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O ABSTRACT 0O

Chalcone(2E)-3-[4-(dimethylamino)phenyl]-1-(2-hydroxyphenyl)prop-2-en-1-one(A;) was
prepared in a new method by the condensation of ortho-hydroxyacetophenone with Para-
dimethylaminobenzaldehyde using piperidine as an organic catalyst. A new series of
azochalcone and azoflavone derivatives were synthesized from the chalcone (2E)-3-[4-
(dimethylamino)phenyl]-1-(2-hydroxyphenyl) prop-2-en-1-one byDiazotization - Coupling
Reactions of different aromatic amines (0-aminophenol, p-aminophenol, p-aminobenzoic
acid) with chalcone. This is followed by the cyclization of azochalcone compounds using
iodine and dimethyl sulfoxide DMSO. The physical and spectroscopic properties of the
new compounds were studied (FT-IR, *H-NMR, *C-NMR). The purity of the synthesized
compounds was confirmed using thin layer chromatography. The biological activity was
studied on two synthetic flavonoids (Bs, Bg) at two different concentrations (0.5 mg/ml,
0.25 mg/ml) against three types of fungi: Aspergillus flavus, Acremonium strictum,
Penicillium expansum. The compounds have showed good activity against the tested fungi.
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(B1-Bg) Axiaal) il pall plpaal) ciad dail) Cildal (9) Jsid)

Al alSyall (BPC-NMR, 'H-NMR) suslly giasnd) ounbliall gasill i) cibll -3

:(Bl-Be) dasaall

(14 13 <12 <11 10) D&Y b dusdls ((H-NMR) isigsnll oasbalind) (g550l cnl) Ll cayelal
Agles)) ALy aa Wil spnall LSl apend Ailisall Glisigll samie dfbeS clalyil (15
andl Jsis e Jx Al Aahd) d8lall 50 Cg aisall (8 =CH 803l <ligig sy dausS s el de sana Cligiy sl
anill Thaai W] Baamie Laad cjelal 23 (PC-NMR) 3530 sidalinall (g55ill 0npl) Calidal Ll 2y 58000)
sl 8505 (15085 Cg @lisall (& (FCH) 800l (508 () 25a3 aady 405SILAY Jiiso Sl 530y (5280 5250

{(2) Jsaalls Rially pmnall GLSHall paen 8 ASjilie ()81 adb ) Aila) Zshpall Adlal) (e Cy pdisall

Layigddl) b all (PC-NMR, "H-NMR) (isu8lls g nl) ouublinall gssi) ciplly aa) ciad b cibdal :(2) Jgand)
:(By - Bg) Giagl) 138 8 daiuaal)

6 2 sIEY pall Apiliasst) dial)

(IJUPAC 3 28 8 cuun) (525 63N S jall calal) an)
ad (8, ppm) 'H-NMR, BC-NMR itk Lilasll cilaly 5¥) 2
FT-IR sf_aalf caad dai¥ Cildal (alata¥) cilibas iiaa 3

CH,
3 ,L
2 CH,
2 oH
OH 4 b i
3,7 N§N ) o
| 6
4N "6 o

(2E)-3-[4-(dimethylamino)phenyl]-1-{2-hydroxy -5-
[(E)-(2-hydroxyphenyl)diazenyl]phenyl}prop -2-en-
1-one (By):

IR (KBr, cm™) vpma: 3415 (OH), 2852-2919 (C-H
aliphatic)i 1621 (C=O), 1487-1599 (C:C), 1382 (NzN),
1124-1277 (C-0).

'H-NMR (400 MHz, DMSO-ds, & ppm): 3.02 (s, 6H, 2
CHa), 8.02 (d, Hg, CH), 7.55 (d, H,, CH), 6.72-7.92 (m,
11H, aromatic ring), 10.12 (s, H, OH), 11.41 (s, H, OH).
BC-NMR (100 MHz, DMSO-dg, & ppm): 40.22 (CHs,
2 CHs), 111.94 (C45), 116.63 (CH,), 117.06 (C5),
118.52 (Cy), 121.21 (Cs), 122.84 (C,), 123.61 (Cy),
123.77 (Cq), 124.75 (Cg), 126.17 (Cy), 130.43 (C,),
130.91 (Cy), 132.14 (C4), 145.35 (Cs), 146.34 (CHy),
152.25 (Cy), 155.23 (C,'), 164.83 (C,), 191.94 (C=0).

(2E)-3-[4-(dimethylamino)phenyl]-1-{2-hydroxy-5-
[(E)-(4-hydroxyphenyl)diazenyl]phenyl}prop-2-en-1-
one (B,):
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IR (KBr, cm™) vma: 3415 (OH), 2852-2919 (C-H
aiphatic), 1620 (C=0), 1487-1599 (C=C), 1382 (N=N),
1125-1177 (C-0).

'H-NMR (400 MHz, DMSO-ds, 8 ppm): 3.01 (s, 6H, 2
CHs), 8.02 (d, Hg, CH), 7.55 (d, H,, CH), 6.73-7.96 (m,
11H, aromatic ring), 9.67 (s, H, OH), 11.32 (s, H, OH).
BC-NMR (100 MHz, DMSO-dg,  ppm): 40.13 (CHj,
2 CHs), 112.13 (Cy5), 115.73 (CH,), 117.23 (C5),
116.34 (Cy5), 122.72 (C,), 123.72 (Cy), 124.11 (Cs),
122.95 (Cy¢v), 144.92 (Cy), 130.33 (C,), 131.38 (Cy6),
162.41 (Cy), 145.42 (Cs), 146.58 (CHy), 152.30 (Cy),
164.52 (C,), 193.03 (C=0).

4-[(E)-(4-hydroxy-3-{(2E)-3-[4-(dimethylamino)
phenyl]prop-2-enoyl}phenyl)diazenyl] benzoic acid
(By):

IR (KBr, cm™) vma: 3415 (OH), 2853-2922 (C-H
aliphatic), 1685 (C=0 acid), 1636 (C=0), 1499-1607
(C=C), 1384 (N=N), 1050-1182 (C-0O).
'H-NMR (400 MHz, DMSO-dg, & ppm): 3.02 (s, 6H, 2
CHs,), 8.02 (d, Hg, CH), 7.55 (d, H,, CH), 6.71-8.33 (m,
11H, aromatic ring), 11.23 (s, H, OH), 12.67 (s, H,
COOH).

BC-NMR (100 MHz, DMSO-dg, 8 ppm): 40.41 (CHj,
2 CHy), 112.73 (C3.5), 115.65 (CH,), 116.42 (Cy),
131.52 (Cy5v), 122.70 (C,), 123.74 (Cy), 124.04 (Cs),
123.53 (Cy¢+), 156.91 (Cy-), 130.35 (Cy), 129.31 (Cyg),
132.38 (Cy), 145.46 (Cs), 145.88 (CHg), 151.69 (Cy),
165.35 (C,), 170.47 (COOH) 191.54 (C=0).

2-[4-(dimethylamino)phenyl]-6-[(E)-(2-hydroxy
phenyl)diazenyl]-4H-1-benzopyran-4-one (B,):

IR (KBr, cm™) vmac: 3425 (OH), 2857-2924 (C-H
aliphatic), 1630 (C=0), 1524-1584 (C=C), 1383 (N=N),
1062-1203 (C-0).

'H-NMR (400 MHz, DMSO-ds, & ppm): 3.02 (s, 6H, 2
CHjy), 6.70 (s, H, CH), 6.81-8.12 (m, 11H, aromatic
ring), 9.97 (s, H, OH).

BC-NMR (100 MHz, DMSO-dg, 8 ppm): 40.38 (CHj,
2 CHs), 105.06 (Cs3), 111.74 (Cs5), 115.35 (Cg), 118.42
(Cs), 121.15 (Cs), 122.47 (Cy), 123.64 (Cs), 124.13
(Cy0), 124.37 (Cg), 127.10 (Cy), 129.15 (Cy6), 129.78
(C;), 131.84 (Cy), 146.14 (Cq), 152.38 (C4), 156.23
(C,), 157.26 (Cy), 163.64 (C,), 179.17 (C=0 pyron).

2-[4-(dimethylamino)phenyl]-6-[(E)-(4-hydroxy
phenyl)diazenyl]-4H-1-benzopyran-4-one (Bs):

IR (KB, cm™) tmax: 3420 (OH), 2854-2922 (C-H
aiphatic), 1599-1632 (C=0), 1474-1564 (C=C), 1368
(N=N), 1042-1259 (C-O).

'H-NMR (400 MHz, DMSO-ds, 8 ppm): 3.02 (s, 6H, 2
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CHsy), 6.71 (s, H, CH), 6.81-8.09 (m, 11H, aromatic
ring), 9.59 (s, H, OH).
BC-NMR (100 MHz, DMSO-dg, 6 ppm): 40.20 (CHs,
2 CH3), 105.15 (Cs), 111.85 (Cy5), 115.46 (Cg), 116.27
(Cs57), 122.36 (Cy), 123.72 (Cs), 124.05 (Cy), 124.35
(Cy6), 129.26 (C,6), 129.87 (C;), 145.12 (Cy), 146.35
(Cs), 152.46 (C,), 157.54 (Cy), 162.08 (C,-), 163.83
(Cy), 178.54 (C=0 pyron).

4-[(E)-{2-[4-(dimethylamino)phenyl]-4-ox0-4H-1-
benzopyran-6-yl}diazenyl] benzoic acid (Bg):

IR (KBr, cm™) vpmay: 3415 (OH), 1711 (C=0 acid),
1636-1599 (C=0 pyrone), 1521-1562 (C=C), 1359
(N=N), 1125-1257 (C-0).

'"H-NMR (400 MHz, DMSO-ds, & ppm): 3.04 (s, 6H, 2
CHs,), 6.81 (s, H, CH), 6.88-8.34 (m, 11H, aromatic
ring), 12.16 (s, H, COOH).

BC-NMR (100 MHz, DMSO-dg, 6 ppm): 40.51 (CHs,
2 CHy), 105.23 (C3), 111.73 (Cg5), 114.92 (Cg), 131.45
(Cz5), 121.24 (Cy), 123.46 (Cs), 124.13 (Cyy), 123.78
(Cyp), 129.34 (Cy ), 129.67 (C7), 156.26 (C;-), 147.15
(Ce), 151.87 (Cy4), 158.25 (Cy), 132.24 (Cy4), 163.63
(C,), 170.18 (C=0 acid), 178.37 (C=0 pyron).
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:Antifungal Activity <l hill saliaal) Alladl)

Glphill (e plal 25 e (Bs, Bp) daiadl lSall o ol e cillaill saliad) ddladll Hlas)
Acremonium strictum, Aspergillus flavus, Penicillium expansum

Acremonium strictum, Aspergillus flavus, Penicillium expansum <l hil) cfpanioe i Jaugia :(3) Jsaad
:(Bs, Bg) 3aad) ciliSyal) (1 Adlia 5805 3524

Acremonium strictum Aspergillus flavus Penicillium expansum Com
Cons. ppm Nop.
mm = Jayiil) dahaie
24 232221251816 19|25 [27[26] 24
0 ppm Control
Average: 22.5 mm Average: 19.5 mm Average: 25.5 mm
ofof{o]Jo|w|[s]|[7]s|w|[e]|s5] 7 o0
m
Average: 0 mm Average: 7.5 mm Average: 7. mm PP
5 | 5|6 | 4141311 ]10|12]|11]13] 12 Bs
250 ppm
Average: 5 mm Average: 12 mm Average: 12 mm
o lo]Jo]oJ12]wf[w|[1m]12] 8] 9] 10
Average: 0 mm Average: 12.2 mm Average: 9.7 mm 500 ppm
6 6 4 5 10 | 19 | 12 8 8 12 | 12 14 Be
250 ppm
Average: 5.2 mm Average: 10.7 mm Average: 11.5 mm

oAl Bg 5 Bs cSoall (f (3) dsaad) & Bl cdphadll VL slad cl€pall (any Agllad gilinl) el
xie Acremonium strictum kil slas Adle Adled Delil JuSsS 5peds Sy 5ye) o Glisiag
olad Aans gia (52)sS3al) (S pall Allad S a8 .250 ppm - S A vie dangie d3llady 500 ppm S Al
s (4) Jsaall mamsyy - cplisd)l S5l vie Aspergillus flavus, Penicillium expansum pphadl)
S pall Ayl Aladl il (16) JSi) ey WS alpladll olad (Bs, Bg) doansidlall cl€yall dygall dladl)

.l hail) olad (Bs, Byg) duaigfSlil)

by i) olad (B, Bg) i sl b all &gl Atladll ilis (4) Jsand

Acremonium strictum Aspergillus flavus Penicillium expansum M;s}d\
250 ppm 500 ppm 250 ppm 500 ppm 250 ppm 500 ppm
(0.25 mg/ml) (0.5 mg/ml) (0.25 mg/ml) (0.5 mg/ml) (0.25 mg/ml) (0.5 mg/ml)
77.77 100 38.46 61.53 52.94 72.54 Bs
76.88 100 37.43 45.12 54.90 61.96 Be
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(0.5 mg/ml) | (0.25 mg/ml) | (0.5 mg/ml) | (0.25 mg/ml) | (0.5 mg/ml) | (0.25 mg/ml)

500 ppm 250 ppm 500 ppm 250 ppm 500 ppm 250 ppm
Penicillium expansum Aspergillus flavus Acremonium strictum
mg / ml Sl

clyshail) olad (Bs, Bg) Apaisill cilis yall 4gaal) Adladl) il (16) Jsid)

(e b)) Ay el culppladll | driaall Lo U el dpans Ll 481 ISV s

Bs: Bs:

Bs:  A. strictum 0.25 mg/ml

T
L N

L St vy a
Bs: P. expansum 0.5 mg/ml Bs: A. strictum 0.5 mg/ml Bs: A. flavus 0.5 mg/ml
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Be: P. expansum 0.25 mg/ml Bs: A. strictum 0.25 mg/ml Bs: A. flavus 0.25 mgI/mI

(i @lbal) Lagyaal) byl b daiaal) and bl clsyall dpaw 5l (17) Joi)

il gilly Colabitio)

ralaliiiay)

(2E)-3-[4-(dimethylamino)phenyl]-1-(2-hydroxyphenyl) prop-2-en-1-one (SILAl juass & -1
Ol Ssaer aadllin gl e S -4 pe gaidgian] oSoma gl GBI DA e a0s ke
(80.9 %) 35350 shely ssne liag

s S5 e e 2l Bl cdlels padiul bye Ny B 2

cilidY #1315 Hlall eDlelis o WU 308 (By, By, Bg) (sSIle 31 colliidia D jpmn -3
(52 - 61 %) 25351 (A1) 2sSILEN Sl o Ailiae dylae
oSl 5l cliiid 3laill Jels ye (B, Bs, Be) suna (i o5 ilihe AD et 5 -4

(40 - 71 %) 353)0: DMSO asuSsils Jiisa Al 8 25l alasialy

:(Adlhaall) sl Akl SEHLY Alasiul spianall GLSall LuSll ) @l -5
(FT-IR, *C-NMR, 'H-NMR)
.gohi Al s Allad (Bs, Bg) samall LSyl el -6

taluagil)

Sypeay A ) cliiially ddle dulaidl e sl gpmall g llhiaY) Jlae 8 Jeal) dalie -1
By plibhal @by CLb 4ala

A gkl O olad dua gl sad) Adladl) A 2
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