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ABSTRACT

The antiviral agents ACV DHPG and Rabivirin are considered
to have similar bonds 1, NH and 6, C=0 on their nitrogen base
which are the same as Guanine. It is well known in molecular
biology that the 1, NH and 6, C=0 bonds of Guanine are very
important when paired with Cytosine.

Three nitrogen bases were designed which also have the 1, NH
and 6, C=0 bonds, but consist of a chain structure. Three sugar
analogs were adapted; two being the same as ACV and DHPG,
while one is similar with Rabivirin. Using the open chain bases
and sugar analogs, 9 new nucleoside analogs were made up.
They each contain open chain nitrogen bases which are different
from any antiviral agents previously designed. A high level of
effectiveness and low toxicity of the antiviral agents were ex-
pected because these 9 new compounds have more chemical mod-

ification as well as an active site.
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(A", (B BRT¥ (C) THAET D&, HEAE (7)., (8), (9) »&E5h,
BIKFLM L ChEE @0), (A1) Ko HEARY CIIL 3 Lic,
Mk (10), A1) %7 =/ YA &y, AL K¢ BIIL 235541,

4 = 5

4.1 2,3,5-FU-0-RVYVAI-D-UKR—-Z-1-8 (I)’m

1-0-7 2 F-2,3,5- F ¥ -O-<2 V' 4 v-D- Y F— R 0.5gm (LR~ € L 3ml oy
. OWT HBr #2 %873, 0min BT, <o¥ 2 EBEREERELT, Hbw
5%t (D) »Ebhi,

(5
4.2 T DAx bR TFA ALY )

SRSEVATNTE K 30gm L=51r 7Y a—p 150gm HEES L, EEE 2ml %
Wnd 5, RIGH»5Hcs ¥ 16hr @i L ¢, KOH 12gm #inx, s Lo
p- b= AV U 1gm OFFET, 24hr B 5. KK EEE L, TIC pitom
BEERD. TR, 1,3-0FF o0 T U LKROKPBEEYTH Do OUT, 74~75CD
MOEED 1,3-VFFV_0F o TH B,

1,3-oAFo_A 70 Tdgm #RHBTHR L. BHRLEELHFLLBZLLRILY
=0V 13gm FHTF Lo b, FERT 2hr FHEw, H2EEH L, 58~60C/0.lmmHg o
HawED, ThitBEYLEYw AL <% %, 'HNMR (CDCl;, ppm)., 2.1 (3H, —
H#®, 3.9 (2H, $EH). 4.2 (2H, £EH. 4.2 CH, 2EH), 5.7 CH, —&E
#

(6,7)
4.3 1,3-U-0-X0IN-2-0-2832xFN5TVEa—j ALY

R FTva— 21.6gm T BF; e = —FVEEWK 3ml inz. BELIxbl-7 =
vFu ey rFFy R 9.25gm 2T T55 2WT8CT 4hr G X 85, KEr#-
T, K 10ml #Ah, =F 07 =—,b 0ml #FvCTHET5. #HEE 1% Na,CO,
IREW TR, K NagSO, %o C O LR LIDD, =F 07 a—v 2#EHL
T, 160~165°C/13mmHg OE 35l THITL-_2 Pt Fy-3-7ur-2-F e’
NTFNI—VTHh Do

1Ryt Fy-3-srr-2-Fr o 7ob 2 —0 10gm i, 30CLL TR LienD
10N NaOH KEE# 6ml T3 %e SR T 3hr BT, K I0m! &%, =Fib=—
Fov 3x10ml Hff > CHH L, HHEEZ K THN. 8K NaSO, to & BER L 2D
B, =—FEHBH L, 116~120C/2~3mmHg OENEED I Lhik, 1-<2 ot
Fo-FTaCV vEFFY FTH 5B,

1-NoPNAFo-Frel oty K 164gm #50°C LT 2 5L, BEELE RS
BFs/=—F 3ml kX2 7iba—ib 27gm ORABEEETE T LED L, ©WT 2hr
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BT B, B> T bk 25ml 2¥mL, =—75v 30mi ZHGTHET %5, fh
HEE T H VHICe D ET 1% NayCOs RFH TV DWW T, HERTe S ¥ TkE
AWTEUEEY, Rtk NSO, o MERL, =—T7 Vv EBHL 0B, 200~
205°C/5mmHg D BEAA D, 1, 3-U=L ot Fo-2-7rELrTva LB LR
=0

1,3-_y oA Fy-2-Fr il Fiva—b 2.7gm AT FNATIVT & K 0.63gm
txvrrr=gy 26ml TEEd, 0°C ETHPL, BB LD BREKET A%
45min B/L., HOPIEEMKIEMIN Db, BHEE (0°C) ORIZOLBEWT,
B A REFRE CTHE LT Bﬁﬁi&ﬁ%ﬁfg@m:ﬁ Bite FhiL1,3-9-0-<r v
W-2-O-7 pua250-71 e — )Y ¢tk 5, HNMR (CDCl;, ppm) ; 7.4 (10H,
% EHD), 4.87, 5.01 (2H), 4.6 (4H, —E#). 3.5~4.1 (5H, £EH)

(8)
4.4 4V=—bovEZTOVEBSIFI (A)

< u Y= 50 50gm HokEEER 56gm sy, 0°CETRPL, TOREEREFL,
B#R L 7n 230 NaNO; 46gm %4 /KA 88gm 2T T 20 DWW TERT 4hr EHV T,
=F V= —FNERACTHHL, 10% Na,COs KER TV, 7883 %, 138~141°C/0.4
mmHg OFGEED, Fhiz4Vv=trVik<ve HBo=51 (A) Th 5, HNMR
(CDClg, ppm)., 1.24~1.45 (6H, 2#1, =E#), 4.31~4.44 (4H, 2#, MEEH).
10.46 (1H, J5iR)., IR (¥, cm™1) ; 1720, 1640

(9)
4.5 AV=bAVELT7V/BTFI (BY

7 UEER =5 v 16.95gm % NaNO, 9.7gm % &TKER 120m! i X, #ik
L7e2t5 85% V B 10.5gm #{{iTF L, pHAD {RFTH1EHTEEL 2 P r—
W5, BER, 35~40C OFWMAYERT S, DWTERT lhr R L o3 %, IRER
12.6m! ik, ZORRIGREEZSCCIEL, BRI —10CETHPL, FMikrERT
Bo PlBLIDL, EZETEEREL. BE{LGY (B) 8 bhfze Wik 85%, 'HNMR
(CDCl;, ppm)., 1.24~1.45 (3H, =E#), 4.31~4.44 (2H, MEH). 10.46 (1H,
Si@)., IR (KBr, cm1) ; 2245, 1720, 1640

(10)
4.6 AV=bOvRvOVEC=MUJI (C)

< w LER= kUL 5gm % 50% EEERICAR 2 W KB Te NaNO, 10gm o £1f0vs
WHEBETF L. DWTERT 12hr KEI 870D, AgNO; 88gm oKEWK AL, TFMA
LG, HEEERCEES LT BELAY (C) »Ebhie IR (KBr, eom™);
2245, 1640
4.7 2,3,5-FU-0-RUYAN-D-UKR—RE-1- (V= FOVETAVESTFI
(1
Av=tevEe fy=sr (A) 0.75gm % 1,4-v4 540 6ml it &R
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F F Y YA 0.04gm EINL, REO S DIEF LD B, ERT 2,3,5- 1V -0-~<2 V4
N-D-J A—2-1-8E (D) 0.5gm D 1,4-2F FH R EML Do Shr ELTH bk
B EFRLTHRE, BUEEHL, vV H5uHh 5 A TEETS, BEILED(1)257E
Bhice VEREEIE. CHs-CO-OEt: CHCl: () =0.5:0.5: 3(v/v) Th%Bo TLC;
R;=0.5, '"HNMR (CDCl;, ppm) ; 7.3~8.1 (15H, % &EH), 6.07 (1H, —&FHE), 5.8
(2H, SEH)., 4.4~4.8 (3H, £EH). 4.4 (4H, mﬁﬁﬁ)zfrﬂ)\ 1.2~1.4 (6H,

=ER, 28), 6.07 (&, o-H), {LahitEc f-EE,.

4.8 2,3,5-FU-0-RYVJAI-D-UR-RE-1- 41V = RVELT7 VEEE (2)

FIFL 4.7 LEU BE{LESY (2) 2385, TLC; R,=0.5; 'HNMR (CDCl,,
ppm) ; 7.3~8.1 (15H, £&E#). 6.07 (1H, —F#), 5.8 (QH, HEH), 4.4~4.8
(3H, ZEH). 4.4 CH, MEH. 1.2~1.4 3H, =FH

4.9 2,3,5-FU-RYYJALIN-D-UR—RE-1-4vV=bavEZQAVES MU
(3)

FIFiL 4.7 AL BE{LEY (3) 2388bhiz, TLC; Ry=0.6 ; 'HNMR (CDCls,
ppm) ; 7.3~8.1 (156H, Z&E#H), 6.07 (1H, —FEH). 5.8 (2H), 4.4~4.8 (3H) ;
IR (¥, cm™1) ; 2245, 1640

4.10 7VE/ VP RICE-THIEEEY AL BIL, CI %

B (L), B (2), BT (3) A2/ —WiciEF. 0°C EF L, NH; f
DA Z ) —VEREHT T 50 DWT, FRT 0min HEE, 227 —UEHEL,
VY AENH T ABANTHERT S, ik, CHOH : CHCli=1 : 2 (v/v) TH %,
BEYtay Al it BI, 8ux CI s bhic,

4.11 7EFIVAFOIFNFFOXAFNE4V_bOVETOQOVESIFN (1)

4v=tervE=r Br=50 (A) lgm &K D\ME Sml T, LB Y v
& Olgm &gz, 7 b)Y ABERICER LD, BRERRYM-C, K7 = A
A FEv=Fov A 0.4ml % BEEO A4 v aBEEERIC AR T, SRT 3hr EgEd
bo WBMHIFRL, YV AFXF VIS A v 2T 7 (THEL, HEESY (4)
Bohico BHEERIX, Al=—7 1 =Fob=—50  KEBE=2 : 1 :0.02 (v/v) T
H%Bo TLC; Ry=0.5; '"HNMR (CDCls, ppm) ; 5.34 (2H, —E#), 4.17~4.42 (6
H, £EH#). 3.77~7.89 (2H, Z£E#). 2.06 (3H, —FEE), 1.26~1.44 (6H, =&
#

4.12 7EFNFFOIFIATOAFNES T VBRIFI (5)

4Av=tueyiEyr o B=51 (B) 0.7gm % DME 5m! c@lt, €BF FV v 4
0.12gm MMz, 7 M)V AXEHERLIcOD, SRTERLAENLEBROMRY = A



WOy A VAR DDFT 1 v AR GO

A rAFv=Fou (A 0.5ml HRINT 5. G LD, WRPEFELT, v I Hy
WHTAZu= NS T7 4 TRHRINL, BELEY (5) 2B bhi. BRI, Ail=—
TN =F = —FoU FEB=2 1 :0.02 (v/v) THh B, TLC; R¢=0.5; 'HNMR
(CDCls, ppm) ; 5.52 (2H, —E#), 4.18~4.56 (4H, £EH), 3.86~3.99 (2H, %
E#.. 2.08 (3H, —EHH#H). 1.31~1.49 (3H, =E#H

413 7EFILAFOIFUA MR AFNEAYVIOVEZAVEES MU
(6)

AvV=tr Yz By =} YL (€)' 0.5gm %Mk DME & L, SRR
MR 7 v s £ Fo=500 (A1) 0.3ml DT %, Shr G LA0b, WEYLZIFRL
T, (4.12) LRICHHETY ) XV A T 8 5 F-TRBNL, BELEY (6) 2B 6 R
720 'HNMR (CDCl;, ppm) ; 5.56 (2H, —HE #). 3.86~4.30 (4H, ZE#). 2.08
(8H, —FE#

414 FYEJYVRICE->THERSY AIL BII, CII piEs

FUEZTHARQCT, MFETAX, —VIGAL, HF NHy/ 2 2 ) — U807
¥ 6mi #He D, 0°C TR (4) winz, FRT3HMIBEWT, YV 5 rh5 a2
= 777 o CREL, BE{LEY Al B bhi, BRI, =%/ —-v:zsnmn
R a=1:3 (v/V) ThhbBo

BII, CII oFEMITATFIATD 5o

4.15 1,3-D-0-RUI-2-TOECNFFOAFIEAN/ZPAVETOVEDSTTF
(T

Av=ltryH=e o=, (A) 9.45gm % DMF 10m! g3, B+ F Yy v
2 0.575gm (0.025mol) %z, FRCTHRETZ. BAKXERLWEIERT 5,

FLFAMENIL, 3-0-0-<2on-0-7rr 25,b7 ) £u —u (III) 8gm (0.025
mol) % DMF 20m! icigsld, 0°C & T/ 3 . E0BEW AL D DMF iyl T
L, FIGROBEZERE THRAL LA L. DWTOEMAHRT 5, Y EFBL D
By B EHLUTHREERT 50 vV 240 320gm OH F s il > THBL,
TLC R;=0.47 DAY HED, 7.8gm O BELAY (T) »Bbhie v ) 25 V2=
< 57 DBEERIL, Zeriva i =Fv=—Fo0: Afi=—Fv=1:1 : 4
(v/v) THBo HNMR (CDCly, ppm) ;7.29 (10H, —EH). 5.46 (2H, —FE).
4.9 (1H, £E#, 4.52 (4H, —FEH), 4.3 (4H, MHEH. 3.6 4H, ZEH, 1.3
(6H, =&EH#)

4.16 1,3-U-0-RYJN-2-TOENF LI AFNBEAVZFAVEY 7 VBTF L
(8)

4 v=tuyiyr  EB#=5,1 (B) 1.42gm % DMF 10ml i2@sid, B+ 2V v A

— 42 —




PROTY A VARDRFTFA L AR GO

Mz B0 FILLFEHIN 1,3-0-0-0 2 0-2-0-7 v 7 2507 ) 2 r—v (ALY
8gm (0.025mol) % DMF 20m! iziggid, 0°C = Tho7, LEDERF MY v AREHK
%#%0 DMF BRI TL, REEOBEBRERE ch4icbA L, 0% >3% 40min
HG&4, OEBREVCTHD WY FRT 5. FRERERGL T, £RPI% 3.4gm
Thho vV H Y ATHERLT, TLC Ry=0.72 &R, HIELAY (8) 2.4
gm RBLNI, v 57 s OBEBKIL, ZrrAva i =Fov=—F0: Gl=
—F =2 :1:2.5 (v/v) THBo MS (FAB), M-1=425 v’— 4 ; 'HNMR (CDCl,,
ppm) ; 7.29 (10H, —E#). 5.62 (2H, —E#H), 4.9 (1H, $E#H). 4.52 (4H, —
B, 4.3 (2H, EEH, 3.6 (4H, ZEH. 1.3 (3H, ZEH), *C NMR (CDCl;,

0]
ppm) ; 157.4 ( g o ), 138.2 (C=N—), 137.8, 128, 127 (ph—), 100 (C=

N), 91.8, 78.3, 73.4, 70.1, 63.3, 13.8 (—CH;)

4.17 1,3-2-0-RyU-2-7AENFFOAFNE-(Y OV ETOVED =
U (9)

AV =trViR=r BEY= VL (C) 2.4gm %K DMF Sml ¥+ %, HiL
I NI 1,3-0-0-_vo-0-7 rue 25 v7 ) £r—v (IIIY 8gm (0.025mol)
% DMF 20m! w5, 0°C £ Téido

(III)’ & DMF % FEoBEREHET L. ERTOLWEL T b Yy a0
T2, FHAYIERHLCRADKE 3.4gm RERT D, YV AXVHSAZR< S
57 4 THHML, TLC Re=0.35 oW £5, HELEY 0.8sm 238 5hic. &
WEWEIL, ZemAkvs i =Fvm—Fv: Afi=—52=4 :0.5: 6 (v/v) ThH o
BBCNMR (CDCls, ppm) ; 137.6 (C=N—), 128, 127 (ph—), 101.7 (C=N), 97.8,
92.8, 78.9, 73.4, 70.1 (—CHy)

4.18 KFERWET7TVEI UV RITL > THELEY AILL BIIL, CIII (iFE%!

S (7), BL(8), ML (9) ¥ F Frk AT I LRET, 1% Pd/C x4
. ERT 6hr MEKRKIDHT Do PA/C EIFEL T, BEXEHL, vV a5un
Sazw= 757 CRBEL, BB (7)) iERY 10), Fp(8) IERY (1), R
B (9) BEtEY CIIL i hiz,

FrEZTFHAE OC THMETAX—ViTRL, HEBET, 0 NHy/ 2%/ —
SVEIFNERO R (100, BUTERH (1) &z, ERTIHBBEWT vV AL re~
P25 7 4 CREEL, BELAY AL gyt BIIL 5 5his,

5 ¢ 9 U

FECBWTZOMY XN E L CELELES L, BFoin, AARET £V
A 5 Tce FDIcH, FL OB WISHFIEL PR S Tnwizh, Fo, TR



BFROP Y A VARIODZTTFA L EEKR 30

HEHLICER, CORXD HELEW I oDRRESEDET £ ) » THEIK
Lico L LIV A4 MV AFRDERICHED) Licd D BELEY O IEBZEERIC
EF LTI v Th o
ABEHESHET BRI, A ES. AR ERRNCRS T B
RThHBEBE LD, MTEOHIE, "TNADK” LABDLATELHRT
b, b, B, BRREORROESICH - T §¥TLRCHES EAF)
REEL BB, VALAHE, VANVADHEIE, ATEWEDO LTV EF S
TR ERFESRBT LRI, Iy A A AKDOANER D ITPRERIC L S B
DT BENRIORIL - TSI ETH Do Bllan TAVIHY 7 4
NETF e HFUT 4 = IRED = 2T s LD I — A, oMY BRI
RS DTBYWEEER Lico TOWE DL, BIMKEDERTIL, 9MED 7
CHAIIEERIHE LT, EFHERRIELIHE LV EVWIHENEEI R
tey NEOEHOTED L 2Rt —HHCh Bo

Wy =4 Xig EHRE FHOCHEBET 2 EA~OBIRE, BE -7cidnd T
BB, W IMWIER, BREHETS LV Ao, LTFERTED D
DEET TV B, (19926F 7 B, KIRieT)

s & X #®

(1) D.O. White & F. Fenner, Medical Virology, 1986, Academic Press, Inc.
(2) H.J. Schaeffer et al., Nature, 272, 583, 1982

(8) K.XK. Ugqilrie et al., Can. J. Chem., 60, 3205, 1978

(4) M. Bokek & ]J. Farkas, Collection Czechoslov Chem. Commun. 34, 247, 1969
(5) M.]. Robins et al., Can. J. Chem., 60, 547, 1982

(6) J. Berecoechea et al., Olegginewsx, 24 (6), 347, 1969

(7) J.C. Martin et al., J. Med. Chem., 26, 759, 1933

(8) H.R. Snyder et al., J. Am. Chem. Soc., 66, 351, 1944

(9) C.O. Parker, Tetrahedron, 17, 114, 1962

(10) G. Ponjio, Crajjetta Chimica. Italiana, 61, 561, 1931

(11) J.H. Vanbroeckhoven et al., Bull. Soc. Chim. Belg., 83, 155, 1974

(12) K.C. Nicolaou et al., Science, 256, 1172, 1992



