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Synthesis of D-1,3-Dioxolane and D-1,3-Oxathiolane
Pyrimidine Nucleosides
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Abstract—We synthesized D-1,3-dioxolanyl acetate from D-mannose using Frazer-Reide reaction
and D-1,3-oxathiolanyl acetate from either D-mannose or D-galactose in good yields. These acetates
were conjugated with various disilylated pyrimidine base using trimethylsilyl trifluoromethane su-
Ifonate as a Lewis acid catalyst to obtain 32 different D-nucleosides.

Keywords (] Anti-viral agent, D-1,3-oxathiolanyl acetate, D-1,3-dioxolany! acetate, D-1,3-oxathiolanyl
pyrimidine nucleoside, D-1,3-dioxolanyl pyrimidine nucleoside
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romethane sulfonate(3.82 mmol))& HA3] 7lsla



704

223 Aute]- AL Hu - A5 - 35 o) Fa- A

r
(R
M
o

TB0PSO— oTMS
k mec NF I
X
(X=0,8) mso)\\u
65 (X=0)

66 (X=5) 9

Cr

N o
TBDPSO —ko |
X

1,2 R=CF; (X=0,8)
56 R=CHCH; (X=0.5)

9,10 R=CH,CH,CH, {X=0,5)
13 R=CH,CH=CH, (X=0)
15,16 R=CH,OCOCH, (X=0,S)

+

3,4
7.8

14

' TBDPso—k):]

N \(O
l NH
R .
o

R=CF; (X=0.8)
R=CH,CH; (X=0.5)

11,12 R=CH,CH,CH, (X=0.8)

R=CH,CH=CH, (X=0)

17,18 R=CH,OCOCH; (X=0,S)

|

o
Ho— o
R | NH Dj
A *— N0
o— o ) ° Y
o I NH
D B A
X <]
18,20 R<CF, (X=0,5) 21,22. R=CF; (X=0.5)
23,24 R=CH,CH, (X=0,5) 25,26 R=CH,CH, (X=0,S)
27,28 R=CH,CH,CH, (X<0,5) 29.30 R=CH,CH,CHy (X=O,S)
31 R=CH,CH=CH, (X=0) 32 R=CH,CH=CH, (X=O)
33,34 R=CH,0COCH;, (X=0,S) 3536 R=CH,OCOCH; (X=0,S)
Scheme 1
TBOPSO—y omms
k JOAC N7 R
|
X
{X=0,8) TMSO)\\N'N
65 (X=0)
66  (X=5) o TBOPSO— o
Rﬁ/u\ kJ
NH
| X
“N o -N
TBOPSO— o + N‘
HH
Y "
X o
38 R=H (X=0)
37  R=H (X=0)
39,40 R=CHj (X=0.5) 41,42 R=CH, (X=0.5)
o [} HO o
o 0 9)
L ,&0 X N,NYO
HO— o | T
D8 )
X o
43 R=H (X=0) 44 R=H (X=0)
45,46 R=CH; (X=0,S) 47,48 R=CH, (X=0.5)
Scheme 11

o

TBOPSO— o oTMS
Do e
X
(X=0,8) TMso)\\N R,

65 (X=0)

66 (X=S)

TBOPSO— ° + Rz | Y
| / : ' a NH
1

49,50 Ry=H, Rp=CH3 (X=0,5) 51,52 Ry=H, Ry=CH, (X=0,5)
53,54 R;, R,=CHj (X=0,5) 55,56 Ry, Ry=CHj (X=0,S)

| |

59,60 Ry=H, Ry=CH, (X=0.5)

57,58 Ry=H, Ry=CH; (X=0,S)
63,64 R,, Rp=CHj (X=0,5)

61,62 Ry, Rz=CHs (X=0,5)

Scheme 111

Al g-ol| 4] 2417 ot awkagich TLCE w8 $4&
313 ¥ 3} NaHCO; 4-4(10 m)E 7}3taL 30
7t o] maslgich. MY 2AE celite2 o FH3}e
A A8t o942 methylene chloride® 3% ¥+ %
3INaHCO; 49, brines= 2 & A3 8131, 5= MgSOs
2 AzAZ. B celite® Iet ¥ ANg 2k}
XZ35}od ZALE A7} column chromatography
(n-hexane . ethyl acetate=2 : 1)Z A A3} B33
D-dioxolanyl nucleoside ¥ oxathiolanyl nucleoside
2 ogjr}, 28}, D-Oxathiolane nucleoside®] 73
$-oll= anomeric mixture?] ¥2]& & B33 F 3
st
(2R,4R)-1-[ 2-[ (ters-Butyldiphenylsilyl)oxyme-
thyl]-1,3-dioxolan-4yl]-5-trifluoromethyl uracil (1)
and (2R,4S)-1-2-[ (tert-butyldiphenylsilyl)oxy me-
thyl-1,3-dioxolan-4yl]-5-trifluoromethyl wracil (3)
—odAre 338 1 9 38 8 364% 2 354%E
<1¢)}. 1; 'H NMR(CDCI,, 400 MHz) & 1.054(s, 9H,
t-Bu), 3.491(s, 2H, H-5"), 3.916(dd, 1H, Hb-2), 4.2
27(dd, 1H, Ha-2"), 5.151(t, 1H, H-4"), 6.201(dd, 1H,
H-1), 7.456(m, 10H, Ar), 8.609(s, 1H, H-6) and 3;
8 1.053(s, 9H, t-Bu), 3.743~3.814(m, 2H, H-5), 4.
077(dd, 1H, Hb-2"), 4.436(dd, 1H, Ha-2"), 5.565(t, 1H,
H-4), 6.193(dd, 1H, H-1"), 7.449~7.986(m, 10H, Ar),
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D-1,3-Dioxolane ¥ D-1,3-Oxathiolane #2|u]dd 73 2Alelee] ¥4 ' 705

8.655(s, 1H, H-6)

(2S,5R)-1-[ 2-[ (tert-Butyldiphenylsilyl) ] oxyme-
thyl-1,3-oxathiolan-5-yl]-5-trifluoromethyl  uracil
(2) and (2S,5R)-1-[2-(tert-butyldiphenylsilylyoxy
methyl]-1,3-oxathiolan-5-yl]-5-triflucromethyl ura-
cil uracil (4)— Anomeric mixture 2] 54 ¢ ¢JAke]
29} 4(69.7%)& |tk

(2R,4R)-1-[ 2-[ (tert-Butyldiphenylsilyl Joxyme-
thyl]-1,3-dioxolan-4yl]-5-ethyl uracil (5) and (2R,4
S)-1-[2-[ (tert-butyldiphenylsilyl)oxy methyl]-1,3-
dioxolan-4yl]-5-ethyl uracil (7)— $.94-2] 31312 5
% 7 58 31% ¢ 37%E B9k 5 'H NMR
(CDCl;, 400 MHz) § 1.052(s, 9H, t-Bu), 1.069(t, 3H,
—CH,CH,), 2.274(dd, 2H, — CH,CH.), 3.678(s, 1H,
2H, H-5"), 4.101(dd, 1H, Hb-2"), 4.231(dd, 1H, Ha-2"),
5.581(t, 1H, H-4), 6.201(dd, 1H, H-1"), 7.104~7.674
(m, 10H, Ar), 7.803(s, 1H, H-6") and 7; & 1.064(s,
9H, t-Bu), 1.071(t, 3H, —CH,CH,), 2.302(dd, 2H,
—CH,CH,), 3.599~3.642(m, 2H, H-5'), 4.224(dd, 1
H, Hb-2"), 4209(dd, 1H, Ha-2"), 5.603(t, 1H, H-4),
6.303(dd, 1H, H-1’), 7.224~7.723(m, 10H, Ar), 7.8
83(s, 1H, H-6)

(2S,5R)-1-[ 2-(tert-Butyldiphenylsilyl)oxymethyl ] -
1,3-oxathiolan-5-y1]-5-ethyluracil (6) and (2S,5S)-
1-[2-[ (tert-butyldiphenylsilyl)oxymethyl]-1,3-oxa-
thiolan-5-yl]-5-ethyl uracil (8)— Anomeric mixture
Z2A 53 okl 6, 8(64%)F L)

(2R,4R)-1-[ 2-[ (tert-Butyldiphenylsilyl)oxyme-
thyl]-1,3-dioxolan-4yl}-5-propyl uracil (9) and (2R,
48)-1-[ 2-[ (tert-butyldiphenylsilyl Joxymethyl]-1,3-
dioxolan-4yl]-5-propyl uracil (11)— 2.2 A}¢] 335
9 2 118 7§ 38% ¥ 38%=E A%t 9; 'H NMR
(CDCl;, 400 MHz) & 0.780(t, 3H, —CH,CH,CH,),
1.052(s, 9H, t-Bu), 1.27~1.66(m, 2H, —CH.CH,
CHb), 2.038(t, 2H, —CH,CH,CH,), 3.469(s, 2H, H-5),
3.866(1H, Hb-2"), 4.129(dd, 1H, Ha-2), 5,088(t, 1H,
H-4), 6.328(t, 1H, H-1), 7.397~7.954(m, 10H, Ar),
8.201(s, 1H, H-6) and 11; & 0.927(t, 3H, —CH,
CH:CHs), 1.014(s, 9H, t-Bu), 1.527-.2.012(m, 2H,
— CH;CH.CHy,), 2.040(t, 2H, — CH,CH,CH), 3.471(s,
2H, H-5'), 3.867(dd, 1H, Hb-2"), 4.129(dd, 1H, Ha-2"),
5.088(t, 1H, H-4"), 6.328(dd, 1H, H-1"), 7.397~7.987
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(m, 10H, Ar), 8.416(s, 1H, H-6)

(2S,5R)-1-[ 2-[ (tert-Butyldiphenylsilyl)oxyme-
thyl]-1,3-oxathiolan-5-yl]-5-propyluracil (10) and
(2S,58)-1-[ 2-[ (tert-butyldiphenylsilyl)oxymethyl -1,
3-oxathiolan-5-yl]-5-propyl uracil (12)—Anomeric
mixture2A] T4 ¢ dAtbe] 10, 12(63.7%)E dich

(2R,4R)-1-[ 2-[ (tert-Butyldiphenylsilyl) Joxyme-
thyl-1,3-dioxolan-4yl]-5-[ 2-(propylene)] wracil (13)
and (2R,4S)-1-[2-[ (tert-butyldiphenylsilyl)oxy me-
thyl-1,3-dioxolan-4yl]-5-[ 2-(propylene)] uracil (14)
—%d4te] 33HE 13 9 142 8 31% % 41%=
<dgitt. 13; '"H NMR(CDCl,, 400 MHz) 8 1.069(s, SH,
t-Bu), 2.868(dd, 2H, CH,CH=CH,), 3491(s, 2H, H-
5), 3.879(dd, 1H, Hb-2’), 4.146(dd, 1H, Ha-2’), 49
19~5.456(m, 2H, — CH.CHCH,), 5.119(t, 1H, H-4’),
5.610~6.261(m, 1H, —CH,CH=CH,), 6.333(t, 1H,
H-1), 7411(m, 10H, Ar), 8.277(s, 1H, H-6) and 14
: 8 1.071(s, 9H, t-Bu), 3.085(m, 2H, — CH.CH=CH,),
3.491~3.534(m, 2H, H-5"), 4.035(dd, 1H, Hb-2), 4.
361(dd, 1H, Ha-2"), 5.158~5.683(m, 2H, CH,CH=
CHy), 5.515(t, 1H, H-H-4"), 5.842~6.483(m, 1H, CH:
CH=CH,), 6,302(dd, 1H, H-1’), 7.421(m, 10H, Ar),
8.215(s, 1H, H-6)

(2S,5R)-1-[ 2-[ (tert-Butyldiphenylsilyl)oxyme-
thyl]-1,3-oxathiolan-5-yl]-5-acetoxymethyl uracil (1
6) and (2S,55)-1-[2-[ (tert-butyldiphenylsilyl)oxy
methyl]-1,3-oxathjolan-5-yl]-5-acetoxymethyl ura-
cil (18)— Anomeric mixture24] ¥4 2 d4te] 16,
18(69.4%)E Al

(2R,4R)- 1-[ 2-[ (rert-Butyldiphenylsilyl)oxyme-
thyl]-1,3-dioxolan-4yl]-5-acetoxymethyl uracil (15)
and (2R,4S)-1-[2-[ (terr-butyldiphenylsilyl)oxy me-
thyl]-1,3-dioxolan-4yl]-5-acetoxymethyl wracil (17)
— 244 SR 15 % 178 8 37% 2 6%
9 9ich. 15; 'H NMR(CDCl;, 400 MHz) 6 1.102(s, 9H,
t-Bu), 1.921(s, 3H, CH.OCOCH;), 3.495(s, 2H, CH,
OCOCH,) 3.945(s, 2H, H-5"), 4.179(dd, 1H, Hb-2"),
4.589(dd, 1H, Ha-2"), 5.1113(t, 1H, H-4"), 6.293(dq,
1H, H-1"), 7.442~8.176(m, 10H, Ar), 8.305(s, 1H,
H-6) and 17; & 1.071(s, 9H, t-Bu), 2.055(s, 3H, CH
;OCOCHs;), 3.486(s, 2H, CH:OCOCH3), 3.71973.79
3(m, 2H, H-5"), 4.059(dd, 1H, Hb-2"), 4439(dd, 1H,
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Table I—-'H NMR Spectra(a=CDCl;, b=DMSO-ds, c=Methanol-d;,, d=Acetone-d,)

Compound H-U Ha-2' Hb-2’ H-4' Ha-5’ Hb-5’ other signals
6.205(dd, 4.279(dd, 4.770(dd, 4.970(t, 3.810(dd, 3.767(d,
19 Jr2m=32, Juwr=32, Jar=52, Jesx=16, Jsx4=186, Jswe=16, 8.825(sH-6)
c Jev=32) Juw=104) Jesy=16) Jausy=96) Jovss=9.6)
6.194(dd, 3454(dd, 3.214(dd, 5.184(t, 3954(dd, 3.771(d,
20 J 122 = 2.0, Jz;,l = 48, Jz;b,r = 2.0, J 458 2.8, J [ 2.8, 8.90(S,H-6)
a Jow=48) Jouzy=80) Jw2=80) Jrsy=2.8) Jsusr=13.2) Jowsx=13.2)
6.092(dd, 4.412(dd, 4.114(dd, 5.444(, 3.807(dd, 3.769(dd,
21 Jr2a=32, Juwr=52, Juw1r=32, Jwse=16, Jur=16, 8.834(sH-6)
c Joaw=52) Juwz=96) J2w=986) Jesv=32 Joasy=12.2) Jorsa=12.2)
6.362(dd, 3.192(dd, 2.752(dd, 5.522(t, 3.532(m, 3.532(m,
22 Je2w=16, Jour=16, Jw1=48, Jesv=44, Jws=44) Jwe=44) 7.98(s,H-6)
a Jew=48)  Jouaw=12.4) Joy2.=12.4) Jesv=44)
6.333(dd, 4.290(dd, 4.171(dd, 5.009(t, 3.823(dd, 3.805(dd, 1.070(t,-CH,CHs)
23 Joow=16  Jour=16, Jwr=60, Je52:=20, Jse=20, Jws=20, 2.261(q-CH,CHy)
c Jrow=60) Jozy=10.0) Jos5v=2.0 Jsu50=10.8) Jor5»=10.8) 7.783(s,H-6)
6.336(dd, 3.596(dd, 3.277(dd, 5.305(t, 3916(dm, 3917(m, 1.097(t-CH,CHs)
24 Jr2a=48, Juwr=48, Jur=56, Jisv=44, Juwsr=44) Jws=44) 2.297(q,-CH,CH;)
a Jy2v=5.6) JZa',Zb’: 12.8) Joy22=12.8) J4’,5b’=4-4) 7.827(s,H-6)
6.288(dd, 4.406(dd, 4.132(dd, 5.539(t, 3609(dd, 3.571(dd, 1.078(t,-CH.CHs)
25 Jo2o=32, Jo1r=56, Jur=.2, Jrsx=36, Juwsr=36, Jsws=36, 2.305(q-CH.CHy)
c Jrw=56) Juww=92) J22=92) Jesv=36) Joasy=124) Jopsa= 12.4) 7.374(s,H-6)
6.510(dd, 3.590(dd, 4.279(dd, 5.609(dd, 3.699(m, 3.699(m, 1.083(t,-CH-CH,)
26 h20=32, Jar=32) Ju1r=60) Jysa=44) Jus=44) Jwe=56) 2.305(q-CH.CHy)
a ] 126 = 6.0) JZa',Zb’: 124) Jaw20=12.4) J4',5b‘ =5.6) 7.374(s,H-6)
6.328(dd, 4.281(dd, 4.175(dd, 5.007(t, 3.819(dd, 3.797(dd, 0.883(t,-CH:CH,CHs)
27 Jo2a=16, Jowr=16) Jur=60) Jyso=24) Jsoa#=24) Jsws=24) 1497(m,-CH,CH,CH;)
Cc Jrw=6.0) Joway=10.0) Joy22=10.0) J v =24) Jowsy=4.2) Jswsa=42) 22 12(t,-CH,CH,CHs)
6.291(t, 3.392(dd, 3.05(dd, 5.243(t, 3962(dd, 3.811(dd, 0.869(t,-CH.CH,CHs)
28 Jr20=56, Juwr=5.6) Jw1r=56) Je52=28) Jo2a=28) Jwa= 44) 1.458(m,-CH,CH,CH3)
a Jrv=56) Jowwy=11.6) Joy2a=116) Josy=4.4) Jsasr=12.4) Jssa=12.4) 2.229(t,-CH,CH;CH>)
7.486(s,H-6)
6.289(dd, 4.397(dd, 4.123(dd, 5.535(t, 3.602(dd, 3.571(dd, 0.884(t,-CH,CH,CH,)
29 J 120 = 2.8, J 22,1 — 5.6, J N 2.8, J4sa =3.2, J Sa 4 — 3.2, Jsb",4' =32, 1502(m,-CH2CHzCI'13)
c Jrav=586) Joaw=96) Ju20=96) Jr5y=32) Jsusv=64) JIssa—64) 2.263(t,-CH;CH:CHz)
7.386(s,H-6)
6.492(dd, 3502(dd, 3.041(dd, 5.536(t, 3.603(m, 3.573(m, 0.860(t,-CH,CH,CH3)
30 J12:=28, Jowr=56, Jwr=28, Jrsa=48 Jws=48) Jsa=4.8) 1.457(m,-CH,CH,CHz)
a Jeor=56) Jorzy=12.8) Joyox=12.8) Jysy=4.8) 2.222(t,-CH,CH,CHy)
7.219(s,H-6)
6.190(dd, 4.353(dd, 4.039(dd, 5.419(, 3.573(dd, 3.009(m,-CH
2,CH=CH,),
31 Jv2e=28, Jawr=56, Jwr=28 Jw5=32) Jwe=32, Jws=32 5.009-5.096(m,-CH:CH=CHp),
c Jo=56) Jouw=96) Jw2w=96) Jrsv=32) Jswsy=12.0) Joysr=12.0) 5.805-5.872(m,-CH,CH=CH,),
7.339(s,H-6)
6.265(dd, 4.192(dd, 4.092(dd, 4.942(t, 3.740(dd, 3.740(dd, 2.985(m,-CH,CH=CH,),
32 J1r20=28, Juy=28, Jwr=52) Jys#=36) Jsxs=36) Jwr=36) 5.086(m,-CH,CH=CH,),
c Joav=52) Jowzy=96) Jww=986) Jesy=36) Jsasr=12.4) Jsp5»= 12.4) 5.835(M,-CH.CH=CHy),

7.778(s,H-6)
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Table 1. Continued

6.135(dd,
3B Jra=08,
c Jray=44
6.324(dd,
34 Jrw=>56,
a Jray=7.6)
6.061(dd,
35 Jr2x=28,
c Jroy=5.2)
6.519(dd,
36 Jrx=28,
a Jvawy=5.86)
6.378(dd,
43 J roa=2.8,
a Jroy=64)
6.395(dd,
4 Jr2a=4.0
a Joay=6.4)
6.370(dd,
45 Jrow=24,
c Jray=64)
6.333(dd,
46  Jra=49,
a Jraw=5.2
6.423(dd,
47 Jrw=44,
c Jioy=64)
6.197(t,
48 =72
a Jray=172)
6.310(dd,
57 J 28— 24,
c Jrov=284)
6.316(dd,
58 Jr2x=6.8,
a Jrow=8.4)
6.356(t,
59 Jr2x=6.8,
a Jraw=74)
6.347(t,
60 Jr2a=72,
a Jraw=72)
6.308(dd,
61 Jr2a=20,
c Jray=84)
6.332(dd,
62 Jy2x=32,
a Jray=6.0)

Vol. 38 No. 6, 1994

4.13(dd, 3.950(dd, 4.854(t,
Jorr=08, Jwr=44, Jes2a=52,
Joxov=104) Jor2:=104) Jo5y=52)

3434(dd, 3.104(dd, 5.284(t, 3577(m,  3.534(m,
Jowy=56, Jwr=76, Jesz=40, Jous=40) J+=4.0)
Jow2y=12.0) Jorr 20 =12.0) Jy5,=4.0)

4.269(dd, 3.956(dd, 5.351(, 3.480(dd, 3.425(dd,
Joxr=52, Jwr=28, Ji5a=32, Je=32 Jwe=32,
Joay=9.6) Joy22=9.6) Josy=32) IJousyr=92) Jows2=92)
3.549(dd, 3.149(dd, 5.539(t, 3.749(m,  3.749(m,
Jozr=28, Jw1=56, Jes«a=56, Jsws=56) Jsvae=56)
Jaraw =120 Jar20=12.0) Jos5v=5.6)

4186(dd, 4.000(dd, 4.955(t, 3465(dd, 3.414(dd,
Jowr =28, Jwr=64, lisa=44, Jwr=44,

Joww=92) Jw22=92) Jswsy=11.6) Jsrr52=11.6)

4.248(dd, 4.119(dd, 5.222(t, 3.438(dd, 3.402(dd,
Jowr=64, Jwr=40, Jrs2=36, Jss=36

Jowy=88) Jw2w=88) Jossyr=3.6) Jeusy=112)

4.329(dd, 4.044(dd, 5.033(t, 3.602(d, 3.768(d,
Jwr=24, Jwr=64, Jesz=40, Joas=40, Jsva=4,
Joaw=92) Jow2o=92) Jesy=40) Jowsv=92) Jowsa=92)
3.503(dd, 3.203(dd, 5.313(t, 4.143(dd, 3.933(dd,
Jowr=52, Jw1=40, Jr5e=28, Jswe=28 Jws=238,
Jowoy =12.0) Jop22=12.0) Jo56=2.8) Jsusv=12.8)

4.240(dd, 4.194(dd, 5.297(t, 3.506(dd, 3.772(dd,
Jorr=64, Jwr=44, Jesw=32, Jwse=32, Jwse=32,
Jozw=9.6) Jow2a=9.6) Jesy=32) Jsxsy=10.6) Joro50=10.6)
3457(dd, 3.217(dd, 5.187(t, 3.957(dd, 3.757(dd,
Jorr =72, Jowr=72, Jp5s=28, Jss=28, Jwa=28,
Jowawr=12.8) Jop2v=12.8) Ji5y=2.8) Jsasw=13.2) Joysa=13.2)
4126dd,  3.913(, 3.831(, 3.826(dd, 3.807(dd,
Jowr=24, Jwr=88 Je5e=32 J@e=32 Jws=28,
Jory=84) Jwor=84) Jo5=2.8) Jsasr=98) Jsvsz=9.8)
3.516(dd, 3.246(dd, 5.146(t, 3.736(m, 3.736(m,
Jour=84, Jwr=68, Jisa=48, Jwse=4.8) Jnus=48)
JZa',Zb': 12.0) JZb'Za’: 12.0) J4'5b’: 4.8

3.378(dd, 3.218(dd, 5.568(t, 3.668(m,  3.668(m,
Jowr=6.8, Jw1r=68, Ji52=28, Jns=28 Jsy+=2.8)
Jorr=110) Jop2x=11.0) Josy=2.8

3.367(dd, 3.207(dd, 5.557(t, 3.657(m,  3.657(m,
Jour=72, Jw1=72, Jpsa=26, Jws=286 Jsae=26)
Joa 2w =10.8) Jop2v=10.8) Jy50=2.6

4.124(dd, 3.911(, 4.829(t, 3.824(dd, 3.805(dd,
Jour=20, Jwr=84, Ji5x=28 J:s=28 Jps=28,
ooy =84) Jw2n=84) Je5=28) Joasv=98) Jose=9.8)
3.652(dd, 3.1729dd, 5.282(t, 3.782(m,  3.782(m,
Jaay=32, Ju2=60, Jisz=32, J5s=32) Ja=32)

JZa’,Zb': 10.4) JZb',Za': 10.4) Josw=3.2)

3.668(dd, 3.631(dd,
JSa’A’ = 52, JSb’A’ = 52,
Joasy= 10.4) J5b‘,5a': 104

1.880(s,-CH,OCOCH3)
3.328(s,-CH,OCOCHs)
8.071(s,H-6)
2.060(s,-CH,OCOCHy)
4.870(s,-CH,OCOCH;)
8.290(s,H-6)
1.853(s,-CH,OCOCHy)
3.432(s,-CH,OCOCH3)
7.643(s,H-6)
1.853(s,-CH,OCOCH3)
3.432(s;-CHOCOCHs)
8.850(s,H-6)
7.313(s,H-6)

7.568(s,H-6)

2.115(s,-CHy)

7.273(s,H-6)

1.274(s,-CHs)

2.105(s,-CHs)

7.125(s,H-6)

1.176(s,-CHs)

2.196(s,-CH5)

2.376(s,-CHa)

2.249(s,-CHs)

2.237(s,-CHs)

1.711(s,-CHy)
2.196(s,-CHs)

9.292(br s,NH)
2.372(s,-CHy)
1.952(s,-CHs)
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6.018(t, 4.198(t, 4.125(t, 5.353(t, 3417(dd, 3.329(dd, 1.671(s,-CH,)
63 Jr22=68, Juwr=638, Jw =68, Jis2a=24, Jsas=24, Jwva=24, 2.130(s,-CHs)
C J r2r T 6.8) J2a',2b' =6.8) JZb',Za’ =6.8) J4',5b’ =24) J53’,5b’ =84) J5b’,5a' =84) .
6.564(t, 3574(dd, 3.374(dd, 5.664(t, 3.784(m, 3.784(m, 9.294(br s,-NH)
64 Jr22=76, Joxr=76, Jwr=76, Je5s2=48, Jiws=48) Jsre=48) 3.436(s-CHs)
a Joaw=76) Jowaw=10.8) Jy5y=4.8) 1.99(s,CH;)

Table I1—Melting Points and Optical Rotations

Compound mp,(C) Lalp, deg
19 202-206 16.87(C=1.07, MeOH)
20 111-119 —47.26(C=1.65, MeOH)
21 foam —33.1(C=1.11, MeOH)
22 110-115 15.67(C=0.55, MeOH)
23 143-147 —1245(C=1.123, MeOH)
24 foam —51.85(C=1.12, MeOH)
25 foam 6.42(C=1.21, MeOH)
26 foam 61.79(C=1.15, MeOH)
27 149-152 —10.87(C=1.352, MeOH)
28 foam —41.27(C=1.40, MeOH)
29 foam 6.1(C=1.230, MeOH)
30 87-90 67.47(C=1.18, MeOH)
31 153-157 —19.24(C=1.00, MeOH)
32 foam 1.14(C=1.05, MeOH)
33 foam —8.8(C=112, MeOH)
34 103-111 —62.29(C=1.15, MeOH)
35 foam —1.9(C=1.23, MeOH)
36 foam 49.59(C=1.12, MeOH)
43 foam 56.28(C=1.00, MeOH)
44 foam —51.89%(C=1.00, MeOH)
45 foam —55.55(C=1.25, MeOH)
46 foam 84.69(C=1.95, MeOH)
47 foam 37.12(C=1.25, MeOH)
48 foam —20.16(C=1.55, MeOH)
57 140-143 19.7(C=1.5, MeOH)
58 foam —84.63(C=1.26, MeOH)
59 132-136 —32.17(C=2.0, MeOH)
60 foam 104.8(C=1.13, MeOH)
61 184-186 —11.09(C=1.26, MeOH)
62 foam —35.13(C=14, MeOH)
63 172-174 —8.63(C=1.1, MeOH)
64 foam 34.19(C=1.05, MeOH)

Ha-2’), 5.586(t, 1H, H-H-4), 6.273(dd, 1H, H-1%), 7.
451~7.998(m, 10H, Ar), 9.003(s, 1H, H-6)

B8 $ 2| D-1,3-dioxolane W D-1,3-oxathiolane’™
3 2Al0| =72 Yekstay

»%5 D-1,3-dioxolane £-& D-1,3-oxathiolane+
A# 2 Al0] =(0.31 mmol)2 ¥ THF (5 ml)o] &
&5t 1.0M fetra-n-butylammonium fluoride in
THF (0.5 m/, 0.5 mmol)& #7}3le] T8 H#3}
WA Aol A 14]7F mubksisdch. TLCZ ¥s-52S
213 Foll Sull 5 ks, AR AR co-
lumn chromatography 2 A 3o @® 3% D-1,3-
dioxolane ¥ D-1,3-oxathiolane w32 ¥| LA}o ]| =F/-S
Ak olF FRH LAPo] =59 NMR-~HEY
physical constant = Table I ¥ IIo| Jejuiglel

(+)-(2R,4R)-1-[ 2-(Hydroxymethyl)-1,3-dioxo-
lan-4-yI]-5-trifluoromethyl uracil (19)—Silica gel
column chromatography(n-hexane : ethyl acetate
=1:3)2 A Fejstd 4 249 19 (93%)2
2lch

(—)-(2R,4S)-1-[ 2-(Hydroxymethyl)-1,3-dioxolan-
4-yl]-5-trifluoromethyl uracil (21)—Silica gel co-
lumn chromatography (n-hexane : ethyl acetate=
1: 3)& AAE2] 3t foam 42 21 (92%)& At

(+)-(2S,5R)-1-[ 2-(Hydroxymethyl)-1,3-oxathio-
lan-5-yl]-S-trifluoromethyl'uracil (20) and (—)-(2
S,5R)-1-[ 2-(Hydroxymethyl)-1,3-oxathiolan-5-yl]-
S-trifluoromethyl uracil (22)— Silica gel column ch-
romatography (n-hexane : ethyl acetate=1:3)&
A Eelsle] T4 A 20(47.4%), 22(48.6%) &
qdrh.

(—)-(2R,4R)- 1-[2-(Hydroxyy|ethyl)- 1,3-dioxo-
lan-4-yl]-5-ethyl uracil (23)—Silica gel column ch- -
romatography (n-hexane : ethyl acetate=1:2)%
A Eelsted T4 A 23 (95%)2 2ok

(+)~(2S,5R)-1-[ 2-(Hydroxymethyl)-1,3-oxathio-
lan-5-yl]-5-ethyluracil (24) and (—)-(2S,5S)-1-[2-
(Hydroxymethyl)-1,3-oxathiolan-5-yl]-5-ethyluracil
(26)—Silica gel column chromatography (n-hexane
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D-1,3-Dioxolane 2 D-1,3-Oxathiolane ¥ elu]gl a8 ¢ Aol 9] 314 709

: ethyl acetate=1: 3)Z AHA |3t foamAl2
24(49%) 7} 26(48.6%)5 At}

(+)-(2R,4S)-1-[ 2-(Hydroxymethyl)-1,3-dioxolan-
4-yl]-5-ethyl wracil (25)—Silica gel column chro-
matography (n-hexane : ethyl acetate=1:2)2 #
Al E23te] foam 4H9] 25 (96%)& At

(+)-(2S,5R)-1-[ 2-(Hydroxymethyl)-1,3-oxathio-
lan-5-yI]-5-propyluracil (28) and (—)-(2S,5S)-1-[2-
(Hydroxymethyl)-1,3-oxathiolan-5-yl]-5-propyl ura-
cil (30)—Silica gel column chromatography (n-he-
xane . ethyl acetate=1: )Z A H=2j3}o foam
Ao] 28 (46%)3F F4 A 30(44.7%)2 Lich

(+)-(2R,4R)-1-[ 2-(Hydroxymethyl)-1,3-dioxo-
lan-4-y1]}-5-propyl uracil (27)—Silica gel column
chromatography (n-hexane : ethyl acetate=1":3)
2 A Eeste] T4 1A 27 (96%) AN

(+)-(2R,4S)-1-[ 2-(Hydroxymethyl)-1,3-dioxolan-
4-yl]-5-propyl uracil (29)—Silica gel column chro-
matography (n-hexane : ethyl acetate=1:3)% A
A E2l3te foamAte] 29 (95%)< 2k

(—)-(2R,4R)-1-[ 2-(Hydroxymethyl)-1,3-dioxo-
lan-4-yI]-5-(2-propylene)uracil (31)—Silica gel co-
lumn chromatography (n-hexane : ethyl acetate=
1:3)2 A Fejste] T4 314 31 (85%)% it

(+)-(2R,4S)-1-[ 2-(Hydroxymethyl)-1,3-dioxolan-
4-yl]-5-(2-propylene) uracil (32)—Silica gel column
chromatography (n-hexane @ ethyl acetate=1: 3)
2 AA Hejsted foamAde] 32 (85%)& At

(—)-(2R,4R)-1-[ 2-(Hydroxymethyl)-1,3-dioxo-
lan-4-yl]-5-acetoxymethyl uracil (33)—Silica gel
column chromatography (n-hexane . ethyl acetate
=1:3)2 A F-=zjsle] foamAte] 33 (92%)S
At

(—)-(2R,4R)-1-[ 2-(Hydroxymethyl)-1,3-dioxo-
lan-4-yl]-5-acetoxymethyl uracil (35)— Silica gel
column chromatography (n-hexane : ethyl acetate
=1:3)2 A #sled foami+] 35 (88%)S <
Ak

(+)-(2S,5R)-1-[ 2-(Hydroxymethyl)-1,3-oxathio-
lan-5-yl]-5-acetoxymethyl uracil (34) and (—)-(2S,
5S)-1-[ 2-(Hydroxymethyl)-1,3-oxathiolan-5-yl]-5-
acetoxymethyl uracil (36)—Silica gel column chro-

Vol. 38, No. 6, 1994

matography (n-hexane : ethyl acetate=1:2)2 #
Al Bealste] B4 1A 34(46.6%)t foamAte] 36
474%)% 23k

(2R,4R)-1-[2-(tert-Butyldiphenylsilyl)oxymethyl-
1,3]-dioxolan-dyl]-6-azauracil (37) and (2R,4S)-1-
[2-[(tert-butyldiphenylsilyl)oxymethyi]-1,3-dioxo-
lan-4yl]-6-azauracil (38)— ¢ dAre) 33HE 37 2
382 8§ 254% H 19%F d<it) 37; 'H NMR
(CDCl,, 400 MHz) & 1.065 (s, 9H, t-Bu), 3.722~3.918
(m, 2H, H-5), 4.276(dd, 1H, Hb-2), 4.352(dd, 1H,
Ha-2), 5.501(t, 1H, H-4"), 6.567(dd, 1H, H-1"), 7.419
~7.947(m, 10H, Ar), 9.061(s, H-5) and 38; 6 1.054
(s, 9H, t-Bu), 3.753(s, 2H, H-5"), 4.122(dd, 1H, Hb-
29, 4.335(dd, 1H, Ha-2"), 5.242(t, 1H, H-H-4"), 6.477
(dd, 1H, H-1), 7.382~7.846(m, 10H, Ar), 9.015(s,
1H, H-5)

(2R,4R)-1-[ 2-(tert-Butyldiphenylsilyl)oxymethyl] -
1,3-dioxolan-4yl]-6-azathymine (39) and (2R,4S)-
1-[ 2-[ (tert-butyldiphenylsilyl)oxymethyl]}-1,3-dioxo-
lan-4yl]-6-azathymine (41)— 2 dA}He] 33HE 39 %
41 8 252% 2 41%= Aok 39; 'H NMR
(CDCl,, 400 MHz) & 1.109(s, 9H, t-Bu), 2.247(s, 3H,
CH,), 3.824~4.010(m, 2H, H-5), 4.119(dd, 1H, Hb-
2%, 4.218(dd, 1H, Ha-2'), 5.573(t, 1H, H-4"), 6.497(t,
1H, H-1), 7.530(m, 10H, Ar), 8.920(br s, 1H, NH)
and 41; § 1.207(s, 9H, t-Bu), 2.132(s, 3H, CH,), 3.809
(s, 2H, H-5"), 4.203(dd, 1H, Hb-2’), 4.303(dd, 1H,
Ha-2), 5.276(t, 1H, H-H-4’), 6455(t, 1H, H-1),
7.428~7.935(m, 10H, Ar), 8.604(br s, 1H, NH)

(2S,5R)-1-[ 2-[ (tert-Butyldiphenylsilyl)oxyme-
thyl]-1,3-oxathiolan-5-yl]-6-azathymine(40) and (2
S,5S)-1-[ 2-[ (tert-butyldiphenylsilyl)oxymethyl]-1,3-
oxathiolan-5-yl]-6-azathymine (42)— Anomeric mi-
xturezA} foam A+¢] 40, 42(62.3%)F 22Uk

(+)-(2R,4R)-1-[ 2-(Hydroxymethyl)-1,3-dioxo-
lan-4-yl]-6-aza uracil (43)—Silica gel column ch-
romatography (n-hexane . ethyl acetate=1:3)&
A F-2)sted foamAHe) 43(95%)S 2ot

(—)-(2R,4S)-1-[ 2-(Hydroxymethyl)-1,3-dioxolan-
4-yl1-6-aza uracil (44)—Silica gel column chroma-
tography(n-hexane : ethyl acetate=1:3)2 A
H2)sle] foamAte] 44(92%)S Asith
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(—)-(2S,45)-1-[ 2-(Hydroxymethyl)-1,3-dioxolan-
4-yl]-6-aza thymine (45)—Silica gel column chro-
matography (n-hexane : ethyl acetate=1: 3)& #
Al Ee)sle] foamAr] 45(93%)S At)

(+)-(2R,4S)-1- 2-(Hydroxymethyl)-1,3-dioxolan-
4-yl]-6-aza thymine (47)—Silica gel column chro-
matography(n-hexane : ethyl acetate=1:3)2 #
Al Felsle] foamAdS} 47(94%)& Lt

(+)-(2S,5R)-1-[ 2-(Hydroxymethyl)-1,3-oxathio-
lan-5-yl]-6-azathymine (46) and (—)-(2S,5S)-1-[2-
(Hydroxymethyl)-1,3-oxathiolan-5-yl] -6-azathymine
(48)—Silica gel column chromatography(n-hexane
: ethyl acetate=1:2)Z A £=2]|3le foamAte]
46(25.7 mg, 47.7%)9} 48(25 mg, 46.4%)2 A}

(2R,4R)-1-[ 2-[ (tert-Butyldiphenylsilyl)oxyme-
thyl]-1,3-dioxolan-4yl]-6-methyl uracil (49) and (2
R,4S)-1-[ 2-[ (tert-butyldiphenylsilyl)oxymethyl]-1,3-
dioxolan-4yl]-6-methyl uracil (51)—Anomeric mi-
xture 24 T4 oilAte] 499 51(82%)S 24c)

(2S,5R)-1-[ 2-[ (tert-Butyldiphenylsilyl)oxyme-
thyl]-1,3-oxathiolan-5-yl]-6-methyluracil (50) and
(2S,5S)-1-[ 2-[ (tert-butyldiphenylsilyl)oxymethyl]-1,
3-oxathiolan-5-yl]-6-methyluracil (52)— Anomeric
mixture 24 4 < dAke] 50, 52(55%)% Aic)

(2R,4R)-1-[ 2-[ (tert-Butyldiphenylsilyl)oxyme-
thyl]-1,3-dioxolan-4yl]-5,6-dimethyl uracil (53) and
(2R,4S)-1-[ 2-[ (tert-butyldiphenylsilyl)oxymethyl ]-1,
3-dioxolan-4yl]-5,6-dimethyl uracil (55)— ¢ dA}2]
SEE 53 9 558 8% 26% ¥ 29%= A9t). 53;
'H NMR(CDCl,, 400 MHz) 6 1.111(s, 9H, t-Bu), 1.
693(s, 3H, 5-CH,),2.178(s, 3H, 6-CH;), 3.542~3.61
2(m, 2H, H-5), 3.800(dd, 1H, Hb-2’), 4.98(dd, 1H,
Ha-2%), 4.797(t, 1H, H-4’), 6.219(dd, 1H, H-1’), 7.73
3~8.376(m, 10H, Ar) and 55; & 1.088(s, 9H, t-Bu),
1.550(s, 3H, 5-CH,), 2.188(s, 3H, 6-CH,), 3.314~
3406(m, 2H, H-5), 4.051(dd, 1H, Hb-2"), 4.137(dd,
1H, Ha-2), 5.290(t, 1H, H-4’), 6.014(dd, 1H, H-1),
7.797~8.412(m, 10H, Ar)

(2S,5R)-1-[2-[ (tert-Butyldiphenylsilyl)oxyme-
thyl]-1,3-oxathiolan-5-yl]-5,6-dimethyluracil  (54)
and  (2S,5S)-1-[2-[ (tert-butyldiphenylsilyl)oxyme-
thyl]-1,3-oxathiolan-5-yl]-5,6-dimethyluracil (56)—

Anomeric mixtureZ 4] £ 2.4kl 54, 56(59.4
%)& 2k

(2R,4R)-and(2R,4S)-1-[ 2-(Hydroxymethyl)-1,3-
dioxolan-4-yl]-6-methyl uracil (57, 59)— Silica gel
column chromatography (n-hexane : ethyl acetate
=1:5)32 AA ¥l 57(93%), 59(89%)& A
}.

(+)-(2S,5R)-1-[ 2-(Hydroxymethyl)-1,3-oxathio-
lan-5-yl]-6-methyl uracil(58) and (—)-(2S,5S)-1-
[2-(Hydroxymethyl)-1,3-oxathiolan-5-yl]-6-methyl
uracil (60)—Silica gel column chromatography(n-
hexane : ethyl acetate=1:5)2 A4 &as}o
foam#+2] 58(48.2%)2} 60(474%)E A<ic)

(—)-(2R,4R)-1-[ 2-(Hydroxymethyl)-1,3-dioxo-
lan-4-y1]-5,6-dimethyl uracil (61)—Silica gel co-
lumn chromatography (n-hexane : ethyl acetate=
1: 52 A Felsted 749 2A 61(60%)& I

(+)-(2R,4S)-1-[ 2-(Hydroxymethyl)-1,3-dioxolan-
4-yl]-5,6-dimethyl wracil (63)—Silica gel column
chromatography (n-hexane . ethyl acetate=1:5)
2 A Baste] 4 34 63(97%)& Al

(+)~(2S,5R)-1-[ 2-(Hydroxymethyl)-1,3-oxathio-
lan-5-yl1]-5,6-dimethyl uracil (62) and (—)-(2S,5S)-
1-[ 2-(Hydroxymethyl)-1,3-oxathiolan-5-yl]-5,6-di-
methyl uracil (64)—Silica gel column chromatog-
raphy (n-hexane : ethyl acetate=1:4)3 A £
2]3s}o] foam*4e] 62(48.7%)%} 64(48.6%)% YAtH
(Table 1, Table II).

dn o 2@

£ Az} Fol A" why"e2 ¥4 D-1,3-dio-
xolanyl acetate (65)%} D-1,3-oxathiolanyl acetate
(66)2 el 72 97](9%), 5-alkyluracil R 6-
azauracil, 6-azathymine 2|3 56-dialkyluracil-&
HMDS(hexamethyldisilazane) &) o] 4] ammonium
sulfateS At v & 3} disilylationdt 3 Vuerb--
ruggen ZZMWel|lx] 33}sle] D-1,3-dioxolane®] ¥
Y 2 bo]E E D-1,3-oxathiolane F3#H LAl
FE 92 F tetrabutylammonium fluoride® & &
33le] D-forme] 2 LAt =R 32F-8 A3}
g} ©]=2] anomeric mixture+ column chroma-
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D-1,3-Dioxolane 3 D-1,3-Oxathiolane ¥ 2jv|dl jra# 2 Aol = o] ¥4 711

tography® AA| Fejstgion dutdel A 7
-2 D-1,3-dioxolane 323 2. }o] T i o) ttio)
2RE37] Aol FAHA} o] 7oy oL D-13-
oxathiolane 72 & LAl =579} nhe] AHge o}
eflisich. o1F A 3t He] AR anomerd) T2
24L& 'H NMR #A=olM 44 Q& 5 glch.?
AAZ anomeric proton P-4 nucleosideF7}
a-39] nucleoside® Rt} TApte) velhin] o]
7180 A od3A B-FAA AT chemical
shifte] AR} A stgct. F-HA 2 4-protonel] g}
A= 9479} cis?A Y a-3 2] chemical shift= A
Aol Vbt o m o) ¢37)9) anisotropy effect o
Tolzta Aladn) AMAEE 2929 diastereo-
topic protons-2] a-3 % -3¢ 'H NMRaj&lel A&
A o] 7Hsstglr)

ghlolzi A~ z2H8- AW Aal HIV(Human Immu-
nodeficiency Virus)dll dlsixe 343 a52 712
Ze] flslem, =22 DNA virusell tf&F activity=
3}38 46°] Human Cytomegalovirusel] = 3] v} =4
F33 AAE Jehliglon] AHPEE FeFolnh

Uatel 2

B A7E 199395 F3hAwt G-7 Project o374]
¢ 19949 % g o oFstw s ATADL] A7
B2 535907 A} =Rych =& HIVe| gt
gutolz] s A8 AL e FA AP A A
2 Hatell Al A=)

= #
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