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ABSTRACT: 5-substituted uridine(l, Br, Cl), 5'-amino-5'-deoxyuridine conjugates of amino acid,
peptide and penicillin G, 5'-monophosphate uridine derivatives and 5'-monophosphate-fatty acid
derivatives were chemically synthesized. Their biological activities were determined as MIC and
1Cso unit against various pathogenic microorganisms in vitro. 5'-amino-5'-deoxyuridine-cyclo(Phe-
Asp)(23),5-i0do-5'-amino-deoxyuridine-penicillin G(26) were the most efficient; their ICs, against
L5178Y murine lymphoma cell was 6.5 g/ml, MIC against S. aureus (+) and E. coli (—) was
6.25 g/ml. MIC of 5-bromo-2’,3'-O-isopropylideneuridine(6) against Trichophyton rubrum was
0.2 g/ml. And 5'-monophosphate derivatives are more active than simple uridine derivatives,
suggesting other modified nucleoside 5'-phosphate may be worthwhile examining further as a

new prodrugs.
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wsky er al, 1982). FHEAZAE okBo) A xS
0 o F5TEE &ol5HA staRyuer al., 1982
Turcotte et al, 1980), ZEA A7} 74 A& ¢
AN A AEEtE FHE 5 9Jom(Hong o
al, 1985) &2 1A vl AEY AEatelut FolslA
Aa-ste FAlo] Akl 33FE-Eo) in vivo, in vitro
testE ol A £& A S ¥ojF 3 glr} (Matsushita
et al, 1981; Raetz er al, 1977). ool & dFo| A=
2749 phosphatidyl compound@Ade) HAuiA =
] uridineGEA4 2] 5-9xE Qatslgt ¥ 70 A&
Akl Z-AlnE FEEAZ AP HTBE
Hasick

$A4T 7 BgEE2) WELAEE Trichophyton
rubrum, Penicillium notatum, Aspergillus niger; Es-
cherichia coli(—), Staphylococcus aureus(+). L5178Y
murin lyphoma cellgol ke in virrool 4] MIC
(ug/mh2} ICs(ug/ml) 912 EA st

Mz W Y

Alet

B2 Agol A ARg-gF AleFE2 uridine(Aldrich); 2.
2-dimethoxypropane(Aldrich); bis-(p-nitrophenyl)
phosphate hydrate(Aldrich); sodium azide(Haya-
shi); N-halosuccinimide(Fluka); penicillin G so-
dium salt(Sigma); p-tolunesulfonylchloride(Ald-
rich); L-amino acid(Hanawa); EDC(Aldrich).
DCC(Sigma); Mbzl-Cl(%-7 814d). HOBT(Aldrich):
reduced-glutathion(Merck): triethylphosphate(Flu-
ka); phosphoryl chloride(Hayashi); palmitic acid.
stearic acid(Hayashi)5-¢|"}, TLC#2 Kieselgel 60
F254(Merck). PLC4-2 Kieselgel 60PF254(Merck),
DEAE cellulose(Sigma)$}  Silicagel 40(Fluka)$
column chromatographyell AF&#ich 2]e] Ajek
2 Ak Ev] 52 XS 55 AdFS AAsI] AL
&3k
7121

TLCAe) W A4E sle B3 UV lamp
(254 nm)Z 329, mpi= electrothermal capillary
melting point apparatus& AMHE-3le] FA3la B
e b= ¢¥ekrh IR spectrat® KBr pelletg 3H5]
HITACHI 260-30 spectrometer® 911, NMR
spectrat= TMSE YR A FEHZ AH8-3}e] Varian
EM-30A 'H-NMR spectrometer(60MHz)E 3t}
IP-NMR spectrax= E3-FHell, Mass spectrat
dolgereliae] A7 osjstel Ageh Lelw
Spectronic 20(Bausch and Lomb Inc.. Rochester
NY) & AHg-3sted MICS A sRlch
IR REEH

Trichophyton rubrum: Penicillium notatum; Asper-
gillus nigerell &} broth dilution method(Victor
. Lorlan. 1980)2 MIC(Minimum Inhibition Conce-
ntration)& ZAA3AtHSmith er al, 1970. Walter
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o al. 1969). T FArhata ol 4 statel 4] A
Fuigke).

1) Medium: Sabouraud’s dextrose Medium

2) Inoculum A Z: HFE2] cell density+= 1X10°
cells/m/2 3lich o)A-& F-4shx wpyo g 530
nmol| 4] 95% F3H}EE B fE 10° cells/m/E =
Hsg-g WE 71FRE g Aojrth

3) Drug stock solution #|Z: stock solution-
5000 pg/mi7y EHA AxFL o]F chA] 1:10004
3]A8to] 50 pg/mi7} A ok 11709] A Thell
a2l 2 2-fold dilutiondted F=H$7F 50-0.05 ug/
ml7} =A &cf

4) wiokA| 7k} X% 37Col| A 2447 el growth
control tubeo|A] v]AE2] AAo] Fo g Hl uf
74A] kAl e,

5) ®4tA W o2 control tubest 7+ drugF
=9 F3xg vwstel MICE @Ak
M EEEH

Escherichia coli (—). Staphylococcus aureus (+)
=& Aleldlo] broth dilution methodZ MICE
ARt #as FAtEn v Bl A AHF
Hhope.

1) Medium: Sabouraud’s dextrose Medium

2) Inoculum Az %HFES cell density= Mc.
Farland No. 0.5 standard solution& 7|22 gt}
(10° CFU/mli). o] &8 1:200 w2 3|4 3ke] cell
density7} 10°—10° cells/m/7} = A 3}

3) Drug stock solution #H|Z: stock solution-
2,000 yg/mi7} A A F3 o] 5 tHA] medium o2
1:108] 3] Asled 200 pg/mi7h A &l 1171 A
o] a2 2-fold dilutionsdte] F=H$17}F 200-
0.19ug/mi7} =4 gk}

4y wierAI7ka} & MICEHARMY-E xdE4
ZAol| Mo} FA
S UAUMEH

X EAGE E&v|AE dFso] sl
Mouse lymphoblastoma L5178Y cells& FF+23 &
ok g S0% AAAAFE (ICy) I8z 54
shod ot

1) Medium A Z: Mouse lymphoblastoma L5178Y
murine cellsol] RPMI 1640 medium3} 10% horse se-
rum, benzylpenicillin 100 units/ml, streptomycine
100 ug/miE 7}k pH 7.2 37C. 5% CO,3holl 4]
AT I

2) AEE2) densityr 2X10* cells/miZ 3}o o}
kgt Exol drugd HEAIA 37CelA] 347 vk
g}

3) Coulter Counter method2 50% 3455
(IC)E& ZAAsldch

Ao 9 0

LR EAMS| B
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10. C(CH;),, H, Z-Phe 27. C(CHj),, H, Ala
11. C(CH,),, H, Z-Asn 28. C(CHj),, H, Z-Phe
12. C(CHj3),, H, Z-Ser 29. C(CHj),, H, Z-Asn
13. C(CH;3),, H, Z-Lys(Z) 30. C(CHj),, H, Ser
15. G(OHLY. H, 2-Phe-L 32, GLGHLY. . Gl

- 3)2, I, £~ e-Leu . 3)2, M,
16. C(CH3)§, H, Z-Glu-Tyr 33. C(CHj),, H, Penicillin G
17. C(CHj),, H, C(Phe-Asp) 34.H, H, Penicillin G
18. C(CHg)z, H, C(Phe-Glu) 35. C(CHj),, 1, Penicillin G
19. C(CHj),, H, Z-Glutathion(MBzl) 36. H, I, Penicillin G

20. C(CHa),, H, Ala
21. C(CHg),, H, Penicillin G

22.H, H, Penicillin G
23.H, H, Cyclo(Phe-Asp)
24.H, H, Cyclo(Phe-Glu)
25. C(CHg)y, I, Penicillin G

26. H, I, Penicillin G

Scheme I
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HN | HN I
POCI3 Q o‘l\N RCO,H R OJ\N
TEwo)p0 | CFo 0 T RGofoq 0
HO OH i RO  OR, HO OH
El BR
37.H 40. -CHy(CH,)43CH
38. C(CH3), 41. -CH,(CH,);5CH,
39. CH,C=0
HN l HN ‘
A q DCC/Pyridine A
0% N ol .on "N 0-P-O-Z-Ala
B) Z-Ala + o ; ’ o |
on OH
AcO OAc AcO  OAc
% 42
Scheme 11
Scheme [ ITo] w2} uridined W82z 7b OCOl]H B2}, MeOH(3 mi)& 7FF § 74t

SEES st Wes ¢4 3}3‘4 Z3}al wolgle pyridine toluene®} coevapo-

5-bromouridine (3)2] &4

Uridine (4.10 mmol), NBS(4.92 mmol)ell 10 m/
DMFE 718t g wabde o w7 4eol
shgshgleh Sole AeS F CHCLE 2As)
stdel. 31 2AlE cold FtOHE 1 2 2 3 sl
A A5 Aok

Yield: 0.90g(67.3%). mp: 191-193C (The Aldrich
Library of NMR and IR spectra)
5-bromo-2’, 3’-O-isopropylideneuridine (6)2f &t

2'. 3'-O-isopropylideneuridine (4)& =¢E4E
3}ed S-bromouridine (3)8] gAHMHoZ (6)S
gJcHHamton. 1961) H-O2 ZA A3} glovf )7
4= diethyl ethers &heich

Yield: 1.02g (68.0%). mp: 225-228C (The Aldrich
Library of NMR and IR spectra)
2’,  3'-O-isopropylideneuridine-5'-O-p-toluenesul-
fonyluridine2| &HMd

Tipson2] el 2l ¥ pyridine (10 m/) &
ool 2 3'-O-isopropylidencuridine(4) (2.6 mmol)
2} p-toluenesulfonylchloride (5.2 mmol)& 7}8} %+

rationﬁ‘}?\i\:}‘ Arod Eol] ice-H.OE 7}t 5 CHCLE
FZ383 Na.SO.2 12417 vhg 5538k CHClL-
Me.CO(7:3) & %DHE silicagel column chromatog-
raphyE o] &3ko] ¥2)stadrt. Diethyl ether® =l
A8kt

Yield: 0.97g (85%). mp: 89-90C

IR(KBr): 2750 c¢m '(5'-O-tosyl), 1650 cm !
(amide C=0) 1490 & 1370 ¢m ' ((CH:).C—)

'"H-NMR(CDCl:): 83.67(d. IH. C{H). 7.74 & 7.35
(s. 4H. aromatic protons). 4.83(m. 2H, 5'-CH,O-
Ts). 2.30(s. 3H. CH: of p-Ts). 1.35 & 1.55(s. 3H.
(CH;).C-)

Mass: m/e 438 (CyH-N-O«S)
5'-azido-5'-dioxy-2', 3'-O-isopropylideneuridine2]
o

Tomson2] uhaiel] uhe} 2'. 3'-O-isopropylidineu-
ridine-5"-O-p-toluenesulfonyluridine(2.2 mmol)3}
NaNi4.4 mmol)S F9 DMFe|| xo]aL 75-80TC =
7hadstgick. zhsbatel DMF'“ H 73 EtOHE
coevaporationdtgith H-OF tritulationgt ¥ gla-
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ciasl AcOHZ At 3lslw CHCLEZ F%3le CHCI
%€ 5% NaHCO, 549122 43}, §71%8 Na,
SO.2 AZAIZ oS 75333 diethyl ether®
AA3} sk

Yield: 0.51g (95.3%), mp: 161-163C

IR(KBr); 2101 cm™! (azide), 1670 cm™' (amide
C=0) 1490 & 1370 cm™' ((CH:),C-)

'H-NMR(DMSO-d;): § 8.65(d, 1H, C¢H), 5.80(d.
1H, C\'H), 4.41-4.76(m, 3H. C;’H, C;'H, C,/H), 3.54
(m. 2H, 5-CH,Ny). 127 & 147(s. 3H, (CH;,C-)

Mass: m/e 308 (Ci;H 4N;5Og)
5’-amino-5'-deoxy-2’, 3’-O-isopropylideneuridine
(8)2 &4

Tomson® el we} 5'-axido-5'-O-deoxy-2", 3'-O-
isopropylideneuridine (2.6 mmol)& EtOH(50 m/)
o = 80 mg9 palladium black 7}3}3 4243}
Al HTH3.5 kg/em?® pressure). Diethyl ether2 2
slsle] Y 1AE Ao

Yield: 0.62g (85%), mp: 221-225T

IR(KBr): 3100-3500 cm™' (medium, primarry-
NH,), 1680 cm™'(C=0). 1500 & 1430 cm ™' ((CH;):
C-)

'H-NMR(DMSO-d,): 67.51(d. 1H. C,H). 4.41-4.
76(m, C3H, Cy'H, C,'H), 3.21 & 3.70(m, 2H. 5'-CH,
NH.). 132 & 1.55(s. 3H, (CH;),C-)
5'-amino-5'-deoxy-2', 3'-O-isopropylideneuridine-
5'-(Z)-Lys(13)2 &

Schinazi®] Well welSchinazi er al, 1979) 0
Cell A} Z-Lys(1.7 mmol)2} HOBT(3.5 mmol), DCC
(3.5 mmol)& F EtOAc 50 m/l] =21 % CH.Cl
o <l 5-amino-5'-deoxy-2'. 3'-O-isopropylide-
neuridine(1.3 mmol)& 7}5}e] wHbsteich wk-gon-o
ol Z}sted meFe] DCUE A A3 5 NaHCO. 9} 10%
citric acid® washingsd}aL 734tz 2 38)e] 314 A=)
d3lth. CHCLEZ MZAA st 3hgHE (13)% dch

Yield: 0.32g(43%)

IR(KBr): 3350 ¢cm ™' (medium, —NH). 1680 ¢cm
(C=0), 1460 & 1370 cm ' ((CH3)»C-)

'H-NMR(DMSO-d,): 87.70(d. 1H. C.H). 7.25(s,
SH. phenyl). 5.05(s, 2H, benzyl). 4.15(m, 2H. 5'-CH
1), 1.25 & 1.50(ss, 6H. (CH;),C-)
5’-amino-5'-deoxy-2', 3’-O-isopropylideneuridine-
5'-penicillin G(21)2] B

5'-amino-5'-deoxy-2'. 3’-O-isopropylidencuridine
(8) (3.16 mmol)#} penicillin G sodium salt (9.43
mmol). N-hydroxysuccinidime (9.48 mmol), DCC
(948 mmol)E ice-bath(—10C)e 4 dry pyridine
(40 mlyell = 5A)7F gob kA1 Hrk wkgEo] o}
2 Foll —3CollA 484175k mukAlZ ) A
& oFsta ool AighyEsle] PLCR #2|3)
cold H:OZ ZA3} siadch A4 4A4-& CHCLE 3}
ek

Yield: 0.45g(30%)

=]
=
=)
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IR(KRr): 3100-3500 cm™'(—=NH-—, medium),
3050 ¢cm™~'(aromatic C—H) 2980 cm~' (alkane C
—H), 1640 cm™' (amide C=0), 1600-1475 cm™!
(aromatic C=C), 1490 & 1370 cm™' ((CH*),C-)
5’-amino-5'-deoxyuridine-cyclo(Phe-Asp)  (23)2]
o

5'-amino-5'-deoxyuridine (3.16 mmol), cyclo
(Phe-Asp) (9.48 mmol), N-hydroxysuccinimide(9.
48 mmol), DCC(9.48 mmol)& ¥4 pyridine(40
ml)ell 5l F (21)7} 2wy o g PAE-S Agir)

Yield: 0.39g(25%)

IR(KBr): 3500 cm ™ '(—NH, medium), 3100 cm™'
(aromatic C—H), 2990 c¢cm !(alkane C—H), 1660
cm”!(amide C=0), 1600 & 1490 cm '(aromatic
C=0)

Mass; m/e 487 (C»H,sNsOy)
5-iodo-5'-amino-5"-deoxyuridine-penicillin
°| g

5-iodo-5"-amino-5'-deoxyuridine (9) (3.16 mmol)
% penicillin G sodium salt (948 mmol), DCC(9.48
mmol)& F4 pyridine(40 mi)o] =1 F (21)}
72wy o® 5-jodo-5'-amino-2'3'-O-isopropyli-
deneuridine-penicillin G (25)& it} (25) 90%
CF;COOHE 713t Aol M w417l & 7hqhr
=3te] QAES I}

Yield: 0.44¢(80%)

IR(KBr): 3100 cm ™ '(— NH, medium), 3050 cm !
(aromatic C—H), 2900 ¢m '(alkane C—H), 1640-
1700 cm '(amide C=0), 1600 & 1470(aromatic
Cc=0)

Mass: m/e 684(CsHxNsO4SI)

5'-2', 3'-O-isopropylideneuridine-penicillin G (33)
o| gt

2", 3'-O-isopropylideneuridine (4) (7.5 mmol).
penicillin G sodium salt(11.2 mmol), N-hydroxy-
succinimide(11.2 mmol), DCC(11.2 mmol)S F4
pyridine (40 m/)ell =] ice-bath(—10T)e)| 4] 34| 7},
—3CollA 24X)7F wHEAIZE AAEL ol F
ofatd fei= F5ste] H.OR A At 24
e AAEL AHsta, oA K] FEs)he
PLCZ #3tdch AZAL2 CHCLE 3keich

Yield: 1.92g(45%)

IR(KBr): 3100-3500 c¢m '(—NH-—. medium),
3050 ¢cm™'(aromatic C—H). 2860 c¢m ‘(alkane C
—H), 1680 cm (C=0), 1600-1470 c¢m'(aromatic
C=C). 1490 & 1370 cm '((CH.):C-)
5-iodouridine-penicillin G (36)2] &4

5-iodo-2’, 3'-O-siopropylideneuridine (7.5 mmol),
penicillin G sodium salt(11.2 mmol), N-hydroxy-
succinimide (11.2 mmol). DCC(11.2 mmol)& pyri-
dine(40 mi)ell =of (33)9] A} o W o 2 (35)
= <ok E2® S-iodo-2' 3'-isopropylidencuri-
dine-penicillin G (35)9] 90% CF;COOHE& 7}5}od

G(26)
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Aol vkgAl7 &
o

Yield: 0.73g(35%)

IR(KBr): 3100-3500 cm '(—NH—, medium),
3050 c¢m ™ ‘(aromatic C—H), 2860 c¢m !(alkane C
—H), 1660 cm ™ '(amide C=0), 1600 & 1470 c¢m '
(aromatic C=C)

Mass: m/e 694(C25H28N1}{N4OL)SI)

Uridine  5’-monophosphate(diammonium  salt)
(37)2) &M

Redistilled (EtO);POe°l] POCI(7.42 mmol)S —
10-0Ce 4 H7}3kc} 110Cel 4] 71 % A]7) uridine (4
mmol)& (EtO);PO¢ &3]x]|# H7}5F & 0—5Cq)
A 3A17F ukg-A171t} Ice-H,O20 mi)E dropwisedt
™} conc. NH,OHE pH 7.07}%] F34]7]c} Et,O-
petroleum ether (1:)ZE A& F ukgodS 749t
ZA)714H A A& deoh F- MeOHE tritula-
tiond}ed diammonium saltd 9] 3IFE37)E I
vl 248 x|E+ DEAE cellulose column® 2 ]
g]3le] Aich

Yield: 1.17g(72%)

IR(KBr): 3100 cm (NH,). 1610 ¢cm {C=0).
1250 cm '(P=0), 1080 & 1055 c¢cm (POC)

IP-NMR: 80.98(s. 1P)
2',3'-O-diacetyluridine
dium salt) (39)2| &AM

2 AzAl7) Uridine 5-monophosphate(diam-
monium salt) (37) (5 mmol)e] 30 m/®] AC.-0¢}
60 m/ anhydrous pyridine-8 3. Ab-2ell 4 184] 7k
g4 71t TLCE ¥hgo] AU SS g +
20 m/9) ice-H.OF ice bath#tell4] #H7lgkc} A2
o A 3A1z7F v] wwkgE ¥ b zA7IW syrup 8
g 2] (39)5 =t} Anhydrous pyridine 2 2 H x}#
coevaporationsle] H.O& $hd3] A A gk}

Yield: 2.13g(96%)

IR(KBr): 3400 cm '(—NH—). 1720 cm (C=0),
1657 & 1610 cm (C=0.C=C). 1220 cm '(P=0).
1080 & 1040 cm '(POC)

'"H-NMR(DMSO-d): §9.48(d. 1H, C,H). 5.1-5.6
(broad), 3.0(s, 2H. Cs'CH,), 1.9-2.2(t, 6H. —(CH:)»)
2', 3'-O-diacetyluridine 5'-phosphate Z-Ala(so-
dium salt) (42)2] g
2'. 3'-O-diacetyluridine 5'-monophosphate (39)
5 mmol)® Z-Ala (5 mmol), DCC(10 mmol)&
m/¢] anhydrous pyridined] £-s]A]ZIch 7t

1721 % t}4] 25 m/9] anhydrous pyridine-&
7hgich o] #A-E Wl whEgE F FHFAHOR S
m/2] pyridine& H7]a Ab&oll 4 39U 7F ukg-A| 7]k
#2ke] DCUE 4334712 pyridinee2 #e F
o Zjol g FEA)A PLCE #]38}¢] sodium saltd 2]
A #3HE (42)F 2ok

Yield: 0.49g(32%)

IR(KBr): 3400 cm (= NH =), 1740 cm (C=0),

AeksSstel AES 24

5’-monophosphate(diso-
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Table 1. 7The MIC against Trichophyton rubrum

Compound No. MIC (ug/ml)

2 1.56

3 1.56

6 0.2
5-Fluorouracil 0.05
Amphotericine B 7.3
Nystation 31.2

Table 2. The MIC against P. notatum and A. niger

MIC (ug/ml)

Compound No.

P. notatum A. niger
8 >50 >50
10, 13, 14 50 25
11 50 12.5
12, 15. 20 50 50
16 50 25
17 25 12.5
27, 28. 29, 30, 31, 50 50
32
Polyoxine 25 6.25

1655 & 1610 cm (C=0. C=C), 1230 cm ™ '(P=
0), 1080 & 1050 ¢m '(POCQ).

"H-NMR(DMSO-dy): §7.42(s. 6H, benzyl), 6.8(d.
1H, CH), 5.0(s. 2H), 3.1(s, 2H, C{CH,), 1.8-2.1(t,
6H), —(CH:),). 1.1-1.2(d. 3H. CH5)
MENEEAD

A3 3HEES A9l Trichophyton rubrum:
Penicillium notatum; Aspergillus niger, A7l Es-
cherichia coli(—). Staphylococcus aureus(+)s-a Al
i3l broth dilution methodZ Z A A =%
(MIC)E ZAs At 28] 3 Mouse lymphoblastoma
L5178Y cellsell tN& drEok&Ad2 Coulter Counter
method & 50% A &RoAlE% (IC)E &XHstx 1
A3}Z Table 1. 2. 3. 4el vfehfich

AN 7 e A4S BHAAE E3ER S
amino-5'-deoxyuridinecyclo(Phe-Asp)  (23)3}  5-
iodo-5"-amino-deoxyuridine-penicillin =~ G(26)2 4]
ICsy(antitumor activity)®} MIC(antibacterial acti-
vity)akel Z+zb (6.5 pg/ml). 6.25 (ug/ml)E vhebydoh
(Table 4. 3). el Zdfel e 4L 5-
bromo-2". 3’-O-isopropylideneuridine (6)¢] MIC%}
o] 0.2 (ug/mNE Trichophvion rubriumel dsted 7}
zb ke 7k8 HoltHTable 1)

Antibacterial activity testd3}& 2 A3 nu-
cleoside-peptide % nucleoside-penicillin G %
A7}F penicillin GoF A9 342 &AS fehlA]at
(Table 3). antitumor. antifungal activity testel] A<=
ZAgAEel o F& #4L vehd FH(Table 1., 2.
4)o. 2 ulFo]Hol Prusoff So| #AIZF 73} e
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Table 3. The MIC against S. aureus (+) and E. coli
()

MIC (ug/ml)

Compound No.

S. aureus (+) E. coli (—)

6, 38, 39 50 >100
8, 27, 28, 29, 30, 100 >100
31, 32

10, 11, 12, 13, 14 100 200
16 100 200
17 50 200
18 25 >100
20, 40, 42 100 >100
22, 23, 26 6.25 >100
33, 36 12.5 >100
37. 40 200 =
Penicillin G 6.25 >100
Polyoxine 200 200

*) Not detected

Table 4. The ICso against L5178Y murine lymphoma
cells.

Compound No. Cell Growth Inhibition;

1Cs (ﬂg/ml)
2, 3.4, 5, 8 >30.0
6 27.0
7 250
22 18.0
23, 26 6.5
25 13.5
33 9.0
S-iodouridine >30.0

H7bEFe R o]5e Asjatgo] APty Y=
t}. (Fig. 1). 3. nucleoside-peptide 2 nucleoside-
penicillin G-X 4= peptide. penicillin G2} 84t
FEAZ F25 Fo Wddol RNA A4 RNA
Abgell vlAAA Aoz mglslo] RNA Abs
e FEAY d7]-94717ke] FaAdgte] B}
S3hAl=)o] transcriptiong A skt A Z+Elc)
g e dAFEAY o] ql4bsiy sHatEE
P EA ARE AmEg, v)ekslshy 2y
LEE fFEAS °] 9 2 848 Mo Fagl
(Table 3). tj{-Heo 6“44 I FEAEL AZxze
A viral =& cel]ular kinaseol] €]} 5'-phosphate &

&1

Uridine-& F4E423}0] 5-9139) F4dxg 3
U372 W A7 H oln|ieAl gl A=

(i) =

AGAE shekd o Sueln AE Wy

°>-

2A(L Br, Cl) 22 38 G2, 5-97]9
<} ‘J’M* A A7) e LA fEA 9 5-e) Q) Ab-x] upAl
u) Aol didh 2 A % &l = (MIC)2} 50%A] A X‘“:"—F(I(‘m)
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Phosphoramidate Phosphordioster
nd bond

Fig. 1. Nucleoside derivtives incorporated into RNA

HSV or cellutar

ribonucleotide Cellular
reductase kinase
AMP ADP ; dADP » dATP
HSV DNA
Polymerase
Ara-AMP —» Ara-ADP ————» Ara-ATP /;sm
DNA
Ara-adenylo
Adenosine kinase or succinate
deoxycytidine kinase
Adonosina
deaminase
Ara-A Ara-Hx Ara-HxMP

Fig. 2. Virus reproduction inhibition mechanism of
Ara-A and Ara-HxMP

AirstE o)A w vpAEtd Al A M BRI N HA S
zt= 5'-triphosphate 2 HEglch= A}Ao] ojg}re

AYARE A Nskid £8 Felel Aztati(Fig
2). o1 AALSE AMFEASE AlFo] Fu|ahe

kinaseol 9J3 di, trlphosphatei-‘l] W3to] <libs)
32 e FEAERT} golatA zla=o] A7
RNAol| 7Z3}s}e] chain terminations §%387v}
RNA Z3a 4o #84e AHAdoz Agozy
Al ®AE A & = vtz A=t
upeba B QdFeM A =i A2 shEeAl
S-Z2AXFhA], 5'- aminouridineﬂ} peptide % pe-
nicillin G ZAgAE F<azte} lipophilicity
S7HR &Aool A% B ABARAY S
e ¢ sdgen, iksty AAFEA S Fu}
olg]~AI R AMEF] 7]E #Ak FEAe] WA =
BEAS S8 5 2 A2 seyA Ay
Aol ofste] wubekg A Alsbsick A zbgich

2

slo| 84|75 o}

n vi-
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ool Ak 2 Z3} 5-amino-5"-deoxyuridine-cyclo(Phe-Asp)(23),5-iodo-5'-amino-deoxyuridine-penicillin G
(26)°] L5178Y murine lymphoma celloll th3le] ICsozke] 714 wekar (6.5 g/ml), S aureus (+)2 E. coli (—)9l

gk MIC 3t%= 6.25 (ug/mH=A 71 T2

& B3ew, 5-bromo-2',3"-O-isopropylideneuridine(6)7} Trichophyton

rubrumel] & MIC3gte] 02 (ug/mHE 743 & S Bolrh w3k uridine fFrEA M= o] & ik} & 33EEo)
uleksle}l gAkEl BT E BolE o 24 nucleoside S'-phosphate 9 7o B30 313ES ML Fstamiaz
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