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2 9 3§ polymethacryloylsulfadiazine®] ¥Al-& DCCH¥# Acid Chloride 2.2 vl HES} L
2 FEA Gl A FFAYE FAA FPALL Acid Chloridedll 23t F& FEE(2%)E
4% + Ao, DCCHE F58(23%)°] okt FdA %] 784 3L 24 Ay 23
4w AR FEEA RAVSEE 2.H, Bacillus subtillis ATCC 6633, Mycrobacterium phlei IFO 3158, Micro-
cocus luteus ATCC 9341, Salmonella typhimurium KCTC 1925, E Klebsiella pneumoniae KCTC 1560 +
FEd dslAe 7e 378S BogFvk 2.y, Staphylococcus aureus IFO 12732, Escherichia coli BE
1186, Escherichia coli AB 0111 R Pseudomonas aeruginosa IFO 13130 7F-5< tHs)A= FAK 43S
velch @9 sulfadiazine A7} AF el wHsle] S HolA] v 7 FHAMA slodMz
Candida albicans TFO 1594 73 748 vehlx) dsich

ABSTRACT. The synthetic procedures to synthesize polymethacryloylsulfadiazine were searched by
DCC method and Acid Chloride mothod. Polymeric drug was synthesized by Acid Chloride method in
high yield (72%) but DCC method in low yield (23%). The antimicrobial activities of polymeric drug
were investigated in terms of minimum inhibitory concentrations by the common two-fold dilution techni-
que. Polymeric drug revealed an excellent antimicrobial Bacillus subtillis ATCC 6633, Mycrobacterium
phlei IFO 3158, Micrococus luteus ATCC 9341, Salmonella typhimurium KCTC 1925, Klebsiella pneumoniae
KCTC 1560 and similar activity against Staphylococcus aureus IFQ 12732, Escherichia coli BE 1186, Escheri-
chia coli AB 0111, Pseudomonas aeruginosa IFO 13130. Polymeric drug have no antimicrobial activity
against Candida albicans TFO 1594,
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Ao e} d23 A7E FE 355
A F =g HA g FHEHse HAos A
g 4 ekt aejn mEAl HEA 9ok
AFAA e 2EA ook <k} A& 3}
dolvt kA3l AdA, o<k AWAe FRE ¥
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EAlo] F-5Ae)x wighie] glejo} = e B
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ZgAeke] oFAo] B3t €2 Wangd SheetzP=
Cornell &}
Donaruma poly(2-methacryloxytropone)-3 ¥t
sty 747t Fgo), whelelof #5-o disjA &
THE Ags Bopo} oA <fnr} o)
HojzZle Baslglc) EFF Ascoli'® 52 nitrofuran
Z3Hoke] £3.7]9Q) 5-nitro-2-furaldehyde polya-
cryloylhydrazine g §43led 59 nitrofuran )
Al 1-[(5-nitrofurfurlidine)amine] hydantion 2}
g AEAE vnslged FHe A9 v
AT F9] wiwr] AgAS =j&Ade) 3u) o4t
olfdths Biw At ASHAE RFe &
ol o)t}

}41 Zﬂz]- 1718 o

poly(methacryloyloxyphenoxarsine)-&,
14, 15\_.

2 cephem#| &2kl polyme-
thacryloylcephradine¥} polymethacryloylcephale-
xined FAd3tel AL A8 Rt 34
FAEA R} L Hojg o), 29 Gram
el A= A eSS AP W
E3c}.

B A7 e wE2EA A s 97
AAAZ F3HA XHMI #FF%4E A polyme-
thacrylic acid®2} 34 8A4lQ] sulfadiazineE N.N'-
dicyclohexylcarbodiimide®(¢] 3} DCCH¥)3} Acid
Chloride® 2.2 polymethacryloylsulfadiazine(¢]3}
FitA e A2E FEAE FASA7A olE
B sz} ok w3 FibA k] dA8Ad A9E
olr 7] #Jgte] Gram FddF 5%, Gram AT
4% 9 A 15 st FdPe PR3

4 H

Al2f @ 217|. Sulfadiazine?] FAlel AME3 4|

k& p-acetamidobenzenesulfonyl chloride, 2-ami-
nopyrimidine Aldrich Chem. Co. A Z& A}-43}
%13, methacrylic acid¥ Junsei Chem. Co. #| &2
A4 71 Fshell AGAASS ARE-3L9] T potassium
peroxydisulfates= Kanto Chem. Co.2] AZ& A&
stsdch. L8l N,N'-dicyclohexylcarbodiimide:
Polyscience Ins., #|&-& A}-43}2 tetrahydrofuran,
pyridine, thionyl chloride %] %7]€vl& Tokyo
Kasei Chem. Co. A%} Junsei Chem. Co. A &g
oduk AR &) ANFFale] AHgetdct 28w
| A& 754 482 Difco. Co. A2 Muller-Hi-
nton broth$} agar, nutrient brothS AR&-3le] wul]
A& Azt e T35 gelshed AL
g 717l FT-IR spectrophotometer(Bruker IFS-
66)3} NMR spectrometer(Bruker Co WP-80 Sy.)Z,
554 &AL DSC(Mettler TA-3000)E A}-8-3}4)
o}.

Sulfadiazine £4™. p-Acetamidobenzenesulfo-
nyl chloride 12 g(0.051 mol)&- pyridine 30 mL.e)
S A7) 2 ARl A —5T o3& Pzhate] 24
7t E-ot uk-g-A1 A} o714 2-aminopyrimidine 4.88
g(0.051 mo)& AgH A3 7isla 4417 Bt
PR o FEE T0CE 7H241A 6N-HCI=
bR AR el B & &R pyri-
dine$ rotary evaporator2 7}t A A dlo] W2
o] Fo] AR FUAAYNL 33ty FFHr
2 53 A3 ohg 150 TAA A z=A1A
A 136 YF5E 806%)¢ FAT HEPe 256
Tk A= g 3o oAtz o
#zhgic}.

IR(KBr): (cm™")=3450~3410(NH symmetric st-
retching), 1650(NH, deformation), 1580, 1490, 1440,
1410(Ring skeletal vibrations), 1325(SO, asymmetic
stretching), 1155(SO, symmetic stretching)

'H NMR(DMSO-Dy): 8(ppm)=6.0(s, 2H, H,N-

H
CoH), 67, 2H,#N-{)), 7.0(, 1H, uq ), 7.7
H
H H
@ 2H, os-{)nm), 85, 2H, @)
H H
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Polymethacrylic acid®] gH4". A7 ZelaZol
#}5 W7 E AAsa 65mLe] & 80CE
7482171 & potassium peroxydisulfate 1.08 g(3.9
mmol)®} methacrylic acid 36 g(0.14 mol)S 4]l
goje=d ¥ A2 Fob b vRA R HEoL
A7l 3§ 89L& acetone 420 mL7} & 120 mL9)
2% 494 34272 o7}3le] acetoned} petro-
leun ether(3-=l¥] 4:1) 1Ld] HA Hrlskdch
AAe] Brpd e Ag wepE 500 mLe] A

$ AA EFEE JAFE F JAES A343o
54]17F E<q} Soxhlet Az)o4 petroleum ether®
zzslgdch 28]2 50THA AFLEFH P,OE
AbgEbed 72 A1 A 3168 g(-5-8 85%)S A
o =32 228 CHr) Polymethacrylic acid<]
I8 HAEE methanol& ]2 A}45le] 365+
002 CoAlA 2% HAYEE Fxo) st plotdh
238 gl c=0)2o2 9JAitsle] T T e
[n]1=0430°)¢c}. o] 24| Mark-Houwink-Saku-
rada(MHS, [n]=KXMp*) APl ols) HxAF¥
AHMryE AR F Uk g7l AAK)FH
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Fig. 1. The intrinsic viscosity of polymethacrylic acid
in methanol 36.5+ 0.02 C as a function of concentra-
tion.
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7187@)7Pe 2z 242X107%dL/g), 051°]ch
Fig. 19 velQdl vle} o] R{-AHA =} [1]=0430
2 Feidenz MHSAH s Al43t H=dHd
A2 My)E oF 2.6X10*%t}. Polymethacrylic
acid®] ¥M4aE 53 o] dATFRe Y3
k.

IR(KBr): v(cm™')=23500~3200(COOH stret-
ching), 3125~2690(C-H stretching), 1703(C=0 st-
retching)

'H NMR(DMSO-Ds): 8(ppm)=1.21~0.92(b, 3H,
CH,-CH,), 2.02~1.71(b, 2H, CH;-CH,)

DCC #HdHof| o2t SgtMete| B4, Tetrahy-
drofuran 15 mL4l polymethacrylic acid 1.54 g(0.018
mol), sulfadiazine 13.29 g(0.054 mol) ¥ pyridine
15mLE E§3t 0T oJslel A 24|17k F<b mul
vl-2xZ}. 7] NN -dicyclohexylcarbodiimid
3.65 g(0.018 mol)&- tetrahydrofuran 5mLell =4l
4L syringe2 4143 H7psta A-Lol4 5417
YR ok 29 B9t WkA(—5T)el AHH ARk
§ A% dicyclohexylurea2] W43 4L gty
2k9] tetrahydrofuran®. 2 A3 3}dc). Aoz} oo
S 50ColA At FHete] YAAANS A3, N
delzz AAAs 70T AFe 8 POE
AHg-Ele] 29 F]E A ER(E mmHYAIA 434 ¢
(58 23%)9 FRALs 4z, Z=HLe 174
of:12 3

Acid chloride®of| 28t ZgtAMetel g4, Poly-
methacrylic acid 1.20 g(0.014 mol)+l| thionyl chlo-
ride 15 mL-E 22 100~110 T4 517 S 5
uk-8-A)7l F A E9] thionyl chloride$ 34t
trap2. 2 7+tAl A% polymethacryloylchloride-&
CH,Cl, 10 mL= =<t} v)g] CH,Cl; 20 mLol] sul-
fadiazine 10.35 g(0.042 mol)S 5412 <58 99
polymethacryloyl &4¢l] *4j3&| droppingdte] A
2ol A 224]2F FoF AHAIZ] F P ga(—5T)ellA
4o E<k o gAY SR ¥ UES
n-buthanol 200 mLel| ¥} Fu4 448 o3stn
Aefe] 279} ol o2 AHI o}E 80 Tl A
e 89 PO S M3t 29 E9b A=
mmHgA1A 875 g(T5-8 2% FHALE 44
on ==L 175 T
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e MH. Ja¥H AL Ao ¥y
w2 slgem A|lYFF= Gram T 5%
Bacillus subtillis ATCC 6633, Staphylococcus aureus
IFO 12732, Mycrobacterium phlei IFO 3158, Micro-
cocus luteus ATCC 9341, Salmonella typhimurium
KCTC 19259} Gram 243 4 Escherichia coli BE
1186, Escherichia coli AB 0111, Klebsiella pneumo-
niae KCTC 1560, Pseudomonas aeruginosa IFO
13130, A7 12 Candida albicans IFO 15945 A
HALZ x14-3t5c). Escherichia coli AB 0111 #
& Cephamycine Col 1.%9 AL Zte ¥
o]Fg2A] w|= MIT(Dept. of Applied Biological
Sciences)®] Dr. A. Demain®. ZHE XF-opigic)
Salmonella typhimurium KCTC 1925 73+ Peni-
cillin Z}<pA] Wo|Folm, Bacillus subtillis ATCC
6633 @+ Penicillinel| t}A7F WAl S 2t 5
o)t}. Escherichia coli AB 01112 A 93 9F 2] A
P& KIST FAZSANE A A Eofgke F3-5o)
t}. 22|32 wjA]+= Brain heart infusion 30 g, Pep-
tone 5g MgSO,-7H,0 1g/Le] AR o|FjA
WA S ARSStE e A W A A zAlele
Bactor agar 20 g2 YA wiz] 1Le| A7}stac)

dn 9 oF

B 4. FAFAD +E
nesulfonyl chloride®} 2-aminopyrimidine-g pyri-
dine FellA &¢u-$A17 F 6 N-HCI= 7HrE-8)
sld $E5F 806%9 sulfadiazineS FAsisich
F3Ale 7HA1HQ potassium peroxydisulfate e}
g4 4l methacrylic acid® ¥H&-A1# polymethacry-
lic acid& #4dstsdch

Z5Al2ke polymethacryloylchloride-S sulfadia-
zine?] -NH,9} ub-3-A]A AAEL g+ 7o) &3
olgle® 2 Acid Chloride®] W& A|x3le] H|Z
A EL FE5EN2RE FHAGE Y5l
E&Ae 175 C(DSC peak)ddch. o] IS
ol o9 wiztstez ARl oo cle F
9z} 28 DCCH uhs A€ S8 er)
23] ol MAH dicyclohexylureal AAY of

& o] AAET ¥ £AFER £5E(23%)

2 p-acetamidobenze-

CIH';
—(—CHZ_C'_)T‘

(IZ:O S0C12

OH
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Fig. 2. Synthetic route of polymethacryloylsulfadia-
zine.

o] ygirh. SgA el 47429 DCCHH Acid
chloride®]-& Fig. 20| Jehdgich

Polymethacryloylsulfadiazine 32 2Fo] o3t
IR ~29Ee3& ¥ 3450~3250 cm ‘e 4] -NH¢}
-COOH9] WA Al&FA 5ol 23 F5ulr} Hals
ek 28] 1650 cm ol A W zbalEol 9§ sulfa-
diazine®] -NH, §+ 97} gloi=3, 1750 cm ™ o] A
Al&A1Eo| 23 -COOH7} -CONHe] Q2% &4
FruE g3t & glgich 'H NMR Ad Bz}
AE 1.35~123 ppmol| et peaks} 2.12~1.65
ppm2] broad¥} peak+ polymethacryloyl(CH;-CH,-)
W] 3H, (CH;-CH,-)el 2Hdl 94 3Ads zlez
FEE 13 olm|xe7]7} 23} olu|k7|E Fo]
5.50~4.35 ppmell A 27} 2] proton peak7} broad 3}
HAE 78 Mol FAode] FAHNAIE B
¢ 5 Addch

A&y AAEE v]Fo] £ 9 thionyl chloride
chlorinationA]Z o %ol o3 217b5t gHAjul-2-od
7%, DCCHdl 23t w8 = peptided] Aol
45 AHEER Sle "J‘EE% o4& 4 Utx
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Table 1. MICs (ug/mL) of synthetic compound and
commercial antibiotics against representative microo-
rganisms

. SAMPIE o iadiazine PMAA® PMAS

Strains

Bacillus subtillis 200 - 80 40
ATCC 6633 (+)

Staphylococcus aureus 5 80 80
IFO 12732 (+)

Mycrobacterium phlei 80 80 40
IFO 3158 (+)

Micrococus luteus 5 80 40
ATCC 9341 (+)

Salmonella typhimurium 80 80 40
KCTC 1925 (+)

Escherichia coli 80 80 80
BE 1186 (—)

Escherichia coli 10 80 80
AB 0111 (—)

Klebsiella pneumoniae 40 40 20
KCTC 1560 (—)

Pseudomonas aeruginosa 80 80 80
IFO 13130 (—)

Candida albicans >80 >80 >80
IFO 1594

“Polymethacrylic acid, ”Polymethacryloylsulfadiazine,
‘Gram positive, “Gram negative, “‘MICs(Minimum Inhibi-
tory Concentrations); ug/mL.

A=)

SEHYe g7, F¢ALY FFY¥e HE
&7 918t Gram FAHF 5%, Gram SAF 42
2 7 15 g MICs AYAHAE Table 10
vetdidel. SAltel disle] gz EAde Alew
el 7AQl sulfadiazine® wlzshd FHye
oF3tA vebsich F¢A %L Gram $AF<) Bacil-
lus subtillis ATCC 6633, Mycrobacterium phlei IFQ
3158, Micrococus lutens ATCC 9341, Salmonella ty-
phimurium KCTC 1925 F5o| z}7+ 40 ug/mLe)
FEE 9] 48 AdAsY L, Staphylococcus au-
reus ATCC 25923 75 80 pg/mLol) A F2] s
< dAsledch. Gram $4374) Kiebsiella pneumo-
nige KCTC 1560 F3ol whaj4] 20 ug/mLe] F¢]
e JAste] FL FFHE vehiAl, 299
Escherichia coli BE 1186, Escherichia coli AB 0111,
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Pseudomonas aeruginosa IFO 13130 7325 E-of] 5]
Ae 77t 80 pg/mLe) faket gFEe vebyo)
oleidt A= sulfaAe] FFA7} Gram FAFol
¥]&te] Gram $4del Wit 7o) ol o}
43 423k B9 sulfadiazine 3-FA)7} 2F
Foll dste] 254e Rolx 9 ANY Candida
albicans ATCC 102310 DalHE 73S Jehy
23142

o443} o] FA ol 9loIA Feo) 200 ug
/mL7bA] k&7l fEslche e e o 2
TAA EE FRAGe FFad e 80y
mLo| B2 W&z okAl2xie) o] 4 s} e o
T Ak

d B

S YA F polymethacryloylsulfadiazine-2 DCCH
7} Acid Chloridej 2.8 wH2-A)# 1 FHE v
R ESFT PFBAHE MY A den pe
AZ S 9

1 FaHA2te] $42 DCCHl 3 $5§ 23
%e) ¥l3}ed Acid Chloride® 2. & uF3-A)7) A% 72
%9 ¥ F55L A9

2. F3AF] iRt MICs 4g 23 Gram A4
<l Bacillus subtillis ATCC 6633, Mycrobacterium
phlei IFO 3158, Micrococus luteus ATCC 9341, Sal-
monella typhimurium KCTC 1925 F=Eo Al
Y AL BAF)

3. Gram Aol X Escherichia coli AB 0111
T7el A A dade Jehgo e gu-
ifaA] &) &F A7} Gram Y7o v Gram &
Aol el Fojchs Aekw Yx)siic

4. Sulfadiazine 3#|7} AFFol| tstd 72
AS BolA] o= AXNY F¢A ol QoI A= Can-
dida albicans ATCC 10231¢] dlfix= g7e
L2 0 B e

2 8 B &
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