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Synthesis of D-1,3-Dioxolane and L-1,3-Oxathiolane
5-Phenylselenyl Pyrimidine Nucleosides
as Potential Antiviral Agents

Jung Man Yoo, Hyun Ju Moon, Byung Ho Chung, Bo Gil Choi’
Joong Hee Hong" and Moon Woo Chun*

College of Pharmacy, Chonnam National University, Kwangju 500-757, Korea
*College of Pharmacy, Seoul National University, Seoul 152-742, Korea

Abstract—Eijght new D-1,3-dioxolany! and L-1.3-oxathiolany] nucleosides containing 5-phenyl-
selenyl pyrimidine bases which are expected to have antiviral activity were synthesized. Con-
densation of D-13-dioxolane acetate and [-13-oxathiolane acetate with 5-phenylselenyl py-
rimidines gave anomeric mixtures of their nucleosides which were seperated by silicagel column

chromatography.

Keywords [ ] Antiviral agent, D-1,3-dioxolanyl acetate, L-1,3-oxathiolane acetate, 5-phenylselenyluracil

nucleosides, 5-phenylselenyl-6-azauracil nucleosides.

H w2 BEEO 39X g@ATA
bt ge= X|%E dioxolane oxathiolane
nucleoside®7}F & HIV % & nfojz]x EAo] l= A
o= g2)A gk ? 58 L-oxathiolane 728 £A}o]
=o] 3l 27 3'-dideoxy-3-thiacytidine(3TC)=
AZTel| U4l HIV ezt HBVOE E4o] 573}
Y m=Ao] AT YAAFT glol BAlel digo] =
i gtk Kim 52 L~ 2 DAY 1,3-dioxolane 72
SAtolmHESY  Jeong & 1,3-oxathiolane nu-
cleoside®] BRI ol F2EHHAE

3w glony ol BEEF dioxolaneF 7%
DA}, oxathiolane®¢] 7-¢ LAZE AEEAe] A1

T o
T

TR =R B8 £t o ARdAR

(7A3}) 062-520-7434 (H2) 062-522-5654

46

gAol 953t Ao g duiA ok T8 Hong 52 &
Zvldel 947124 unnatural baseE A3 la—
FRYLA | =FAE e AT ul Yok A
AL AA 28 Augdaoldn? olg i
3= tHe9] nucleoside7t Fulolai 2z, dkag 5 o
d3 F4< AT P2om?® 5phenylselenyl7|7}
22 nucleosideE2 thymidylate synthetase] <
AAZA G, FutolziAzgo] Hag viglrk ¥

w2t A2} F2 5-phenylselenyl pyrimidine2)
1,3-dioxolane ¥+ 1,3-oxathiolane nucleoside
7} ol 2 A8 5 AEGAH] 3lg HAoE Mg
go] 94 @rREB o2 D-1 3-dioxolane ¥ L-13-
oxathiolane acetate 2% $7]24 5-phenyl-
selenyl A& uracil @ 6-azauracil® AFg-8te A=
& 738 LA ER-E 48 TH(Scheme I, 11).
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AEuy

M ek Aldrich Chemical Co. A Al EF-& A&l o
o §3Z42 Electrothermal IA9000 €433 7|&
AHgstel BAgle] 2489tk TLCE precoated®
42)7}4 60F254 plate(Merck#E) & AH&-st 43
AZrtEgdge e Aelsbd 60(70~230 mesh, Me-
rckAE) & AHESHA

IRZHEH L Perkin-Elmer 7833 Ho|A £33
EAZ, UVAHEHL Hewlett Packard 8452 A
UVNVisE3BEAZ 242t 24890 'H-NMR2H
E3L Bruker 80sy FT-NMR& AR&-38lo] &431%]
on YREEEHAZE TMSE AH-E T chemical
shift= 8 (ppm)EHE JeRRSH R LAPl=
¢} NMR¥7]¥ furanose ring numbering system$
AHgEted JERYATH A3 =&AL JASCO DIP-360
digital polarimeterg ©}-83l4 &3 %ch.

5-Phenylselenyl pyrimidine®| $1M - 23 Za)'
phenylselenyl chlorideE F43g]do] =0l &f7]
ol uracil ¥ 6-azauracilE 7}8] 65°CollA 48417 wh
SAIFT o] &AL A9} FFHIA doly JFREL
MeOHZ A ZAstd EXES 4z At

D-1,3-Dioxolane acetate % L-1,3-oxathiolane ace-
tate] Bt — Edol| Fa°" bzt FA s}

BSE FIYA0|=9] B - AZd 9719 am-

monium sulfate(Fv1#)E hexamethyldisilazane
Hgggo] 718 5217 FRAIIEA Bojxle FHE &
Ag BezAslA A sFAA disilylation® E71
£ 93, o]& T 1,2-dichloroethaned] ¢! ¥ #2
gujol] £33 D-1,3-dioxolane acetate E£x 1-1,3-
oxathiolane acetate®] §94& 713 thg WZHF tri-
methylsilyl trifluoromethane sulphonate® 7} 4
208 A7 vreA AT TLCE -8 83 o
238} NaHCO:& 715t A-2o04 thA] 30 min o 27k
3t “‘%—"— AAANAY. F715E Azt 73L& oA
CHCLE &3 §2 ¥, 23} NaHCO,, & 2 1A=
Na;SO2 Heldle] Hasla dAg FEHHAH T[FE
& AgazvteagTa Fe3iyt.

HI#SE D-1,3-dioxolane E= L-1,3-oxathiolane 5-
Phenylselenyl Ij2|0jE! 7YLA= &M - B3
¥ D-dioxolane E+ L-oxathiolane w3l A=
g F<THFe] &35tz 1.0M-tetran-butylammo-
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(+)-2R,4R)-5-phenyiselenyl-1-[2-[{(tert-Butyldiph-
enylsilyl)oxy]methyl]-1,3-dioxolan-4-yl]-uacit(1) %
(-)-(2R,45)-5-phenylselenyll-[2-[{(tert-Butyldiphe-
nylsilylloxy]methyl]-1,3-dioxolan-4-yI} dFach'(i) — HE

2&52¢l D-dioxolane acetate 1.37g 2 5-phenyl-
selenyl uracil 1.84 g& AMR-3l] BEGAl7{a AJAJE
anomeric mixture® FHARTE 1T (EtOAc/
hexane, 1: )2 Eelste] WA4EA 1(Rf=0.51) ¥
2(Rf=0.62) & dh.

s3E1

T5E 530 mg(26.5%)

mp: 65°C

(@)= +18.51(C=0.50 in MeOH)

TRUKB em ™ 3180, 1690

UVMOH 1y - 263 (g 16300)

'H-NMR(DMSO~dg) 8: 1.00(9H, s. t-Bu) 3.50
(1H, dd, Ju 2-=11.2 Hz, J2y=4.0 Hz, H-2b") 3.61
(1H, dd. Joa=11.2Hz, Jo =3.2 Hz, H-22") 4.02
(2H, t. J=4.0Hz, H-5) 4.96(1H.t, J=4.0Hz, H-
4) 6.18(1H. t, Jyx=4.0Hz, Jy»%=32Hz, H-1)
7.32(16H, m, ArH % H-6) 8.46(1H, br. s, NH)

SerE 2

FE541 450 mg(20%)

{o)=-8.2(C=0.50 in MeOH)

IRvEBem ™ : 3180, 1700

UVMEOH nm: 262(sh)

'H-NMR(DMSO-d¢) &: 1.01(9H, s, t-Bu) 3.59
(2H, 4. Jy4= 3.6 Hz, H-5") 3.92(1H, dd, Jy 0. =
9.4 Hz, Jy 1= 2.0Hz, H-2b") 4.26(1H, dd. Jua
=94Hz, J, =48Hz, H-2a") 5.25(1H. t. J=3.6
Hz, H-4") 6.16(1H, dd, Jy2,=4.8Hz, Jy%=2.0
Hz, H-1") 7.41(16H, m, ArtH ¥ H-6) 8.49(1H, br
s. NH)

(+£)-(2R,4SR)-5-phenyiselenyl-1-[2-[[(tert-Butyldi-
phenylsilyl)oxylmethyl]-1,3-dioxolan-4-yl}-6-azau-
racil3 & 4) -
g ¥ 5-phenylselenyl-6-azauracil 1.48 g& AM&-3}
of RESAIAN delgtAzd o st ol 2 9%
o] 3}3+% 3 9 42 anomeric mixture(0.9 g: 52%)&
A1 dsict.

4k-g-E8-2¢] D-dioxolane acetate 1.13

(+)-(ZR,4R)-5-phenylselenyl-1-{2-(hydroxymethyl)-
1,3-dioxolan-4-yl]-uracil(S) & (+)-(2R,4S)-5-phenyl-
selenyl-1-{2-(hydroxymethyl)-1,3-dioxolan-4-yl}-ura-
cil(6) - P2EA 1(140me) L 2(400 me) & AHE-E
S MENAN BYIENE T E 4 WA2D 5
2 6¢ Zzt Agth.

BAFE S

mp: 185~187°C

58 70 mg(82.1%)

{0)¥=-16.6(C=0.50 in MeOH)

IRVEE cm™: 3490, 1700

UVMOH nm: 264(e 9250)

"H-NMR(DMSO-ds) 8: 3.54(2H, dd, Jyou= 5.6
Hz, Js4= 2.0Hz, H-5) 4.06(1H, dd, Jx =98
Hz, Jaxy= 5.2Hz, H-2b") 4.32(1H, dd, Jp 2, =9.8
Hz, J»yr=18Hz, H-2a") 5.20(1H, t, J=2.0 Hz, H-
4') 6.20(1H, 44, Jy%=5.2Hz, Jiew=18Hz, H-1)
7.24~17.39(5H, m, ArH) 8.24(1H,s, H-6)

e 6

mp.: 150~151°C

FE&: 210 mg(86.2%)

(oJ@=+4.1(C=0.50 in MeCH)

TRV B:em™: 3480, 1700

UVMOinm: 264(g 11400)

"H-NMR(DMSO-dy) 8; 3.39(2H, dd. Js o= 5.8
Hz, Js 4+=3.6 Hz, H-5)

412(1H, dd, Jwsw=9.6Hz, Jup;=2.8Hz, H-
2b") 4.27(1H, dd, Jum,=9.6 Hz, Ju,= 5.6 Hz,
H-2a’) 5.34(1H, t, J=3.6Hz, H-4") 6.11(1H, dd,
Jyse= 5.6 Hz, Jyay=2.8 Hz, H-1") 7.25~7.41(5H,
m, ArH) 7.75(1H, s, H-6)

(+)-(2R,4R)-5-phenylseienyl-1-[2-(hydroxymethyl)-
1,3-dioxolan-4-yl]-6-azauracil(7) 3! (-)-(2R,4S)-5-phe-
nylselenyl-1-[2-(hydroxymethyl]-1,3-dioxolan-4-yl]-6-
azauracil(8) — anomeric mixture$! 3 ¥ 4 (590 mg)
& WgAA S ZYaEvelE 89 (CHCLY
MeOH, 10/DZ #&3}e ngue] AFJe 22
7(Rf=0.28) ¥ 8(Rf=0.33)& Z+7 At}

3}3HE 7

+E58 140 mg(24.5%)

()&= +54.16(C=0.50 in MeOH)
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IRVEE cm 't 3440, 1700

UVMOH nmy: 262(sh)

'"H-NMR(DMSO-d,) &: 3.26(2H, s, H-5) 3.71
(1H, dd. Jp 2o =8.THz Ju y=4.4 Hz, H-2b") 4.10
(1H. 44, Ja 2. =8.THz, J,1=6.T Hz, H-2a") 4.40
(1H, t, J=3.5Hz, H-4) 4.72(1H, t, J=5.6 Hz.
OH) 6.24(1H, dd, Jy;2=6.7Hz, Jy9,=4.4Hz, H-
1) 7.32~7.70(5H, ArH) 12.83(1H, br s, NH)

3RHE 8

FE&: 200 mg(36.5%)

(0)3=-34.07(C=0.50 in MeOH)

RukBem™: 3440, 1170

UVMLCH nm: 262(sh)

'"H-NMR(DMSO-dy) 8: 3.02(2H, m, H-5") 3.89
(2H, d, J= 4.8Hz, H-2) 456(1H, t, J= 6.0 Hz,
OH) 4.84(1H, t, J=4.6 Hz, H-4) 6.23(1H, t, J=
4.6 Hz, H-1") 7.32~7.75(5H, m, ArH) 12.38(1H,
br s, NH)

(2R,5R)-5-phenylselenyl-1-[2-[[(tert-Butyldipheny-
IsilyDoxy}methyl}-1,3-oxathio-lan-5-ylluracil®) % (R,
5R)-5-phenyiselenyl-1-[2-[[(tert-ButyldiphenylsilyDoxy}-
methyl]-1,3-oxathiolan-5-ylluracil(10) ~ v-3-832<] L-
oxathiolane acetate 0.70 g ¥5-phenylselenylura-
cil 0.89g& AHB3IY W3-A|71: AAdE anomeric
mixture® ZYPAZvlE 183 (EtOAc/hexane, 1:
NE Eolgte Y454 9(Rf=0.57) 2 10(Rf=0.63)
£ 77} 4t

3}EE9

58 350 mg(33.5%)

TRVEE cm™: 3200, 1690

UVMEOH nm: 266(sh)

'H-NMR(DMSO-dy): 8 1.06(9H. s. t-Bu) 2.96
(1H, dd, Ja 2 =12.0 Hz, J» y=4.8 Hz, H-2b")

3.43(1H. dd. Jp, 9= 12Hz, Ju1=5.6 Hz, H-2a")
3.80(H, d, J=5.0Hz, H-5") 5.20(1H, t, J=4.8Hz,
H-4) 6.27(1H, dd, Jy2n=56Hz, Jy»=4.8Hz,
H-1) 7.08~7.70(16H, m, ArH % H-6) 8.19(1H.
br s, NH)

33E 10

mp: 158~159°C

58 280 mg(26.7%)

Vol. 40. No. 1. 1996

IRVEE cm™: 3190, 1710

UVMOH iy - 266(8600)

'H-NMR(DMSO-dg): & 1.07(9H, s, t-Bu) 3.02
(1H, dd, Jw2.=12.8 Hz, Jz 1 =2.0 Hz, H-2b")

3.49(1H, dd. Jora=12.8Hz, J, =51Hz, H-
2a’) 3.70(2H, d, J=4.6 Hz, H-5") 5.28(1H, t, J=
4.8 Hz, H-4") 6.34(1H, dd, Jy2=5.1Hz, Jyp=
2.0Hz, H-1") 7.25~7.72(16H., m, ArH ¥ H-6)
8.20(1H, br s, NH)

(£)-(2R,5SR)-5-phenylselenyl-1-[2-[[(tert-Butyld-
iphenylsilyl)oxylmethyl}-1,3-oxathiolan-5-yl]-6-aza-
uracil(11 ¥ 12) - ¥-2E29) L-oxathiolane ace-
tate 0.6 g ¥ 5-phenylselenyl-6-azauracil 0.64 g2
ARS8t FHEAIAA dejtan oz Eelvt ofg e
2449 §E 11 2 128 anomeric mixture(0.6
g. 67.0%) 24 It}

(-)-(2R,5S)-5-phenylselenyl-1-[2-(hydroxymethyl)-1,
3-oxathiolan-5-yljuracil(13) 3 (+)-(2R,5R)-5-pheny-
Iselenyl-1-[2-(hydroxymethyl)-1,3-oxathiolan-5-yl]
uracil(14) - ¥1-8-22 9(280 mg) 2 10(220 mg)E Al
B3t MeAAN ZYPIR0ETRHE 42 A E
2134 14 QUL

3I5HE 13

mp: 117~118°C

58 150 mg(86.6%)

[o}P=-13.63(C=1.05 in MeOH)

IRVEE e 3440, 1700

UVMEOH - 266(€ 7990)

'H-NMR(DMSO-dy) 8: 3.22(1H, dd, Ja 2 =10.4
Hz, Ja1=4.8 Hz, H-2b") 3.47(1H, dd, Ju 2 =10.4
Hz, Jur=4.8Hz, H2a") 3.79(H. m. H-5") 5.29
(1H. t. Jys=4.8Hz, Jy5=4.8Hz, H4") 6.25(1H,
t, Jyw=48Hz, Jiuw=48Hz, H-1) 7.62~7.11
(5H, m. ArH) 7.8(1H. s, H-6) 11.8(H, s, NH)

3I3HE 14

mp: 108~109°C .

FE&: 80 mg(58.8%)

{a}®=+23.41(C=0.35 in MeOH)

IRUEE cm™: 3430, 1700

UVMOH nm - 264(e 8990)

'H-NMR(DMSO-de) 8: 3.16(H, dd, Ju 2 =6.9
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Hz, Ja = 2.0 Hz, H-2b") 3.39(1H. dd, Jo 2,=6.8
Hz, Jy ¢=2.0Hz, H-2a") 3.71(H, m, H-5") 5.56
(1H, t. Jysa=b5.6Hz, Jy5=5.6Hz, H4) 635
(1H, t, Jy2=2.0Hz, J12v=2.0Hz, H-1") 7.24~
7.66(5H, m, ArH) 7.9(IH s, H-6) I1.8(IH, br's.
NH)
(-)-(2R,5R)-5-phenylselenyll-[2-(hydroxymethyl)-1,
3-oxathiolan-5-yl]-6-azauracil(15) % (+)-2R,5S)-5-
phenylselenyl-1-[2-(hydroxymethyl-1,3-oxathiolan-5-

yll-6-azauracil(16) — anomeric mixture$] 11 2 12
(600 mg)E WA AN APYES BRARETHY
(CHCl;/MeOH, 10: DZ Ezlsle ALY 2
15(Rf=0.33) 2 16(Rf=0.30)2 2z 4t}

33HE 15

T5&. 100 mg(27.0%)

(0]¥=-105.35(C=0.30 in MeOH)

TRUKE em™: 3440, 1690

'H-NMR(DMSO-d) 8: 2.84~3.10(2H, m, H-2")
3.15~3.43(H, m, H-5") 4.89(1H. t. J=6.1 Hz, OH)
5.000(1H, t, J=55Hz, H4") 6.17(1H, dd, Jy =177
Hz, Jy=6.0Hz, H-1") 7.32~7.70(5H, m, ArtD)
12.5(1H, br s, NI

33E 16

58 110 mg(29.6%)

(o)E=+97.18(C=0.20 in MeOH)

TRUEBem™ @ 3440, 1690

UVMOH nm: 262(sh)

'H-NMR(DMSO-dy) &: 2.98(H, dd. Jx =116
Hz, Ju=3.2Hz, H-2b") 3.27(1H, dd. Juwax=11.6
Hz, Jeu1=6.0Hz, H-2a") 3.45(H, m, H-5") 5.03
(1H, &d, J,;»=92Hz, Js=4.8Hz, H4) 6.45
(1H, dd, Jy5-=6.0Hz, Jy9=3.2Hz, H-1) 7.37~
7.63(5H, m, ArH)

A 3 DF
£ 5-phenylselenyl7|2] E{jel& Fd QA
= 2 HZiujddr] 474 phenylselenyl chlorides
7¥eted P 5 Al HAte] WYL F£580] @A
W 7t ] ghAo gl 5o ZAAES n3Ete] 4 E7)
of =gt waE Al =F A AHEEAT D-1,

3-dioxolanyl 5-phenylselenyl uracil ¥ 6-azaur-
acill ammonium sulfate® vl 7tsta HMDS
(hexamethyldisilazane) -&miollA] disilylation¥t
% D-1,3-dioxolanyl acetate F3= L-1,3-oxathio-
lanyl acetate®} VorbruggenZ= 3t oA Z33te]
B3E FIHLA|=EEAULH n-t-bu-
tylammonium fluoride® BX &3l MZE w7l
QAtol= 8FS AT 159 anomeric mix-
tured) Bae dypAREE A3 ol &
e BA9 4$ B3¥E 5phenylselenyl uracil
FRALA)=R(1, 2,92 10)= @R 337 9 3
27t FAIoI7L U] Eeld U W] BE
¥ 6-azauracil FIYSAICIEF3, 4, 11, E 12)=
ZAP7} Aol grE s Fo £d 5 Aot £
AAD anomer?] TZZAL 'H-NMR #H&olA 4
A el & 2= 91k ® AA anomeric proton -3
o)} }a# LAl =9] chemical shifte a-3dl| ¥l
upfieldd] Yehs, =3 4'9X)9 protond o
g o Atol=2] G718} cisBA R Q1% deshielding ef-
fectdZol B-3ol Hl&l downfieldol Vebed &
A AnE 712 B3 dshs 238 Ay
UVAHEZL yracil € 6-azauracil 9] F28 LA
ol= BE 260 nmit-ZolA UEhgow, IRAHEH
73S Agistd wadeAtel=9] B¢ NH % C=09
sol=7}, 3200 cm H-2olA VERGY BREE F
g eAte)=e) ¢ -OH % C=0 ¢ 7|27} 3450
cm”, C=09] olZ7} 1700 cm 'F2olM EF55
£ 2 5 At metA olg EFAA ARE 2
EA5gE0] HES ¢ F A A= e 3F
£9f ghulolgix AAH L AYPFo Sirh,

ol

#AIS W&

2 A7 1999 % dddittu edTeAdes
YL ol ZALE = Th

fd

Ho
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