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INTRODUCTION R

Since the discovery of nalidivic .ac1d ('-":f
qumolone antibiotic known) in 1963, .lhIS C?‘Cgf.‘r,\ ‘
antibiotics has attained a prime and unique situation in
the field of chemotherapy. These compou{lds. l‘w'x\e
been shown to affect the bacterial growth by !.nhlbnmg
the DNA gyrase. a hey enzvme in bacteiial DNA
rephication

Nalidixic acid has a serious disadvantage of a high
plasma protein binding. which led to its use in high‘
and frequent dosages, causing high incidence rates of
adverse reactions, such as. castrointestinal intolerance
and visual disturbances™. Like nalidixic acid. other
agents of the first peneration quinolones suffer from
the same disadvantages. The introduction of an amino,
cvano, chioro, or fluoro group at 6- position of the
quinolone antibiotic molecule influences markedly the
antibacterial activin™”. Op the  other hand,
sulphonamides possess a wide antimicrobial spectrum
which includes most Gram-positive and Gram-
negative  bacteria®  Moreover, quinolenes  are
structurally characterized by the presence of an ethyl,
cyclopropyl, or fluorinated phenylring at N,

Meanwhile, nalidixic acid  amides
prodrugs because masking the
minimizes 1

are  typical
carboxylic acig group
he ulcerogenecity ang decreases plasma-
protein binding of nalidixic acid, resulting in increaseq
activity and lower doses!®19

lidixic acig amides 1.8
a sulphonamidg Moiety j
position, with the
antimicrobjal actiy

TS AND DISCUssIoN

as prodrugs and incorporate
the quinolone molecyle at 6-
obtain compounds of berter
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' The_ requisite |-ethy I-7-methyl-) ,4-dihydrn-4-m(o
;%-s‘ubsmutedJ.8-naphth§ridine-3-carboxamide o
denva.m‘es (I-'S) ) 1) were Prepared
rzﬂuxmg @ mixture of nalidiyie acid, amine anz
phosphorus  trichloride in chlorobe

houriy orobenzeng for 3

The preparation of 6-(N
quinolones are shown in scheme 2, follow
method adopted in Preparing Quinolone antibiotjes!t4
4vAmino~.-’\'—substituled benzene sulphonamid: ucs' X
condensed with diethyl ethoxymelhvlenemaloxsx o
give the corresponding malonates 6-!4. \\'hichal:-e:Z

~Substituted sulphamoyl)-

ing the usug|

28

thermally cyclized to give the corresponding ethyl 4.
oxoquinoline-3-carboxyl-ates, 15-20,

Alkylation of the esters 15-20, by heating with
certain alkyl halides and anhydrous Potassiun,
carbonate for 24-48 hours gave ethyl ]'alkyl-G-(N.
substituted sulphamoyl)-4-oxo-l,4-dihydroquinoline~
3-carboxylates (21-32).

Several attempts were unsuccessful to hydrolyze
the esters 21-32 using alkaline medium and different
reaction times. These esters resisted hydrolysis
apparently because of their insolubility!'s19)

However, the esters hydrolyzed in acidic medium
using 6N HCI and the reaction time was extended to

(56-90 hours) that the reaction succeeded to give the
desired acids 33-38.

Antibacterial Activity

Minimum inhibitory concentrations (MICs) of 7
compounds against different bacterial isolates were
determined by (he agar-dilution method according to

the Nationa] Committee for Clinical Laboratory
Standards (NCCLS)!™.

The in-vitro antibacterial activity of the tesﬁed
compound  was  determined in a side by side
comparison  with pefloxacin by conventional agar-
dilution  procedures, The organisms werc grown
overnight in brain-heart infusion (BHI) broth (Oxoid,
England) at 37°C, Two-fold serial dilutions of the
stock solution (2000 ug/mi) of the tested compound
were made in BH| agar to obtain a test concf-'“t"a"?z
ranging  from 0.09 — 400 ug/ml. The plate “'as
Moculated with approximately 10' organisms. It W2
then incubateq at 37 °C for 18 hours.

Table 6 Summarizes the in-vitro antibacterial acm'lg
against Gram-positive bacteria (staphylococcus a"mo,
Staphylococeys Saprophyticus), laboratory culmresillus
Gram-positiye bacteria (Sarcina lutea and Bacand
subtilis), acid-fast bacteria (Mycobacterium p}ﬁegsfeﬂa

'AM-negative bagteria (Escherichia coli, K ?rabilifa
Preumoniae,  klepsiolly oxytoca, Proteus ,minosd-
Enterobacter cloacae, and pseudomonas aé{fuﬁ
The data for Pefloxacin are included for comparisor

Results and Discussion

In the 1.8-naphthyridine carboxamide series (showed
D, it was interesting to find that compound i agl
moderate activity ip comparison with pefloxa®,  Cocus

"aM-positive, acid-fast bacteria except SIAP™ . qeria
Qureys anq Sarcing Juteq and Gl‘am‘“egauvclphaﬂ“’yl'
EXCePt psendomongs acruginosa while 6-5

Sch emé

" agamS
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quinolone carboxylates  (Scheme  2)  showed o
activity (MICs = 200 pe/ml for compounds 23, 27. 29
32) against all the tested  orpanisms  and I\ig.',lwr"
concentrations of these compounds could not be tested
due to their poar solubility.
EXPERIMENTAL
Melting points were  determined on a Griffin
apparatus and are uncorrected. Microanalyses were
caried out at the  Microanalytical Center, Cairo
University. IR spectra were recorded on shimadzu 435
eectrometer,  using  KBr-discs. 'H-NMR  were
;vlrfmmsd on a Jeol NMR Fx-90 MHz spectrometer,
using TMS as internal standard. Mass spectra were
recorded on @ GCMS-QP 1000 Ex, Mass spectrometer,
Progress of the reactions was monitored by TLC using
precoated sheets of silica gel Merck 60F 254 and were
visualized by UV lamp. All the amines used were
commercially available.
1-Ethyl-7-methyl-1,4-dihydro-4-oxo-/N-substituted-
1.8-naphthyridine-3-carboxamide derivatives (1-8).
A suspension of nalidixic acid (4.64g, 20 mmol)
and the appropriate amine (30 mmol) in chlorobenzene
(100ml) was heated under reflux with phosphorus
trichloride (0.69g, 5 mmol) for 3 h and then filtered
while hot. On cooling, the precipitated solid was
collected by filtration, air dricd and recrystallized
from the suitable solvent to give 1-8; (Table I).
'"H-NMR (CDCls, § ppm) for 1
1.68 (t, J= 7 Hz, 3H, CH,-CH,), 2.88 (s, 3H, CHy),
480 (g, J= 7 Hz, 2H, CH,CH3), 7.60-9.20 (m, 7H, Ar-
H & C-H) and 12.88 (br s, IH, NH, D:O
exchangeable)
'H-NMR (CDCls, § ppm) for 2
1.68 (t, J= 7 Hz, 3H, CH,CHj), 2.88 (s, 3H, CHs),
488 (q, J= 7 Hz, 2H, CH,CH3), 7.60-9.28 (m, 9H, Ar-
H & CyH) and 13.04 (br s, 1H, NH DO
exchangeable),
Mass spectrum for 1
m'z (relative abundance %); 308 (M") (4.67).
Diethyl  2-[(4-(/V-Substituted sulphamoyl)pheny-
mino) methylene] malonates (9-14). )
A mixture of the appropriate sulphonamide (70
anol) and diethyl ethoxymethylenemalonate (1 5-]2 &
70 mmol) was heated i an open flask at 150°C in an
Ol bath for 2h, On cooling the reaction mixture, the
_Sfpa""ﬂed solid was filtered and crystallized from
f’“omfoﬂn to give 9-14 (table 2).
H-NMR (cpCl,, 5 ppm) for 9
” }i;SCG}-{l.ﬁo (m, 6H, 2CH,CH;,), 4.40-4.64 (m;b‘:g’
760" 3), $.84 (hump, 2H, NH;, D;O exchange p
o . 8.24 (m, 4H, Ar-H), 8.88 (d, J= 14 Hz,ll'i,D v
e-mha’!d 1160 (d, J= 14 Hz, IH, NH, D:
‘ y angeable), »
"NMR (Cbcl, 5 ppm ) for 11
1.20.] 54 (m, 6H, 2CH,CHj), 4.24-4.64 (m, 4H,

2CH,c
<HiCH,) 7,36 (m. 31, pyrimidin-H 7.52 - 8.40 (™
i Ar (m, 3H, pyri b, 1160 (d, 1=

H), 8.96 (d, J= 14 Hz, 1H, Cz

~0

II-I Hz, 11, NI, 1D,0 exchangeable) and 12,56 (s, 111,
SO,NIL D0 exchangeable).
1
H-NMR (CDCI3, § ppm) for 13

1.36-1.60 (m, 611, 2CH,CI1,), 2.56 (s, 611, CHy),
4.40-4.64 (m, 411, 2CH,CIy), 6.96 (s, T, Pyrimidine
~H), 7.60 - 8.36 ( m., 4H, Ar-11), 8.76 (d, J= 14 Hz,
IH, Cy-H) and 11.60 (d, J=13.8 Hz, IH, NH, D0
exchangeable),
Mass spectrum for 11

m/z (relative abundance %), 420 (M+)( 2.30).

Ethyl-d4-0x0-6-(N-Substituted sulphamaoyl)-1,4-dihydro-
quinoline-3-carboxylates (15-20).

A solution of the proper compound 9-14 (17 mmol)
in dipheny! ether (50 ml) was heated under reflux for
an hour. On cooling, the solid obtained was filtered,
washed with benzene, dried and crystallized from
dimethylformamide to afford 15-20 (Table 3).

"H-NMR (DMSO-d;, & ppm) for 17

1.44 (t, J=7 Hz, 3H, CH,CHs), 4.40 (q, J=7 Hz, 21,
CH,CH;) 7.36 (m, 3H, pyrimidine-H1), 8.08-9.20
(broad m, 4H, Ar-H & Cy-H), 11.20 (d, J= 6.1 Nz, IH,
NH, D;O exchangeable) and 12.56 (s, IH, SO,NH,
D,0 exchangeable).

'H-NMR (DMSO-dg, & ppm) for 19

1.36 (t, J=7 Hz, 3H, CH,CH;), 2.64 (s, 6H, 2ClH3),
440 (q, J=7 Hz, 2H, CH,CHy), 7.12 (s, IH,
pyrimidinc-H), 7.92-9.36 (m, 4H, Ar-H & C;-H),
11.20 (d, J= 6.1 Hz, H, NH, D,0 exchangeable) and
12.56 (s, 1H, SO;NH, D,O exchangeable).
Ethyl-d—oxo-I-alkyl-6-(N-Substitutedsulphamoyl)-
1 4-dihydroquinoline-3-carboxylates (21-32).

A mixture of the proper compound 15-20 (10
mmol), anhydrous potassium carbonate (3.45g, 25
mmol) and the appropriate alkyl halide (50 mmol) in
dimethylformamide (20 ml) was stirred and heated at
80-90°C for 24-48 h. The reaction mixture was
orated to dryness and extracted with methylene
). The methylene chloride layer was
dried and crystallized from
60-80°) to yield 21-32;

evap
chloride (20 m
washed with water,
chloroform —petroleum ether (
(Table 4).
'{-NMR (CDCls, 8 ppm) for 23
1.30-1.39 (m, 6H, 2CH,CH;), 4.26-4.53 (m, 4H,
2CH,CH;3), 7.07-8.53 (m, 5H, Ar-H), 8.83 (s, 1H, Cs-
H) and 8.92 (s, 1H, Co-H).
IH-NMR (CDCls, 6 ppm) for 25
1.30-1.41 (m, 6H, 2CH,CH3), 2.51 (s, 6H,_ 2FH3).
4.20-4.51 (m, 4H, 2CH,CH), 6.86 (s, I H, Pyrimidine-
H), 8.03-8.40 (m, 2H, C;-H & Cg-H), 8.88 (s, 1H, Cs-
H) and 9.07 (s, 1H, C,-H).

'H-NMR (CDCl3, 6 ppm) for 29
« =7 Hz, 3H, CH,CHy), 4.56 (9, =7 Hz, 2H,

1527 3
CH CH)( 504-5.64 (m, 4H, N-CHz-CH=CHy), 6.08-
s I - 28.8.72 (m, SH, Pyrimidine-H Cy-

32 (m, 1H, =CH),
f{ié ((:‘r:-H), 3.88 (s, 1H, Cs-H) and 8.96 (s, 1H, C-H).
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b ' ™ for 31.
H-NMR (CDCly, 8 ppm) ' 2 48( . 61, 2CHY).
1.52 (1, )=7 Hz, 31, CH,CH;y), 2480 (5, H. N
1.56 (q. J=7 Hz, 214, CH,CHy), 4.96-5.68 (‘“’H &’C )
CH,-CH=CHy), 6.08-6.32 (m, 1H, =CH), Cr §
11). .88 (5. 111, Cs-H) and 9.10 (s, 1H, Cz-1):
Mass spectrum for 25 )
m/z (relative abundance %), 430 (M" (0.98)
Mass spectrum for 31 )

m/z (relative abundance %), 442 (M' (4.23)
I-Alkyl-4-0xo—6-(:\'—suhslilutcd sulphamoyl)-l,4-
dihydro—quinolinc-S-cm'boxylic acid (33-38).

A mixture of ester 21, 23-26,28 and 6 N
hydrochloric acid (25 ml, 150 mmol) was he:ated under
reflux with stirring for (56-90 h). The mixture was

Table 1: Physical and analytical data for compounds 1-8.

neutralized with concemmtefi ammonium hyg
and the pH adjusted to 4-5 with acetic g
resulting precipitate was filtered, .washed with
and dried. The solid was crystallized from iy,
formamide to yield 33-38; (Table 5).

'{I-NMR (DMSO-dg, 3 ppm) for 35

1.46 (1, J= 7 Hz, 3H, CHyCHy), 2.52 (s, 3y,
430 (q, J= 7 Hz, 21, CHiCHy), 7.03-8.54 (m, S| o
H & pyrimidine-H), 9.09 (s, TH, C;-H) and 14'7:4 %
|H, COOH, D;O exchangeable). )
TH-NMR (DMSO-dg, 3 ppm) for 36

1.60 (t, = 7 Hz, 31, CH,Cll), 2.64 (s, 61, 2CH)
448 (q, = 7 Hz, 2H, ﬂgCH:;), 7.25 s, ];.],
pyrimidine-H), 8.48-8.96 (m, 3H, Ar-H), 9.52 (s, IH’
C,-H) and 15.36 (s, 1H, COQH. D,0 exchangeable), \

roxide
d. The
Water,
lelhy]_

s Analysis % ]
e
= Solvent of o~ | Yield| Mol. Form. i .
E R Crystallization| ™ C | % |(Mol. weight) Caled | Found IR (KBr, v em)
(=3
o
N coHNo. | C | 6626 | 6590 (3400 (NI, 1670
1 | ) Isopropyl alc. |235-236| 80 ”(3158)4 1 H | 519 | 490 |(CONH). 1620
7 N | 18.18 | 17.80 |(CO)
= C | 70.39 | 70.00 {3350 (NH), 1670
2 (Ij/ Acetonitrile |255-256] 82 C“gg‘g‘pz H | 5.03 | 4.70 [(CONH), 1620
N N | 15.64 | 16.00 [(CO)
N—N
C ]5333 | 53.50 |3350 (NH), 1670
3 / )_ Acetone 216217 63 cMH;lr\;sozs H | 413 | 440 |(coNm), 1610
s G111 N 12222 2200 |co)
0
I 5.90 |3400 (NH), 1670
Ny Acetonitrile [245-246| 69 C‘BH;%N"O“S ﬁ 545.6966 54.60 (CON(H% 1620
0 (386) N | 14.51 | 14.10 |(CO)
_-__’__,-"
N o}
/ \>_“ | c | 5690 | s6.80 {3380 (N1, 167
CN N‘ﬁ Isopropyl alc. |255-256| 70 | C22H20N6OsS H 431 4.50 (coNH),lblﬂ
0 (464) N | 18.10 | 1820 {(CO)
H;C '—’/
N O 70
&% s o V). 19
. 58.80 [340
Z;Nf i Aceione  [280.281] 73 | a0 | 7 | S| ey fcont, 164
st 52) N | 17.07 | 1680 |€O)
CH; T """ | 6
—_— 0 ). !
3400 (N1
i 53| 56.60 {34000
ON'HQ lsopropyl ale, 275-276 65 C22H21N50_§S IC_I 546550 4.40 (CON“]*
NH T — (610
i X 27| 52 H).
HzN‘C N ﬁ ALC‘O"C 206-207 60 C]9H20N604S l(‘:l 5‘3.67 4.50 ‘281; ’
0 A VR YR R RN oo
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Table 2: Physical and analytical data for compounds 9-14,

I R
i(‘ompd Mol. F Analysis % .
| ono. R mp "C Yield % ol. F oram. e IR (KBr, v
| (Mol. weight) Caled Found e’
"__,,,._..— it
i . ] C | 912 49.00 {3200 (NI1),
b9 H 121-122 77 L“'(';’jfjl)”“b i 5.26 5.00 1690 (CO,
i T N 819 800 |esler)
t
i NH \ C 46.88 46.80 3200 (NI1),
Rt ] isiersz | g7 | CoMOS g sar | s 1695 (o,
| (=N, (384) N | 1458 | 1490 |ester)
i
H
| A \ c | sta3 | 5170|3200 (NH)
1 —\// ) 150-12 | 90 Cisl 'jgrg"‘)*b Ho| 476 | 515 [1690(CO,
\— (420) N | 1333 | 1300 festen)
CH,
== . | ¢ | s253 | 5280 (3200 (NH),
i 156-157 | 92 Lw“;ﬂ*oﬁs Nl 507 | 480 |1690(Co,
\ / (434 N | 1290 | 1330 [ester)
N
1,
N= cubNos | €| 3837 5330 [3200 (NI),
13 —<\ / 129-130 98 & j‘;m*' ¢ § 5.36 540 |1690(CO,
\ (#48) N | 1250 | 1230 [ester)
CH,
AN .
¢ | 5107 | 5140|3200 (NH),
| N D saze | 73 | CoMMOS Lp |4 | 490 f1695(CO,
N/ TCHs 423) N | 993 | 1020 |ester)
Table 3: Physical and analytical data for compounds 15-20.
Compd . Mol. Form. Analysis % 4
no. R mp °C | Yield % (Mol. weight) Sl T IR (KBr,vem™)
CHNOS | C | 4865 | 4900 13200 (NI, 1700
15 u 201-202 50 12 2'296; 5 H 4.05 4.00  |(CO, ester), 1635
( N | 946 | 920 |co)
c | 4615 | 4650 [3200 (NH), 1695
N[I '
16 43244 | 40 Cﬂ“;}’;ﬁﬂs H | 414 | 410 [(CO, ester), 1635
—C—NH, (339) N | 1657 | 1690 |co)
N C | 5134 51,50 (3200 (NH), 1700
17 _</ \ 278280 | 60 Cw”;?‘jﬂoss Ho| 374 | 430 [CO,ester), 1635
— (374) N | 1497 | 1500 o)
cH,
N CHNOS | € | 5258 | 5270 [3200(NH). 1700
18 290291 | 65 LR il ISTRN AP 410 |(CO, ester), 1635
\ / (388) N | 1443 | 1450 [(CO)
—— ] N
o,
= coNos | C | B $3.90 {3200 (NH), 1700
19 ‘<\ 299-300 69 18 ;62" s H 4.48 470 |(CO, ester), 1635
\, / - (402) N | 1393 | 1410 |(cO)
. . C | 5093 | 5090 [3200 (NH), 1695
‘ /) s
0 | NN sizoas| -5 cmxg;r%oss 0| 398 | 390 [(CO, ester), 163
: N o/ CHs N | 1L14 | 1150 {(CO)
— | o
31
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Table 4: Physical and analyvtical data for compounds 21-32,

R ——
i'—(‘ ;| . Reaction | _Iyield| Maol, Form. | Analysis % IR (KBr,
1 ompd | R ) ime | mp “C 1o 5 ool weighty | vem™)
{ no 1 thour) Caled | Found
L A our) ) | fated [Found|
| t 1
| | | e lsss| s1.60 (3200 NI, 1720
\ | v '
ETHE n Col a0 [100-101] 24 MO | ga | 500 [0, ester), 1035
L o ' * 1IN 861 | 860 {(CO)
_; i §-- —— s— S— ——
{ | {
| ‘, ., , e [49.18] 49.00 [3200 (N1, 1720
w | I ., 7 [120a21) 20 | CeMOS i 492 | 490 1(CO, eser). 1635
C—NH, | ' (360) N 115301 1510 {(CO)
B S ~ .
; AR CLNOS | €53:73| 54.00 13300 (NH), 1715
» | —< ) Gl 30 fro-m] 30 | SISO 448 | .60 (CO, ester), 1635
| | N/ @02 N (13.93) 460 [(CO)
j- S
; JCH, |
| Nt _ | ¢ [54.81] 54.80 {3200 (NH), 1720
2 PR o, W fia0a2i] 26 | CAEROS g |00 (O, ester), 1630
\ / (216) N [13.46] 13.40 |(CO)
. T ’ ST - o
' N
VA . . | C|55.81] 56.00 [3300 (NI), 1720
N E N Ct, s asaso] 32 | RS s 19 | 520 1(CO, ester), 1635
; | e ' N|13.02] 13.00 |(CO)
l’H[ 3 o
] CH,
| | = ‘ .| C153.33] 53.70 |3280 (NH), 1715
o | g :() Calle 2 133134 2 C"*'(‘;‘;)'g;oﬁs H|4.69 | 4.80 |(CO, ester), 1630
| o N|10.37} 10.00 [(CO)
; . .| C[53:5754.00 [3200 (NID), 1720
|27 1 CH,CH=CH, | 3¢ . CisthoNOS ) 3200 (NH). 172
- 2CH=CHy | 30 | 80-81 | 28 “(3"3(3 T H[476 | 520 [(CO, ester), 1635
e - N|833 ] 830 |(CO)
! NH
| o . | C150.79| 50.50 |3200 (NH), 1720
|8 I CHACH=CH, | 42 | 70- CieH1sN,O5S (NH),
z ~—(—NH, . IR 07|25 | 735 [ M 476 | 460 |(CO, ester), 1635
! N |14.81| 14.40 |(CO)
7 \ ~
29 | = CHyCH=CH, | 24 ! CioHysN,0,8 | € [33:07] 55.40 3300 (NH), 1715
r_> 2 7879 1 40 Vdiay | [H[435 | 420 {(CO, ester), 1630
i N N |13.53| 13.10 |(co)
U,
Ne==x
o |/ \ CH-CH=CH.| 3 . CagllagN.O.g | C [56.07] 56.00 {3300 (NH), 1715
W, : t| 30 | o0r | 32 | Callt 5111|467 | 480 |(CO, ester), 1630
N— N [13.08 13.30 |(CO)
CH,
31 —‘< )| -CH-CH=CH, | 35 ¥ CallN,0,s | € [57.01] 57.30 3280 (NH), 1729
\N / ? el IR Bt S 111|498 | 520 [(CO, ester), 1633
s N 112,67/ 1260 |(CO)
CH, —]
1 _ -CHy-CH=CH., ) Coll C [54.68| 54.80 {3200 (NH), 17
~ Q 20 (obton) 2 | B0 | s6 | hoo [co, esen 16
N|1007] 9.70 }(CO)
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fable 5 Physical and analytical data for compounds 33-38.
able 2

Reaction .
(C:":I—’; R? R' Time | mp°C Yield| Mol. Form. Analysh % TR R
/ N =
no. (hour) % | (Mol. weight) Caled|Found yen)
P
| C [43.90] 44,20 [200-3100 (NH
X CiHpN,O<S ' “ |/or OH, br), 1715
H C,H 72 (23523 12122
3 7 b} 48 (296) E ggg ;‘28 (COOH), 1630
: oy
I
N \ c Is13a] 51.60 [3500-3100 (NH
. : ' OH, br), 1715
M ——-</ ) CoHs 70 [240-241] 50 C“”;“?TOSS H| 374 3.60 goom ? 630
== (374) N [14.97] 15.10 =
(CO)
CH;
_— ] o | sasg | 53.00 [3500-3100 (NH
Ci7H16N4O5S : _ {/or OH, br), 1715
15 -—<\ / C,Hs 76 |269-270| 53 388, H|4.12 | 4.30 (COOH), 1630
b N [14.43] 14.20
(CO)
CHjy 3500-3100 (NH
N C|53.73] 53.90
/or OH, br), 1715
3 —<\ p C.Hs 56 [200-201| 57 | CsthsNaOS |1y 4g | 490 [/or OF. b1)
(402) N |13.93 13.70 (COOH). 1625
N ' T coy
CH, (
" _CH, C |50.93| 50.60 [>200-3100 (NH
== i go | CllisNsOGS | =0T 0 Hor OH, br), 1715
3 /0 C,Hs 65 | >300 G |yl iis ”"0 » |COom), 1630
N ' T |Coy
3500-3100 (NH
38 }|TH g0 |250-251| 38 | CreHhalOsS l(; 4483)(? 448'2400 e e 1715
-CH,-CH=CH . 5 : :
— : 2 301N 1600 1630 [(COQUD. 1625
(CO)
——
Table 6: In-vigro antibacterial activity, MIC, pg/ml
Compound
3 5 7 23 27 29 30 Pefloxacin
Organisms
Staph, Qureys > 200 200 400 > 200 > 400 > 200 > 200 0.78
S Saprophyticys >200 | 125 [ 400 | >200 | >400 } >200 | >200 | 0.19
SafCina [utea > 200 200 400 >200 > 400 >200 > 200 1.56
- Subtiljs > 200 50 400 > 200 > 400 > 200 >200 0.39
r.ph[e,' | > 200 25 200 > 200 > 400 >200 >200 0.19
k'mh - > 200 25 400 > 200 > 400 >200 > 200 1.56
'rf.’x)’toca 200 75 400 > 200 > 400 > 200 >200 3.12
| D’;‘feus Mirabiljs > 200 25 400 >200 >400 =200 o eun 0,09
. s:mb"’c’_efcloacae ~ 260 155 400 > 200 > 400 >200 >200 0.39
, udo""’”as 4eruginosa | >200 | >400 | >400 >200 >400 . >200 =200 156
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