Jowrnal of the Korean Chemical Society
1995, Vol 39, No. 9
Printed in the Republic of Korea

Polymethacryloylsulfadiazine2| #4n} &7 8l

SMA* - BER - Fi - WM
SEARE THAS LETEH
(1995. 6. 20 H%)

Synthesis and Antimicrobial Activity of
Polymethacryloylsulfadiazine

Sun-1l Kim*, Jae-Woon Na, Young-Jae Yun, and Kyong-Rai Choi
Department of Chemical Engineering, Chosun University, Kwangiu 501-759, Korea
(Received June 20, 1995)

8 9. 3¢ polymethacryloylsulfadiazine®! #4-2 DCCH#} Acid Chloridej ¢ 8 n)& ZEstzn
2 NG AR AFRANE SR FPAYL Acid Chloridedol 23 F& 522
$AY 4 Aol DCCHE F58(23%)0] kel Fgaekel @y 42 204 Y =%
Hi 8 AR FE2A 228190, Bacillus subtiltis ATCC 6633, Mycrobacterium phlei IFO 3158, Micro-
cocus luteus ATCC 9341, Sabmonella typhimurium KCTC 1925, R Kiebsiella pneumoniae KCTC 1560 &
FEo M E AT 3FYL RFEick Ze, Staphviococcus aureus IFO 12732, Escherichia coli BE
1186, Escherichia coli AB 0111 R Pseudomonas aeruginose IFO 13130 #FE5o d3A= FAIY 34HL
vielyc), @3 sulfadiazine A7} AFFll Neje] eAE BolA) 4E ZAAY FEAMLA dMx
Candida albicans TFQ 1594 @5+ ¥4 Jehyz] st

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
phiei IFO 3158, Micrococus luteus ATCC 9341, Salmonella typhimurium KCTC 1925, Klebsiella pneumoniae
KCTC 1560 and similar activity against Staphylococcus aurens 1FO 12732, Escherichia coli BE 1186, Escheri-
chia coli AB 0111, Pseudomonas aeruginosa IFO 13130. Polymeric drug have no antimicrobial activity
against Candida albicans IFO 1594,
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T ool okEo Ry o2 Wang® Sheetz&
poly(methacryloyloxyphenoxarsine)2, Cornell#
Donaruma'*'*+ poly(2-methacryloxytropone)& %
3t Azt Fgo], dtelz]o} 5o A &
Y A1g3 Bkt @9l ofue} §EYol
goi L B esgich =3 Ascoli'® $-2 nitrofuran
Z3r M) £1.7]9) 5-nitro-2-furaldehyde polya-
cryloylhydrazine8- 3418t HF 28] nitrofuran )
A 41 1-[(5-nitrofurfurlidine)amine] hydantion2)
FaYs) &34 vlwslodsd 3EPL A v
=3z A9 ¥wr] 4@ X&) 3u) o)A
olfrhke BRIy F¥AL NS4S HoiFE ¢
o ejct,

Ha Az 782 cephemA FER ¥ polyme-
thacryloylcephradines} polymethacryloylcephale-
xine$ {rAdshe] AL A1Y wgkort 49 H
FAEARC) FHHE Yo 2, B¥-E2) Gram
el dAMe B AedE BT eE L
EHct

£ dFdAde Wzl <A e Y3
A2 A Al 2L Ad polyme-
thacryhic acide} 31432 249l sulfadiazined NN'-
dicyclohexylcarbodiimide®i(¢13} DCC¥)3} Acid
Chloride¥] 2.2 polymethacryloylsulfadiazine(®) 3}
FAhe] Az F2AE PAskATI6 o) R
B3 uat Yok w3 FiFAte] JagMd A9E
gotw 7| $43te] Gram YA 5% Gram ST
43 9 A 1) 3o FEHe HEAd

%4 H

Al9F X 217). Sulfadiazine2] Al 4183 A}

o} p-acetamidobenzenesulfonyl chloride, 2-ami-
nopyrimidine Aldrich Chem. Co. A E-& AF83}
R E, methacrylic acid¥ Junsei Chem. Co. A E&
AL 7158kl A st A8k T potassium
peroxydisulfatex= Kanto Chem. Co.2] AME-8 Al4
sqick, 22l NN -dicyclohexylcarbodiimide &
Polyscience Ins. #]#§ A}8-8}3 tetrahydrofuran,
pyridine, thionyl chloride %2 72w Tokvo
Kasei Chem. Co. AF 3} Junsei Chem. Co. A E-&
duk AP 8 A 2F3lo Aesc 2L
| AE 7hAl A2 Difco. Co. A% Muller-Hi-
nton broth®} agar, nutrient broth® Ap8-3}e] »y
2 AMzdct AFEY F2E Halshe AHe
3 717l FT-IR spectrophotometer(Bruker IFS-
66)= NMR spectrometer(Bruker Co WP-80 Sy.)&,
el 4L DSC(Mettler TA-3000)8 A3}l
c}.

Sulfadiazine #4¥. p-Acetamidobenzenesulfo-
nyl chloride 12 g(0.051 mol)& pyridine 30 mLe)
£85I 2kstE g —57TC o)3tE Wt 24
7t B4k ub-g A1 At 7] 4] 2-aminopyrimidine 4.88
g(0.051 mol) & A A3 7pstzm 42173 Ft
ERHAA) o EES 70CE 7heAA 6N-HCOIZ
7Y A E Y whge] By ¥ AR pyri-
dine rotary evaporator2 73} A7 slod uigE &
o] yo| YA fh YA L A3, FHS
2 53] A g8 180T A ARz A 9
AAA 136 g(+5-F 80.6%) % AU F=HLe 256
gt FYAME oo gk datzel o
xstoich

IR(KBr): (cm™)=23450~3410(NH symmetric st-
retching), 1650(NH, deformation), 1580, 1490, 1440,
141(Ring skeletal vibrations), 1325(S0, asymmetic
stretching), 1155(SO, symmetic stretching)

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

H
CHy), 6.7(d, 2H,#-{ ), 706, 1H, 8d1)), 77
: 0 Q
H H
d, 2H, Oss-{)nH ), B5(d, 2H z'_})
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Polymethacrylic acid® $4%, AME Zalx o)
87 WAAAE BAHZ 65mle) E§ 80CTE
7}2A)%1 ¥ potassium peroxydisulfate 1.08 g(3.9
mmol)2} methacrylic acid 36 g(0.14 mol)2- £
gejxl § A7 FoF e WA ARt
A7 E3F LNE acetone 420 mL3} E 120 mL2
3 £l X7 i =}3}ed acetone petro-
leum ether(F3¥] 4:1) 1Ld] HA ¥r3isdch
AAe] B EHe AE wEhiz 500 mLe A
28 AW THPEL oH4FE F YHEL A3y
5417 %-¢b Soxhlet =x)oll4] petroleum ether
Zzalgcl, 2e]T 50T AFLEI P,OE
AHg-ste] A ZA)A 3168 g5 85%)F 2l
o0 =x=32 228 T} Polymethacrylic acid®)
24P EE methanolS £o)2 AH8-3t 365+
002 ColAl AP JAHEE Fxo g3} plotélz
FE G A =022 itstd FHe 2 g2
[4)=0430°]%ic}. o) 24 Mark-Houwink-Saku-
rada(MHS, [n]=KXMv*) A% 2|3 F=AF¥
AeEMoye AAT F Ak rleld AR
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06 | /
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Fig. 1. The intrinsic viscosity of polymethacrylic acid
in methanol 36,5+ 0.02 T as a function of concentra-
tion.
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71&71@)Pe 1t 242X107%(dL/g), 0510]c).
Fig. 19 viepd ule} o] 3 {4271 (n]=0430
2 FHHoER MHSA o8 Ay Axwd
A My)e <k 2.6X 10°dc}. Polymethacrylic
acid®] ¥4Z4ze o3} o] ditxze 43
Ak

IR(KBr): v(cm™!)=3500~3200(COOH stret-
ching), 3125~2690(C-H stretching), 1703(C=0 st-
retching)

H NMR(DMSO-Dg): 5(ppm)=1.21~0.92(b, 3H,
CH,-CHy), 202~171(b, 2H, CH,-CH,)

DCC ghdgioy ojgt Sgtmete) #14d. Tetrahy-
drofuran 15 mLof] polymethacrylic acid 1.54 g(0.018
mol), sulfadiazine 13.29 g(0.054 mol) % pyridine
L5 mLE T2 0T ojsfellA 247k F< wy}
uhg-A)Zc}. S7)e] N.N'-dicyclohexylcarbediimid
3.65 g(0.018 mol)2 tetrahydrofuran SmLell 4]
B4 g syringe® MAJ3] il A4 5271
T o}g 2 Fob Weka(—5 Tyl XA 7.
A48 dicyclohexylurea®] 4N 4-& ogsli 3}
22 tetrahydrofuran 2.2 AlHstge}, Mzt oJof
€ 50CHA At FHel AP E Am, A
delzz ARzl 70TAH AT POT
AHg-ste] 291 9t R4 mmHAIA 4.34¢
(+5F 23%)9 F¥NLE A2, Sede 174
[of ;12 3

Acid chloride'tjol| 2t S§tMte) g4, Poly-
methacrylic acid 1.20 g(0.014 mol)ol| thionyl chlo-
ride 15 mL& 9§32 100~110 Cell 4] 5X) 7 £ }h5-
w27 F A9 thionyl chlorided 2t
trap2.2 7+skAl A& polymethacryloylchloride2
CH,Cl, 10 mL= *49ic} nja] CH,Cl, 20 mLe sul-
fadiazine 10.35 g(0.042 mol)& 2413 <58 $i2]
polymethacryloyl €<§o] A3 droppingsld A
2ol A 24|17} Fob AR F Bgk(—57T)o A
49 E<b myF whAIFc) vheFE F g EE
n-buthanol 200 mLel| ¥4 f4444 & «slz
ko] 2759 ol ESR A HI g 80 Toll A
AFe L POE M3t 29 F< Az E
mmHg)A#A 8.75 (55§ 72%)°) FTAetE I
oo BE=dHE 175 ¢t
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o7y Y. FFYH 3L AN T
e slgoes ARIFFE Gram FA3TF 5F
Bacillus subtillis ATCC 6633, Staphylococcus aureus
IFO 12732, Mycrobacterium phlei IFQ 3158, Micro-
cocus {uteus ATCC 9341, Sahmonella typhimurium
KCTC 1925¢} Gram 543 4% Escherichia coli BE
1186, Escherichia coli AB 0111, Klebsiella pneumo-
nige KCTC 1560, Pseudomonas aeruginosa IFO
13130, A# 1% Candida albicans IFO 15945 A
FgoB Astuc). Escherichia coli AB 0111 ¢
Z& Cephamycine Coll 229 ZH4AE 2
o]F2x wu|= MIT(Dept. of Applied Biological
Sciences)®] Dr. A. Demain22FE F-opuigich
Salmonella typhimurium KCTC 1925 &5+ Peni-
cillin 723 dolFolw, Bacillus subtillis ATCC
6633 #F+ Penicillino} t}a2t WAL Ze &5
olt}. Escherichia coli AB 01112 # 2|3}t 9%2] A)
L KIST FAFTHAB A Bopute F3-59)
t}. 2|2 wlR)& Brain heart infusion 30g, Pep-
tone 5g MgS0,7H,0 1g/Le] Ao 2 o]F7
WA AMgstdem A Pk oA Mzl
Bactor agar 20g& <& wx] 1Lel A7slgich

dz % 2%

g A NFAQD GBS p-acetamidobenze-
nesuifonyl chloride®} 2-aminopyrimidine® pyri-
dine FolA] HF3UZAI7) F 6 N-HCIZ 7le#3)
ko] 58 80.6%<] sulfadiazined 3Adstelch
Z3H = AA1AQ] potassium peroxydisulfate2t wF
2 Q) methacrylic acidg ¥HEA)1A polymethacry-
lic acid® ¥4dstsich

32 polymethacryloylchloride$- sulfadia-
zine®] -NH,o} vt-gA1A YAEE A& ) 334
o]e]e 2 2 Acid Chloridel ¥l-¢& A|= 3} vl
A FE FSERDE FRAGE Psiden,
=4S 175 C(DSC peak)ich. o) IAubge ¢
Folf vlg wztstunz Al pio o)y F
9stedcl, 22y} DCOHE whe A8 4=t
=3 ol AR dicyclohexylurea® ¥ o)
B2 FFo] 44E2 9 LAHRE £58(23%)

?Hs (EHa
-('—CHz—‘(IJ——)r(—CHz—(llH“—n—-

o o
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N
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= NH,
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Fig. 2. Synthetic route of polymethacryloylsulfadia-
zine.

o] wigkch F3haeke] §AA =< DCCY} Acid
chioride®§ & Fig. 2ol Jelull<dc).

Polymethacryloylsulfadiazine 33 oko) o %}
IR 29E=3g B 3450~3250 cm ™~ 'o| A -NH<}
-COOHS WA Al&7%e} 28 F4u7t ey
Aot 223 1650 em el A W ZEAlE ol )%} sulfa-
diazine®) -NH, §5+97}F §loi=xi=2, 1750 cm o4
A& E) 23 -COOH7} -CONHE) M2 & EA
1S 2% £ ggich 'H NMR &%=z}
Al 135~123 ppmel] JERG peakse} 2.12~165
ppm] broad¥! peakt polymethacryloyl(CH;-CH,-)
W] 3H, (CH;-CH,-)) 2Hel| 93f ¥yAlg sleg
JAEUc) 12} ofr)7]7} 23 olr|x72 S
5.50~4.35 ppmol| A 27 2] proton peak~} broad 1Al
Y49 Ao Mol THMge] YAEHUSTE Yol
g =+ dsich

&3 AHSE v|Fo| & o thiony! chloride®
chlorinationA] 2 af el of $- g Fgukgd
7%, DCCel 213 W8 F peptided Aol &
4314 AHEER st WHEE 0)8Y F Y
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Table 1. MICs (ug/mL) of synthetic compound and
commercial antibiotics against representative microo-
rganisms

Sample

Sulfadiazine PMAA° PMAS’

Strains

Bactllus subtiilis 20 - 80 40
ATCC 6633 (+Y

Staphylococcus aureus S
IFO 12732 (+)

Mycrobacterium phlei 80
IFO 3158 (+)

Micrococus luteus 5
ATCC 9341 (+)

Salmonella typhimurium
KCTC 1925 (+)

Escherichia coli
BE 1186 (~)

Eschenichia coli 10
AB 0111 (—)

Klebsiclla pnermonice 40 40 20
KCTC 1560 (-}

Pseudomonas aeruginosa 80 80 80
IFO 13130 (—)

Candida albicans >80 >80 >80
IFO 1594

80

40

40

40

g2 8 8 & 8 g

“Polymethacrylic acid, "Polymethacryloylsulfadiazine.
‘Gram positive, “Gram negative, ‘MICs(Minimum Inhibj-
tory Concentrations); pg/mL.

Atg gt

St gFM. F¢HdY JFFYHE HE
37| $18led Gram P} 5% Gram SAF 42
R AT 15 3 MICs U ANE Table 1ol
Uetlddek. FgActel disle] dizxgds AR
o FFAQ sulfadiazines wlashy PpFHe
oFstA| vhepsit) SHA G Gram FA#<2) Bacil-
{us subtillis ATCC 6633, Mycrobacterium philei IFO
3158, Micrococus tuteus ATCC 9341, Salmoneila ty-
phimurium KCTC 1925 3ol 242} 40 pg/mLe]
FTEE 7o $8-& MG, Staphylococcus au-
reus ATCC 25923 5= 80 pg/mLol Al F2] 25
£+ AdAIskdck Gram 547 Klebsiella prneumo-
niae KCTC 1560 75l ejsix 20 pg/mLe] 72
WS dAst F& PFHL ey AR 299
Escherichia coli BE 1186, Escherichia coli AB 0111,

1995, Vol 39 No. 9

Pseudomonas aeruginosa IFO 13130 F55o 4
Ae 72} 80 pg/mLe] 414 Sl vhehn),
°l2i¥t Az: sulfarlte] ¥FA7} Gram kA ol
?18t Gram A< HY FFHo) Yoz
A3 A3k ¥R sulfadiazine 3FA7F 2AF
ol st Fe4g volx s ANY Condide
albicans ATCC 10231 e 738 ey
A it

°)42} 7ol FYMetal oA 7o) 200 ug
/mL7bA) &7} fEscle 4 e o 2 o
TollA B FEALS YFadEgo) 80 gy
mLel B2 P&z o) o4 e o
T Usich

4 =2

34 eF polymethacryloylsulfadiazine-& DCCH
3} Acid Chloride 22 ¥HA1A 2 YA L w)
EAENT YFBAHE 2Y A3 e e
AgE dgith

L ¢t §42 DCCHe 9% 45§ 23
%ell #13te] Acid Chloride' &2 uhg-A]7) A% 72
%2 & T5ES d9ck

2. FAgel N MICs A¥ A Gram A
T Bacillus subtiitis ATCC 6633, Mycrobacterium
phlei IFO 3158, Micrococus luteus ATCC 9341, Sqi-
monella typhimurium KCTC 1925 3-S5l i
¢ $FHE RaFe)

3. Gram SA -GN Escherichia coli AB 0111
Tl WlAD g §F4HL Doy su-
Ifarle] &gz} Gram FHFo) v]3}d Gram &
Aol $d¥o) o= Ay Wajsigic

4. Suifadiazine FFA7E AZFo| haped 74~
& BelR] ode ANY 2Ll YA Can-
dida albicans ATCC 102319 ofjs ] gFye
viebfi 2] 9¥ghe),

g 8 2
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