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Synthesis and Antifungal Activities of Benzophenones

LIN Yan', HUANG Ying-zheng’, MA Guang-giang’, CUI Hang-qing’, GAO Ying’, SHU Ji-cheng’"
(1. School of Pharmacy, Jiangxi University of Traditional Chinese Medicine (TCM) , Nanchang 330006, China;
2. Key Laboratory of Modern Chinese Medicine Preparations, Ministry of Education, Jiangxi University of TCM ,
Nanchang 330006, China; 3. School of Life Science, Jiangxi University of TCM , Nanchang 330006, China)

[ Abstract ] Objective: To synthesize bezohpenone derivatives, characterize their structures and study
their antifungal activities. Method; Benzophenone derivatives were synthesized by Friedel-Crafts acylation reaction
with benzoyl chloride or phthalic annhydride as the raw materials. The structures of these compounds were
elucidated bylH—NMR, "C-NMR and MS-ESI. Their effects on minimum inhibitory concentration ( MIC) of four
fungi were investigated with antimicrobial susceptibility test. Result; The results showed that 13 benzophenone
derivatives had antifungal activity in varying degrees, and the carbonyl group was a key to the antifungal activity of
benzophenone derivatives. Different substituent groups had significant differences in the effect on their antifungal
activities and the diphenyl ketone derivatives with multiple chlorine atoms showed the most excellent antifungal

activity. Conclusion; 13 benzophenone derivatives had antifungal activity. The results of this experiment offered a
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method and reference for structure modification of natural benzophenone compounds with antifungal activity.
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Fig.1 Synthetic route of benzophenone derivatives
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Table 1 'H-NMR,"*C-NMR and MS data of 13 compounds

aY  [M+H]* "H-NMR ( DMSO-d4 ,600 MHz) YC-NMR (DMSO0-d4,150 MHz)

al 251.0 7.87 (1H,d,J=1.3 Hz,H-2),7.55 (1H, d,]=8.3 194.5 (C-7),137.4 (C-1),136.9 (C4),137.2 (C-1),
Hz,H-5),7.74 ~7.76 (2H,m,H2"',6"),7.48 ~7.50 133.2 (C-3),132.0 (C4'), 130.5 (C-2),132.7 (C-2,6),
(2H,m,H-3",5"),7.59 ~7.62 (2H,m,H4", 6) 130.1 (C-2',6"),128.7 (C-3',5"),129.3 (C-5,6)

a2 201. 1 7.81 ~7.85 (2H,m,H-2",6"),7.74 ~7.76 (2H, m, 195.5 (C-7),166.4 (C-4),134.0 (C-1), 137.7 (C-
H-2,6),7.56 ~7.59 (1H,m,H4"),7.46 ~7.48 (2H, 1'),132.9 (C4'), 132.7 (€2,6),130.1 (C2",6"),
m,H-3",5"),7.12 ~7.16 (2H,m,H-3,5) 128.5 (C3",5"), 115.6 (C-3,5)

a3 217.1 7.77 ~7.81 (4H,m,H2,6,2",6"), 7.62 ~7.64 195.7 (C-7),139.1 (C4),136.1 (C-1), 137.5 (C-
(1H,m,H4"),7.48 ~7.53 (4H,m,H-3,5,3",5") 1),132.9 (C4'),131.7 (C-2,6),130.2 (C2',6"),

128.6 (C-3",5"), 128.9 (C-3,5)

a4 262.0 8.32~8.35 (2H,m,H-3",5'),7.89 ~7.91 (2H,m, 193.8 (C-7),150.2 (C4'),134.8 (C-1), 142.7 (C-
H2',6'),7.73 ~7.75 (2H,m,H-2,6),7.48 ~7.50 1'),140.4 (C4),131.7 (C-2,6),130.8 (C2",6'),
(2H,m,H-3,5) 123.9 (C-3",5'), 129.3 (C-3,5)

a5 242. 1 8.31 ~8.32 (2H,m,H-3",5'),7.88 ~7.90 (2H,m, 194.6 (C-7),149.7 (C4'),133.7 (C-1), 144.6 (C-
H2',6'),7.69 ~7.70 (2H,m,H-2,6),7.29 ~7.31 1'),143.4 (C4),130.6 (C-2,6),130.4 (C2',6"),
(2H,m,H-3,5),2.44 (3H,s,CH;) 123.5 (C-3",5"), 129.4 (C-3,5),21.8 (CH,)

a6 228. 1 8.32~8.36 (2H,m,H-3",5"),7.91 ~7.93 (2H,m, 195.0 (C-7),150.5 (C4'),136.5 (C-1), 143.1 (C-
H2',6'),7.78 ~7.79 (2H,m,H2,6),7.62 ~7.65 1'),133.7 (C4),130.9 (C-2,6),130.3 (C2',6"),
(1H,m,H4), 7.50 ~7.52 (2H,m,H-3,5) 123.8 (C-3",5"), 128.9 (C-3,5)

b1 225. 1 8.15 (2H,d,J=7.2 Hz,H2',6"),7.69 (2H,like t, 201.2 (C-7),138.9 (C4),137.3 (C-1), 137.7 (C-1"),
J=8.2 Hz,H-3",5"),7.81 ~7.91 (1H,m,H4'),7.20 134.0 (C-2,6),133.5 (C4'),129.8 (C-2",6"),129.2 (C-
(2H,s,H-3,5),2.68 (3H,CH,),2.43 (6H, 2xCH,) 3',5'),128.7 (C-3,5),21.6 (CH,),19.8 (2 xCH;)

cl 245.0 7.32 (2H,like t,J =8.8 Hz,H-3,5), 7.67 ~7.70 195.3 (C-7),167.1 (C-7'),141.5 (C-1), 164.3 (C-
(m,H2,6),8.00 (d,J=7.7 Hz,H-3"),7.43 (d,J= 4),134.1 (C-1"),132.9 (C-5"), 132.1 (C=2"),130.2
7.7 Hz, H6"), 7.71 ~7.74 (m,H-5"),7.64 ~7.67 (C-2,6),132.0 (C4'),116.0 (C-3,5),130.0(C-3"),
(m,H4") 127.7 (C-6")

2 227. 1 7.48 (2H,like t,J =7.8 Hz,H-3,5), 7.62 (2H,like 196.4 (C-7),166.9 (C-7'),141.4 (C-1), 136.9 (C-
t,/=7.8 Hz,H-2,6), 7.98 (d,J=7.8 Hz,H-5"),7.40 1'),133.1 (C-5'),132.5 (C4), 129.9 (C-=2"),129.8
(d,J=7.2 Hz,H6'),7.70 ~7.73 (m,H4'),7.63 ~ (C2,6),128.7 (C4'),128.9 (C-3,5),128.7 (C3"),
7.66 (m,H4"),7.60 (d,J=7.8 Hz, H-3) 127.4 (C-6")

c3 241. 1 7.30 (2H,d,J =8.1 Hz,H-3,5),7.52 (2H,d,J = 196.0 (C-7),166.9 (C-7'),143.5 (C4), 141.6 (C-
8.1 Hz,H-2,6),7.98 (d,J=8.2 Hz,H3"),7.38 (d, 1),134.5 (C-1"),132.4 (C5"), 129.8 (C=2'),129.2
J=7.2 Hz, H6'),7.71 (like t,J =7.4 Hz, H-5'), (C-2,6),129.9 (C4'),129.0 (C-3,5),129.6 (C3"),
7.64 (like t,J=7.5 Hz,H4') ,2.36 (3H, s,CH,) 127.4 (C-6"),21.2 (CH;)

c4 305.0 7.53 (2H,d,J=8.2 Hz,H-3,5), 7.72 (2H,d,J = 195.6 (C-7),166.8 (C-7'),140.9 (C-1), 136.0 (C-
8.2 Hz,H-2,6),8.00 (d, J=7.7 Hz,H-3"),7.43 (d, 4),132.7 (C-1"),130.0 (C-5"), 129.9 (C=2'),131.8
J=7.7 Hz, H6"),7.74 (like t,J =7.4 Hz, H-5'), (C-2,6),129.8 (C4'),130.7 (C-3,5),127.4 (C3"),
7.65 (like t,J=7.5 Hz,H4") 127.2 (C-6")

5 261.0 7.57 (2H,d,J =8.4 Hz,H-3,5),7.62 (2H,d,J = 195.5 (C-7),166.9 (C-7'),141.1 (C-1), 138.1 (C-
8.4 Hz,H-2,6),8.00 (d, J=7.7 Hz,H-3"),7.44 (d, 4),135.9 (C-1"),132.8 (C-5"), 130.1 (C=2'),130.7
J=7.7 Hz, H6'),7.74 (like t,J =7.2 Hz, H-5'), (C-2,6),130.0 (C4'),129.0 (C-3,5),129.0(C3"),
7.67 (like t,J=7.6 Hz,H4") 127.6 (C-6")

6 295.0 8.01 (d,J=7.2 Hz,H-5),7.78 (d,J=1.9 Hz, H- 194.4 (C-7),166.8 (C-7'),140.3 (C-1), 137.3 (C-

2),7.49 (dd,J=1.9,7.2 Hz, H6),7.75 ~7.78 (2H,
m,H3",5"),7.69 (1,]=7.6 Hz,H4") ,7.48 (d, J =
7.6 Hz,H6")

4),135.9 (C-1'),132.8 (C-5'), 131.8 (C3),131.2
(C4"),130.3 (C-2"), 130.0 (C-2),129.9 (C-5),129. 8
(C-6), 128.9 (C3'),127.5 (C-6")

- 63 -



223 B 22 1
2017 £ 11 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 23 ,No. 22
Nov. ,2017

4.2 FEETGEENE 14 bGP n R ihw i,
A BERF I, OSBRI 4 AT MIC EILK 2,
£2 13 MOEMTENKIMAEE R R

Table 2 Antibacterial activities of 13 compounds in vitro mg-L "'

&Y H W Bothg HESRE  LBEEE
al 55. 80 55. 80 55. 80 558. 00
a2 550. 80 550. 80 55.08 55.08
a3 559. 80 559. 80 559. 80 55.98
a4 545. 40 1 080. 80 1 080. 80 5.45
a5 549.90 549.90 549.90 54.99
a6 552. 60 552. 60 552. 60 552. 60
bl 556. 20 55. 62 556. 20 55.62
cl 550. 80 550. 80 550. 80 550. 80
] 1112.40 1112.40 1112.40 556. 20
3 1 094. 40 1 094. 40 1 094. 40 547.20
c4 1.278.00 1.278.00 1.278.00 1 278.00
5 558. 00 1278.00 1 240. 00 555.30
6 711. 00 711. 00 711.00 711.00
4-%-— 1 424.00 1 424.00 1 424.00 1 424.00
7 e
FeUJE ke 50. 81 50. 81 50. 81 50. 81
5 itig

DL FE I 5 B840 R — W IR I Sy DR, 4 AR e Tk
FACR A T 13 Fh P E Sk A, 1t H-
NMR, "C-NMR #1 ESI-MS xf H: 45 ¥ 9E 17 T %4, 1k
G WA BT R R IR AR AT

PO B TR M A R R, R R AW
P4 RE WIEEY B — 2 AR, AT
TP M. AR b, TR W A A 0 2 B
B A0, H 3 ,4- G- 2R HER (al) XF 4 Rl
W HARRP PR M SR, A [F] 4549 X AR TR
ELTA E A A R 0 BORREE L 4-38- R R (a2) X
IR PUE RO M o, 45047 - R
(ad) /R oR B PL L BLIERE RGP 2,4 ,6- = 3E-—
2R HRR (1) Xof B it 25 TR B B R I R A

BT EC TG P EE AT LA 4- - R b e
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