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BE5iR

= 1 SERAXLESYEEMEAntibiotic activity of hydroguinones)
MIC(y/ml)* : iy ‘ *®
rE Tt & W -
, amoe | W s | tiges B 8% 3k " C°O)
1 il 1000.0 250.0 [>1000.0
2 2-FRIL AR 125.0 125.0 1000.0 EZ5T i (8):10 1978 ©124~126
3 2,6~ SR 62.5 62.5 500.0 | ABRZE50PLERN X 1978.7 149~150
4 2-TEER 250.0 250.0 | 1000.0° |  (L#AIHRE) , 114~116
5 -=HPRAERE | 250.0 | - 250.0 500.0 JOC 4¢0:2544 1975 110
6 2P 35S SR 31.0 '16.0 125.0 JKOX 24:1433 1959 : 174~175
7 AR 62.5 31.0 125.0 JACS 45:2201 1923 105.5~106
8 2,5-fREMR 500.0 - 31.0 125.0 Ibid. 169~170
9 2-FHEM 62.5 62.5 250 Ann 763:135 1972 105
10 2-F PSR 16.0 16.0 125.0 JKOX 32:869 1962 ' 130~131

* MIC FISEME: W (MIC were determined by. plating method)
* lﬁjn—]ﬂgﬁtﬁﬁ;}zgﬁgz (At same time, identified by the thin-layer chromatography)
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SRR FEDHRMIEREMIC), BE1, .

WR 2 HHOBER, FAFBE 719 BFHEYL, £ Algol 60 FHEEATHE, HHEEHIN
3R AR HHERIG], 7 Hansch 347 RTHASH ~, o, Edb,
TR itk HMO #5548 LEMO 1t HOMO bt HE %,

% 2 HHEZ% (Parameter for calculation)

1
K = a* o* Es* | LEMO*.| HOMO*® 8-

, WoEk 5 | 155 | &

1 0.5 | o 0 —1.000] 0.632 5.64 - 5.04
2 1.15 ~0.07 | —-1.24 | -—1.025| 0.614 6.00 | 5.09 6.00
3 1.71 -0.14 | -2.48 [ ~1.030] 0.600 | 6.35 5.44 6.35
4 1.53 —0.07 | —1.31 | -1.025| 0.614 | 5.74 5.14 5.74
5 2.08 0.47 | -2.40 | —0.974| o0.641 5.85 5.55 5.85
6 2.19 0.30 | -2.21 | —0.979 | o0.623 6.99 6.10 6.69
7 1.28 0.37 | —0.97 | —0.962| 0.640 6.66 6.06 6.37
8 2.32 0.74 | ~1.94 | —0.923| 0.645 6.77 6.10 5.55
9 2.60% | —o0.08*| -—1.62 | —1.000] 0.613 6.51 5.91 6.51
10 2.12 —0.07 | -1.71 | —1.000| o0.632 6.96 6.09 6.96

*' giskh % (Hydrophobic constant) ERiERAE SN, ¥k CER 4 BB A (Calculated from ref. 4,except where
indicated). :

2 MR K% (Hammett constant) [RpkBiEsh, HECEICHR 5. (Obtained from ref. 5, except where
indicated) ! .

* 3P % (Taft steric parameter) BUECHR 2, 1247 (Obtained from ref. 2,p 124)

* REEYTIUERER (The energy of the lowest empty molecular orbital.) JHMO $%5H#E, HESHEM AL
#ik 6, 7(Calculated by HMO method, parameter for calcvlation obtained from ref. 6, 7)

» REEASFHEESR (The energy of the highest occupied molecular orbital) i}B ¥ ** (Calculanon
see *;)

*8, T H B JCiER2,967 (Obtained from ref. 2, p 96.)

% 3 SEMHMOERE (The HMO matrix for hydroquinone)
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N 1 2 3 4 5 6 7 8
1 ¢ 1 0 0 0 1 0.9 0
2 1 0 1 0 0 0 0 0
3 0 1 0 1 0 0 0 0
4 0 0 1 0 T 0 0 0.9
5 0 0 0 1 0 1 0 0
6 1 0 0 0 1 0 0 0
7 0.9 0 0 0 0 0 2 0
8 0 0 0 0.9 0 ¢ 0 2
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% 4 SHRHENLEY Free-Wilson FiZaYitH
(The calculation of Free-Wilson equation for hydroquinones)
—. IR4I¥EHIE (Symmetric restrictive equation)

b'¢ . Y VA
H Me Et CF, Cl | ArCH, | i-C;H, H Cl H Me
1 1 0 0 0 0 0 0 1 0 1 0
2 0 1 0 0 0 0 0 1 0 1 0
3 0 1 0 0 0 0 0 1 0 0 1
4 0 0 1 0 0 0 0 1 0 1 0
5 0 o 0 1 0 0 0 1 0 1 0
6 0 1 0 0 0 0 0 0 1 1 0
7 0 0 0 0 1 0 0 1 0 1 0
8 0 0 0 0 1 0 0 0 1 1 0
9 0.t o 0 0| Lo 1 0 1 0 1 0
10 0 0 0 0. 0 0 1 1 0 1 0
B 1 ‘3 1 1 2 1 1 8 2 9 1
=. ¥ A% nput data) J5ER 5 (Enterococci 5 )
. x _ ¥ z g1
H Et - CF, Cl | ArCH, i-CH, -Cl Me
1 0 0 0 0 0 | -0.25 -0.11 5.64
-0.33 | =0.33 [ '=0.33 -0.67 | —0.33°| =-0.33 -0.25" | —0.11 6.00
~0.33 —-0.33 ~0.33 —0.67 -0.33 -0.33 |- -0.25 1 6.35
0 1 0 0 0 0 ~0.25 -0.11 5.74
0 ] 1 0 0 0 —-0.25 ~90.11 5.85
-0.33 -0.33 ~0.33 —0.67 ~0.33 ~0.33 1 -0.11 6.99
0 0 0 1 0 0. ~-0.25- | -o0.11 6.66
0 0 0. 1 0 0 1 —0.11 6.77
0 0 0 0 1, o ~0.25 ~0.11 6.51
0 0 -0 0 0 1 —-0.25 -0.11 6.96
2] , T T .
i 0 0 0 0 0 0- - 0. -0

X: Me=~-0.33H-0. 33et—0 33CF;—0. 67Cl—0 38AtCH, 0.33is0-C;H,
Y: H=-0.25C1 .
Z: H=—0,11Me -

4:%&11

1. ﬂi%%%%, LS B e, HBHT QSARﬁﬂt REEfT, SERMAAWHIRT
WEHAME, HERERERFOER. B, ARBERIRN, 2-RREETE N EBIE
o R T '

| MIC (y/ml)
ft. & ]

& 7 94 MR s 5% 5
2-FESE ’ 125.0 . ‘125.0 1000.0
-l sER 0 | 7 a0 S 16.0 | 125.0
-RRERE . 16.0 16.0 ~ 125.0
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2. R 12 Free-Wilson 4y #7

OH .
A=a[x, ]+ [y ]+c[z]+u

?ﬁu)‘vm,ﬂEZRﬁE%ﬁmm<)ﬁﬁ69L S E ) 6.96 , TTFTLLIA
HRHH A UIE MBI — B BT L.

BAER 5 } » _ 2% 94
alX.] Y] - ¢[Z] q[Xi] . oY .] ) 2] X

H |~-06.667 [ H |—0.0851 © | o0.00556 H | -1.161{H]| 0,037 H| o.021

CH, 0.0803] Cl | 0.341 |CHs| —0.0506 s CH, 0.337 | C1]~0.148 [CH,| —0.186
CH,CH, |-0.567 , - CH,CH, |~ —0.461 ‘ '

CF, |-0.457 oY CF, | -e¢.351 (2)

ci 0.291 | p=6.348 o a —0.057 p=6.107
ArCH, 0.203 . ArCH, | ~ 0.309 . . :
CHS\ n=10 r=0.95 cH n=10 7 =0.89
. JCH | 0.653 : - : - DCH |- 0.759 - .
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3. Hansch 5831
1% 5

lg<c)=——0 18 x—3.06 0 —0. 33E +35.22 (LEMO)+40 88 3)
n=9 r=0.94 F=T.36 (a= 005) o
#N (3), HE 2- ﬁﬁg%ﬁgﬂﬁg( ) 6.06, *Mﬁyb 6.09 , -mmuwawt/s

HMTNE —Z BB,
4. HEEERESHRE, RESEEMFHE, %1% FREATE, RE {95%5
1g(%)=—2.190+27.08(LEMO) +32.91 W

| ‘n=9 r=0,90 F=12.38 (a=0.01) .
R(ORY, BMERERGARRELAR T RBE BT 15 BB A B T
P BEE, - - L ~

ROBEARKEBEWN T RBE, 5510 T,=38.024 (¢=0.05), Tiemo=4.16 (a=
0.01)FWZ % LEMO AREMBE KT, MuEHFTEA, &,

1g(—é—>=8.53(LEM0)+14.17 ‘ (5)

n=9 r=0.71 r2=0.50 F=7.22 (a=0.05)
R(5)FRHW, HBEIEMHN 50% 75 LEMO #ix, BH% LEMO %ft%%i%%%%ﬁ‘éb i
—FpEREE, WHALAEG, SEALAYTREEZZHAETFERBFAEBE AT ERE
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THE QUANTITATIVE STRUCTURE—ACTIVITY
~ _RELATIONSHIP OF THE ANTIBIOTIC
PROPERTIES OF A SERIES OF HYDROQUINONE

SUN -Heng-qing, CHEN Zhong-ying, XU Guo-ying and XU Li-ying
(Hua—Dong Insmute of Chemicdl Technology, Shanghai)
: ABSTRACT

The antibiotic properties of a series of hydroquinones ;Nere 'q)ramined in an effort
to study the quantitative structure activity relationship with the application of Topliss,
Hansch and Free-Wilson methods.

It seems likely that the pharmacological actiVity of the substituted hydroquinones.
is realized by the charge transfer complex which is formed by the transfer of electrons.
from receptor gite to the Specific hydroquinone. In Hansch analysis, the parameter
LEMO was calculated by molecular orbltal technique and a better correlatlon was found
in combination with other parameters

The experimental values of lg<—'(-1:—) agree fairly with the values calculated by both;

Hansch and. Free-Wilson equatlons

Key words Structure- actlvrty relatlonshlp, Antibiotic properties; Hydroquinones;
- HMO technique-
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