-dimethyl-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyl)-6-phenylpyrimidin-2(1H)-one (14). 

 

Table 1: IR spectra for synthesized compounds in (cm
-1

) 

Compounds (NH) str. (C=N) str. (C=O) str. (SO2) str. assym. and symm. (S-N) str. (C=S) str. 

5   1651 1155 1266 914  

9   1597 1153 1267 1033  

10   1593 1172 1278 831  

11   1595 1139 1259 1022  

14 3462 1674 1593 1151 1334 1035  

15 3323 1595  1174 1153 1087 1070 
 

Table 2: physical state for synthesized compounds 

Color M.P.  in oC Compounds 
red-maroon 35-38 5 

dark brown-black 119-122 9 
yellow-greenish 83-86 10 
brown-maroon 125-128 11 
brown - grey 105-110 14 
grey-black 109-112 15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Biological activity 
The synthesized compounds (5, 9-11 and 14-15) were 

screened for their antibacterial activity against two 

species of bacteria and fungi according to the gram 

stain, and all compounds indicated growth inhibition 

against Escherichia coli, Staphylococcus aureus and 

fungi respectively with different inhibition zones 

starting from 11 to 26 mm. In all cases the used two 

doses were (10 mg/ ml in 1ml DMSO) and (20 mg/ml 

in 1ml of DMSO). 
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Table 3: Biological activity of synthesized compounds 

Compounds Microorganism 
(10 mg/ ml in 1ml DMSO) 

in mm 

(20 mg/ml in 1ml DMSO) 

in mm 

5 

Escherichia coli 19 21 

Staphylococcus aureus 23 25 

Fungi 22 26 

9 

Escherichia coli 13 14 

Staphylococcus aureus 16 18 

Fungi 11 17 

10 

Escherichia coli 13 17 

Staphylococcus aureus 17 18 

Fungi 12 13 

11 

Escherichia coli 16 18 

Staphylococcus aureus 19 21 

Fungi 16 18 

 

14 

Escherichia coli 12 13 

Staphylococcus aureus 17 19 

Fungi 12 16 

15 

Escherichia coli 14 17 

Staphylococcus aureus 16 18 

Fungi 18 20 

 

 
Fig. 5: Biological activities of compound 11. 

 

 
Fig. 6: Biological activities of compound 14. 

 

5. Conclusions 
In the present work, firstly 1,2- thiazine was 

synthesized then we designed and synthesized in 

good to excellent yield chalcone derivatives using 

Claisen-Schmidt reactions; in the presence of electron 

donating groups, aldehyde reactivity decrease. Then 

some chalcones submitted to intramolecular 

cyclization to get pyrimidine derivatives. All 

compounds indicated growth inhibition against 

Escherichia coli, Staphylococcus aureus, and fungi. 
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-N-phenyl-ethan-1-one-2,4 تحضير و تشخيص و دراسة الفعالية البيولوجية لمشتقات 

dimethyl-1,3-butadiene-1,4-thiazin 

 الحنبز عبدالمجيد محمد ص

 قسم الكيمياء ، كلية العلوم ، جامعة سوران ، سوران ، إقليم كردستان العراق
 الملخص

للكيتوندات شدمدت  -كليدنن  عدن تااعد  الندات الألددو   تكداف بواسدطة  thiazine-1,2لددد  مشتقات الجديدد البعض يقدم البحث طريقة سهولة لتحضير 
لمقابلدة  تدم اسدتمدام اليوريدا والفيوريدا للحلدو  علدت مشدتقات بيريميددين امااعلتهدا مدع ، فم تمت المعوضةالقابلة للتحوي  مع البننالديهايدات  الأروماتية

 و التحليد  الطياددلأ لةشددعة تحدت الحمددراء
1
H, 

13
C-NMR  1أشددارت حددنم الدد   الناتجدة المركبدداتجميددع  لتشددمي

H-NMR  و بوضددوإ إلددت وجددود
وفقًدا للدب ة ( لمعرفة نشداطها البيولدوجلأ ضدد ندوعين مدن البكتيريدا والاطريدات 15,14,11,10,9,5تم فح  المركبات المحضر  ) .المركبات المطلوبة

جميدع المركبدات  أظهدرت ، (mg/ 1ml DMSO 20) و  (mg/ 1 ml in DMSO 10)و كاندت التراكيدن المسدتمدمة فدلأ جميدع الاحولدات جدرام،
 م لم 26 - 11ممتلاة تبدأ من  تفبيطتفبيط نمو الإشريكية القولونية والمكورات العنقودية الذهبية والاطريات علت التواللأ مع نطاقات  فعالية فلأ

 


