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Abstract— A series of 7T-deazahypoxanthine and 7-deazaadenine derivatives(6,7.8.9.10.13) as purine an-
tagonists was prepared. The pyrrolidine-5-one derivatives(4.11} were treated with (C,Hs):OBF. to give 3-
aryl-5-ethoxy-2H-3,4-dihydropyrrole(5,12). which were converted to 7-aryl-7,8-dihydro-7(9H)-deazahy-

poxanthine(6.7.8,9,10) and 7-pheny}-2-methyl-7 8- dihydro-7(9H)-deazaadenine(13].
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thine®] 29 $)xe} -SH7|E Bste] AAAZ 7-
aryl-7,8-dihydro-7(9H)-deazahypoxanthine(8,9]
Z F4dF e, 7-deazaadenine?] 2¥ 9135 me-
thyl’12 182171 7-phenyl-2-methyl-7,8-dihy-
dro-7(9H)-deazaadenine(13)& 34 &1},

E FREABASE vwstsl 98 T-deazahy-
poxanthine?] 2% $IX9] amino?|& &A1 7-
aryl-2-amino-7,8-dihydro-7(9H)-deazahypoxan-
thine(10)& T4t

Glycine® 23 N-(diphenylmethylene)glycine
methyl ester(1)& §/d3st1, LDA 3lollA] diethyl 3-
arylacrylate(2)9} Michael ¥H-8-& AlAAM $7HE2Q
sHE(3)E TSk, <& sEsidld 4-ethoxy-
carbonyl-2-methoxycarbonyl-5-oxo-3-arylpyrro-
lidone FrE&(4)2 TN SAE@) YA}
29 A e B HAso] oln] Hugc " B3HE(4)
£ triethyloxonium tetrafluoroborateE A-&3}o] 4-
ethoxycarbonyl-2H-5-ethoxy-2-methoxy-carbonyl-
ot

olE

3-aryl-3.4-dihydropyrrole(5)Z
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Scheme I

thiourea®t W&Al#H T-trans-aryl-8-methoxy-
carbonyl-2-mercapto-7.8-dihydro-7(9H)-deazahy-
poxanthine(6)-& TAFch o] I{HE 69 XY
methoxycarbonyl”| & &3l  T-trans-aryl-8-hy-
droxymethyl-2-mercapto-7,8-dihydro-7(9H)-de-
azahypoxanthine(7)E 4d3cth 3H-&E(6)9] 29 9
o] -SH7|E @3l T-trans-aryl-8-methoxy-
carbonyl-7.8-dihydro-7(9H)-deazahypoxanthine(8)
g $Mdslga, ol $98le  T-tmans-aryl-8-hy-
droxymethyl-7,8-dihydro-7(9H)-deazahypoxan-
thine(9)& F33t (Scheme D.

=3 31312 (4)E triethyloxonium tetrafluorobor-
ate® AME-Ele]  4-ethoxycarbonyl-2H-5-ethoxy-2-
methoxycarbonyl-3-aryl-3,4-dihydropyrrole(5) &
FA89 L, ©12 guanidine® ¥H&A1A T-trans-phe-
ny1—2—am1no—8—methoxycarbonyl—'?,8 dihydro-
7(9H)-deazahypoxanthine(10)& &4 d
(Scheme II).
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thyloxonium tetrafluorcborate® A3} 4~cyano-
2H-5-ethoxy—2-ethoxycarbonyl-3-aryl-3,4-dihy -
dropyrrole(12)& @481, ©1E acetamidine¥ W
S-A1A 7-trans—phenyl-2-methyl-7 8-dihydro-7(9H)-
deazaadenine(13)2 €4 3t} (Scheme IIT).
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7217] ¥ AlY} - §454L Fisher-Johns 83 &
A71E AHEglor old it BAL 314 ¥t IR
2¥WEHL Perkin Elmer 783 spectrophotometer
2, 'HNMR 29 EZL TMSE WEEEEAZ 319
Varian Gemini-200(200 MHz)2.2 Aith Alefk
F2 AldrichAt9} Sigmarte] AEFE AMEFon, &
vl FE UnbA]l By o2 HAste] AHS-Jrt.

4-Ethoxycarbonyl-2-methoxycarbonyl-5-oxo-3-aryl-
pyrrolidone(@)2] #tM - 2 Ax3F 250 m! A+
230 40 ml ¥4 THFE Y2 calcium¥& FX&
% 9us}, FAx 71534 11 mmol(1.54 mi, 1.11
g) diisopropylamine® 11 mmol(1.6 M24  6.60
ml) n-butyllithium& 22 ¥ 3025< i}, ¢
£9L acetone-dry ice bath® WA -18°C= Y73t
% 10mmol(2.76g) N-(diphenylmethylene)gly~
cine ester(1)& 50 ml F5 THFl| = A3}3ta 14]
7k Fe ATt o] FE3] FAFH whg-Ho] »
o] ¥ ¥ 10mmol diethyl 3-arylacrylate(2)E
30 m! ¥4 THF %o -78°CE FRI31EA %
AP, -18°CE FAIE & A7 Ol AolE F 4L
o2 23 N7 Aot Hkgo] U 1 ml
pH 7-2-%94(8.6% KH,PO,, 1.4% NaOH +&)&
7¥eta ZAtstel H33ch 2Al) 25 ml pH 7-939
& JlEla dElE2E 5% F FEAA, I
4714 A& F&2H(3)F 100 mi olB| 20l ol 9y
Bloll A 20 mI IN-HCIE F3}gt F 308 &<t AolF
3 AeoZ g PYARE Aot F5& o
223 293y, £%8 K,CO,Z pH 82 & ¥ 50

HH3)

J. Pharm. Soc. Korea



T-oiobAel £ 3} T-slobAlobd Y FEA) A 183

ml chloroform® ¥ YA EE Ho}Fet. chloro-
form%& Belsln FLYxE SEAAS L gdstel
5% F A2RY.
4-trans-Ethoxycarbonyl-2-trans-methoxycarbonyl-5-
oxo-3-phenylpyrrolidone(4a) — 77%. mp 128°C
(methanol), 'H NMR(CDCl, 8): 1.26(t., 3H,
COOCH,CHy: 3.57(d, J=8.2Hz, 1H, C4-H): 3.79
(s, 3H, COOCHy: 4.12~4.34(m. 4H, COOCH,
CH, CysH, C2-H): 6.28(s. 1H, NH): 7.31~7.38
{(m,5H, aromatic) '
4-trans-Ethoxycarbonyl-2-cis-methoxycarbonyl-S-
oxo-3-phenylpyrrolidine(da’) - 5%, mp 130°C(ethy-
lacetate/Petroleum ether), 'H NMR(CDCls, 8):
1.29(t, 3H, COOCH,CHy): 3.31(s, 3H. COOCHj):
3.90(d, J=84Hz, 1H, C4H): 4.23(d, 2H, CO-
OCH,CHp: 4.38(t. 1H, J=84Hz, C3-H): 4.63(d,
J=84Hz, 1H, C2-H): 6.58(s, 1H, NH): 7.2~7.35
{m, 5H, aromatic)
4-trans-Ethoxycarhonyl-2-trans-methoxycarbonyl-5-
oxo-3-(p-chlorophenyl)pyrrolidine(db) - 68%., mp
115°C(methanol), 1H NMR(CDCl;, 8): 1.28 (t,
3H. COOCH,CHy): 353(d. J=8.0Hz, 1H, C4H):
3.77(s, 3H, COOCHy: 4.13~4.26(m, 4H, C3-H,
COOCH,CH;, C2-H): 6.43(s. 1H, NH): 7.2~74
{(m, 4H, aromatic)
4-trans-Ethoxycarbonyl-2-trans-methoxycarbonyl-5-
0xo0-3-(p-methoxyphenylpyrrolidine(dc) — 73%,
125°C(methanol), 'H NMR(CDCl;, 8): 1.25(t, 3H,
COOCHLHy: 3.54(d, J=7.2Hz, -1H, C4H):
3.76(s, 3H, OCHy): 3.79(s, 3H, COOCHy): 4.10~
4.30(m, 4H, C3-H, COOCH,CH; C2-H): 6.26(s,
1H. NH): 6.85~7.25(m, 4H, aromatic)
3-Ary)-5-ethoxy-2H-3,4-dihydropyrrole(5,12)2| &4
- & dz¥ 250 m! E¥239 5mmol 3-aryl-5-
oxo—pyrrolidine(4,11)& 100 m/ dichloromethane
A7l o7l triethyloxonium tetraflu-
oroborate(2.85 g, 15 mmoh)E 7}t & -6l A )
o]} vhg-o] FYH NaHCO, 23} 84L& 7}
& F fA71805-e 28, 75 NaSO2 788 AA
gt E3o] B siM TLCE 841 F BAIsHR &3
A E2E F vl oL aAY] SUEAR AT
4-trans-Ethoxycarbonyl-5-ethoxy-2H-2-trans-me-
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thoxycarbonyl-3-phenyl-3,4-dihydropyrrole(5a) —
97%. oil, IR(Neat, cm™}: 2850~ 3000(aliphatic C-
H): 1650(C=N). 1H NMR (CDCl,, 8): 1.21(t, 3H.
COOCH,CHy): 1.30(t. 3H. OCH,CHa): 3.73(s. 3H,
COOCHy): 3.76(m, 1H, C4-H): 4.18(m. 1H, C3-
H): 4.15(q. 2H, COOCH,CH3): 4.30(q. 2H. OCH,
CHy): 4.52(d, J=8. 0Hz. 1H, C2-H): 7.2~7.35(m.
5H, aromatic)
4-trans-Ethoxycarbonyl-5-ethoxy-2H-2-trans-me-
thoxycarbonyl-3-(p-chlorophenyl)-3,4-dihydropyrrole
(5b) ~ 95%. oil, IR(Neat, cm™): 2850~ 3000(alip-
hatic C-H): 1650(C=N), 4-trmas-Ethoxycarbonyl-
5-ethoxy-2H-2-trans-methoxycarbonyl-3-(p-
methoxyphenyl)-3.4-dihydropyrrole(5¢)95%. oil,
IR(Neat, cm™): 2800~ 3000(aliphatic C-H): 1660
(C=N), 4-trans-Cyano-5-ethoxy-2H-2-trans-
ethoxymethyl-3-phenyl-3.4-dihydropyrrole(12) %
4~trans-Cyano-5-ethoxy-2H-2-trans-hydoxym-
ethyl-3-phenyl-3.4-dihydropyrrole(12)9) & -
96%(from 11), oil, IR(Neat, cm™): 2800~3000
(aliphatic C-H): 2240(-CN): 1660(C=N),
7-trans-Aryl-8-methoxycarbonyl-2-mercapto-7,8-
dihydro-7(9H)-deazahypoxanthine (6)2| £ — cal-
clum¥& Fxg HxF 25 ml 239 10 mmol
0.24g) T4 JYEF 22 6 ml FF ve2] =<
% 7A%3% thiourea(0.38 g. 5mmol) 7F55 Y1
Egok wuksll. d71¢) 5 mmol 4-trans-ethoxy-
carbonyl-5-ethoxy-2H~2-trans-methoxycarbonyl-
3-aryl-3,4-dihydro-pyrrole(5) & Wi 1AI1ZF B¢ 2
utg UL S uEe Aol WA WA He) ¥
At A F URE A3 fagss HEaF W
WalolA IN-HCIE pH 22 ot WA HNE-g o
a2 viers 9 B2 43 AH [}
7-trans-Phenyl-8-methoxycarbonyl-2-mercapto-7,8-
dihydro-7(9H)-deazahypoxanthine (6a) — 88%, mp
272°C, 'H NMR(DMSO-d6, 3): 3.78(s. 3H.
COOCHSy): 4.18(d, J=6.4Hz, 1H, C8-H): 4.31 (d.
J=6.4Hz, 1H, CT-H); 7.02(s, 1H, NH): 7.2~7.4
{m. 5H, aromatic): 11.75(s, 1H, C6-OH): 12.69
(s, 1H, C2-SH)
T-trans-(p-Chiorophenyl)-8-methoxycarbonyl-2-mer-
capto-7,8-dihydro-7(9H)-deaza-hypoxanthine (6b) -
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75%. mp 267°C. 'H NMR(DMSO-d. 8): 3.78(s.
3H. COOCH,): 4.52(d. J=6.4Hz, 1H. C&H): 4.61
(d. J=6.4Hz. 1H. C7T-H): 8.78(s, 1H, NH): 7.18~
7.50(m, 4H. aromatic): 11.75(s, 1H, C6-OH):
12.70(s, 1H, C2-SH)" ]
7-trans-(p-Methoxyphenyl)-8-methoxycarbonyl-2-
mercapto-7,8-dihydro-7(9H)-deazahypoxanthine(6c)
- 78%. mp 251°C. 'H NMR(DMSO-d,. 8): 3.72
(s, 3H. OCH,): 3.88(s, 3H, COOCH,): 4.16(d. J
=6.4Hz, 1H, C8H): 4.22(d, J=6.4Hz, 1H, C7-
H): 7.25(s, 1H, NH): 7.15~7.40(m, 4H, aro-
matic). 11.72(s, 1H., C¢<OH): 12.78(s. 1H, C2-
SH)
7-trans-Aryl-8-hydroxymethyl-2-mercapto-7,8-dihy-
dro-7(9H)-deazahypoxanthine(7)2] &A - 10 mmol
sodium borohydrideZ 30 m! F5Het20l A7)
i o7]9] 5 mmol 7-trans-aryl-8-methoxycarbonyl-
2-mercapto-7.8-dihydro-7(9H)-deazahypoxan-
thine(6)& =34 3] PATE. &ollA 6417 2
WRIAIZ & & o g WZhel g 6N-HCIZ F3HAI3
CEFA Qo WARThE Ao BER 3] MHs
T AxAZA
7-trans-Phenyl-8-hydroxymethyl-2-mercapto-7,8-di-
hydro-7(9H)-deazahypoxanthine(7a) — 88%, mp
295°C(23h), 'H NMR(DMSO-ds, 8): 3.44(d. J=
8.0Hz, 2H. CH,OH): 3.51(m, 1H, C8H): 4.08(d.
J=6.4Hz, 1H, C7-H): 4.98(t, 1H, CH;OH): 6.65
(s, 1H, NH): 7.12~7.35(m, 5H, aromatic): 11.46
(s. 1H, C6-OH): 12.55(s, 1H, C2-SH)
7-trans-(p-Chlorophenyl)-8-hydroxymethyl-2-merc-
apto-7,8-dihydro-7(9H)-deazahypoxanthine(7b) —
85%. mp 295°C(£3}), 1H NMR(DMSO-d;, 9): 3.42
~3.55(m, 3H, CH;OH, C8-H): 4.02(d, J=5.2Hz,
1H, C7-H): 5.05(t, 1H, CH,OH): 6.72(s, 1H, NH):
7.16~7.40(m, 4H, aromatic): 11.63 (s, 1H, C6-
OH): 12.53(s, 1H, C2-SH)
7-trans-(p-Methoxyphenyl)-8-hydroxymethyl-2-mer-
capto-7,8-dihydro-7(9H)-deazahypoxanthine(7¢) -
83%, mp 295°C(&3), 1H NMR(DMSO-ds &):
3.68(s, 3H, OCH,): 3.40~3.50 (m, 3H, CH,OH, C
8-H). 3.93(d, J=4.2Hz, 1H, C7-H): 5.12(t, 1H,
CH,OH): 6.82(s, 1H, NH), 6.80~7.10(m, 4H, aro-

matic), 11.51(s, 1H. C6-OH). 12.55(s, 1H, C2-SH)
7-trans-Aryl-8-methoxycarbonyl-7,8-dihydro-7(9H)-
deazahypoxanthine(8)2| &4 - 20 mmol 7-trans-
aryl-8-methoxycarbonyl-2-mercapto-7.8-dihydro-
T{9H)-deazahypoxanthine(6)S- 30 mi FHle-&
=215 Raney-Ni 5 g& il A204 20 psi®] 4=
2 A4 B R E o83t HAI7 W& AlZ T )
MAAES A AFE=2 AF3la dxFch
7-trans-Phenyl-8-methoxycarbonyl-7,8-dihydro-
7(9H)-deazahypoxanthine(8a) — 63%, mp 242°C. 'H
NMR(DMSO-ds, 8): 3.75(s, 3H, COOCHy): 4.16
(d, J=6.4Hz, 1H, C8H): 4.28(d, J=6.4Hz, 1H, C
7-H): 7.20~7.40(m, 5H, aromatic): 7.56(s, 1H,
NH): 7.96(s, 1H, C2-H): 11.77(s, 1H, C6-OH)
7-trans-(p-Chlorophenyl)-8-methoxycarbonyl-7,8-
dihydro-7(9H)-deazahypoxanthine(8b) - 60%, mp
238°C, 'H NMR(DMSO-ds, 8): 3.75(s, 3H.
COOCH,): 4.18(d. J=6.9Hz, 1H, C8-H): 4.38 (d.
J=6.9Hz, 1H, C7-H): 7.20~7.40(m, 4H, aro-
matic); 7.58(s, 1H, NH): 7.97(s, 1H, C2-H):
11.78(s. 1H, C6-OH)
7-trans-Aryl-8-hydroxymethyl-7,8-dihydro-7(9H)-
deazahypoxanthine(9)?| BM - 10 mmol sodium
borohydrideE 30 ml FFwgheo] dEA7|I 7]
ol 5mmol 7-trans-aryl-8-methoxycarbonyl-7.8-
dihydro-7(9H)-deazahypoxanthine(6) < Z+4 A
23] AT AHLolA 6A17E B AR F P8O
2 W7 08 6N-HCIZ ST $Ea4 28
HAPee 23 B2 53] AHBE ARAAL
7-trans-Phenyl-8-hydroxymethyl-2-mercapto-7,8-
dihydre-7(9H)-deazahypoxanthine(9a) — 78%, mp
295°C(&4)), 'H NMR(DMSO-ds, 8): 3.40~3.50
(m, 3H, CH,OH, C8-H): 4.08(d, J=4.1Hz, 1H, C
7-H): 4.98(t, 1H, CH,OH); 6.57(s, 1H, NH): 7.10
~17.30(m, 5H, aromatic): 7.88(s, 1H, C2-H): 11.57
(s, 1H, C6-OH) '
7-trans-(p-Chlorophenyl)-8-hydroxymethyl-2-mer-
capto-7,8-dihydro-7(9H)-deazahypoxanthine(9b) —
85%. mp 295°C(¥3l), 'H NMR(DMSO-d;, 8):
3.40~3.50(m, 3H, CH;OH, C8-H): 4.00(d, J=5.4
Hz, 1H, C7-H): 5.05(t, 1H, CH,OH): 6.55(s, 1H,
C2-H): 6.72(s, 1H, NH): 7.15~7.40(m, 4H, aro-
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matic): 11.58(s. 1H, C6-OH)
7-trans-Phenyl-2-amino-8-methoxycarbonyl-7,8-
dihydro-7(9H)-deazahypoxanthine(10)2] #4A - cal-
cium#z-g FA# Axd 256 ml T3 4 E
£(0.24 g, 10 mmol) 7t 6 ml F5 et =<
¥ %% guanidine hydrochloride(0.48 g, 5
mmol) & YL 2085 W71 HHES 28
t}. datgo] A AE guanidine-sodium methoxide
mers gAol 5mmol 4-trans-ethoxycarbonyl-5-
ethoxy-2H-2-trans-methoxycarbonyl-3-phenyl-3,
4-dihydro-pyrrole(5a) g 51 A-ofA] 2417k FQt
wHre tg 225 YEHF(0.12g, 5 mmol) 248 =
¢l 4m] 7 A& 84S 713 F A20A F
WS gk WyEtellA siekEAd HCIR 583t v
< 7sslolAl %3 % silica gel column chro-
matography2 #&l AAst 1 A2 Aot
41%, mp 182°C, 'H NMR(DMSO-ds. 8): 3.73(s.
3H, COOCHy: 4.04(d, J=3.6Hz, 1H, C8-H):
4.22(4, J=3.6Hz, 1H, C7-H): 6.49(s, 2H, C2-
NH2): 7.03(s, 1H, NH). 7.21~7.36(m, 5H, aro-
matic): 9.87(s, 1H, C6-OH)
7-trans-Phenyl-2-methyl-7,8-dihydro-7(9H)-deazaa-
denine(13)2] B - calcium#-S Y3 A% 25
m! Fet230] 4 JYEF(0.24 g, 10 mmol) 272H& 6
ml F olg&d] ¢ ¥ acetamidine hydrg-
chloride(0.47 g, 5 mmol) & Y1 205-5<t wHA|7I%
AAEE A3 Fikdel AAE acetamidineso-
dium ethoxide °N&& £ 5mmol 4-trans-
cyano-5-ethoxy-2H-2-trans-ethoxymethyl~3-phen-
y1-3,4-dihydropyrrole(12) ¥ 4-trans-cyano-5-etho-
xy-2H-2-trans-hydoxymethyl-3-phenyl-3,4-dihy-
dropyrrole(12)9] EFEL A2o|A 1417+ EoF gk
3 o2, 24 YEE(0.12g. 5mmol) 242 =<9 4
ml 75 ol g2 &AL Frtst T 60°CollA 413 Tt
ARk}, WuystelA digkeAd HCIZ F38hst vhg 7
gslell M %3 ¥ silica gel column chroma-
tography = 22|14 Astz 24 A}
7-trans-Phenyl-8-ethoxymethyl-2-methyl-7,8-dihy-
dro-7(9H)-deazaadenine(13) - 25%, mp 216°C
(methanol/acetone), 'H NMR(DMSO-ds, 8): 0.98
(t, 3H, CH,OCH,CHjy: 2.20(s, 3H, C2-CH,):
2.84~2.92(m, 2H, CH,OCH,CHy)® 2.94~3.10{m,
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2H, CH,OCH,CH3): 4.01~4.11(m, 1H. C8H):
4.35(d, J=9.2Hz. 1H, C7-H): 5.04(s, 2H. Co-
NHy: 651(s. 1H. NH): 7.02~7.33(m. 5H, aro
matic)

7-trans-Phenyl-8-hydroxymethyl-2-methyl-7,8-dihy-
dro-7(9H)-deazaadenine(13') - 15%, mp 198°C
(methanol). 'H NMR(DMSO-d;. 8): 2.20(s, 3H.
C2-CH3). 2.93~3.10(m. 2H. CH,OH): 3.91~4.02
(m, 1H, C8H): 4.32(d. J=9.2Hz, 1H, C7-H):
4.52(t, 1H, CH,OH): 5.59(s. 2H. C6-NH,): 6.40
(s, 1H, NH): 7.01~7.32(m, 5H, aromatic)

dn ¥ na

3-Aryl-5-ethoxy-2H-3,4-dihydropyrrole f=A(5,
1252 oil 422 'H NMR spectrum, IR spec-
trum 2 TLC #1123} 100%°) 717}s- uk-g-o] 33t
th= A& ER1IA|RE B30] B9tA3le] TLC 39l ¥
HER ohE ghgol AR SEE(1DE FUEFIR
ZEE AHE 9L 4-trans-cyano-5-ethoxy2H-2-
trans-ethoxymethyl-3-phenyl-3.4-dihydropyrrole
(12) 9 4-trans-cyano-5-ethoxy-2H-2-trans-hydo-
xymethyl-3-phenyl-3.4-dihydropyrrole(12’)+=
TLC &1¥ FelabA] @1 thg vkl ARS-3ir}.

3-Aryl-5-ethoxy-2H-3,4-dihydropyrrole %A
(5,12)E7 thiourea. guanidine % acetamidine®}
o} ¥Fg-=7L& thiourea®e] HHE2 A 2oA] 1AI7F
B wykeh vhg SHEHE WA S w 75% o) ge]
Hud £ F5&2 S§E 6a(88%). 6b(75%). 6¢
(78%)& LA}t Guanidinedtel vHe-2 A4
6A17E wwtElA 41%S FEEE AFE10)E AU
t}. Acetamidine® o] WH§-& A2 1A]7F mutEk
ThE 60°Coll A 4A1ZF ksl & 40%9) 7S5 &= 313
5 13(25%) 2 13" (15%) & 4

T-Deazahypoxanthine 2% $1x]¢] -SH 71& A|#
3t 31HE(8) 2] T4dL Raney-Nig AMR-3F k=i
o2 F3E(6) o2 HE 8a(60%) 2 8b(60%)E 4
At

T-Deazaypoxanthine 8% $1X]¢] methoxycar-
bonyl 7]3= sodium borohydrideZ AMg5to] hydro-
xymethyl 7|2 84390, sl3h=(6) 22 Y 3§
£ Ta(88%), To(85%). 7c¢(83%)& ¥R, 3FE
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