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H,,N,0, MW 210. 24, i} 8 1. C, 74. 27; H, 4. 79; N, 13. 33,
L&, c, 74.11, H, 4.73; N, 12 92,

HEM “Z¥K” o[ #/f Ting % (Ep 0347698, 1989) %
B B & .

1, 3—"%—1— (4—H ¥ E) —2H— M rg3F [2, 3—b]
Wt hE —2—Kd R 3 EP 0347698 i B A k¥ &, mp 154—
155°C, Lt mp 148—150C,

—_— ]0 —




1,3——F—1—FE—3, 3—H U—HEERFE) —2H—
Mg [2, 3—b] ME—2—B_-HBEBEREY

Biami1iedy A, 3——8—1—%E—2H— M E 3
[2, 3—b] BLE—2—E]) (1. Og, 4. 76mmol) kb7 NaH (0. 55g,
22. 9mmol) F 25ml F7k THF PRIBER, H TEBESHAT
WEWSH., AERAYDEIEMN I—tEREALEILY
(2. bg, 15. 2mmoel) M0, HERKA T HIEH 3 pof. ¥HiE
G ER 3044, #HEEER, ML HTE 200ml CH,CL, ] 20ml
RZRGE ., FHILER 2X100mi By Ak f#h R ¥4, J§ MeSO, T
%, ofjE, #f‘ﬁéﬁg"‘{m%%v 2 TLC (CHCl;—MeQH, 9: 1)
MEERADGR, $imky AR AaE4a4E, CHCl,—MeOH
(9: 1) fEfRztH, &HE LIRS, A INHCI/ELO 438, ¥
BERG, BREIARHTEY, 2K EERBEE, TR 3. TY
(0. 85g); mp 184. 0—185. 0°C; IR (nujol); 1716em~! (CO);'H
NMR (DMSO d; TMS). d, [3. 67 (d, 2H), 3. 76 (d, 2H), CH,
—C—CH,], [6. 87 (d, 4H), 8. 60 (d, 4H) % 4—Pyr],
[7. 38 (m, 1H), 8. 00 (d, 1H), 8. 20 (d, 1H), 2, 3—disubs.
Pyr], 7. 41 (m, 5H, Phe); mass spec m/e 382 (M+1); T X
4 $F CpsHyoN,O 2HCL 0. 5H,0, MW 474 39, i} H {& . C, 63. 30,
H, 4.89; N, 11. 81, %{i{4. C, 63. 43, H, 4. 69; N, 11. 68,




1, 3—"H—1— (U—FH KX E) —3, 3—W (4—HEEH
) —2H—M g3 [2, 3—b] Mg —o—E ik
H1— A—EFE) —1, 3——H—28—mrg 3 [2, 3—
b] Mg —2—F8 (Ting 55, Ep 0347688A) VLM H 1 PAYES
mY, BERFEHTY, ™ FE 64%; npl37C (4 8 IR
(nujol); 1718 ¢€0),'H NMR (DMSOd;, TMS). d [3.70 (d,
2H), 3. 93 (d, 2H), CH,—C—CH,], [7. 1 (m, 1H), 7. 5
(d, 1H), 8. 35 (d, 1H), Pyr], [7.65 (d, 2H), 8. 77
(2H), 4—Cl—Phe], [8. 10 (d, 4H), 8. 95 (d, 4H), 4
4—Pyr]; mass spec m/e 427 (M+1),
& 5 2

9,
& = /
mo Yo \l @) ———— e
NN NN

A

B C
H=2k (&) 4#1, 3——H—1—FE— 20— 3
[2, 3—b] FEGE—2—ER (3. 28, 15. 22mmol) HIWE—4—



B¥ (1.63g, 15. 22mmol) F 50ml EtOH Ry &%, HFEER
Fi# 16 bt WAYE B HHA) 100m! EtOH F %, WA EF
80C, HEENRSRPRE 24 /0. TREELERMERE, B
Yo EtOH $iik, FHT4#H, £ a, o—FKIBAMBKE, mE 999
(4. 58)3 mp 199—200C 4 IR (nujol); 1723 (CO) em~!;'H NMR
(CDCl, TMS). & [6. 88 (m, 1H), 7. 71 (d, 1H), 8. 16 (d,
1H), 2, 3—disubst. Pyr], [7. 40 (m, 2H), 7. 53 (m,
3H), Phe], [7. 48 (d, 2H), 8. 76 (d, 2H) 4—Pyr], 7. 88
(s, 1H, C=CH); mass spec m/e 300 (M+41),

F] NaBH, (0. 51g, 13. 48mmol) ¥ F 100ml 3¢ 7k THF
FE) e, b—RIBRBBEK B&% 2B) (4. 0g, 13. 36mmeal),
HEZBRTHHFE 160, KEAPRE1PH, RHEZER,
fBesml ZEERE, FEESTRSE . # &P 7E 150mt CH,CL, 7
50ml {2 §1 NaHCO, 2~ i 4+ B, H LM FAAMEAER, ALK
MzSO, T8, i1#, FEZE TR, GIHFFHFY Gi& 6
2C), £ —¥ 5854 (TLC, CHCl,—MeOH, §: 1), 7% 84%
(3. 80g); IR (CHCI, film), 1726 (CO) em~!;'H NMR (CDCl,
TMS): & [3. 22 (2d, 1H), 3. 50 (2d, 1H) CH,—Pyr], 3
g6 (m, 1H, CH), [6. 93 (dd, 1H), 7. 25 (m, 1H), 8. 12
(d, 1H), 2, 3—disubst. Pyr], 7. .0—7. 4 (m, 5H, Phe),
[7. 41 (d, 2H), 8. 48 (d, 2H), 4—Pyr]; mass spec m/e 302
(M+1),

& Hl 3

— 13 —



N
H

HH /
"1 0 ——= [ [ >0

NN NN
Cl Cl

B C

1, 3—"8—1— —HFE) —3— U—MREFE) —2H—
Mpeg 3 [2, 3—b] Mk —2—E

i1, 3——&—1— U—FFE) —28—0 K3 [2, 3—
b] MpiE—2—EAREH &6 2 FERY, WEFTEH T RE
(3C), FHy=s 859 mp 177—179°C (4 )y IR (nujol);
1732em~! (CO)Y,;'H NMR (CDCl, TMS). 8 [3. 41 (m, 1H), 3.
52 (m, 1H), CH,—Pyr], 4. 03 (¢, 1H, CH—C—Pyr), [7.
02 (m, 1H), 7. 3 (M, 1H), 8. 18 (d, 1H) 2, 3—Pyr], 7.
a5 (m, 4H, Phe—Cl), 7. 35, 8. 46 (2d, 4H, 4—Pyr); mass
spec m/e 336 (M4-1),

1, 3——8H—1— (U—8¥kE) —3— G—REFE) —3—
(4—mp e PE) —2H—M g [2, 3—b] Mg —2—F 3
i




Fl NaH (0. 26g, 10. 7Tmmol) KM 1, 3——H—1— (4—
SEE) —3— (—WRERE) —2H—MErg3H [2, 3—b] M
g —2—Ed (3. 0g, 8. S3mmol) FJ 76ml 7k THF PEIEHK , FF
EERTHRHA 0S4, AEEWHHET 26mi LK THF 15 a
~H—m—FEE (1. 93z, 8. 82mmol) WBERF RSP T
HE. KREePEZETRERKATHHE 24 00, FEHZET
4. FRPYIE 150ml CHCL, M 100mi K Z RIS BL. HHLEH
DAY R e, RS BEE KB E, BTk MeSO, T8, i3 38, 7
RGEE—WHEKE., FRBARBBTLERN MeOH F1, HHER
fa 3 i {k , CHCL,—MeOH (95 : 6) {E@zIfH, &3 E MR,
HEZT®SE 26ml, #F IN HCI—Et,0 (10ml) &3, 1545
HRESHRAYREE—WERE, FHEH ELO WY, B2
‘HZ%* fﬁ%ﬂ‘% Et,0 %{%t #‘?ﬁ! ﬁﬁﬂﬁf%ﬁﬁf‘#ﬁ. )EE""?@
Wik, 75 87% (3.8); IR (nujol); 2229 (CN), 1723
(CO) em~!;'H NMR (DMSO ds TMS). 53. 4—3. 6 (dd, 2H,
CH,—Phe), 3. 6—3. 85 (dd, 2H, CH,—Pyr), [6. 91 (d,
2H), 7. 25 (M, 3H), 7. 61 (m, 3H), Phe— Cl f] Phe—
CN], [7. 37 (dad, 1H), 7. 96 (d, 1H), 8. 20 (d, 1H), 2,
3—Pyr], [7. 651 (d, 2H), 8. 71 (d, 2H, 1, 4—Pyr]; mass
spec m/e 451 (M+1), JT &£ 4 7 C,H,,N,0Cl HCl, MW 487. 39,
i+E1{E. C, 66.54, H, 4. 14, N, 11. 50, LA,



1, == 1— e REE) —3— G—RRERE) —3—
(A—Mt e B E) —2H—Mr iz [2, 3—b] Whg—2—FH
By

FAREM MeOH 4 1, 3—ZH—1— (4—FFE) —3—
(4—Pi g A5 B ) —2H—RiL P 3 [2, 3—b] At le —2—d (3. 0s,
8. 93mmol) il 20ml IN NaOH B 2 A ER . EHHET 10ml
FPE S— i EFERERLY (.6, 8. 82mmol) HIEI
Y. FREDEZBETHH 20, B35 20m IN
NaOH 203 IR AYEEBRTHHA 24 0, HFEHS TS . H
KPTE 200ml CH,CL, fi] 4 Bl , FA&E Kk ¥, MgSO, T4, T4,
# F3 20ml 1IN HCI/Et,O %038 . ¥ EE mATiE, Bk
HFETHR, BIFEHZY, 775 90% (4, 0g)ymp 208—211C
(4 #8)s IR (nujol); 1720 em~' (CO);'H NMR (DMSO d
TMS).: 83. 65 [m, 2H, CH,— (3—Pyr)], 3. 71—3. 91 [q,
2H, CH,— (4—Pyr)], [7. 06 (4, 2H), 7. 22 (m, 1H), 7.
53 (d, 2H), 7. 60 (d, 2H), 7. 85 (dd, 1H), 8. 04 (dd,
2H), 8. 22 (d, 1H), 8. 52 (s, 1H), 8. 84 (d, 3H), Ar],
mass spec m/e 427 (M41),




K 5

1, 3—_5—1— (4—%3-5%) —3— CGRERE) —3— (4—
iR EPE) —2H—WSF [2, 3—b] HilE—2—Kf

FREEAMMeOH {3 1, 3——H—1— 4A—8F H) —3—
(4—Mp e K E) —2H—M R [2, 3—b] MtE—2—H) (3.
0g, 8. 93mmol) M 20ml IN NaOH iR &P B IEE. B\-E
F (1. 24g, 9. 82mmol) MIEEAYFEEBRBTHH 24 0,
HEREERMEE, BA¥E, HEEST TR, BIHFE
B, 78 87% (3.30g); mp 182—185C; IR (nujol);
1727cm™! (CO);'H NMR (CDCl, TMS); & 3. 29 (dd, 2H, Phe
—CH,), 3. 4—3. 7 (g, 2H, Pyr—CH,), [6. 75 (4, J=38.
8, 2H), 6. 9 (m, 2H), 7. 1 (m, 6H), 7. 35 (d, J=8. 4,
2H), 7. 61 (d, I=7. 3, 1H), 8. 05 (d, J=6. 6, 1H), 8.
33 (4, J=6. 2, 2H), Ar]; mass spec m/e 426 (M+4-1), TTE
4 #F C,6H2N,0Cl, MW 425. 92, i} 84k . C, 73. 32, H, 4. 73,
N, 9.87, &, C, 73.61; H, 4.93;, N, 9. 83,

—_ 17 —



e 6

1, 3—-25-1—("('4—-%%:%) —3— (4—W i EFE) —2H—
Wpeg I [2, 3—b] AbBE—2—E—3— )k B

H NaH (0. 26g, 10. 72mmol) & 1, 3——"5 —1— (4—
AHFRE) —3— (U—tEPE) —2H—MrEHF [2, 3—b] W}
BE—2—E] (3. 0g, 8. 93mmol) F 100ml F sk THF FHIEH,
EEBTHHAF 3058, FFT 26ml F 7K THF Py 5—E L
(1. 6z, 9. 87Tmmol) %38, HEAYEZEBTREKATHH
24 i, FEEZTEY . R—B oMK B & HPLC 1b3E,
BIEHSHEY, 2EEE KD, IR (nujol) ; 2246 (CN), 1728
(CO) em~';'H NMR (CDCl, TMS): 1. 26 (m, 2H, CH,—CC
—CN), 1. 65 (m, 2H, CH,—C—CN), 2. 06, 2. 24 (2m, 2H,
CH,—CCC—CN), 2. 31 (t, 2H, CH,—CN), [3. 17 (d, J=
12. 8), 3. 41 (d, J=12. 8), CH,—Pyr], [6. 98 (d, J=6.
4, 2H), 8. 32 (d, J=6. 4) 4—Pyr], [7. 07 (d, J=8. 6,
2H), 7. 44 (d, J=8. 6, 2H), 4—Cl—Phe], 7. 13, 7. 62,
8. 18 (3m, 3H, Pyr); mass spec m/e 417 (M-|-1),

—_ 18 —



\ L 7
O_CH,
o
NP~N 0

Q SHC|

1, 8= =1 —FEE) —3— U—WREFE) —2H—
ek 3 [2, 3—b) WR—2—E—3—THOEERLY
BA—BETEZERZXHE 6 FRILKRY, HEERRY
EHIMTHSY, 2 —WifiE, 77 & 2234 :'H NMR (300 MHz,
CDCl, TMS) 61. 24 (t, 3H, CH;), 1. 4 (m, 2H, CH,—C—
co), 2. 0—2. 35 (m, 4H, CH,—C—CH,—C0), [3. 07,
(d, J=12. 5, 1H), 3. 29 (d, I=12. 5, 1H, CH,—Pyr], 4.
11 (g, 2H, OCH,), [6. 76 (d, J=6, 2H), 8. 31 (4, J=6,
2H) 4—Pyr], [7. 04 (d, J=8. &, 2H), 7. 40 (d, J=8. 8,
2H) 4—Cl—Phe], [7. 1 (m, 1H), 7. 6 (m, 1H), 8 1 (m,
1H) 2, 3—Pyr]; IR (Nujol); 1723 (C=0) em~!; MS (NH,—
CI) m/e 450 (M+1) /100, JCHE 4 1 C,sH.N;0,Cl 2HCl, MW
522. 86, 1} E{E. C, 57.43; H, 5. 01; N, 8. 01, L&, C,
57. 69, H, 4.86; N, 7. 86,
5% e B 8

4




1, 3——8—1— (I—FFxE) —— C—mREPE) —3—
(A—Fb e E) —2H—mkrg3F [2, 3—b] M 0E—2—KF

HREMMeOH 238 1, 3—"H—1— (4—8FE) —3—
(4—WE e ) —2H—mE g H [2, 3—b] Me—2—F (3.
0g, 8. 93mmol) T 20ml IN NaOH P EFERB/IIBH. &H
Bo—ntmpEBEEANTELY (. 6k, 9. 82mmol) F 10mil 7K P
FIBHAE EABER 100 EEETHRAYIHE 16 )57,
B R B, BARKRERFTR. ZEEH CHCL,—CH,;
BEEG . BEIMFHN™TY, ™% 792 (3. 0g): mp 193—185C,'H
NMR (800MHz, CDCl, TMS) & [23. 34 (d, =12, 1H), 3. 56
(dy, J=12, 1H) CH,~ (2—Pyr)], [3. 48 (d, I=14, 1H),
3. 78 (4, J=14, 1H) CH,— (4—Pyr)], [6. 95 (m, 1H), 8.
0 (m, 1H), 8. 27 (d, J=7, 1H) Pyr], [7. 0 (m, 6H), 7.
5 (m, 2H) 2—Pyr ]l 4—Cl—Phe], [7. 42 (d, J=7, 2H), 8.
32 (d, =7, 2H) 4—Pyr], IR (Nujol) 1732 (C=0) em~!; MS
(NH,—CI) m/e 427 (M+1) /100; JT & 4o CH,,N,0C1 H,0,
it &1, C, 67.49, H, 4.76, N, 12.59; L&, C, 67. 38,
H, 65 01, N, 12 34,

]
1, 3—Z 85 —1— —FFE) —3— C—HREPE) —3—

(A—mp v K &) —2H—WE g3 [2, 3—b] MR—2—K &
—_ 90 —




ik

fiid B HCI/ELO R I i (SR 8) B9 CHCL, B
HTHEREEREEEREE, BELORER  HEEST TR,
BT, PENERTE, n. p. 170—175C (4 #),'H
NMR (300 MHz, DMSOd; TMS) & [3. 62 (d, J=12. 5, 1H),
3. 79 (d, J=12. 5, 1H), CH,—Pyr], 3. 78 (s, 2H, CH,—
Pyr), [7. 06 (m, 1H), 7. 85 (m, 1H), 8. 36 (m, 1H),
Pyr], [7. 22 (d, J=8. 8, 2H), 7. 57 (m, 4H), 8. 72 (4,
J=6. 2), 4—Phe §] 4—Pyr], [7. 31 (d, J=7. 3, 1H), 7.
57 (m, 1H), 7. 94 (d, J=4. 0, 1H), 7. 86 (d, J=3. 3,
1H), 2—Pyr]; IR (Nujol): 1718 (C=0) em~!; MS (NH,—
CI) m/e 427 (M+1),

L) 72

N—HRCEFE—4—RHE—2—EHR®

M #t Goehring, Wolfe 2, J. Am. Chem. Soc., 1985, 107
(2), 435—443 ka4, B LDA (3. 86g, 36. Ommol) At
Ho—H— (N—KEeREFEZBREE) Mw (2. 4, S
Ommol) F 200ml 7R THF PRIBERFEZBTHRESKATH
Hoos . FERPRALEAREBIAEXELEZRNEREY B
# 679A 36 Hanovia 4T FE W ww Xt B 4 . RGP H
150ml 8 F NH,Cl kb3, 2 BHFBHIE, B MgSO, T4, 38,
HFEEHS, GRBEBERKY, X 92% (1. 90): IR




(nujol); 1722 (C=0) em~!; MS (NH;—CI) m/e 231 (M+
1) /1005 4 mass spec 3z B ¥t 3 i2 i 4 Rl & A2 15 1 e Y des—cl 7
B M1=233), BPHATH SRR ELERTER.
S e 72

1, 3——H—1—HoEPE—3, 3—W {d—HREFE) —
2H—HL g 3F [2, 3—b] Wt IE—2—Fd

FHR2ER MeOH A0 N—H IR B E —4—F R —2—1 1
B (1. 5g, 6. bmmol) F] IN NaOH (32. tml) IR AP HIE
BR . ZREPDEEBRTHARSE, HEFRI—MREFER
HELY (2. 38, 14. Ommol) T 26ml 7K PHIERAE 1 BT,
BEPEERTIHY 24 p, FEZRG. HRPHKHEH,
HERHEEF EF-PHEREBEBA L, CHC, Rz, &
FEEMBHFESE, BIFTHTY, 29 BENELATEE
#, == 259, tic ¥Jf (CHCl,—MeOH, 9: 1), m/e 413 (M
+1).

FETE R BRI E
1B # Nickolson %5, (1990) Drug Development Research, 19,

285—300 iR 5B 4 B ¢ Mulder % , Brain Res. , 1874, 70, 372
HARFENEHFHEWEELRBILEDHINEB R BN
#.



i A4k & % 175—200g F) 4 # Wistar i (Charles River), it
B, ESPEED, E L2 HR12AHBETRNEETH
REAFELTR. R OHREEEFAKMIEER rat chow (Pu-
rina),

PR3k R 2 B R KRR . B A B Lucite R FF 1
WEBEREL (0. 3mm B), BE K 0. 26 X0. 26mm H Y.

7F 10ml Krebs—Ringer 47 J& (KR) #EFH S KY (B
B AY 100mR), ¥ R & FH NaCl (116mM), KCl (3mM), CaCl,
(1. 3mM), MgCl, (1. 2mM), KH,PO, (1. 2mM), Na,SO,
(1. 2mM), NaHCO, (25. 0mM), & &E#HE (11. OmM), [ E
A 10uCi H—EE (FEFEH#KY 35C/mM); NEN) H
10mM R REMNEREZREEKERI1RER. EICT, &
85310,/ %CO, IR EWET » HAMF MFF 0 08, B
Bk fr T, W AR T 00 B0 A T T R A A 5% e ¥ o T Y B B
ERMZFKHELRBSHEMNZBEER (Ach), FiETSENR
FHIEERENEBETF KD HNBRFERNHER.

M ACh FREYREE, BIEBSTHEM KR A RIF AR N %
H=H, FEBI—AREEPINEHYXN AChERMZ M.
ZEVNEERERED 10 smm ARMEREBELEN, 814
HPRE GE/FRBAELRBUTERBR (KY 10mg HH/
H). TR EBESH 10mM ¥ HE—3 (HC—3) B KR /T ]
(0. 3ml/min) P Hf7H) HC—3 FHILF Ve A B P BRI R A H
B9 5 R HGF Bl ACh, Ho 3k % b R R85 H) ACh, HFTEXETE R
HIRE ACR ZHTHB . THA—1 26— EE K3 H (Ismatec
by Brinkman) A, ZFHAZRHNEE—HEMNAEHRES

PRAZIIC. BIMETEF —1 4—R 7R (Beckmann In-
—_— 93 —



struments), BREMEKNE KR — T B BRIIFHHKERE, &
TPEFEEFERA 10—EE 3—BW, NARUENTY
PE BN KR A RAENE KHRE,

ERERNEARMHITH 155 E, FRUE 4 08B
fr.REIHASEMNENE, R R E ) KCLRE
2 HE 25mM (5 K41 1) B KR—4Y [ (S1), # i K*/KR—
NEBRRERSENHABRFZIATY. RERSFHDN
REMERNG—-K/ERR—ABEREXHPYHEMN S K /KR—
IR, HEEHRTEY, WERK/ERR—AR=1 45 905
fry @ KY/KR—ARE)— 4 4 598 (82), PLEMK KY/KR
— R 4 5B,

HELRELY (FOINTERFOMIOEHFERMIE
HHEEH KT/KR— 7 BA T R,

W T EaREIRERGTEEREY N8 E A
PR & A, A1 Oml 0. IN HCLIZEX . ¥ Liquiscint
(NEN) H##EE 2mb) WA 2180 HH K, B Packard
Tricarb F NG S B M H RFFIHE. BT HEREBHE.

S2/81 2l (B RMAMILE, WRERSZHABEFAFRE
HY) 2UBPRSERBHBBRHZIHEBERFROE DA
K.
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