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Antimicrobial activities of 98 thiazoloquinolinecarboxylic acids were determined
in vitro. Activities were classified into four groups, +-+ -4, ++, 4+, —, based on the
average bacteriostatic index calculated by the equation, log,[100/MIC(ug/ml)]. In the
92,6-disubstituted derivatives, 2-alkoxy compounds were active only against Gram-positive
bacteria, while 2-HO, MeO,S and NC derivatives were active only against Gram-negative
bacteria. 2-Amino and 2-carbamoyl compounds had no activities. In the 3,6-dialkyl-
2-oxo derivatives, the most effective alkyl substituent was Me or Et group. Replacement
of 2-oxo group by thioxo, imino or hydrazino group resulted in lowering of the activities.
The maximum activity of 3-N-alkyl compounds existed in the Me group against both
Gram-positive and -negative bacteria, while the corresponding 2-O-alkyl derivatives
became stronger against Gram-positive bacteria, but weaker against Gram-negative
bacteria with the increase in the length of methylene chain. 6-Ethyl-2,3,6,9-tetrahydro-3-
methyl-2,9-dioxothiazolo[5,4-fJquinoline-8-carboxylic acid was found to have the highest
activities against Gram-positive and -negative bacteria including Escherichia coli resistant
to nalidixic acid and Pseudomonas aeruginosa.

Keywords thiazolo[5,4-f]quinolinecarboxylic acids; 2,6-disubstituted derivative;
3,6-disubstituted derivative; 4% vitro antibacterial activity; bacteriostatic index;
minimum inhibitory concentration; structure-activity relationship
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mura, R. Dohmori, ibid., 24, 147 (1976).

NII-Electronic Library Service



484 Vol. 99 (1979)

TaBLE I. Miscellaneous Thiazolo[5,4-f]quinolinecarboxylic Acids

RS 9
re N\ ,COOH
O
R6
Analysis (%)
Col\r;lo;?d. R2 R3 RS (%§a) Formula ﬁi&)ﬂ
¢ H N
7 MeS — Me =300 CuH,N,0,S, (g‘f:% S 5’)
8  MeSO, — Me 300 CpHoN,O4S, ég:}j e g:f&
» QN - Me a0 oS @ L i
10 Cl — Me >300  C;yH,N,0,5CI ég:gg o g:gé)
12 MeO — Me 300 CuH,oN,0,5 (2%2 DT g:gg)
17 MeOOC — Et (&chz.) C1sH;uN2055 (giﬁgé 61 88
W - & cmsos Y38 BY
55 MeS _ Et;NCH;CH,- 263—265  CyH,N,0,8,- 50.51 5.18  9.82
HC1 (dec.) HCI (50.13 5.21 9.99)
6 0 H i >80 CuHNOS (G088 S 1050)
5 O Et Me >300  C,H,;,N,0,5 (gjgg e gﬁgé)
60 O n-Pr Me 300 CysHN,0,5 é’ggg j: ‘ég g:gg)
61 O nBu Me 300 CyH, 6N, 0,8 (gg:ff? i;gg g:gi)
62 O PhCH, Me 300 CyoH,,N,0,S (23:38 35 T gg)
68 O CH,=CHCH, Me =300  CH,,N,0,8 ggj’g 58 3:%‘15)
% 0 Et nPr Bey? CuHuNi0S GRS 10 )
™m0 npr npr Mooy CoMuNi0sS g T3 Fg)
78 O CH,=CHCH, #Pr 248—251  C,H,N,0,S (gg:ig 18 %g)
8 O Et #-Bu 290—292  Cy,H,eN,0,S £§:?? g:% g:gg)
81 O n-Bu n-Bu 219—2210  C,H,,N,0,5 (gggg g: 2 ;gg)
82 O CH,=CHCH, #-Bu 252255  CHyN,0,5 (28:% > o ;:gg)
84 O Et PhCH, =300 CooH16N,0,S (ggﬁ%g T ;:?ég)
8 O PhCH, PhCH, 264—266  CyaH,N,0,S (g;:% . g:g%
87 O Et CH=CHCH:  >300  Cy H,N,O,S (gg:ﬁ e g:éi)
88 O CH;=CHCH, CH,=CHCH, 237—2419 C.;H,,N,0,S (ggﬁg i (1)3 ?:ég)
89 O Me Et;NCH;CH;  215—2180  C,oH,,N,0,8 gﬁ oo ié:ég)
91 O Et HOOCCH, 29(3;?)03”’ CysH,,N, 0,5 (gigg . %)

a) Recrystallized from DMF unless otherwise stated. b) Recrystallized from DMF-MeOH.
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Y LEM OB L AL RMEB Y L Db ThD. KRB LicbEWiE, 2,6-CEBERGE 3,6-VEF
¥tk 2 e KFldh 5 (Chart 1).

£ B o #

REOAKR HHOoFEELRIhCECLFTERI ) FRLL. SEFLCAR LYo TR HTE
% Table I /R L7z,

HEXEE 75 AP b Ex X ORME b oA 10 ME KL A\ . 1) Staphylococcus aureus:
TERAJIMA, 2) Diplococcus pnewmoniae: DP-1, 8) Streptococcus agalaciiae: 9925, 4) Corynebacterium diphtheriae:
P.W. 8, 5) Erysipelothvix rhusiopathiae: CHIRAN, 6) Esherichia coli: O111, 7) Shigella dysenterviae: HANABUSA,
8) Shigella flexneri: 253, 9) Salmonella typhosa: H 901, 10) Pseudomonas aevuginosa: TSUCHIJIMA,

PENRBRBEH L2 1) s3I0 6—10) Bk XERRAERLY &, Fi 2-5) BHRLE 7 —-
vy b vESHE Huv e,

BEEEELHTERE PV SV S 2 VT 37°, 24 BRIATSE LAER Y 1000 S AFRNLT, 1.6,
3.2, 6.3, 12.5, 25, 50 %5 X ¥% 100 (ug/ml) o 7 W FH 2 &H T 5 FWHRFEFLE 0.05ml, 27 —-
eV bRt 1 BT rh EhEEL, 37° 48 KO R FHILRB 2 AR CHE L CRDARFHIER
B (MIC, ug/ml) %k,

HEEHORTHE 4BLEAYWoLBEKCHTIERORBEABMNIC T % d, ¥3 MIC & T
ORI L5 T, 0-6 BEEH L CHERE (Bacteriostatic Index=B.1.) #xRH 7.

FUEHA (B.L)=logs [100/MIC(ug/ml)]

DI/ AGEE b B, 77 AEHE 5 Bk XO02EK 10 Best CEh ZhoPHHEEREEB L,
EHEREZOFHBECESHT, (=), (+), (H), (H) » 4 BEERTRL SR L CGEELERLLE. £hboBlfk
% Table II iR L. td, ZOBERFER XhiE, nalidixic acid BEHE BI. =04 (—), BRI
4.4 (H), 28 LTk 24 (+) LEbXh5.

TaBrE II. Relationship between Bacteriostatic Index (B.I.) and Minimum
Inhibitory Concentration (MIC)

MIC (pg/ml) =100 50 25 12.5 6.2 3.1 =1.6
B.I. 0 1 2 3 4 5 6
A [ ——]
Classification of activity — + 1 #

B.T. =log,[100/MIC(ug/ml)].

w R & £ B

1. 2,6-C Bk

6 frDflic 2 fricd BEAY HET S 2.6-CBEREOHEIEM S Table III iRk L.

gt L 56 BILAYOBHBEL, 6 MAEE LT T AFAKIDAES C FHED 9 8, i 2 (LT
H,C,S,N,ClL, O #&i%r 38 BoOBERETHS.

R OEMKE 2 2HEDOKE IBFEB1-01E, R2 2 MeS, MeO,S, Cl X0 OH kT, R % H,
Me, Et /& L7cBE&0 JIETENES Table IV 0¥ Lol HBHIIBEELEBEECI VZF LI Ry, Bk
Bicxt LTk H, Me, Et 23RS OHMEIER (%) /R Lich, —HEREFE IR LTz H<Me<Et DIFIZTE
MR ERL, Et NEIWBEEIE-CH 7. ¥ Table IIT 225, R? 4 HO, MeS i\ T, R® % #u-Pr,
»n-Bu, PhCH,0, CH,=CH-CH,, Et,NCH,CH,NHOC ¥ X ¢® HOOC Z# LT3, (+) L EoFHEIaYix
REgicnc &L, £2C, RO X Et KBEZELT 2 MFEHEEREYEATS HtvEALL.

R? L{EMEOBRIT R T, Rk 0B E LIatE & CHEERERRD BN, $bh PhCH,0 D7
Ao CETBBHE IR LT ORE- YR Lcds, —J HO, MeO,S, NC % 7t F 0O ERIAE ORI HR)
TH -l —EEEC U CORGEE LRI EAWRE RS hic. by, R? © 38 @EBREDOS B

7) S. Nagasaki, N. Nakazawa, Y. Osada, T. Hashizume, Y. Oshima, Chem. Pharm. Bull. (Tokyo), 20, 639
(1972).
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TasrE ITI. Antibacterial Activity of 2,6-Disubstituted Derivatives

Rz—““ § 0]
Il
N{/\ "\ ,COOH
O
Ré
Structure Average bacteriostatic index
No. N\
G(+) and G(—)
R? R® G(+) Bact. G(—) Bact. Bacteria
1 H H 0.6 — 0.2 ~— 0.4 —
2 Me H 0 — 0 — 0 —
3 MeS H 0 — 0 — 0 —
4 MeSO, H 0 — 0 — 0 —
5 Cl H 2.2 + 0.8 — 1.5 +
6 HO H 1.4 + 1.8 + 1.6 +
7 MeS Me 0.6 — 0 — 0.3 —
8 MeSO, Me 0 — 0 - 0 —
9 0 N Me — J— (R
N/
10 Cl Me 3.4 H 3.4 H 3.4 H
11 HO Me 0 - 2.2 + 1.1 +
12 MeO Me 0 — 0 - 0 —
13 H Et 0.8 — 3.4 H 2.1 +
14 Me Et 1.2 + 0 — 0.6 —
15 NC Et 1.0 + 4.8 H 2.9 +
16 HOOC Et 0 - 1.0 + 0.5 —
17 MeOOC Et 0.2 — 2.8 + 1.5 +
18 EtOOC Et 0 - 0.8 — 0.4 —
19 H,NOC Et 1.0 + 4.2 H 2.6 +
20 EtNHOC Et 1.2 + 1.6 + 1.4 +
21 Me(CH,);NHOC Et 0.4 — 0 — 0.2 —
22 MeCH(OH)CH,NHOC Et 0 - 1.2 + 0.6 —
23 HO(CH,),NHOC Et 0 - 1.4 + 0.7 —
24 HO(CH,);NHOC Et 0 — 0.6 — 0.3 —
25 Et,N(CH,),NHOC Et 3.6 4.8 4.2 H
26 O NoC Et o - 0 - R
N
HOCH,CH,
27 NOC Et 0 — 0 — 0 —
Et/
28 H,NNHOC Et 0 — 2.6 + 1.3 +
29 H,NSC Et 1.8 + 3.6 H 2.7 +
MeO+
30 C Et 0.8 — 4.6 H 2.7 +
NH”
EtO
31 C Et 1.0 + 4.8 H 2.9 +
NH”
HONH.
32 C Et 2.8 + 4.8 +H 3.8 H
NH”
H,NNH
33 C Et 0.4 — 3.6 2.0 +
NH”
7N
O N
34 N— C - Et 0.6 — 2.4 + 1.5 +
HN7”
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3% HS Et 0.4 — 0o - 0.2 —
36 MeS Et 1.2 + 0.4 — 0.8 —
37 MeSO, Et - 3.8 4 1.9 +
38 H,N Et 0 - 0 - 0o -
39 MecHN Et 0.2 — 0o - 0.1 —
40  EtHN(HCI) Et 0.2 — 0 - 0.1 —
41  Et,N(CH,),HN(HC]) Et 0o - 0o - 0 -
42 Me,N Et 0o - 0o - 0 -
43 Et,N Et 0 - 0 - 0o -
1 (i }I Et 0.2 — 0o - 0.1 —
5l Et 2.4 + 3.2 4 2.8 +
46 HO Et 0o - 3.8 4 L9 +
47T MeO Et 1.6 + 1.8 + L7 +
48 EtO Bt 1.6 + 0.4 — 1.0 +
49  #-BuO Bt 1.4 + 0 - 0.7 —
50  PhCH,O Et 5.2 4t 0.2 — 2.7 +
51 HO n-Pr 0 - 0 - 0o -
52 HO »#-Bu 0o - 0o — 0o -
53 HO PhCH, 0 - 0o - 0o -
54 HO CH,=CHCH, 0.2 — 0o - 0.1 —
55 MeS Et,NCH,CH,(HCl) 1.8 + 0o - 0.9 —
56 HO HOOCCH, 0 - 0o - 0o -

TasrLe IV. Correlation of Antibacterial Activity and Kind of Substituent at 2 and 6 Position
R? S O

Average bacteriostatic index®)

R? G(+) bacteria G(—) bacteria G(+) and (—) bacteria
R® H Me Bt #& H Me Et & H Me Et &
MeS 0 0.6 1.2 0.6 0 0 0.4 0.1 0 0.3 0.8 0.4
MeSO, 0 0 0 0 0 0 3.8 1.3 0 0 1.9 0.6
Cl 2.2 3.4 2.4 2.7 0.8 3.4 3.2 2.5 1.5 3.4 2.8 2.6
OH 1.4 0 0 0 1.8 2.2 3.8 2.6 1.6 1.1 1.9 1.5
Xo 0.9 1.0 0.9 0.7 1.4 2.8 0.8 1.2 1.9

a) Bacteriostatic index =10g,[100/MIC(ug/ml)].

(H) PLEofEEE, REEE T 18 Bk W TRDd b, SBHE Tidb T PhCH,0 & Et,NCH,-
CH,NHOC 0 2 i3 &k i, ZhiZFMEEH TH % nalidixic acid DIEHE R Lich D EELZ SR 5.
B, BHEmEcHL () D EoEHsR LcBERKLY, Et,NH,CH,NHOC OLTH-7%. * I Et,NCH,-
CH,NHOC ¥l 0 Et,NCH,CH,NH % &%r7 ¢ / BEMEE L0 A2 4 Ahid, £TIEETH -7

LHEBRICR T B EHEES (H) MRk eE LT, 25,32 Lo 10 o 3 @EaEiihic.

2. 3,6~ FEifk

6 frofiiic 3 LI S BERELEFT S 2-4F VY EOHE GRS Table V ItR L. &7, 2-F4F V&KL D1E
EWE L OBERDOR D thiazolo[4,5-g]lquinoline (kD5 E% Table VI & & .

R¥BIVOC R D7 A AEICBT S 25V VORI LHEEROBGHE, Fig. 1 ©KFE3ED, R?, RS i
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TaBLE V. Antibacterial Activity of 3,6-Disubstituted Derivatives

o3 ¢
rs/ N COOH
()
RS
Structure Average bacteriostatic index
No. G nd (—
R® R G(+) Bact. G(—) Bact. G(})and (=)

6 H H 1.4 + 1.8 + 1.6 +
57 Me H 1.4 + 4.2 H 2.8 +
11 H Me 0 - 2.2 + 1.1 +
58 Me Me 3.2 H 5.6 4.4 H
59 . Et Me 3.8 H 5.6 4.7 H
60 n-Pr Me 0 — 4.2 H# 2.1 +
61 n-Bu Me 0 — 2.2 + 1.1 +
62 PhCH, Me 0 — 0 — 0 —
63 CH,=CHCH, Me 3.0 H 4.8 H 3.9 H
46 H Et 0 — 3.8 H# 1.9 +
64 Me Et 4.4 H 5.6 5.0 #
65 Et Et 2.6 + 4.8 H 3.7 H
66 n-Pr Et 0.8 — 3.4 H 2.1 +
67 n-Bu Et 1.0 + 1.6 + 1.3 +
68 PhCH, Et 0o - 0o - 0o -
69 CH,=CHCH, Et 3.0 H 4.6 4 3.8 H
70 MeCOCH, Et 0.2 — 2.2 + 1.2 +
71 Br- >—COCH2 Et 1.2 + - 0.6 —
72 Et,NCH,CH,(HCl)  Et 0.4 — 3.2 H 1.8 +
73 HOOCCH, Et 0 — 0 — 0 —
74 MeCO Et 0.8 — 4.0 H 2.4 +
51 H n-Pr 0 — 0 — 0 —
75 Me n-Pr 0.2 — 1.2 + 0.7 —
76 Et n-Pr 1.0 + 0 — 0.5 —
77 n-Pr n-Pr 0 — 0 — 0 —
78 CH,=CHCH, n-Pr 2.0 + 0o - 1.0 +
52 H n-Bu 0 - 0 — 0 -
79 Me n-Bu 0.4 — 0.6 — 0.5 —
80 Et n-Bu 0 — 0 — 0 -
81 n-Bu n-Bu 0 — 0 — 0 -
82 CH,=CHCH, n-Bu 0 — 0 — 0 —
53 H PhCH, 0 — 0 — 0 —
83 Me PhCH,, 2.0 + 2.0 + 2.0 +
84 Et PhCH, 0 — 0 - 0 —
85 PhCH, PhCH, 0 — 0 — 0 —
54 H CH,=CHCH, 0.2 — 0 — 0.1 —
86 Me CH,=CHCH, 1.8 + 3.0 + 2.4 +
87 Et CH,=CHCH, 1.2 + 0 — 0.6 —
88 CH,=CHCH, CH,=CHCH, 0.2 — 0 — 0.1 —
89 Me Et,NCH,CH, 0.2 — 0.6 — 0.4 —
56 H HOOCCH, 0 — 0 — 0 —
90 Me HOOCCH, 0 — 0.4 — 0.2 —
91 Et HOOCCH, 0 — 0 — 0 —
92 HOOCCH, HOOCCH, 0 — 0 — 0 —
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TasBLE VI. Antibacterial Activity of Miscellaneous Derivatives

Riw—S O
: I
RS/N\/\"/\”,COOH )
\N/
Et
Structure Average bacteriostatic index
No. e ——————
G(+) and (—)
R® R® G(+) Bact. G(—) Bact. () a0t
35 S H 0.4 — 0o - 0.2 —
93 S Me 0 - 0.8 — 0.4 —
38 HN H R 0o - R
94 HN(HCI) Me 0.6 — 0.2 — 0.4 —
95 HON Me A 3.6 4 1.8 +
96 H,NN Me 0o - 0.6 — 0.3 —
97 MeS (NYMe, MeSO,- 0.2 — 3.6 1 1.9 +
Me O
N COOH
98 o=< \A I 1.0 + 0.2 — 0.6 —
S/\/\N/
Et

TaBLE VII. Structure-Activity Relationship of 3,6-Disubstituted Thiazolo-
[5,4-f]quinoline Derivatives (44 Compounds)

°7T%
RS/N\/\ /\/COOH
o8

RS

R°=H Me Et nPr #nBu CH;=CHCH; PhCH; HOOCCH: Et-NCH:CH,

R3=H +
Me +
Et

n-Pr

n-Bu

CH,=CHCH,

PhCH,

HOOCCH, —
Et-NCH,CH.
MeCOCH;

Br—<;>—COCH2

MeCO +

| =+ ++++
=+ +FF=+
[
x
|
1
|

+ o+

Activity against gram-positive and -negative ten strains was classified into four groups according to the average
bacteriostatic index: 4 most active, 4 strongly active, + moderately active, — inactive. (See also Table II.)

BHEOC— 2713 Me ¥/ Et KFEL, Fflo H ¥k »-Pr KB\ CREEOETHEETH ~ 7. Fig.
1 OEF (la) ETFR (1b) D& —VAUELLTWB Z &b, EHEET2 R & RS 0OFEBFEETHD
EHEREING., FRBUHEIREECSTAIUOBIRIETS L, oA YRNIBERE X v b BREECST
DIEWRERZ LA B2 CH b, nalidixic acid OEEAEE LB TWBH T ERR LT W5,

2-FF Vo 44 BLEYD 10 BRI T 5Bk L EEOMEEY, 4 BMEERET Table VII R L.
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() Bl EouiEd, R® X0 RS 23 Me, Et #7213 CH,=CHCH, O#l&hBICENTOLAD LN, il
DEBEOHALETIIELAELEEAR LRV EARERTV S, DX RSHEEGHR Lish -7 22lobs
PR\ ISR B TE W L B2 5.

2-FF VRS D 2-F A%V, 2-4 3/ Fic EOBEERL, Table VI RLAEY, KL fad -7
Tichd, 2-4F VHEREBNTESMGENERLE 64 (B.1.=5.0, ) © 2 O %, S, NH, H,NNH 7 &
CERT S EEBEIAMCETL, BL=03—04(—) R LELALIERE s ok, 2RI HON g
Pal7: 95 (B.L.=1.8-) THRDHh, Thbo 2 MERKY O FAEWFCEM Thsr L Erlhr-
7o Eie 8 AL 4 MR (97) 1k, RSB 2-MeS £k (36) NEMEICIEETH L O L, BHECH LTEk

-O=I—S 0
Rs/N COOH
N
R®
la) :
6 G(+) bacteria ~ G(—) bacteria ~ G(+) and ()
bacteria
5 5k Ré=Me
E
2
=
T,; ______
o
'q
5]
E
m L
b_ 1 I ] L 1 ! 1 1 1 1
s L6 . &
S = & = & T = @ = =
1b)
6. G(+) bacteria _ G(~) bacteria ~ G(+) and (—)
bacteria
v 5_ R3:Me
5
£
9
]
@
o
o
5]
3]
[5°3
m
Il 1 1 ! I} i | | 1 | 1

=5 3] = ) = =~ =

(PR v . 8 . . & A

Z =S | s o= ™ =2 KB o= s m=2 R s o

Fig. 1. Influence of Chain Length of 3 or 6 Alkyl Groups on Antibacterial Activity
for 3,6-Disubstituted Derivatives

8) A. Burger, .J. Chem. Educ., 33, 362 (1956); E.J. Ariéns, “Drug Desin,” Vol. 1, Academic Press, New
York and London, 1971, p. 241.
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O—*T*“S (l)
; It
/\ N\I/\I |/\”,COOH
R NN
Et
6 G(+) bacteria — G(—) bacteria - G(+) and (—)
bacteria
%
]
=
B
4
b
7
=]
o
]
©
G
m
jus = mﬂ =] f = »f
Il N ‘:P 2 RN DP 2 o L C‘ﬁ 2
a2 R s A =2 K o: A m =2 K o= M ,
Fig. 2. Comparison of Antibacterial Activity of N-Alkyl Derivatives with
that of O-Alkyl Derivatives
—(O~: N-R derivatives. (- O-R derivatives.
TasrLE VIII. Minimum Inhibitory Concentration (ug/ml) of Highly Active
Thiazolo[5,4-f]quinoline Derivatives
RZ-----;] S 0
: Lo
Ra/N\l/\”/\",COOH
NN
RS
No. 64 59 58 25 63 69 32 65 10
HOHN-
2 ()]
No. Microorganism RO 0 O DEAEA® O 0 (HN=)C 0 ¢l
R3 Me Et Me — Allyl Allyl — Et —
R¢ Et Me Me Et Me Et Et Et Me
1 Staph. auveus TERAJIMA <1.6 3.1 6.3 3.1 6.3 3.1 >100 6.3 12.5
2 Diplo. pneumoniae DP-1 25 12.5 >100 25 50 25 12.2 25 12.5
3 Str. agalactiae 9925 25 25 >100 25 25 25 6.3 25 12.5
4 Coryne. diphtheriae P.W. 8 <1.6 12.5 <1.6 12,5 6.3 12.5 25 12.5 3.1
5 Evys. vhusiopathiae CHIRAN <1.6 <1.6 <1.6 <1.6 6.3 12.5 3.1 25 12.5
6 E.cols 0111 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 6.3
7 Sh. dysenteriae HANABUSA <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 3.1
8 Sh. flexneri 2539 <1.6 <1.6 <1l.6 <1.6 <1.6 3.1 <l.6 <1.6 6.3
9  Sal. typhosa HIC1 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 6.3
10 Ps. aeruginosa TSUCHIJIMA 6.3 6.3 6.3 >100 >100 >100 >100 100 >100
11 Staph. aureus R4 <1.6 <1.6 6.3 6.3 6.3 6.3 >100 6.3 6.3
12 Sh. flexnervi JS 16449 <1.6 <1.6 <1.6 12.5 6.3 12.5 >100 12.5 >100
Av. B.I.9
G(+) bacteria, No. 1—5 4.4H 3.8H 3.2H 3.64 3.0#4 3.0H 2.8+ 2.6+ 3.4H
G(—) bacteria, No. 6—10 5.6 5.6#+ 5.64f 4.8+ 4.8H 4.6H 4.8H 4.8H 3.4+
G(+) and (—), No. 1—10 5.0 4.7H 4.4H 4.24 3.9H 3.8H 3.8H 3.7H 3.4+

a) Resistant to chloramphenicol, tetracycline, streptomycin and sulfa drugs.
b) Resistant to nalidixic acid. ¢) Average bacteriostatic index. d) DEAEA=Et,NCH,CH,NHCO.
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s Lic. MGG Z R Lic angular B0 64 xtitnd% linear Hlod thiazolo[4,5-g]lquinoline (98) DI IE
M, MR LT R eBHECH LT B.L.=1.0+ OBRWEESYR LB E d o7

52 fo 3,6-vERGN D, 10 BEKICH T 2 PHIEEES 3.0 ) UEDEmE LT, WFhd RS
72k R® @ Me, Et ¥72i% CH,=CHCH, X%%35% 6 D 2- 4% v N8 EN. T7cdbb, 58, 59, 63,
64,65 XV 69 DILEWTH Y, FTH 64 XFEIMAFERLRLE

3. 2 I &V 3 7L FILKOHLE

2 i O-7AFnfhl, MIET5 3 N-7 A A HROFEEED LK Fig. 2 kL. N-7 A% ke
WL, BBtk BRI LTh B OERIL Me b b, —HD O-7 AF AR Cii i &
BRMER & CIEMRBO % —VRigote. ThbbTAFAENKEL LB LT, BEHEECR LTk
S EAT 2 EHASARD bhicdd, BIBREEEN L COMETEENZE L k. ZOfEREE <% — v i
Fix, O-7rFafpd N-7AF M EOIEARBEBENRICSZ L2RETELDTHS.

10 BE I35 PIHETEES B.1 {E 3.0 () Ll Eo(ba¥it, 2,6- SEBHMELD 3 &, £ LT 3,6-
BN D 6 oA 9 BILAEWLRE SR, Fhb 0B/ FEEHIEERE (MIC, ug/ml) %, BiE 10 f&
BRI, LAWY Staph. auvens %5 X O nalidixic acid fifth: Sk. flexneri @ 2 #& Nz T, Table VIII iz
AL, 9 BILEWHO S B, 32 & 10 R\ 7 flx nalidixic acid iRk (No. 12) i EREEL, 5
D THED5 %, 64,59,58 © 3 FEFEMIL, Ps. acruginosa W LT HIEMTH %, =D 3 LS
Wiy R? L RS i@ Me F7ik Et OB LILEWTH B, EED RE=R¢=Et » 65 T}, Ps. acru-
ginosa WHRT HIEMNZE L ET LTS Z EIREBREY, F7 R®=R¢=Me © 58 X [BMEIC 535 HMEAS
RREHD, RP L R I Me 5X0° Et &% 64 & 59 1%, BHBECKHLTY 3.8 (H) M EoMEWEEY
AL, o BECHEET 5LEHTH - 7.

BE ATECHL D, HEECEE U RREE SRS B EN e LE T, e SR
WIS ERT & K, SAEXERCELRH L ES.
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