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Synthesis of Novel Cyclopropyl Nucleoside Derivatives as Potential Antiherpetic Agent
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College of Pharmacy, Laboratory of Medicinal Chemistry, Pusan National University, Busan 609-735, Korea
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Abstract — Synthesis of novel cyclopropyl pyrimidine and purine nucleoside derivatives 2~8 with o-configuration was
successfully accomplished using an epoxide-ring opening reaction, lactonization, a hydroboration-oxidation reaction and a
Mitsunobu reaction as the key steps. Antiviral activities against HSV-1 and -2, HIV-1 and -2, coxsackie Bland B3 viruses
and poliovirus were assayed. Three compounds 4, 7 and 8 exhibit cytotoxicity-derived antiviral activity only in HIV-1 and -2.
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Fig. 1 - Structures of nucleosides with potent antiviral activity and 5, one of target nucleosides.
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AT}
'H NMR(500 MHz, CDCl,) & 7.68~7.39(m, 10 H), 5.96(dd,
1 H, /=10.0, 17.0Hz), 5.19(dd, 1 H, /=1.5, 10.5Hz), 5.13
(dd, 1 H, /=15, 17.5Hz), 4.17(dd, 1 H, J=7.0, 12.0 Hz),
3.85(dd, 1 H, /=9.0, 11.0 Hz), 3.72(d, 1 H, /=10.0 Hz), 3.55
(d, 1 H, /J=10.0Hz), 2.06(s, 3 H), 1.34(m, 1 H), 1.07(s, 9
H), 0.83(dd, 1 H, /=5.5, 8.0 Hz), 0.70(t, 1 H, /=5.0 Hz); m/z
(FAB) 409(M-+H)*; HRMS(FAB+) m/z C,sHy,0,Si(M+H)*
caled 409.2199, obsd 409.2198.

((1R,2S)-2-(tert-Butyl-dipheniyl-silanyloxymethyl)-2-(2-
hydroxyethyl)cyclopropyl)methyl acetate (11) - 3}3+& 10
(3.19 g, 7.81 mmol)°] =o°} 31+ THF@E0m)) 24 F borane
(BH, - THE 11.70 m/, 11.70 mmol, 1.0 M solution in THF)S
0°CellA Hxd3] 71t ths, Aoll4 417t &<t wHkstsith.
Sodium peroxoborate tetrahydrate(3 g, 19.50 mmol)= HH-&-&
How 718k F (18 mi)e Aol 8] Zkskar WAl wrk
sl3itt. CHCLE FE3 5 7% $5A1A dofrl JAkE Ae
71 Ae] 3 2vlE 723 (hexane/ethyl acetate=2: 1)% 22| 7
Alstel 3R 11(2.36 g, 71%)S LAt

[o]F -1457( 155, CHCL); 'H NMR(500 MHz, CDCl,)
8 7.70~7.39(m, 10 H), 4.28(dd, 1 H, /=6.5, 12.0 Hz), 3.87
(dd, 1 H, J=6.0, 12.0 Hz), 3.84~3.75(m, 2 H), 3.51(d, 1 H,
J=10.5Hz), 3.42(d, 1 H, /=10.5Hz), 2.07(s, 3 H), 1.85(td, 1
H, /=6.0, 15.0 Hz), 1.77(td, 1 H, /=6.0, 15.0 Hz), 1.10(s, 9
H), 0.98(m, 1 H), 0.58(dd, 1 H, /=5.0, 8.5Hz), 0.31(t, 1 H,
J=5.0Hz); C NMR(100MHz, CDCl) & 17127, 13592,
135.85, 133.18, 133.09, 130.14, 127.99, 71.40, 64.85, 61.29,
34.35, 27.06, 25.17, 21.22, 20.90, 14.96; LRMS(FAB+) m/z
427M+H)".

(2-(2-Acetoxyethyl)-2-((tert-butyldiphenylsilyloxy)
methyl)cyclopropyl)methyl acetate (12)—102] 34 Wi}
TAFHAl Whgato] slekE 12(93%)E ASITh

'"H NMR(500 MHz, CDCly) 6 7.68~7.38(m, 10 H), 4.29(dd,
1 H, /=65, 12.0 Hz), 4.22(t, 2 H, J=7.5Hz), 3.90(dd, 1 H,
J=9.5, 115Hz), 3.59(d, 1 H, /=10.5Hz), 3.31(d, 1 H, J=
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10.5 Hz), 2.08(s, 3 H), 2.03(s, 3 H), 2.00~1.94(m, 1 H),
1.82~1.76(m, 1 H), 1.08(s, 9 H), 0.94-0.91(m, 1 H), 0.62(dd,
1 H, J=5.0, 85Hz), 031(t, 1 H, J=4.5Hz); C NMR(100
MHz, CDCl,) 6 171.33, 171.18, 135.85, 135.81, 133.75, 133.68,
129.94, 12791, 69.29, 65.02, 63.13, 28.81, 27.06, 24.56,
21.22, 20.25, 19.50, 14.24; LRMS(FAB+) m/z 469(M+H)*.
(2-(2-Acetoxyethyl)-2-(hydroxymethyl)cyclopropyl)
methyl acetate (13)-12(2.40 g, 5.13 mmol)7} =°} ¢l+= THF
(30ml) & &0 =2 opHE 4H0.35 m/, 6.16 mmol)y= F718t tf
< TBAF(10.2 m/, 10.2 mmol, 1 M solution in THF)E 7}3}
Atk WhEEAS Aol Ml wRkgE - 79t s5sto] Yo
H AES A7 A=A 2elE 18] (hexane/ethyl acetate=
1: 15 w2 FAlste] 31gE 13(1.13 g, 96%)S AUt
[o]? +6.62( 045, CHCL); 'H NMR(500 MHz, CDCl,)
8 4.30~4.21(m, 3 H, AcOCH,), 3.93(dd, 1 H, /=85, 12.0
Hz), 3.48(d, 1 H, /=11.0Hz), 3.38(d, 1 H, /=11.0 Hz), 2.08
(s, 3 H), 2.07(s, 3 H), 1.92~1.86(m, 1 H), 1.82~1.77(m, 1
H), 1.18~1.12(m, 1 H), 0.75(dd, 1 H, /=5.0, 9.0 Hz), 0.39(t,
1 H, J=5.5Hz); ®C NMR(125 MHz, CDCl;) § 171.15, 171.04,
69.01, 64.61, 62.75, 28.40, 24.77, 21.00, 20.10, 14.44.
(2-(2-Acetoxyethyl)-2-((3-benzoyl-2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)methyl)cyclopropyl)methyl
acetate (14) —13(83.7 mg, 0.36 mmol), triphenyl phosphine
(143.0mg, 0.54mmol) ¥ N3-benzoyluracil(117.9 mg, 0.54
mmol)°] 350} Q= <= THF4 ml) €% 402 diethyl azodi-
carboxylate(DEAD, 0.09 m/, 0.54 mmol)Z 0°CollA 2ttt
HESEN S Ao A 12413 wkst $ 79 w53te] dojxl
S AE7HA Ay 3 2ulE 129 (hexane/ethyl acetate=
1:1.5% #g] ZAsle] 313HE 14(101.9 mg, 66%)5 AUt
UV(CH,Cl,) A, 255nm: [0 +26.88(c 0.71, CHCL); 'H
NMR@400 MHz, CDCl;) 8§ 7.90(d, 1 H, /=8.0 Hz), 7.64~7.45
(m, 5 H), 5.79(d, 1 H, /=8.4Hz), 4.36(dd, 1 H, /=64, 12.0
Hz), 4.26~4.14(m, 2 H), 4.03(d, 1 H, J=14.4 Hz), 3.79(dd, 1
H, /=9.6, 12.0Hz), 3.34(d, 1 H, /=14.8 Hz), 2.02(s, 3 H),
1.99Gs, 3 H), 1.78(m, 1 H), 1.58(m, 1 H), 1.37(m, 1 H), 0.87
(dd, 1 H, /=52, 92 Hz), 0.68(t, 1 H, J=6.0 Hz); *C NMR
(100 MHz, CDCly) & 171.13, 171.04, 168.87, 162.37, 150.48,
143.97, 135.35, 131.61, 130.64, 129.40, 102.25, 64.21, 62.28,
53.84, 27.97, 22.34, 22.16, 21.15, 21.10, 14.69.
(2-(2-Acetoxyethyl)-2-((3-benzoyl-5-methyl-2,4-dioxo0-3,4-
dihydropyrimidin-1(2H)yl)methyl)cyclopropyl)
acetate (15)-142] 37 W3} FASH Whgsto] sheh=
15(90%)5 ATt
UV(CH,Cly) Ay 255nm; [oF +24.93( 0.63, CHCLy); 'H

methyl

NMR(500 MHz, CDCly) & 7.94~7.48(m, 5 H), 7.37(d, 1 H,
J=10Hz), 441(dd, 1 H, /=65, 11.5Hz), 4.30~4.19(m, 2
H), 4.08(d, 1 H, J=14.5Hz), 3.82(dd, 1 H, /=10.0, 12.0 Hz),
3.31(d, 1 H, J=14.5Hz), 2.06(s, 3 H), 2.03(s, 3 H), 1.99(s, 3
H), 1.85~1.79(m, 1 H), 1.64~1.58(m, 1 H), 1.45~1.39(m, 1
H), 0.90(dd, 1 H, J=5.0, 9.5 Hz), 0.50(t, 1 H, J=5.5 Hz); **C
NMR(100 MHz, CDCly) & 171.09, 169.14, 163.13, 150.51,
139.93, 135.22, 131.78, 130.62, 129.35, 110.89, 64.38, 62.28,
53.52, 28.01, 22.34, 22.19, 21.16, 21.13, 14.56, 12.69.

1-(((1R,2S)-1-(2-Hydroxyethyl)-2-(hydroxymethyl)cyclo-
propyl)methyl)pyrimidine-2,4(1H,3H)-dione(2) — 14(64.1
mg, 0.15 mmol)7} =o} 9l MeOH(I1ml) £9 422 1IN
sodium methoxide(0.44 ml, 0.45 mmol)= 0°Cellx] 713t T2 vk
& TS Ao whAl wRKEISITE A%} 553 thy doj
TARES A7 A9 2ebE 129 (CH,ClyMeOH=12 : 1)
2 #a FAlste] 355 2(32.1 mg, 89%)= AAUTh

Mp 129.2~131.1°C; UV(MeOH) A, 266 nm; [0]Z +6.10(
0.49, MeOH); 'H NMR(500 MHz, CD,0D) § 7.74(d, 1 H,
J=80Hz), 567(d, 1 H, J=75Hz), 3.82~3.67(m, 5 H),
342(dd, 1 H, J=9.0, 12.0 Hz), 1.61(t, 2 H, J=6.5 Hz), 1.26~
1.20(m, 1 H), 0.83(dd, 1 H, J=5.0, 9.5Hz), 0.82(t, 1 H, J=
5.0 Hz); ®C NMR(100 MHz, CD,0D) & 165.42, 152.10, 14591,
101.00, 61.35, 59.57, 53.06, 31.25, 24.76, 21.95, 13.44; LRMS
(FAB+) m/z 241(M+H)*; HRMS(FAB+) m/z C;H,;N,0,
(M+Na)* caled 241.1188, obsd 241.1188.

1-(((1R,2S)-1-(2-Hydroxyethyl)-2-(hydroxymethyl)cyclo-
propyl)methyl)-5-methylpyrimidine-2,4(1H,3H)-dione
(3) - gE Yo}t x50 9= HekE (6 m)S 0°CollA] 33HE
15(135.3 mg, 0.32 mmo)E. F7}3F thS Al-2ollA] vk wHlsh
Ak 7t FFSIO] dojul RS Al AYageiE
219 (CH,ClyMeOH=8 : D= 2] “gAl5lo] 3= 3(69.7 mg,
92%)ye A3t

UVMeOH) Ay, 272 nm; [a]d +2.17( 0.62, MeOH); 'H
NMR(500 MHz, CD,0D) § 7.59(d, 1 H, /=10 Hz), 3.82~3.63
(m, 5 H), 3.41(dd, 1 H, /=95, 11.5Hz), 1.87(d, 3 H, J=1.0
Hz), 1.66~157(m, 2 H), 1.25~1.19(m, 1 H), 0.83(dd, 1 H,
J=55, 95Hz), 0.34(t, 1 H, J=5.,5Hz); °C NMR(100 MHz,
CD,0D) & 16557, 15223, 141.62, 109.86, 61.37, 59.60,
52.78, 31.30, 24.83, 21.82, 13.27, 11.14; LRMS(FAB+) m/z
255(M+H)*; HRMS(FAB+) m/z Cy,H;QN,O,0M+H)" calcd
255.1345, obsd 255.1338.

4-Amino-1-(((1R,2S)-1-(2-hydroxyethyl)-2-(hydroxy-
methyl)cyclopropyl)methyl)pyrimidin-2(1H)-one (4) — 5=
2d @2 mhel Hol8lE 315E 2(41.8 mg, 0.17 mmol) 4 &
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O F oP|EAF FE-(0.12 ml, 1.36 mmol)o] A-Lofx e
A Wk & FRgksEate] A8 A A AmrtE e
@EE : ol opAHIO|E =11 3)F Sslol AP 17L obAlEske 3t
= (65.8 mg, 99%)= B th, T FEdell ok 9= 1,24-
Eg]o}&(178.4 mg, 2.58 mmol)S 7I5kaL 0°CE 37t $ POCI,
(0.16 m/, 1.72 mmol)s F71515th. Ao vl wwt & &S
7Vt 7bsEstal 1 AR 1,4-dioxane(3 m)¥}F oFE Lo}
T(28%, 1.5 ml)E 0°Celld z42t 7hshar 2ol Al kst
ok ASFsFslaL o7l efvols sEobd mRhs 8oN(1.5 m)
< 7¥skarl AelA] ikl wHkst $ Ay FEekE ek (CF
ERAE  vEE=7: 1)E &5l 3% 4816 mg, 76%)= ¢
Ak,

Mp 68.1~70.0°C; UV(MeOH) A, 276 nm; [0 +1.00(c
2.60, MeOH); 'H NMR(500 MHz, CDCl,) § 7.73(d, 1 H, J=
7.0Hz), 5.87(d, 1 H, J=75Hz), 3.82~3.75(m, 4 H), 3.71~
3.67(m, 1 H), 3.42(dd, 1 H, /=9.0, 12.0 Hz), 1.61(t, 2 H, J=
7.0 Hz), 1.24~1.18(m, 1 H), 0.83(dd, 1 H, /=5.5, 9.0 Hz), 0.32
t, 1 H, J=55Hz); ®C NMR(100MHz, CDCl,) & 166.38,
158.26, 146.00, 94.49, 6143, 59.64, 53.87, 31.45, 24.65,
22.15, 13.29; LRMS(FAB+) m/z 262(M+Na)*; HRMS(FAB+)
m/z Cy3H;;N;05Na(M+Na)* calcd 262.1168, obsd 262.1168.

(2-(2-Acetoxyethyl)-2-((2-amino-6-chloro-9H-purin-9-
ylmethyl)cyclopropyl)methyl acetate (16)-14%] 3+ W
Wit Akl WEg-8le] sk 16(87%)5 L3t

UV(CH,Cl,) A, 248 nm; [0]F +5.23( 0.70, CHCL,); 'H
NMR(400 MHz, CDCl;) & 7.89(s, 1 H), 5.34(s, 2 H), 4.37~
4.22(m, 4 H), 3.75(dd, 1 H, /=10.0, 12.0 Hz), 3.60(d, 1 H,
J=14.8 Hz), 2.00(s, 3 H), 1.94(s, 3 H), 1.64~1.56(m, 1 H),
1.55-1.50(m, 1 H), 1.49~141(@m, 1 H), 0.95(dd, 1 H, J=5.6,
8.8 Hz), 0.49(t, 1 H, J=5.6 Hz); *C NMR(100 MHz, CDCl,)
§ 171.13, 171.08, 159.47, 154.35, 151.47, 142.28, 133.21,
64.16, 62.29, 50.41, 27.79, 23.03, 22.64, 21.20, 21.04, 15.28.

2-Amino-9-(((1R,2S)-1-(2-hydroxyethyl)-2-(hydroxy-
methyl)cyclopropyl)methyl)-1H-purin-6(9H)-one (5) — 16
o] wEg 29O 2 2-mercaptoethanol(0.13 m/, 1.80 mmol)¥}
1N sodium methoxide(1.79 m/, 1.80 mmol)S 7}t 6A17F
B wHkekal 218 th, o EARC R F3lstal FIskEEsto]
Folxl ks AY AzrtE | ClEE R vgkE=5:1)
= B3l Tohd A= 5(36.3 mg, 44%)5 AT

Mp 240.1~242.0°C; UV(MeOH) A, 254 nm; [oZ -3.05(c
0.25, MeOH); 'H NMR(500 MHz, CD,0D) & 7.90(s, 1 H),
4.01(d, 1 H, /=145Hz), 3.94(d, 1 H, /=15.0Hz), 3.85~
3.80(m, 1 H), 3.76(dd, 1 H, j=5.5, 12.0 Hz), 3.73~3.68(m, 1
H), 3.42(dd, 1 H, /=8.8, 11.8 Hz), 1.55(t, 2 H, /=6.8 Hz),
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1.37~1.31(m, 1 H), 0.96(dd, 1 H, /=50, 9.0 Hz), 0.36(t, 1
H, /=5.5Hz); *C NMR(100 MHz, CDCl;) § 157.46, 154.11,
152.06, 137.90, 116.84, 6121, 59.48, 49.91, 32.19, 25.75,
22.73, 14.69; LRMS(FAB+) m/z 280(M+H)*; HRMS(FAB+)
m/z CiH oN-O;,(M+H)* caled 280.1410, obsd 280.1412.

(2-(2-Acetoxyethyl)-2-((6-chloro-9H-purin-9-yl)methyl)
cyclopropyl)methyl acetate (17)—142] 34 W3} FAlS)H
Al WSl 3HE 17(75%)ye A3Uth.

UV(CH,Cl) A, 266nm; 'H NMR(400MHz, CDCl,)
8 8.71(s, 1 H), 835(s, 1 H), 452(d, 1 H, J=14.4 Hz), 4.39
(dd, 1 H, J=6.0, 12.0 Hz), 4.34~4.28(m, 1 H), 4.24~4.18(m,
1 H), 3.85(d, 1 H, J=14.8 Hz), 3.74(dd, 1 H, J=10.0, 12.0
Hz), 2.01(s, 3 H), 1.94(s, 3 H), 1.63~1.55(m, 2 H), 1.51~
1.44(m, 1 H), 1.07(dd, 1 H, J=6.0, 92 Hz), 0.56(t, 1 H, J=
5.8 Hz); *C NMR(100 MHz, CDCl,) § 171.02, 170.93, 152.37,
152.26, 151.30, 145.18, 131.49, 64.07, 62.20, 50.95, 27.72,
23.14, 22.63, 21.14, 2098, 15.42; LRMS(FAB+) m/z 367
(M+H)*; HRMS(FAB+) m/z CsH,,CIN,O,M+H)* caled
367.1173, obsd 367.1165.

2-((1S,2R)-1-((6-Amino-9H-purin-9-yl)methyl)-2-(hy-
droxymethyl)cyclopropyl)ethanol (6) — $FUo}2 E31E o
B2 (10 ml)S 38 17(80.8 mg, 0.22 mmol)ell 7kt 80°C
2 TARE 1A = 28| gksSstel A ARvkE e
CEF22He  vee=7: DE 3t otdid Fad A=
6(41.4 mg, 71%)S A3t}

Mp 185.2~186.0°C; UV(MeOH) A, 262 nm; [o]Z> +6.03
(¢ 0.38, MeOH); 'H NMR(500 MHz, CDCl,) & 8.22(s, 1 H),
8.11(s, 1 H), 4.10(d, 1 H, /=145Hz), 4.06(d, 1 H, /=145
Hz), 3.74~3.67(m, 2 H), 3.64~3.58(m, 1 H), 3.32(dd, 1 H,
J=9.0, 120Hz), 151~141(m, 2 H), 1.33~127(m, 1 H),
0.89(dd, 1 H, /=55, 9.0Hz), 0.30(t, 1 H, J=5.5Hz); *C
NMR(100 MHz, CDCly) & 156.01, 152,52, 149.83, 141.59,
118.43, 61.35, 59.50, 50.24, 31.16, 25.35, 22.63, 14.03.

2-Amino-9-(((1R,2S)-1-(2-hydroxyethyl)-2-(hydroxy-
methyl)cyclopropyl)methyl)-1H-purin-6(9H)-one (7) - =%
EARE 175 AREsto] 59 I fAHAl RESAIA SHE
7(48%)S LIt

Mp 203.2~205.0°C; UV(MeOH) A, 250 nm; [o]Z +2.19
(¢ 0.30, MeOH); 'H NMR(500 MHz, CD,0D) § 8.28(s, 1 H),
8.09Gs, 1 H), 4.20(d, 1 H, /=145Hz), 4.17(d, 1 H, /=14.0
Hz), 3.87~3.79(m, 2 H), 3.75~3.71(m, 1 H), 3.43(dd, 1 H,
J=95, 115 Hz), 1.60~1.52(m, 2 H), 1.46-1.41(m, 1 H), 1.02
(dd, 1 H, /=50, 9.0Hz), 0.82(t, 1 H, /=5.0 Hz); *C NMR
(100 MHz, CD,0D) § 157.93, 149.42, 145.34, 141.11, 123.48,
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61.29, 59.38, 50.54, 31.05, 25.47, 22.78, 14.07.

2-((1S,2R)-2-(Hydroxymethyl)-1-((6-(methylamino)-9H-
purin-9-yl)methyl)cyclopropyl)ethanol (8) — YT o2 X3}
H gk ool 40% wlEoS AMEsle] 69 IR f
ARHl HEgste] S5k 8(48%) = AUth.

Mp 155.0~156.0°C; UV(CH,Cl,) A, 268 nm; [0 +4.10
(¢ 0.84, MeOH); 'H NMR(500 MHz, CD,0D) § 8.15(s, 2 H),
4.09(d, 1 H, J=14.0Hz), 4.04(d, 1 H, J=15.0Hz), 3.72~
3.67(m, 2 H), 3.62~3.57(m, 1 H), 3.32(dd, 1 H, /=9.0, 12.0
Hz), 3.01(br s, 3 H), 1.49~1.40(m, 2 H), 1.32~1.26(m, 1 H),
0.87(dd, 1 H, J=5.0, 9.0Hz), 029, 1 H, J=6.0 Hz);
NMR(100 MHz, CD,0D) & 15550, 152.54, 148.84, 140.90,
118.99, 61.35, 59.49, 50.14, 31.16, 26.69, 25.41, 22.67, 13.95.

SHHSV o M

CPE(virus-induced cytopathic effect) A3l51& o]8-3}c}. =,
96-well plated]l Vero 325 S2A1Z1 & DME/2% FBS #l|%F
Aoz 3Ag uole] A% 7} well] E30] 100 CCID4,(50%
cell culture inhibitory dose)’} = %% 100 W& &3k 1AI3F
B3 37°CellA FHAIK 5 wljokels AASSI 7 wER 3
A%l 9H2-5 duplicate® 7+ wellell 100 w4 H7¥skaL 37°C CO,
Hijek7]ellA 3 wiekst vy MTTH o= X8It ka7t
Avte] oFze] /ol ot S & 7 UET vl FF
Al vlole] 27} 47k A oF2- aljoFAS AjaEe]] 7sh T Hio)
HAE HFE AR} 2 W oR Al

&tCoxsackie B HIO|2{A 9F5 Z{AHE

HSVelxA§ CPE A3l o= 718I3iet. “3d¢] W& Hela
Ael] 22 nlo]2| A5 96-well plate] welld 100 CCIDs,
7} EEE 100 w¥ HFAI71AL 301 F3F 37°C CO, w7l
A FAAIZATE vlo]H A NE AASIL HSVellA 9f o] oF&

< 100 W duplicate™ 715t 9 29 -5t viFsISiTE. vk
AAG F HSVS} 2 o MIT £ 371ste] oF

%, MT4 AZE d47e] s o

o de N AAsL AR ﬁgoﬂ Hlo]H A% 100 CCID47t
T2 A% ok RPMI 1640/10%2 H7Ysto] AlZE 1x10°

cel/m7} B =% 3|A45klnt 7 v 3]A4% okEo] ©@A e
platecl] welld 100 we] Az A H71skat, 37°C CO, vk
7lellA 5 wikaslith. MTT A O AlRe] 54 4 okg
= @7kelsitt

Al
=

i

FENL I ]

[

2 AT s P ElEA|E 8 Y Rk, EE %
HA BkS 5)ol wah(S)-epichlorohydrin® 25-E] 65+A19] Q-
3] s}3HE 9= 34398k T hydroboration, Mitsunobu
nucleobase M3 WS Ea Wgdlo] s} of Frhd 8}
18] AEAZA d2rd 738 AR E 2~4(Scheme 1)
F FHY A= 5~8(Scheme 2)2 12~15 A UAIE
sl gAskloh 49 sHgES HSV-L, -2, HIV-1, -2
poliovirus ¥ coxsackie B1, B3 njolei~of thall A= de 7
AT, Z1oiskR HSV-1, -2 ok AsiEd (IC5,>100 puM)
PR 2ttt 1891 - dl eAlel Eols Ee 3
SEHE 52 oAl AR =01 ar Bl A B
Yoll W2 & AP} vife S 0= doful= Aow A7t
Ft}h. RNA Hlo]2{AQ1 poliovirus 2 coxsackie Bl, B3 Hlo]
2o % o] Sl AiEAdS EREA] okttt RNA
ufe]2] 2Rl HIV-1, 201141 AlxEsAdel 71918 HIV vol2f 2
AellgHdS wol FITHAIEA 315 4: 1C5,=36.51, CCyy=

s? 010 ot

o o ot
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4u

rE rhl rlo
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Scheme 1 - Synthesis of cyclopropyl pyrimidine nucleosides.
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¢ N
N /k 5 X =NH,, Y = OH (44%)

AcO— N >y N~ X 6 X=H,Y =NH, (71%)
Py # 7 X=H,Y = OH (48%)
N- VA 8 X=H, Y = NHMe (48%)
13 AcO— 16 X = NH, (87%) HO— ¥ =

OAc 17 X=H (75%)

Scheme 2 - Synthesis of cyclopropyl purine nucleosides.

36.51 uM; hypoxanthine 3}3% 7: 1C;,=98.43, CC5,=98.43
uM; Nl otdd S15HE 8: 1C,,=93.32, CCyy=93.32 uM). 3
¥ SRIESS 'H/PC NMR, 53, 445, UV, LRMS 2
HRMS=® % 248kl 2448 8IStk Hl5 e kgt
EE0] HAshs nlele e tial] nigls Asie S Hehd
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Aol =] AR e Rlsisith
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