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Abstract

Introduction: Nowadays the drug resistance outbreak in fungi is considered a serious threat
to the health of human societies. Oxadiazole derivatives that are high biologically applicable
can be a good alternative to common anti-fungal drugs. The purpose of this study was to
evaluate the anti-fungal properties of new derivatives synthesized of oxadiazole and compare
them with common anti-fungal drugs on important fungi in medical study.

Materials and Methods: In the present study, from single-step reaction between N-iso-
syano-imino-3, phenyl-phosphorene, carboxylic acid derivatives and 2-pyridine-carbaldehid in
acetonitrile solvent were obtained new derivatives of oxadiazole in single step form. Anti-fungal
activity of new synthesized compounds were investigated on aspergillus flavus PTCC5004
and aspergillus fumigatus PTCC 5009 by well diffusion method, determination of minimum
inhibitory concentration and minimum bactericidal concentration.

Results: All new synthesized compounds had promising antifungal activity against
aspergillus flavus and aspergillus fumigatus.

Conclusion: All new synthesized compounds have anti-fungal activity on the two Aspergillus
flavus and Aspergillus fumigatus fungi. In addition to the antifungal activity of newly synthesized
compounds, single-step synthesis is a fast and easy route for the synthesis of drug compounds
with efficacy More and less energy, as well as a clear vision for synthesizing and introducing
new drug compounds into the medical community can be presented.
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DanW,

H,CO

(5- (3-Methoxyphenyl) -1,3,4-oxadiazol-2-yl) (pyridin-2-yl)
methanol

White powder, m.p. 135 °C, yield 79% (0.229).

IR (KBr) (Vihax cm): 3433, 3063, 2923, 2846, 1667, 1582,
1536, 1511, 1492, 1433, 1378, 1289, 1225, 1046, 922.
THNMR (300.13 MHz, CDCl,): 8= 3.93 (3H, OCHs, s),
6.14 (s, 1H, CH aliphatic), 6.53 (s, 1H, OH), 7.15-7.19 (m,
1H, CH Arom), 7.48 (t, 1H, 3J44= 8.1 Hz, Arom), 7.63-
7.66 (m, 1H, CH Arom), 7.73-7.75 (m, 1H, CH Arom), 7.83
(d, 1H, 3J44=8.1 Hz, CH Arom), 7.99 (t, 2H, 3J, =7.8 Hz,
CH Arom), 8.477 (d, 1H, 3Jyy = 8.1 Hz, CH Arom), 8.916-
8.930 (m, 1H, CH Arom).

13CNMR (75.467 MHz, CDCl,): .= 55.64 (CH3), 68.40
(CH-OH), 112.20, 119.55, 120.39, 125.76, 128.05,
130.40, 137.20, 150.21 (8CH, Arom), 123.94, 151.59,
160.08, 160.85, 166.02 (5C).

S5 OIS 5 b DMl 5 (S5 ol -0
WJpbel Y= cps I LY=dasbslast =) & f—[ fes

OH

\_/

(5- (4-Methoxyphenyl) -1,3,4-oxadiazol-2-yl) (pyridin-2-yl)

H,CO \ /
N——N

methanol

IR (KBr) (vmax, €M'): 3433, 3063, 2923, 2846, 1667, 1582,
1536, 1511, 1492, 1433, 1378, 1289, 1225, 1046, 922.
THNMR (300.13 MHz, CDCl,): 8= 3.93 (3H, OCHs, s),
6.14 (s, 1H, CH aliphatic), 6.53 (s, 1H, OH), 7.15-7.19 (m,
1H, CH Arom), 7.48 (t, 1H, 3Jy4= 8.1 Hz, Arom), 7.63-
7.66 (m, 1H, CH Arom), 7.73-7.75 (m, 1H, CH Arom), 7.83
(d, 1H, 3J4=8.1 Hz, CH Arom), 7.99 (t, 2H, 3J,4 =7.8 Hz,
CH Arom), 8.477 (d, 1H, 3J,, = 8.1 Hz, CH Arom), 8.916-
8.930 (m, 1H, CH Arom).

13CNMR (75.467 MHz, CDCl,): .= 55.64 (CHj3), 68.40
(CH-OH), 112.20, 119.55, 120.39, 125.76, 128.05,
130.40, 137.20, 150.21 (8CH, Arom), 123.94, 151.59,
160.08, 160.85, 166.02 (5C).


https://jps.ajaums.ac.ir/article-1-175-fa.html

[ Downloaded from jps.ajaums.ac.ir on 2026-01-01 ]

Jgobio —Jssd [l ¥ = JgibestusSt 1901 ] =UsT =0 ] iS5 wzl8 Sub S e 9 i

< glolowl iosd Ly 9 o2yl g s il

b ookl s a4y S B o 355 B S
o313 QLS 3 Juldr )5 i (ol i litde B4
ij(ﬂwa)M)r&dth}uﬂiux‘oM
s 3 bl o slag B 51 G ) plesT s e
Ymg/ml Amg/ml slgdale ;s Sals 51 B A esle Ll

Llold sl QLJ;.:V B Y éuJ}J} BE ;A.:JJS A{Omg/ml 9
éuejﬁd})ﬁJ’L.ibj;)}ad)lts;yglg-jl)u\&hji
S lale )3 sl ss s Sl 5 s sk Sl
YA 5 VY el 55 (Ymg/ml) 5 (Ymg/ml) (Omg/ml) —alises

Aledd sl QLY 5V slar s cela

CeliaS By op VL S 515 ) 348 oysdS S
J}‘J}-Q‘j,&i:)‘}JnM(CJ)j.LgJBQ“C.\P)LAC‘)BM‘)JL@
)lﬁj&awﬁwﬁkaxz)euﬂyw
o303 CliS ol S s (6 0 0y 5 AS ABL slad 4 51 G pa
dolor S8 Las (g5, S ST 1S B, 0 L 5 S
.mwﬁﬁjaamwg};\»uy«;wé;)l},

Pl
4 S Lo (G0 3w DS 5 polad Ly (8 8l G 5o

I 3l o 510 58 s S el 3,530 o S o B 53

‘ﬁ)uunu)uxtuzj,,-n_;iujaa6u€)53t&iﬁwuﬁu;hmapﬁs,s(,u&awﬁ)u,fuuu,uwﬁsp-w}k

(\mg/ml chle ,3) Sal> 5

bz,
I sl a3 sl ]
obs 5
oLy
celu YA Celw YY Celu YA Celw YY
A YA YA YY Jasles 55lS
YO YY Ys ¥ el
A VY 4 . <l
AR K o . o

J el -T= s T Y= s 3LaleST =V O [ i oS g20 Y0 sl
It Y=y L Y= Ja3bslasT =V OF Fo[ b oS 20 —F1-0] s

b s esle Lasl B, 5l Giebesl cou Szl 3 K 2 s, 2 Salesl 3,90 LS 5 (o hao o ) A pde Alla s o Kle Y g
(Fmgim cbls )3) Sal> 5

bt
3K o] s N sl ]
oS 5
]73)
cslu YA cele YY el FA el YY
¥q s 3 YA Jskes 5 l8
Yq Y# YA Yo s
VY q AR q <l
\O 0 \¥ \e

J el LY=oty T Y= disbolaST =\ O Fo[ i S 20 T ]-0]
It Y=y L Y= Ja3bslas =V OF Fo[ b oS 20 —F1-0] s


https://jps.ajaums.ac.ir/article-1-175-fa.html

[ Downloaded from jps.ajaums.ac.ir on 2026-01-01 ]

1A lgs «So ol s lg> Jlw

ol il S 9 S jul s pole alzo >

7B A esle Ll b, 51 SaleT o lag 516 (55 pale3l 2550 DS 5 (e e o ) 5 ok s s b Y

(Omgim chle )5) Sal> 5

Loz,
I sk e] 9N sl
bS5
ol
el FA cel ¥ cele FA cela Y
¥ ) ) Y4 Jasles 5 4lS
Yr Y g Y il
\N% \e Vv \Y <l
\A A \$ \f o

It bh-Y= iy oI Y= Ja3balasT =) OF Fo[ b oS 20 Y ]-0] sl
It oY= cpt s TT Y =ds3blasT =) OF F=[ i S 520 —¥1-0] i

(Omg/ml) (Ymg/ml) (Ymg/ml) cilises Glaclalé 55 w5780 53 o sk 5 sl 730 052 SRelesT 3558 DS 5 Salyr 51581 lel =Y p uas
(Q&Lﬂfl\ BE U’ﬁ‘i ﬁj-adﬁ 4w 9 csluYY BL Ylf ﬁ}a@s A—n)

Nt 5 g s Sl B Glady e ST s O e
Sld ey 4 LS sl i gagolen Wl e S0 Ll
3 bl G sl (hns pasl s LSl S &S
Sl 53 S e Blizal | bSle sl ey o
G B i slempie b S5 slenssTy el LS

S5 om 9 Som
035 13golen OF G& S 2 1 oS sl )6 sl o]
(s sl Xy 1IE 5 s edlizal S s
S S s sl el 5 e st sl e

S S Llysl o sl Syl 5 2 U o sl S e 5105 501506 sl


https://jps.ajaums.ac.ir/article-1-175-fa.html

[ Downloaded from jps.ajaums.ac.ir on 2026-01-01 ]

< glollunl i Ly gy 9 ol sl g paw s Jgobio —Jssd [l ¥ = JgibestusSt 1901 ] =UsT =0 ] iS5 wzl8 Sub S e 9 i

4) (Omg/ml) (Ymg/mi) (Y mg/ml) iisee lacdals sdus D o g5 el 28 552 b3l 3500 LS 5 Sl 51 L) Syl =Y guas
(C,.ﬁ\.w\‘/\Ja &Eﬁﬂh}uhﬂ*f):ylfﬁjd

K58 sl ] oINS o sk s oY
MIC MBC MIC MBC
S
oOmg/ml ¥Ymg/ml \Ymg/ml Omg/ml  ¥mg/ml ‘\mg/ml Omg/ml Ymg/ml \mg/ml Omg/ml Ymg/ml \mg/ml
O Voes Vous YO O O O Vous Voes YO« O Ore 3l
\°R Qe Ore \YO YO \I°R Ore Qe Voo YO YO Ore -

It B-Y= iy T -Y=Ja3balasT =) OF P [ b oS 20 Y101 sl
It oY= cpt o TT Y= 3blaST = OF F—[ b S 520 ¥ 1-0] i

dstns (Sl 35S B sdome oLl g sle U Dlelil 4 5 ol ol ol § 55 35l S s Lsd e 4
WL 5 UL (10) ol 5L el sleas S oS OF 5l 513 s ot LS, o Cigie 45 das e Fo K s
ol S o, -0 5 IS (6-¥ Y S 5 YA Jle s Sleslinal Qless o gt ¢Sk el 4 e 350 0 S
Ll 2le DS 5 g 5 55 5 |5 s 5 a5 5L SIS L L o abiaslse o ks 2B slas s
L s oles H1as s 5 (ialesl ol sStas ol b dntns 5o bolius 3l 31Ol g oS oas S Slss L gl

Sl 5 [ gz S0 53 palign 53 500 5 syl o 5555 shdlel s oS b B o g o5 ok el o6 (Sl slace


https://jps.ajaums.ac.ir/article-1-175-fa.html

[ Downloaded from jps.ajaums.ac.ir on 2026-01-01 ]

1A lgs «So ol s lg> Jlw

T80 4 Caed 0 s DLS 5 ala g 85 48 dads 0L
A ol 5l sl g sl Sl 5 s D sl Sl
S VG glac ble s sl e sl 5t o B
Silal geker 514l s 4 il salie LG (5 20 5
Glaclale 1s e s b sles glaclale 3 6108 50

Sl e 5 Job BB mls a8 w3 8 15 eslial 550 5l
Pl gaSCeld i OS5 B as s pedlets S
:%Qm};wdlﬁéwldjwwdb;wl
Fow Sl Sl 5 g (S e Sl o S5 el
0oy 3l gm 55 B (g0 23 OF (oot S sl 5 )ls LS 5
Gy LSl i e S O i 4 Kl g 4 Sl (5551 5
Oama 3 S (5 BNy mln oLl ool DS 5 e
4l pls SLS S B aas e sl S, S

3 ged | Sa ganels
Sl Sl 52 S (e (8 am SLa 1S 1 10 e sl
SLaas Ty Oans 3 6 5 (55 sml sl sl N (Slos
Sl plynssd eslinad adg3balaS! g sl Soboy
s el Sl Sl slaey S L Jsskslest 035,40

D uLéf Q—l\ BUNES ﬁ)l_"e B uﬁ‘}}’.}[};.;\ cel J.»l

References

1-  Fisher MC, Henk DA, Briggs CJ, Brownstein JS, Madoff LC,
McCraw SL, Gurr SJ. Emerging fungal threats to animal,
plant and ecosystem health. Nature. 2012; 484(7393):186-
94.

2- Dutcher JD. The discovery and development of amphotericin
B. Dis Chest. 1968; 54(suppl 1):296-298.

3- Anaissie E J, Bodey G P. Nosocomial fungal infections—old
problems and new challenges. Infect Dis Clin North Am.
1989; 3:867-882.

4- LiY, Liu J, Zhang H, Yang X and Liu Z. Stereoselective
synthesis and fungicidal activities of (E)-a-(methoxyimino)-
benzene acetate derivatives containing 1, 3, 4-oxadiazole
ring: Bioorg. Med. Chem. Lett. 2006; 16:2278-2282.

5- Shams Ghahfarrokhi M, Razzaghparast A, Yadegari M,
Razzaghi Abyaneh M. Antifungal effects of Fluconazole,
Itraconazole and Ketoconazole in intact forms and also
combinations to each other against some pathogenic yeast.
Horizon Med Sci. 2008; 13 (4):29-38.

ol il S 9 S jul s pole alzo >

Ly 297 ol Al OlS 5 pl oo Lals LA ) 40 p0 50
5 ST Il Glas S e 355 006 glaa S e
(\9).;\;&.:bd@umg,wijj@ywjg;ﬂf
S oess gl Yo Jle s 0 5 s Slo ez
=05 lasy Sl Ctlo (6l o Sl s Sl o3Li
(«)mjﬁdlﬁuivj)job)sc‘y‘j‘ob@\b@)}k{bu\—fg\ﬂ
A wols 53 SV guama 5 i3 S 5158 1, Jebl = O s
oo 3 e3linad L T8N BAV 5ol zlsal Sl eslizad L /40
jabﬁvgu\zeﬁﬁ}b&gjw.LJ)jTWbQ‘)J)w
s bl Aoyl s 55 2, A c e L
b e dasbsS 56 5 J sl sl LMIC jalie anslie als 54,
L ools ol s b glyls LS 5 51 eslias sl
3 53 05 sl ST 51553 5 S TIL LS ke U550 S0 e
ﬁ\)%)@‘)u&j)b‘bu‘—f A gm‘jh—OnY
sl 3l (sl Sladead b A 3ldes ol S 555 3]
Sl ) (206 Ao 5 oL S s i cgr S5
Lo bawgie g B Ot Gl el il LS 5 S

5 ol dfag)gmiww@u(\m.mmm b SL

6- Vitaku E, Smith DT, Njardarson JT. Analysis of the structural
diversity, substitution patterns, and frequency of nitrogen
heterocycles among US FDA approved pharmaceuticals:
miniperspective. Journal of medicinal chemistry. 2014;
57:10257-10263.

7- Zhang ZY, Hui XP, Zhang LM. Synthesis and anti-fungal
activities of 1, 3, 4-thiadiazoles, 1, 3, 4-oxadiazoles and
1, 2, 4-triazole derivatives of 5-methyloxazole. Indian J.
Heterocyc. Chemist. 1999; 38:1066-1070.

8- Mogilaiah K, Prashanthi A. Convenient synthesis of 5-aryl-2-
[p-(1, 8-naphthyridin-2yl) phenoxymethyl]-1, 3, 4-oxadiazoles
under microwave irradiation. Indian J. Heterocyc. Chemist.
2000; 14:185-188.

9- Androw JM. BSAC Standardized disc susceptibility testing
method. J. Antimicrob. Chemother. 2001; 3:48-57.

10- Rodriquez J. Method for the determination of broth dilution

minimum inhibitory concentrations (MIC) of Antimicrobial,
Eucast. E. DFE. 2008; 9: 1-13.


https://jps.ajaums.ac.ir/article-1-175-fa.html

[ Downloaded from jps.ajaums.ac.ir on 2026-01-01 ]

Jgobio —Jssd [l ¥ = JgibestusSt 1901 ] =UsT =0 ] iS5 wzl8 Sub S e 9 i

< glolowl iosd Ly 9 o2yl g s il

11- Salmon SA, Watts JL. Minimum inhibitory concentrations

for selected antimicrobial agent’s organisms isolated from
the mammary glands of dairy heifers in New-Zealand and
Denmark, J. Dairy Sci. 1998; 81: 570-578.

Gurupadasway H, Girish V, Kavitha C. Synthesis and
evaluation of 2, 5-di (4-aryloylaryloxymethyl)-1, 3,
4-oxadiazoles as anti-cancer agents, Bioorg. & Medi.
Chemist. Letters.Rep. 2013; 536-543.

Rapolu S, Alla M, Bommena V, Jain N. Synthesis
(1H-indol-3-yl))-2-
(substituted)-1, 3, 4-oxadiazoles as anti-proliferative and

and biological screening of 5-(alkyl
anti-inflammatory agents, Bioorg. & Medi. Chemist. Letters.
Rep. 2013; 25:91-100.

Ningaiah S, Bhadraiah U, Doddaramappa S, Javarasetty C.
Novel pyrazole integrated 1, 3, 4-oxadiazoles: Synthesis,
characterization and antimicrobial evaluation, Bioorg. &
Medi. Chemist. Letters.Rep. 2014; 12:245-248.

15-

16-

18

Albelda S M, Talbot G H, Gerson S L, Miller W T, Cassileth
P A. Role of fiberoptic bronchoscopy in the diagnosis of
invasive pulmonary aspergillosis in patients with acute
leukemia. Is J Med. 1984; 76:1027—1034.

Karthikeyan MS, Prasad DJ, Mahalinga M, Holla BS, and
Kumari NS. Synthesis, characterization and evaluation of
anti-microbial activity of some novel oxadiazole derivatives.
European J. Medic.Chemist. 2008; 16:3632-3640.
Jaiprakash N.SangshettiDevanand B.Shinde. Synthesis
of some novel 3-(1-(1-substitutedpiperidin-4-yl)-1H-1, 2,
3-triazol-4-yl)-5-substituted phenyl-1, 2, 4-oxadiazoles as
antifungal agents. European Journal of Medicinal Chemistry.
2011; 18:1040-1044.

Shridhar Joy HH. Synthesis,
characterization and pharmacological studies of novel

AH, Keshavayya M,

bis-1, 3, 4-oxadiazole and 1, 2, 4-triazole derivatives. Der.
Chemica. Sinica. 2011; 2:106-114.


https://jps.ajaums.ac.ir/article-1-175-fa.html
http://www.tcpdf.org

