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FMRA, BRSO RBEMR R,

WHHABEANRR AMP MEERRTRAUBERECWHAENHR _ER (PDEs)
R EREB A RRE. X, RENMIRET R E DR AES S PDEs #858
PSR WREE. AR EANLEYED T — 5% PDE, X PDE IV,
PDE IV S #EH 6 CAMP AL, HEEXMF 3 5 BREHR (CGMP)
HBHEMER AR, ERRTFRINAMEZRAKRFBEFHRIT X/ PDE, FHIEELTHE
REHHAFTER CAMP 9 EE I W A [ Torphy M Cieslinski, Molecular
Pharmacology, 37, 206 (1990 %), #I Dent % A, British Journal of Pharmacology,
90, 163P (1990 4F) ]. B, ARMULEYRY KIXKENMHREY, HESIYRAN
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A) 3-FRER-4-PREEFE

FHRT, MR RFRMEO.557mol,85.0g)/ FoK = B 3 BLIE (500m) & B+,
— X A B RME K,CO,0.558mo0l,77.1g), K 5 W M 48 B X F R &
(0.614mo01,91.5g;65.9m]). B ETERNMALZE 60T, RASHAMERHE (TLD) $8¥REN
HERNSEL. RS, HENRAYURAEZEZTRAATHREZ_PEPRE. ¥R
YAEEKMZRZES, KEBZRZERBI, &3FEHNHE, Kk, THRAENLME (B
Na,S0,) HEE®E, BIEEMROREALTHER0.317m0],70.12;57%), E>=HE
Rigs, WHEATREASLEE.

NMR(DMSO—d,,300MHz)59.83(s,1H),7.52(dd,J = 8.5;2.0Hz,1H),7.36(d,] = 2.0Hz,

1H),7.16(d,J = 8.5Hz,1H),4.84(m,1H),3.83(s,3H),1.70(m,8H).

B) a~-FHE-3-FREE -4-REEERH

F£-78CTF, MBEMPEA 3-3F R E B4 EEHE FRE(59.0gmmol,13.0g) A9 75 7K I &
BK IR (SOOmDIE R, B 30 4 $h @ B JB] 5 0 BB 342 (100mmo01,90.0m);1.4M Y Z BR Z BRI
). ZBEBE-TSC TR 0048, REE-TC, BRAMAMM NHCl KB R
(140ml) 2% . MAEFRE, MAKEHREE, REEEREMEWE. KHERYS
Bo#E /K (S00mD)FI Z, BR Z B (500mI), KA ZBRZB(SOomRE, EHAWNE, K
(SoomD¥e. FTHRENME (B Na,S0,), REETSHE, BIRBAMRIYIEELEY
(583mmol,13.7g;99%). £ TLC 1 NMR 404, ZMHERBL, JTHEATEEMNE
1L B .

NMR(DMSO0—-d,,300MHz)56.91(d,1H),6.84(m,2H),5.00(d, 1H),4.76(m, 1H),3.70(s,

3H) ,1.70(m,8H),1.27(d,3H).

C) 3~ REZ~4-HEEEZN

ZRT, MEEHN o FE-3-IF REE—4-F EHEFAP(58.3mmol,13.7g) K LK
ZH R SEOOm)E R P — WM A EH BN / (87.3mmol,32.8g). BIEMETHBERAAZER
TH#AEGE, TLC XHER2HREREIMN UV-FEHR. BESEERENZEBER
KNEAY, FBEH 1 e, BERLIARXESY. BUEAZBEOM)MZRZE
GoomDYE k. HEARBATWYE, AN IEAE CHEPERREK). EEREEN
Y, /BIRRAEZNIFELEY(58.3mmol,13.62,100%).

NMR(DMSO—d,,300MHz)587.59(dd,) = 8.5Hz;2.0Hz,1H),7.40(d,J = 2.0Hz,1H),7.03(d,
J=8.5Hz,1H),4.82(m,1H),3.80(s,3H),2.50(s,3H),1.70(m,8H).

D) 3-HREE-4-PEEEZEG

FHRTF, BN - REAE-4-F EEEZH(58.3mmol,13.6g)#) I /K Mt BE
(300m)¥E B — WA 2L B B (64.0mmol 4.45g), BRMERRBRERMM, REE
BEAINR., AEREZWUE, HERDIMEZRZEGOM)F. KEHZKRZE
(4oomDIEM. FHREVHE (J NasS0), AEZREBIFRACEENEELEY
(56.5mmol,14.1g,97%). £ TLC # NMR -7k, MR BN, FEadTH
BRTRENEILR .

NMR(DMSO~d,,300MHz)811.0(s,1H),7.24(d,J = 2.0Hz,1H),7.13(dd,] = 8.5;2.0Hz,
1H) ,6.94(d,) = 8.5Hz,1H),4.77(m,1H),3.75(s,3H),2.10(s,3H),1.80(m,8 H)

E) 1-[3— (P REE) —4-FREER]ZEH (E) —0- (HERE) 5

FRTF, MEZERHEHN NaOCN(160mmol,10.4g)7E = 4 F 5E(30m ) ¥ B B B h 7%
MFK =M Z BR(80.0mmol,9.12g;6.16ml), 10 53452, RER— T EHRER MR FR
., BERARREN, NERY. AFREmn otz pRy. TRT, 2/08

..._7_



By —&WA 3-FREE-4-FREXEZEF(20.0mmol 4.982) ) —HMBAL(Sm)B R, &
EMBELRNE., BFRKEEAINRBEY 30446, K5, BAKRM NaHCO, HFH
2somD), A&HHK (2x200ml) #E, FHAHBEAKQOmDYE, THRNa,S0). RS
HEERERI—LaMRY. ZMRYBNAIKAELGIO, 1) 2.5% 2RI/ —&HA
5, 2) 5Bl —HMHK), BZB /T, RE SOCTEETR, 83 aa
B& a0 aibr i1t & 4(11.5mmol,3.37g;58%).

NMR(DMSO—-d,,300MHz)47.39(d,J = 2.0Hz,1H),7.35(dd,} = 8.5;2.0Hz,1H),7.08
(br 5,2H),6.85(d,J = 2.0Hz,1H),4.92(m,1H),3.78(s,3H),2.29(s,3H),1.71(m,8H).

IR(K Br)(cm )3460,3250,2960,1715,1600,1522,1375,1265,1225,1143,993,978.

MS(ELm / e(%))292(M™*,10),249(18),181(100),164(20),124(20).

TR CisHyN,O,

Hip{l: C,61.63;H,6.90;N,9.58.

LR C,61.66;H,7.06;N,9.60.

$#EE) AR BTRBERTE:

1-[3—- GFRER) 4-FHEERIZEH (E) -0- (HERE) 5

£ 0CTF, HEBMPHEN I-ARERE—4-FEHEEZ K 5(23.4gmmol,5.83g) i ToK M £
B (200m1) ¥ ¥ RN 0 R RUR B BEBE (35. 1mmo1,4.97g;3.06m1), Al 5 48 B (R B I 58
¥, BENRABREICTHRES 24, EXEREZTAKLE, REANRYDLINEZR
ZE5(200m1)FI7K (200mD)F . KAHFAZRZEBEQIOmDRR. EHFVE. HKQ00m)H
fif NaHCO KR (C00m)¥k k. THRAEVIENa,S0,). RAEATKE. ABRAMR
Y. HHARNGIEAELSIONSUZBRZE / ZH Pk, BIRROEk, MRRARLZ
BYCHEBEBTH, MRS AAESNTELESY. ZBE AT SOC TAZ TR
%, BRI E(13.6mmol,3.97g;58%).

NMR(DMSO—d,,300MHz)67.39(d,J = 2.0Hz,1H),7.35(dd,J = 8.5;2.0Hz,1H),7.08
(br 5,2H),6.85(d,J =2.0,1H),4.92(m,1H),3.78(s,3H),2.29(s,3H),1.71 (m ,8 H).

IR(KBr){cm™)3460,3250,2960,1715,1600,1522,1375,1265,1225,1143,993,978.

MS(ELm / e(%))292(M™*,16),224(18),182(78),180(100),164(35),140(20,124(26).

TERHT: C1sHyN,0,

Hie{l: C,61.63;H,6.90;N,9.58.

LWE: C,61.50;H,6.88;N,9.54.

L) 2

1-[3— (TE¥E) 4-REARER]ZEHE (BE) —0— (ZEKRK) 5

A) -ZEE-4-REREPR

LS IANFTE, AEAK_-_BERBEEGOMDF, HREFEAM
(0.557mo1,85.0g). IR K,C0,(0.558mo,77.1g), FIIE T HiR(0.559mo01,76.62;60.0m) &5 5
4,15 AR B AR AL B9 7™ 55(0.557mol, 118g;100%), E=RE B, wEEM .

NMR(DMSO—d,,300MHz)59.83(s,1H),7.54(dd,J = 8.5;2.0Hz,1H),7.38(d J = 2.0Hz,
1H),7.16(d,J = 8.5Hz,1H),4.00(t,2H),3.85(s,3H),1.70(m,2H),1.43(m,2H),0.92(t,3H).

B) a—-HAR-3-THBE-4-PEHEXERE

WLEH 1B R, EXKNEKM(150m) F, HI3-TEHE4-PEEFEFRE
( 24mmol,5.0g)f1 H * £ (26.4mmol,189mI14M B Z B %W W ) % 8 m¥
(23.0mmol,5.15g;96%)% NMR 4r 7&K, %MK LAN 93%. ZMHH ARG E
BT TR,

._..8_-_



NMR(CDCI,,300MHz)d6.94(d,J = 2.5Hz,1H),6.85(m,2H),4.82(q,1H),4.01(t,2H),3.85(s

3H),1.82(q,2H),1.50(m,3H),0.97(1,2H).

C) -THERM4-HEREZH

HHM 1C Mk, EXK-EBPHROAS0m) F, B o PE-3-TERE4-FHAE
¥ B B (23mmol,5.15g)7 | & B mk 1E / G4dmmol,1295g)H B B A B AW
(21.6mmol.4.18;94%), EME RBMLL, W RESALEEGER.

NMR(CDCl,,300MHz)87.52(dd,) = 8.5Hz;2.0Hz,1H),7.51(d,) = 2.0Hz,1H),6.86(d,] =
8.5Hz,1H),4.05(q,2H),3.90(s,3H),2.55(s,3H),1.83(m,2H),1.48(m,2H),0.95(t,3H).

D) 3-THE-4-FRHEEZRE

WEMER 1D M FE, EXKMERAOnDF, A -TEHE-4+-FEEXZH
(15mmol,33.3g)M £ B B R (16.5Smmol, LIS B R R ACBA SR B AMEZNMG
(13.17mmol,3.12%;88%), WAL L{LHEMEH.

NMR(CDCl,,300MHz)511.0(s,1H),7.24(d,] = 2.0Hz,1H),7.13(dd,J = 8.5;2.0Hz,
1H),4.03(t,J = 7.0Hz,2H),3.86(s,3H),2.30(s,3H),1.82(m,2H),1.47(m,2H),0.96(t,J = 7.0Hz,3H
).

E) 1-[3- (TEHE) -4+-FEEXRK]|ZE (BE) —0- (MEHEE) ;5

WM IEMNFE, EXLAKNWEKRB@Om)F, B3-THERE - FEEEZRE
(8.73mmol,1.94g)F1 5 4 B2 M B Bt BE (4.63mmo1,0.655;0.403m)H 8 X A HIRY, MRY
ARG GOo: DAL, 2) 2%ZHR2EH/ 80, 3) S%RZE/ —%F
). BEYARSBZBOCEBERPE. BRKESIACESNRELEY. HE
A7E S0C THZE THRAH,. B34a544# #H(1.14mmo1,0.306g;13%).

NMR(DMSO0—-d,,300MHz)57.42(d,J = 2.0Hz,1H),7.34(dd,J] = 8.5,2.0Hz,1H),7.10(s,
2H),6.98(d,J = 8.5Hz,1H),4.01(t,2H),3.79(s,3H),2.29(s,3H),1.69(m,2H), 1.43(m,2H),0.53(t,
3H).

IR(KBr)(cm™)3445,3250,2970,1734,1605,1517,1370,1257,1156,1023,975.

MS(EI,m / (%))280(14,M™),237(100),181(99),164(65),150(48),125(37),124(94),79(30).

Tﬁiﬁﬁ C34H20N204

HigfH: C,59.99;H,7.19;N,9.99.

LWAE: C,59.97;H,7.10;N,9.87.

KA 3

1-[4-FREE-3- G-XEEREE) XE]IZE (B) -0—- (EERRE) 5

A) 4-HEE-3- CG-FEEFEE) XHE

LR 1A B, EXKZREABREQOm)F, AREFREM(20mmol,3.04g)F
- X H B W E H Qmola73g34TmDE 8 A K G W KL B L T M & &R
(20.0mmol,5.75g;100%), E=HE R, WEHBEMH .

NMR(DMSO—d,,300MHz)59.84(s,1H)7.56(dd,] = 8.5;2.0Hz,1H),d7.44(d,] = 2.0Hz,1
H),7.28(m,2H),7.18(d,] = 8.5Hz,1H),6.94(m,3H),4.20(t,] = 7.0Hz,2H),4.13(1,] = 7.0Hz,2H),
3.66(s,3H),2.20(m,2H).

B) a—HR—-4-HER-3- G-EEERNER) - X9

WSCHER) 1B B, ZEXKEAsEm100m)R, M 4-HER-3- G-FEEFE
) FEEHRE(8.03mmol,2.30g)F B #4(12.05mmol,8.61ml;1.4M R Z. BEEH) HlB4nEG
B A AR AL S (7.57Tmmol,2.29g:94%),

_._9._.



NMR (DMSO-d,,300MHz)57.30(m,2H),6.90(m,6H),5.02(d, 1 H),4.63(m, 1 H),4.12(t,] =
7.0Hz,2H),4.09(t,J = 7.0Hz,2H),3.70(s,3H),2.15(p,2H),1.27(d,3H).

C) 4~HFHEE-3~ G-FEENAR) X728

LA 1C Mk, EXK_EBRREISm)F, B o—RE4-FEE-3- G-FH
REFE) EPRBE(7.51mmol2.27g) I EHEBME / (11.26mmol 4.23g)M B R T AE S
KRB & 4(7.06mmo1,2.12%;94%), ZREHCEREL, WTHER T TFHEAILRE.

NMR(DMSO—d,,300MHz)57.61(dd,] = 8.5;2.0Hz;1H),7.46(d,J = 8.5Hz,1H),7.27(m,2
H),7.05(d,1H),6.93(m,3H),4.15(t,J = 7.0Hz,2H),4.10(t,] = 7.0Hz,2H),3.80(s,3H),2.48(s,3H),
2.18(m,2H).

D) 4-HHEE-3I- G-FREAXNER) EIEHH

LR A 1D M, EXAKMBETOmD)H, M 4-BRERER-3- G-FREFER) ¥
Z B (7.06mmol,2.12g)F 1 B 33 I (7.76mmol,540me) R 8 K O & M 4R 4L & W & &
(6.60mmol,2.08%;93%). ZBEKCREL, WTHERT FEMNEILRA.

NMR(DMSO—d,,300MHz)510.95(s,1H),7.25(m,3H),7.16(d,J = 2.0Hz,1H),6.93(m,
4H),4.12(t,J = 7.5Hz,2H),4.09(t,J = 7.5Hz,2H),3.77(s,3H),2.15(m,2H),2.10(s,3H).

E) 1-[4— (FERE) -3— O-FEAEREE) ¥XE|ZW (E) —-0— (AERE) 5

LM IENFE, MARMESINRAERM19.02mmol,1.242)M K —E B &
COm)EER P, MAXK=EHZE (38.05mmol,4.34g;2.93mD)F 4—FHEH—-3— G-FK
EFNER) XZEN54.6Tmmol, 1.50g)M — P K (6mIFH, HERAMRY, EMRA
WEE(SIOx1) S%Z MR/ — 8B, 2) 8% M/ &P, 3) 10%2
MZE /8B %), BRANAGEEKERZ TR, SRAT4NRELEY
(3.12mmol,1.12g;66%).

NMR(DM SO—d,,300MHz)57.47(d,J = 2.0Hz,1H),7.36(dd,J = 8.5;2.0Hz,1H),7.27(m,2
H),7.11(s,2H),6.95(m,4H),4.19(t,J = 7.0Hz,2H),4.12(t,] = 7.0Hz,2H),3.78(s,3H),2.28(s,3H),
2.16(t,2H).

TR (K Br)(cm)3470,3250,2940,1730,1605,1590,1520,1370,1258,1152,975,758

MS(ELm / ¢(%))358(M*,0.6),315(55),164(23),107(100),77(75).

TLRHT: CgHp,N,O

HMit{4: C,63.67;H,6.19;N,7.82.

LW{E: C,64.01;H,6.08;N,7.71.

LiEH 4

1- 3— (FREHK) 4-PERRKE) 2-F2H5 (E) -0 (FEBK) 5

A) 1- (-FFREHR) 4-HEEER) 2-FZ-1-8F

FERT, HREBEHAHES 2B (36.54mmol,0.888) I LK ZBREQOm DB R, B
IR S R M R % (36.54mmol 4.35mD A K Z B SmD)IE W, FFiRet, RE®mA
2-3ml 550, RENHANBEYEEREBFEEEE. KN FHRENTER, HAHZ
BMQm)BERERESY, UBEEAREALZEZER., AFTERNNTENAERE, KN
BEVEZRTEHA 1N, REEZRTHN - FREXE-4-PEREEXERR
(30.0mmolL6.61)M K ZBECGOm)ER. KNEBESWESETHEE 044, REHAAST
K HSO(TmD)EYKAKGOOmDER T . FKBEVWHZRZIE (2x300m)iRE, &HFHF
PLE I B NaHCO,(300mD¥E k. THRANZE (Na,SO)FEZEHL. BEABMNIR
BALE Y B (25.97mmol,8.06g;86%), ZEABEREH, THEAFFOMNHELRE.

B) 1- (-FREK-4-PEHEER) -2-K72H



LRWH 1C M, EXK-EBLOA00m) F, B 1- G-HREE-4-FHREE
®) —2-F¥Z.—1-B (10.0mmol,3.12g)F1 E & B PLAE / (15.0mmol,5.64g), HiBWRRAE
ZME (9.05mmol, 2.81%; 90%), ZMERB AL, TAZMLEER FTHAMELR
BE.

NMR(CDCl,,300MHz)57.63(dd,J = 8.5Hz;2.0Hz,1H),7.54(d,J = 2.0Hz,1H),7.28(m,5H
),6.86(d,J = 8.5Hz,1H),4.80(m,1H),4.22(s,2H),3.89(s,3H),1.80(m,8 H).

C) 1- -HREAE4-FEEER) KR

WS 1D Ak, EXAME (25m)H, M 1- G-FREE-4-FHEER)
~2— % Z, B (5.0mmol,1.55g)F £ BR 35 JBE (5.50mmol,382g) %] /5 3 iR & L & ¥ & &
(4.61mmo1,1.50%;93%), ELE&C RS, WHEHBT TENELRN.

NMR(DMSO-d,,300MHz)11.27(s,1H),7.20(m,7H),6.89(m,8H),4.70(m,1 H),4.12(s,2
H),3.70(s,3H),1.65(m,8H).

D) 1-[3- (FFRERK) —4-PEEER) 2-FKEZE (BE) -0- (FERE) 15

£ OC T, MREEMEN 1- C-FREX--FEEEZHIEE.51mmol,1.48g)8) oK
WEaE Sk WUEmDFERFT., B 2088 FnrRR=KZH
(5.00mmo1,0.943mg;0.596m]), B A M B R BEHLE, BENCERAZER. RERK
NBEAYBHEOC, HMENBEPHN NH,/ ZEBE®R (25m;; BT, HKEE
MZBEPEN 1 /eEE). SEER EHBEN CEEAEZR. L5/ HE, BE
R AR, FRYoriE 8P £Q00mDA K Q00m)FE., KHAZKRIE
QoOmDRM, HIHAFPHE, KQoomDk, FH#H (Na,S0,), HERFR/B &SNNSR
&% (H1:1). By ARGHEE (Si012%ZKZE/ —HA%E, 2) S%YZRZ
B/ —HB5 3) T%ZBMZB/ —EFR), B aaEE, ZofdAZEB/ SR
W, SOCTHEZETHR, B34 T4FELSY(1.22mmol,0.450g;27%).

NMR (DM SO0—-d,,300MHz)57.38(m,2H),7.24(m,2H),7.17(m,5H),6.94(d,] = 8.5Hz,1H),
4.84(m,1H),4.23(s,2H),3.74(s,3H),1.6 5(m,8H).

IR(KBr)(cm™")3925,3815,3240,2950,2920,1710,1588,1511,1358,1252,1222,1130,960,898.

MS(FAB,m / ¢(%))391(22,M+Na*,368(21,M*),310(100),308(66),91(85).

FLRAT: CyHuN,0,

HiE{H: C,68,46,H,6.57;N,7.60.

STWI{E: C,68,42;H,6.71;N,7.48.

LB S

1- G- REEA-REEERFNHE (E) 0 (HERE) 5

A) 1- G-FREEA-PEEER) -3-EFH-1-K

WAL 4A 7, MEEB(32.42mmol0.788g). 2-H Z #(32.42mmol,6.00g). L
KR 18 - RER4-PFEEFEAR (32.42mmol7.14g). FFEXAKZEE (300ml) #|48
BEMRELSYWEE (29.4mmol9.60g91%), KEAE RIEL, TAZSHE—HAH
B

NMR(DMSO0-d,,300MHz)57.21(m,5H),6.89(d,] = 2.0Hz,1H),6.87(d,] = 8.5Hz,
1H),6.80(dd,J = 8.5;2.0Hz,1H),5.12(d,1H),4.76(m,1H),4.42(m,1H),3.70(s,3H),2.58(m,2H),
2.73(m,10H).

B) 1- G-HREB4-FEEER) 3-XRE

LA 1IC KT, EXKZEPRE20mDE, A 1- -FRREHE-4 PFEERE
) —3-FR-1-FF (29.41mmol,9.60g)FI E H B MEIE / (44.12mmol,16.59g), HERKE



BEENE, 2 TLCAHEA,. ZEHNTIOR-FREAE--PEREEHE, HZHEe
KZEMA NaHSO, KB (500m)FIZBRZER (500mD)h[R], BRIk FHE K B 7% B AR
BE. KHEBZMZENR, SHAVHE, THR(©N2,S0), RHZEHRE, RIAOGHREL
AP E & (23.74mmo1,7.70g,89%), X E & E R4k, A ARUH— AL HEMH.

NMR(DMSO—d,300MHz)57.64(dd,] = 8.5Hz;2.0Hz,1H),7.43(d,J = 2.0Hz,1H),7.28(s,
2H),7.26(s,2H),7.18(m,1H),7.04(d,] = 8 .5Hz,1H),4.82(m,1H),3.80(s,3H),3.30(t,J = 7.0Hz,
2H),2.90(t,J = 7.0Hz,2H),1.70(m ,8H).

C) 1- -FREE4-HREERK) 3-EHRS

WA 1D Kk, EXKMEE (90m) F, KA 1- G-FREX-4-FEEE
) -3-EFHE (9.25mmol,3.000)F i B 2 (10.7mmol,0.707)H B R R A 5 B &
(8.54mmo1,2.90g;92%), K E kO R B4, TASH LA HEFEH.

NMR(DMSO—d,,300MHz)511.07(s,1H),7.22(m,7H),6.94(d,] = 8.5Hz,1H),4.75(m,
1H),3.75(s,3H),2.94(t,2H),2.73(1,2H),1.70(m 8 H).

D) 1- G-HREX-4-FHEEER) -3-FFEH (E) —0- (EEHKE) I

WX 1E BT, EAKLEKRE B0m)H, M1~ G-HREE-4-FE
RER) -3-HFMI5(8.54mmol,2.90g)H 7 MR EEIREEE (12.82mmol,1.81g;1.12m)H4G
RamRYy, ZREAEMRYBREAEMLALGIO D) _HMEL, 2) 2%ZRTE/ —HAH
B, 3) SO ZRRZE/ —EH5R). HfwARISBZBOCEERIIE, HRkLsE
AABEAMNEELSY. ZEHEKE SOCTESFREHE, B340
(2.53mmol,0.969g;30%).

NMR(DMSO-d,,300MHz)57.26(m,7H),7.07(s,2H),6.99(d,J = 2.0Hz,1H),4.86(m,1H),
3.78(s,3H),3.07(t,2H),2.78(t,2H),1.7(m,8H).

IR(KBr)(cm™)3480,3310,3260,2940,1710,1550,1515,1357,1266,1218,1125,1015,975,695

MS(ELm / €)382(0.5,M™),339(24),254(60),213(22),150(100),149(31),105(20),91(50).

TER AT CpHyeN,0O,

H{: C,69.09;H,6.85N,7.33.

LW{H: C,68.81;H,6.82;N,7.04.

KRS 6

1-[3— (FRER) -FEHEER]I-PE-TEH (E) -0- (EEBR) i5

A) 1- G-FREBE4-FEEXEE) 3-PET-1-H

EOCT, mBEHHEN I-FREE-4-FHEEEHE (250mo0l,5.50g, B HXEHEH
IAM T AKZ 8 (250mD) BHP, B 204080 EnEERTESE
(30mmol,15m};2.0M I Z M%), HHREREY, FEH 1/ DEHNRZRAREE
., REEA IN HCl (250ml) &, FHZBQ0mNKLE. KiHH Z B (200mI)IR B,
AU, AR NaHCO, /K& # (200m]), A NaCIQOOm)KE MR MK K, T
MgsSO,). EZRBF/LACHRY, ZHRYBNEIFLEIEGO N _HPLK, 2) 2%
ZBMZE/  —HHE, 3) S%Z2ZRZE/ SRR, B3I EALSYEK
(21.5mmol,5.98g;86%).

NMR(DMSO—-d,,300MHz)56.82(m,3H),4.93(d,1H),4.76(m,1H),4.43(m,1H),3.68(s,
3H),1.60(m,8H),1.30(m,2H),0.85(d,6H).

B) 1- G-HREHE4-FEEEE) -3-BHETH

WEREF 1C W, AXKZEBELHEO20m)P, B 1- O-FREE4-FHREXE
) —3-FET -1-8(21.5mmol,5.98g) M HHBEMELAE / (33.0mmol,12.4g), H B EAEM



RAEA(21.0mmol,5.80g;98%), Z4 N C RiBA, wTHER THKNFLRE.

NMR(DMSO-d,,300MHz)37.56(dd,J = 8.5;2.0Hz,1H),7.53(d,] = 2.0Hz,1H),6.87(d,J
=8.5Hz,1H),4.85(m,1H),3.93(s,3H),2.79(d,2H),2.30(m, 1H),1.80(m ,8 H),1.00(d,6H).

C) 1- G-HREE - HHEEER) 3-BETRS

LM 1D MF i, EXAKMBEGOm) F, B 1- G-HREE-PEHEXEHE)
—3— B 3 T 8 (10.0mmol,2.76g)# £ B 35 B2 (11.0mmol,0.765g) 1 48 & & MR AR L &
Y, HERABRPEIO.51mmol,2.77g;95%), ZM B E BB, THEAT TEMNELR
Bi.

NMR(DMSO—d,300MHz)510.92(s,1H),7.20(d,J = 2.0Hz,1H),7.13(dd,J = 8.5;2.0Hz,1
H),6.94(d J = 8.5Hz,1H),4.78(m, 1H),3.73(s,3H),2.60(d,2H), 1.70(m,8H),0.84(d 6 H).

D) 1-B3-FHREE-4-PEHEEE]3-FNE (E) —0— (HERE) 5

WA IEMTE, HERBESINREMNR32.0mmol,2.08g) KK HH 5K
GOmDEZRH P, MATLK=HZH(16.0mmol,1.82g;1.23mD)F 1- G-FRER—-4-FH
HER) 3-HETHEA (4.0mmol1.16g)M —HKHFL (1ImDNER, HERKZEAMRY,
ORI N AR AL (SiIox ) " EAE, 2) 1%ZMZE/ M85, 3) 3%ZHRZHE/
—EBE), 4) UNIZBRRZEE/ —HPE. MRYHZB/ SEMHIER, SOCTEET
®, /I TENBAENIREALESY (2.40mmol,0.802g;60%).

NMR(DMS0—-d,,300MHz)37.35(m,2H),7.05(s,2H),6.98(m,1H),4.90(m,1 H),3.78(s,
3H),2.74(d,2H),1.72(m,9H),0.86(d,6H).

IR(K Br)(cm™')3440,3310,3200,2956,2874,1722,1618,1515,1360,1260,990.

MS (ELm / e(%))334(M*,4),291(11),223(13),206(100),165(52),150(65),149(66)

TCRGHT: CgH N0,

HH: C,64.64;H,7.84;N,8.38.

LWE: C,64.97;H,7.85;N,8.36.

EHsl 7

1-[3— GFREE) —4-PEEEE|ZH (BE) -0-[ (PEE) HES

£ OCT, MBBHNI-FREAB4-FEE-FEZEA (2.0mmol,0.5g B B LHEH
ID) WHAAKMEK® (20m)) RS, A 1408 ETRBENRAMARPRE
(2.20mmol,0.126g;0.130ml), BHEMARILEYK 4——FEEMIE (I-DMAP). BN
BEYW. FEA 4R, BEMNOCCERAEZR, FHTAH TLC £, 4 /)
G, BRT, WA —HFSRBRNBPERPARE (0.130ml), REBEYHEREIR. ETSKE
MEkR, FMEPoEAEA-KPRQOmDRE, SHFEVME, K (100ml) ¥, TH
(MgS0,) HEWHE. RN aEtikGio )" MEL, 2) 2% 2828/ —H¥
5, 3) 375U ZRRIE/ ZEB ), BIABAAKNIREASYEE, ZBEH&E SOCTHE
TR, BB o6 (1.58mmol,0.493g;80%).

NMR(DMSO0-d,,300MHZz)37.39(dd,H = 8.5,2.0Hz,1H),7.37(d,J = 2.0Hz,1H),6.99(d,J
= 8.5Hz,1H),4.90(m,1H),3.77(s,3H),2.70(d,2H),2.29(s,3H),1.70(m,8H).

IR(KBr)(cm™)3575,3408,2960,1714,1500,1427,1280,1253,1233,1150,958.

MS (ELm / e(%))306(20,M™1),249(9),216(19),185(19),181(100),164(20),86(43),84(65).

TTRAF: C,Hp,N,0,

Hit{H: C,62.73;H,7.24;N,9.14,

EW{E: C,62.60;H,7.28;N,9.15.

LHEH 8



1- (3— (THEXE) 4-FEEXER) 28 (E) —0-[ (PRER) BEN

RS T, SRR - REAEMEN T KLEKRE (20m)H, W
FTHE--PEXEZ KNG (2.10mmol,0.498g I B L HE#) 2D) M B WK H M
(3.46mmol,0.198g;0.204m1) HBF M RY. ZMRYBRAELMEL (S0 _HF
B, 2) 2% ZRZE/ EWKR). ACRFH. HRKESD A CNFELEYE &,
ZEEE SOC TEE THRAE, B384 ainsis(1.46mmol,0.430g;,70%).

NMR (DM SO0—d,,300MHz)57.40(m,3H),6.9%(d,J = 8.5Hz,1H),4.01(t,2H),3.79(s,3H),
2.70(d,J = 3.5Hz,2H),2.30(s,3H),1.69(m,2H),1.42(m ,2H),0.93(t,3H).

TR(K Br)(cm™)3355,2970,2950,2883,1717,1520,1464,1332,1266,1234,1152,1033,960.
MS(EL,m / e(%))294(31,M*),150(56),149(30),148(23),237(100),181(79),180(30),165
(40),164(48),140(42),135(29),125(30),124(56),79(34).

FERAH: CsHpuN,O

Hi{: C,61.21;H,7.53;N,9.52.

LW{E: C,60.58;H,7.56;N,9.41.

KB 9

1I- (3~ (THE¥) +-RERER) 28 (E) —0-[ (FER) RE]S

WX E T, ETMARMN - BEEMEN KD EBR (15Sm)H, H
I-TEE-4-FHREXEZ M5 (1.50mmol,0.356g, 82 B 3L i 6 2D) 1 7 #( B # B
(1.65mmol,0.196g;0.179m1) B REMRY, ZMRYBRAFEL (Si0x1)2: 1 2%
B/, 2) KB, BOEUVH, SA0EE, ZEEBRIKRIFE ST
T, EEZTHEIE. B TEAHRELEY0.97mmol,0.347g;,65%).

NMR(DMSO—d,,300MHz)59.78(s,1H),7.53(dd,J = 8.5;2.0Hz,2H),7.34(m,4H),7.04(m,
2H),4.00(t,2H),3.81(s,3H),2.48(s,3H),1.70(m,2H),1.44(m,2H),0.93(t,3H).
IR(KBr)(cm™')3270,3140,3080,2985,2965,1734,1600,1552,1517,1444,1320,1250,1230,
1210,1165,1015,765.

MS (FAB,m / ¢(%))356(20,M1),328(7),312(21),222(52),220(100),164(5),123(8).

TTRAHT: CyuH,N,0,

BEit{l: C,67.40;H,6.79;N,7.86.

EWE: C,67.53;H,6.59;N,7.96.

LHEM) 10

1-3~ GFREE) 4-FREREIZE (E) —0— (REERKE) 5

£ OCT, MEHEHN 3-FREE4-FEEEZMIE (1.90mmol,0.474g, 5L 8 L
#1D) T AK - EREEQOmDBE T, IMAMIE(3.42mmol,0.271g;0.277ml), BS54
FRR FF E§(2.28mmol,0.215g;0.176ml), BEHBHMREAEE, FEH S /DetastHENR 7
BEZR. RERBRAHHA_EKPLKQ00m)BRE,. AKOQ0mDIRE. KHEA-EBLR
(100m)E M, EHFHIE, /K@Qooml) ¥, THRENENSO), EEXRBFHBIRAH
e, ZEKHEERBRLOEZR / SHEFH. MRKEBSINE ALY EE. ZE
k7€ SOC THEZTRIE, BRI K (1.19mmol,0.365g;62.5%).

NMR(DMSO0—d,,300MHz)57.30(dd,] = 8.5,2.0Hz,1H),7.28(d,] = 2.0Hz,1H),7.02(d,J
=8.5Hz,1H),4.80(m,1H),3.81(s,3H),3.78(s,3H),2.30(s,3H),1.70(m,8H).

IR (KBr)(cm™)2970,1790,1580,1510,1540,1525,1248,1150,1020,988,844,778.

MS(EI,m / (%)) 307(27,M™"),239(54),165(35),164(81),148(100),123(32),122(55).

;Tuiﬁ*ﬁ:CwHZ,N05



HEi{H:C,62.52;H,6.89;N,4.56.

WA :C,62.49;H,6.72;N,4.49.

LHEF 11

1-G-TEE)-4-PEEERE)ZE

(E)-O—(R|EERIL)I

LA 10 M FEELK-ERHREQm)P N I-TEAE4-REERZES
(1.80mmol,0.427g; B0 & 3L #E 41 2D). Mt B (2.0mmol,0.158g;0.162m)F1 4 B B ¥ A4
(2.0mmo1,0.189g;0.154m ) 118 X B . B &, % B kB N i sifh(Sio, s 12 1 —& Wk /
T4 1 —HBR/CHEINEPLR). BENMBE SOICTRZTHRIE GBS H
SR L S E R (1.59mmo1,0.470g;88% ).

NMR(DMSO~-d6,300MHz)47.30(dd,J = 8.5,2.0Hz,1H),7.28(d,J = 2.0Hz,1H),7.02(d,J
=8.5Hz,1H),3.87(t,2H),3.81(s,3H),3.80(s,3H),2.31(s,3H),1.70(m ,2H),1.44(m ,2H),0.93(m,3
H).

IR(KBr)(cm™) 3400,2970.2950.1785,1520,1442,1430,1317,1245,1152,1020,938,878,783.

MS(EILm / €(%))295(51,M™),220(26),164(64),149(33),148(100),134(34),123(37),122
(54),79(34).

TR 5 #7:CsH, NO;

W {H:C,61.00;H,7.17;N 4.74.

LI {A:C,60.99;H,7.23;N,4.76.

KHEm 12

1- 3-TEH) 4+-HEHEXR) 28

(E) —O— (CEEEXRR) 5

WEMEH 10 Wk, EXAKZERLKE (15ml) 1, N 3-TEE4-HEEEZRG
(1.50mmol, 0.356g; EXHSZHEH 2D). WMLrE (1.65mmol, 0.130g; 0.133ml) FI&( B ERE
BE (1.65mmol, 0.258g; 0.207ml) #HEBHRAMRY,. ZMRYBANGHESEIL (S5i0,: 1)
1 1 -®BE/B5 2) 21 8P /88). AGERLBRB / CEVH, 83
HEWFEEALSYEE, ZEGKE SOCTEZSFRAKR, BB oNANMN
(0.42mmol, 0.150g; 28%).

NMR(DMSO0—d6,300MHz)57.47(m,2H),7.33(m,5H),7.05(d,J = 8.5Hz,1H),3.98(t,2H),
3.81(s,3H),2.40(s,3H),1.70(m,2H),1.43(m,2H),0.93(t,3H).

TIR(KBr) (Cm™) 3440,2960, 2930, 2850,1790,1600,1523,1330,1260,1220,1180,
1140,1020.

MS(ELm.e (%)) 357 (9.1,M", 221(24), 220(100), 165(19),150(17), 123(18), 94(19).

TER 7 H:CH;NOg

Hi{H:C,67.21.H,6.49;N,3.92.

LM {E:C,65.35;H,6.54;N,3.77.

L 13

1-[3~(Z3[2.2.1]F-2- K K)—4- R HERR]|ZBHE)-O—-(HERE)IG

A) 3—(ZEHR.2.1FE-2-HHE)-4-PEEFAR

FE-10C T, BB R EF R (10mmol,1.52g)4 JoK W E K (1 Sm)E #CH, A A

FEYK H (10mmol,1.12g) B J5 LA =% B (14mmol,3.67g). JLA8hE,E-10C F,BmEA—
M — 2 H8(14mmol,2.44g;2.22m ) A Fo K I Uk Mg (Sm DS LS B WO 20 /hed A9RS [R) A
BEZR AZREEN AR REZRZEHKR. FHRAPHENSO,)HAEKESR



B8, M RIRARMEILSIO,: 20% 2B 2 / B i), 83 XMRYNIRELEY
(4.07mmol,1.00g;41%).

NMR(DMSO—d6,300M Hz):59.82(s,1H),7.55(dd,] = 8.5,2.0Hz,1H),7.30(d,J = 2.0
Hz,1H),7.18(d,J = 8.5Hz,1H),4.30(d,J = 5.0Hz,1H),3.85(S,3H),2.38(d,J = 5.0Hz,1H),2.29(s, 1
H),1.80(m,1H),1.48(m,4H),1.16(m,3H).

B)a—H E-3—(Z3[2.2. 12— EH K-+ P EEXTH

R 1B M B, E XK Ak (S0m) LB 3-(CTHR2.1JFE2-RE)4-FH
e FIRE (8.53mmo],2.10g)71 B K48 (25.58mmol,18.28m1;1.4M B ZBER RS S HM. &
A R R ARARGIo - —EPR) BB AAMRNIRELEY(4.15mmol,1.09;49%).

NMR(CDCl,,300MHz)56.85(m,3H),4.81(q,1H),4.20(d,] = 5.0Hz,1H),3.81(s,3H),2.50

(d,J = 5.0Hz,1H),2.30(s,1H),1.75(m,3H),1.55(m,3H),1.46(d,3H),1.15(m 3H).

C)3— (ZFHR2.2112-HEE)4-PEREZ HIRTHR 1C WK ETXK-ER
$E(SOmD) R, e~ E-3-(CF[2.2.1]5-2-F A X )-4-H AR EH R (4.15mmol,1.09g)F1
I 4 BR AL BE (6.23mmo,2.34g), 118 A & A B E {4 (3.42mmo01,0.890g;82%), % B 4k B RIB 4,
ARG EEFER.

NMR(DMSO0—d6,300MHz)67.60(dd,J = 8.5Hz;2.0Hz,1H),7.27(d,J = 2.0Hz,1H),7.02
(d,J = 8.5Hz,1H),4.25(d,) = 5.0Hz,1H),3.80(s,3H),2.50(s,3H),2.35(d,J = 5.0Hz,1H),2.25(s,1H
),1.85(m,1H),1.45(m,4H),1.13(m,3H).

D)3-(C 221 2-REE)-4-REEE LR

WEMH) 1D B0 3 ALK BEEOm) A 3-(ZH 2212 ) -4- R EE
¥ Z, B (3.42mmo0),0.890g)F1 ik BR 2 Bt (3.76mmol,0.261g) H B R M A X Z B IS5 B 4
(3.01mmo1,0.830g,83%),i % M B R B4 A R&#— L AL HEMER.

NMR(DMS0-d6,300MHz)511.0(s,1H),7.20(d,J = 2.0Hz,1H),7.14(dd,] = 8.5;2.0Hz,1
H),6.93(d,J = 8.5Hz,1H),4.20(d,J = 5.0Hz,1H),3.75(s,3H),2.35(d,J = 5.0Hz,1H),2.25(s,1H),
2.10(s,3H),1.71(m,1H),1.50(m,4H),1.15(m,3H).

EB—-(CH[2.2.1]5-2- R E)—-4-FEEER]|ZEE)-O-(HEHRE) 5

) 1E Bk, £ 23 NaOCN(16.56mmol,1.08g)#Y Fo/K — 4 B 5£(20ml)
BEBP.MATK=ZRZ R (33.05mmol,3.78g;2.55m)F 3—(Z3F[2.2.1]5 -2 FHK)—4-
HEREZBIE4.14mmol,1.14g) i — & B SR B (20m D F 18 A MRy 2R A N6
WSSO ! )5U LM/ —EFR2)8% ZRIER /7 —HPI.N0%ZRZEE/ —R
Hi. B0 aBAEES S TR 835 TENIRELS#(0.99mmol,0.316;24%).

NMR(DMSO—-d6,300MHz)67.35(dd,) = 8.5;2.0Hz,1H),7.34(d,] = 2.0H2,1H),7.08
(s,2H),6.98(d,J = 8.5Hz,1H),4.36(d,J = 5.0Hz,1H),3.79(s,3H),2.32(d J = 5.0Hz,1H),2.29(s,3H
),2.26(s,1H),1.74(m,1H),1.59(d,1H),1.43(m,3H),1.33(m,3H).

IR(K Br)(cm ™)3480,3280,3220,2950,1750,1720,1515,1350,1252,1140,1000,975.

MS(ELLm / &(%))318(M*,10),227(17),276(100),258(99),181(14)

TR T:C s H N0

{4 :C,64.13;H,6.97;N,8.80.

L W1{H:C,63.96;H,6.67;N,8.66.

LHEf 14

TR a8 RSk VR A R BB{L & 919 % PDE IV A,

BHSEIE TR TEME& PDE IV B H:

WA 33mg/ kg B9 IV XA Nembutal {8 %5 K2 A9 4%, B i B 89 beuthanasia f#i %y



RRFE. RTAEUV.BEEHEEAS I HE. KRG, 68 Polytron, £ KT =F-HCI
FHEBREH=18)F [ 3—4g AR K. REHHEYE 25,000x g4T)T AL 30 4
$h. RELEREYAGR 4B HARAGHTRARET=ZM-HCI Z HER
(pH =7.8)F#11 #Y 40cm x 2cmDEAE-Sepharose 2 F L. /5 FH 240m] B Mgt
BEFLARZE6MEAR. A 450ml SREHE N 0.0-1.0M ZERMNEET ZHE B
Y% PDE(80m1/ hr),7.5ml K& N —. 28— 58 CAMP-f CGMP —{U4f PDE
. BEKXY 0.6M ZMPILBRIRN. H& CAMP HEFH CGMP R FEHEMBEIET
SR &E¥R XN PDE &, B T4 57 PDE 1V 5 6.

PDE IV % # 4 #7 [W. Thompson % A ,Advances in Cyclic Nucleotide
Research,10,69(1979 55))#E 30C F,EF TR NE MR SY HiHELT:10mM ERET =/
—HCl(pH = 7.8),5mMMgClL,1mM -3 ¥ Z, B,1uM H-CAMP,10uM CI-930, PDE IV I*
ERAWMERENRRAEY. A& CI-930 15 —F3F GMP-URK. ¥ AMP %
#¥47 PDE(PDE D #{57 ,PDE(PDE NN F&E T LR F ik ##48 PDE IV & #
., BRBKRIEEYTAERN CAMP MR MNFEENERARILESYITH PDE
IV (R 1, FE N 10uM L EMERIEMN B N E 4 BFREM B R —F RN
PDE IV # # # (. Beavo, Advances in Second Messenger and Phosphoprotein
Research,22,1(1988 4F)]. i+ HE MR LAY IC,BIWH 50%Ay PDE IV i X4
AITREE .

Yk FRATRERAERALADAHNTER.

#F1
LEPH PDE IV
LS ) IC
1 48x10°8
2 9.0x10°®
3 4.1x1077
4 47%x107°8
5 2.5%x1078
6 1.3x 1077
7 1.2x 1077
8 2.0% 1077
9 1.5%x10°°
10 1.8x 1077
11 2.4x1077
12 3.8x 1077
13 6.7x107%

£ L3R JF AR e LS PRI W H PEE IV MR & EH.
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