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Masuo Akagi, Kazuo Hirose, Shilich Watanabe and Yoki Ose : Studies on
the Mechanism of Antibacterial Action shown by Quinones. I
Relation between Antibacterial Properties of Quinones and their Chemical

Structures. (1) About Arylbenzoquinones.
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BN & ORI DOWT & o 0EEND 505,100,102 ~15) 7 ) Xy v x s v FIKOWTUL SRIEMED
MENI. EEEILICRANBE LI 16,07 7y v Xy v e s v EHRY A0 IO CEE O MBI T 5
PR LB, TOLFEE L OBRICOWCHARE /20O THRET 5.

BRI Lo LAME<x v x 7 v D 2,5 17 ) v Bk (1), RO 2,5-F7 v~y vz v (D,
2,5-Fe FerarxovrNovx/y (D, 2,5-F7tAx vy X vx/ vOF% 38,6 f17 V vifatdDEr 39 &
DIEEmThDH. FE + L ik Eschericha coli communis, Shigella flexneriae 2a, Shigella dysenteriae
I, Salmonela typhi, Staphyloccus aureus O 5 Ei%x i 7z, FTO#EEL Table I. jiz$44al Th3b. FEIT
TR Z & LA b ZOMENIIEL St aureus 7 LCIFEITEET 5 O bth0 48D 7 7
MBI LR F OB NI T E. coli 1o L CBE#L d OREETH D7
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Table 1. Antibacterial Activity of X~”/\”-R1
R.-L X
Y
e}
Bacteria
. 2 Sh. Sh. .
Radical T St. aureus flexneriae | dysenteriae| Sal. typhi. E. Coli
X Rl 122 Za 7 COMMmMUuUnts
H H H 2,500 5,000 2,500 <2,500 <2,500
H H _< S 5,000 2,500 2,500 | <2,500 | < 2,500
H H -Q CH, 10,000 | <2,500 | <2,500 | <2,500 | <2,500
H H -< SOCHy| 10,000 2,500 2,500 <2,500 <2,500

H —< > -O 5,000 | <2,500 | <2,500 | <C2,500 | <2,500
H -<:> o 5,000 | <2,500 | <2,500 | <2,500 | <2,500

H | < DCH, -<_>>CH3 5,000 | <2,500 | <2,500 | <2,500 | < 2,500
H <>CH3 —< SOCH; 2,500 | <2,500 | <2,500 | <2,500 | <2,500

H -< >0CH3 -< SOCH,|  <2,500 | <2,500 | <2,500 | <2,500 | <2,500

H | - >0Ac —<§OAC <2500 | <2500 | <2500 | <2500 | <2,500
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cl H —<> 50,000 9,500 | <2,500 | <2,500 | <2,500
cI H —<>CH3 10,000 | <2,500 | <2,500 | <2,500 | <2,500
cl H < *>OCH3 5,000 2,500 9,500 | <2,500 | <2,500
cl1 -< > -<) 10,000 | <2,500 | <2,500 | <2,500 | <2,500
Cl < > -< SCHj 5,000 | <2,500 | <2,500 | <2,500 | <2,500
C1 -< > < >OCH3 5,000 2,500 9,500 | <2,500 | <2,500
Cl <>CH3 —< SCH | <2,500 | <2,500 | <2,500 | <2,500 | < 2,500
cI —<>CH3 —<—>OCH3 <2,500 | <2,500 | <2,500 | <2,500 | <2,500
c1 -<— SOCH; -<:>OCH3 <2,500 | <2,500 | <2,500 | <2,500 | <2,500
— OCHj
Cl —< >OCH3 —<>OCH3 <2,500 <2,500 2,500 <2,500 <2,500
OH H H 10,000 2,500 2,500 | <2500 | <2,500
OH H —<>CH3 20,000 10,000 5,000 5,000 | <2,500
OH _<§ _<_> 2,500 | < 2,500 <£2,500 2,500 | <2,500
o | - > —<>CH3 10,000 10,000 5,000 5,000 | <2,500
OH < > -<—>OCH3 5,000 2,500 5,000 | <2,500 | <2,500
OH —<>CH3 < SCHj 5,000 2,500 10,000 | <2,500 | <2,500
OH < “CHj < SOCH,| 2,500 2,500 2,500 | <2,500 | <2,500
— _ OCH,
OH < >o<:H3 {>OCH3 2,500 2,500 9,500 9,500 | <2,500
OH <>OH <A>OH £10,000 | <10,000 | <10,000 | <10,000 | <10,000
— OH
OH < >0H <ﬂ>OH 2,500 2,500 5,000 £2,500 | <2,500
OAc H <> 5,000 | <2,500 | <2,500 | <2,500 | <2,500
OAc -<> <> 9,500 | <2,500 | <2,500 | <2,500 | <2,500
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OAc -< > <_>CH3 2,500 | <2,500 | <2,500 | <2,500 | <2,500
OAc -<—> <:>OCH3 2,500 | <2,500 | <2,500 | <2,500 | <2,500
OAc -< S < CH, 9,500 | <2,500 | <2,500 | <2,500 | <2,500

OAc -< SCH, < SOCH,| 2,500 | <2,500 | <2,500 | <2,500 | <2,500

OAc < SCH; <—>OCH3 <9,500 | <2,500 | <2,500 | <2,500 | <2,500
OAc

OAc <§OCH3 <§0Ac <2,500 | <2,500 2,500 | <2,500 | < 2,500

OAc (from fumgi) <2,500 <2,500 2,500 <2,500 <2,500

V4
”

(Synthesis)

7Y Ak 7 VIO L FOHE S L Ol Table. 2 12 b AR MR A0 B0 k. B
Ny Vyx s vD 2,560 7V vEBEE (1D 3\ TIE FOERE RiRy s\ (Ry=H. Ry=AryD>(R;
=Phenyl, Ro=Aryl) > (Ry=Aryl, Ro=Aryl) /s 5 ETOK/NEENR DI, BB 2,5-#7 7 — X
¥VEJvD 3,6 f£7 v ABEHE (D BV (Ry=H, Ra=Aryl) > (Ry=Phenyl, Ra=AryD>(R;
=Aryl, Ro=Aryl), 2,5- v Fe4+ % v vx /O 3,6 77 ) vBE#HE (D 1o\ Tk (Ri=H, Rs
=Aryl) > (R;y=Phenyl, Ro=Aryl) = (Ry=Aryl, Ro=Aryl), 2,5-F7 & t A % v X v*x /7 vD3,6 4L
7 U VB (V) I\t (Ri=H, Ra=Aryl) > (R;=Phenyl, Ra=Aryl) = (Ry=Aryl, Ro=Aryl)
R HBIR B ED ZHIES. X2k 7 V vk 7 O OH, H, Cl, OAc BE#4 L L TR 2-7
IARYVE 7 D 3,6- FEBE (V) I\ TEOBE#HE X offic OH>H=CI>O0AC /s 2R3 R biv,
BREIC -7V 57 ==y Y Ex v O 3,6 7BHE (D Tk OH >H==Cl>0Ac, 2-7 Y -5-
YRy v E s D 3,6-FBEHmAE (WD ¢k OHSH>CI>O0AC 7 BREE2FD bz, & O Geiger(13)
DF BN A H= VO F v P EIZEN R (V) 1372 L7 7 s T 272 2 DA %00
Fe M FTERRDIN MIFTH D, RIEWTW B SO THHE L b/t dDO0HY, HINDTDH DT
LHE % 520D h 0. R LELFBEFIEREK OH & 303 01IE S ThIFTH D T DIdE
SE b0k LCHIED T TH Dl

U 3Ny v x ) YHEERT ¥ P 7 x 7 YHIRE\TE OBERE L LT & ORITARBIBIR 2380 T 545,
T ARy v x ) YEIRBWTSEEED (V) WA T o7nEEED (WD BN dDO0n% L, HRE
R\ CIEOREIH S (M) SHEACOWTHEEOHMICh sF M b, G% L Ox /7 »{Laho
s Table 2. 1T B HIEAL & REEAIEAE b OFARMBI TS T L RHERD 2 TH 5.
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Table 2. Relation between Antibacterial Activity and Chemical Structure
of Aryl-quinones.
Skeletal Structure Oder of Autibacterial Activity
O .
Ri= H Phenyl Aryl
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Rg Ro= Aryl Aryl Aryl
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HO R, Ri= H Phenyl Aryl
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(15
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2= R o =
RBRMHOBRE, #MBCEBELZ */ vHEKCEEEO S ONE L7 v ) IKREE Iz, EER
BB L M DA%\, %7 V1T T0%7 va - vk WEEMXERIEE S OIKRE 74 2 v
(pH 7.2 %ﬁ%afw:mzf%ﬁ%%@ﬁvﬁéﬁ%&Tz). T - VEEE 74 3 v RRAT BEAIIT
ARETDHHOE, 7P YIEEICT A 2 v E M TEHFER L T5. COBE7rva -, 7+ by OEETHE
DHEEHHEETREEL L.

EHE, EEE BRI ERL, IRREEETETREED Eschetichia coli communis, Shigella
flexneriae 2a Ew 10, Shigella dysenteriae 1 Ew 1, Salmonela typhi, Staphylococcus aurveus O 5 #
Thb. 2ERUSBMT 37°C KAESBITIHICHTE Lz bOn b —~AEELE DT 74 2> (pH 7.2)
IR L, Za24i 37°C IR\ TEE L 300 b—ALF R MIEICER L <2 % 24550 37°C ik
WTEEEE LY.

HEE FHERWEENZRT A 2 vICEE L0, BBRWEEMXI 7 A4 2 v ICBEE LAV O RFHE L,
TOFREBFIRELIREE, HHE L.
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