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SUMMARY

Synthesis and Biological Activity of Ethyl 2-[N-substituted
benzyl-(2'-fluoro(or methoxy))]anilino-4-oxo-4,5-dihydro-
furan-3-carboxylate

by

Shih-Ming Huang

Graduate Institute of Pharmaceutical Chemistry
ChinaMedica University

A series of ethyl 2-{ N-substituted benzyl- [2'-fluoro(or methoxy)]}
anilino-4-oxo-4,5-dihydrofuran-3-carboxylate and related compounds has
been synthesized and assigned by their spectra data. All of these synthetic
compounds were evaluated for anti-arrhythmias activity and cardiovascular
effect.

Among the investigations of the inhibitory effect on the heart rate ,
ethyl 2-[N- benzyl-(2'-fluoro)]anilino-4-oxo-4,5-dihydrofuran-3-
carboxylate (2) was found to exhibit the most significant activities at 30
« M while pacermaker S.A. node wasinhibited at concentrations up to
100 M. Ethyl 2-[N-o-methoxybenzyl-(2'-fluoro)]anilino-4-oxo-4,5-
dihydrofuran-3-carboxylate ( 3) , ethyl 2-[N-o-fluorobenzyl-(2'-fluoro)]-
anilino-4-oxo-4,5-dihydrofuran-3-carboxylate (6) and ethyl 2-[N-p-
methoxybenzyl-(2'-methoxy)]anilino-4-oxo-4,5-dihydrofuran-3-
carboxylate (16 ) exhibited better activities and no inhibitory effect on the
pacemaker S.A. node. Ethyl 2-[N-p fluorobenzyl-(2'-fluoro)]anilino
-4-0x0-4,5-dihydrofuran-3-carboxylate ( 8 ) aso exhibited a better
inhibitory effect a 30 M - but inhibition to pacemaker S.A. node.
occurred at concentrationsup to 100 ¢ M.

Among the results of the contractivity , ethyl 2-[N-0-methoxy -
benzyl -(2'-fluoro)]anilino-4-oxo-4,5-dihydrof uran-3-carboxylate (3) ,
ethyl 2-[N-o- fluoro benzyl-(2'-fluoro)]anilino-4-oxo-4,5-dihydrofuran-3-



carboxylate (6) and ethyl 2-[N-m- fluoro benzyl-(2'-fluoro)]anilino-4-
oxo0-4,5-dihydrofuran-3-carboxylate ( 7) exhibited better activities.

In conclusion, most of this series of compounds basically exhibited
activities of increasing contractility and lowering heart rate.
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Table 1l some furoquinolones have been isolated from plants
Botanical source

Alkaloids Structures
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H—C—H > |k > 3 |
2.Chloroacetyl ;
/C\\ . O 2 O ' 1
O 0  chloride Et” ! 2 H 2 0
Et F

(1)

R N L R
1~ &4 1o aL% 140~142C -
2~ B (MS) 2 43435 (M7 5 265 (W 1-1)
3~ # IR kA u>t 31532cm™ & NH shwx g 5 17111 cm™ 2
16565 cm™ A m 2 B Ak 0 A u] Sk Tk b 2 o Ay chgt e
YoM o
(® 1-2)
4~ UV k3R] & 270.0 nm Bt &% 2z o (log e = 4.68)
5+~ NMR [z :
a-~ 'H-NMR Bz : (® 1-3)
DA BT, LS 12BN AB B BEF NS
138 (3H,t,J=7.0Hz) £ 5438 (2H, q, J=7.0Hz) » |7
o HAgto Az MBS HS > X1 F TP ek
B b ? Rz A MESESe o NILA 5470 (2H, )
5714~7.26 (3H, m) i H-4'> H-5% H-6'; §7.70~7.74
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(IH,m) % H-3z % ; @ §10.44 5 NH z 215 o
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0188.24 > 3= 6 177.82 Eﬁf% 5T At RAZE S O
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dihydrofuran-3-carboxylate (1) & fp# 2 S &%
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(= ) ~ Ethyl 2-[N-substituted benzyl-(2'-fluoro)]anilino -4
-0x0-4,5-dihydrofuran-3-carboxylate #g i« & 3 (2-11)
2. &=

Bt L4 1R E* DMF P > 40 » E-kptfasn > 50°CHE R & 2
AR (EEP R A b r gt 428 2587 B X 1 benzyl
chloride » #718 & f4~ & 4 117 % ¥ 4k 45 (CHCl3/ EtOAC) +- & i*
Bt P > ARiSL 12 CHCl;/EtOH T & 8% > @ @1 &4 2-11
(4- Scheme 2 #17 )

Scheme 2

11

(2-11)
+R=H
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N R:maOCHg
~ R=para OCH;
- R=orthoF
~ R=metaF
 R=paraF
~ R=ortho Cl
10 - R=meta Cl
11 - R=paraCl

R = OCH;( ortho~ meta- para)
R=F (ortho - meta ~ para)
R=Cl (ortho ~ meta ~ para)

©O© 0O NO OIS~ WN

&g 2 A
1+t &% 23 a5 134-135C
2+ H 7 (MS) 2 4343 % (M*) 5 3550 (] 2-1)

18



3 IR k2 A W] 17056 et 2 1672.8 cm T 7 2 1B 28 Ak cwn f i o
(® 2-2)
4~ UV EFER & 274.0 M fF B~ Sof o (log e =4.79)

5+ NMR Bz :
a-~ 'H-NMR Bz : (® 2-3)

DA BT, LS 16 - N AB B BEFNS
1.04 (3H,1,J=7.0Hz) £ 53.79 (2H, q, J=7.0Hz) » 4|}
Weo HAgto Az MBS HS > X1 F TP ek
Tt PRz M A MBS A 5466 (2H,S);
55.04 (1H, s) % H-7 2 31%. - §6.94~7.00 (2H, m,) %
H-4% H-5: §7.02~7.18 (3H, m,) % H-3, H-6'2 H-11;
57.14~726 (4H, m) % H-9> H-10> H-12 ¢ H-13 -
BC-NMR 2 HMQC Blz% : (® 2-4 ~ B 2-5)

dEGEE TG 16 BARFEL ed A3 N ETRE T
20 BRE R+ o ddwiplA B F 2k 2 ALY § AR
+BEH v R+ L d HMQC Bl & & #2 4p b > 4207
01383 & §60.08 » %] 5 ¢ fhfin b ¢ A2 AME; Fli X T
FRIZPErmpt CoZ ML MBI AS
74.16; 555.11 5 C;2 % - §116.58~ § 124.36~ & 128.09
¥ 5129.66 A H| 5 Co~ Cup~ Cg¥? Coz 2L o gzl + 17
405 128.43 &1 §128.66 A B|F fsh UL A E S w2
AR LRFICVECHEE £ 8ot 8 HMOC £ & 3%
T 4419 512843 £7 §128.66 A 4 5 Cog~ Ciz¥® Cyp~ Cpi ™t
Cipi i H 4w ot > §9L3IALIF B 5 Ca23u3L; 6 134.47
Wb B Co23UBE 5 615348 RIALEF Co2 8L @ Caz
EL IR A b MBS 619169 2 517716 [ ¢ A
oAk B 516167 [ s Coz el -

6~ & b2 KFEdg A~ 7 0 Ethyl 2-[N-benzyl-(2'-fluoro)]
anilino-4-oxo-4,5-dihydrofuran-3-carboxylate (2) & 3¢ #f 2. %1
Ao BT e Table3 #7577 o
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Table2 i &4 1 4o 2 cha B HB 4

(0}
0 K,CO3/ DMF
> 3 )
| |
8
CH,CI
10 12
11
1 2
CO-0O-CH»-CHs 1.38 1.04
CO-0O-CH»-CHj3 4.38 3.79
H-5 4,70 4.66
H-7 E 5.04
NH 10.44 &

d Table2 ¥ & :
BAEit&4 12 NH
d paieit &4 1e &N

b 4716 S AT s 2 FAZE
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Table3 it &4 2~11 cha A FH B H R £ -

Et
@)
O /
~c
4 0O
]
5
N~ 2 O
CH»
8
9 13
R
10 12
(2-11)
compound R CO-O-CH,-CHz| CO-O-CH,-CH3 H-5 H-7
2 H 1.04(t) 3.79(q) 4.66(s) 5.04(s)
3 0-OCH3 1.05(t) 3.80(q) 4.63(s) 5.10(s)
4 m-OCHs 1.04(t) 3.70~3.90(m) | 4.65(9 5.01(9)
5 p-OCHjs 1.04(t) 3.70~3.90(m) 4.66(s) 4.96(s)
6 o-F 1.05(t) 3.80(9) 4.65(s) 5.14(s)
7 m-F 1.05(t) 3.81(q) 4.66(s) 5.04(s)
8 p-F 1.04(t) 3.80(q) 4.66(s) 5.01(s)
9 o-Cl 1.06(t) 3.82(q) 4.63(s) 5.22(s)
10 m-Cl 1.05(t) 3.81(s) 4.66(s) 5.01(s)
11 p-Cl 1.05(t) 3.80(0) 4.65(s) 5.01(S)
X v &4 or* 2 a4 % Chloroform-d; -
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(=) ~ Ethyl 2-(2’-methoxyanilino)-4-oxo-4,5-dihydrofuran
-3-carboxylate (12) z_ & =

WA e EaAie R e RIF R E R 3 rhm g 4
B2 F o F o718 2. diethyl sodiomalonate £ £2 chloroacetyl chloride
F RV E Y F AP Ethyl 2-ethoxy-4-oxo-4,5-dihydrofuran-3-carbo-
xylate(i)> #8 {5 £ £ 2—methoxyani|ine@f%f{‘ﬁ@ FRITTEN L 126

(4 Scheme 3 #157 )

Scheme 3
~Et
Et\o\ /O O /O/Et ) O\\C/O
I 1. NaH . G40 2:methoxyaniline 276 3 4
o 3
2.Chloroacetyl 5 T 5
_Cs . _072°07 > N2 0,
e O O chloride Et chH;o H
(i) (12)

5 g 12 A T
1~ it &4 12 3 8L % 180~1817C -
2~ B f# (MS) 24+ 4p3% (MY) 5 277- (W 12-1)
3-# IR %A %+t 3313.3cm™ 5 NH e 42:1733.8cm™ 2 1658.6
cm AT 2 @A AN R o AR Bt R ke b ehg e e o
(W 12-2)
4~ UV k3R] & 275.40m fot &% oz o (log e = 4.44)
5+~ NMR [z :
a~ 'H-NMR @z : (® 12-3)
DA BT, LS 14BE N AR B BEFNS
1.39 (3H,t,J=7.0Hz) £ 5438 (2H, q, J=7.0Hz) » “|§F
o HAgto Az MBS HS > X1 F TP ek
Bt ? A2 A MESESE o LA 5470 (2H,S);
5395 52 C,-OCHz2 3% ° §6.93~7.00 (2H, m) % H-4'
21 H-6'z2_ 3% ; 607.12~7.26(1H, m) 2 H-5z 2 %.; §7.73
(1H,dd) % 2 H-3z %> ;& §10.64 5 NH 2 215 o
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b~ BC-NMR £ HMQC Bz : ( § 12-4 ~ |l 12-5)
d o HER T 14 Bk 5L o d HMQC Bl¥e 4 32
FBE > d2R) 51431 2 56020 A H e ARy o Az
P FlAXIE R 2B m I Co2 ML M4
#o NI B 075.20; 655.87 5 C,-OCH3 2z 355 ¢ 110.68~
0120.46 ~ §120.63 ¥2 §125.86 ~ 4| = Cs~ Cg ~ C3£2 Cs
ZE A He sl 0 687.91 RIAREF B Coz L3k ;
6 124.57 £ 6 149.20 R 4 B4k bf oot Crdr Cp2 5L
ChpzAME NI b MEH 018824 + §177.10 ﬁﬁ‘?&% EY
Apg bk s 016494 F 5 Coz ek o

6 & 12 XFEhp A~ 7 0 ethyl 2-(2'-methoxyanilino)-4-oxo-
4,5-dihydrofuran-3-carboxylate (12) 7 3g#p 2. FHaE-

[ = -1
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(= ) Ethyl 2-[N-substituted benzyl-(2’'-methoxy)]anilino-
4-0x0-4,5-dihydrofuran-3-carboxylate #g i* & $ (13-22)

2 8

Bt L4 12 F % DMF @ > 40 » - kplifitdn > 3> 50°CIE A
23 (EEPR) Aude rg it 40 L3 BN eh benzyl
chloride » #717 £ faje & # 1 & % ¥ $1.4& 5 (CHCl3/ EtOAC) A& *
iz o RiEE M CHCIg/EOH e & » @ @1 &4 13-22

(4- Scheme4 #+7 )

Scheme 4 _Et
O/Et 5 O\C/o
O/ 4 6 4 0O
5 C 3
4 6 4 -0 K,CO3/ DMF |
> 3 6
| NI N0
3 T 5 2 7| 1
J NT2 o] Kl , R CH30 H,
CH30 H 8
9 13
CH,Cl R
( 12) 10 12
11
(13-22)

i & 13 A T
1~ i &% 13 e 8L % 106~108C o
2~ H s (MS) 2 4343 % (MY) % 367 (H 13-1)
3+ # IR &AW 17319 cm™ 2 1656.5 cm™ &8 1 2 B 5 A crvn
< o (§] 13-2)
4~ UV k3R] & 272.40m ot B % oz o (log e =4.52)
5+ NMR B3 :
a~ 'H-NMR @ : (§ 13-3)
DA BT, LS 16BN AB B BEFNS
1.00 (3H,t,J=7.0Hz) % §3.50~3.90 (2H, m) A uljF >
e Hfg e A2 MBS B LD F RI2ZBE Ak
bw A A A MESSE o A 0461 (2H,8);5 6
4.90~530(2H, m) & H-7 22151 % P & - §6.78(1H, dd)
% H-6'2_2u% ; §6.83~6.88 (1H,m) % H-4'; §6.91~6.96
(1H,m) % H-5; 67.11~7.18 (2H,m) % H-3¢¥ H-11;
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57.21~7.30 (4H, m) % H-9- H-10 ~ H-11 # H-12 -
b~ ®C-NMR 2 HMQC ®:# : (% 13-4~ ® 13-5)
dEGEE TG 18 BA R FEL fed A3 N ERE G
21 BRt + o sdiipla Bl F 2k 2 BALATASEY § - B
RIBH TR Eod HMQC B2 4 22 faki - 42
Bl 01390 & §59.65 & %] iz gt e A2 MEL; F]a X
i RF 2B rm Gt G2 A AMES B IR
573.98: 65447 % C,2 21% o §55.55 % C,-OCHs 2 2t
5 ; 5111.89~ §120.41 -~ §127.70 ~ §129.44 ¢ 5 129.66
A ul % Cy~Cy Cy¥? Cozo 28 5 o gzl } 194 5128.21
21 512834 4 bl WA ATELRAF S B G 2088 Lp
Fi B AR @ —a‘gv )2 512821 % 5 A K¢ A E A
iﬂz o5t gl i HMQC 2 4 3% 7 42 17 §128.21 &7 §128.34 4 %
% Co~ Cpy~ Ci3¥ Cyo» Clzz A Hape mpd 0 091.26 A IF
Bs Cozg: 01351344 B Co2 %L & 6 156.26 Rl
ﬁfﬁ'»ﬁﬁ?% Crz g m Cp2 B I I A & MEH §188.38 »
# OITTA0 G B 5 & At A2 s> 616202 i &

Cz—\ p% %’;u
6 & 112 kFEIR A 7 0 ethyl 2-[N- benzyl-(2'-methoxy)]

anilino-4-oxo-4,5-dihydrofuran-3-carboxylate (13) & Fg#p 2 %
& E - AT R4 Tabled #7or -
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Tabled 1 & 4 12 40 13 thi i Bcfh 3R 4

0 K,CO3/ DMF

\j

KI
CH,CI 10 1
11
12 13
CO-O-CH,-CH; 1.39 1.04
CO-O-CH,-CH; 3.95 3.79
H-5 4.69 4.66
H-7 & 4.9-53 (m)
NH 10.64 &

d Table3 ¥ & :
RAhi E 12 2 NH G S84 9 2 042 it 54 134 ¥ A2
Fd Pt s le AN FFAMH S L 13 dodw ST o
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Table5 v & 4 13~22 ind s Belh$ P 4

(13-22)
compound R CO-0O-CH,-CH3 | CO-O-CH,-CHjs H-5 H-7
13 H 1.00(t) 350~3.90(m) | 4.61(s) [4.90~5.30(m)
14 0-OCHj3 1.02(t) 3.60~3.90(m) | 4.59(s) [4.90~5.30(m)
15 m-OCH3 1.00(t) 3.60~3.85(m) | 4.61(s) [4.90~5.30(m)
16 p-OCH3 1.04(t) 3.60~3.85(m) | 4.62( |4.90~5.30(m)
17 o-F 1.01(t) 3.60~3.85(m) | 4.61(s) [4.90~5.30(m)
18 m-F 1.02(t) 3.60~3.85(m) | 4.61() |4.90~5.30(m)
19 p-F 1.01(t) 3.60~3.85 (m) 4.61(s) |4.90~5.30(m)
20 o-Cl 1.02(t) 3.60~3.90 (m) 4.59(s) 5.22(m)
21 m-Cl 1.01(t) 3.60~3.90 (m) 4.61(s) |4.90~5.30(m)
22 p-Cl 1.01(t) 3.60~3.85 (m) 4.60(s) |4.90~5.30(m)
X it & F vt 2 a4 % Chloroform-d, -
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/é/:;-: ,E’f_’ %ﬂ/ 'r/ Fé%l\’d‘";c-—\ F’JL’/\

Yo T I S A NI E BB R e B BEES LG e F
(Heart Rate) "% ™ > @ ¥ & MM s g (positiveinotropic effect) 3 4«
12623{; o

] —g‘ F ¥ #-4r & = 2. % - Ethyl 2-[N-substituted benzyl-(2'-fluoro
(or methoxy))]anmno—4—oxo—4,5—d| hydrofuran-3-carboxylate 2 H jiw4
B3 heart rate 27 inotropic effect » H %% % & 4o

ié >+ Ethyl 2-[N-substituted benzyl-(2'-fluoro)]anilino —4-oxo-4,5-
dihydrofuran-3-carboxylate #g i* & 4 % heart rate = & 2. 232 P& 4o
Table6 #1757 » i £ 4 3,6 '+ % ;ﬁ\%'ué7lf?’ﬂt‘lubi‘$ﬂ3
’ﬁﬁiﬁ%fié‘tt;ﬁxbi‘#ﬂ24578“ % kR 100y M p= € r
e g (RA)D) Zwp2Epda i Aqm 9-11 % 30y M
gdrdl+ o s (RA) 2 'U}P‘f‘ﬁiﬁ'lﬁ‘ o LRI A A ow 52
pacemaker S.A. node # B 4 F it X FLET AT IR o Al Tl g4
(contraction force)= & 2. &1 x5 & 4% 4c Table8 #71 » it £ 3 2-11
a2 30uMmuT *Kg # RV.2 LA.Z ﬂif{ﬁ" Biv o gk opigEit &
P BRI AT G Prglivr > FLow g (RVL) (8% )3t 2
% (LA B i S0 &5 deficz 45T ondrd] i85 > & A 100
LM Pz it S 4 RV~ LA, 22 RA.3 T ﬂﬁ“; %I R o
F 7 v A_F|PrpAT AL g TN T 5 TR o

i *+ Ethyl 2-[N-substituted benzyl-(2'-methoxy)] anilino —4-ox0-4,5 -
dihydrofuran-3-carboxylate %7 i £ 4~ & heart rate = & 2. 232 jp| 8 4o
Table6 #777 » i* &4 16 7 g« E2 (8% | & it &4 13,14,15,
17-20% =3 E R 100 MPF ¢ #rd4l+ < 5 (RA.) 2 < g8
Pa 542122030 M £ Frdl w5 (RAD) 2% Bt
/e M e JEB VT i A+ < % 2 pacemaker S.A. node® £ M4 7
e X PR ET AT R o B v]’z%”‘ﬁ* g2 TP IRE LA heTable 847w o it
£413-22430u M2 j"@g % RV.2 LA.Z VIIﬂﬁ*‘ i\gﬁt »ip T i
Bt A A ER M T TG FrFEr o FLe g (RV) IFH

3tz s (LA gt S5 & ﬂley\ﬂ‘mﬁ Frg|iE* @
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1__100/,4|\/|Bé*:_\g'1kL it EFHRV.~-LA.RA.F B Iz ‘fﬁ’i eI R o pt B
¥ q‘\r’];ﬁr’ﬁi ;ﬁ;,gp‘.—f 153@ ﬁ_‘;,,h]‘t"# jta&g\ HLEL o

Ethyl 2-(2'-substitued anilino)-4-oxo-4,5-dihydrofuran-3-
carboxylate (1) % heartrate * & 4- Table7 #151 » it &4 1 %2 i & F
12 42X plER (10,30,100uM) Ty m P A EE R ITr o
#H inotropic effect 4- Table 9 #7757 > i+ £4 1% RV.LA.RA. & 3 &
Pepr e g2 R % 38R B X RIR R T HHAT AT ST T n G L e
FE* @it &4 128 RV.E LATHS L 5 0 dR 2 *Mﬂ’?

’ﬁl_l—;_;FLl”ﬁI | T % o

‘*“‘ ==

_‘_
l

I

Boanarslz v £ 4 8 sp o R RAp F AF i A & udrdle e
2 AT M E R ITE R R TS 2 CaTN S
£ o i enimre p Calik R e @ 580 ol fﬁ ° P BETEEG R
T 2 KN U RV.E LA M B2 F e L B FIARAZE S
FRCF T e TS £ ey f?;g— W FEZD o

&

it &4 & L.A.Z podtiveinotropic effect+ **R.\V. > 2 & F]4f
o - BPREACEECTwETARERTT F oo ii;éﬂff-i
=¥ 4§ # (action potentia duration , APD) #i® » ¥ &4 B8 H L 4&
i (repolarization) (4o$r#1K" channel ) » ¥ P! &3 3 +: APDiE 7@ 3 3%
SRR R

T AT 8 > 1995 L 5 ¥4p M furoquinolinesE it & 4 A1
EEAY N T AT IR ez 49 g5 i i (potassium channel)’

ot £ oH 0T mx“ﬁﬂﬁ?g = E S PR F’F‘*i‘aﬁgw‘i{

i - iﬁ%’%ﬂm IRET LG AU ET BRI FEIET ’?HE—

N

1

-

i it

ftuw:g:ﬁ%gew "<3njfbg"«’grs’\i Pf%'ﬁt'v’liﬁ*”
IR P REY c R A B ER AL OMM & 30uM ¢
Frdl+ e s (RAL) é’?'ﬂw}%“‘ﬁi%ﬂ o PLIL RV Ak ér]%“ SA.
node z. pacemaker z. & B 17 i (44T g3 T 00 ) X Pldrdl R o
ARERT oo BT T a0 ARG P40 S R
m ”F’% H g TAR o
FFie- et & 2 U Ethyl 2-{N-substituted benzyl-[2'-fluoro

-~
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(or methoxy)]} anilino-4-oxo-4,5-dihydrofuran-3-carboxylate #f it &
> u 2L 54 2 REPEE oA s;]-ug?p VR S R B mie B R
e R e RF A o K P mANirEE LR P R (4 Table 10
27 Table 11 #7171 ) » 4= 7| Jj{ﬁp 2 (PC-3 cdl) 2 & #7514 0R
#wP o 84198 22 5 10y M & w5 23.9%2 27.6%:0 L 43 Fr
i HARZ Rl L EF BT 7 R
¥H T Wi thed £ PrdiE Mf P 78 8o S g2 oh H A p
2 iV E R R oA o

2,»

J

[e]
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Table 6 Cardiac effect (Heart rate) in rat heart preparation

EtOOC %
" (2-11,13-22)
Ry HC /
Ry
\
- RA.
ONnC.
compound Ry Rz 7 \n H.R. H.R.
(beats/min) (% of control)
0 180 XXX
10 172 96
2 F H 30 5 3
100 Sop 000 -
0 240 XXX
S e B om S
100 120 50
0 210 XXX
10 195 03
4 F - mOCH; 5, 180 86
100 Sop 000 -
0 195 XXX
10 105 100
5 F o pOCHs 3 180 02
100 Stfop @ -ee--
0 240 XXX
10 225 04
6 F o-F 30 210 87.5
100 150 62,5
0 240 XXX
10 225 04
! F mF 30 105 81
100 Stfop @ -
0 240 XXX
10 210 87.5
8 F p-F 30 150 62.5
100 Stfop @ -
0 255 XXX
9 F  ocl 10 255 100
30 Stfop @@ -
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Table 6 continued

0

o 240 XXX
10 F o ma 3 180 75
100 Sop
0 240 XXX
1 F pc 10 180 75
30 Stop @000 -
0 280 XXX
s oow o B :
100 Stop = 0@ -
0 270 XXX
14 OCHs 0-OCHs :1),8 g‘rl’g %
100 Sop 00 -
0 240 XXX
15  OCHs m-OCHs %8 gjg 188
100 Stop = 0@ -
0 240 XXX
10 225 94
16 OCHs pOCHs 3, 210 875
100 150 625
0 225 XXX
17 OCH; oF 3 2o pu
100 Stop 0 -
0 240 XXX
s o owe B 2 :
100 Stop @ —----
0 210 XXX
10 195 93
v OCHs  pF 3 165 79
100 sop. =0 -
0 195 XXX
10 180 92
20  OCH; oCl 3 o o
100 Stop -
0 240 XXX
21 OCH; mcCl 10 195 81
30 sop 0 -
2 ocH, pCl ) ;t% XXX
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Table 7 Cardiac effect ( Heart rate) in rat heart preparation

EtOOC o

NH 0]
R
c R.A.
OoncC.
compound R "\ HR. H.R.
(beats/min) (% of control)

0 216 XXX
1 - 10 216 100
30 210 97
100 210 97
0 270 XXX
10 270 100
12 OCHs 39 270 100

100 285 106
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Table 8. Cardiac effect (contractile force) in rat heart preparation

EtOOC %
N ‘ S (2-11,13-22)
Ry
R.A. L.A. R.V.
Compound Ry Ry Conc.(uM) Tension% Tension% Tension%
10 101 114 109
2 F H 30 16 123 148
100 Stop 79 41
10 183 160 150
3 F 0-OCH3s 30 233 240 150
100 233 160 1125
10 133 150 111
4 F  mOCH; 30 167 175 111
100 Stop 200 78
10 120 150 86
5 F p-OCH3 30 140 150 86
100 Stop 150 57
10 160 125 100
6 F o-F 30 200 125 100
100 160 100 1125
10 150 100 143
7 F m-F 30 200 110 200
100 Stop 100 Stop
10 125 100 125
8 F p-F 30 212.5 111 175
100 Stop 125 125
10 140 125 114
9 F o-Cl 30 Stop 125 114
100 - 75 71
10 180 100 100
10 F m-Cl 30 Stop 86 83
100 - 43 83
10 150 82 100
11 F p-Cl 30 Stop 91 78.5
100 - 27 43




Table 8 continued

10 150 100 107
13 H 30 183 100 120
100 Stop 62.5 120
10 180 100 127
14 0-OCH3 30 220 100 181
100 Stop 57 191
10 167 120 133
15 m-OCH3 30 200 120 156
100 233 100 156
10 120 114 1125
16 p-OCH3 30 160 143 1375
100 210 128.5 150
10 130 117 133
17 o-F 30 150 133 183
100 Stop 83 183
10 117 114 80
18 m-F 30 133 143 100
100 Stop 128.5 120
10 133 107 111
19 p-F 30 167 136 111
100 Stop 143 67
10 128.5 100 100
20 o-Cl 30 143 114 87.5
100 Stop 86 50
10 175 100 114
21 m-Cl 30 Stop 100 114
100 - 86 114
10 Stop 117 1125
22 p-Cl 30 0 - 117 1125

100 - 83 87.5
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Table 9. Cardiac effect (contractile force) in rat heart preparation

Etooc
(1,12)
N @)
H
R.A. L.A. R.V.
Compound R Conc.(uM) Tension% Tension% Tension%

10 100 96 99
1 F 30 101 91 98
100 103.5 87 94
10 111 100 100
12 OCHs; 30 133 129 120
100 156 129 160
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Table 10. Cytotoxic effect (= = 84 )

EtOOC rg
N @]
OCH3 (13-15,17-22)
Rl R3
R2

Normal prostate

PC-3 cell (SRB)
Compound R* R* R* uM . 7" cells(MTT)
(% Inhibition of cell growth) (% Cytotoxicity)
13 H H H 10 6.7 4.0
14 HsCO H H 10 6.4 0
15 H HCO H 10 8.3 0
17 F H H 10 6.6 0
18 H F H 10 0 0
239
19 H H F 10 Good 0
20 Cl H H 10 6.9 0
21 H Cl H 10 0 0
22 H H Cl 10 276 0

Good
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Table 11. Cytotoxic effect (= = = A )

EtOOC etooc ©O
EtOOC jjzg
N O
5]
F H2C H3CO HyC
(1,12) (2-11) (13-22)
MCF 7 NCI-H460 SF-268

Compound R Ang/ml 20ug/ml 4ug/ml 20ug/ml  4ug/ml 20pg/ml

1 F 115% 133% 101% 99% 108% 137%
2 H 138% 148% 100% 93% 126% 145%
3 0-OCHs; 113% 123% 102% 100% 104% 117%
4 m-OCHz 133% 15/% 99% 96% 1114% 148%
5 p-OCH; 114% 120% 100% 97% 105% 117%
6 o-F 134% 143% 98% 2% 131% 92%
7 m-F 123% 4% 96% 11% 85% 1%

8 p-F 0% -2% 98% 23% 66% -1%

9 o-F 116% 126% 100% 100% 104% 113%
10 m-F 116% 135% 99% 91% 133% 142%
11 p-F 138% 154% 101% 98% 135% 158%
12 OCHs; 131% 149% 100% 98% 122% 134%

16 p-OCHz; 118% 119% 99% 98% 122% 134%
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oo o= 4k 2N
= F T

% 7 ¥£ 31 Ethyl 2-{ N-substituted benzyl-[2'-fluoro(or methoxy)]}
anilino-4-oxo-4,5-dihydrofuran-3-carboxylate $g i &£ 4= 2 H ji74 3= 2_ 4
ELIEY e %‘*?T g di- kA & “fif’ kFLTRELZ R T 2
ZEBIELRFLTTHR B %’%%"l’élﬁ‘ h O SR S T
Bt e Sipz Pt IRl i &Pk indue B2 B Bt
HEE i RE 2 FMEK - B 1R P T 2 M E RS % Ao
x

- SRR B2 RS

EyFie £ 4 1-22 B FRF 9 Rluphid F ot 29 %
BB A ERES @ 0 1Y & F Ethyl 2-[N-benzyl-(2'-fluoro)]anilino-
4-0x0-4,5-dihydrofuran-3-carboxylate (2) . 30uM E1EEw » & A&
1004 M € Frifl+ < 5 p a2 it &4 Ethyl 2-[N-0- methoxy
benzyl-(2'-fluoro)]anilino-4-oxo-4,5-dihydrofuran-3 -carboxylate ( 3) -
Ethyl 2-[N-o- fluorobenzyl-(2'-fluoro)]anilino-4-oxo-4,5-dihydro-
furan-3-carboxylate (6) £2 Ethyl 2-[N-p-methoxybenzyl-(2'-methoxy)]
anilino-4-oxo-4,5-dihydrofuran-3-carboxylate (16) % Zfi it 2 #r4] &
Mo 27 gfrdlto s p et @ Ethyl 2-[N-p-fluorobenzyl-
(2'-fluoro)]anilino-4-oxo-4,5-dihydrofuran-3-carboxylate (8) # 30uM
e EdF 2 prdliE @ 100 M B g drdl s s p g E R
Mo BlE S e 0 B¢ i £ 3 Ethyl 2-[N-0-methoxybenzyl-(2'-
fluoro)]anilino-4-oxo-4,5-dihydrofuran-3-carboxylate( 3 ) ~ Ethyl 2-[N-o-
fluorobenzyl-(2'-fluoro)]anilino-4-oxo-4,5-dihydrofuran-3-carboxylate (6 )
£ Ethyl 2-[N-m-fluorobenzyl-(2'-fluoro)]anilino-4-oxo-4,5-dihydrofuran-
3-carboxylate (7) fig«s = 6 F fadF2 EILE o

g F kG E NPT SR
O

o) x N _ phenyl group & 2'i= %
3 4 7 F¥2 OCH B~k 354 % &
/ 5 ;}‘fr’%lj f’E‘ * oo
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x2'>% 3 FBpFt 3 OCH; B~

O R G
4 * N_ benzyl group % ortho-~para
5 Ty PR ometa i Bt

PG e 2 ]S

% N+ benzyl group + # iz %
Beit fo T g4 A R
ortho> meta> para

*N *+ benzyl group 7 F & OCHj
P s F 2 drqlia g o
fesgd g Cl B~k 55 o

S FRBAETREE

(1) ¥+ 5 ’9}]1&.391’?? (PC-3cdl) # £ FrdlE 1
G4 L =it £ 4 13/14,16-22 kg 7 PC-3 cdls fr )& i85k (s %
I o it & 4= Ethyl 2-[N-p-fluorobenzyl-(2'-methoxy)]anilino-4-oxo-4,5-
dihydrofuran-3-carboxylate (19) ¢ ethyl 2-[N-p-chlorobenzyl-(2'-
methoxy)]anilino-4-oxo-4,5-dihydrofuran-3-carboxylate (22) & 10y M
A wlh 23.9%% 27.6% A kFIr4liE o HARZ Rl EHEME 7
58 o

ERVELE- §- 5% N R Y Eﬁ‘}h A

@)
4 ¥ N + phenyl group . 2=
5 B 5 OCHsf% - N benzyl
group i para =¥ 3 B~ pF
‘)’é"]ifd—. °
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(2) i ®me (MCF 7)~ %% m®% (NCI-H460) & % iwm% 5
(SF-268) end £ FrdliEld :

s L4 11227 16 kit (7 b it etk K el Sk (8 8 0 Ethyl

2-[N-m-fluoro benzyl-(2'-fluoro)]anilino-4-oxo-4,5-dihydrofuran-3-

carboxylate (7) ¥ Ethyl 2-[N-p fluoro benzyl-(2'-fluoro)]anilino-4-oxo-

4,5-dihydrofuran-3-carboxylate (8) 7 #bsfrdliEfiam H & i+ & 3 &

F I e ¥ P e

dor R RS T fE

4 # N+ phenyl group & 2'

=% % OCHzP¥ >N} benzyl
group % meta-~para i ¥ 3
Fo-iipry gdadrdliald o
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(1) Mtp L ® EMerck = —‘5

Anhydrous potassium carbonate

Benzyl chloride ( >99% )

Chloroacetyl chloride ( >98% )

Diethyl malonate ( >98% )

Diphenyl ether ( >98% )

Sodium hydride suspension ( 60% in paraffin oil )

(2) M-p % B Acros 2 @ ¥
O-Fluorobenzyl chloride (98% )

p-Fluorobenzyl chloride ( 98% )
m-Fluorobenzyl chloride ( >98% )

(3) REp P AL 1 HHRG g A

O-Chlorobenzy! chloride
p-Chlorobenzyl chloride

(4) M-p ¥ ® Lancarster 2 7 %

2-Fluorolaniline ( 99% )
2-Methoxyaniline (99% )
M-Chlorobenzyl chloride ( 97% )
O-Methoxybenzyl chloride ( 98% )
mM-Methoxybenzyl chloride ( 97% )
p-Methoxybenzyl chloride ( 97% )

(5) LA P APfrit EHR5C § 4L

Magnesium sulfate anhydrous
Potassium bromide
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(6) M-p % K Tedia = 2 &

Potassium lodide

(1) AP 4B EMerck = 7 ¥

Chloroform-d for NMR spectroscopy ( 99.8% )
Chloroform ACS.

Dimethyl sulfoxide-ds for NMR spectroscopy ( 99.8% )
Ethanol absolute

Ethyl acetate

n-Hexane

Methanol

Trifluoroacetic acid-dg for NMR spectroscopy ( 99.5% )

(2 Mp P ita 29X

Acetone
N, N-Dimethylformaide( >99.5% ) (# #= DMF)

Tetrahydrofuran (# # THF)
Q) Mp ~FLH & +

95% Ethanol

N Y
(1) AP 4B EMerck = 7 ¥
Molecular sieve 0.4 nm

Silicagd 60 for C.C.( 70-230 mesh , ASTM )
Pre-coated aluminium TLC sheets ( Silicagel 60F,54,20x20cm,

0.2mm layer )
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Iy

W

3X]

2o KRB

g ekl ® (Melting Point Apparatus) :
Yanaco MP-500D Micro Melting Point Apparatus - i?] %_#= [ & 40-
500C 2 & » Hip| %R B cdy 5 A REH o

s Eek-w Bk iR (UV - Visible Spectrophotometer ) -
Shimadzu UV-160A UV-Visible Recording Spectrometer ¥ #+ # &
KFRPI TR FFLAAR B AR E (A ) B A
nm-> @ 12 loge % -1 Molar absorptivity -

b s k¥ ik (Infrared Spectrophotometer , #§ 4L IR) ¢
iz * Nicolet Impact 400FT- IR Spectrophotometer » 12 KBr 74z
Bl R HE =Lkl (omt) s Bl Eop 2B L SERD o

~ B ik (Mass Spectrophotometer ) :
EIMS 2 VG Platform Il GC-MS Instruments jp| =_» &+ it 3 &
(ionization valtage) = 75eV » ¥ = 5 m/z-

~ B £ JR k3 ik (Nuclear agnetic Resonanace Spectrometer ) -
i 2 pePiE s dR kA 47 (R4 Bruker Advance DRX-200
FT-NMR Spectrometer ] Z_ -

Internal standard : Tetramethyl Silane (TMS) > i+ & =45 ( Chemical
Shift) m & &7 > Hi=ppm> 2 J &7 % &%
#c(coupling constant) » H = Hz ; “ #5121 S
4o H¥% (singlet): d 7 gE£% (doublet)
t 47 = €% (triplet) > q #% 1 = £% (quartet) >

m 4 7 % £ % (multiplet) -



LA EA = o
'%:. &Yy '?5@ ? /é:

(= ) ~ Ethyl 2-(2'-fluoroanilino)-4-oxo-4,5-dihydro-
furan-3-carboxylate (1) 2. & =

B~ NaH (60% - 8.0g > 0.2 mole) (3¢ 4 12 §7% 2. n-hexane %
NaH suspension #1 3 2. paraffin oil ) & %3 & -k 2. THF 40ml # {& »
% 8 f ~ diethyl malonate (32.0g > 0.2mole) £ THF50ml 2_:8 &3
R R F R teAdr: 10-12°C 0 BB F 4e chloroacetyl chloride

(11.3g - 0.1 mole) 2 THF 100ml ;3 ;% » if 4 % {4 ®4% 138 (10-12
C) - [P agisee® gk (4045C) B2 » - [ L i44r2
10-12°C - #-2-fluoroaniline (11.1g - 0.1 mole) 2z THF 50ml ;3 /% ¥
IR R R LS AR B ) RR
Akﬂ’ﬁ—i ",f < 3R> THF - g~ 7k-k¢ » 212 CHCl; 8~ 5 % ~ H 5B
g Rz (S > am ok MgSO, 52 /)é‘fizféﬂﬁ—i ",f CHCl; > @»}E‘ﬂﬁ
BENERTLHALE B RLY ML RS thy § AR

L1 2% 1(14.38g 5 54.26% ) mp : 140~142C -

s Tl
MS(m/z) : M* (265)

IR (v cm?):
1711.1 (C5=0) » 1656.5 ( C4,-CO-OFEt)
3153.2 (NH)

UV A max (MeOH) nm: 270.0 (log € =4.68)

'H-NMR ( & yom * CDCl3) :
1.38 (3H, t, J=7.0Hz, -CO-O-CH,-CH3)
4.38 (2H, g, J=7.0Hz, -CO-O-CH,-CH3)
470 (2H, s, H-5)
7.14~7.26 (3H, m, H-4', H-5', H-6')
7.70~7.74 (1H, m, H-3")
7.11 (3H, s, H-2, H-5', H-6")
10.44 (1H,s,NH)
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BC-NMR ( 8 pom * CDCl3) :
14.25 (-CO-O-CH,-CH3)
60.49 (-CO-O-CH,-CH3)
75.39 (Cs)

88.16 (C3)

115.76 (Cg)

122.44 (Cy)

123.27 (Cy)

124.48 (Cy)

126.68 (Cs)

153.48 (Cy)

165.08 (C,)

177.82 (-CO-O-CHy-CH3)
188.24 (C,)
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(=) ~ Ethyl 2-[N-benzyl-(2'- fluoro)]anlllno -4-0x0-4,5-dihydro-
furan-3-carboxylate (2) 2. & =

B~it £% 1 (133g-0.006mole) & %> DMF15ml # - 4c » &
'k K,CO5 (0.69g > 0.005 mole) 4c#% (% 50~60C ) £ /] pF > & F 4o
»~ Kl (1.15g - 0.007mole) % benzyl chloride (0.9g - 0.007 mole) » “¢
# (70~80C) F E= /] P& 4rk-k » 2 CHCl3 % B~ > B~ CHCIg & >
rL@ ok MgSO, def Mok o RRIRSFE 0 £ EARF R R K 4T
(CHCIy/EtOAC) # 4 » £ 2 EtOH 2 CHCl3#af % & » F 9 Bk
A o 51 L4 2 (054g > 30.42% ) mp: 134~135C -

Jc,;-g-ﬁ'sc%—&r‘f :
MS(m/z) : M* (355)

IR (v cmt): 17056 (C=0) - 1672.8 (C,=0)
UV A max (MEOH) nm: 274.0 (log € =4.79)

'H-NMR ( & yom * CDCl3) :
1.04 (3H,t, J=7.0Hz, -CO-O-CH,-CHs)
3.79 (2H, g, J=7.0Hz, -CO-O-CH,-CH,)
4.66 (2H,s H-5)
5.04 (2H, s, H-7)
6.94~7.00 (2H, m, H-4, H-5")
7.02~7.18 (3H, m, H-3, H-6', H-11)
7.20~7.29 (4H, m H-9~12)

BC-NMR ( 8 pom * CDCl3) :
13.83 (-CO-O-CH,-CH3)
55.11 (C;)

60.08 (-CO-O-CH,-CH3)
74.16 (Cs)

91.39 (C3)

116.58 (Cy)

124.36 (Cy)
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128.09 (Cz)

128.43 (Cq > Cy3)

128.66 (Cip > Ci1 ’ Cip)
129.66 (Cs)

134.47 (Cg)

157.37 (Cy)

161.67 (C,)

177.16 (-CO-O-CH,-CH3)
191.69 (C,)
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(=) ~ Ethyl 2-[N-0-methoxybenzyl-(2'-fluor 0)]anilino-4-oxo-4,5-
dihydrofuran-3-carboxylate (3) 2. & =

B~it &4 1 (1.33g - 0.005 mole) §= o-methoxybenzyl chloride
(11g°0.007 mole) % Rl » it &4 2 hE = R 1?@2%337‘ ’
@ £ 4 3(0.94g - 48.94% ) > mp: 170~171°C -

3 By e T
MS(m/z) : M* (385)

IR (v cmt): 17275 (Cs=0) - 1667.4 (C,=0)
UV A mex (MeOH) nm: 275.0 (log e =4.70)

"H-NMR ( 6 ppm * CDCl3) :
1.05 (3H, t, J=7.0Hz, -CO-O-CH,-CHs)
3.63 (3H, s, Cg-OCH3)
3.80 (2H, g, J=7.0Hz, -CO-O-CH,-CH,)
4.63 (2H,s H-5)
5.10 (2H, s, H-7)
6.74~6.78 (1H, d, J=8.2Hz, H-10)
6.80~6.91 (1H, m, H-12)
6.98~7.03 (2H, m, H-4, H-5")
7.12 (1H, dd, J=9.8Hz , 1.2Hz, H-13)
7.19~7.27 (3H, m, H-3'H-6', H-11)
BC-NMR ( 6 ppm * CDCl3) :
13.84 (-CO-O-CH,-CH3)
50.19 ( Co-OCHs)
54.85 (C;)
60.05 (-CO-O-CH,-CHs)
74.16 (Cs)
91.37 (Cs3)
109.98 (Cyp)
116.13 (Cg)
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120.26 (Cyp)
122.62 (Cyy)
123.94 (Cy3)
124.00 (Cg)
128.25 (Cy)
129.69 (Cy)
129.36 (Cy)
129.50 (Cs )
157.08 (Co-OCH3)
157.59 (Cy)
161.90 (C,)
177.14 (-CO-O-CH,-CH3)
191.76 (C4)
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(= ) ~ Ethyl 2-[N-m-methoxybenzyl-(2' quoro)]anlllno -4-0X0-4,5-
dihydrofuran -3-carboxylate (4) 2. & =

B~it &£ 4 1 (1.33g° 0.005 mole) = m-methoxybenzyl chloride
(11g°0.007 mole) & Al s LRI &4 2 cnd = 2 /?@i‘l_ﬁ.ﬂ% ’
@i &4 4 (1.16g - 60.25% ) mp: 113~114C -

LS Tl
MS(m/z) : M* (385)

IR (v k& Cm'l) : 17111 (Cs=0) - 1672.8 (C,=0)
UV A max (MEOH) nm: 276.0 (log € =4.59)

"H-NMR ( 6 ppm * CDCl3) :
1.04 (3H, t, J=7.0Hz, -CO-O-CH,-CHs)
3.70~3.90 (5H, m, -CO-O-CH,-CHj3. Cg-OCH3)
4.65 (2H,s H-5)
5.01 (2H, s, H-7)
6.70~6.77 (3H, m, H-9, H-11, H-13)
7.01~7.05 (2H, m, H-4', H-6)
7.14~7.27 (1H, m, H-3', H-5', H-12)
BC-NMR ( 8 ppm * CDCl3) :
13.83 (-CO-O-CH,-CH3)
54.96 (C; » Co-OCH3)
60.08 (-CO-O-CH,-CH3)
7417 (Cs)
91.45 (C3)
113.20 (Cy)
113.84 (Cy)
116.59 (Cy)
120.30 (Cy3)
124.40 (Cy,)
128.30 (Cs)
124.63 (Cy)
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129.49 (Cy)
129.71 (Cs )
136.02 (Cg)
157.08 (Cyo)
157.32 (Cy)
161.64 (C,)
177.19 (-CO-O-CH,-CH3)
191.70 (C4)
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(T ) ~ Ethyl 2-[N-p-methoxybenzyl-(2'- fluoro)]anlllno -4-0X0-4,5-
dihydrofuran -3-carboxylate (5) 2. & =

B~it £4 1 (1.33g° 0.005 mole) 4= p-methoxybenzyl chloride
(11g-0.007 mole) 5 Rl » v BRiv £ 40 2 ek 72 % /@Tj‘—’_ﬁ.ﬂ% ’
#iv &4 5 (1169 60.25% ) > mp: 103~104C -

LS Tl
MS(m/z) : M* (385)

IR (v k& Cm'l) » 17329 (C;=0) - 1656.5 (C,=0)
UV A max (MEOH) nm: 274.2 (log € =4.87)

"H-NMR ( 6 ppm * CDCl3) :
1.04 (3H, t, J=7.0Hz, -CO-O-CH,-CH3)
3.70~3.90 (5H, m, -CO-O-CHy-CHs. C-OCHj)
4.66 (2H, s, H-5)
4.96 (2H,s H-7)
6.78 (2H, dd, J=6.7Hz, 2.0 Hz, H-10, H-12)
6.94~7.10 (4H, m, H-4, H-6', H-9, H-13,)
7.17 (1H, dd, J=10.2Hz, 1.4 Hz, H-5")
7.20~7.27 (1H, m, H-3")
BC-NMR ( & pom * CDCl3) :
13.84 (-CO-O-CH,-CH3)
54.53 ( Cyy-OCH3)
54.98 (C;)
60.05 (-CO-O-CH,-CH3)
74.12 (Cs)
91.23 (Cs)
113.73 (Cy * C12)
116.54 (Cg)
124.29 (Cy)
126.38 (Cy)
128.56 (Cy * Cs)
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129.563 (Cy > Cy3)
129.81 (Cg)

157.42 (Cy)

159.26 (Cy;-OCH3)
161.69 (C,)

177.04 (-CO-O-CH,-CH3)
191.64 (Cy)



(+ ) ~ Ethyl 2-[N-o-fluorobenzyl-(2'-fluor o)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (6) 2. & =

B~ it & $ 1(1.33g>0.005 mole) 4= o-fluorobenzyl chloride( 1.01g °
0.007 mole) = Rl » R &4 26 322 RIEHI > Wit £ P
6 (1259 67.02% ) > mp: 144~145C -

* g Ao T

K ¥ Q’{%—&r“f :
MS(m/z) : M* (373)

IR (v cmt): 1708.7 (C=0) - 1679.8 (C,=0)
UV A mex (MeOH) nm: 272.2 (log e =4.69)

"H-NMR ( 6 ppm * CDCl3) :
1.05 (3H, t, J=7.0Hz, -CO-O-CH,-CHs)
3.80 (2H, g, J=7.0Hz -CO-O-CH,-CH,)
4.65 (2H, s, H-5)
5.14 (2H, s, H-7)
6.91~7.06 (5H, m, H-3', H-4', H-5', H-6, H-10)
7.07~7.32 (3H, m, H-9, H-10, H-11)

BC-NMR ( 6 ppm * CDCl3) :
13.82 (-CO-O-CH,-CH3)
4851 (Cy)

60.13 (-CO-O-CH,-CH3)
74.20 (Cs)

91.50 (C3)

115.27 (Cyp)

116.49 (Cy)

121.62 (Cy)

124.09 (Cs)

124.31 (Cy)
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128.16 (Cyp)
128.36 (Cs)
129.73 (Cyy)
129.91 (Cy3)
130.10 (Cs)
157.51 (Cy)
161.49 (Cy)
161.70 (C,)
177.19 (-CO-O-CH,-CH3)
191.74 (Cy)
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(=) ~ Ethyl 2-[N-m-fluorobenzyl-(2'-fluoro)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (7) 2. & =

B~ it & 4 1(1.33g-0.005 mole)f= m-fluorobenzyl chloride( 1.01g -
0.007 mole) = Rl » R &4 26 322 RIEHI > Wit £ P
7 (0.98g: 5255% ) mp: 144~145C -

* g Ao T

K ¥ Q’{%—&r“f :
MS(m/z) : M* (373)

IR (v cm?): 17111 (Cs=0) - 1678.3 (C,=0)
UV A mex (MeOH) nm: 274.0 (log € = 4.57)

'H-NMR ( & yom * CDCl3) :

1.05 (3H, t, J=7.2Hz, -CO-O-CH,-CHs)

3.81 (2H, q, J=7.2Hz -CO-O-CH,-CH5)

4.66 (2H,s H-5)

5.04 (2H,s, H-7)

6.89~7.06 (5H, m, H-4, H-5, H-9, H-11, H-13)

7.11~7.33 (3H, m, H-3, H-6', H-12)
BC-NMR ( 8 ppm * CDCl3) :

13.83 (-CO-O-CH,-CH3)

54562 (C;)

60.15 (-CO-O-CH,-CH3)

74.20 (Cs)

9152 (Cs)

115.04 (Cy)

116.69 (Cy)

123.71 (Co)

124.47 (Cy)

128.16 (Cy)

128,57 (Cy)
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129.73 (Cy3)
129.96 (Cs )
130.12 (Cyp)
137.06 (Cg)
157.29 (Cyp)
162.53 (Cy)
161.60 (C,)
177.22 (-CO-O-CH,-CH3)
191.67 (C4)
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(~) ~ Ethyl 2-[N-p-fluorobenzyl-(2'-fluor o)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (8) 2. & =

B~ it & $ 1(1.33g>0.005 mole) 4= p-fluorobenzyl chloride( 1.01g °
0.007 mole) = Rl » R &4 26 322 RIEHI > Wit £ P
8 (1.06g > 56.84% ) > mp: 137~138C -

k¥ g doT
MS(m/z) : M* (373)

IR (v cmt): 17056 (C=0) - 1672.8 (C,=0)
UV A max (MEOH) nm: 274.0 (log e =4.44)

'H-NMR ( & yom * CDCl3) :
1.04 (3H,t, J=7,0Hz, -CO-O-CH,-CHs)
3.80 (2H, g, J=7.0Hz -CO-O-CH,-CH,)
4.66 (2H,s H-5)
5.01 (2H,s, H-7)
6.90~7.04 (4H, m, H-4, H-5, H-10, H-12)
7.08~7.19 (3H, m, H-6', H-9, H-13)
7.24~7.31 (1H, m, H-3)

BC-NMR ( 6 ppm * CDCl3) :
13.83 (-CO-O-CH,-CH3)
54.31 (C;)
60.12 (-CO-O-CH,-CHs)
74.16 (Cs)
91.37 (Cs3)
115.39 (Cy * Ci2)
116.64 (Cg)
124.48 (Cy)
128.25 (Cy)
129.72 (Cy)
129.88 (Cg)
130.11 (Cs)
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130.26 (Cy > Cy3)

157.37 (Cy)

162.32 (Cyy)

161.66 (C,)

171.13 (-CO-O-CH,-CH3)
191.64 (Cy)
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(4 ) ~ Ethyl 2-[N-o-chlorobenzyl-(2’-fluoro)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (9) 2. & =

B~ i+ & 4 1(1.33g° 0.005 mole){= o-chlorobenzyl chloride( 1.13g
0.007 mole) = Rl » R &4 26 322 RIEHI > Wit £ P
9 (0.99g > 50.76% ) > mp : 145~146C -

k3 By deT
MS(m/z) : M* (390)

IR (v cmt): 17299 (C=0) - 1666.3 (C,=0)
UV A mx (MeOH) nm: 273.6 (log e =4.56)

'H-NMR ( & yom * CDCl3) :
1.06 (3H, t, J=7,0Hz, -CO-O-CH,-CHs)
3.82 (2H, g, J=7.0Hz -CO-O-CH,-CH,)
4.63 (2H,s H-5)
5.22 (2H, s, H-7)
7.02~7.16 (3H, m, H-4, H-5', H-11)
7.19~7.31 (4H, m, H-3', H-6, H-12, H-13)
7.32~7.39 (1H, m, H-10)

BC-NMR ( 6 ppm * CDCl3) :
13.84 (-CO-O-CH,-CH3)
52.56 (C;)
60.18 (-CO-O-CH,-CHs)
74.23 (Cs)
91.70 (Cs)
114.84 (Cyp)
116.48 (Cg)
124.35 (Cyy)
126.89 (Csy)
127.95 (Cy)
128.38 (Cy)
129.21 (Cy)
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129.47 (Cs )
129.69 (Cy3)
129.84 (Cyp)
132.23 (Cy)
133.24 (Cg)
157.41 (Cy)
161.73 (C,)
177.26 (-CO-O-CH,-CH3)
191.82 (Cy)

62



() ~ Ethyl 2-[N-m-chlorobenzyl-(2'-fluoro)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (10) 2. & =

B~ it & $ 1(1.33g° 0.005 mole){= o-chlorobenzyl chloride( 1.13g
0.007 mole) % Rl » Wit &40 208 72 % /*@El_v‘bﬂ? » Y E 4
10 (0.95g > 48.71% ) > mp : 150~151C -

X g Ao T
MS(m/z) : M* (390)
IR (vi& cm™): 17299 (C;=0) - 1666.3 (C,=0O)
UV L (MeOH) nm: 2754 (log ¢ = 4.56)

'H-NMR ( & yom * CDCl3) :
1.05 (3H, 1, J=7,0Hz, -CO-O-CH,-CH3)
3.81 (2H, g, J=7.0Hz -CO-O-CH,-CH3)
4.66 (2H,s, H-5)
5.01 (2H, s, H-7)
7.01~7.12 (3H, m, H-4', H-5', H-6')
7.15~7.24 (4H, m, H-3', H-9, H-11, H-13)
7.25~7.31 (1H, m, H-12)
BC-NMR ( 6 yom * CDCl3) :
13.83 (-CO-O-CH,-CHs)
54.52 (Cy;)
60.17 (-CO-O-CH,-CH3)
74.21 (Cs)
91.53 (Cs)
116.71 (Cg)
124.49 (Cy)
126.20 (Cy4)
128.22 (Cs > Cy > Ci3)
129.84 (Cy > Cpp)
134.31 (Cyp)

63



136.53 (Cg)
157.30 (Cy)
161.60 (C,)
177.20 (-CO-O-CH,-CH3)
191.68 (C,)



(£ = ) ~ Ethyl 2-[N-m-chlorobenzyl-(2-fluor o)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (11) 2. & =

B~ it & $ 1(1.33g° 0.005 mole){= o-chlorobenzyl chloride( 1.13g
0.007 mole) % Rl » Wit &40 208 72 % /*@El_v‘bﬂ? » Y E 4
11 (0.95g > 48.71% ) > mp : 132~134C -

LS Tl
MS(m/z) : M* (390)

IR (v cm™): 1722.0 (C;=O) - 1683.6 (C,=0O)

UV A max (MeOH) nm: 275.0 (log € =4.63)
'H-NMR ( & yom > CDCl3) :
1.05 (3H, t, J=7,0Hz, -CO-O-CH,-CH3)
3.80 (2H, g, J=7.0Hz -CO-O-CH,-CH3)
4.65 (2H,s H-5)
5.01 (2H,s, H-7)
6.98~7.23 (4H, m, 3, H-4, H-5', H-6')
7.24~7.33 (2H, m, H-9, H-10, H-12, H-13)

BC-NMR ( 6 ppm * CDCl3) :
13.84 (-CO-O-CH,-CH3)
54.41 (C;)

60.15 (-CO-O-CH,-CH3)
74.18 (Cs)

91.44 (C3)

114.84 (Cy)
116.68 (Cy)
12451 (Cy)
128.24 (Cy)
12854 (Cq > Cy3)
129.18 (Cy* C2)
129.91 (Cs)
132.95 (Cy)
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134.01 (Cg)
157.32 (Cy)
161.63 (C,)
177.19 (-CO-O-CH,-CH3)
191.65 (Cy)
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(+ =) ~ Ethyl 2-(2’-methoxyanilino)-4-oxo-4,5-dihydro-
furan-3-carboxylate (12) 2. & =

P~ NaH (60% - 8.0g > 0.2mole) (7g 11 §2% 2. n-hexane ;% 3
NaH suspension #7 3 2. paraffin oil ) & %>t & k2. THF 40ml # {5 >
% M iF ~ diethyl malonate (32.0g > 0.2 mole) & THF 50ml z_ ;& &%
R R FSvR A gr1 10-12°C 0 £ BB F 4o chloroacetyl chloride
(11.3g > 0.1 mole) 2 THF 100ml i3 % » if 4r % {4 F-4% #GE (10-12
C) - P> "gfeex* Bk (40-45C) B2 > -] L AF¥r2
10-12°C - #- 2-methoxyaniline (12.3g > 0.1 mole) 2. THF 50ml ;3 ;%
PR BRY R EMIE- L AR B - B R
Bk NE2 K,ért < 3Ri> THF - g » 7k-k# > £ 17 CHCl3 B~ % % ~ H &
P ok 2 (8 0 1k MQSO, iz R IEHEZ % CHCly» Pk
HRREEET FHSH e EEhr e BLEL iR R ER
i &3 12 (16.79 > 60.29% ) > mp : 180~1817C -

ko HF BT
MS(m/z) : M* (277)

IR (v cm?):
1733.8 (C5=0) » 1658.6 ( C,-CO-OFEt)
3313.3 (NH)

UV AL max (MEOH) nm: 2754 (loge =4.44)

"H-NMR ( 6 ppm * CDCl3) :
1.39 (3H, t, J=7.0Hz, -CO-O-CH,-CHs)
3.95 (3H, s, C,-OCHs)
4.38 (2H, g, J=7.0Hz, -CO-O-CH,-CH3)
4.69 (2H, s, H-5)
6.93~7.00 (2H, m, H-4, H-6")
7.12~7.26 (1H, m, H-5")
7.73 (1H, dd, J=8.3Hz, 1.8Hz , H-3')
10.64 (1H,s,NH)
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BC-NMR ( 8 pom * CDCl3) :
14.31 (-CO-O-CH,-CH3)
55.87 (C,-OCH3)

60.20 (-CO-O-CH,-CH3)
75.20 (Cs)

87.91 (C3)

110.68 (Cy)

120.46 (Cg)

120.63 (Cs)

12457 (Cy)

125.86 (Cs)

149.20 (Cy)

164.94 (C,)

177.10 (-CO-O-CHy-CH3)
188.38 (C,)
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(+ =) ~ Ethyl 2-[N- benzyl-(2'-methoxy)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (13) 2. & =

B~ it & $ 12 (1.39g° 0.005 mole) f= benzyl chloride (1.1g > 0.007
mole) % R » wRRIL &4 2 b 2R RJEH 0 (B L 13
(0.59g > 32.15% ) mp : 106~108C -

LS Tl
MS(m/z) : M* (367)

IR (v k& Cm'l) : 17319 (C;=0) - 1656.5 (C,=0)
UV A max (MEOH) nm: 272.4 (log e =4.52)

"H-NMR ( 6 ppm * CDCl3) :
1.00 (3H, t, J=7.0Hz, -CO-O-CH,-CHs)
3.50~3.90 (2H, m, -CO-O-CH»-CH3)
3.84 (3H, s, C,-OCHs)
4.61 (2H, s H-5)
4.90~5.30 (2H, m, H-7)
6.78 (1H, dd, J=7.6Hz, 1.1Hz, H-6')
6.83~6.88 (1H, m, H-4")
6.91~6.96 (1H, m, H-5")
7.11~7.18 (2H, m, H-3, H-11)
7.21~7.30 (4H, mH-9, H-10, H-12, H-13)

BC-NMR ( 6 ppm * CDCl3) :
13.90 (-CO-O-CH,-CH3)
54.47 (C;)

55.55 (C,-OCH3)

59.95 (-CO-O-CH,-CH3)
73.98 (Cs)

91.26 (C3)

111.89 (Cy)

120.41 (Cg)
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127.70 (Cz)

128.21 (Cq > Cy; > Ci3)
128.34 (Cy > C1p)

129.00 (Cy)

129.44 (Cs)

135.13 (Cg)

154.26 (Cy,)

162.02 (Cy)

177.10 (-CO-O-CH,-CH3)
188.38 (Cy)

70



(- = ) ~ Ethyl 2-[N-0-methoxybenzyl-(2'-methoxy)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (14) 2. & =

B~it &4 12 (1.39g > 0.005 mole) §= o-methoxybenzyl chloride
(11g°0.007 mole) % Rl » it &4 2 hE =i R @@ﬁﬂf ’
#@iv 44 14 (051g - 25.69% ) mp: 160~162°C -

* g Ao T
MS(m/z) : M* (397)
IR (v em™): 17319 (C=0) - 1668.2 (C,=0)
UV A max (MEOH) nm: 274.4 (log e =4.54)

'H-NMR ( & yom * CDCl3) :
1.02 (3H, t, J=6.8Hz, -CO-O-CH,-CH3)
3.62 (1H, s, Co-OCHs)
3.60~3.90 (2H, m, -CO-O-CH,-CH3)
3.84 (1H,s, C,-OCHs)
459 (2H, s, H-5)
4.90~5.30 (2H, m, H-7)
6.75 (2H, d, J=8.1Hz, H-6', H-10)
6.83 (1H, d, J=6.8Hz, H-4')
6.88~6.96 (2H, m, H-5', H13)
7.16~7.26 (3H, m, H-3', H-11, H-13)

BC-NMR ( & pom * CDCl3) :
13.89 (-CO-O-CH,-CH3)
49.52 (C;)

54.88 (Cy-OCH3)

55.51 (C,-OCH3)

59.93 (-CO-O-CH,-CHs)
73.96 (Cs)

91.31 (Cs)
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109.91 (Cy)
111.51 (Cyp)
120.09 (Cq > Cy2)
123.32 (Cy)
127.97 (Cyy)
129.18 (Cy > Cs)
129.36 (Cg)
154.42 (Cy)
135.13 (Cg)
157.05 (Cy)
162.24 (C,)
176.60 (-CO-O-CH,-CH3)
191.68 (C,)
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(- I )~Ethyl 2-[N-m-methoxybenzyl-(2'-methoxy)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (15) 2. & =

B~iv & 4 12 (1.39g > 0.005 mole) 4= m-methoxybenzyl chloride
(1.1g°> 0.007 mole) & Rl Wit &4 2 chg =2 2 /?@j‘l_ﬁ.ﬂ? ’
@ &4 15 (0.58g > 29.74% ) > mp : 113~1157C -
k¥ g doT

MS(m/z) : M* (397)
IR (v k& Cm'l) : 17165 (C;=0) - 1683.8 (C,=0)
UV A max (MEOH) nm: 274.4 (log e =4.74)

"H-NMR ( 6 ppm * CDCl3) :
1.00 (3H, t, J=7.0Hz, -CO-O-CH,-CHs)
3.71 (1H, s, Cy-OCH3)
3.60~3.85 (2H, m, -CO-O-CH,-CH3)
3.86 (1H, s, C,-OCHs)
4.61 (2H,s H-5)
4.90~5.30 (2H, m, H-7)
6.69~6.85 (4H, m, H-6'H-9, H-11, H-13)
6.91 (1H,t, J=2Hz, H-4")
6.95 (1H, t, J=1.8Hz, H-5')
7.17 (1H, d, J=7.8Hz, H-12)
7.24 (1H, dd, J=8.9Hz, 2.2Hz ,H-3')

BC-NMR ( 6 ppm * CDCl3) :
13.89 (-CO-O-CH,-CH3)
54.39 (C;)

54.93 (C40-OCH3)
55.57 (C-OCH3)

59.93 (-CO-O-CH,-CH3)
73.98 (Cs)

91.33 (Cs)
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111.92 (Cy)
112.91 (Cyy)
114.02 (Cy)
120.50 (Cq > Cy3)
128.18 (Csy)
129.10 (Cy)
129.23 (Cyp)
129.41 (Cs )
136.70 (Cg)
154.21 (Cy)
159.36 (Cyp)
161.98 (C,)
176.61 (-CO-O-CH,-CHg3)
191.60 (C4)
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(+ = ) ~ Ethyl 2-[N-p-methoxybenzyl-(2'-methoxy)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (16) 2. & =

B~iv &4 12 (1.39g > 0.005 mole) = p-methoxybenzyl chloride
(11g-0.007 mole) = Rt » v RRi- &4 2 i0E =3 2 i J2H 3%
#Hi- &% 16 (04g-°2051% ) > mp: 134~135C -

3 Hdp e

MS(m/z) : M* (397)
IR (v k& Cm'l) : 17203 (C;=0) - 1660.5 (C,=0)
UV A max (MEOH) nm: 273.0 (log e =4.81)

'H-NMR ( & yom * CDCl3) :
1.00 (3H, t, J=6.7Hz, -CO-O-CH,-CH3)
3.75 (1H, s, C;-OCHs)
3.60~3.85 (2H, m, -CO-O-CH,-CH3)
3.85 (1H, s, C,-OCHs)
4.62 (2H, s, H-5)
4.90~5.30 (2H, m, H-7)
6.74~6.86 (4H, m, H-4'H-6', H-10, H-12)
6.95 (1H,d, J=8.4Hz, H-5')
7.04 (2H, d, J=8.6Hz, H-9, H-13)
7.21~7.26 (1H, m, H-3")

BC-NMR ( 6 ppm * CDCl3) :
13.89 (-CO-O-CH,-CH3)
53.82 (C;)

54.97 (Cu-OCHs)

55.55 (C,-OCH3)

59.93 (-CO-O-CH,-CH3)
73.93 (GCs)

91.13 (C3)

111.87 (Cy)
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113.51 (Cyp’ Cyp)
120.38 (Cq)
127.10 (Cg)
128.41 (Cy)
128.85 (Cy)
129.40 (Cs )
129.92 (Cy > Cy3)
154.30 (Cy)
159.06 (Cyy)
162.03 (C,)
176.44 (-CO-O-CH,-CH3)
191.54 (C,)
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(- = ) ~ Ethyl 2-[N-o-fluor obenzyl-(2'-methoxy)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (17) 2. & =

B~it &4 12 (1.39g > 0.005 mole) §= o-fluorobenzyl chloride
(1.01g- 0.007mole) % RmALl > Wit &4 2hs =% % /@EJ_%% ’
#iv &4 17 (0.78g > 40.52% ) > mp : 102~103C -
k¥ g doT

MS(m/z) : M* (385)
IR (v k& Cm'l) : 17220 (C;=0) - 1656.5 (C,=0)
UV A max (CHCI3) nm: 271.4 (log e =4.68)

"H-NMR ( 6 ppm * CDCl3) :
1.01 (3H, t, J=6.8Hz, -CO-O-CH,-CHs)
3.60~3.85 (2H, m, -CO-O-CH»-CH3)
3.84 (1H, s, C,-OCHs)
4.61 (2H, s H-5)
4.90~5.30 (2H, m, H-7)
6.76~6.88 (1H, m, H-6")
6.91~7.01 (1H, m, H-4, H-10, H-12)
7.06 (1H, dd, J=7.5Hz, 1.2Hz, H-5')
7.21~7.31 (3H, m, H-3, H-11-, H-13)

BC-NMR ( 8 pom * CDCl3) :
13.88 (-CO-O-CH,-CH3)
47.74 (C;)

55.52 (C,-OCH3)

59.99 (-CO-O-CH,-CH3)
74.03 (Cs)

91.13 (C3)

111.78 (Cy)

115.09 (Cy)

120.37 (Cg)
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122.27 (Cy,)
123.88 (Csg)
128.00 (Csy)
128.69 (Cy )
129.62 (Cy3)
130.30 (Cs)
154.40 (Cy)
160.55 (Cy)
162.06 (C,)
176.66 (-CO-O-CH,-CHg3)
191.65 (Cy)
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(- ~) ~ Ethyl 2-[N-m-fluorobenzyl-(2'-methoxy)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (18) 2. & =

B~it & 4 12 (1.39g - 0.005 mole) f= m-fluorobenzyl chloride
(1.01g->0.007mole) & BmAl s ww BRIt &4 208 =02 % /f@ﬂﬁ,% ’
#iv 44 18 (0.54g > 28.05% ) mp : 139~140C -
ki H Ao

MS(m/z) : M* (385)
IR (v cmt): 17191 (C=0) - 16485 (C,=0)
UV A mx (MeOH) nm: 272.2 (log e =4.50)

"H-NMR ( & ppm * CDCl3) :
1.02 (3H, t, J=7.0Hz, -CO-O-CH,-CH3)
3.60~3.85 (2H, m, -CO-O-CH,-CH3)
3.85 (1H, s, C,-OCH3)
461 (2H,s H-5)
4.90~5.30 (2H, m, H-7)
6.83~6.98 (6H, m, H-4', H-5', H-6', H-11, H-12, H-13)
7.17~7.32 (2H, m, H-3, H-12)

BC-NMR ( 8 ppm * CDCl3) :
13.89 (-CO-O-CH,-CH3)
54.02 (C;)

55.55 (C,-OCH3)

60.01 (-CO-O-CH,-CH3)
74.01 (Cs)

91.39 (C3)

111.97 (Cy)

114.66 (Cy)

115.20 (Cqy)

120.53 (Cg)

123.85 (Cy3)
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128.04 (Cy)
128.90 (Cy )
129.57 (Cs)
129.82 (Cy,)
137.69 (Cg)
154.18 (Cy)
162.45 (Cyp)
161.94 (C,)
176.68 (-CO-O-CH,-CH3)
191.60 (C4)
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(- 4 ) ~ Ethyl 2-[N-p-fluor obenzyl-(2'-methoxy)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (19) 2. & =

B~it & 4 12 (1.39g > 0.005 mole) f= m-fluorobenzyl chloride
(1.01g- 0.007mole) % RmALl > Wit &4 2hs =% % /f@ﬁljbﬂ? ’
#Fi- &4 19 (0.34g - 17.67% ) > mp: 138~139C -
k¥ g doT

MS(m/z) : M* (385)
IR (v k& Cm'l) : 17354 (C;=0) - 1656.6 (C,=0)
UV A max (MEOH) nm: 272.6 (log € =4.67)

"H-NMR ( 6 ppm * CDCl3) :
1.01 (3H, t, J=6.5Hz, -CO-O-CH,-CHs)
3.60~3.85 (2H, m, -CO-O-CH»-CH3)
3.83 (1H, s, C,-OCHs)
4.61 (2H, s H-5)
4.90~5.30 (2H, m, H-7)
6.81~6.88 (2H, m, H-4', H-6)
6.94 (2H, d, J=8,5Hz, H-3', H-5')
7.07~7.14 (2H, m, H-10, H-12)
7.22~7.31 (2H, m, H-9, H-13)

BC-NMR ( 8 pom * CDCl3) :
13.90 (-CO-O-CH,-CH3)
53.65 (C;)

55.54 (C,-OCH3)

59.98 (-CO-O-CH,-CH3)
73.97 (Cs)

91.24 (C3)

111.93 (Cy)

115.08 (Cyo * C12)
120.47 (Cg)
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128.23 (Cy)

128.68 (Cy)

129.55 (Cs )

130.31 (Cy° Cy3)

130.90 (Csg)

154.25 (Cy)

162.15 (Cyy)

162.01 (C,)

176.54 (-CO-O-CH,-CH3)
191.54 (Cy)
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(= +) ~ Ethyl 2-[N-o-chlorobenzyl-(2'-methoxy)]anilino-4-oxo-4,5-
dihydrofuran -3-carboxylate (20) 2. & =

B~it &£ 4 12 (1.39g ° 0.005 mole) §= o-chlorobenzyl chloride
(1.13g:> 0.007mole) = Rl » WRRi* &4 28 = 2 2 /%@E:lv‘b,% ’
#iv &4 20 (0.74g > 36.82% ) > mp: 114~116TC -
3 Hdp e

MS(m/z) : M* (402)
IR (v k& Cm'l) : 17299 (C;=0) - 1664.4 (C,=0)
UV A max (MEOH) nm: 272.4 (log e =4.51)

'H-NMR ( & yom * CDCl3) :
1.02 (3H, t, J=6.9Hz, -CO-O-CH,-CH3)
3.60~3.90 (2H, m, -CO-O-CH,-CH3)
3.86 (1H, s, C,-OCHs)
459 (2H,s, H-5)
5.22 (2H, m, H-7)
6.80 (1H, d, J=7.6Hz, H-6")
6.91 (1H, d, J=8.3Hz, H-4')
7.00 (1H,d, J=7.8Hz, H-5')
7.16~7.39 (5H, m, H-3, H-10, H-11, H-12, H-13)

BC-NMR ( 8 pom * CDCl3) :
13.88 (-CO-O-CH,-CH3)
51.89 (C;)

55.53 (C,-OCH3)

60.04 (-CO-O-CH,-CH3)
74.05 (Cs)

91.56 (C3)

111.77 (Cy)

120.39 (Cg)

126.63 (Cy)
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127.80 (Cy)

128.87 (Cy; > Cs)

129.30 (Cy; > Ci3)

129.52 (Cyp)

132.91 (Cy)

133.25 (Cg)

154.33 (Cy)

162.08 (C,)

176.75 (-CO-O-CH,-CH3)
191.75 (Cy)



(= -+ =) ~ Ethyl 2-[N-m-chlorobenzyl-(2'-methoxy)]anilino-4-oxo-
4.,5- dihydrofuran -3-carboxylate (21) 2. & =

B~ &4 12 (1.39g > 0.005 mole) §= m-chlorobenzyl chloride
(113g-0.007mole) % AL » Wit &4 2hE =i % /f@ﬁljbﬂ? ’
#iv &4 21 (0529 25.87% ) > mp: 108~110C -
3 Hdp e

MS(m/z) : M* (402)
IR (v K& cm?t): 1706.8 (Cs=0) - 16779 (C,=0)
UV A max (MEOH) nm: 272.8 (log € =4.67)

'H-NMR ( & yom * CDCl3) :
1.01 (3H, t, J=6.9Hz, -CO-O-CH,-CH3)
3.60~3.90 (2H, m, -CO-O-CH,-CH3)
3.84 (1H, s, C,-OCHs)
4.61 (2H,s, H-5)
4.90~5.30 (2H, m, H-7)
6.83~6.88 (1H, m, H-6')
6.94 (2H, dd, J=7.9Hz, 1.9Hz, H-4', H-13)
7.03 (1H, dd, J=8.0Hz, 1.8Hz, H-5')
7.13~7.31 (4H, m, H-3', H-9, H-11, H-12)

BC-NMR ( 8 pom * CDCl3) :
13.89 (-CO-O-CH,-CH3)
53.99 (C;)

55.55 (C,-OCH3)

60.02 (-CO-O-CH,-CH3)
74.02 (Cs)

91.41 (C3)

111.97 (Cy)

120.55 (Cg)

126.37 (Cy3)
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127.87 (Cy)
128.04 (Cyy)
128.37 (Cy)
128.82 (Cy)
129.47 (Cys)
129.62 (Cyp)
134.03 (Cg)
137.19 (Cyo)
154.17 (Cy)
161.92 (C,)
176.64 (-CO-O-CH,-CH3)
191.63 (C4)
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(= -+ =) ~ Ethyl 2-[N-p-chlorobenzyl-(2'-methoxy)]anilino-4-oxo-
4,5-dihydro- furan-3-carboxylate (22) 2. & =

B~it &£ 4 12 (1.39g ° 0.005 mole) §= p-chlorobenzyl chloride
(1.13g> 0.007mole) 5 Rm#l > v Rt &4 2 22 2 /f@ﬁljbﬂ? ’
Fi- &% 22 (0.71g > 35.32% ) > mp: 142~144°C -
k¥ g doT

MS(m/z) : M* (402)
IR (v k& Cm'l) : 17376 (C;=0) - 1656.6 (C,=0)
UV A max (MEOH) nm: 272.4 (log e =4.55)

"H-NMR ( 6 ppm * CDCl3) :
1.01 (3H, t, J=6.6Hz, -CO-O-CH,-CHs)
3.60~3.90 (2H, m, -CO-O-CH»-CH3)
3.83 (1H, s, C,-OCHs)
4.60 (2H, s, H-5)
4.90~5.30 (2H, m, H-7)
6.81~6.91 (2H, m, H-4, H-6")
6.94 (1H, d, J=8.5Hz, H-5')
7.08 (2H, d, J=8.3Hz, H-9, H-13)
7.19~7.31 (3H, m, H-3', H-10, H-12)

BC-NMR ( 8 pom * CDCl3) :
13.90 (-CO-O-CH,-CH3)
53.77 (C;)

55.54 (C,-OCH3)

60.00 (-CO-O-CH,-CH3)
73.98 (Cs)

91.30 (C3)

111.96 (Cy)

120.51 (Cg)

128.12 (Cy)
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128.36 (Cy > Cy3)

128.76 (Cy )

129.58 (Cs )

129.80 (Cyo > Cy2)

133.62 (Cyy)

154.20 (Cy)

161.96 (C,)

176.61 (-CO-O-CH,-CH3)
191.54 (C,)
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A 66.70~7.30ppm -
(b) Ethyl 2-[N-substituted benzyl-(2'-methoxy)]anilino-4-oxo-4,5
dihydrofuran—S—carboxyIate K2 RN
B AT S g > B H-5 2 B kD 5459~462ppm
TN FESLE & %%i— 535 % 6 1.00~102ppme 2 figz. & ¥ A
HEP e £ > Hag - 300 5350~390ppm,L1FL iy
+ o H-7 22 %,{— #435% 64.90~5.30ppm & - * PR 2 F
F oo ¥R 24 AME - A 56.70~740ppm -
s PCprmi Rk
(a) % Ethyl 2-[N-substituted benzyl-(2'-fluoro(or methoxy))]
anilino-4-oxo-4,5-dihydrofuran-3-carboxylate iz B x 7 i
E 7 IR Co 2o M- I3 S 74ppm */iT ¢ g2 ¥
ABE T A - ddas wAt §14 ppm 2 6 60ppm it o Cr 2
A EL- L35 5 54~-55ppm s i . g Mt g o Ca2 L
B~ 392t § 91~02ppm o C, z 3 BE— L i92% § 162~164
ppm > & @ LELs g gt gja Bl 5 A% 2 HA 5 - K 3Et
0 176~177ppm *&iT ; Cy2- M HL— 4353 §192ppm *ifiT °
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L~ iefoigd e p g miﬁfﬁﬁﬁff‘uﬁd z

L # 4 5 & (WKY strain) & £ 200-300 7 » < %€ 921 54 heparin
(300U/kg) i 4 pentobarbital sodium (50 mg/kg) frfs 5 4 55 1 4 #t
(cervical dislocation) = sV fk4: > A@FB B FWHREF (95
% O,+5)% CO,) 2. Tyrode 3% ® » #-=% ~{«‘u5;£4r:<3§/w\;%¢;uu
FACRIB P A HAmMm x 6mmz £ 3 AER o £} ‘z%,l;—wrj‘lmzz%gz
BRI AR A N 7 Tyrode i ik v R & F ke F i% 2 (organ
bath) *» »§ & &d% 37°C> ¥ - H R jirrﬁé 4 #& & % (force transducer
Type BG 25, Cleveland , Ohio, U.SA) & & d e+ % ( Gould Recorder
RS3200) =47 % £ »]z‘{ﬁ&E 4 o

EALT BREF LIRS HJO5~105 » FTHFE4it 7 E 5% -
T %2 L RIEAN AR Imse & B R E (threshold) = ﬂj;‘;ir’ﬁ
E"’.%‘%ﬁa)i W2 HZ R5lAefelgh s o +o S BRFIP 2§ 5 &
g E e ?;frﬁgf r”{fﬁ*tf'jfz”l{fﬁ" ox%ﬁ_gﬁvsmﬁlj\j_/b

fi—TZOIa\éf‘_é SRR B oo

1‘3)&

2~ F T Rk E A
(1) Tyrodeiz:% (mM) :
A ~NaCl 137 ,KCl 5.4 ,MgCl, 1.1, CaCl, 1.8, NaHCO; 11.9,
NaH,PO, 0.33, dextrose 11.0, 95% O, + 5% CO, -
B ~ NaCl 137.0, KCl 54 , KH,PO,4 1.2 , MgSO, 1.22 , CaCl,
1.8 , dextrose 11.0 ,HEPES 6.0,100% O, , ' NaOH j =_
I pH74-

(2) priizik
& 4¢ HEPES-buffered Tyrode ;3 /% 7z collagenase (Sigma
typel) 1 mg/ml 2 protease (Sigmatype XIV ) mg/ml -

(3) % 4&% % (interna solution) :
A~NaCl 10.0, KCl 120.0, MgATP5.0,, EGTA 5.0, cAMP0.3,
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HEPES10.0, ™ KOH j§ =32 pH7.2-

B2 Cst 2tz (mMM):
CsCl 130.0, TEACI 15.0, EDTA 5.0, cAMP0.03 , HEPES
10.0, dextrose 5.0, 1 CSOH j =2 pH7.2-

SR R A
Quinidine, Propranolol , 4-aminopyridine (4-AP) , () Verapamil ,
Lidocaine, Prazosin , Pyrilamine , Tetrodotoxin ¥ & p Sigma Chem. Co.
U.SA - Mf 4-AP, Prazosin, Pyrilamine 2 TTX ™4 33 -k 573 & ¢t >
H gz 2k 1) dimethyl sulfoxide (DMSO) = 74 #| iF stock solution o
LR EF %k DMSO 7 &2 0.1% 47 %k %+ P giv® o

4 A ? '%Eﬁ:‘):%m ':UF
F oy TioE R L (MeantSE) &7 - @ § Sk e ¥
PRz £ 8 5 2 Student stest 4v 11 3= o

e B OITiE AR T 2
1~ Aterial rings 2. #] %
= # < v R(SD dtrain)# % 250-300 5. » -k *% %73 & pentobarbital
sodium ( 50 mg/kg )fps 4 §f a4 3 ( cervical dislocation )& 3t 4k
PoA@FENg glaie o BRUREF(95 % O, + 5% CO, )2 5m
krebs 3% @ > & F e RIAL B T 2 K Bmm 2 Bk o 1A B
platium hooks » — =} F 2 &% ¢ & > B » P 2 krebsiz g LR &
F 2 e ® (organbath)® - f & dF 37 C > ¥ - Rl ik
i B (FORT 10, WPl CO. Sarasota , FL., USA.) # &d 4%
( Windowgraf , Gould Inc. , Cleveland , Ohio,U.SA) % 4ri& % -
BEALERI G EHIES G105 |, FT iR L4t
B~ 1 0 T 7 60-90 4~ 45154038170 B o &2 F = M A Jo¥e j¥_aortic
rings® # 41> L% ACh(3uM R A ‘mPz £L3 (5> £ * phenylephrine
(PE,3uM) iRp A i L feifg > e 79 %
(ps: krebs 3% (MM)2. 2= :
NaCl 118.2 , KCl 4.7 , MgS0O,1.2 , NaHCO325.0 , KH,PO,1.2 ,
CaCl,1.9, dextrose 11.7 )
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2~ fespd 2Rl

DR PE (R R_3x10 5] 3x10°M ) 7 1@
- ,}&Ei—ﬂz,..ﬂﬁu& igd Ao g% krebs 3R kiFikiw
e E Pk A AR RIS LFRIE P
prazosin ( « i-adrenergic receptor bloker) v 2 {8 3] ¥
- l]ﬂ:,ﬁ)’ﬁ—ﬂ{,_ﬂﬁl}: ﬁ'F[Eb A o

% - ®d PE(3uM) > endothelinl (10nM) > PGF..

(10 M)»U46619(20nM ) angiotensin 11 (0.3 M ) »
serotonin (10 M) » phorbol (1 M) K* (60 nM)
Tl n pligEh kg gmie iy BRFLT LA
PR ERZFERCE REERHR o U A KA T
ARl 2% o (311 U46619 H_ - B thromboxane g
e o)

Pipl 3% PR P A e B TR T

wehk 4 5 & FERIC 42 1T 8 o

- B4k ¥ aorticrings - #&4 L-NAME (0.3mM)
hemoglobin (10 M) , methyl blue (10 M) , ODQ
(304 M), atropine( 1 ¢« M), tetraethylammonium( 10
mM ) > indomethacin (10 M) , glibenclamide (10
M), 4-AP(0.1 mM ), charydotoxin( 0.1 ¢« M ), apamin
(0.AmM ) #7ie = 2 38&)% 7% » 30 &~ 4is £ & FPR|
CEPREBEFFHR UBEESE o

(3 : L-NAME 3 NO £ = #r4]# > hemoglobin %
NO '?Pi"/f A > methyl blue % guanylate cyclase #r+]#]
atropine = muscarinic receptor antagonist @ tetraethyl-
ammonium % 253 & 4 K™ i f2 %73 > indomethacin
% cyclooxygenase #r+#]4 - glibenclamide % K™if i
PRETA > 4-AP A G T Rikip iz KU i A
charydotoxin 3 # Caf" iz #f #+ 2. K3 i fe 7 o )
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