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Abstract :

Dual-action agents are unique chemical entities comprised of two different types of

antibacterial compounds covalently linked together in a single molecule in such a way that both
components are able to exert their bactericidal properties. Crosslinked sulfadiazine-sulfacetamide such as
antibiotics synthesized by crosslingking reaction such as glutaraldehyde. These structures of the
compounds were confirmed by IR, NMR. 4 strains of Gram(+) and Gram(-) revealed effective
susceptibility to synthetic crosslinked sulfadiazine-sulfacetamide.

[.NB

71& FEe Foupae @A Yo 1Fxe
kol AUNZ FrEo 357 EA4E e
€ FEo¥eRE veht 242 Jehlin, E3
WA A7l Y7 e} XFe] YA RARE o
FZ YT EEIt "olA AFo 4TI} By
Ak o] e FAPozm A% AAFH &4
2 2ge djg agt? 53, gAY} A
Y gUFL EAFEY AE FAFE Alol9
Zpol7} oS- Fom MegAe] Fornz s|E =B
WA S st ol 3 ez B9 oy
4 PR G FA Y 0 FBY FZE
Tdde @ WHoez ogFe o]F 34 (Dual
Action)o] 3 AF7t HIHZT YUty O 92
cephalosporin©] W} penem/carbapenem-& M X9 &
ol Boshe A4E BEAEAY fHactamase
o ozt EEASEY Sgze]st AR C3 9
xe] A7)7t FEk olw o] €77} quindonest
2 Aol ol 72E o|FF4S ekl

A ot AMHO R f-lactamo] 7H) GramPFA T
of ¥ &S quinolne®] Gram&AFol Wt
73 ARE et HEHAH 29 EYE JehlA
€t} £ quinoloned £3x7} BA7} B2 o]
€ §3 =& %7142 quinolone®] AFE HE)
& Jepdt®

Y REe] MFRde dFAE xE s
AgFe 2do) AU FAZ =Hogo waky
g e] ge TFAHE ALk R e F
83 FAolth o]F sufadle NBE SS2UFEF,
34, A, A oM F2F AAE AA s
2 2den sulfamine® EAME 3 £ sufad
FA7F ALH AUk sulfaM e 7717k B3l
© OgE do] AAHRT 2 Tl A7 Ul
Aol ¥ @ 3 PABA(p-aminobenzonic acid) £} pterin
o] Y& 9 E= competitive inhibition
theorye] AR T AYc}? Sulfasles N-2F o]F
WS aglo] uekd e} xolst glen A
F=A43 -3 e 2AgM Y Lxrt F
3R A7 B FAANYLE Fojshen FAH)

-9293~



2 A9 - BT - AT - HAY - DA

YA YEFF o2 Fogch Trnmethoprim3 Z-&
dihydrofolate reductase(DHFR) %} #Aj ¢} sulfal
§ W4l Fosid 1 82 YgHoz g
yn YAEFe 284S EoJed’® Sulfad
F F29 g3 FEo] e sulfacetamides
UGG AHEHI Jo™ mafenidew A
B ojg@rt U ge} AMREIE sulfonef-EH
Z & Dapsoneo] tHEHQ] %Eo|c} Sulfad7t S+
2Hg-& Yehlle AF22ME Gam¥A Y 733
Gram&4 9 7+ 4571 Aok

£ g97dMe g2 g4 P2 YL
FA] %3 & HEY F2E =Ysh= 3 WY
o5 7} AQ glutaraldehyded o] 434
sulfacetamidest ¥4 suffadiazined T °FE 9
G PAATZY d¥E FA e @7 st
AY AFZ ©|§ In vitrod]A] TI AR FAHE o]
£-8ta] Dual Actiond] 9% YAEAHL ATsY9
-] ¢= 4

I.4 &

1. AEXE % 71718y

H A sulfadiazine& #AS7 H3td 4-
nitrobenzenesulfonyl chloride$} 2-amino pyrimidine
€ AldrichAl E3A%E 22 AHgEgen
sulfacetamide SigmaAte] SFA|4E 22 AME
At B3 F2A7Ee 3y AfE A3l
TCIAVY] glutaraldehyde(©] 3} GA)& AFF38td Al
£33} £mjE AREE N, N-dimethylformamide
(o]3} DMF)& Yakurirte] &FA1eRS 4T G4t
3o AFAGE Ut AAYe® A FF3Y
AH2-34th. Bio-RAD FTS¥ FT-IRE, JEOL
(300MHz)Ate] 'H-NMRE #3 §42 ¥A3gch
ae 2Ad| AHE§ FF £ Staphyloccus aureus
ATCC 6538P, Escherichia coli ATCC 8739,
Streptococcus pyrogenes ATCC 21059, Pseudomonas
aeruginosa ATCC %0278 FHEAYNA Bof w
ol wigald AYEHch WA Re Difcorle
Tryptic soy broth®t Mueller-Hinton Medium A3}
%L, petri dish, glass tube, pipet, tipT< B3t
A3

2. Sulfadiazine®| &4

4-nitrobenzenesulfonyl chloride 11.1g(0.05mol) 3}

RN e

2-aminopyrimidine 4.8g(0.05mol) & DMFol] 43
$-81 A 7] 2L pyridineZ:ufi stell A} 4587 F-2o0 A Wt
%3l sulfonamide& AL ol Yojd wh
$E& Fedt INHAHE Zvj2 AMg-3he Bechamp
AP E o183t AUAITEL BFRIAY AAEE
AR E dEgd FHTFE AEAY A 40T
9] AFLEH PO AMESIY 29 FU AA=R
(70cmHg) A1 A ¥ 9] sulfadiazine 9.5g(Mw 250.3)
& A3

g4y Fig 1o JepiU ojdf, &2
759%°1 Atk

NO;QSO,CI . H,N—(D . NOOSO,N»D
. N»,Q—SO,N&{D

Fig. 1. Synthesis of sulfadiazine

3. Dual actionofl 2i8t Zaxj2| 814

4% sulfadiazine 8g(0.032mol) & sulfacetamide
6.85g(0,032mol) €& DMF 200mLeol| 2}z R&i§ %
GA 128g(0.032mol) & 1A 7k AA F7FA7FIHA
37 52 Fe2AdA g AIHC. o7 20%
A8 100mLE AA3] H718l 110CHM 4
AlZE TR O, A2olA 2A1ZF wHAIR ¥
FFFL 5CY gl HAAYt Y4 F
A& THFE A3 A3ty AAFL7E F3)
&9 B¢ES AASL AESd FHFE A
84t 40°Ce AFLe 83 POE ARSI 2 &
o ZYAZRAIA sulfadiazine-sulfacetamide 10.6g
(Mw 5286)¢] #2424 AUk

gAY Fig 201 JYepY o, £&&
62.7% ) ATt

u,nOso,u»—(D . H;N-O—SO,NH"COCH:' OHCC3HgCHO
C}mso;(}u-cm,mcu-u—o—somcom

Fig. 2. Synthesis of sulfadiazine—sulfacetamide.

1009C, 4hr
2.0% acelic acid

4, g7H2 g7 &4

23 &4y A9 Tryptic Soy Broth
€ 121C, 1719491A 15min§¢t ddty 39
HAYeZRE EYHE 439 YerP FF
Staphylococcus aureus ATCC 6538P, Escherichia
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Fig. 3. IR spectrum of sulfadiazine(a) and synthetic compound(b).

coli ATCC 8739, Streptococcus pyrogenes ATCC
21059, Pseudomonas aeruginosa ATCC 9027& 37°C
wjekrlolA sHEEQt wlFEslth. Mueler Hinton
Medium& B33l FFgo] £3)A30 F, 121C,
17149l M 15min F< I3t AYP) €8¥ o
& =7 EXE gadhd FEvjslyt WX g 50~5C
2 A% ¥ petri dishe] 10mlid B33 flow
chamberolA] 1A= AXAIZ * da¥ B
£ & vjgol F83] HAo] FHo] ARE HlA
ol F3F HEIHA ALole A HWH @
ko 2 B uay oA sHEolsie HEAY
Z3% AFsgct. FHFo) B petri dishe] o
2& A paper discE 717 €8 2AAIFIZ 0
Fo] Ay o 37C wiF7]ol 18AIZHE wiGAl
7 F B3

Byl HHY L agar WA & o]g3t HaA
FEEE 33 Yot 94 &5 wigE Wl
Ao)A 1~2 &L @A 05ml Tryptic Soy Broth
7} 9720 frE FHe Eo] 31T wiYrIdA 3%
< widEck X E HFsY FHTE A X
AF 121C, 171¢olA 15min U F#3E v
2 FihoMs} o] T ETETE FH3NY &
H) 33 GEL 2000ug/mL FEE A F By
& 7z} 27 34 petri dishol £33t Petd
dishel AIPYE o|F ¥ FE=E& FA L HiAe
50~55CZ 43 ¥ UM Fuj FES 23 e
petri disholl 10mL¥ BF3le & 4o F&E &
I plated HEUC A3 platert oW
flow chamberol A 147t F= A=A F vigd
FNL 09% saline® 2 10008) FA 3] 2L 7
2 3E pateE B FTAM EL TR TAE
9L FEaA HEE o] A WY

A F5E o 7k AL WARF 4A3 vt
plate& 37°C wiF7IoA 18417 MY F B
3ttt
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1. gzmiel gy

Robin®t Winneke] #4¥& o]843ld Aoz
sulfadiazin# sulfacetamide-2 °FE FAlo] o] &H&
glutaraldehyde§? & |83} 20% A4 5}l
A ¥R o8 FT-IR, 'H-NMRe| ¢ja] 32
39tk Fig. 3(a) FT-IRo A& 1325cm™, 1140cm™ %
29|A 2-amino pyrimidined| A& B F fi€ SO
719 EAEFU/E veRY e, Fig. 4(a)
NMRoAM & 60ppm HZ2] sulfadiazined] WA%
2o NH.717} vehd 1822 sulfadiazned] @4
< AP Fig 3T A ReMe
sulfadiazine®) 3400cm™%-ZojA] NH.7]7} NH=Z
160cm™ ®2o) A C=N7]¢] EAFSU7 JAH
23, Fig. 4(b) NMRAIME 60ppme} NH.717} &
A= 84ppm FEIA C=N7le] EAFsU7}
35ppm F-2oA glutaraldehyde®] CH.719] SAF
Fo7t AAEO BN AR PHA Y & &
sk

2. gFNY g3 ¥

2-1 tjA3a 84
Mueller Hinton Mediumol] HE309 AaS52
okt & 1847+ Fo] BE$ ZHE Table 19
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Fig. 4. NMR spectrum of sulfadiazine(a) and synthetic compoundi(b),

ERRITE Ywkd o 2 sulfonamided] WA 74
e BdNELS WAL AU AFo]
120mmel3}, 5% A5A49 3¢ 130~160mm,
Z4AE 170mmolAe 2 el B Ao
A 3EE gAY 73S 50048/mLolA 132~
152mm#] clean zoneg B FEE ZHeAL U
el o 110048/mLoME 178~208mm9) clean
zned B 4% fo] 2R ZALAL HYL

& 4 Ut} Fig 5% Pseudomonas aeruginosa®] ¢}
B9 ¥ t23 e Ast ARE Yehd
Rolt}, 89 =7t F7H84F dean zoned] I
717 F7tste A& #$ASAD. Fig 6L
Staphylococcus aureus®] 3FAe] B5¥ A3
B9 A} AlRo g B9 ¥t FAUSS
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(b) (c)

Fig. 5. Photographs of 500ug/mL(a), 1100ug/mL(o) and 1500ug/mL{c) on Pseudomonas aeruginosalGram(-))

ATCC 9027 by Disk Susceptibility Test

(a)

(b) (c)

Fig. 6. Photographs of 500ug/mL(a), 1100ug/mL(b) and 1500ug/mL(c) on Staphylococcus aureusiGram(+)JATCC

6538P by Disk Susceptibility Test
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Pseudomonas aeruginosa®l & Z+4E et
We sulfacetamide®] HY0 2 Staphylococcus
aureusBth 7% 44AE UYeille Aoz 1
q_'ll, Y]

Table 1. Disk Susceptibility Test of Synthetic Compound

) Concentration(#8/mL)| 500/ | 1100/] 150012/
Bacteria mL mL mL

Staphylococcus aureus ATCC 6538P | 13.6mm|17.8mm|19.6mm
Escherichia coli ATCC 8739 136mm|19.4mm| 20.6mm
Streptococcus pyrogenes ATCC 21059 | 13.2mm|19.2mm |20 4mm,
15.2mm| 20 8mm)| 23 8mm)

Pseudomonas aeruginosa ATCC 9027

2-2. Fuujz) 34y

TAH oA E BouA siHgoz 233 J
245% & Table 2¢] Yepioh tlaaye] 4
Fet ARSIl 289 Staphylococcus aureus,
Streptococcus pyrogenes$t 1249 Eschenichia
cali 73% 1100u8/mLoNA Z4A4& ez, 2
84 3714739 Pseudomonas aeruginosat
1000ug/mLAAM A& Ho HywlA] 3oy
o A] sulfacetamide®] dFo g IFZFA 7|47
9 Pseudomonas aeruginosa®] Bt} 938 3}
EA4g Jehte oz Bt

Invitros] Al Sulfonamide®} Dual Actionol 1% #7884 5

F2oAM 72 A 9§ C=N7l9) BYJFFU}
A E 3 glutaraldehyde®] CH:719) SEAF459
2900cm™, 35ppm¥E-2A AP 2N sLiA
% daA7iele §4& i

@ Y23ayiygel 79 489 Fxst 500w
/mLAA FF AL Holl 110048/mLojA
a2FFE A4S B O, 24 2R
vl Rd 3% e By

@ HyulA] MY ¢ FEY HA: AdF
7} 1100~12502.8 tA3 gaye] 798} 7o)
IFFNH A BF vz $5E YL
B3R, E3] ailfacetamide] Jgo 2 FAs 7
A Pseudomonas aeruginosa®l thale 4%
#4& 1o sulfad] 37729 Dual Actiong] 7}
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