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CEAE Y Y |
2-[2- TR A -5- (bl e A -1-78 B) R ]-5-F R -T-E /-3, 7-
Z Ak [2, 3-d] g —4-FR, EEERE, —HRERTRNLE
B,

2-{2- TR E-5-[3- Q-A—rheiin L -1) A Re-N-2EBE] KAL) -5-F
E-T-ERE-3, T- ok [2, 3-d] e —4-F, HEEmE =8

-14-
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RERTREG L CHBE,;

2- (2~ THH-5-[2- (eldn R -1) THe-N-AABE] KA} -5-F A-T-
REA-3, T-= Skl [2, 3-dlEve 48R, L L, —HRAAT
ey ek,

2~ [2- LRS- (B R -4-BBt) R A -5-F R-T-ER/E-3, 1-=
S [2, 3-d] B —4-, L hmh, —HRARTRGLCH
B |

2-[2- LEFE-5- (3- (BokR-4) IE R BE-N-7BE) R ]-5-F 2X-T-1E
RE-3, T-= Sk [2, 3-d] e —4-8R, L, —HMERT
s e HERk, :

2-[2- LEIE-5- - (BopkR-4) TRH-N-2EBE) XA ]-5-FHA-T-FEF
-3, T-= Sk [2, 3-d] -4, R ERME, —HRERTHR
H3e i, |
2-[2-TEE-5- (2, 6-=F BBl R-N-Bt) K] -5-FA-T-ER
A3, T-—Eekek [2, 3-d]Ene 4R, LR, —ABMERTHR
e hEg

2-[2-LRAE-5- (I-F HARog-4-R A ARBY) KA -5-FA-T-ERE
=3, T-=& kel [2, 3-d] vve—4-FR, L2 g, — R THH
Lo, |

2-[2-T &AL -5- - (g -1-4) The-1-28k) RE]-5-FA-T-E
B E-3, T- Gtk [2, 3-d] B4, LB, —HBMEAT
R e daR;

2-[2-T A -5-(4-F Rkp-1-mBt) RE]-S-FA-T-ERE
=3, T-—&Wbe& [2, 3-d]Fve 40, L2 BB, —HRMERTREY
Lo,

-[2- TR E-5-U-FE R ke -1-28) XE]-S-FE-T-ERE
-3, T-—&bek [2, 3-d] " —4-, HEERE, —EMEBTHRH

-15-
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 Hedmi;

2-[2- LRI -5 (k-1-A2BE) KA -5-FR-T-ERL-3, T-=50k
& [2, 3-d] v —4-8R, LS, —HRERTRGILCHME;
-[2- TR A -5-U-FRHH (1,31 = R-5-AFEke-1-mm) X
H]-5-9 K -7-F FHA-3, T-Arbek 2, 3-d] B -4-F, HE LR
#, —hMEATHRNLEHHH,

2- {2~ LRI -5-[4- B-F R E RR-1-4&) kg -1-5Bk] XK -5-F
A-T-ERE-S, T-Z Stk (2, 3-d] e -4-8A, HLeadmE, =&
BT 8 A R

2-[2- TR -5- (GE @ M1~ k) k] -5-F £ -T1-ERA-3,7-=
Sk (2, 3-d1BR—4-0, LELBRE, —HARAATROLTH
BREE;

2-[2-TEE-5- (N, N-3 (- 4 T &) RAAB) KAL) -5-F 4 -7~
ERE-3, T-=Sekek [2, 3-d] e —4-F, L2 LM, —ERER
THeeg e R,

2- (2T RS- [N- Q-2 A L&) -N-F 4] RABBE) KA) -5-F 5
~T-ERFE-3, I-=Fokek [2, 3-d] Eue—4-8, HELmE, —H&R
BB L e R,

2- 2-TEE-5-IN- Q-4 TH) -N-TE] RAAB) XA} -5-F A
~T-ERE-3, I-= &k [2, 3-d] Ene—4-BF, HLEHMHE, —HR
BT He hmk 3

2- 2-TEE-5-IN- -5 E T H) -N-E T A RAABE) KK} -5-F
HE-T-F RA-3, T-= Sk (2, 3-d]vEre-4-BR, HEdmmt, =
BRI R T ey e R

2- (- TEI-5- (3 T BB A ) -N-RBE) K A) -5-FA-T-E &
-3, T-—&es [2, 3-d] kg4, Lk, —HBMERTE
e B,

-16-
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2- (2-TRFE-5- (4R K F Bt A K Be) -N-#E Bt} AL} -5-F X-T-E &
HK -3, T~ Aok [2, 3-d]Ene—4-T, R B, —HMERTR
MEeERE;
2-{2- LEA-5-(N2-TBEBF ) -N1-35BE) KAL) -5-F A-T-EREL
=3, T-= &~k [2, 3-d] wfue 4R, X2 HmE, —EREBRTHY
e dm;
2-(2-TEE-5-Q-=F A B OB -N-BR B} KA} -5-FE-T-F
AA-3, T-=Eres (2, 3-d] v —4-BR, R M, —HMERT
gheg e R,
32 - LR E-5-(U-TERE-1-7BL) XA]-5-CA-T-ER AL
=3, T-=&tek [2, 3-d] e —4-FR, L2 H M, —HMAERTHY
Hedhmi,; |
2-[2- THA-5- (4- T A% AR -1-3) FA] 5B T A-T-ER
A3 T-=&obek (2, 3-d] e —4-8R, HE L, —HBRERTH
f e Rk,
2-[2- TERIA-5- (4- T ARG~ 1-7RBE) R K] -5- (F=-2) FA-T-E
A3, T-= Rtk (2, 3-dlER 40, L, —HBmERT
geag e BB,
2-[2-LRA-5- (- LA RHE-1-5BE) RE]-5-FA-T-HA Ak
=3, T-= &tk [2, 3-d1gr—4-B, L B aE, — ek AT e
ELE LT

BRI S TARREKRTIREF, dAHA, A, KEf
AR AT AR BRIRAR T IRFIF, I &IF A SRR LA AR R
A, XEHFTASH TG EFHBEN, wEA. HHH. F
EHNFGERNE, LTASH TG HERE A, B AH (T
B R BAH RTEAHERF) . 28A EKBH. H5F).
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FBF (Hrid) « BB (X e4) . BEF) (FRESER ) F=
BMA (Fe L) .

B I AW TALTRB R FAIA. BX I EYREE
AT H R FEFRIESA.

—f kW, HFAE, O RARLARESYRMLHER, BA
BANRBRRAFE, BRTENZEZRARA GBI G TE, 3T
FRAHABEAR D IEH HHBBBG T, TR LA
%, #leEET. . ERFEHRLH,

STFEEEA, RIFBEFHLEE ZRASENTHZ 65
XEAEX I LoHREALFHNE, BEFEIZREST LK
RSP ERE RS HER, |

EX Bk NFHRET, £LHFNERFHLI dng/ke 7oK
R RS O RAK S B HELT, HREFBEMR R &%
FHGPBEL., KA SBARAFERER, BRAZHNES
X 100mg / kg iR EZ AT, LALA-4 T-HCL 4 4 3k 425 /)~ B LD50
{84 2000mg/kg. |

A 2-[2-TRFE-5- 4 -THABRBR-1 -5B) KA]-5 -F AT -
EFRE-3T &k (2,3 - d 18R-4 AL ERE -
B A, SLAAKLAEX [ LS HE&T k. |

gl 1: 2-[2-TRAE-5- -THERE-1 -#B) KA]-S -
WHE-T -ERE-3T &g (2,3 - d 198w-4 -8R, FLEER
#hfe = 2 BR G A

B PRIE4R,:
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ki xc___._,.m 8
|

3

(1a): is . (a): R, =
(10): Rs = CRLCH,CHy (3b): Ry = CHZCHZCH3

CN _
(@) LO
1\
W —
Rs
(3a):R;=H

(3b)1 R3 = CH2CH2CH3 ' (43)2 R3 =}
(4b): R; = CH,CH,CH,

NH2

'\ o

DMCADME | HN/%
i N

NTO

SR
():R3=H

(6): Ry = CH,CH,CHj

L P
3o

K,CO,
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(la) 2-RA-3-FA-4-F Kbk

(10) N-AE-2-R A3 F A -4-F Hobeg

2) 2-TEARTERE;

(32) N-(3 ~fH—4 -F& -1 H-wbek-2 —) -2-TARAR T B
(30) N-(-3 -FE-4 -FE-1-ERE-1H-weg-2 -F)-2-TAKE
A Bl

(4a) 2-Q-THREEXKTFBLAEL) -4-F A1 H-vibek-3-F Bbiz;

(40) 2-(Q-TAAR T BME) -4-FA-1-ER K- 1H-wb-3-F
B

(5) - Q- TR L) -5-F £ -3, I-= K-k [2, 3- IR
—4—B; ' | |

6) 2-Q-TEREFRE)-5-FE-T-EFRL-3, T-=&bw% 2, 3-d]
" — 45

(1) 4-T&EAE-3-(5-F A -4-R-T-ERL-3, T-— &b [2, 3-d]
E S SES (=

®) 2-[2-THRE-5-(4-THh%k%H-1-580) XA -5-FA-T-ER
B3, T-= Skl [2, 3-d] We—-4-A.

)& 1. N- G-FA—4-F A -1H-vbet—2-2) 2-Z A E X FEEAE(3a)
Fa N-(-3 ~FRE4 -FA-1-FER/A-1H-et-2 ) -2-THEXYT
Bz (3b) ;

¥ - ERAFK TR (10. 0g, 60.2mmol) AwAZ] —F A (20ml)
F, BRADIHE IR 40 5. RERBRAG KR, FERRDE
F—RK ¥k (150ml) F .

BERBRIET, F LRFE ) 2-TERERTFBAERE 30 0K
wmE LAY (la) (7.0g, 56.8mmol) &-Fw & kv B0ml) =2
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Jiz (8. 5ml, 61.0mmol) &4iE& ™., MEEFET 0 C FHH 1 0 at,

B LR BKEFEREEEREY 20g ARBAKRT. REWAEZAIKR
(80g) B LA —R FIuoepl, #2]7. 5g B4R =0 (32), J& 48Y%.
DHTRFES AR (BIFA: —8 TR ETk=1: DFELH (=
AT ETwE=1: 5)%F.

B 183-184°C (FH4& 1627C);

IR (cm™): 3326, 3309, 2981, 2938, 2915, 2854, 2208, 1647,
1593, 1471, 1309, 1302, 1232, 1039, 923, 727, 655, 648; -

"I NMR (CDC1y): 81.70 (t, J=7.0Hz, 3H), 2.15 (s, 3H), 4.32
(q, J=7.0Hz, 2H), 6.24 (s, 1H), 7.04(d, 1H), 7.10 (m, 1H),
7.51(dd, 1H), 8.20(dd, J=7.9 and 1.8 Hz, 1H), 10.69 (brs, 1H),
10. 80 (s, 1H);

B NMR (CDC1s): & (CH3) 10.6, 15.0; (CH2) 65.7; (CH) 110. 3,
112.3, 121.4, 132.1, 134.2; (O 78.7, 115.6, 119.2, 119.4,
136.7, 157.0, 163.2;

MS(ES): m/z 287 (M+NH,).

FESH (CisHisN:0.) : C 66.90%; H5.61% N15.60% 0 11.88%.

B & (10) 1324044 (3b), A 41%.

B E: 58-61C; |

IR (cm™): 3596, 3336, 2969, 2937, 2877, 2216, 1676, 1658,
1603, 1571, 1537, 1475, 1431, 1292, 1232, 1122, 1037, 927, 789,
752, 577;

"I NMR (CDC1;): & 0.88 (t, J=7.4Hz, 3H),1.58 (t, J=7.0Hz,
3H), 1.75 (m, 2H),2.16 (s, 3H), 3.73 (t, J=7.4Hz, 2H),4.30 (q,
J=7. 0Hz, 2H), 6.36 (s, 1H), 7.04(d, 1H), 7.11 (m, 1H), 7.48(dd,
1H), 8.23(dd, J=7.9 and 1.8 Hz, 1H), 9.62 (brs, 1H);

BCNMR (CDCly): & (CH3) 11.1, 14.8; (CH2) 23.6, 48.3, 65.2;

-22-
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(CH) 112.5, 117.0, 121.3, 132.'5, 134.1; (C) 89.2, 115. 6, 119.8,
120.5, 131.2, 157.1, 165.0; |
MS (ES"): m/z 329 (M+NH,).

#& 2. 2-Q-TRARFBEL) -4-F A -1H-vbed-3-F BhAE
(4a) HFo 2-(Q-TEEXFTBAR) ~4-F A -1-E R L~ 1H-vbek-3-
T BLAE (4D); |

a1 PHRIFH N-G-RE-4-F A -11-ek-2-2) -2-T &
AXRTBE (3a) (2.00g, 7.44mmol) K N-(-3 —fRA-4 -FH-1-
IE A A -TH-wbeg—-2 —2K) -2- LRI K T Bl (3b) (2. 30g; 7. 44mmol)
5 85%A%ER (14. 8ml) R4, B TA 130 C KRB 20 4. ¥AHe
BURA-MBINFA (80g) B . WILITIES, TREFBLEERKRT R
(32) K (3b) , MFEAR 80%. AT =4 (3a) F= (3b) RALEAC A4 A
FF—FRE.

B E 3. 2-(Q-TEREXRE)-S-FH-3, T-=&rbek [2, 3-d] oz
—4-BR (5) Ao 2-Q-CTREXRE)-5S-FEA-T-ERA-3, T-= &k
[2, 3-d] w&wg—4-R (6) ;

el 2 A2 2-(Q-TERAERTBEL) -4-F A -1H-hek
~3-W LA (4a) (7.0g, 25.5mmol) F=— ¥ 3R T AN 20ml) A&
N, N-= A Bz (100ml) o BEFFEIR 11 /B, R AR s 50) & 2%
BH—RTRRIR, —RTKER KK, LRKRBRATRERT.
SR AR T (80m1) A, I IEAFE] 6. 0g e (5), dFE 91Y%,

BB 219-221°C;

IR (cm™): 3187, 3114, 3062, 2978, 2923, 1658, 1587, 1460,
1321, 1292, 1250, 1044, 771, 1763;

'"H NMR (DMSO—d¢): 81. 35 (t, J=6.9Hz, 3H), 2.29 (s, 3H), 4.13
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(g, J=7.0Hz, 2H), 6.79 (s, 1H), 7.05 (t, 1H), 7.14(d, 1H),
7.45(dd, 1H), 7.76 (dd, 1H), 11.35 (brs, 1H), 11.54 (brs, 1H);

“C NMR (DMSO—ds): §(CH3) 11.2, 14.5; (CH2) 64.2; (CH) 113.0,
118.0, 120.6, 130.1, 131.9; (C) 105.0, 113.6, 121.9, 148.5,
149.8, 156.5, 159.2;

MS(BS"): m/z 287 (M+NH,).

Bl (4b) IR 2104 (6), HE 85%.

B 124-127C;

IR (cm™): 3234, 3184, 3141, 3103, 3056, 2956, 2943, 2869,
1654, 1595, 1567, 1468, 1311, 1267, 1243, 1191, 1118, 1047,
158;

'H NMR (CDC1): 80.88 (i, J=7.5Hz, 3H), 1.23 (t, 3H), 1.80
(q, 2H), 2.42 (s, 3H), 4.08 (t, J=7.2Hz, 2H), 4.22 (q, 2H),
6.60 (s, 1H), 7.01(d, J=8.3Hz, 1H), 7.08 (t, 1H), 7.40 (n, 1H),
8.35 (dd, J=8.0 and 1.9Hz, 1H), 11.02 (brs, 1H).

H& 4 2-Q-TEREFEL)-5-FR-T-FEHE-3 -5k
[2, 3-d] "=z —4-FA (6) |

Bl 3 P2 A H(5) 1. 5g, 5. 5Tmmol) . B2 &k (2. 0g,
16. 3mmol) FesKER4F (5g, 36.2mmol) BAT &EA (15ml) ¥ At
HER 15 DB, BEBRBERERT . AR T IR Y BIFF AR EH,
185)0.68 F& (6), KE 35%, FALHKIER L.

#& 5. A-LERA--GC-FE4-R-T-ERL-4 T-—S bk
[2, 3-d]"me—2-38) R AR BLA (7)

Hhl& 4 FHEE 2-Q-TRARL) -5-FE-T-ERE-3, 7-
Z Rk [2, 3-d] wEue—4-8A (6) (1.25g, 4.0lmmol) £FHIAE 0C
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BT NESABR (dnl) £ B TE 20ml) 69k T . ATRERE
0CTFHHEE 30 N4 ERHT LB THILRL 3 10, KRB RMb
AR (50m1) o TR B8 (S0ml) 8y RA M ¥ . 2 RAAEE A K
(sml) ik, RAMBMTIRERT, F2] 133 KERRRTH,
KR 81%, FIRFMEER T T—F B,

ety 1. 2-[2- CRA-5- (4-TA-%B-1-5BL) FA]-5-F
A-T-EARK-3, T-= S0k [2, 3-d] e —4-8R (8)

EO0CHHET, HHlE 5 PR - TRE-3- -FE-4-5-7-
iR &4, T-= & -30-vk ek [2, 3-d] B -2- K ) - KA B A (1)
(1: 00g, 2.44mmol) EF=HK T Q0ml) F. LA 1-TA%E
(0.78m1, 6.10mmol)., R E&RAE 0CHHF 5 24tE, BT ERBTH
FHEM 5 N, Rikik, RKRBMTRERT, K3 1.2 &
BRREM ., REA (CBRTE: T8 20: 1), 532 0.89g £&E
R, KE 5%,

¥E: 174-176C (BEtOAc);

IR (cm™): 3324, 2960, 2923, 2869, 2862, 2767, 1682, 1560,
1458, 1355, 1282, 1247, 1172, 1149, 739, 615, 588, 555;

‘H NMR (CDC1s): &0.89 (t, J=7.4Hz, 3H), 0.99 (t, J=7.2Hz,
3H), 1.61 (t, I=7.0Hz, 3H), 1.77-1.86 (m, 2H), 2.35 (m, 2H),
2.41 (s, 3H), 2.50 (brs, 4H), 3.05 (brs, 4H), 4.08 (t, J=7. OHz,
2H), 4.29-4.37 (q, 21, 6.61 (s, 1H), 7.11(d, J=8.8Hz, 1H),
7.77 (dd, J=8.7 and 2.2 Hz, 1H), 8.74(d, J=2.2, 1H), 10. 63 (brs,
1H);

“C NMR (CDC1y): §(CH3) 11.0, 11.3, 11.8, 14.3; (CH2) 23.8,
45.9, 46.1, 51.6, S1.7, 65.8; (CH) 112.9, 121.1, 130.6, 131. 3;
(€) 105.7, 114.6, 121.4, 127.8, 146.8, 147.3, 159.3, 159.6;

MS (BS"): m/z 505 (M+NH,).
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FTESHT (CllN:0.8) 1 4 C 59.12%; H 6.82%; N 14. 36%;
SERME C 59.38%; H 7.10% N 14.129%,

bty 1-HCL. 2-[2-TERE-5- (4-T Hoka-1-wBt) XA ]-5-
WE-T-ER/RE-3, T-— &bk [2, 3-d] snz—4-BR 2 2 Bk 3 (9)

KB ak (s 1) (1.00g, 2.05mmol) 3-F Bk (10ml) fo—
AT A0nl) F, B TEHEFEIA TE (10ml) FHEe 4 &
B - — 8536 (0. 51ml, 2. 04mmol) k. HREEERT 4 SHH

20 o4, iy, FIRIFE) 1. 01g BB, E 94Y%,

| ek 147-150C;

IR (cm™): 2964, 2931, 2675, 2599, 2462, 1668, 1574, 1456,
1348, 1167, 933, 588;

'H NMR (D,0): &0.72 (m, 3H), 1.24 (t, J=7.3Hz, 3H), 1.45
(@, 30), 1.59 (m, 2H), 2.04 (s, 3H), 2.77-3.81 (all brs, 8H),
3.20 (g, 2H), 3.75 (m, 2H), 4.20 (m, 2H), 6.62 (m, 1H), 7.17 (m,
1H), 7.73 (m, 1H), 8.22(s, 1H). |

AESH (CulluN0,S . HCL) ZE#{E C 55.00% H 6.54%; N
13. 36%; SEM4E C55.28%; H 6.41%; N 13.07%.

A4 1-2HCL. 2-[2-TRAE-5-(U-T Ak m-1-58) X
A]-5-FH-T-FRE-3, T-= Kook [2, 3-d] R —4-BA = 2h B 2k .

b 177-1807C;

IR (cm™): 2962, 2929, 2677, 2597, 2456, 1652, 1569, 1458, 1357, 1
276,1162,1093,1027, 939, 731, 582;

"I NMR (D,0): 80. 64 (t, J=7. 4Hz, 3H), 1.23(t, J=7. 3Hz, 3H),
1. 40 (t, J=6. 9Hz, 3H) , 1.51(m, 2H) , 1.98(s,3H) , 2.74(m, 2H),
3.12(m, 2H), 3.19(t,2H), 3.56(m, 2H), 3.65(t,2H),3.78(d, 2H),
4.12(q, 2H), 6.43(s,1H), 7.10(d, J=9. 1Hz, 1H), 7.68(dd, J=8.8
F2 2. 3Hz, 1H), 8.16(d, J=2. 3Hz, 1H) ,
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BREZAEMG T %, RAMEGRF, TASRTILE
W

A 2. 2-12-F & E-5- (4-T A vkE-1-B) XA]-5-F &
~T-ERE-3, T-=&obes [2, 3-d] wEue -4-F;

B2-RE-3-RE-4- FHhakk (IB) 52- PREXTHE
A (IF) 4R, 24 FEIK ID. IA, I6 (IH). IC 4#14F 4
-WAK-3- (5-FH-4-R-T-EARL-3,T-2Aw%
[2, 3-d]"Fwe - 2~ 35 ) FAgBed (IB), 5 1- TARBRREHF
AW .
"I NMR(CDC1;) &: 0.86 (t, 30, 0.99 (t, 30, 1.73(m, 2H),
2.32(q, 2H), 2.40(s, 3H), 2.48(brs, 4H), 3.04(brs, 4H),
4.08(t,2H), 4.14(s, 3H), 6.60(s, 1H), 7.0 (d, 1H), 7. 74 (dd, 1H),
8.77(d, 1H).
MS (ES): m/z 491 (M+NH,).

A 3. 2-[2-EREAL-5- (4-T A vkE-1-55B) KA]-5-F
AE-T-EREL-3, T-—&AkE (2, 3-d] Fow-4-FR:

HMA2-EK-3-FRA-4- FHE% (IE) 5 2-ERAKRT
BER (IF) FFd R B, 24856+ 4R ID, IA. IG (IH). IC #I4%
4-EREE-3- (5-FHhA-4-&-7T-FERL-3, T-—&nkek
[2, 3-d] oz - 2 - 2k ) RAABA (1B), B 1- TAREREHF
FRERAAH
'"H NMR (CDC1;) ®: 0.87(t, 3H), 1.00(t, 3H), 1.16(t, 3H), 1. 79 (m,
2H), 2.01(m, 2H), 2.36(q, 2H), 2.42(s,3H), 2.50(brs, 4H),
3. 04 (brs, 4H), 4.08(t,2H), 4.21(t, 2H), 6.60(s, 1H), 7.09(d,
1H), 7.77(dd, 1H), 8.77(d, 1H).
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MS(ES"): m/z 519 (M+NH,).

il 4, 2- [2-H R BB —5- (4- T Aok —1-#4B) R A]-5-F X -7-
FEREK-S, T-=&hei (2, 3-d] PEvg —4—FR :

B 2-RAE-3-R A -4 - FHhebek (IB) 5 2-%HRAEXRT
Bt (IF) RAL, 24 e¥F a4 ID. IA. IG (IH). IC #|#F 4-
WARAARE-3- (5-FA-4-A-T-EREL -3, T-=&Awk%
[2, 3-dl"ee - 2 - &%) RABA (1B), Al 1- TERERMHF
RS
'H NMR (CDC1) d: 0.83(t, 3H), 0.97(t, 31, 1.82( 2H), 2.37(q,
2H), 2.41(s, 3H), 2.52(brs, 4H), 3.07 (brs, 4H), 4.07(t,2H),
4.62(m, 2H), 5.24(m, 2H), 5.83(m, 1H), 6.62(s, 1H), 7.12(d,
1H), 7.79(dd, 1H), 8.69(d, 1H), 9.97(br, 1H).

MS (BSY): m/z 517 (M+NH,).

A 5. 2- [2-E R AL -5- (4- TR RE-1-5B) KA]-5-TE-T-
E A3, T-Z A (2, 3-d] ErE -4
B2-RE-3-fA-4- CARE (IR) 5 2- ERALARTBLA
(IF) B, ZARMEF 4K ID. IA, 16 (IH). IC #4F 4-E &
AL -3- (5-CTHE-4-R-T-E/E -3, T-=&mke4[2, 3-d]
e -2 - A ) RABA (IB), B5H 1- CARERE HFIFHEML
o,

'"H NMR (CDC1,) d: 0.88(t, 3H), 0.99(t, 3H), 1.04(t, 3H), 1.52(t,
3H), 1.74-1.84 (m, 4H), 2.35(q, 2H), 2. 46 (brs, 4H), 2.68(q, 20),
3. 05 (brs, 4H), 4.09(t, 2H), 4.36(t, 2H), 6.61(s, 1H), 7.09(d,
1H), 7.81(dd, 1H), 8.71(d, 1H).

MS (BS): m/z 533 (M+NH,).
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bt 6. 2-[2- LRI -5~ (4-F Aok -8Bk R L] -5-FR-T-E
A3, T-= Ak [2, 3-d] v -4-FR:

W ERFE S e 4-TRA-3- (5-FE-4-8-7-
ERE -4, T-—Rekei[2,3-d]w -2 - &) - X#EBA (IB) 5
1 - ¥R 9kR BN B AT
'HMMR (D,0): & 0.90(t, 3H), 1.62(s, 3H), 1.78 (m, 2H) 2.15 (s,
3H), 2.41(s, 30), 2.48(brs, 4H), 3.04 (brs, 4H), 4.08(t, 2H),
4.34(q, 2H), 6.61(s, 1H), 7.09(d, 1H), 7.74(dd, 1H), 8.76(d,
1H).- |
MS (BS): m/z 491 (M+NH,).

W 1. 2- [2- LRI -5- (4-F Rokd-1-58E) KA -5-A-7-E
A -3, T-=Arkel- [2, 3-d] e —4-R
W2-RAE-3-FfHE-4- L;ébtt%(m)% 2- ZEAXTEL

& (IF) B, 248 e5 ¥4k ID. IA. IC (IH). IC 42 4- T
imik—s— (5-6%-4—%&.—7—&%%—3 T-= &bk [2, 3-d]
g — 2 - &) KEBLR (1B), BL5 1 - FERER N F4RH1L
a9,

'H NMR (CDC1s) d: 0.92(t, 3H), 1.54-1.64 (m, 6H), 1.75(m, 20),
2.14(s, 3H), 2.53(m, 6H), 3.04 (brs, 4H), 4.09(t, 2H), 4.37(q,
2H), 6.62(s, 1H), 7.11(d, 1H), 7.80(dd, 1H), 8.76(d, 1H).
MS(ES): m/z 505 (M+NH,).

A 8. 2-[2-TLERIK-5- (- TEHEARE-1-BE) REL]-5-F AL
~T-E &R A3, T- =& whek [2, 3-d] v —4—FR:
W& S R 4-CRE-3- (5-FR-4-8-7-
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ERE -4, T-=RbeE[2, 3-d] 8 -2 - &) - FsBa (IB) 5
1 - TEEERREREFRAFAAEY.

'HNMR (CDC1: d 0.90 (t, 3H), 1.25(t, 3H), 1.62(t, 3H), 1.83 (m,
2H), 2.41(s, 3H), 2.48(brs, 4H), 3.07 (brs, 4H), 4.05(q, 2H),
4.32(q, 2H), 4.41(q, 2H), 6.62(s, 1H), 7.12(d, 1H), 7.81(d,
1H), 8.67(s, 1H).

MS(BS): m/z 549 (M+NH,).

AW 9.2-[2-TERE-5-(U- Q-2 T L) k178 XL -5-F
HE-T-ERL-3, T-—HAbe& [2, 3-d] ez —4-FR:

W BRG] S 5 TN 4-CRE-3- (5-FHR-4-8-7-
ERE -4, T-=ganke [2, 3-d] g -2 - 38 ) - FeBa (IB) &
1- (2-5TH) REREH RS,

'"HNMR (CDC1;) d: 0.89(t, 3H), 1.61(t, 3H), 1.72(m, 2H), 2. 41 (s,
3H), 2.49-2.58 (m, 6H), 3. 07 (brs, 4H), 3. 67 (m, 2H), 4. 08 (t, 2H),
4.33(q, 2H), 6.61(s, 1H), 7.10(d, 1H), 7.76(dd, 1H), 8.69(d,
1H).

MS (ES"): m/z 521 (M+NH,).

a4y 10, 2-[2- T ERH-5- (el bt - 1-2RB) F A ]-5-F A-T-iF
R &3, T-—&wkel 2, 3-d] e -4

W ERFE 5 PR 4-CRE-3- (5-FER-4-8-T7-
ERK -4, T-= Sk [2, 3-d]E -2 - ) - XeBta (IB) 5
PRI BB 4 AR AR AR AL A
'H NMR(CDC1;) d: 0.89(t, 3H), 1.61(t, 3H), 1.81 (m, 6H),
2.41(s, 3H), 3.25(m, 4H), 4.10(t, 2H), 4.34(q, 2H), 6.62(s,
1), 7.12(d, 1H), 7.85(dd, 1H), 8.83(t, 1H), 10.76 (brs, 1H).
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MS(ES): m/z 462 (M+NH,).

Aty 11, 2- - TR E-5-[3- Q-8 —vbeitg A1) JE & le-N-#5 Bk ]
FE)-5-FR-T-ER/RHE-3, T-=&nbek [2, 3-d]Eez—4-F;

W ERFE 5 R 4-CRE-3- (5-FE-4-8-7-
EARL -4, T-—5wbeg [2, 3-d] e - 2- K) - Repdia, (IB) &
3= (2-& -kt - 1) ERBERAFFAFAIESY.
'HNMR(CDCL) &: 0.90(t, 3H0), 1.55(t, 2H), 1. 68 (m, 2H), 1.78 (m,
M), 1.94(t, 2M), 2.27(t, 2H), 2.38(s, 3H), 2.87(t, 2H),
3.28(m, 4H), 4.07(t, 2H), 4.30(t, 2H), 6.30(m, 1H), 6.60(s,
1H), 7.08(d, 1H), 7.88(dd, 1H), 8.79(d, 1H), 10.79 (brs, 1H).
MS (ES): m/z 533 (M+NH,).

A 12, - 2-TEFE-5-[2- (bRt B -1) TAe-N-75Bk] KAL) -5-
W R -7 A3, T- = S [2, 3-d] -4

W LRGSR 4- CRE-3- (5-FH-4-8-7-
ERE -4, T-Z &k [2, 3-d] e - 2- K ) - XEBia (1B) 5
2 - (wbegdr il - 1) TR M HFIFAEY.
'H NMR(CDC1) & : 0.89(t, 3H), 1.59(t, 3H), 1.64 (brs,
4H),1.81(q, 2H), 2.33(brs, 4H), 2.41(s, 3H), 2.52(t, 2H),
3.01(t, 2H), 4.09(t, 2H), 4.33(q, 2H), 6.60(s, 1H), 7.09(d,
1H), 7.89(dd, 1H), 8.84(s, 1H).
MS(ESH: m/z 505 (M+NH,).

e 13, 2-[2-TRIE-5- (GR-4-A2B) KA -5-FE-T-EF
A3, T-= &bk [2, 3-d] wEne-4-FR:
B 2-RE-3-FAE-4-FHRhekwe (IB) 52-2aAE-1-

-31-



WO 2004/108726 PCT/CN2004/000487

(kX - 4 - 75BE ) RV BLR (IF) R, 248565+ 4K 1D 4
BF2-12-TRAE-5- (B -4 -m5BE) XA -5-FHK-3,7-
ZEohes (2, 3-d]vEez -4 - BA (16), BHEEAR (IH) B AELH4F
AAAH) .

"HNMR (CDC1) &: 0.91(t, 3H), 1.64(t, 3H), 1.80(m, 2H), 2.42 (s,
30, 3.03(m, 4H), 3.74(m, 4H), 4.10(t, 2H), 4.39(q, 21,

6.66 (s, 1H), 7.15(d, 1H), 7.80(dd, 1H), 8.77(d, 1H), 10. 89 (brs,
1H).

MS(ES"): m/z 478 (M+NH,).

b 14. 2-[2- TEHK-5- (3- (BopkAX—~4) IE R B-N-55BE) RHAK]-5-
WA -T-E R E-3, T-=Sekek [2, 3-d] e —4-B;

W ERHE 5 PR 4- CRE-3- (5-Fh-4-8R-7-
ERE -4, T-=Ambek (2, 3-d] e -2 - &) - FEBA (IB) &
3= (B - 4) JERBER N FFFRAELEY
'HNMR (CDC15) d: 0.92(t, 3, 1.59(t, 3H), 1.72(m, 2H), 1.84(q,
2H), 2.43(s, 3H), 2.40-2.50(m, 6H), 3.11(t, 2H), 3.72(m, 4H),
4,11 (t, 2H), 4.32(q, 2H), 6.60(s, 1H), 7.13(t, 1H), 7.88(d, -
1H), 8.79(s, 1H), 9.95(brs, 1H).

MS (BS"): m/z 535 (M+NH,).

i 15. 2-[2- LA -5- (2- (BobkX—4) The-N-m5BE) K] -5-F
AE-T-ER/E-3, T-= Sk [2, 3-d] Erg—4-8R;

W EEBE 5 PR 4- CRE-3- (5-FH-4-8-7-
ERE -4, T-=&nkes (2, 3-d] e -2 - &) - Fedba (IB) &
2 - (o - 4) TRER B F AR ESY.

'"HNMR (CDC1,) &: 0.90(t, 3H), 1.58(t, 3H), 1.80(m, 2H), 2. 32 (m,
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4H), 2.44(s, 3H), 2.74(t, 2H), 3.03(t, 2H), 3.58(m, 4H),
4.06(t, 2H), 4.30(q, 2H), 6.62(s, 1H), 7.08(d, 1H), 7.87(d,
1H), 8.79(d, 1H), 10.82(brs, 1H).

MS (ES"): m/z 521 (M+NH,).

o 16, 2-[2- LEE-5- (2, 6-=F L ok X -N-74BE) KA ]-5-F
E-T-E R I3, T-—&nkeE-[2, 3-d] Bwg-4-8R:

M2-RHE-3-FE-4- FRmE (IE) 5 2-CAHE-5-
(2, 6-=F RoByoeR - 4 - BBt ) KT BRR (IF) R, ZARE T
H4k ID 4143 2 - [2-CRE - 5- (2, 6-=F A eBokfk - 4 - BBL)
FE]-5-FEK -3, T-—Sw&[2,3-d] 2 -4-8 (16), HBHE
AR (IH) AT, |
'HNMR (CDCL) B: 0.87(t, 3H), 1. 09(s, 30), 1.11(s, 30), 1.61(t,
3H), 1.80(m, 2H), 1.96(t, 2H), 2.39(s, 3H), 3.53(s, 1H),
3.58(s, 1H), 3.70(m, 2H), 4.08(t, 2H), 4.33(g, 2H), 6.60(s,
10), 7.10(d, 1H), 7.77(dd, 1H), 8.69(d, 1H), 10.76(br, 1H).
MS(ES"): m/z 506 (M+NH,).

a4 117, 2-[2- CRIE-5- (1-F Ak —4-R A A8 KA1 -5-F 4
—T-E R &3, - Sk [2, 3-d] B -4
Wl-ERE-2-RE-3-RAE-4-Fhaek (IB) 5 2-
LA - 5- (1-FRIRR -4- BABB) RTBE (IF) FHA
B, T ASFEFRALA Y.
'H MR (CDCLy) &: 0.82(t, 3H), 1.50-1.80(m, 9H), 2.01(n, 2H),
2.40(s, 3H), 2.76(m, 2H), 3.14(m, 1H), (s, 2H), 3.99(t, 2H),
4.23(q, 2H), 6.58(s, 1H), 6.94(d, 1H), 7.21-7.27(m, SH),
7.84(dd, 1H), 8.75(d, 1H).
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MS (ES): m/z 581 (M+NH,).

a4y 18. 2-[2- TR -5-(2- (Re~1-2) The-1-2Bt) KA]-5-
WA -7 -3, T & kes [2, 3-d] uEee—4-FR

wERHE S IR 4-CRE-3- (5-FE-4-8-7-
ER -4, T-ZEnbei (2, 3-d]"Ee -2 - %) - REBR (IB) 5
2 (R -1- %) TREEHAAIAY, |
'H NMR (CDC1) &: 0.89(t, 3H), 1.40(m, 2H), 1.50-1.70(m, 7H),
1.79 (m 2H), 2.38(s, 3H), 2.57(brs, 4H), 2.65(t, 2H), 3.07(t,
2H), 4.08(t, 2H), 4.29(g, 2H), 6.61(s, 1H), 7.08(d, 1H),
7.87(d, 1H), 8.77(s, 1H).
MS (ES): m/z 519 (M+NH,).

e 19. 2-[2- TR -5- (4-F ok —1-518E) KA -5-F %-7-

ER/E-3, TRk [2, 3-d] e -4-FA:
Wl-ERL-2-RA-3-RA-4-FHwE (IE) 5 2-

LRE-5- (4-FHE%%E-1-#8L) XFBR (IF) FREH,

2 % 4R 1D T A 2| AFAA A4 .

'HNMR (CDC1,) &: 0.97(t, 3H), 1.62(t, 3H), 1.80(m, 2H), 2.41 (s,

3H), 2.60(m, 4H), 2.63(s, 2H), 3.09(m, 4H), 4.07(t, 2H),

4.35(q, 2H), 6.61(s, 1H), 7.10(d, 1H), 7.21-7.29(m, 5H),

7.78(dd, 1H), 8.78(d, 1H), 10.64 (brs, 1H).

MS (ES"): m/z 567 (M+NH,).

ey 20. 2-[2-TERFE-5- (4R EkB-1-4BE) KA -5-F R -7-
ERE-3 T-=& ek [2, 3-d] Evz—4—FR
B l-ERE-2-RAL-3-FRHE~-4-FHabek (IB) 5 2-
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CERME-5- (4-FKKEkEk-1-#Bk) XFBRR (IF) FHRREM,
ZpEAR IDHFLI-ERL-2- (2-TAE-5- (4-FKERk%H
—1-AxBh) RFBEA) —4-FHA - 1H-wbeg -3 - FHLE (14)
FRWABR, TAFEAFEe.

'H NMR (CDC1) d: 0.91(t, 3H), 1.64(t, 3H), 1.82(m, 21, 2.41(s,
3H), 3.29(m, S8H), 4.11(t, 2H), 4.36(g, 2H), 6.63(s, 1H),
6.84-7.05(m, 2H), 7.14(d, 1H), 7.20--7.30(u, 3H), 7.84(dd,
1H), 8.82(d, 1H), 10.64 (brs, 1H).

MS (BS): m/z 553 (M+NH,).

it 21, 2-[2-TERE-5 (hm-1-84BE) R A]-5-FL-T-EF/L
-3, T-=&wkek-[2, 3-d] wEue -4

B ERH G 5 AR 4- CRE-3- (5-Th-4-H-T-
EARK -4, - A [2, 3-dI R -2- &) -Faia (1B) 5
T FRBE RN HIFAFRAEH)
'H NMR(CDC1s): & 0.91(t, 3H), 1.60(t, 3H), 1.77-1.86(m, 2H),
2.41(s,30),  2.47(brs,4H),  2.96(brs,4H),  4.08(t,2H),
4.29-4.35 (q,2H), 6.61(s,1H), 7.14(d, 1H), 7.80(dd, 1H),
8.70(d, 1H), 10.68(s, 1H);
MS(BS): m/z 477 (M+NH,).

A 22.20-[2-CERE-5-E-KH[1, 3] = H-5-A 7 HokE-1-
FEBE) KA -5-FR-T-ERE-3, T-=&nk& [2, 3-d] wEwz —4-8R ;

B l1-ERLA-2-RAE-3-FAE-4-FHEWNK (IB) 5 2-
CEE-5- (4-FHF[1,31= B-S5-AFHR%RE-1-8B) X
ot (IF) FHRE, 2FRAKDFHFLI-ERL-2- (2-T
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A -5- (4-FHF[1,3]1= R-5-KFHRE-1-#B) XF
Beie ) —4-FHR -1H-vbef -3 - FBLE (1A) HERESRA,

T AR B ARARL A

"I NMR (CDC1;) O: 0.87(t, 3H), 1.63(t, 3H), 1.76(m, 2H), 2.41(s,
3H), 2.51(brs, 4H), 3.08(brs, 4H), 3.38(s, 2H), 4.08(t, 2H),
4.34(q, 2H), 5.89(s, 2H), 6.61(s, 1H), 6.62-6.80(m, 3H),
7.11(d, 1H), 7.75(dd, 1H), 8.76(d, 1H), 10.64(s, 1H).

MS (BS): m/z 611 (M+NH,).

ety 23.2-(2-LRE-5-[4- G-R A EAR-1-2) vz -1-# Bk

ER)-5-FA-T-E /L3, T-= &bk [2, 3-d] ez —4-FR
 HLERHE S FNA-CTRE-3- (5-FE-4-R-7-

ERK -4, T-=F e (2, 3-d]"Ee -2 - &) - F&ita (IB) 5

4- (3-FREAERK-1- 1) REREHFARANLEY.

'H NMR (CDC1;) O: 0.90(t, 3H), 1.23-1.31(m, 5H), 1.50-1.85 (m,

OH), 2.25(t, 2H), 2.41(s, 3H), 2.52(m, 2H), 3.77(d, 2H),

4.09(t, 2H), 4.34(q, 2H), 6.61(s, 1H), 7.08-7.29(m, 6H),

7.80(dd, 1H), 8.78(d, 1H).

MS (BSY): m/z 594 (M+NH,).

bty 24, 2-[2-TRFE-5- (ERM-1-B) RE]-5-FH-T-E R/
A3, T-— K Akes-[2, 3-d] o -4-BR

m1-EARK-2-RAA-3-RE-4-THh (IB) 5 2-
LRARXTEBE (IF) FHRA, 2486 T EK ID, TA, IC 477
4-ZRHK-3- (5-CTHER-4-R-T-ERE -3, T-=K ke
[2, 3-d] g — 2 - 3k ) KBBA (1B), FL5 iE AR H 34440
a4,
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'L NMR (CDC1)) d: 0.94-0.99 (m, 6H), 1.52(q, 2H), 1.61(t, 3H),
1.77(m, 2H), 2.40(s, 3H), 2.92(brs, 2H) 4.09(t, 2H), 4.34(q,
2H), 4.82(brs, 1H), 6.64(s, 1H), 7.08(d, 1H), 7.89(dd, 1H),
8.83(d, 1H), 10.90(brs, 1H).

MS(ES): m/z 450 (M+NH,).

A 25.2-[2-TEA-S-NN-R Q-BR E) RAEAER) X
A1-5-F R -T-E FHHE-3, T-= S ki [2, 3-d] g —4-8R

B l-EREA-2-RE-3-FHE-4-THAukek (IE) 5 2-
LREAFEFEBE (IF) 4B E, BHA T EK ID. TA, IC 4148
4-LRE-3- (5-THEA-4-8-T-ERE -3, T-=&"%
[2,3-d]&"% -2 - &) XegBta (IB), B N, N-R (2- KA TK)
Je BB R A AT R B
‘H MR(CDCl) &  0.90(t, 3H), 1.58(t, 3H), 1.78(m,2 H),
2.39(s, 3H), 3.32(t, 4H), 3.85(t, 4H), 4.10(t, 2H), 4.35(q,
2), 6.64(s, 1H), 7.10(d, 1H), 7.85(dd, 1H), 8.79(d, 1H),
10. 84 (brs, 1H).
MS (ES): m/z 496 (M+NH,).

e 26.2-{2-TRK-5-IN-Q-F A TH) -N-F A] RAEAB) X
B} -5-FR-T-ERE-3, T-=&rbes [2, 3-d] vz 48

B 1-ERLE-2-RA-3-FHE-4-THE®% (IE) 5 2-
CEAETBA (IF) FHAE, S48 FE4K ID. IA, IC 4147
4-CRE-3- (5-CE-4-A-T-ERKL -3, T-ZA%
[2, 3-d]"wg — 2 - % ) RAEBA (IB), BH5 N- (2-£ETH)
- N - ¥ RS 5| A7 a9 .
"H NMR (CDC1)) & 0.90(t, 3H), 1.62(t, 3H), 1.78(m, 2H), 2.41(s,
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3H), 2.87(s, 3H), 3.20(t, 2H) 3.77(t, 2H0), 4.10(t, 2H), 4.35(q,
2H), 6.65(s, 1H), 7.14(d, 1H), 7.85(dd, 1H), 8.79(d, 1H),
10. 89 (brs, 1H).

MS (BS): m/z 466 QM+NH,).

ey 21.2-(2-TERE-5-IN-Q-B A TE-N-TK) fAmBI X
A)-5-9 H-T-ERE-3, T-= Rk [2, 3-d] R -4-80: |
Wl-ERE-2-RE-3-fRAE-4-THEae& (IB) 5 2-
CEARFTBA (IF) R, 24856 % MK ID. IA, IC #I4F
4-TRFE-3- (5-CTHA-4-R-T-EF/L-3,T-=&A%%
[2,3-d]=&we - 2- 4 ) RBBA (IB), A5 N- (2-£KTK)
- N - LA B R E SRR
'{ NMR (CDC1) & 0.90(t, 3H), 1.18(t, 30), 1.62(t, 30, 1.79 (m,
2H), 2.41(s, 3H), 3.30(m, 4H) 3.75(t, 2H), 4. 08(t, 2H), 4.32(q,
2H), 6.61(s, 1H), 7.10(d, 1H), 7.86(d, 1H), 8.81(d, 1H),
10. 69 (brs, 1H).
MS (BS): m/z 480 (M+NH,).

iy 28.2-(2-TEHA-5-[N- Q-FZ A TH) -N-E T R] R ABE)
KAL) -5-FR-T-ERE-3, I-=&mbe& (2, 3-d] vz —4-BR:

W ERFE S RN 4-CRE-3- (5-FEA-4-8-7-

ERE -4, T-=5mek (2, 3-d]Ewe - 2 - K) - RAmta (IB) B
N- (2-8KTH) -N- ETEBER NS FIFALEY,
'H NMR(CDCl;) ® : 0.85-0.93(m, 6H), 1.29-1.40(m, 2H),
1.49-1.65(m, 35), 1.82, 2H), 2.40(s, 3H), 3.15-3.30(m, 4H),
3.78(t, 2H), 4.11(t, 2H), 4.38(q, 2H), 6.66(s, 1H), 7.12(d,
1H), 7.88(dd, 1H), 8.82(d, 1H), 10,96 (brs, 1H).
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MS (ES) : m/z 508 (M+NH,).

bt 29. 2- 2- L RI-5- (3 TERBIAFNE) -N-2xBE) KAL) -5-F
E-T-ERE-3, T-= &k [2, 3-d] Fug—4-8R:
W2-RAE-3-FA-4- TRk (IE) 5 2-CAHKE-5-
(2P TEBARE) -N-#BL) KFBLR (IF) FHRE, ZAE
# P AR D, TA 418 2- [2- CRAE -5- (HFOREARR) -
N-ZRBE) RA] -5-F & -3,7- &k (2, 3-d] &2 - 4 - B
(16), BHEEAKE (IH) B SFFH0Y,
'HNMR (CDC1) d: 0.82(t, 3H), 1.31(t, 3H), 1.49(t, 3H), 1. 74 (m,
2H), 2.40(s, 3H), 43.95(t, 2H), 4.16-4. 32 (m, 4H), 6. 60 (m, 3H),
6.90(d, 1H), 7.25(d, 2H), 7.79-7.90(m, 3H), 8.70(d, 1H),
8.97(s, 1H), 10.83(s, 1H).
MS(ES"): m/z 566 (M+NH,).

i 30, 2- 2- LA -5 (AR K T BL A K M) -N-24 k) KAL) -5-F
E-T-ERE-3, T-= K etkek [2, 3-d] ez —4—FR:

W BB 5 PR 4- CRE-3- (S-FhA-4-R-7-
ERA -4, T-Z&rmek (2, 3-d] 8 -2 - &) - F3Bi& (IB) 5
AR T BR A KR RS $IAFAF RS
"HNMR (CDC1) & 0.91(t, 3H), 1.52(t, 3H), 1.78(m, 2H), 2.41(s,
3H), 4.02(t, 2H), 4.13(m, 2H), 6.63(s, 1H), 6.80(d, 1H),
7.0-7.55 (@, 7TH), 7.72(dd, 1H), 7.80(d, 2H), 8.54(d, 1H), 9.79
(s, 1HO, 10,62 (brs, 1H).

MS(ES"): m/z 588 (M+NH,).

Ay 31, 2- 2~ A -5 (N2-TBefh &) -N1-258k) KAL) -5-F &
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~T-ERFE-3, T-—& g [2, 3-d] Emg ~4-FR:

B LRGSR 4-CREA-3- (5-FE-4-8-7-
ERE -4, T-=Em%[2,3-d]l " -2- &) ~-XB®ma (1B) 5
L BB RBL B\ AF AR AR A4
'HNMR (CDC1;) ©: 0.90(t, 3H), 1.56(t, 3H), 1.79 (m, 2H), 1.90 (s,
3H), 2.39(s, 3H), 4.09(t, 2H), 4.27(q, 2H), 6.67(s, 1M,
7.01(d, 1H), 7.52(brs, 1HO, 7.90(dd, 1H), 8.74(n, 2H).

MS (BS): m/z 465 (M+NH,).

bty 32.2- (- EA-5- Q- F AR A TRR) -N-#5k) A} -5-
FE-T-ERK-3, T-=Aw% (2, 3-d] g —4-FA:
 BERHE S AR 4- LRA-3- (5-FA-4-R-T-
ERE -4, T-Z 2w (2, 3-d]EE -2 - &) - EBBRE (1B) 5
) - = H e TR B |

"HNMR (CDC1) d: 0.90(t, 3H), 1.61(t, 30, 1.80(m, 21), 2. 09 (m,
6H), 2.36(t, 2H), 2.40(s, 3H), 3.02(t, 2H), 4.10(t, 2H),
4.34(q, 2H), 6.61(s, 1H), 7.11(d, 1H), 7.90(dd, 1H), 8.83(d,
1H).

MS (ES): m/z 479 (M+NH,).

ety 33.2-[2-TEA-5-(4-THhokEm-1-#80) KL]-5-T A7
iE A3, T-= Aokl [2, 3-d] e -4-F:

W2-RE-3-RE-4-THuE (IB) 5 2- ZAARTEL
# (IF) A4 R B, 248K 69F H4K ID. IA, IG (IH). IC %% 4
—LRE-3- (5-CHA-4-R-T-ERKE -3 T-—&Hn%
[2, 3-d] 8wz -2 - &) RABA (IB), BH 1 - CARER FHF
FREALAY .
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'H NMR(CDC1;) d: 0.90-0.95(m, 6H), 1.56-1.60(m, 6H), 1.75 (m,
2H), 2.49(brs, 4H), 2.53(q, 2H), 3.06(m, 4H), 4.05(q, 2H),
4.34(q, 2D, 6.61(s, 1H), 7.10(d, 1H), 7.75(dd, 1H), 8.79(d,
1H), 9.90(br, 1H);

MS (BS): m/z 519 (M+NH,).

-t 34. 2-[2- LEIE-5- (4- T ARG~ 1-mBE) F L] -5 Do F
A-T-ERFE-3, T-— &k [2, 3-d] Ene—4—ER ;

W 2- 8K -3 - WA -4 - Dok Aees (IB) 52 - CERAE
REBRA (IF) IR, 2404 FEMAK ID. TA. 16 (IH). IC
I/ 4-CTRA-3- (5-GhRRFE-4-R-T-ERL-3,7-
ZEs (2, 3-dlvE - 2 - ) REEBLR (IB), B5 1- 2i%k%
B RIFHF A .

"H NMR (CDC1)) ®: 0.90-1.00(m, 6H), 1.61(t, 3H), 1.74(m, 2H),
2.32-2.56(m, 8H), 3.06(m, 4H), 3.67(m, 4H), 3.94(s, 2H),
4.07(t, 2H), 4.34(q, 2H), 6.55(s, 1H), 7.15(d, 1H), 7.78(dd,
1H), 8.75(d, 1H).

MS(ES): m/z 576 (M+NH.).

a4 35, 2-[2- LRA-5- (4- T Fokom—1-74BE) A -5- (% -2)
¥ AR-T-IE A3, T-= &bk [ 2, 3-d] e —4-R:
W2-RE-3-RAE-4- (Fw-2) PRk (IB) 5 2-
LEARTFBLA (IF) 46 R, 24854 FH4K ID. 1A, IG (IH).
IC ##F 4-CT8RE-3- (5-"HHRRFEA-4-R-T-ERHE -
3, T-—&bes [2, 3-d] e - 2 - &) RKEBtA (IB), B51-24
UG B AR AR A
'H NMR(CDC1;) d: 0.90-1.00(m, 6H), 1.60(m, 6H), 1.75(m, 2H),
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2.37 (q, 2H), 2.53(m, 4H), 3. 06 (m, 4H), 4. 01 (s, 2H), 4. 07 (t,2H),
4.35 (q,2H), 6.69(s,1H), 7.11-7.15(m,2H), 7.77(dd, 1H) ,
8.68-8.71 (m, 3H).

MS(ES): m/z 569 (M+NH,).

e 36.2-[2-LAK-5-(4- TR okm-1-50E) XA -5~-F £ -7-
W@ k-3, T-= &bk [2, 3-d] Enz — 4B
B2-RAE-3-RA-4- FHRUL(IB) 52- ZAAXRTE:
R (IF) 3R L, A8 %F 4R ID, IA, IG (IH). IC %42 4
~LRE-3- (5-FE-4-R-T-%BE-3,7-=& W%
[2,3-d]"E7e -2 - 35 ) RAEBLR (1B), Bh 1 - ZERER G4
R . |
'HNMR (CDC1) &: 1.00(t, 3H), 1.65(t, 3H), 2.37(q, 2H), 2. 41 (s,
3M), 2.50(m, 4H), 3.09(br, 4H), 4.31(q, 2H), 4.95(m, 2H),.
4.96 (dd, 1H), 5.01(dd, 1H), 5.68 (m, 1H), 6.61(s, 1H), 7.11(d,
1H), 7.82(dd, 1H), 8.71(d, 1H), 9.77 (br 1H);
MS(ES): m/z 503 (M+NH,).

345 2

FIERAZRER 1 AW ET ARG K S, KB
BISCHOFF # F ik XM T ABRKB R A AER YR L Hhk 2k
(Bischoff B.; Schneider K, International Journal of Impotence
Research, 2001, 13 230 235). ‘

3, T-=&bek (2, 3-d] Bm—4-BAST A B IR TR &
FROEFTHEARS 0. lmg-3mg/ke) . it bbdk iz 4 3 il Bz
HHMERZ] . 30, 60, 90 Ao 120 4T KRR EREXZFZES)
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REE, NARBRESMERRAEGREBPHERS T L L.
£ 1. 3, T-=& & [2, 3-d] Bz —4-BRFT A Y 1A £ ShAe s R

XAEBPEKE ()

e BP %) 30 60 90 120
4 (G4 (54D (2-4F)
144 1-HC1 8.3 5.7 5.3 2.0 1.3
1A-4 1-2HC1 1.3 3.0 2.0 1.0 1.0
A4 6-2HC1 0.0 5.3 2.7 1.7 0.0
1244 8-2HC1 2.7 1.7 1.3 - 0.7 0.0
fobdy 19-2HCL | 1.7 4.0 4.3 4.0 0.0

* RPN BFERZARREL R RT3/,

REEERAEY 3, T-=Sikek (2, 3-d] B -4-BRAT A MG 5T T Ak
MEEGRKRMLR, LEF R MERNEKGHFE, L2244
A4 1-1HCl MEREBE, |

364 3

BRI BT B R S R R 8 B R

N

BAMNEEEZFREIESE 2R, EEARFRHELE,
ﬁéﬂmwﬁ,ﬁﬁ%SK,nﬁﬁiﬁ%%.%ﬁwnmm%
24mg/kg, FAMEZEL5 HAEAFRBR L B5F) 24mg/kg, T R4A
@ ERRAEREEK (0.1n1/10g) , 2HBE 50 24P H AN AR K
EFURABA (H% 2em, F24em) , FH 5040, BHA 2
RUEERMER, AT WCP410/6 B WEANB A K FHRELF T
R0 A NAERY BT, BRIV BHBRDE. BHAEK.
REHBRPARBEREK., ©FERIHE 21-24CHRETHAT, H
HFEF 11 AT ARA T e E 28 A Ta 4 &
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ARAEAPEEBR BT B R 5] F & 2,

S RIGER, LAY 1-1C1 2 RE 2 & R AR o) 6838 4790
Bmik, FEKARRBRPVIEE, XRAKVIENS. &
HAER LR ® AR AT R B3R, AE R FAKS Ak
HARI RIS (P<.05) . 1ddh 6-HCL o RAH B A&
ML RIGARTFARIE, EREGRZE B FHLAFATRR
ML ARXEARARF L, BIALAEX 1 EHT
BRI, BEMRET HIR AR,

& 2. 3, T-=wkek (2, 3-d] o -4-BRAT £ My it Ak R AT 44847
W#rn (a2 )

ey BEBRE REAR
A SRS R ECAH
# (o40) (4)
AWK 17 8.9+3.69  7.1+3.62  16.2:+4. 02 3, 4+4., 64
1A% 1-HC1 9 7. 6+2.70
| 2. 641, 13%* 7. 145, 62%% 13, 148, 77+
1A% 6-HC1 8 6.4+3. 07  8.0+3.93  8.845.85% 9. 048.50
AR B E 19 5.0+4. T4% 12, 7+7. 18 8. 245. 25%
8. 24, 02%%

54 w3 KebEx « P<O. 05, **P<0. 01, 5 AR AEAPAEER 3401
3 'P<0. 05

FAeH) 4 X 1 AE-H¥r I B —Be Bt & M

N I e Inh BRI —BeBE 5 6 MR ERAE XL dkF ik
(Hidaka il et al Biochim. Biochim. Biophys. Acta
1976,429,485.Kim D-X et al Bioorg.Med. Chem. 2001, 9, 3013) 7 A&
4. R SPA AR, FU A6 R 77 i EAT PDES 394 7 M 6 ) 2.
BT =R BRI LA THEAL (TopCount 34X )
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W2 PDES B4R % 64 BUBL B 18] v X BB iR B W 4%, A R AR R
b, AR EET, 3047 PDBS W4IMEARE, 82 STFXI
WAL 3T BRER — BREE 5 9474 1R T &3 AR, AAH 1 -HCL
B, B EEHIRE S 107 mol /LB, & X ABRER —BSBE 5 )74 & h 65. 62Y%,
B 3ARAE 4 31, 67%. |
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FIZK

1. BN [ EWREGF ETHEZGE

T{4 P1Pd’/Jli::[::jl?>>____
| R?
o) Sy T
R3 I
R5
£,
£,

R' & 0, C-CoHARI4ARL; C-C ARAIARI&RL,
CoCs M E;  CrCobesk; wbmedh, wmg i, ohed ik, 1R H SMT4E
WAL B T 7 69 A B — X % B L%j—,%, A, A, B R
A RE, C-ColmEk. C-ColrAE. C-ComBrik. C-Cs FRkA.
BAREE., B4R ZeER. CONRR'. NR'R. COR’. NHSOR®. SONR’R;

R 2 H; C—C, A4 T4k, (-C @4&.&%&5»%}5‘5%,
Co—Cs #EMHA;  CCobdh; AR, B HANT Rkt g T 5
MAR—-RERMAR: BE, fE, AL, £E BE. KA, C-C
A C-Cot k. CComBEA. CCs SRR, BUX AR, CONRR',
NRR'. CO.R®. NHSOR’. SO,NR'R";

R® & H C-C HAEERIMRE, FTH C-C ik, —C,
WERIRR; C-C #E; C-Coki,

CRRH, CCo HeERIARA, T GG HREBA. C-C
R, CCy 48,  C-Cokei;
R&Z H, C~C, ek X4, HT{4Eikiik O, NRR!, CN,
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CONR'R' K COR'ERAR; CCy ABMFH, FF7T4EL M CN, CONRR' 2
COR*BRAX; NRR'ERIRAK A C—Co B &L O K NRR AEL IR
(C—Cs &) C—C, HEER T4 a; CONR'R'; COR® ; B%&; NRR';
NHSO.NR'R"; NHSO-R’; SO,NR'R" & TT4Ee ik F AR A FAL, b
me gk, wEwr R, wRed R o e oRed L wEe A R =

RO RT A0 H & C-Co AERIERE, a5FeitmE
8RR TF—RH Rebboi Ak, Rk, ok, 4-NQRY)-RERXR
sReb B BT RE H T AE S A T R e R IRAR;

RR I R C-C HAERUALE, T C-C ARK, GG e
Bk, B ABAR, BAREE. RARLK, LBk ELfR
R IR EHIRARAR LATE,

R’ & NRR' IR C—Cs BT A

RO R" 312 0 R C-Co HEXIERE; C-C HREE
RIAIE; C-C 48R, CColAR C-C FEE;, X—=RH
ook (BR) A, vkeek. Dk, 4-NQRY) -REE; XAEM
A BB Rosak (B7) 2. ko, ekl 4-NQRP) ke
A b F ARk iAk OH. CN. COR'. C-C, A4ER LI,
C—C; JAA, NR'RY, CONR'R"BAR; BRARFEA. BARLEIN, UK
RERK, BAREFTRBAL C-C AR ARA, XK E TR
OH. COR’. NR¥R”., CONR'“RV#t—HFBARRKAFLEE F —BREE K
AR R IR AR 3%

R*Z H; C-Co AAERIARA, HFTHEasRE. AAR
AR CCs AR C-C MAKEIRAK;  C-C: BARME; C-Cs 4EM
A5 CCo BRI C-Cs ZRBTA;

R°Z H; C-Co HEERIanA; C-C RALRNKEY C-C &
R T4, BABKN C HaER XA, MR B
C—Cs BAER T AR A, FEBRNRH C-C HAER L4844 CONR'RY
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BARE) C—Cs A4 R T4, CORERAREY C—Cs A4 R X482 H,
A BARE RIS IR C-Cs AR X 48025, COR', CONR'R™,
CSNR™R™ &K C (NH) NR“R" ; C,—C; R EAER L 48l C-Co 40,
C—Co B &R CCo FIRE; RT =B 0=2-200 %, HTIELib
Ci—Co 2R A HIRA;

Rfe REAIAH H; C-C e I&REL; C-C RALRK
#.CCy AR XA, REERRE C-C AR AR, K

"CAARE A KRBT —RH mabdak (87) &, ke, Dok,

BARFEEAZBEEL LMW —HE AN C-CAKE. B&. AL, CF.
0CFs. CCo H4E S LARARAK; RREFOHELS—Z-ARRT
HASAFELRENY); 2-REAR & RARTHELR; &
FEHBRARER C-C AR LA, C-CRrAL. BEUE C-C,
HHER IR AL. C-CIRARK.

2. A ER 1 F AR e,

£,

R' & C-C AR X sl H T4t g THHAR—
REBA: CGColik. C-CREARL. C(-ClmBi., RREL. R
K23k, CONRR'. NRR;

R* & 0 C—C HARIEARE; ;w:tmmawmgm——
REBAR: BARKE, ALK, CONRR. NRR;

R® & H; CC AEERIEIRA, HFTH C-C A, C-C
AR CCo 480, CCobeik;

R & H, C—C, EERI4RE, FTH& C~C FkA. C-C
BRI C—Cs M, CCokeik;

R°Z H, C-C, HAXRXHRA, JFT/E%M4% O, MR, CN,
CONR'R” &% CO.R® Ba4X; NRR' £ IR C-C, JREE; NRR;
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NHSO,NRR’; NHSOR’; SO,NR'R" SR /L Ak F AR KK, »
vk, vk, wkeb i oEekd wRedd wEeh R oz ek

RA= R84 H &R C-C, B4Rk, RE5heEMiai
W RJRT—RH Ak, ok, ek, 4-NQRY)-REAK
sk B BTiR 2 B T AL Al T A A R RAR

R 2% H & C-C HER ISR,

R’ & NRR' 3Ky C—Cs bn ik

R'Fe R" 5402 H & C—C. AERZEREL; C-C 9REE
REA4EImA; C-Co &M E; CCRER C L, R—8uH
Aotk (BR) &, oA, ek, 4-NQY)-RBE; AN
ARG RRT AR bsotk (BR) 2. ke ik, wBekik. 4-NQRY) -k
£ PR AR B T eAEiL Ak OB, CN. COR®. C—C, B4R I AW A,
Ci—Cs JEIL, NRUR™. CONR'RVERAK; BARFA. BRI, AR
KRR, BAREBIEBARY C-C AR ARA, PrEEAR TR
OH. COR'. NR“R". CONR'R”#—FBARRAKLLE H —FAREEK
BAR AR A0E;

R Z H; C-Co AR RA, FTEaEEE, £ER
ARtg CrCln B R C-Ch BRI C-Co #EM AR C-Cs ML,

RPZ H C-Co A#ERIHRA; C-C ALK C-C A
MR IR BARKY C-C AR IARA;, MR RKRHY
CrCs HAER X 4hM K, FAIAKHY C-Cy HAE X 48005 ; CONRMRY
BRARE C-C A4 R L&k, COR, CONR'R®, CSNRMR™ &
CINDNR"R”; C—C; AREMARIERAE; C-C &WAE; C-C
e X C-Cs ZRIRA; '

RM#F= RV 514 H, C—C, AAERI4EmA; C-C )ﬁzo%;kﬂx'f‘ﬁ
8 C-Co AAERIARE, RBEBRNRY C-C AR 4k, X
A mnEe AT —RYRtegok (87) £, vkee ik, Dok,
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BRFERFBEAEE—REA C-COREA. &, RE&. CF,
OCFsn Ci—C, AAER XM ARNK,; BRRFEOES—R=ANARET
HBARTRELERELY; 2=REAR. & RETFHELK; 2
REGBRER C-C BN aRA. C-Clrak. REURA C-C,
EHERIERAL. (-CRARKE.

3. AFER 1R 2R GEX I14ew,

A, ‘

R & CC B ERA; ATHERRME G T A —
K% BA: BRI, NRR;

R £ H;

R* & H; C—C MR I4lmE, FT4#k C-C FHRERK;
CrCe M AR,  CrCobX;

R' & CrCo AHERIEIRA, FHTH C-ClnamK; CC, 4
WA, CColi;

R’ 2 SONR“R";

R e R' HSfeeNiniEe) R T —RY Rebbk, %Rk, 5
Bhik;

R°Z H & C-C, AR Ik,

R'F= R" 552 H R C-C. HERIARE; C-C HKL;
R—RH mubsok (BR) £, kg . ok, 4-NQR") kB,
FFe e MARE G BB R oeobk (B ) A, vk K ok, 4-NR") -
vRoE R FTiR R T MEE K OH. C—C, HAER X 4ema. (-C 1%
FJK, NR'RY, CONR'RVERAR; BRARFA. BRARIK, SAMBARFAK.
BARERIRBAARY C-Cs BRI A, TR AT A4 OH. COR®,
NRR", CONR"R"#—FBARIAHELE FH —BARFE R L3748
i%;

RVZ Hy C-CAs ik, C-C RALRNKH C-C A
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BRI A, AR O-C AR T4A; NMRTRKRH
C—Cs HARR T4 a; FARRE C—C B4R 484 CONRRY
B (—Cs A4k R T4k, COR', CONR'RY;
RUF= R® 800 H; C-Co AR X&&RAE; O-C BELARNK
49 CCo AAE R ARITA,; REABMNRE C-C, AR e A, &
5 g ARk e RBRF—RH makdak (87) £, sk, gok;
BAFEARBEL LB —RZ A C-ComBi. mE. RA. (P
OCFs. C—C, AAER I ARAK; BREFOHEE—R=ANRET
HARAKRELRENY;, E=REANR A RERTHLZAR, &
R ERARER C-C BRIk, C-Coalk., RAUE C-C,
HERIERAL. G-CRARK.
4, AN ER 1-3 ik ey, Hikh:
-[2-CEAE-5-U-T A kE-1-B) XA]-5-FRA-T-EREL
=3, T-= &bk [2, 3-d] wBne—4-FR, KR, —HmME R TR
L dhmi, |
2-[2-F E A -5-(4-T A %E-1-BBL) XA]-5-FA-T-ERAE
=3, T-= &k [2, 3-d] wEre—4-8R, R AL,
2-[2- i & B -5- (4- T A kB -1-AEBE) R L] -5S-FE-T-ERA
=3, T-=&ibek [2, 3-d] v —4-8R, RE LB
2-[2- R A5 (4-T AR B -1-5 ) RA]-5-FR-T-ER K
-3, T-= &Mk [2, 3-d]Evg—4-FR, LR, —HBMER TN
Hredhmi;
-[2-E R ER-5-U-TE%kE-1-BE) RA]-5-CA-T-ER/E
-3, T-=&wkes [2, 3-d] v —4-R, L LM, —HMIRTHH
Lo,
2-[2-T &R AE-5-U-F AR B-1-m0) REA]-5-FRA-T-ERE
=3, T-= & hel [2, 3-dl e —4-FR, L ERd, —HBmERTHY
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HEe s,

2-[2- TRA-5S-(4-F ARk -1-58) RE]-5-LA-T-ERA
-3, T-— & ekek [2, 3-d] g —4-BR, LM, —ERERTRY
Hedhm;

2-[2-Z 8 -5~ (- TR ERE-1-58) XA -5-FA-T-ERE
-3, T-—&h& 2, 3- d]w»w"—4 B, g, —HhBMERTH
HeHdmi;

2-[2-T &8 & -5- (4- (2—9‘%‘. LA vkk-1-aB) K] -5-FR-T-ER
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