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ABSTRACT

This research involves the synthesis of some new pyrazolines and pyrimidines from sulphadiazine
derivatives. Firstly was converted sulphadiazine to 4-(acetamido)-N-(pyrimidin-2-yl) benzene sulfonamide
(ASDZ) by reacting ulphadiazine with acetic anhydride in presence of some drops of sulfuric acid. Then,
Chalcones were prepared from the reaction of (ASDZ) with aromatic aldehydes in basic medium to
prepare (A,B,C,D and E) compounds. Chalcones derivatives were reacted with phenyl hydrazine and 2,4-
dinitro phenyl hydrazine to prepare pyrazoline derivatives (Apn, Bpy,Cpr, Dpn, Epny AnpH, BapH, CipHs
Dnen @and  Enpy). Also pyrimidine derivatives were synthesized by reactionbetween Chalcones and uear,
thiouear and guaniden (Au, Bu, Cu, Du, Eu, A7, B, Ctn, Dm, Etn, Ag, Be, Ca, Dg and Eg ) The
synthesized compounds have been measured by their melting points, and characterized by C.H.N. analysis,
FT-IR and ‘H-MNR (for some of them) spectroscopy.

Keywords: sulphadiazine, Pyrazolines, pyrimidine,Claisen-Schmidt condensation, Chalcones.

INTRODUCTION

Many heterocyclic compounds due to their specific activity are employed in the treatment ofmany
infectious diseases. Their use in the treatment is attributed to their inherent toxicity to various pathogens.
Among a wide range of heterocyclic compounds that have been explored for the development of
pharmaceutically important molecules, pyrazolines constitute an interesting class of heterocycles due to
their synthetic versatility and effective biological activities such as anticancer[1], antioxidant[2],
antibacterial[3], antifungal[4] antidepressant[5-7], anti-inflammatory[8], anticonvulsant[9] antitumor[10]
analgesic[11] properties. Many chemotherapeutically important sulfa drugs like sulphadiazine (silver
sulphadiazine), sulphathiazole, sulphamerazine and so forth, posses (-SO,NH-) moiety, which is an
important toxophoric functional group[12,13]. Zinc sulphadiazine products were more effective against
Gram positive and Gram negative bacteria as well as fungi. These compounds displayed apotential value in
wound healing. The toxicity of zinc sulphadiazine derivative was much lower than that of silver
sulphadiazine[14]. Generally there are two reactive sitesin sulphadiazine, one is the aromatic amine and
the other is sulphonamide [15]. Therefore, the main work of the modified sulphadiazine has been focused
on the aromatic amine due to its relatively high reaction activity [16,17].
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MATERIALS AND METHODS

All chemicals were used supplied from Merck, BDH and Fluke Chemicals Company. The melting points
were recorded using thermometer melting point apparatus, UK. The elemental analyses were recorded
using E.A.G.E.R.-100, Carlo Erba, Italy. FT.IR spectra were recorded using Fourier transform infrared
SHIMADZU FT.IR-8400S infrared spectrophotometer by KBr disc."H-NMR were recorded on Fourier
transform Bruker spectrometer, operating at 400 MH;.

Methods

Synthesis of 4-(acetamido)-N-(pyrimidin-2-yl) benzene sulfonamide (ASDZ)[18]: A mixture of
sulphadiazine (0.01 mol) (2.5 g) and acetic anhydride (20 mL) with few drops of concentrated sulfuric acid
was refluxed for (2 h) at (60-70) °C. The initial content of the reaction is a suspension, then it was a clear
solution after the temperature reaching above 60 °C. TLC showed that the reaction was completed by using
benzene: ethanol in 4:1. After the completion of the reaction, the reaction mixture was added into crushed
ice water with stirring. The formed solid product was separated by filtration and recrystallized from
ethanol.

General procedure for synthesis chalcones (A,B,C,D,E)[19]: To a stirred mixture of 0.01 mol ASDZ
and 0.01 mol aromatic aldehydes in 25 mL ethanol in ice water path, 40% NaOH aqueous solution was
added portion-wise after which stirring was continued for further 2-3 h. TLC showed that the reaction was
completed by using benzene: ethanol ( 8:2). The colored precipitate formed was filtered and washed with
3% aqueous HCI, then with distilled water and recrystallized from ethanol.

General procedure for the synthesis of pyrazoline[20]: A stirred solution of chalcones (A,B,C,D and E
0.01 mol) in 15 mL EtOH (96 %) was added to 0.01 mol phenyl hydrazine or hydrazine Hydrate and KOH
(0.2g in 2.5 mL of EtOH) at 50-60 °C. The reaction mixture was heated to reflux for 8 h. The progress of
the reaction was monitored by TLC (benzene: ethanol, 8:2). The EtOH was removed under reduced
pressure and precipitate recrystallized from ethanol.

General procedure for synthesis of pyrimidine[21]: A stirred solution of chalcone (A,B,C,D and E
0.01 mol) in 15 mL EtOH (96 %) was added to 0.01 mol urea , thiourea or guanidine and 0.2g KOH in 2.5
mL of EtOH) at 50-60 °C. The reaction mixture was heated to reflux for 6 h. The progress of the reaction
was monitored by TLC (benzene: ethanol, 8:2). The EtOH was removed under reduced pressure and
precipitate recrystallized from ethanol.

RESULTS AND DISCUSSION
Synthesis and identification of 4-(acetamido)-N-(pyrimidin-2-yl) benzene sulfonamide (ASDZ):

The key intermediate compound[ASDA] were prepared first by the condensation of sulfadiazine with
acetic anhydride in the presence of concentration sulfuric acid Scheme 1.

% NN
\Y
- o o
SN n Ha50, NG RS H CH
O N —_— N—N-g N 3
7 o 50-60 °C 2h [ 7/ . \\(
HaN | =N O S
Scheme [1]

The synthesized compound [ASDA] was characterized by [C.H.N.S.] analysis, and the result of
experimental percentages was a good agreement with the calculated percentages of elements shown in
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table 1. This is a good evidence for formatting our compounds. The FT-IR spectra of this compound
showed disappearance of two absorption bands at 3425 cm™ and 3357 cm™ of the asymmetric and
symmetric stretching vibrations of (-NH,) group of sulfadiazine [22] and appearance of the band at 1678
cm™ of stretching vibration of (C=0) carbonyl group . The absorption band at 3309 cm™ was due to a
stretching vibration of (N-H) secondary sulfonamide. All of these absorption bands are good evidence to
the formation of 4-(acetamido)-N-(pyrimidin-2-yl)benzene sulfonamide, ASDZ compound.'H-NMR
spectrum (& ppm), figure 1 of 4-(acetamido)-N-(pyrimidin-2-yl)benzene sulfonamide, ASDZ showed the
following characteristic chemical signals in DMSO- ds as a solvent. 3H of N-COCHs, 2.285 , Ar-H
6.886-8.728 , 1H of N-Hsufonamice 11.549, 1H of N-H zmige 10.285.

Table 1. C.H.N.S analysis data and some physical properties of synthesized compound ASDZ.

C.H.N.S. data
Com. Structural formula | Calculated
and molecular found M.P. Yield R¢
No. formula °c %
C% H% N% S%

N o

s

L SR | 4981 | 414 | 1917 | 1097
NoUMs | 4912 | 4.08 | 19.07 | 10.88

C12H12N4OSS

ASDZ 202-204 88 0.71

-G

Figure 1. "H-NMR spectrum of compound ASDZ

Synthesis and identification of chalcones [A,B,C,D,E] : Chalcones are synthesized by Claisen-Schmidt
condensation of SDZA and aromatic benzaldehyde derivatives by base catalyzed followed by dehydration
to yield the desired chalcones, scheme 2.

H o = 3
N N__~ O ~ UC

@'\!I/ O/,S o NaoH o, K N
= —_— -
NJJ\CH+ N 2-3h = S\\O S
N 3 ~ N__—
o N
N

Where G=

4-N,N-dimethyl

4-bromo

4-nitro

3-hydroxy

4-hydroxy-3-methoxy Scheme [2]

The synthesized compounds were characterized by Bayer test and the result was positive. That is a good
evidence for preparing our compounds [A,B,C,D and E]. The C.H.N.S. analysis of these compounds
accepted agreement with the calculated percentages of elements shown in the table 2. FT-IR spectra
showed the remaining of the bands between 1660to1664 cm™ of the stretching vibration of carbonyl (C=0)
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group, with the remaining of absorption band at 1550 cm™ of the stretching vibration of (C=N) group of
hetero aromatic ring of pyrimidine [23]. The appearance absorption band at 1575-1591 cm™ of the
stretching vibration of (C=C) group. The appearance of the strong absorption band at 3415,3384 cm™ to
the OH group in D, E compounds, 1064 cm™ to the (C-N) in (A) compound, (648) cm™ to the (C-Br)
stretching of B compound, 1370 cm™ due to the (NO,) stretching group of C compound . All these
absorption bands are another good evidence to formation [A,B,C,D and E]."H-NMR spectrum (3 ppm ),of
compound A showed the following characteristic chemical signals ((DMSO- dg)as solvent: 6H of N-
(CHs), 3.32, Ar-H 6.654-8.304 , 1H of CO-CH=CH 6.512, 1H of CO-CH=CH 6.654 ,1H of (N-
H)suonamice  11.416, 1H of  (N-H) amige 9.954. 'H-NMR spectrum (8 ppm ), figure 2 of compound B
showed the following characteristic chemical signals ((DMSO- dg)as solvent: Ar-H 6.801-8.682 , 1H of
CO-CH=CH 6.592, 1H of CO-CH=CH 6.762, 1H of (N-H)suonamice 11.649, 1H of (N-H) amige 9.971. ‘H-
NMR spectrum (6 ppm ), of compound C showed the following characteristic chemical signals (DMSO-
dg)as solvent: Ar-H 7.444-8.837, 1H of CO-CH=CH 6.927, 1H of CO-CH=CH 6.950, 1H of (N-
H)sufonamice 11.571, 1H of (N-H) amice 9.677. 'H-NMR spectrum (6 ppm ),of compound D showed the
following characteristic chemical signals ((DMSO- dg)as solvent: Ar-H 6.654-8.304 ,1H of CO-CH=CH)
6.512, 1H of CO-CH=CH 6.548, 1H of (N-H)suifonamice 11.664, 1H of (N-H) amice 9.954, 1H of OH
9.654. "H-NMR spectrum (8 ppm ),of compound E showed the following characteristic chemical signals
((DMSO- dg)as solvent: 3H of (O-(CHs) 3.353, Ar-H 6.757-8.701, 1H of (CO-CH=CH) 6.602, 1H (CO-
CH=CH) 6.757, 1H (N-H)sufonamice 11.669 1H of (N-H) amice 9.983, 1H of (OH) 9.101.

Table 2. C.H.N.S. analysis data and some physical properties of synthesized compounds [A,B,C,D,E]

C.H.N.S. data
Com. Structural formula gilgglated M.P vield R
and molecular OC : o i
No. formula °
C% HY% N% S%
\N/
N~/ 59.51 4.99 16.57 )
A Q : S“oW; 50,40 198 16,51 7.53 116-118 81 | 0.67
oy
C21H21N503S
Br
o 49.56 3.19 12.18 6.89
W, N N\ . . . . _
B ~ Osxb T 4952 | 318 | 1217 | ess | 8100 | 8 064
A
Q N
C19H15BrN403S
NO,
o K 56.36 4.25 13.19 7.46
NN N . . . . _
c N /©/S\b ] s632 | 424 | 1312 | 75 | 103105 | 8 106
=
(o] N
H
C19H15NSOSS
OH
§ o H 57.6 4.011 14.13 7.99 )
D \\S\\/NYN\ e7 5 403 1 708 107-109 80 | 0.64
0Ny 0O N/\/7
H —
CiH16N4O4S
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{r.;;}—h_!l_., & ow
¥ ||f'h?
56.27 4.26 13.14 7.5
= Q 56.22 4.23 13.12 | 7.48 101-103 78 0.7
CaH1N4O0sS

Figure 2. "H NMR spectrum of compound A

Synthesis and identification of pyrazolines: The chalcones [A,B,C,D and E] were further reacted with
2,4-di nitrophenyl hydrazine or phenyl hydrazine in ethanol absolute to yield the corresponding pyrazoline
derivatives by the following reaction: Scheme 3.

2 G >
//\ 72X
—

—

H
N phenylhydrazine N

o __or . HN N ~

€N [eN (2,4-dinitrophenyl)hydrazine @ N ‘ N
»\ -S& =Gy
— N o
N H

KOH , EtOH ,60 ©C, 6h Ox
N S<o
7 D>—nNH

Where G= Where G1= =N
4-N,N-dimethyl 2,4-dinitro

4-bromo H

4-nitro

3-hydroxy

4-hydroxy-3-methoxy

Scheme [3]

The C.H.N.S anaIySiS of SyntheSized Compounds (ApH , Bru ,Cph , Dpni s Epni s AnpH, Bap, Chpn, Den and
Enpn) was accepted agreement with the calculated percentage of elements shown in tables 3 and 4.
The FT-IR spectra showed the appearance of absorption band at 3344-3460 cm™ of the symmetric
stretching vibration of (-NH-) group of all compounds and the disappearance of stretching vibration bands
between 1637 to 1664 cm™ was due to the stretching vibration of (C=0) group, and disappearance
stretching vibration bands between 1550-1600 cm™was due to the stretching vibration (C=C) of benzylic
group of all compounds. The remaining of the strong absorption band at 3349-3460 cm™ to the OH group
in (Dpn, Epn, Dnen @and Enpn) compound. All of these absorption bands are another good evidence to
prepare pyraZO“ne derivatives (ApH , Brr ,Cphi , Dpri s Epni , AneH, Baers Cien s Dien and ENPH).IH-NMR
spectrum (& ppm ), Figure [3] of compound [Apy] showed the following characteristic chemical signals:
((DMSO- dg)as solvent. 6H of (N-(CHs), 3.016, 1H of (CH)pyrazoline ring  3.029, 2Hof  (CH,)pyrazoline ring
3.378, ((Ar-H) 6.467-8.304), 1H (N-H)sufonamice 11.616, 1H (N-H) amige 9.929. H-NMR spectrum (5 ppm
), of compound [Bnen] showed the following characteristic chemical signals :((DMSO- dg)as solvent (Ar-
H) 6.532-8.040, 1H of (CH)pyrazolinering 3-081, 2H of (CHy)pyrazoline ring 3-737, 1H of (N-H)sufonamice 11.632,
1H of (N-H) amice 9.831.
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Table 3. C.H.N.S analysis data and some physical properties of pyrazoline
derivatives (ApH , Bpr ,CpH , DpH EPH)

C.H.N.S. data
Com. Structural formula | Calculated |
and molecular found M.P. Yield Ry
No formula °c %
' C% | H% | N% | s%
e
5.3 19.09 6.24
Aph y 63.1463 593 18.92 6.21 128-130 86 0.67
T .'\.l-"g 3 : "@ 12
C27H27N7OZS
x.;:.:.—-ér.\}
S 5465 | 3.85 153 | 5.84
Bei &t 3 sa62 | 383 | 1522 | 579 | TO1% 81 | 063
o

58.24 19.02 6.22

H™
Con = o 08 j. ; 1800 | g1y | 126128 85 0.59

(ST S

N=—
HN
o f\N D

61.71 4.56 17.27 6.59

HN|
Den H°© lj“\N: 61.67 4.45 1722 | 651 | O 88 0.65

CasH22N603S

HO @
N N, /N
- j@\& () 6045 | 468 | 1627 | 621 | .o & | oss

v Hsn | 60.42 4.63 16.12 | 6.19

o
CZSH 24N604S

- LLA,.!UJ-(,M -

1o ® ®8 7 & s a 3 =z E I Y ——

= (EEE

Figure 3. "H-NMR spectrum of compound Apy
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Table 4. C.H.N.S analysis data and some physical properties of pyrazoline
derivatives (ANpH, Bnph s Cen s Dipn and ENPH)

C.H.N.S data
Com. Structural formula Calculated M.P. Yield Ry
and molecular tound e %
No. formula % 1% N%6 %
o)
i 53.72 4.17 20.88 | 5.31
Aner (H,C,ZNWNQ 5362 | 416 | 2078 | 521 | 144146 87 0.72
o<
o 46.96 2.99 1752 | 5.01
Bren B,@/@N\/@ 4691 | 293 | 1747 | ag7 | ¥ 89 0-59
CaHPNOS
g
i 49.59 3.16 20.82 5.3
Crer OZNWNQ | 9.6 3.15 20.77 | 5.23 130-132 8 0.62
oD
o 52.08 35 19.44 | 556
SO T Thy | s195 | 343 | 1942 | sap | TR 84 ] o8t
NO,
oy
N
( 51.48 3.66 18.47 | 5.29
HO -
Ener 4 “N\@S,,o Y| 5146 3.63 18.43 | 5.22 133-135 7 0.70
O// N N
CosHaoNgOgS )

Synthesis and identification of six heterocyclic membered ring (pyrimidines): The chalcones
[A,B,C,D and E] were further reacted with urea, thiourea and guanidine in ethanol absolute to yield the
corresponding pyrimidine derivatives by the following reaction. Scheme 4.

o
S
D—n""% Q
H KOH ,EtOH ,60°C , 6h SN (SN

/‘/\G

W here X=0 ,NH ,S

-hydroxy
-hydroxy-3-methoxy

Scheme [ 4]
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The C.H.N.S analysis of synthesized compounds (Ay, By, Cy, Du, Eu, Ath, Bth, Ctn, Dy Emn, Ag,
Bs , Cs, Dg and Eg ) was accepted agreement with the calculated percentage of elements were shown in
table 5. The FT-IR spectra showed the appearance of absorption band at 3348-3464 cm™ of the symmetric
stretching vibration of (-NH-)group and the appearance stretching vibration bands at 1664 and 1672 cm’
'which was due to the stretching vibration of (C=0) group of oxopyremidine compounds (Ay, By, Cu ,
Dy and Ey), appearance stretching vibration bands between(1415-1417) cm™ due to (C=S) group of
thiopyremidine (At , B, Ct, Dnand E+p) and disappearance stretching vibration bands between (1672-
1664) cm™which was due to the stretching vibration (C=0) of carbnyl group of compounds(Ar, , By ,
Cth, Dn, Emn, As, Bs, Cs, Dg and Eg ). The remaining of the strong absorption bands at 3383-3395 cm’
! to the OH group in (Dy, Ey, D, Em, Dg and Eg ) compounds . All of these absorption bands are another
good evidence of the formation of these compounds."H-NMR spectrum (8 ppm), of compound Cg showed
the following characteristic chemical signals ((DMSO- dg)as solvent: ((Ar-H) 6.492-8.042), 1H of
(C:CH) pyrimidinering 4-9311 1H of (N'H)sulfonamide 11.429 1H of (N'H) 4-4921 1H of (N'H) pyrimidinering
9.482.'"H-NMR spectrum (5 ppm ) ( Figure 4) of compound D¢ showed the following characteristic
chemical signals ((DMSO- ds)as solvent :((Ar-H) 6.792-8.691, 1H of (C=CH) pyrimidinering 5.5, 1H of (N-
H)sutfonamice 11.649, 1H of (N-H)4.1, 1H (N-H) pyrimidinering 9-322. 'H-NMR spectrum (6 ppm ),of compound
Ec showed the following characteristic chemical signals ((DMSO- dg)as solvent: 3H of (O-(CHjs) 3.3,
(Ar-H) 6.792-8.442, 1H (C=CH) pyrimidinering 5.89), 1H of (N-H)suifonamice 11.421, 1H of (N-H) 4.1, 1H of
(N-H) pyrimidinering 8.211, 1H of (OH)9.882.

Table 5. C.H.N.S analysis data and some physical properties of pyrimidine derivatives Ay, By, Cu, Dy, Eu, Am, Bm, Cm,
D, Em, Ac, Bg, Cs, Dgand Eg )

C.H.N.S data
Calculated
Com. Structural formula
found M.P. Yield R
and molecular oc 5 u
No. formula
C% | H% | N% %
N=\]
e
Q 5700 | 457 | 2115 | 6.92
A | S 5696 | 453 | 2109 | 685 | 18187 | 76 1 059
o =)
N 5061 | 366 | 1861 |6.43
Bu | i 5146 | 363 | 1843 |622 | 1072 ) 8 | 063
N=\]
o H\’:‘ 2]
HN; 5161 | 325 | 2107 | 686
Cu o 5156 | 323 | 209 | e79 | 1777 | 8L 1 066
ot )
-~ 5504 | 37 | 1926 | 735
Du | e Mo 5495 | 367 | 1923 | 7.5 | 165167 ) & | 0.72
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Q§§4<§i}
iy SN 54.07 3.89 18.02 6.87
Bl S 5396 | 383 | 1798 | 667 | (00162 ) 82 ) 067
N=
o W
Q 55.1 441 | 2044 | 1337
—N . . . .
Am (H3C)2N{>§N\HFS 54.99 431 20.4 13.25 220-222 v 0.55
CH44N1205S3
o\};‘-:%;?
/7\ ©
w 4661 | 293 | 1631 | 12.44
B T 4656 | 285 | 1623 | 1232 | 218220 | 88 | 068
oo BN O, S,
o)
" 4989 | 314 | 2036 | 13.32
Crn s 4976 | 311 | 2028 | 1312 | 206208 | 89 | 065
N
o= /)
~O
" 5308 | 356 | 1857 | 14.17
Dm | o s 5206 | 354 | 1853 | 1413 | 224226 | 86 | 057
\ NH
C20H16N6O382
o= )
N 5227 | 376 | 1742 | 13.29
Em | 5206 | 371 | 174 | 1321 | 230232 90 | 069
N=\
o\\I;I,\\O \
HQ 5743 | 479 | 2423 | 693
Ac | 5711 | 473 | 242 | ese | 199197 | 88 | 064
(H3C)N NH
Ca3H3N70,8
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kD
o
8 e |z | 3i | es | e | W10 | 89| 0o
2D
Co | ies | a4 | oo | om | 192194 | 8 | 0%
o NH
. CaiHeXeys
D
-~
0o | o 3= | sams | sm | zos | 7as | 190482 | 91 | om
2D
Ee @Q?- gi:ig 421..111 2211.§2 g:gg 189-191 | 85 | 060

Fig 4. "H-NMR spectrum of compound D¢

APPLICATIONS

In the present study new derivatives of sulphadiazine were synthesized, and In future we will study their
pharmaceutical activity.
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CONCLUSIONS

In this research of some new pyrazolines and pyrimidines derivatives were synthesized from sulfadiazine
chalcones derivatives, from this work, following conclusion could be drown:Effect of electron-donating
and electron-withdrawing in the determination the time of the reaction. The electron-donating group
increased the rate of the reaction, therefore the time of the reaction was decreased while the electron-
withdrawing group decreased the rate of reaction, therefore the time of reaction was increased. All the
synthesized compounds were stable by resonance and having high melting points relatively, this is
evidence on the extent stability.
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