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ABSTRACT

A synthesis Four Pyridinium perchlorate Compounds from reaction one mole
pyrylium salt (product already) with one mole 2-Aminoethylenethiol in room temp.
and diagnosing them by Spectrally (FTI.R., 1H.N.M.R.) in addition to the accurate
quantitative elemental analysis.

A synthesis sixteen Thiopyranpyridiniumperchlorate Compounds from reaction
one mole from Pyridinium compounds Produced with one mole pyrylium salt
(product already) in under zero temp. very good yields and diagnosing them by
pectrally (FTLR., 1H.N.M.R.) in addition to the accurate quantitative elemental
analysis. A should Molecular Weight for Synthesis compounds By using down
Freeze Degree apparition Molecular Weight for Synthesis compounds compared to
Molecular Weight cast. Studying the antimicrobial activity of the synthesized
compound was tested against Gram positive and Gram negative bacteria and some
fungi and have high good effect upon some becteria and fungi. This method provides
several advantages such as very good yield, simple work-up procedure and
environment friendly and compounds it more important in the field of medicinal and
synthesis it.

Introduction

Pyrylium compounds are compound of a 6-
member Hetrocyclic ring with a six-7 -electron
system. The hetro atom is an sp2- hybridised trivalent
oxygen in the form of an oxonium ion. The Pyrylium
cation can be combined with nucleophilic anion
trihalides (except the fluoride ion) and with most
Complex anions of low polarisability and weak
(D),
Etc.

nucleophilic properties, Chloroferrate

Q), 3)....

However, stable crystalline forms of the Pyrylium

Chloroalumnate Fluoroborate
compounds are obtained as prechlorate(3) (4).
The Pyrylium cation reaction with primary
amino
Bis-
Pyrydinium diagnosing them Spectrally FTIL.R., U.V.

(mono amine compounds)(5,6) and (Di

compounds)(8) Product Pyrydinium and

and N.M.R. in addition to the accurate quantitative

elemental analysis (5,6,7,8).

* Corresponding author at: University of Anbar, College of
Education for Pure Sciences, Iraq.E-mail address:
mw_mw_888@yahoo.com
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The Pyrylium cation reaction with aqueous
solution of sodium sulphide in acidic medium, product
six thiopyrylium perchlorate(5,8) . Synthesis 1,2,4,6-
tetra phenyl thiopyran benzene from reaction 2,4,6-Tri
phenyl thiopyrylium with PhLi.(9). Synthesis them |,
palladium complex is obtained from the reaction of
Pd(PPh3)4 and [ArCNSSN]* (Ar = 4-pyridyl).(10).
The cyclotrithiazyl cation, [S2N3]+ dithiadiazolium
mono- and di-cations, respectively. In contrast to the
latter reaction, the combination of PhHgCN with
[S2N]+ produces the cationic sulfur-nitrogen chain
[PhS4N3Ph]+.(11,12) 1,3,2,4-/1,2,3,5-
dithiadiazolium dication is produced by reaction of [4-
CNC6HACNSSN]AsF6 with [S2N]AsF(13,14).

A mixed

EXPERIMENTAL
Used Pyrylium compounds were prepared
according to procedure described by AL-Heety(6,7),

give Physical and experimental properties of their
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diagnosing them Spectrally (FTLR., U.V. and

1H.N.M.R.) in addition to the accurate quantitative.

Instrumention:

Used FTLR.
Infrared Spectrophotometer- (8300), By using KBr
disc., C.H.N.: Element Analysis, (Elmer 240 B-
perken) and 1H.N.M.R. Spectrophotometer Bruker
Ac-200 MH2 By using DMSO-d6 solvent. Univ.
Mutaa, College of Scince Dept. of Chemistry Jordan.

Shimadzu. fourietransform

Preparation Pyridinium Compound:

Add gradually (0.0088mol (3.69)) of (2,4,6-Tri-
phanyl Pyrylium prechlorate ) Dissolved in (30 ml of
Ethanol 95%) to (2-Aminoethylenethiol) (0.0088mol
(0.68g)) Dissolved in (10 ml of Ethanol 95%) with
constant shaking (using Magnetic steerer)at room
temperature also show Dissolved color red and heating
Dissolved was stirred at refluxing for two hours. The
end of shaking and heating after reaction completion
hidden color red of Dissolved. Cede of Dissolved and
Cooling it at room temperature, precipitated of 1-(2-
Mercapto-ethyl)-2,4,6-triphenyl-pyridinium;

perchlorate (A) (add Diethyiether to Dissolved
and precipitated other Pyridinium Compound) solid
was filtered off and washed with (10 ml water) and the
crude products were got recrystallization by ethanol
95%. The gross weight (2.9 g) per. (80.6%) with a
melting point (251-252 C0). Was diagnosing them
Spectrally (FTFTILR., IHNMR.) (Table (4),(5)) in
addition to the accurate quantitative elemental
analysis. (See Table(1)),

In the same way been preparing Eight
Compounds . (See. Table (1)),

Thiopyran Pyridinium compound:
Add gradually (0.0053mol (2.5g)) of (4,6-

Diphanyl-2-(3.4-dimethoxyphanyl) Pyridinium
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prechlorate ) Dissolved in (20 ml of Ethanol 95%) to
(0.0053mol(2.349)) [1-(2-Mercapto-ethyl)-2,4,6-
triphenyl-pyridinium; perchlorate(A)] Dissolved in (20
ml of Acetone) with constant shaking (using Magnetic
steerer) at zero temperature also add complete and
Dissolved color light Brown ran high Cases, abiding
shaking hidden color of Dissolved at half hour (the all
reaction under Hood) Cede of Dissolved at room
temperature and Cede of Dissolved and Cooling it at
zero temperature tem (12 hours) , precipitated {1-{2-
[4-(3,4-Dimethoxy-phenyl)-2,6-diphenyl-124-
thiopyran-1-yl]-ethyl}-2,4,6-triphenyl-pyridinium;
perchlorate (add Diethyiether to Dissolved and
precipitated other them Compound) solid was filtered
off and washed with (10 ml Ethanol 95%) and the
crude products were got recrystallization by Acetic
acid. The gross weight (2.2 g) per. (88%) with a
melting point (266-267C0). Was diagnosing them
Spectrally (FTLR., 1HNMR.) (Table (6),(7)) in
addition to the accurate quantitative elemental
analysis. (See Table(2)),
In the same way been preparing Thirty two of
compounds . (See. Table (2)(9)).

Should Molecular Weight for Synthesis compounds
By using down Freeze Degree

A weighted (10 ml) from solvent Nitrobenzene
in tube to supply with thermometer extent degree (-5)
to put the tube and annexes in ice bath, register time
and heat also stop temperature, to take out the tube and
annexes at room temperature also coming back to
liquid, add (0.05 g) from the synthesis compounds
with constant shaking also Dissolved it, and to put the
tube and annexes in ice bath, register time and heat
also stop temperature. A register (Tf) from equation
flowing and yield Molecular Weight from them. (See
Table(3)),
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Wt.solu. 1000
Tf=  MWtsolu.  Wt.solvent
ATfF=T2-T1

Results and Discussion

A Synthesis it used two steps , as follows:

preparing Pyridinium Compound:

Got reaction one mol of Pyrylium prechlorate
with one mol of the Compounds content primary
Amine and Sulfide, to give a Pyridinium prechlorate
interview and yield very good the appearance of
(N=C) absorption band at (1629- 1683) cm-1 , the
appearance of (C-N) absorption band at (1305-1379)
cm-1 , the disappearance of both (NH2) absorption
band at (3400,3200) cm-1 and (-S=C) absorption band
at (1523-1580) cm-1 in their FTILR. spectra, the
appearance of (S-H) absorption band at (7.33-7.30) S
in their 1H.N.M.R. spectra .(see tables (4)(5) and
Fig.(1),(2),(7),(8)), also explained mechanism and
formula the following (Scheme (1)).

Preparation of Thiopyran Pyridinium compound:
Got reaction one mol of Pyrylium prechlorate
with one mol of the Pyridinium prechlorate, to give a
Thiopyran Pyridinium silt. interview and yield very
good , the appearance of (N=C) absorption band at
(1673, 1524) cm-1
absorption band at (1393-1345) cm-1 , the appearance
of (S=C) absorption band at (1522-1588) cm-1 the
disappearance of (S-C) absorption band at (1245-

, the appearance of (C-N)

1295) cm-1 in their FTL.R. spectra, the disappearance
of (S-H) absorption band at (7.33-7.30) S in their
1HNMR. spectra (see table (6)(7)(9)) and Fig, (3-
6),(9-14)), also explained mechanism and formula the
following (Scheme (2)).

Antibacterial and antifungal activity
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All the compounds (1-16) from the series were
screened for their antibacterial ctivityagainst B.
subtilis, S. aureus, P. aeruginosa and E. coli. The
standard drug used was Furacin and DMF was kept as
solvent control. Similarly the antifungal studies ere
carried out against fungus C. albicans and C. krusei,
using  Flucanzol as  standard.
2,3,45,11,13,15, and 16

antibacterial activity. Compound 1,6,9,10,12, and 14

Compounds

showed  significant

showed significant antifungal activity. Activities of
compounds (1-16) are given in ( see table(8))
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Table (1) Characterization data for the synthesized of Pyridinium compounds

No. Formula M.cl?. Yield Analysis Clcd (found)

(M.Wt) C % C% H% N% S% Cl% Br%
A | oM [ | we | g | 4% | 2m | e |
o | CTRONTE | o | we | 9% | 34 | 2u | @ | wm | EE
o | oM o | w | on | an | 3w | e[|
o | CHMONST | ery | w | B | 41| sa x| om |

Table (2) Characterization data for the synthesized of Thiopyran Pyridinium compounds

Z Q| Pyridinium Formula M.P. Yield Analysis Cled /found
: No. (M.Wt) c° % C% H% N% S% Cl% | Bro%
CsoH206NSCI 7323 | 512 171 391 432
1 A (820.02) 266-267 88 73.15 4.97 1.58 3.88 4.21
CusH3s04NSCILBr ] 66.01 | 4.12 1.60 3.67 8.12 9.15
2 A (873.35) 275-216 | 786 | eogg | 405 | 152 | 357 | 805 | 9.07
CusH304NSCI 7585 | 500 1.84 422 466
8 A (760.00) 251-252 92 7578 | 485 | 174 | 408 | 454
CugH3706N,SCI 7161 | 4.60 3.48 3.08 4.40
4 A (805.01) 238239 | 813 | 7158 | 457 | 339 | 386 | 434
CsH2,0:NSCIsBr, 58.43 | 345 142 325 | 10.78 | 16.20
5 B (986.70) 240-241 1 807 | 535 | 337 | 132 | 312 | 1061 | 1598
CaoHa00sNSCIBr 6434 | 429 150 343 7.60 8.56
6 B (933.37) 2r2-273 7.9 64.28 | 411 1.46 3.38 7.52 8.47
CusH3s06N,SCIBr 62.776 | 381 3.05 3.49 772 8.70
/ B (918.36) 258-259 81 265 | 375 | 296 | 341 | 764 | 864
CusH3704NSCIBr 6593 | 4.23 1.60 3.67 811 9.14
8 B (874.35) 230-231 8 6587 | 414 | 154 | 359 | 801 | 899
CusHiz06NSCI 7233 | 540 1.76 4.02 445
9 ¢ (797.00) 281-282 821 72.30 5.34 1.69 3.94 4.37
CusHuO6NSCLBr 6333 | 450 154 352 7.79 8.78
10 ¢ (910.35) 295-296 854 63.28 | 4.43 1.48 3.44 7.72 8.73
CsoHz70sNSCI 7007 | 548 163 374 414
11 c (857.02) 241-248 80 69.00 | 542 | 157 | 367 | 409
CasHa2, 0sN,SCI 68.46 | 4.99 333 381 421
12 ¢ (842.01) 291-298 84 6835 | 476 | 324 | 375 | 412
CusH3:05N3SCI 67.82 | 4.24 4.94 377 417
13 D (850.02) 278-279 817 67.74 413 4.82 3.68 4,07
CasH3506N,SCI 7152 | 471 3.48 3.8 440
14 D (806.01) 253-254 80 71.46 4.67 331 3.82 4.38
CsoHa205N,SCI 6934 | 485 3.24 3.70 4.09
15 D (866.03) 267-268 | 864 | g958 | 480 | 315 | 366 | 396
CusH3s06N,SCIBr 62.776 | 381 3.05 3.49 7.72 8.70
16 D (918.36) 244-245 | 885 | o91 | 360 | 201 | 337 | 767 | 868
Table (3) M.WHt. the found and calculated for al Synthesis Thiopyran Pyridinium compounds
Z0 M.Wt M.Wt Z0
o o Clcd. found [S)e) M.Wt Clcd M.Wt found
1 (820.02) 798 9 (797.00) 754.54
2 (873.35) 810 10 (910.35) 894.50
3 (760.00) 756.77 11 (857.02) 838.64
4 (805.01) 742.14 12 (842.01) 831.71
5 (986.70) 97752 13 (850.02) 811
6 (933.37) 910 14 (806.01) 811
7 (918.36) 867.05 15 (866.03) 828
8 (874.35) 850 16 (918.36) 88.6
Table (4) FTIR. Spectra of Pyridinium compounds
C-H ) C'H . Other
No. C-N C=N henv ClO, c=C pyridiniu S-C T
pheny m group cm
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A 1305.7 1629.7 648, 617.2 | 1022.2 1404.1, 1448.4 875.6 1240.1 OCHj3 1274.9
B 1372 1676.5 690, 688 1082 1476.1, 1406 859.9 1277.1 Cl, Br 758§é1
C 1356.1 1683.1 659.1, 608 | 1086.1 1462.1, 1405 896.1 1263 | - | -
D 1379.1 1677.3 639, 622 1086 1486.9, 1419 886.1 1295.5 NO, 1368
Table (5) 1H.N.M.R. Spectra of Pyridinium compounds
g Ho H H -
9] —
_ —SH Other

1l Ve 2| T

©

’ H H H H H

A (8.34),(7.7)M (7.74) M (8.47) S (7.30) S (1.62) S OCH,; (3.89),(4.16)

B (7.74),(7.66)M (7.49).(7.11)M (8.36) S (6.99) S (159)S | = -

** By using DMSO-dg solvent

Table (6)FTIR. Spectra of Thiopyran Pyridinium compounds

C-H C-H C-H Other
g C-N C=N C=S Pyridiniu | Thiopyrin ClOos c=C "
: - Phenyl group cm
m um
1561.2 623 1404
1 | 13500 : 1523.7 881.4 894.9 682 1085.6 OCH, | 12575
1627.8 082 1496.9
2 | 1386 1645 1546.9 873 888.1 6%?521 1083.1 lalr Cl 7983
1578.1 : ' : : 1493 Br 598
780.3
1583.2 617 1442
3 | 1023 | D82 | 15421 885.1 897 645 10858 | el | e | e
710
1637.1 654 1408.9
4 | 13561 : 15221 882.3 889.1 672 1089 : NO, | 1369.1
1569 14776
711.9
663.1
15243 1434 cl 786
5 | 1354 222 | 15269 889 897.2 6%78 10023 | M43 <l o,
121 621 1407 OCH, | 12633
6 | 13036 | ;oo | 15217 891.1 941.2 705.9 10955 | 1461 Cl 767.6
: 839 1494 Br 586
634 NO, 1382
7 | 1358 1233; 15271 898.2 899.7 687.2 1084.1 1{“?;56 cl 799.1
: 695.3 Br 587.6
1501.6 642.2 1437 cl 786.6
8 | 13832 | 000 | 15229 877.9 891 gig 10075 | ool o 70
1639.1 627 1423
9 | 13731 : 1588.1 882.9 984.1 677 1091.6 OCH; | 12754
1567 o 1481
. 624 1406 OCH, | 12421
10 | 13454 | ;oo | 15012 881.4 950.8 684 10836 | 149 Cl 769.5
: 711 1501 Br 580.5
609 OCH, | 12894
11 | 1349.9 igg;g 1597 881.7 906.7 634 1085.3 ﬂgg Cl 796.3
. 701.9 Br 589
634 OCH, | 1257
12 | 13811 1{3:%9 1579.9 890.3 897.6 667 1089.1 115‘;8361 Cl 787.6
724 : Br 501.1
646.1
1673.1 1464.1
13 | 1386 | joreT | 15831 896.1 910 ggg 1087 | 1roet NO, | 13843
1609.8 640 1433
14 | 1359 : 1584.1 889 899.7 672 1096.1 NO, | 1379.7
1554.1 1497
693.9
1629.6 622 1422 OCH 1237
) 3
15 | 13674 | 020 | 15801 847.6 892.3 ggg 10886 | M2 2l |
Ci 7715
16 | 1352 ﬁgg 15757 837 885.3 ggig 1085 ﬂ%"i Br 570.9
: : NO, | 12459

* using KBr disk
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Table (7) 1H.N.M.R. Spectra of Thiopyran Pyridinium compounds

& H H N Ho_ .

o — —_ Other

S _QH Cia W 4’—'—

® H H H H H H

1 (7.90),(7.77)M (757)M (8.06) S (6.93) S (1.63) S OCHj (3.91),(3.66)
2 (8.08),(8.07)M (7.94),(7.81)M (8.79) S (7.28) S O

4 (8.37),(7.77)M (7.75)M (8.95) S (7.28) S (1.99)S | = -

6 (7.95),(7.48)M (7.46) M (7.94) S (7.06) S (1.69) S OCHj (2.29),(2.64)
7 (7.77),(1.37)M (7.45),(7.28)M (7.19)S (7.05) S (2.32)S | -

9 (7.74),(7.73)M (7.72M (8.04) S (7.23) S (1.90) S OCH; (9.97),(3.72)

By using DMSO-dg solvent

Table(8) In vitro Antibacterial and Antifungal Activity of compounds(1-16)

e Antibacterial in (ng/ml) Antifungal in (ug/ml)
g2 g Gram Positive Gram Negative C.albicans C.krusei
> S.a B.s E.c P.a ATCC10231 G03
1 15 25 0.4 10 10 26
2 02 --- 32 10 --- 15
3 02 16 30 12 15
4 30 28 09 05 0.8
5 18 34 33 26 12 04
6 07 18 22 === === 21
7 10 18 10 06
8 10 0.8 25
9 08 11 19 23 10
10 12 04 11 23 15
11 13 30 26 0.9 05 0.9
12 17 19 11 18 30 —
13 0.5 22 31 18 04 16
14 14 04 — === 22
15 22 16 15 20 11 12
16 16 12 30 10 10
Zone of inhibition of standard drugs (ng/ml)
Furacin 40 | 45 ] 40 [ 50 | -
Flucanzol 40 | 35

S.a- S. aureus B.s - B.subtilis E.c - E.coli P.a - P.aeruginosa
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1-{2-[4-(3,4-Dimethoxy-phenyl)-2,6-diphenyl-
1)*-thiopyran-1-yl]-ethyl}-2,4,6-triphenyl-
pyridinium; perchlorate

1-{2-[4-(4-Bromo-phenyl)-2-(4-chloro-phenyl)-
6-phenyl-12*-thiopyran-1-yl]-ethyl}-2,4,6-
triphenyl-pyridinium; perchlorate

2,4,6-Triphenyl-1-[2-(2,4,6-triphenyl-11*-
thiopyran-1-yl)-ethyl]-pyridinium; perchlorate

1-{2-[2-(4-Nitro-phenyl)-4,6-diphenyl-124-
thiopyran-1-yl]-ethyl}-2,4,6-triphenyl-
pyridinium; perchlorate

4-(4-Bromo-phenyl)-1-{2-[4-(4-bromo-phenyl)-
2-(4-chloro-phenyl)-6-phenyl-12*-thiopyran-1-
yl]-ethy
1}-2-(4-chloro-phenyl)-6-phenyl-pyridinium;
perchlorate

4-(4-Bromo-phenyl)-2-(4-chloro-phenyl)-1-{2-
[4-(3,4-dimethoxy-phenyl)-2,6-diphenyl-12’-
thiopyran-1-yl]-ethyl}-6-phenyl-pyridinium;
perchlorate

4-(4-Bromo-phenyl)-2-(4-chloro-phenyl)-1-{2-
[2-(4-nitro-phenyl)-4,6-diphenyl-12.*-
thiopyran-1-yl]- ethyl}-6-phenyl-pyridinium;
perchlorate

4-(4-Bromo-phenyl)-2-(4-chloro-phenyl)-6-
phenyl-1-[2-(2,4,6-triphenyl-12*-thiopyran-1-
yl)-ethyl]- pyridinium; perchlorate

4-(3,4-Dimethoxy-phenyl)-2,6-diphenyl-1-[2-
(2,4,6-triphenyl-124-thiopyran-1-yl)-ethyl]-
pyridinium; perchlorate

10

1-{2-[4-(4-Bromo-phenyl)-2-(4-chloro-phenyl)-
6-phenyl-124-thiopyran-1-yl]-ethyl}-4-(3,4-
dimethoxy-phenyl)-2,6-diphenyl-pyridinium;
perchlorate

11

4-(3,4-Dimethoxy-phenyl)-1-{2-[4-(3,4-
dimethoxy-phenyl)-2,6-diphenyl-11*-
thiopyran-1-yl]-ethyl}-2 ,6-diphenyl-
pyridinium; perchlorate

12

4-(3,4-Dimethoxy-phenyl)-1-{2-[2-(4-nitro-
phenyl)-4,6-diphenyl-12*-thiopyran-1-yl]-
ethyl}-2,6-diphenyl-pyridinium; perchlorate

13

2-(4-Nitro-phenyl)-1-{2-[2-(4-nitro-phenyl)-
4,6-diphenyl-12"-thiopyran-1-yl]-ethyl}-4,6-
diphenyl-pyridinium; perchlorate

14

2-(4-Nitro-phenyl)-4,6-diphenyl-1-[2-(2,4,6-
triphenyl-12-thiopyran-1-yl)-ethyl]-
pyridinium; perchlorate

15

1-{2-[4-(3,4-Dimethoxy-phenyl)-2,6-diphenyl-
12*-thiopyran-1-yl]-ethyl}-2-(4-nitro-phenyl)-
4,6-dip henyl-pyridinium; perchlorate

16

1-{2-[4-(4-Bromo-phenyl)-2-(4-chloro-phenyl)-
6-phenyl-12*thiopyran-1-yl]-ethyl}-2-(4-nitro-
pheny 1)-4,6-diphenyl-pyridinium; perchlorate

82
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Scheme (1)

Scheme (2)
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Fig. (2). Spectra. FTI.R for Comp.(B)

Fig. (3). Spectra. FTIL.R for Comp.(3)
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Fig. (6). Spectra. FT1.R for Comp.(16)
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Fig. (13). Spectra. 1H.N.M.R for Comp.(7)

Fig. (14). Spectra. 1H.N.M.R for Comp.(9)
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