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Q 2}k, Polyacrylic acid®} polymethacrylic acid§ N-hydroxysuccinimideel] ¥F&-4]# poly(N-acryloxy-
succinimide) ¢+ poly(N-methacryloxysuccinimide) & 343l x, 01743'—} cephradine-& ¥H-§-A1# polyacryloyl-
cephradine} polymethacryloylcephradine-& §433}aict o5 F3haeke] b8 2x1A 34w ol 2]s}ed
4 w8 A R FE2A 2Abslgich Polyacryloylcephradine -gﬁ}ﬂ] of gt A WsAA F5 &= Siaphylo-
coccus aureus ATCC 25923, Staphylococcus aureus FDA 209P, Bacillus subtilis ATCC 6633, Bacillus licheni-
Jormis ATCC 14580, Escherichia coli BE 1186 2 Salmonella typhimurium TV 119 FF5o shAdo)
AH ez 43t Polymethacryloylcephradine F3tallol o3t A W8 %] FE& Staphylococcus
aureus ATCC 25923, Staphylococcus aureus FDA 209P, Bacillus subtilis ATCC 6633, Escherichia coli BE
1186 2 Salmonella typhimurium TV 119 #F5o a4 & HojFglr)

ABSTRACT. The reaction of N-hydroxysuccinimide with polyacrylic acid and polymethacrylic acid
gave poly(N-acryloxysuccinimide) and poly(N-methacryloxysuccinimide), whose reaction with cephradine
provided polyacryloylcephradine and polymethacryloylcephradine. The antimicrobial activities of these
polymeric drugs were investigated in terms of minimum inhibitory concentration by the common twofold
dilution technique. Polyacryloylcephradine revealed excellent antibacterial activity against Staphylococcus
aureus ATCC 25923, Staphylococcus aureus FDA 209P, Bacillus subtilis ATCC 6633, Bacillus licheniformis
ATCC 14580, Escherichia coli BE 1186 and Salmonella typhimurium TV 119. Polymethacryloylcephradine
revealed excellent Staphylococcus aureus ATCC 25923, Staphylococcus aureus FDA 209P, Bacillus subtilis
ATCC 6633, Escherichia coli BE 1186 and Saimonella typhimurium TV 119.
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HehA 2 polyacrylic acid$} polymethacrylic acidl]
N-hydroxysuccinimide & ¥+ 7 poly(N-acrylox-
ysuccinimide) 2} poly(N-methacryloxysuccinimide)
& ¥4k o] 3¥E-E cephradined] o w4
A2ell Sde ol 7|el whgA|A FgHAere 77t
FAsde) =& 7t T3t disjAe
A 4F(Staphylococcus aureus ATCC 25923, Sta-
phylococcus  aureus FDA 209P, Bacillus subtilis
ATCC 6633, Bacillus licheniformis ATCC 14580),
a5 A4t 3F(Escherichia coli BE 1186, Salmo-
nella typhimurium TV 119, Alcaligenes faecalis) %
A 1%&(Candia albicans ATCC 10231)¢l] thsle]
s HEsdrn)
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¥ Aol AHE A2 £ polyacrylic acid(Mw
20,000), polymethacrylic acid(Mw 15,000), N,N'-
dicyclohexylcarbodiimide %  N-hydroxysuccini-
mide Polyscience Ins. E3FA)ekg 2tz A&
slod o w, cephradine-& Sigma Chem. Co. A E&
Abg-3tgdc). 18] triethylamine, dimethylforma-
mide, ethylacetate 5-2] -#7]8-vl Tokyo Kasei
Chem. Co. &2 Aldrich Chem. Co. #H%-& ub
A2 el NFFete] Agskadnt A s
25 galdhet] 4148 717]%= FT-IR spectro-
photometer(Bruker IFS 66), FT-NMR spectrome-
ter(Bruker AC-F 300 MHz) % DSC(Metter TA-
30000 & AHg-E<dc)

Poly(N-acryloxysuccinimide)2} poly(N-methacry-
loxysuccinimide)2| #4. Polyacrylic acid®} poly-
methacrylic acidE- N-hydroxysuccinimidei ol) &~
g 2847+ 422 P. Ferruti 593 5015]- 13
oz 3y ;ﬂoﬂr,}

Poly(N-acryloxysuccinimide)2} cephradine®| &
B ef 4. Dimethylformamide 20 m/el| trieth-
ylamime 1.40 m/(13.84 mmol)-2 &3+3} % cephra-
dine 4.06 g(11.62 mmol) & 7}ale] A-goll 4] L)
Al e} Poly(N-acryloxysuccinimide) 1.96 g(11.59
mmol) & dimethylformamide 10 m/ol] o 9]¢]
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2ol syringeE AH88led 3077 AAE] ABEA]
Arh Askrh B F LA 442 Tl 19
3 Yha(—5C) o) w3t} o] ukg-foi eth-
ylacetate 20m/ % F7F5 50mlE 7}8lal 1X)7H
IR F 25 Fsle] d-HCIR pH 557} 54
z2Ast AL HEAA 33 F2H4E 3R
3] Mo Ao a5t St AxAH o] A
HEE acetone o AAAE 60T NFeH
7 P0sE A3t 29 Bk A AzA1A fu A
2AQ] polyacryloylcephradin 4.15 g(+5& 68.94
%)E 2od, mp 105°(dec)sich

IR(KBr) : v(em™1)=3339, 1522(N-H), 3032
(aromatic C-H), 2938(aliphatic C-H), 1775(B-lac-
tam C=0), 1736(COOH), 1657(CONH), 1522(N-
H bending), 1429(aromatic C=C);'H-NMR
(DMSO-dg) : 8(ppm)=9.38(d, 1H, CONH), 857
(m, 1H, a-CHNH"), 5.86(s, 1H, a-CHNH"), 5.61
~5.68(m, 4H, 2' & 5'-CH,), 5.06(d, 1H, 6-H), 4.65
(s, 1H, 6'-CH), 4.40(s, 2H, 3'4’-CH), 3.41~359
(que), J=18Hz, 2H, 2-CH,), 2.20(brs, 1H, -CH,-
CH-), 201(s, 3H, 3-CH3), 1.34~1.15(brs, 2H,
-CH,-CH-).

Poly(N-methacryloxysuccinimide)®} cephradine
2| #tM. Dimethylformamide 10 miol triethyla-
mine 1.21 m/(11.96 mmol) & &§3t ¥ cephradine
349 g(9.99 mmol) & 75t A-Zojx S-sfAlzich
Poly(N-methacryloxysuccinimide) 1.83 g(10.01
mmol)& dimethylformamide 5 midl] o] $]2] &
Yol syringeE AH&-3ke] 3087 A3 Aok
A3l B & Ao 6417 mnbeta 1§
yata(—5C) ) whxslgic}. o] Hb-gel ethylace-
tate 14m/ ¥ FFF 40m/E 7Fsta 9087 muk
A7) & 22 35l d-HCIZ pH 557 &4 =
Al A HFAA 35 2FFE FE3
Mo} Aol 3wt Bk AxAgck o] HAES
acetone 2.2 A A A3l 60Tl A AT EI} PO
£ At 29 Bk A AZRAA fu 2A
polymethacryloylcephradine 4.18 g(~5-8 78.57%)
5 9229, mp 120°(dec) i

IR(KBr) : v(cm™') =3409, 1498(N-H), 3032
(aromatic C-H), 2937(aliphatic C-H), 1775(B-lac-

tam C=0), 1739(COOH), 1660(CONH), 1498(N-
H bending), 1433(aromatic C=C);'H-NMR
(DMSO-ds) : 8(ppm) =9.38(d, 1H, CONH), 852
(m, 1H, o-CHNH"), 5.86(s, 1H, a-CHNH*), 5.61
~5.68(m, 4H, 2' & 5'-CHy), 5.07(d, 1H, 6-H), 4.62
(s, 1H, 6'-H), 4.40(s, 2H, 3'4-CH), 341~353
(qam, J=18 Hz, 2H, 2-CH,), 2.04(s, 3H, 3-CH>),
1.24(brs, 2H, -CH;-CH,-, 1.02~0.89(brs, 3H, -CH,-
CH:-).
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ellisiel. Polyacrylic acid2} polymetacrylic acid®)
chlorination-2 thionyl chlorideE }-§-3}ed A= 3}
%21}, polyacryloylchloride®} polymethacryloylch-
loride&- o4 S¥ol WS B FPE Axn
9l Cephradinet a &4 $x|o) olv|x7]E,
a3 391X FIERAYE 7 Q7] T
Pk whgol W7t & 5 e 2472 BEsok
goich & Aol A= oln|x7]9} poly(N-acrylox-
ysuccinimide) 3 poly{(N-methacryloxysuccinimide)
= WA AA AAEE i o] BHelglenzg
cephradine®] 7}2E-47]5 triethylamines} A
wEAlA g UE F fske whEE AxsEly
68.94%9} 7857%2 T58S UL FHAFY
FF A EFL pH55~6 Alolol 4] kA e}7) wl ol
o] WE vlojx AdxE wSAz)h
Polyacryloylcephradine F§Hd|2Fe] gt IR &
HElol 4 p-ggt el sl2r )= p-gy T
z2| 553 EAU], o) 7l2H Y7 FHue
BE estert} amide Bt} -2 <d=ql 1775 cm Lol 4]
A% AFel 2 Fgurl FEEAL, 1736 cm™!
#1657 cm ™ol A z+7t COOHeF CONHe st2n
H718] AEzF ¢ F5uE: B 5 ok
el 1770~1730cm ™' 24 C=0 Z7MAlE
7= st rdrle] 4% A% o3t 24 F4
uE #eld % ¢l Polymethacryloylcephra-
dine Z3tAetl dig IR 2 e pg-get 1
2o stz AFAE % Frur) 1775
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Table 1. MICs (ug/ml) of synthetic compound and commercial antibiotics against representative microgani-

sms
Sample . .

. Ceftizoxime Cephradine PACY PMAC!
Strains
Escherichia coli BE 1186(—Y 0.16° 1.28 40 40
Salmonella typhimurium TV 119(—) 0.08< 20 20 40
Alcaligenes faecalis(—) 2.56 40 >80 >80
Staphylococcus aureus ATCC 25923(+ ¥ 2.56 2.56 40 80
Staphylococcus aureus FDA 209P(+) 2.56 10 40 40
Bacillus subtilis ATCC 6633(+) 0.16 0.32 40 40
Bacillus licheniformis ATCC 14580(+) 40 0.64 80 >80
Candia albicans ATCC 10231 >80 >80 >80 >80

“Polyacryloylcephradine, “Polymethacryloylcephradine, ‘Gram negative, “Gram positive, ‘MIC(minimum inhibitory

concentration); ug/m/.

cm™ ol 4] #el=lw, 1739 cm™ '3} 1660 cm”ol] 4]
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Table 104 B upe} 7o} A3 FHA LS
)25 g A}-43% cephalosporin?] #1322l ceph-
radine?} ceftizoximeo| ¥|wsle] 3= vl
o2 o3| vjebydrl) Polyacryloylcephradine &
g ool 3t MIC= 13 ok A2l Staphylococcus
aureus ATCC 25923, Straphylococcus aureus FDA
209P, Bacillus subtilis ATCC 6633 = Bacillus Ii-
cheniformis ATCC 14580 sl A= 77+ 40, 40,
40 ¥ 80 pg/mi<l 710 & Hof gt o} thA| 2o g
GdE3S o 4 Usdvh 17 A3l Escherichia
coli BE 11863} Salmonella typhimurium TV 1199¢]]
el = 247t 40 2 20 pg/miE velytch o)l
A3} cephalosporin#l &) a4 A7} 28k oFAl
vlgte] 13k SAAtel] gk dFHe] "ol <}
bz} o] %] 59l T}, Polymethacryloylcephradine %3}
Aokl gF MICE 28 o} t?) Staphylococcus
aureus ATCC 25923, Staphylococcus aureus FDA
209P, Bacillus subtilis ATCC 66331 ol s} 4= 80,
40 ¥ 40 pg/miE Jebgtovt, 189 el At
28 Holx| Ziich a3 A3 Escherichia coli
BE 11863} Salmonella typhimurium TV 1199 oj
3] 4= zh7H 40 W 20 pg/mi 2 37 E L RojFqch
%hH cephalosporinA &} &4l 7} AFFoll ohal A
FoHL Holx o AAH, ¢ FHAUE=
A1#al Candia albicans ATCC 102310 s A=
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