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MP: 236-238 °C; FT-IR (KBr, cm™): 3388,
3238, 1670, 1632, 1609, 1493; HNMR
(DMSO-dg, 250 MHz) & (ppm): 12.56 (s,
NH, 2H), 8.17 (s, NH, 1H), 7.10-8.14 (m,
ArH, 9H), 5.69 (s, CH-Ph, 1H); *CNMR
(DMSO-ds, 62.5 MHz) 6 (ppm): 174.8,
167.5, 164.1, 156.7, 153.1, 139.6, 134.1,
129. 7, 127.7, 127.3, 126.0, 124.8, 124.4,
118.6, 115.9, 98.3, 96.5, 34.9; Anal. Calcd
for C20H13N303S: C, 63.99; H, 3.49; N,
11.19; Found: C, 63.79; H, 3.58; N, 11.04;
MS (ESI) calcd. For (C20H13N303S) [M]+ :
375.07; found: 375.08.
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MP: 221-223 °C; FT-IR (KBr, cm™): 3395,
3343, 3239, 1670, 1633, 1607, 1483;
'HNMR (DMSO-ds, 250 MHz) § (ppm):
12.61 (s, NH, 2H), 8.14 (s, NH, 1H), 6.61-
7.94 (m, ArH, 8H), 5.66 (s, CH-Ph, 1H),
3.65 (s, CHs, 3H); *CNMR (DMSO-ds,
62.5 MHz) 6 (ppm): 174.8, 167.4, 164.1,
156.7, 153.1, 141.4, 134.3, 130.8, 126.0,
124.9, 120.1, 118.6, 115.9, 114.3, 112.0,
98.3, 96.5, 56.3, 34.9; Anal. Calcd for
C21H1sN304S: C, 62.21; H, 3.73; N, 10.4;
Found: C, 62.13; H, 3.82; N, 10.48; MS
(ESI) calcd. For (C21Hi1sN304S) [M]+:
405.08; found: 405.09
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MP: 238-239 °C; FT-IR (KBr, cm™): 3396,
3344, 3241, 2926, 1667, 1635, 1610;
'HNMR (DMSO-ds, 250 MHz) § (ppm):
12.52 (s, NH, 2H), 8.12 (s, NH, 1H), 7.40-
7.71 (m, ArH, 8H), 5.81 (s, CH-Ph, 1H);
13CNMR (DMSO-ds, 62.5 MHz) § (ppm):
174.9, 167.2, 164.0, 156.6, 153.2, 148.9,
147.2, 134.2, 129.4, 125.9, 124.7, 118.6,
115.9, 97.4, 96.0, 35.7; Anal. Calcd for
C20H12N4OsS: C, 57.14; H, 2.88; N, 13.3;
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FT-IR (KBr, cm™): 700, 1500, 3300, 3150.
'H NMR (DMSO, 250 MHZ) § (ppm):
3.163(s,3H), 3.368 (s,3H), 7.99 (s,3H, NH).
3CNMR (DMSO-ds, 62.5 MHz) & (ppm):
29.1, 31.1, 107.8, 141.8, 149.2, 152.6,
155.8; MS (ESI) calcd. For (C7HgN1O2")
[M]: 180.07; found: 180.90.
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Found: C, 57.24; H, 2.95; N, 13.5; MS (ESI)
calcd. For (C20H12N4OsS) [M]+: 420.06;
found: 420.07
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MP: 245-247 °C; FT-IR (KBr, cm™): 3396,
3344, 3241, 2926, 1667, 1635, 1610;
'HNMR (DMSO-ds, 250 MHz) § (ppm):
12.52 (s, NH, 2H), 8.12 (s, NH, 1H), 7.06-
7.97 (m, ArH, 8H), 5.65 (s, CH-Ph, 1H);
3CNMR (DMSO-ds, 62.5 MHz) & (ppm):
174.8, 167.3, 164.1, 156.6, 153.2, 139.5,
134.2, 132.4, 132.5, 130.3, 125.9, 124.8,
120.3, 118.6, 115.9, 97.8, 96.2, 34.8; Anal.
Calcd for C20H12BrN303S: C, 52.88; H,
2.66; N, 9.25; Found: C, 52.95; H, 2.74 N,
9.17. MS (ESI) calcd. For (C20H12BrN303S)
[M] +: 452.92; found: 453.01.
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Sl il 6 8L gl Sass chble Bl A ol Sl ol o sSL gl #Yopg/ml
sfai MBC=  vyorpg/mles; o oo s td xa @ MIC=x\y/vopg/ml  olLs
O, ¥C olS 5 4 cund 5 ¥d: MBC= 0+ pg/ml s sl 56 5 ¥ € fb 0 MIC=./avvpg/ml
~ ol & e JSL 8 C I s s pslie YA L bl s ke el
Chle s sles il 4 Cand s pslis il crmen L3S Sl | Sles Szl (5 SLMIC=
3 Jol mb i atalie MBC= 0:-pg/ml fa : MIC=rosvpg/ml cls 5~ bus el
S5 s Seds cdld e ¢, MBC 5 ¥C : MIC= y/apg/ml tb : MIC= v/avug/ml
v/Aaug/ml 5 fd fa : MBC=¢y/0 pg/ml b & o YOrpg/ml st skl g5l
$SL ¢l ¥ MBC= «/avvpg/ml b MBC= O3l 3l ol EE A edalie K il
b ol 4 o 5 s S sdalie Slo g S g o |y edlSG e S 555 51 (6 8L e slie MBC
elo sl Ko 1 &S s sl Olas sl sls oLz, MBC >y v v pg/mit ¥C s ¥a oY yame
Sle s SU gzl 6 SU YyYopg/mlells L el s s ool 0 s eSS e S S5 5l (6 SL s
s Ya @ MFC=vorsypg/ml oUs 5 5,0 o 5l 1 Chle s emles sl 4 o Of MBC 5 sl
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B Rl s Loa Bas sl o+ +ug/ml AL o sl e sS $S sholiul o SL ol MBC
2 s a el sl ol ISl s 3 mmmles )| Sigm 6 8L ) s
sl 0 03551 Y g ) J gl 2yl Sazs JMBC= o pg/ml clle

e 0 S (5 S e p S Sk b
R Enterococcus  Staphylococc  Escherichia  Acinetobacter Candida
faecalis us aureus coli baumannii albicans
4a H 250 500 62.5 31.25 15.62
4b 3- OMe 250 500 250 0.977 7.87
4c 4- NO, 125 500 500 0.977 3.90
4d 4-Br 250 62.5 500 31.25 31.25
ke ol MIC>1000 500 MIC>1000 500 NT*
o PR 31.25 15.62 62.5 0.488 NT
s NT NT NT NT 250

* NT = not tested.
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ke o S s St e oS St b
R Enterococcus  Staphylococc  Escherichia  Acinetobacter Candida
faecalis us aureus coli baumannii albicans
4a H MBC>1000 500 250 62.5 15.62
4b 3-0Me 500 500 MBC 3.90 250
>1000
4c 4-NO; MBC>1000 500 MBC 0.977 3.9
>1000
4d 4-Br 500 62.5 500 62.5 62.5
ke o NT* NT NT >1000 NT
petlog )l 500 31.25 500 31.25 NT
s NT NT NT NT 250
* NT = not tested.
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Abstract

Background and Obijective: In this research project, novel
derivatives of 1, 4-dihydropyridines were synthesized via the
three-component reaction of 4-aminocoumarin, barbituric acid
and aromatic aldehydes in the presence of theophylline
phosphoric acid (TPA). The antibacterial and antifungal activity
of the products were tested.

Materials and Methods: For the antibacterial and antifungal test
of the products, MIC and MBC was performed on Gram-positive
bacteria (e.g. Enterococcus Faecalis and Staphylococcus aureus),
Gram negative bacteria (e.g. Escherichia coli, Acinetobacter
baumannii) and MFC method for Candida albicans as a fungus.
1, 4-dihydropyridine derivatives were synthesized via the three-
component reaction of 4-aminocoumarin, barbituric acid and
aromatic aldehydes in the presence of theophylline phosphoric
acid (TPA). The products were characterized via FTIR, TGA,
IHNMR, and BCNMR, CHN and mass spectroscopies.
Antimicrobial tests were performed against twelve dilutions.
Fungal and bacterial suspensions with the density of 1x10°
CFU/mL were added to all the tubes and the antibacterial and
antifungal activity of the products were checked after 18-20 h of
incubation.

Results: The antimicrobial screening data show that the
compounds 4b and 4c have the ability to inhibit the growth of
Acinetobacter baumannii at an equal concentration of 0.977 pug/mL.
Conclusions: All compounds in MIC, MBC test showed
excellent antibacterial and antifungal activity compared to control
drugs (ampicillin, erythromycin, and nystatin).

KeyWords: Theophylline phosphoric acid, 1, 4-dihydropyridine
derivatives, Antibacterial activity, Macrodilution.

»Please cite this paper as:

Hosein Sayahi M, Shamkhani F, Abasi Montazeri E, Saghanezhad S J.
Synthesis of Substituted 1, 4-Dihydropyridines in the Presence of Theophylline
Phosphoric Acid and Evaluation of their in-vitro Antimicrobial Activity.
Jundishapur Sci Med J 2020; 19(1):97-108

Revised: Feb 10, 2020 Accepted: Feb 29, 2020

N“H 4’ ;Jw;’q ;JJJ 4}}3“&&‘;@;&‘{0‘91&“


mailto:saghanezhad@acecr.ac.ir
mailto:rezaeimj@yahoo.com
mailto:rezaeimj@yahoo.com
mailto:rezaeimj@yahoo.com

