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L/ >i ;7; i4OD 7-JL J~7_:iI EI):;iii E^'J> l U  ifs, 'f `l lI)>t40) MR R7;
W. ;T}~~~~J>r7~:E 19 L" , s~-Jk7~=~LW., i /I~ 1, ~) -3 )L7 iE 'r :;kL 1)
15 6Xfp. 1t, >,Lia, L i , 0 hiffit t, irra t, 7kt, ilii#1 R tk 0)M t ; AMt,
7^E 'i t, ~LMfA, 7V:i , 77-JL t, 20 +M~F fA , I) > s , 77, DJLL>rK O) ;
5>7N  ):/ >// p-))t'' IL (I) 0D7tcfPit fp1~z RRAO) rp- H TAzo  25 T~QIJ (I)
O~ieL~T6`~A7ao ~LL~7't (I) t ff# -(i l`-JLnA Tlb -L 14 *'f4L1- z  L;
~Epf~a~161b'C~aIZLa~a(Hetrocyclic Compounds, Indoles Part 1-3,  11 WO
99/50245 PCT/JP99/01547  (Wiley Interscience), The chemistry of Indoles
(Academic Press)4) o 4, -)  Z T i , 09 A,6Jf i6 1E;QIt Y9, 0 1:Lzf-9 p0 IL
aZ6 A-YH z:L4'J7, 0 E/at ( I ) aa6:h~L 0 Tf:Q ( I ) ~ ~~- 5 ( 1 ) 3 4 - 1 A
35 ( 2 ) (A a h~) R4 Rs O ~ R4 Rs 



R5 0 L Y R5 0 OH  \ / I (III) ~ ~ I ~ Y  6 6 R N R2 R N 2 R1 R1 R (Ia)
(II) R7NH, (IV)  R4 R3 5 O NHR7  Y  R6 N R2 Ri (Ib)  (A) X=OH0)Wj V11 A,
6Jf, IOl (Tetrahedron 48, 10645(1992)) 6:EJ'c(2) iMTf4Gti6 h  > i~-JLp 1 (I
I) 6" (III) (j'. L 4 1q Vi10 iTL, /k (t, J\^7:/3Z r 61OR8 (RIUfArR7) JL ) T
7a) JZ L<6 JJP. AtT ETTIx>L` -t6:!Li~: J, 0, fL It (I a) T4-B  LZ4t t I)
I~.Z) i } , 't t-7 -3~-7J  7_}~ (LHMDS) >I~1: ~Z>!L` 1 *7-100  15 1 0 0C
L<6 -70 60CT35 7 (f;P'Tit (III) LLZ6J 011 A, r7 /~~JL (/=~Jlr) M-3F- 7 ^ m)
}~ . 2- }~ m) 2H-~- )` `l -Jlr-5-,t J~t > 1-m)5FJL-1H-1,2,4-1) 73-jJ)'1>
7C.~JL 7,-7- -75  12 WO 99/50245 PCT/JP99/01547  2-~1 JL4 i .Z-,f- )LM Z
5--JL, 71c 7 5 JL . t)L l~  `J -f JL'J ^ ') bi Iv~J 'l.  (B) X=NHR'oO A
It(I a)6" TL Ell It (IV) (RV ~1c R 7; I 0)WEfA4)  5 9Z 1t6 -~7 O)F0 T Mt
IX)iL` Z:LL Z: J, 0, Tea IJ (I b) T 0 10-1 0 0C. AfgzL<6 ~6-1 o ooCT&)7ao
(2) 1 #ki#A (RI) O)J\ R4 R3 R4 s 



RS 0 X R1L (VI) R O X  R5  R HN P R  R2 N R2 R  10 AA, --L pC (1) 0~7i 4-C
T4Gtl.rafL'r '9JVZ PPTT0-Z4,0 ip.  11 V r  T, fL (V I ) ( 1 L 6:M 9) X. R 1
L. L, -C 'l. f4;5  -f7 -1~ Fzl%L, It TTLQ ~J (I) f47D o LZ4 , NaH.
K2C0347J10J%r 'l.Z o M #t LLZ61, THF,  15 t t-7Vf~J'l.Zo fro lJ (V I)
L-C61, ZJL,. =JL'l ^') F (4i~J : ( # ) - ice  L,.  JL,.=J'?7 ^ ' ) i ~ .
2-5~- '7z i7,JL~t=JL'7 ^ ' ) F ( W " #k) 7 I ) 1 JLtI ^') 7JL4-JL7JL,= JL~'
^') F ) ^tT ifL7)L (YI1  }~~~JL. uI7~JL,(~i'l^7^~JL) I~^ITiTE;~~JLJL ($~J
20 ( # ) '~ i i JL . ^ ') JL , * 7 ~ JL . ~ 7 = - JL ~ ~ JL ) JL I\ ~ f JL
'J^') F ($9 /~~JL~JL/\~~(JL,~7 ^') F%) I\^'TiT~~iJL (,VIJ 7 CP L L-C , (R#
) 7') -)L-f `J 7 - }~ (,W~J : 7 i -JL  13 WO 99/50245 PCT/JP99/01547  4
7VOll fl -L 1'~V #~-100^-100C, 9Z L<6 -20C^-60CTZb Z 7~  rx>L`6 X=OHo~ Q 6:
Z ra Ii . (1) X6J (2) OD 'f'l7~~ ODaX-u 6'Jt PPTTV I9 f7 OD 5 il~ GA 6z
'fLZfm JZL jxJL~1 p7tV6Z~, 0, . 7 )L'0)  tJp ~1c 53 ~ '~ 0) J,L` t~ R 6 4,
t,  ffrQIt (I) 6 ''J:~G 1~n''J~(IL~ O~f~ ~LZ )~z ~ ~i/a ~ (I)  10
r~7--r)L7,0-f ~7 tJ'~- 6~ fL`~ ~~~~Q(`~" ~ ~~Z4i/Q iJ  (I) U, Alt OJ1 N-CFt
"6~ < L Zb -f iT'J1:7- `CPm"A"-5  r J L . , - C , f 6 7 ~J ~~ 1 Z VlJ ;
Ujf,  t/ ^'J'()L7, (01, HIV - 1 ) 6:.%f ~-( -ffFli 9PI LLZ fl  `t 0 , M I V
%LLZIf TJ575 



15 JZL, {IalfJ (I) 6z~~1JxZ/XV7 ^~ ~- ~~~Jo~  t T -8 Z. #~J ..6 , V-'J,
M11, Of AM, t7-t)~ni  20 0(r)3[-~ PJPJ; SA Y +1;X6 i^,l7 JtL<6 .z') J~ 40)A
J  o 4ft 7~~ 0)PJ3K, L t, -CtM ) Z L L f>z i~c Z 4~ 11 #R44: Q I /*RM
&6:.W, LT , ig Aa)MiNJI MaAJ IRPI , it r4 J, Alt;e 1, TLTLPJ,  Liz-8Z 25
NM, V,  ZtA4S7afi~>, ^#R~~Ma, h ~ A l H t , : 0 0 . 0 5mg^  3 0 0 Omg,
#<T-3ZL<6, tlO. 1mg- 1 0 0 0mg f16 5~A~1L 1- f16 k, L) 3z f z, 4~9na O a,
)a A 1 H with 0. 0 1 mg^- 1  14 WO 99/50245 PCT/JP99/01547  0 0 0mg, L<V
~,'JO. 0 5mg^-5 0 Omg #x-- 0 -C(O)CH=C(X)Y ( q, XRX5Y6 ~11p~~~1 Z rao )  ZT
1~a 7cQ)3T 6: 1 ~ 1c~ Ta Q)-r>)`-) 14  1f/A iJ (I) ~fA7 6 n~~f I~~ Off[ ~
LZa~ 4>~~> T ~a 1 5 1 I: It ) Ci , 311 L:1 OD :853' ip L L (6 , PT 0) IT
nIttz F;  h`c)(} 0[N06: t) -C, 01 0)WEtAA7~.fl-, .(r)l:it i f46o Jz -c'Q Yd
, 2=2 )1-L} LA7 it ( I ) 0) p {-~ M i:. I L ti U cj L ~ o ~j. y' 2 /~  1Lt
( I ) Yd, r`.lK ODO)JI VI" IiJYt`, Qmz EV4LL -7 l TJ '17 /q~ l7T26 '07 0
17~J k . 1tiJ (I) bZ: t`C, Yoh 6`.3Gt6Rfifi.=ATJLIZ J5 6 IL fl)" It  10
46t,1m1~ ~I~~ a,1" R~>7tcz~1f/a~J1~p~ ~~~p7  hi Z 15 tr: :, ~lr z~-i- ~Z Z
z Lt` 0"~~~ a t~ '1 O~ z 6 ,  R 3 F U rJ7LlR:1 7 Rtt ()  M e= 51)L ; E t= 2
T JL ; i P r= 711 E )L ; P h 7== B n A c =7-i'-31-JL;Bo c=t-7 tJL* =J~MeOH=
A 31 )-J~;EtOH  20 =z5 l -J~ MEK= T)t 3: EtOAc TTF)r CHC13= ~ ^ ^  )1' A ;
MeCN= 7-t? l` = F') JL ; DMF=N, N-/ ~ T) 1 )t'A, 7 ; j ; DMA=N, N-:/
TJt'7t l ; F ;Et20=I-~F) I -- TJ'; i -Pr20=-('l7 ^ EJk.I;LHMDS UT'JL~E7, `U
/AU)J 7 Hex=n -~ THE=T1 `- L F  ^7 a ; DMSO= TJL7,1L'~~ aq. dioxane= a* ;
Tet  



25 2H-T~ `7 `,/-JL-5--fJL;Tri1H-[1, 2, 4U 7'i-J~-3 -f)'; I m i = 2 --f ,
Y',/IJ JLo 9 Z /'M tAAODAV11 L L`C~~1 J f Ph(2, 5-C1)  6't, 2tJ7, Z1U51l1Z
CI blWt,4 LL7=.=)t, T. 15 WO 99/50245 PCT/JP99/01547  IN 1 3-7-tl-2-~ /JL-f
i -)~ Q O  N H N H  J )1,7-1 J 7 (29. 5 g, 39 mmol) 6`i1c7; T ' i lLIJ
i(7.00 g,  5 76.9 m m o I) I' T L, IK 6 Z 30 3? rill # L o L T 3C 9 (Kbim.
Geterotsikl. Soedin. 1994, p133) 6` fi L)f4 G'lt 2-,-~ a i)L-f i F -)ir
(8.OOg, 38.6mmoI) X A, .100CZ 2H4rril ftU o>y,l;L` ~k7k6~MA, 2 N N a 0 H
TrPfD . AMM51-)L T#tW 1,. *c, jL UL. f4 G tL MRa  n-~ ->t>T A ilf T 6 ! L
6: 4, 0 5.1 gOR W- :52%)0)ORimfL i TU 0 10 NMR(CDC 13) S :2. 72 (3H, s), 4.
60 (2H, s), 7. 10-7. 48 (8H, m), 7. 94-8. 20 (1H,  m), 8. 20(1H, brs). 4011
2 3-7-t-3:-JL-1-~ -1? i7, )~tF-IL-5-j7)lr~~ 7 )L$51  15 )L .T- ~ 7 )1 16 WO
99/50245 PCT/JP99/01547  HO2C Mc02C Me02C N  H N N- H 02 \  Me02C 0 HO2C 0
tI (Ph)2HC02C 0  N N ~ / I  O2S \ 02\ N  



O2S (1) -f i 5-~7I~~~ i (4. 8 g, 29.8 mmo1)0)T-----)I (200 ml) 61 6:  77V
3;>0)I.--5-IL''''A 7'J~-,'i0) j~t 't~i1 :LtS, <4SIBIT, , 2  6: FLt. r4 IN
L, 146tiftYlgtJ :/I)t Y)J t--7J ,ti7 ~/'~7 5 -f L, ffM I~JLZ` 6663' Y> L,
4. 5g(1IXW:86%)0)-f > F -JL  -5-~)I' > ~~JL=~TJ~ T o NMR(CDC13) 6 :
3.93(3H, s), 6.65(1H,  m), 7. 27(1H, m), 7. 40(1H, d, J=8. 4Hz), 7. 91 (1H,
d, J=8. 4Hz, 1. 2Hz), 8. 40(1H,  brm), 8. 420H, m). ( 2 ) Ac1L 1 ( 5 . 3 g,
30 mmo1) L , $r1 NaOH(6. 05 g, 150  10 mmol)LT~ n-7~IL7i-T-- -.1'JA7^_
l`(0.51 g) bAA.L L. ~O.Fm 6:.  *? F, -/< i-ff>7, ^ I) F (6.41 g, 36 mmo1)0)
THF(10 m1) a 7  FLf C nM ft -C 3051Pil4A# 1 , M J ,~11L, THE 9ET'M L1 a f4
6fl ft S & fi ' F 0 - 3 1 - T L , 7.24 g0) 1 - , i - V > 7 , ) L t L-f > F
-I~- 5-/t)k4>0 )L 7,--IL f4f o G: ' jq~ L, f,: fl I t A 7> E 15 77J(Z c7 L,
7E c, ri Ut o a A ;L- IN L IN It I-TJt fLL  J~~ic7 6 ~7, 0 , 2. 0 g 09EfL Q
t 14L M PIVW :97%0 NMR(CDC13) o 3. 92 (3H, s), 6. 73 (1H, d, J=3. 8Hz), 7.
45-8. 03 (8H, m), 8. 26 (1H,  m). 17 WO 99/50245 PCT/JP99/01547  ( 3 ) JP.
fL7Jl'; ='~l.L,, ( 1 0 . 7 g, 80 mmo1) 0) /'J ^ ^.-3 i (80 mME 7 f 1:
*FM(4.83 g, 40 mmol) /i -FL -F. 155~rlll # 1 L7. 1EQ) 1-' H
~-~F)LIZ7-Jk(6. 31 g, 20 mmo1)0)  ^ .I.3 > (60 mI)4A 7I` T L1: > T, li T. 2
"rill 49 "L 6 1: 5 i fL7J~ _L(5.33 g, 40 mmoI)Lft7J. (2.04 g, 20 mmo1) fJA
30  33Ml# Itl , ** Za),, LL L. L. 2 (r)*'c L. 61:i, 7K 6. 82 g(1& :96%) 0)
3-7-ly-31-IL-1-~ >-ff :/ 7,  i -~F)~M7, JL 14 L. 10 NMR(CDC13) 6 : 2. 600H,
s), 3. 930H, s), 7.48-7.68(3H, m), 7.94-8.00(2H, m),  8 . 09 ( 1 11 , d d ,
J = 8 . 8H z, 1 . 6 H z ) , S. 26 (111, s), 9. 00 (1H, d, J=1. 6Hz).
(4)-aaIL lJ(0.18g, 0.5mmoI) ' ^^~5'>(2m1)6: 1 L,-35--40C % PL. La-C 1 E) ft
O)*13i, ~1)7^; F-:i'1^^5'>KA(1.5m1)  A TL!  *~~Zacl%L,A 1161:> L. 61~..
1553'rol%t1ALL  aT,6,t l:ikzK  15 ~ AA, ff~ f R .Z.-ILZ#TIkN L,, 7J( . L  9
L T 6tl /...TARi 



I-~ ;L- T AiO1' L 0. 1 g(I :60%)0) 3-7t? F lr-1-~:i :i7,IL,.-)V >
NMR(d6-DMSO) 6 : 2.62(3H, s), 7.62-8.23(711, m), 8.81(1H, m), 8.93(1H, s).
(5) E(L a t (750 mg, 2. 2 mmo1) THF(25 m1) 1`41 L, :i7.=.-)L 7V  20 /~ 51 >
(510 mg, 2. 64 mmol) - )JAA. 6 0CT 16 I14MIhAA.. L  aft,A AFlT Y  L f46
'1121 'i' IJ ~/ 1J JY)J t t L '1171`Y 7 '-1`{f L. F~ F0 -3
1L-1`JL=>(1:4v/v)T "T7af5~ A L 530 mg OR :48%)0) MR, MgfL J  NMR(CDC13) 6 :
2 . 60(3H, s ) , 7 . 14-7. 6 6 ( 1 4 11 , m ) , 7. 93-8. 01 (3H, m), S.
16(111,  25 dd, J=8. 0, 1.4Hz), 8.26(1H, s), 9.13(111, d, J=1.4 Hz). A 'VII
3 3-7-ly-~F)L'-5^ ^ - 1-7.=.4 -3; J~-f > F-JL  18 WO 99/50245
PCT/JP99/01547  CI CI O O HNJ N (1) 3-7 -1?~)L-5-~ ^ ^-(i -)L (0. 58 g, 3
mmo1), I) 7 z.-)L* 7, 7  f :/(1.42 g, 5.4mmo1) 75 -3~)L7)L^-)L(0.66 g, 5.4
mmo1)fai6f.~ Z  THF(12ml)6A6:. * T, /-f J7^')L7`JJt )L* :'t-" f' (1.099,
5.4 5 mmo1) )JQA., IMF, 304rM4941L! o FI;L`A AItT6~.i L, T 6 l M  ~IJ
)Lt-~, 4, 7O F7-t-:i L. WLL. A .z5~,)L-}-)LI  > ( 1 : 1 v/v)Z` W1"ZWA
53'ffi 6 0.58 g(1 :65%)0)r 1LQ F4k t L NMR(CDC13) 6 :2.38(1H, s), 3.12(2H,
t, J=7. 2Hz), 4. 36(2H, t, J=7. 2Hz), 10 6.97-7.01(2H, m), 7.20-7.30(5H,
m), 7.38(1H, s), 8.38(1H, d, J=1.8Hz).  19 WO 99/50245 PCT/JP99/01547  ,Vll
4 3-7-i'-3:'J~-6-~i 1?~7, )~t:1 CI---Y O CIO I 0  O N O ~  - N- O HO 0  MN
PhO2SO O PhO2SO 0  



HN (1) i .=r7L\(9.5 g, 72 mmol)0O/'J11 ^.=5'>(47.5 ml)1AMA6:. 5 7k(3.64g,
36mmol) X` FL,lf-F. 1553~~~##L (SYNTHESIS,  p1018, 1994)4''fi Laf4G 'l.~
6-~l^^~~}~~-1-~I~^-fJL'f il`-JL (3.3  g, 11 mmo1)OD J7^^I'~7 >(33 m1)aA
I1FL o afiL`I MF, 1 gill  It R- 71<A,6::a~.Lft o ASR-31- ) z#>tW L 2 M A L.
G 1'.M 1wil 71<Z c lL 9W IJtY)J t'~i j 7 171 Y i7  1 0 T i 1-zWu 33'b'G 1 .
2 3 g(i& :36%)OD 3-7-i-~F)1'-6- ^ ^ 7-t i-1-E>\ ^-f )L-f > F - JLA l I t L
L - CM NMR(CDC 13) 6 : 1.56(911, s), 2.59(311, s), 4.33(211, s), 7. 17(111,
dd, J=8.8Hz, 2. 1Hz), 8.28(111, d, 1=2. 1Hz), 8.34(111, s), 8.35(111, d,
J=8.8Hz). ( 2 )-LEfL 4 ( 0 . 2 7 8 g, 1 mmo1) O D THE ( 5 m 1 ) A 6: 1 N
7J. L'J r~ .A (2. 5 m1)  1 5 ) J 0 .. l K .T 3053 M l I t f * L a f , _ 6 '
- - ~ 1 N % ( 2 . 6 m l ~ p A 9J T 6:7 L f 4 G i it li,~ h fl ~ .z~JH I W
L. 10*T ctn. 1,ft7Lffl I 4r71c  -i L / o 4 'W 1- -a L 0. 145 g (SIX 83%) O)
3-7 t -3:- Jl/-6- L F ^  20 WO 99/50245 PCT/JP99/01547  -IL rnAL LZf4f  0 ,
, :135-140C NMR(d6-DMSO) b : 2. 39 (3H, s), 6. 66 (1H, dd, J=8. 6Hz, 2.
2Hz), 6. 790H, d,  J=2. 2Hz), 7. 91 (1H, d, J=8. 6Hz), 8. 08(1H, d, J=2.
4Hz), 11. 6(1H, s). 3) SEfL tt-L7,)~t= kL rriI) F 4iVl 2 LZFz1iL`c~c ti- 5
-~) J-, 3-7-1?-3;k-6-/'~ ~/-ff :i7, ~/--( > F -I~ T fz  NMR(CDC 13) 6 :
2.52(3H, s), 6.67(1H, dd, J=8. 6Hz, 1.8Hz), 7.30(1H, d,  J=1. 8Hz), 7.
47-7. 83(5H, m), 7. 87(1H, d, J=3. 0Hz), 8. 21 (1H, d, J=8. 6Hz),  9. 0
(1H, brm). (4) AcT[;aIt(0.63 g, 2 mmo1)0)7-t}`= (8 mI r6A6`~iil~7^  1 0 1
l` (0. 41 g, 2. 4 mmoI) Li Fft t IJ rJla (0. 55 g, 4 mmol) iJJUA, 3053 rill
ig L  Y- T 1Z hp #9#1 L!  aZb0* ~1c* bZ N . fl'f:M=-:3::-t,z#1 f 71,A fL L
r4  ' t t / I) j7 Y J (/ t A. ' 117 ~ Y 7 -t Zft L , K  L f4 1; I. L IB '
=AIL-1 )I - >0:2 v/v)T f -"Zifi 3?bN6 0.72 9(INV 89%)0)(r)MfL'mI1  15
NMR(CDC13) 6 : 2.48(3H, s), 5.27(2H, s), 6.73(1H, dd, J=8. 6Hz, 2.0Hz),
7.08-7.78(12H, m), 8.23(1H, d, J=8. 6Hz). ~~J5  



BnO BnO BnO  O 0 HNJ HNJ /NJ  Boc  HO 0 McOO 0  N-il N 20 Boc Boc 1 5-~
iILt kffi G# V~1 I 1/Z 3-7-1?-3~ IL-5-' i i  21 WO 99/50245 PCT/JP99/01547
I~ ' i-f :- F -IL fi'f o NMR(CDC13) 6 : 2. 53(3H, s), 5. 14(2H, s), 7. 010
H, dd, J=8. 8Hz, 2. 4Hz),  7 . 26-7. 52(6H, m ) , 7 . 8 0 ( 1 H , d , J = 3
. 2 H z ) , 8. 01 (1H, d, J=2. 4Hz), S. 65(1H, brm).  ( 2 ) -L SEfL I t ( 2
. 0 g, 7 . 54 mmol) L 4- 7 J E J>(0.05 5 g, 0. 4 5 mmol)0) THF(20 m1) A6Z,
OFF, J-t--* - 1~ (1. 97 g, 9. 05  mmol)0D THF(5mI) A 10 -F L 303~ rill #
#*U o a L,( AHETiZi1 L, f4  6 i Ma '( 'l7 ^ EI~I-~ IlrTb ,?A-4- a L 2. 58
g(1&x:94%)0) 3-7  I~-5-~ i /Il/ - 1-t-7 }~ i~I~t=IL-(/ F-I~ f4! o 114-
116CG 10 NMR(CDC13) b : 1. 70 (9H, s), 2. 55 (3H, s), 5. 15 (2H, s), 7. 06
(11-1, dd, J=9. 2Hz,  2. 6Hz), 7. 30-7. 51 (5H, m), 7. 98 (1H, d, J=9.
2Hz), 7. 99 (1H, d, J=2. 6Hz), S. 19 (1H,  s). (3) pEfLa (2. 58 g, 7. 06
mmol) I~)1'(51 ml) 6z L. fL1\  /'JL> (0. 1 3 9) fJAA, , 4JtlK M -F, J ~ 0
LL 20 53r4lT 196 ml 0)**7  1 5 a NI] L, fl~ IR I S IL IN L f f4 G '1.1z- Im
A -( 7^ ICI-~-IIrTt~c YO Z L 1. 7 gOR V, :88%)0) 3-7-1?-~F IL-1-t-7 1`-
/tI~~~ =IL  -5-a F ^ /-( > F-IL f 7z ( 4 ) SkfL I t ( 1 . 8 g, 6 . 54 mm
ol) O D i ~j ^ ^ $ 37 > (18 m1) 1 50%NaOH  ila A(2 m1)L7 7 n-~ ')17 -E'lL
7711 ; F(0.28 g, 10%E) L/) V  ~ 1 c 20 A- 66Z. 'Em' T I-T--) ft :i-~F I~'J"
^IJ F-J'7^^/, 57 ieg''t (8  m l ) x TL, # ftLt o " ) R Fxl!L`96Z itc7l A, ,
:i'713 'A 3,  ilk * c, 1afp-A J.*TAiO, rL4c L L o 4 'M -A L f4 1; ti f: M a
K6 111  



t, ft n-~ TA T7a L6:4, 0, 1. 98g(11X 95%)0) IL lr_l It 22 WO 99/50245
PCT/JP99/01547  0111 6 3- l -t - 3 - 5 - ? J ^ ^ -2- (4-7 J~ t ^ 7 -3F- JL)
-'f cl cl G o G 0 n  0  00, NI NI Br NI Br  02S 02S 02S 02S 0 0 cl n cl
/--,\ cl 0 0 O O PO (OEt)2 N N  N 02S 02S ( 02S F F  O \ I I,  H F 5 ( 1 )
Z 1 ( J . Org. Chem. , 47, 7 5 7 ( 1 9 8 2 ) ) NERD)) 6: U -CG ti-B 1 - I
i 7 , J~,L-5-~ 7 ^ ^-2-- ~ ~ F JL-f i -JL VA$IJ 2(3) LIp7 41, 0) fx1%L, LH
.  3-7-t-3F- I-X ZJ(rt =J>r-5->J^El -2-/~ -31-JL-f / l ` - ) ' A T ft. Z :
86% NMR(CDC 13) 6 : 2. 61 (3H, s), 2. 89(3H, s), 7. 32(IH, dd, J=9. OHz, 2.
1Hz),  10 7.46-7.65(3H, m), 7.79-7.83(2H, m), 7.91(1H, d, J=2.1Hz),
8.23(1H, d,  J=9. 0Hz). (2) 3a1 a It (l. 40 g, 4 mm ol) Lnli (L ik< (50 ml)
6'r'~ L, N-7 ^-E 7,'J  i-f F (0. 7 1 g ) , ARfE',~ i',/ J ~ ( 1 0 mg)
fJQ/., % l%-,L-F, 3 . 5 H4 R A I # # LL L. 1 5 JER 0)3:-3;) T 6 L 1 . 5 1 g
( & : 8 8 % ) 0) 3-7-t-3:-JL-1-~ /7J~t  J~-2-~ ^ - T - - A 5-'J ^ ^ f / >`
-JL f4 f:  0, : 155C  NMR(CDC 13) O : 2.73(3H, s), 5.40(2H, s), 7.37(1H,
dd, J=9.0Hz, 2.1Hz),  7.47-7.66(3H, m), 7.93(1H, d, J=2. 1Hz),
7.95-7.99(2H, m), 8.11(1H, d,  23 WO 99/50245 PCT/JP99/01547  



J=9. 0Hz). (3) ~6-EfLa lj(1.42 g, 3.35 mmol)O)-1? '(50 ml)6Z i,4 9 L, i
li~YIJ  ^-IL(1. 04 gEIJ /=''7J J i~I~s/7,I~~~~ - i~ (0. 06 g) ~JU 18U  5
7i(. L L  r W L I It =-TILT'}ctl* 'Z L 1 . 45 g(4 :92%) 0) 1-~~~>
2-7^T--5-J11 ^-3-(21,31 t- i-2--f IL)--f > l~-)L1  At s :145-146C
NMR(CDC13) 5 : 1.73(3H, s), 3.78(2H, brs), 4.06(2H, brs), 5.35(2H, brs),
7. 27-7. 60 (4H, m), 7.85-7.89(2H, m), 7. 94 (1H, d, J=2. 1Hz), 8. 02 (1H,
d,  10 J=9.0Hz). (4) SEfL t (0. 85 g, 1. 8 mmol) L 1' U) I.-3:-IL~c7, 7 7-f
(0. 36 g, 2. 2 mm ol)  0)i ~ t 145-150CZ 1 . 5 04 Rfl, X70 # # L?  ( 11 .
FR ):L,{ l; I-T)L-n- - i (1 :1, v/v) fJAA , lr,WT;5MPa (0. 91 g, IR 96%) L
L, -C [1-~ -7IL~~=IL-5-'J ^ ^-3-(2-,A[1, 3] t 'l - >-2-'( IL)--f > l`-IL-2-
15 IL-A -~FIL]-"X,,> I -~FI LI7, 7-IL 14L  r , 126-127C  NMR(CDC13) b : 1.
31 (6H, t, J=7. 2Hz), 1. 79(3H, s), 3.93-4.25(1011, m),  7. 20-7. 58(6H,
m), 7. 760H, d, J=2. 1Hz), 7. 980H, d, J=9. 0Hz). (5) EfL t (1.43g,
2.71mmo1)L4-7ILt ^/,~ >77)V 1' (0.40 g, 3.25  mm ol) - THE (27 ml) b:6 ML,
*?7 T, * * f L t ! IJ r La (60%, _ ~i ) 1 '-f IL)  20 0.22 g(5.5 mmol)
)JRA, /  ;gT 1804 rpl#A1 f-tz , DMF(2 m1)L 4-7IL 13 i'7)L5F- F (0. 11 g)
hHA, 3 H4 Nil # # LL  ~to. IL7>-E t9L  g VAl 9 I -ILZ1 f L *AI i p 1 7)t
Zb"cf . fL L1z- raw  L . ~ A 'ICJ R~ - 9 - v/v)`Z ~a(L It L. 1. 02 gOR
76%)0) 1-~ ~ ZIL -IL-5- ^ ^-2-[2-(4-7IL ^ 7 =.)L)-E-- 25 IL]-3-(2-,~ 3] rht
:149- 151C NMR(CDC13) b 1. 63 (3H, s), 3. 45-3. 50 (2H, m), 3. 91-3. 96
(2H, m), 6. 87 (1H, d,  J = 1 6 . 5Hz), 7 . 1 0 (2H, t , J = 9 . 0Hz), 7.
26-7. 36 (4H, m), 7. 46-7. 55 (5H, m), 7. 82 (1H,  24 WO 99/50245
PCT/JP99/01547  d, J=2.4Hz), 8.18(111, d, J=9.0Hz). (6) Ef Q It (0. 82 g,
1. 64 mmol) ~~ I9I1' (10 ml) L I37 I -Ik (20 ml)  l L. 10% Pd-C(82 mg)
)Jp7L.. FIAMT. 18 14M**P:)JQ Lt  r4 X11, i L, Ill k M 6 ~aT[/T Z L 0. 41
gOR W- :51%)0) 1-~ i-t > ' 5 ^ ^-2-[2-(4-7) ' ^ 7 z * I~ -IL)]-3-(2-,A
AIL-[1, 3] l >-2---f I')--f > F -)t0 M :175-177C%k La`z:~ Wfrd X1(0.2449)  



/ :/ (6 ml)6:OPA L, IN tA(2 ml) )JN/k. 80-85C`T. 3053'MM L  t  F-1fL: 1t 'M
L 'ICJ fi~ I-3~I~T #r W rL 1 7.) L 3-7-t-Il'  -1-~ -l? i7, ILt,=IL-5- ^
^-2-[2-(4-7)L '^ 7 = -3 - )] --f > F 10 Il'Jl f f  (7) ~p~TL J ( 0 . 24 g)
0 ) : i (5 ml)Kf 1 N 7J 1L U -3~- 7.A (1. 2 ml)  d IN L . &7-I)rTb'"c - B c
, I t T a r  , :170-172C  15 NMR(CDC13) S : 2. 68 (311, s), 3. 02 (211, t,
J=7. 8Hz), 3. 39 (211, t, J=7. 8Hz),  6.95(211, t, J=8.4Hz), 7.09-7.22(4H,
m), 7.93(1H, d, J=1.8Hz), 8.25(1H, brs).  V: ~4 Vi1 7 3 - 7 ) - 5 -^
^-2-(--EIL~~ U) >-4- Il/) ~FIL--f i F-I1  /--~  Cl Cl O O \-/ O O Cl O  NI
Br NI N O 02S O2S N N O  20 (1) AV~1 6(3)Z`f46~l1z- 1-~ -ff:it =IL-2-7 -:E
-t-IF 5-'7  3-(2-/< -31-IL-[1,3] / '`~~ -2--( IL)--~ )lr(0.236 g, 0.5 mmol)
THF(4 ml) 6~. L. E)l 1) > (0. 11 g, 1. 25 mmol) )7AA., V-RT 2 04 rill It LL
41t m , 1 7 I-T)H: LI 71<"c. rLm L,  I-7-) 25 Lf4G '1.ra jVH $X. R0~=--5- T
cW T75L 0.214 gM *:90%)0  25 WO 99/50245 PCT/JP99/01547  -,'~ -1? Z
)L*:--IL-5-~7 ^ ^-3-(2-~C ~JL-[l, 31 :i 2--( JL)-2-71- (E)V1 1J >-4--( JL)
-3:-)'--( :/ F- JL T ft. M : 195-198.0 NMR (CDC 13) b : 1. 74 (3H, s), 2.
35-2. 40 (4H, m), 3. 17-3. 25 (4H, m), 3. 70-3. 78 (2H,  m), 4 . 01-4. 07
(2H, m), 4. 1 1 (2H, s), 7. 24-7. 60 (4H, m), 7. 85-7. 90 (2H, m),  5 7 . 9
6 ( 1 H , d , J = 2 . 1 H z ) , S. 06 (1H, d, J=9. 0Hz). (2) ._,'7 i-3~- "
- IL (0. 186 g, 3 mmol)OD DMF(2 ml) K l: 7f, {['.* F J'~7 A (0. 12  g, 3
mmol, 60%, . - ~ i ) L '-( ) L) )JQ ;k, k o L.0) rA6Z-I-- E TL Q X1(0.475
g, 1  mmol) N A. 80C'z 30 3 Mlhn LLa Ell Z: DMF 'M L. 9 61' =  - ~ F )L L .
* A , J L LL o r 6 # , 9 L :i-( 710 EJL.z.-7 J L Z - FE 1 10 7 5 L 0 . 296
g (2)MRa f4L * (L I t J " - i t i (8 m l ) 6: 6 L . 1 N i It (3 m1)  h QA,
MAT 3053-Ml49 1- 7,5 L 0O0TL aIt LL 0.23 g(1~Z :81%)  



Tot , 0120-121Co 1161, NMR (CDC 13) b : 2. 60-2. 64 (4H, m), 2. 65 (3H, s),
3. 77-3. 82 (4H, m), 4. 12 (2H, s), 7.21(1H, dd, J=8. 7Hz, 2. 1Hz),
7.34(1H, d, J=8.7Hz), 7.93(1H, d, J=2.1Hz),  15 9.50(1H, brs). 418  3-l
-t-3;JL-5-'7 ^ ^-2-(3, 5-/'7 ^ ^ 7 -F t) ---f >  CI cl cl o  N 02S 02S H  0
0 cl cl 20 ( 1 ) 4$i1 6(1)i:WE LL 3096: L 1 - > - t - ) Lt -IL-5-~7 ^^- >
F- JLiZ3,5-^El 7.=. Z: L;7, 7 F aFt, -t-ZL4, V) . 1-,< > >7,  JLt::)L-S-'7
^^-2-(3, 5-/ 7^ ^7 z=IL-3F- tF -JL f .'UV:71%  : 121-122., NMR(CDC13) b :
6.68(1H, s), 6.97(2H, d, J=1.2Hz), 7. 19(1H, t, J=1.2Hz),  25 7. 35-7. 57
(4H, m), 7. 85-7. 88 (2H, m), 8. 26 (2H, d, J=9. 0Hz). 26 WO 99/50245
PCT/JP99/01547 (2) AE fLaIti 4011 2(3)Lfpl&0)a>;LL`6:.LL,;k -c* IL')-3:-
r7LzJR 1*  T7,) ~- L 6:4, 0 0TL a f4 f,:  1& :27% 0" 180-185C NMR(CDC 13) b
: 2. 69(3H, s), 7. 20-7. 22(2H, m), 7. 41 (1H, d, J=1. 8Hz), 7. 45(1H,  t,
J=1. 8Hz), 8. 01 (1H, brs), 8. 10(1H, brs). 5 .V~19 3-7-t-7 IL-5-'J ^ ^-2-~
-1? i 7, IL t =IL-~(i -Ilr -IF ci ci ci ci 0  N S N S/ 02S 02S 02S 02 N S 1
~~ / / H 02 \ / (1) A 1J 8(1)6ZBEU )M `C1---tf i7,Ilr,.=I~-5-'711 -2-7m  10
= I~~ -~( >-ILf7~ 1&:92% NMR(CDC13) 6 : 6. 14(1H, s), 7.22-7.60(10H, m),
7.93-7.98(2H, m), 8.15(1H,  d, J=8. 8Hz). 



(2) h fLa lJ (3. 65 g, 9. 12 mmol) '7 ^ ^ ~ ~ i (50 ml) 6:.113 L, ~'  ^ ^
(5. 19 g, 27.4 mmol) 1`Z 18 04MI# #1LL L. 15 7}CT , *A, iz AL!  f4
~~'1.7a~ a~:i'( ~7 ^ ~I~.=-7-J~`~~~t~~"Ta ~ 1-~ i-~ i~ZI~,-1~-5-tJ
^^-2-7==I>,7,It,,._)L'--f / XT*F0fL1J-3:- r7L-C -Ba L(: 5-'l11 13
-2-7==1t/7.IL,-1L-~f 86%  :l : 137-138C  20 NMR(CDC13) b : 7. 12(1H, d,
J=3.3Hz), 7. 26-7.65(6H, m), 7.98-8.03(2H, m),  9.23(1H, brs) (3)  2 f L I
t ( 0 . 87 g, 3 mmo1) 0 ~ ' J ^ ^ ~ 5 ' > (7 ml)gA I A (2. 0 g, 15 mmol)
L7->?-31- I~'7 ^ 1) I (1. 18 g, 15 mmol) OD= TLi' (21 ml)  0)ffM 4:AMT 19T
1.5"MI#1 &LL  AVl1 2(3)LM14,0)f ZIT L, -C  25 MMfL t f4  IN :85% 27 WO
99/50245 PCT/JP99/01547  NMR(CDC 13) 6 : 2.64(3H, s), 7.40(1H, dd, J=8.7Hz.
1.8Hz), 7.48-7.67(411, m),  7. 99(1H, d, J=1. 8Hz), 8. 06-8. 10(211, m),
10. 1 (1H, brs). Co iV~1 1 2 2 0) Th , LR T 0) )x ZE, c~ 0 Q MZ L L  R4 R3
(CO2R)2 R4 R3 or R5 O CCOCO2R R5 O OH  ~ I COZR  R 6 N R2 R N R2 R' R (Ic)
III) R4 R3 5 0 OH  R C02H  R6 N 2 5 R R (Id)  ~~1 1 CI 



0 CI  (C02Et)2 0 OH C02Et  HN HN CI 0 OH C02H  HN (1) 4-(5-~l ^ ^'f i
-)L-3--( )L)-2-L F ^ 4-t V -2-77 / _  10 ~ 1)''J1. 2. 99 g, 126 m m o I )
Et0H(100 m1) 1 iJn ~Jp LL fl -T  1: Et0H L . & J : THF(200 ml) )JU . ftN L
THF(124 ml), f1 8 .19 , 8.1 g, 124 mmol) )]n A, IS i'iALLft  C-- o) Hf A Z:
I-K .T  3-7-t- F 11 -f i F-)L(12 g, 62 mmo1)*~)] , 3 04rM421Lt  G  I:. 50CZ
16 04819 h n A #1L!  M 1 IfT9 L, f46 i & z 28 WO 99/50245 PCT/JP99/01547  )
' ' L - , 1N t (120m1)6~~Jp~ Pa A L, 71cyc, Al F0 X- 51)'-C  A jj~ LP
%`~(:.:> -t~ /b,6F4 oL, 80CT PBETrZ LZ, 14.7 g('&  V : 8 1 %)0MAMfLQICJ J'/
0 ,' :219-225C (53') 5 NMR(d6-DMSO) o :1. 32 (3H, t, J=7. 2 Hz), 4. 31 (2H,
q, J=7. 2Hz), 7. 03 (1H,  s), 7. 30(1H, dd, J=8. 4Hz, 2. 1Hz), 7. 54(1H, d,
J=8. 4Hz), 8. 21 (1H, d, J=2. IHz),  8. 83 (1H, s), 12.6 (1H, s). n
3~+FT:C"H,2C1N04LLZ 6t90 (%) :C, 57. 25: H, 4. 12: N, 4. 77; Cl, 12. 07.
10 Al 4I (%) :C, 57. 14; H, 4. 20: N, 4. 97; Cl, 12. 01. (2) 4-(5-'l ^ ^ >
F-)>r-3--f )~)-2-L F ^ :i-4- " `~-2-7T ERE ( 1 ) T14P I7-, T)t' (300 mg, 1.
02 mmoI) ;i "- i (30 ml) 6: ff, f i L.  1 N t (3 m1) )]QA.., 404M n it L/`
6#, Aj--T 1N-1 L, &6:7Jc  MA,+ Lb 1PEI, ;L- A IR , *, :~ +'>TAi O rL 1-Z
~.. L 230 mg OR 15 '- :80 %)OD OMf L'au- It 't,MoM,LL-C fUtz  :220-225C (3~
)  NMR(d6-DMSO) O : 7. 00(1H, s), 7. 29(1H, dd, J=8. 7Hz, 2. 4Hz), 7.
53(1H, d,  J=8. 7Hz), 8.21(1H, d, J=2. 4Hz), 8.77(1H, d, J=3. 6Hz),
12.5(1H, brm), 13.6(1H,  



brs). 20 53+h:C"H,ZC1N04 t, -C !t-9 JA (%) : C , 5 7 . 2 5 : H, 4. 12; N,
4. 77; Cl, 12. 07.  ! J TA (%) : C , 5 7 . 1 4 : H, 4. 20; N, 4. 97; Cl,
12. 01.  $~J 2 2 2 25 44A 1 0) (1) L n $w b: L Z, 7c 0) 0) 17, 7- )L (I c)
Q L O  G6:7c '1G 0 ) Z E , ) a I d ) , E(2 LCp7 6:LZaM'ZL!   29 WO 99/50245
PCT/JP99/01547  $ ' J 2 3 ^- 5 9 ODIC a It J: L:ITOD BC)!L`Jl'- l~ b~~ ~ a
h >/ R4 3 R4 R3 R 0 OH 5 0 OH R5 1 / C02R C02R s Rs  R HN R2 RN R2  (Ic')
(Ic) R4 R3 5 0 OH  R C02H  Rs N R2  R (Id)  u IM 2 3 CI CI  0 OH PhSO2Cl 0
OH  C02Et C02Et HN N  025\  CI 0 OH C02H  N 



02S\  5 I\  i ( 1 ) 4 - ( 1 - >- :iiZ)~,. = Jl'-5- ^ ^-f > } -Jt -3--f
JL)-2- >` ^ -4- V-2-7T> I~JLI~7-) fLt 1 i)''7J (0.88 g, 22 mmol, 60 %_ 't
-f Jlr) THF(50 m1)is  -F, lV'J 1 ( 1) TM P 4-(5-l ^ ^-( > )`-)1'-3-,f
J1')-2- 1- 10 ^ i-4- '~-2- i i I-3~-J~I7,7 JL(2. 94 g, 10 mmol)-M O 30 WO
99/50245 PCT/JP99/01547  `Z MT 1553rAl #*f 7,JL~ =J~~713 IJ F(2.12g, 12 mmo
1) 0) THF (2 0  m1)t''''l 'I TLf  li ig T 204rRl 4 DMF(8m1) hU 66~.. 3053P
L  %x 1 &ZA IN fP. Irk a l ih7k~ Zit rk  ~7hicL,A~~1cZY~"cT rzLJ~ 5 ' ~IJ I
-TJIr~~ ~ N~TL ti--CCM, f4 t: 't 6 Z'c' L  Z, 3. 75 g(4 87 %)0 Mr, M2 TL t
'2 f f 6MMm FFF, L, A 156-157C 0 h A T f NMR(d6-DMSO) 6 : 1.45(3H, t,
J=7.4Hz), 4.44(2H, q, J=7.4Hz), 6.89(1H,  s), 7. 38(1H, dd, J=9. OHz, 2.
4Hz), 7. 50-7. 70(3H, m), 7. 88-7. 99(3H, m), 8. 35(1H,  10 s), 8.36(1H, d,
J=2. 4Hz), 14.7(1H, brs). 3 #fr : C20Ht6C IN06S 0. 2H20 L L Z Rt9 (%) : C ,
54. 9 1 : H, 3. 78; N, 3. 20; Cl, 8. 10, S, 7. 33.  Ifft (%) :C, 54. 83: H,
3. 78: N, 3. 16; Cl, 8. 13. S, 7. 42. (2) 4-(1- a ate) =J~-5-tJ ^ ^-f
F-JL-3--r 2-L F ^ -4- 15 "-`J-2-7T;/ Epp (1) Z f47`=.7, TJL (0. 8 g, 1. 97
mmol) (40 ml) 1 N 1 r (8mI) )Jq , 4H4rAl1A %t7 LL  l'' 9)tTIN IL A6~~k
JnA,9~ =~JLZ`#di BLrz-  If IN 7 AL, 1 fo Ato. 7tc` A f jL L   R~ fj~ .=- 19
- L, f46ti t a*fl~ ft~ .=5LJt t~1; ,A aLZ, 0.6 g(JX  20 W- :80 %) OD
MEN0fLaIt for  FAA- :210-218C (53')  NMR(d6-DMSO) 6 :7. 29(1H, s), 7.51(1H,
dd, J=8. 7Hz, 2.4Hz), 7. 65-7.82(3H, m),  8.03(1H, d, J=8. 7Hz),
8.20-8.25(3H, m), 9.33(1H, s), 12.0-14.0(1H, brs).  Tc 3~ffr:C18H12C1N06S L
t, -C 



25 ptA{ (%) : C , 5 3 . 2 8 : H, 2. 98; N, 3. 45; Cl, 8. 74, S, 7. 90.  V-6
(%) :C, 53. 33; H, 3. 06: N, 3. 40: Cl, 8. 56. S, 7. 85.  31 WO 99/50245
PCT/JP99/01547  f~12 4^-5 9 X 1 2 3 0 ) ( 1 ) LIp]$lL LZ, - M- 7 -)) (I c)
aMZ L  ~6~xc l~o~ r,6,t(I d) ~aE (2) LA bzLTgMZ L/  IL t231- Nt%A J,-U V, 2
3 6~:r o AllRE(L o IJODNMR1 5 4 6" # f 5 T' o 32 WO 99/50245 PCT/JP99/01547
O -b O \ O Q) N d' N Lo U-D N Lfp ~vNj O~ cD p N O N O d L, 00  00 O M ~' O
- - O 6n N N O N 00 Q7 Q7 N Ln CD  N N N N N N N O ~. I I I p I I j  O n N
N O N  \ Z~ O Co O M M d' O O CIQ M O N N M- - O O' - ~-+ 00 N N N N N N N
N 6J - CO  ~- ~-~ .-. x x x x x x x  cJ eJ ~ aJ aJ aJ  U v v v C v v v x v
v Q I x x x x x    cC Z      o cJ cJ cJ L) v v  CDO x x U Q  W W W W W W W
W = 0 0  W W W -p W W W W W w W  00 00 N rt' d" N Lt L, O d" Q7 67 O O N O
O O N = LCD  ~~/ N N N N N N N N N 7 7 N N ITC I I I 1 I ca i I I I 1 j I
O M N 00 lIJ O N rF' 00 O 00 00 N N O M N --~  



O M 00 O') O O O ,_, .N-. ,,,., Cn O O N O O L.[7  tic N N N N N N N N N N
N t--~ x x x x x x y~ x  y Gy GJ .~ N 6J y CJ  I U U U U W I I x x x xl x x
v v x v v v v v v v  Z_ cc O x O_ _ O_ O O_ O_ o O_ o p C_ O O O_ O  W W W
W W W W W W W W W W W W  P-~ 04 I I ~ xxwaaxx~~ x cxxxx.:~xxxx  0 0 ~ v z ~
x~xxxxxxxx.~xxxxx.:;xxxx  _ U U w U c~ v  04 N M d" d" M M iz. 91. P.  r-l
I CD C." N M d" Lf7 CO N 00--N N N  33 WO 99/50245 PCT/JP99/01547  2 O U CD
L- c`NO d" O N d" M 00 O Q) '-' N M M N d' Lf~ N Up _ N  `~ N CV N N N N N
N i CT 00 Ca 00 CIQ N 00 - M N t o ) I - N N N N M N ,.V d' ,~ Ln M 6J W CD
N N N N 00 CV  O co 



.-. ~, o 0 0 0 0 0 0 c  !t / U o c o~ w~ c~ w w~ W~ O I I I U  wwwwocvooW~o
oo~ww  w ww ww r_aww fL 12 ;, C,.-, 00 O~ L12 O~ O CD N N 00 00 CD  N ^ l -
.'+7 00 00 _ t10 O  }1~' M O U MMM I~\ cj7 co { cn 7 m m I~\ Lo o N Liz  U
O N - ^  o o O ~ v o  C Q U U U w U U U W  U  Cl) O ~_ 0 0 0 0 p 0 C ~_ D O
\ Z\~ W w w W W w W W W W W  CC C~ W w W W W W W W W w W Cz7 W  T 7-37, x~
w x x x x x x x x ."~ x x x (y x C U U U U U U ~j U U U  x x x x x~ x x x x
x~ x x x x .`  d" CV ~" U LC O~ Z L. L~ CD Q O  Ni - Ni -a.M.. ^ G.y P-N d'
v I V) V] c/) c/) C P~ 0. P PN ON P G ~'  Ln V) Gy P-ya P-~  I I O C 00 0 0
0 0 0 I I crs cn O O  I  



~J,}n LC CD l.- 00 On O --r N M LC2 CD [l- 00 Q)  V4H N N N N N N M M CO CO
CO CO CO m CO CO  N 34 WO 99/50245 PCT/JP99/01547  2 N 00 U'Zl C=  0 C= o
rn Lo rn rn O d o  _ 0000 0 0 00 0 00 M LO U.) c p  j I p p I I C~ Lip to 0
777 \ I O O CD w C, M M M M m 00 00 Lo 00 O~ 2 O 00 ^ N tD DD - N C\j  O
Cl)  iG C) y z,~ a,xx ^ W w U U U W W U x U  '/ U p 0 0 0 O O O O C O O Q
O~ p O  p O  [[ W W W W W W W W W W W W W W W W W W La o Lr~ r- o  o _ cMO
o LI-r) N Lc) 00 - - r TIC !V- 71C I cD =t~ I C"D I cc M M < L,  L- cn c.o
rn c.p  O \ itA'~ eD C13 '~ ~  _ W W x x   U U U U U U U w U U  U I Z`p~ o
0 0 0 0 0 0 0 0 o  



v 1 W W W W w W W w W W W W W   O 04 W W w w w w w w w w w x x x x x x x x
x x x x x x x x x x x x  01 ~ x x x x x x x x x~ x x x x x x x x x x ~ J U
U~ ,'7 ; U Oa J Pa U~ j v U U U U U ""' x x  x x x U x x ~ x x x x x x x x
04 `'}^`fti~. Pte.. U  -,c y C:) Rr G, G.y 0..  V] cn W U U it L) = II AIr
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eo Lc-.) tc- to L- N N n -CJ t` S I I  o v cn N cn  En N I'I G: . N L: M 00
N  I~ Imo- I - _ M I~ Cam- ri" l - I vO II ^~7. ^ u lam- E  7:5 'n cm tr O
N 00 D7  L7 LO L.:J to l:.) 41 WO 99/50245 PCT/JP99/01547  ( 5-1) $11 )' (I
c) ~7I~t / (I d)  C, 2H9NO4 L L T 2 pX (%) : C, 62. 34; H, 3. 92 : N. 6.06.
MM : C, 62. 02; H, 4. 13 : N. 5. 7 3.  C, 2H8C 1 N04  0. 2H20 L L T ptX (%)
:C, 53. 53; H, 3. 14: N, 5. 20;  3 Cl, 13. 17. Al (%) :C, 53. 42; H, 3. 27:
N, 5. 43;  Cl, 13. 10. C13H1OFN04 L LT C12H8FN04 L LT 3}-X(%) :C, 59. 32;
H, 3. 89; pt9(%) :C, 57. 84; H,3.24: N, 5. 62;  4 N, 5. 32 ; F, 7. 22. F,
7. 62. 7JJ (%) :C, 59. 13; H, 3. 99; WJ (%) :C, 57. 94; H, 3. 37; N, 5. 76;
N, 5. 34; F, 6. 94. F, 7. 63. C14H12BrNO4 L LT C12H8BrNO4 L LT -I-X (%) :
C, 49. 72 ; H, 3. 58 : pt9 (%) : C, 46. 48 ; H, 2. 60 ; N, 4. 52 ;  5 NT,
4. 14; Br, 23. 63. Br, 25. 77. MI (%) : C , 49. 7 9 ; H, 3. 5 0 ; MW (%) :
C , 46. 3 3 ; H, 2. 68; N, 4. 62;  N, 4. 11 ; Br, 23. 55. Br, 25. 46.
C13H10CIN04 L LT C12H8CIN04 L LT R1-R (%) : C , 55. 8 3 : H, 3. 6 0 : atX
(%) : C , 54. 2 6 ; H, 3. 0 4 ; N, 5. 29;  



6 N, 5. 01; Cl, 12. 68. Cl, 13. 35. N, (%) :C, 55. 65; H, 3. 73; 5UJ (%)
:C, 54. 13; H, 3. 17; N, 5. 55;  N, 5. 02; Cl, 12. 39. Cl, 13. 49.
C13H10C1N04 L LT C12H8C1N04 L LT ptX(%):C, 55. 8 3 ; H, 3. 6 0 ; 9f-X(%) :
C , 54. 2 6 ; H, 3. 04; N, 5. 29:  7 N, 5. 01; Cl, 12. 68. Cl, 13. 35. M,
(%) :C, 55. 54; H, 3. 75; iJ (%) :C, 54. 01 ; H, 3. 23; N, 5. 51:  N, 5.
00: Cl, 12. 55. Cl, 13. 20. C14H13NO5  0. 1H20 L LT C13H11N05 L LT R-tX (%)
:C, 60. 69; H, 4. 80; ptX (%) :C, 59.77-, H, 4.24: N, 5. 36.  N, 5. 09.
T%(%) :C, 60.64; H, 4. 88; jJ (%) :C, 59.97; H, 4.42; N, 5.34.  N, 5. 2 2.
Ct9H15N05 L LT 9 RfX(%):C,67.65; H, 4.48; N, 4. 15.  A J (%) : C , 67. 44;
H, 4. 57: N, 4. 10.  C21H18C I N04 L L T C20H16C I N04  C2H50H L t ,-C
3tX(%):C,65.71; H, 4.73; 3t*(%):C,63.54; H,5.33; N, 3.37; 1 0 N, 3. 65; Cl,
9. 24. Cl, 8. 53. XIl1(%):C,65.83; H,4.73; AJ(%):C,63.70; H,5.46; N, 3.61;
N, 3. 88; Cl, 9. 11. Cl, 8. 50. C99H14FN04 L t ,-C C18H12FN04 L L -C 1 1
3f- (%) : C , 67. 2 5 ; H, 4. 1 6 ; ptX(%) : C , 66. 4 6 ; H, 3. 7 2 ; N,
4. 31;  N, 4. 13 ; F, 5. 60. F, 5. 84. U!1(%) : C , 67. 2 8 ; H, 4. 2 1 ; J
J (%) : C , 66. 43; H, 3. 79; N, 4. 32;  N. 4. 13 ; F, 5. 59. F, 5. 79. 42
WO 99/50245 PCT/JP99/01547  (tc 5-2) "~IJ I ~ T J~7 (I C) (I d)
C19H15CIN204  0. 6H2O L LT C18H13C1N204  0. 2H20 L LT ptX(%) :C, 59. 80; H,
4. 28; pX(%) :C, 59. 99; H,3.75: N, 7.77;  1 2 N, 7. 34; Cl, 9. 29. C1, 9.
84. Al (%) : C , 59. 7 0 ; H, 3. 9 4 ; ; R J (%) : C , 59. 8 5 : H, 4. 03;
N, 7. 78;  



N, 7. 70; C1, 9. 19. C1, 9. 71. C20H16N206  0. 1H20 L LT CI9H14N206 L LT 1
3 ptX(%) : C , 62. 8 6 ; H, 4. 2 7 ; pt9(%) : C , 62. 3 0 ; H, 3. 85; N, 7.
65.  N, 7. 33. A l (%) : C , 62. 7 3 ; H, 4. 45: J (%) :C, 62. 02: H, 4.
03: N, 7. 61.  N, 7. 4 8. C28H25NO5 - 0. 5H20 L U -C C27H23NO5 L L T 1 4 t
(%) :C, 72. 40; H, 5. 64; ptM(%) : C , 72. 5 7 ; H, 5. 32: N, 3. 13.  N, 3.
0 5. ! J (%) : C , 72. 2 7 ; H, 5. 7 2 : i ! (%) : C , 72. 5 0 ; H, 5. 47;
N, 3. 36.  N, 3. 3 9. C26H21NO7S L t T C25H19NO7S L L T 1 5 At9(%) : C ,
63. 5 3 ; H, 4. 3 1 ; pN(%) : C , 62. 8 9 ; H, 4. 01: N, 2. 93;  N, 2.85:
S, 6.52. 5,6.72. O1(%) : C , 63. 5 8 ; H, 4.42: ?lJJ (%) : C , 62. 8 6 ; H,
4. 05: N, 2. 97;  N, 3.03: S, 6.56. S, 6.43. C191114C1N04 L LT C18H12C1N04
0. 1H20 L LT 1 6 6--t9(%) : C , 64. 1 4 ; H, 3. 97: atX(%) :C, 62. 93; H,
3. 58; N, 4. 08;  N, 3. 94; Cl, 9. 96. Cl, 10. 32. 9Z j ] (%) : C , 64. 0 3
; H, 4. 0 1 ; 509 (%) :C, 62. 88; H, 3. 64; N, 4. 03;  N, 3. 93: Cl, 9. 76.
Cl, 10. 18. C19H14C1NO4 L LT C18H12C1N04  0. 4C4H802 L LT Of (%) : C, 64. 1
4 : H, 3. 97 : atX (%) : C, 62. 44: H, 4. 06 ; N, 3. 72  1 7 N, 3. 94. Cl,
9. 40. il(%) :C, 64. 20; H,4.08; ffljl (%):C,62.57; H,4.26; N, 3.68:  N, 3.
97. Cl, 9. 26. C19H14FNO4 L U -C C18H12FNO4  0. 1 C4H8O2 L L T p t (%) : C,
67. 25; H, 4. 1 6 ; AtX (%) : C, 66. 15; H, 3. 86 ; N, 4. 19 ;  1 8 N, 4.
13; F, 5. 60. F, 5. 69. 9 N (%) : C , 67. 2 8 ; H, 4. 3 5 : 1(%) :C, 65.
93; H, 4. 00; N, 4. 38;  N, 4.22; F, 5.55. F, 5.73. C19H14CIN04 L LT
CI8H12CIN04  C4H802 L LT pf-X(%) :C, 64. 14; H, 3.97; ptX(%):C, 61. 47; H,
4. 69; N, 3. 26:  1 9 N, 3. 94; Cl, 9. 96. Cl, 8. 25. 



M (%) :C, 64. 10; H, 4. 1 5 ; 1 ( % ) : C, 6 1 . 52; H, 4. 6 9 ; N, 3. 37 ;
N, 3. 94; Cl, 9. 63. Cl, 8. 18. C20H17NO5 L L T C19H15NO5 L t ,-C 2 0 ptX
(%) :C, 68. 37; H, 4. 88 ; ptX (%) : C, 67. 6 5 : H, 4. 48: N, 4. 15.  N,
3. 9 9. 50)] (%) :C, 68. 13; H, 4. 9 7 : A J (%) : C, 67. 49 ; H, 4. 61 ;
N, 4. 10.  N, 3. 91. 43 WO 99/50245 PCT/JP99/01547  ( 5-3) _Il c) )fit' (I
d)  C2tH2ON204  0. 2H20 L L -C C20H18N204 HC I L L T 2 1 Rt9(%):C, 68. 54;
H, 5.59; 9t9(%):C, 62. 10; H, 4.95; N, 7.24.  N, 7. 61. 94 Al %) :C, 68.47;
H, 5.38; Al (%) :C, 62. 02; H, 4.68; N, 7. 26.  N, 7. 5 4. C20H16C1N04  0.
1C4H802 L Lit C191114C1N04 L LZ pt9(%):C, 64.72; H, 4.47; ptX(%):C, 64. 14;
H, 3.97; N, 3.94;  2 2 N, 3. 70; Cl, 9. 36. Cl, 9. 40. 1(%):C,64. 68; H,
4.63; 5UM(%):C,62.57; H,4.13; N, 3.91;  N, 3. 70; Cl, 9. 19. Cl, 9. 70.
C18H12FN06S L LZ pkX(%):C, 55. 53; H, 3. 11; N, 3.60;  2 4 F, 4. 88 ; S, 8.
24. 5 1 ( % ) : C , 55. 3 5 ; H, 3. 21 ; N, 3. 69;  F, 4. 86; S, 8. 26.
C19H14BrNO6S L Lit C18H12BrNO6S L LT ptX(%):C, 49. 15; H, 3.04; gfJW (%)
:C, 48.02; H, 2.69; N, 3. 11:  2 5 N, 3. 02 ; Br, 17. 21 : S, 6. 91. Br,
17. 75 : S, 7. 12. J (%) : C, 49. 07 : H, 3. 05 0 6 - , ; H, 2. 82 ; N, 3.
23 ;  N, 2. 94; Br, 17. 06; S. 6. 91. Br, 17. 62; S, 7. 12. C19H14C1N06S L
L t C18H12C1N06S L LZ ptX(%) :C, 54. 36; H, 3. 36; X(%) :C, 53. 28; H, 2.
98; N, 3. 45;  2 6 N, 3. 34; Cl, 8. 44; S, 7. 64. Cl, 8. 74; S, 7. 90. 



A l (%) : C , 54. 2 8 ; H, 3. 48; A l (%) : C , 53. 34; H, 3. 08; N, 3. 88;
N, 3. 39; Cl, 8. 33; S, 7. 52. Cl, 8. 48; S, 7. 80. C25H19NO2S L U -C ptX
(%) : C, 62. 8 9 : H, 4. 0 1 ; N, 2. 93 ;  2 7 S, 6. 72. A J (%) : C, 6 2.
7 2 ; H, 4. 0 9 ; N, 3. 01 ;  S, 6. 66. C20H15C1FNO6S  0. 25H9O L L -C
C18H11C1FN06S L Lit NO (%) : C, 52. 64 : H, 3. 42 : g  (%) : C, 5 1 . 0 1 ;
H, 2. 62 ; N, 3. 30 ;  2 8 N, 3. 07; Cl, 7. 77; F,4.16; Cl, 8. 37; F, 4.
48; S, 6. 72. S, 7. 03. !I (%) :C, 52. 59; H,2.33: Al (%) :C, 51. 21: H, 2.
73; N, 3. 30;  N, 3. 12; Cl, 7. 80; F, 4. 00, Cl, 8. 21: F, 4. 51, S, 7.
59. 5,7.11.  C20H15C1FN06S  0. 25H20 L L, -C C18H11C1FNO6S  0. 25H20 L LT
RX(%) :C, 52.64; H,3.42; 6::t9(%):C, 50.48: H, 2. 71; N, 3.27: 2 9 N, 3.07;
C1, 7.77; F,4.16; Cl, 8.28: F, 4.44; S, 7.49.  S, 7. 03. 5 J (%) : C , 52.
5 5 ; H,3.50; x;119 (%) : C , 50. 2 9 : H, 3. 0 6 : N, 3. 11 :  N, 3. 09:
Cl, 7. 80; F, 4. 31, Cl, 8. 08: F, 4. 85, S, 7. 62. S, 7. 23. 44 WO
99/50245 PCT/JP99/01547  ( 5-3') _IN I~TJvc (I C) Jlt i (I d)
C20H14C1F2NO6S  0. 25H20 L LT C18H,oC1F2NO6S  0. 1C4H,o0 L LT  atX (%) : C,
50. 64; H, 3. 08 : 9t9 (%) C, 49. 20 : H, 2. 47 ; N, 3. 12: 3 0 N, 2.95:
Cl, 7.47; F, 8.01: C1, 7.89; F, 8.46; S, 7. 14.  S, 6. 76. O J (%) : C ,
50. 5 9 ; H, 3. 2 0 : J (%) : C , 48. 94: H, 2. 69; N, 3. 03;  N, 3. 00:
Cl, 7. 47; F, S. 11, Cl, 7. 67; F, 8. 07, S. 6. 98. S, 6. 82. C20H15C12N06S
0. 25H20 L LZC C18H11C12NO6S  0. 5H7O L LZ ptX (%) : C, 50. 8 1 ; H, 3. 30
; 4-t9 (%) : C, 48. 12: H, 2. 69 ; N, 3. 12 ;  



3 1 N, 2. 96; Cl, 15. 00; S, 6. 78. Cl, 15. 78; S, 7. 14. : C , 7 3 ; ; H,
3. 4 1 ; 5jJ (%) : C, 48. 28 ; H, 2. 8 1 : N, 2. 98 ;  N, 3. 03; Cl, 15.
15: S, 6. 89. Cl, 15. 31 ; S, 7. 10. C20H14C 13NO6S  0. 5H2O L L ,-C
C1SH10C 13NO6S  C2H50H L L ,-C p1-9(%) : C , 46. 9 3 ; H, 2. 95; ptX(%) :C,
46. 13: H, 3. 10; N, 2. 69;  3 2 N, 2. 72; Cl, 20. 78: S, 6. 27. Cl, 20.
42; S, 6. 16. RAJ (%) : C, 46. 50 ; H, 2. 86 ; 7 P , J (%) : C, 46. 30 ; H,
2 . 9 1 ; N, 2. 63 :  N, 2. 7 2 ; Cl, 2 1 . 5 2 ; S, 6. 57. Cl, 20. 2 6 ;
S, 6. 02. 45 WO 99/50245 PCT/JP99/01547  ( 5-4) ra1J I7,7-)L (I c) (I d)
C18H11BrCINO6S  0. 2C4Ht00 L L-C  ptM- (%) :C, 45. 20; H, 2. 62; N, 2. 80;
3 3 Br, 16. 10; Cl, 7. 10; S, 6. 42. ~ 1(%) :C, 45.08; H, 2. 85; N, 2. 69;
Br, 16. 12; Cl, 7. 02; S, 6. 46. C20H15C 1 N208S  0. 5H2O L L C18H" C 1
N208S L L -C ;  ptX (%) : C, 49. 24 ; H, 3. 3 1 ; 9 6 ; 4 6 - , 2 1 ;  3 4
N, 5. 74; CI, 7. 27; S, 6. 57. Cl, 7. 86; S, 7. 11. 50J (%) :C, 49. 04; H,
2. 23; iW (%) :C, 48. 21 ; H, 2. 64; N,6.14;  N, 5. 82; Cl, 7. 52; S, 7.
31. Cl, 7. 89; S, 7. 23. C22Hi9C 1 N207S  0. 5H2O L L '-C C18H13C 1 N206S
H2O L L Z 9t9(%) : C , 52.85; H, 4.03; !X(%) : C , 50. 1 8 ; H, 3. 51; N,
6.50:  3 5 N, 5. 60. Cl, 8. 23; S, 7. 44. 94 M J (%) : C , 52.69; H, 3. 9 3
; %Al (%) : C , 49. 9 2 ; H, 3. 43; N, 6.47;  N, 5. 61. Cl, 8. 58; S, 7.
58. C27H12CIN06S L L-C C25H18C1N06S  0. 25H2O L L-C ptX (%) : C , 6 1 . 8 9
; H, 4. 2 3 ; at9 (%C, 60. 0 0 ; H, 3. 7 3 ; N, 2. 80;  3 6 N, 2. 67; Cl,
6. 77; S, 6. 12. Cl, 7. 08; S, 6. 41. %MJ (%) :C, 61. 78; H, 4. 40; %1(%)
C, 60. 13; H, 4. 25: N, 2. 70;  N, 2. 65; Cl, 6. 61 ; S, 6. 29. Cl, 6. 48;
S, 6. 09. C21H18C1N07S  0. 5H2O L L-C C19H14CIN07S  0. 5H2O L L-C  



X(%):C, 53.34; H, 4.05; t ( % ) C , 5 1 . 3 0 ; H, 3.40; N, 3. 15  3 7 N,
2. 96; Cl, 7. 50; S, 6. 78. Cl, 7. 97; S, 7. 21. 9Z J(%):C,53. 51; H,4.03;
%M M C, 5 1. 46; H,3.59; N, 2.98;  N, 2. 82; Cl, 7. 82; S, 7. 28. Cl, 7.
68; S, 7. 48. C22H18CINO8S  0. 5C4H100 L LT C20H14C1N08S 0. 5C4H100 L L`c
I9(%) :C, 53.72; H, 3. 69; pA(%)C, 52. 75: H, 3. 82: IN, 2. 80;  3 8 N, 2.
85; Cl, 7. 21; S, 6. 52. Cl, 7. 08; S, 6. 40. NJ(%):C, 53.56; H, 3. 91;% AJ
(%)C, 52. 30; H, 4. 31; N, 2. 76;  N, 3. 01; Cl, 7. 53; S, 6. 15. Cl, 6.
85; S, 6. 15. C23H22CIN06S L L`C C21H18CIN06S  0. 25H2O L Lz f-9(%) : C ,
58. 04; H, 4. 66; ptX(%) :C, 55. 75; H, 4. 12; N, 3. 10;  3 9 N, 2. 94; Cl,
7. 45; S, 6. 74. Cl, 7. 84; S, 7. 09. 9 0 J (%) : C, 57.76 ; H, 4. 7 1 ;
%Al (%) : C, 55. 86; H, 4. 1 4 ; N, 2. 94 ;  N, 2. 84; Cl, 7. 62; S. 7. 13.
Cl, 7. 71 ; S, 6. 69. 40 (Mass: m/z=372 (Ml))  C16H17C1N206S  0. 5H2O L L,
-C C14H13CIN206S L L' -C f'- (%) : C, 46. 89 ; H, 4. 43 ; (%) : C, 45. 11 ;
H, 3. 51 ; N, 7. 51 ;  4 1 N, 6. 84; Cl, 8. 65; S, 7. 82. Cl, 9. 51 ; S, 8.
60. % J(%):C,47. 02; H,4.32; %AJ(%):C,45.53; H,3.71; N. 6.99;  N, 6. 74;
Cl, 8. 55; S, 7. 85. Cl, 9. 21 ; S, 8. 69. C18H19CIN207S L LZ C16H15C1N207S
0. 4H2O L LZ I,:,: (%) : C , 48. 8 2 ; H, 4. 3 2 ;  ( % ) : C , 4 5 . 5 4 ;
; H,3.77; N,6.64;  4 2 N, 6. 33; Cl, 8. 00; S, 7. 24. Cl, 8. 40; S, 7. 60.
! J (%) : C , 48. 7 6 ; H, 4. 40; % A l (%) : C , 45. 5 7 ; H, 3. 9 4 ; N,
6. 67;  N, 6.60; C1, 8.01; S, 7. 19. Cl, 8.22; S, 8.04. 46 WO 99/50245
PCT/JP99/01547  (k5-5) :i  ~~J IZTIIr (I c) L(I d)  C13HI IN04 L t ,-C 4 3
ptX (%) : C, 63. 6 7 : H, 4. 52: N, 5. 71.  i N (%) : C, 63. 54 : H, 4. 52:
N, 5. 77.  



C13H,oC1N04 L L`C ptX(%) :C, 55. 83; H, 3. 60: N, 5.00;  44 Cl, 12. 68. AJ
(%) :C, 55. 58; H, 3. 90: N, 5. 22;  Cl, 12. 40. C13H,oC1N04  0. 2C2HSOH 0.
1H20 L L  ptX(%) :C, 55. 37; H, 3. 95: N, 4. 82;  4 5 Cl, 12. 20. 1 N (%) :
C, 55. 6 1 : H, 4. 00 ; N, 5. 00 ;  Cl, 11. 86. C17H18BrNO4 L LZ
C16H16BrNO4 L L`C  (%) : C , 53. 7 0 : H, 4. 77: ptX (%) :C, 52. 48; H, 4.
40; N, 3. 83;  4 6 N, 3. 68; Br, 21. 01. Br, 21. 82. J ( % ) : C , 5 3 . 7
1 ; H, 4. 81; 5M(%) :C, 52. 43; H, 4. 33; N, 3.84;  N, 3. 72; Cl, 20. 98.
Cl, 21. 86. C21H18C1N04  0. 1H2O L LZ C19H14C1N04  0. 1H2O L t, -C ptX(%)
:C, 65. 71; H, 4. 73; atX(%) :C, 63. 82; H, 4. 00; N, 3. 92:  4 7 N, 3. 65;
Cl, 9. 24. Cl, 9. 91. X (%) : C , 65. 7 3 ; H, 4. 83;!J (%) :C, 63. 68; H,
4. 08; N, 4. 03;  N, 3. 70; Cl, 9. 17. Cl, 9. 88. C19H13BrN404  61X(%) :C,
51. 71; H, 2. 90; N, 12. 70;  4 8 Br, 18. 11. 90j] :C, 51.46; H, 2.96; N,
12.74;  Br, 18. 22. C75H20C1N04 L LZC C23HI6C1N04 LZ atX (%) : C, 69. 2 1 ;
H, 4. 65 ; ptX (%) : C, 68. 07 ; H, 3. 97 ; N, 3. 45 ;  4 9 N, 3. 23; Cl,
8. 17. C1, 8. 74. M , (%) : C, 69. 3 1 ; H, 4. 77 ; i J (%) : C, 68. 44 ;
H, 3. 9 9 : N, 3. 51 ;  N, 3. 11 ; Cl, 8. 01. Cl, 8. 22. C27H22C1N04. 0.
7H2O L t, -C C25H18C1N04 L L`C StX(%) : C , 68. 6 3 ; H, 4. 9 9 ; pX(%) : C
, 69. 5 3 ; H, 4. 20: N, 3. 24;  5 0 N, 2. 96; Cl, 7. 50. Cl, 8. 21. 94J
(%) :C, 68. 77; H, 5. 18; Al (%) :C, 69. 54; H, 4. 28; N, 3. 48;  



N, 3. 13; Cl, 6. 92. Cl, S. 12. C26H20C 1 N04 L LZ C251118C 1 N04 L L Z -X
(%) :C, 70. 04; H, 4. 52; pf (%) :C, 69. 53; H, 4. 20; N, 3. 24;  5 1 N, 3.
14: Cl, 7. 95. Cl, 8. 21. MJ(%):C, 69.93; H, 4. 65; 9(%):C, 69. 51; H, 4.
32; N, 3.54;  N, 3. 32; Cl, 7. 66. Cl, 8. 03. 47 WO 99/50245 PCT/JP99/01547
(5-6) _$~1 M7, (I c) (I d)  C18H18C1N04. 0. 5H20 L LT C16H14C1N04 L LT q1
(%) :C, 61. 36; H, 5. 29; -tg (%) :C, 60. 10; H, 4.41; N, 4.38;  5 2 N, 3.
98; C1, 10. 06. Cl, 11. 29. 1(%):C, 61.41; H, 5. 30; J(%) :C, 59.95; H,
4.57; N, 4. 35;  N, 4. 09; Cl, 9. 89. Cl, 10. 90. C23H20C 1 N06  0. 25H20 L
L C21H16C 1 N06  0. 5H20 L L T  pX(%):C, 61. 88; H, 4. 63; ptX(%) :C, 59.
15; H, 4. 05; N, 3. 31;  5 3 N, 3. 14; C1, 7. 94. C1, 8. 38. 44 1(%) : C, 6
1 . 70 ; H, 4. 69 ; 5 UM (%) : C. 59. 42; H, 4. 09 ; N, 3. 54 ;  N, 3. 26;
Cl, 7. 67. C1, 8. 71. C21H16C1N06  H2O L LT ptX(%):C, 58.41; H, 4. 20; N,
3. 24:  54 C1, 8. 21. gZ1(%) :C, 58. 75; H, 4.09; N, 3. 30;  Cl, 8. 31.
C21H18C1N06S 0. 25H20 L L C19H14C1N06S  0. 5H20 L LT pt9(%) : C , 55.75; H,
4. 1 2 ; Of-X(%) : C , 53. 2 1 ; H, 3. 53; N, 3.29;  5 5 N, 3. 10; Cl, 7.
84; S, 7. 09. Cl, 8. 27: S, 7. 48. i 1 J i (%) : C , 55. 7 9 : H, 4. 1 8 ;
& I (%) : C , 53. 5 9 ; H, 3. 70; N, 3. 19;  N, 3.12: Cl, 7.64; S, 7.12.
Cl, 8.05: S, 7.42. C21H17C1N205 L LT C191113C1N205 0. 5C4H802 L LT ptX (%)
: C, 6 1 . 10; H, 4. 1 5 ; p f 9 (%) : C, 58. 82 ; H, 4. 00 ; N, 6. 53:  5
6 N, 6. 79; Cl, 8. 59. Cl, 8. 27. 5789 (%) : C , 60. 9 7 ; H, 4. 31 ; 9ZAJ
(%) :C, 58. 78; H, 4. 10; N, 6. 70;  



N, 6. 64; Cl, 8. 38. Cl, 8. 11. C26H20C1N04 L LT C25H18C1N04 0. 3H20 L LT
(%):C,70.03; H,4.52: 9X(%):C,68.67; H,4.29; N,3.20;  5 7 N, 3. 14; Cl, 7.
95. Cl, 8. 11. 44 Ai1(%) : C , 69. 8 2 : H, 4. 65; Al (%) :C, 68. 90;
H,4.37; N, 3. 28:  N, 3. 10: Cl, 8.20. Cl, 8.31. C24H16FN06S L L T
ptX(%):C, 61. 93; H, 3.46; N, 3. 01:  5 8 F, 4. 08 ; S, 6. 89. 4411(%) :C,
62. 00; H, 3. 66; N, 3. 26:  F, 3. 98, S, 6. 61. C27H23NO4 L t ,-C
C26H21NO4 L L T 5 9 X (%) : C, 76. 22; H, 5. 45 ; ptX (%) : C, 75. 90; H,
5. 14 ; N, 3. 44.  N, 3. 2 9. A J (%) : C, 76. 15; H, 5. 52 ; 5UPA : C,
75.85; H,5.30; N, 3. 32.  N, 3. 3 2. 48 WO 99/50245 PCT/JP99/01547  $~J 6 0
4-[1-(4-tIL~~ i'~ i iJL)-5-~1 ^ ^~(~ i~-Jlr-3--f M-2-~ ^-4- CI CI  O OH O
OH CO2H C02H  N N  C02Me CO2H af'J 2 3 L Ip7 00))V8 6z: 4 T f4 G '1.t
4-[5-', 11 13-1-(4-,A :i,t)L  2 JL7-2-~ ^ -4-~1 `J-2-~7 i (82 mg,  0.2
mmo1)0) 75% MeOH (3 m1)MIA 1 LiOH(42 mg, 1 . 0 mmol) )lp . 504 MI M  z 41
#1Ltc a rA- # 9HET1:9 L. &L 6:. iN ffar rk ~nAL RIt LL fj~ r-~F  )L'1
o~71<7~cL. Lpf7lcZb'"cYT fLf o2~IL -1 L. T46 1.f~: Pa R=-~FJL-J: ILM GSM
iLT. 63mg(1 :79%)  :245C (53') NMR(d6-DMSO) 6 :5. 63(2H, s), 7, 00(1H, s),
7. 32(1H, dd, J=8. 7Hz, 2. 1Hz),  7.42(2H, d, J=8.1Hz), 7.63(1H, d, J=8.
7Hz), 7. 91 (2H, d, J=8. 1Hz), 8.23(1H,  



d, J=2.1Hz), 9.07(1H, s). 77c 53 VT : C20H14C1NO6 0. 25C4H802 L T -X41 (%)
:C, 59. 80; H, 3. 82; N, 3. 32; Cl, 8. 40.  JJ1E (%) :C, 59. 85; H, 4. 10;
N, 3. 30; Cl, 8. 16. a VIJ 6 0 L IpJ L T iVJ 6 1 6 2 0) fL'8 t a hZ L
MuVIJ 6 1 4-[1-(3-tJ~~~ /JL)-5-~1 ^114 3--(2-L ^ -4- 49 WO 99/50245
PCT/JP99/01547  NMR(d6-DMSO) b :5.62(2H, s), 7.00(1H, s), 7.33(1H, dd, J=8.
7Hz, 2. 1Hz),  7.48(1H, t, J=8.1Hz), 7.59(1H, d, J=7.5Hz), 7.67(1H, d,
J=8.7Hz), 7.87- 8.20(2H, m), 8.23(1H, d, J=2.1Hz), 9.10(1H, s), 13.0(2H,
brs). 7C 53'#h :C20H14CIN06 L LT 3tXffU (%) : C , 60. 0 9 : H, 3. 53; N, 3.
50; Cl, 8. 87.  44Al1A (%) :C, 60. 16: H, 3. 94; N, 3. 49; Cl, 8. 66.  AVIJ
6 2 4-[1-(5-t) 5~- t 7 = :i-2--( JL ~) )-5-'J ^ ^ -(> -I~-3--( Ilr]  2-L F
^ i-4-t `1-2-77 :i NMR(d6-DMSO) 8 :5.78(2H, s), 6.97(1H, s), 7.25(1H, d,
J=3. 9Hz), 7.38(1H,  dd, J=8. 7Hz, 2. 1Hz), 7. 59 (1H, d, J=3. 9Hz), 7. 79
(1H, d, J=8. 7Hz), 8. 23 (1H,  d, J=2. 1Hz), 9.04(1H, s), 13.0(1H, brs). H
3 ` )'T:C18H12CIN06S 0 . 25C4H802 0 . 5H20 L 1 't XI (%):C,52.24: H,3.46:
N, 3.21: Cl, 8. 11; S, 7.34.  MM (%) :C, 52. 56; H, 3. 46: N, 3. 34 Cl, 8.
09; S, 7. 47.  t W l J 6 3 ^- 6 6 0 ) f L a l . T 50 WO 99/50245
PCT/JP99/01547  R4 R4 R3  s R3 O OH 7 s O NHR'  R R? R C02R  CO2R 6 I -_
R6 R N  



N R2 R/ R2  R (Ic) (le)  R4  R3 s O NHR7  R C02H  R6 / R2  R1 (  $~1 6 3 CI
CI  0 OH MeNH2 0 NHMe  ()CO2Et C02Et HN I  HN  CI 0 NHMe  I C02H  HN (1)
4-0-'J -f i-J~-3--(M-2-,A~JL7; J-4-" `J-2-7Ti  1 (1) Z f4 L 4- (5-J ^ ^ -f
:/ F - )H3--f M - 2 - L F ^ -4-t  -2-7' > ~J>rI~7 JI(0. 59 g, 2. 0 mmol) 0)
95%EtOH(10 ml) A ~FJL7; >FM (0. 55 g, 6. 0 mmol) A, 2. 5 04rillJA %ffiPLt .
&ZA Y &, I ~'~ z~JL4` ti L, 7i( c. L L a # *~ ' ~ . T ~ lea  51 WO 99/50245
PCT/JP99/01547  7 c 7a~53 Y L, 7~4 L LZ Tea 0. 23 gOIX :38%) T 1 0 NMR
(d6-DMSO) b :1. 33 (3H, t, J=7. 0Hz), 2. 96 (3H, d, J=5. 4Hz), 4. 32 (2H,
q,  J=7.0Hz), 5.99(1H, s), 7.19(1H, dd, J=8. 6Hz, 2.0Hz), 7.45(1H, d, J=8.
6Hz),  8.27(1H, d, J=2.0Hz), 8.28(1H, s), 9.96(1H, brm), 11.9(1H. brs). 



(2) 4- (5-'J ^ ^ -f ~ - )L-3--f )L) -2-;A -~F 7 -4-t '1-2-7 7- >  E(1 zf46
'1.f z.7, 7)L 0.22g 0):it-(2.2m1) 4A 6:1NNaOH(0.9  m l ) VA PZ 2114 M l It
It L>`o %X6;.. i N tk ft~ (0. 9 m1) tQA-, 91t1t`4  L o &t:* bnA-, f ~ 17`
~a $Xf *A, 95%EtOH Zl LZ, 0. 15 g(I& :80%)ODMATip lJ f ft. MIA :228-229C
(5~ )  NMR(d6-DMSO) b :3. 00 (3H, d, J=5. 6Hz), 6. 04 (1H, s), 7. 22 (1H,
dd, J=8. 8Hz,  2.0Hz), 7.53(1H, d, J=8.8Hz), 8.17(1H, d, J=2.0Hz), 8.66(1H,
brm), 8.75(1H,  d, J=3. 0Hz), 12.5 (1H, brs). 7c5#fr:C13H11C1N203 L t, -C
p9(j (%) :C, 56. 04; H, 3. 98; N, 10. 05; Cl, 12. 72.  M!14A (%) : C , 56.
0 6 ; H, 4. 05; N, 10. 32; Cl, 12. 62. r Wl1 6 4 6 6 1z f3 -C ~ Eu Oil 6 3
L IR7 L Z -c7 0) 1tcO I - )L  (I e) J, 75tfJ, -6 t IL i (I f) ahCL! X96 4
(1 )4-(1-~ J) -5-'> ^ ^~f l` -)L-3--f IL)-2-A-7. 4- `l-2- I - / I )L = 7, -
)1' : 131-132C (95%Et0H 7~a ~a) NMR(CDC13) 5 1.40(3H, t, J=7.0Hz), 3.10(3H,
d, J=5. 2Hz), 4.36(2H, q,  J=7. 0Hz), 5. 32 (2H, s), 5. 99 (1H, s), 7.
08-7. 35 (7H, m), 7. 71 (1H, s), 8. 440H,  t, J=1. 2Hz). 7Gff : C22H21 C 1
N203 L L -C 994i (%) : C , 6 6 . 5 8 ; H, 5. 33; N, 7. 06; C1, 8. 93.  All
(%) :C, 66. 53; H, 5. 39; N, 8. 77: Cl, 7. 11.  52 WO 99/50245
PCT/JP99/01547  (2) 4-(1----~ i}~-5-'J ^ ^ ( }~ -IL-3--f M -2-/~ 7 I -4-t
`1-2- 205-210C (5~1) (95%EtOH 7~a G NMI) NMR(d6-DMSO) 6 : 3 . 02 (3H, d , J
= 5 . 4Hz), 5 . 56 (211, s ) , 6. 03 (111, s), 7. 25- 7.38(611, m),
7.62(IH, d, J=9.OHz). S. 200H, d, J=2.1Hz), 8.72(111, brq,  J=5. 4Hz), 8.
900H, s). 7L 3~ I'll : C20H17C I N203 L L -C Rt9 (%):C,65.13: 11,4.65; N,
7.60; Cl,9.61.  MM (%) : C , 6 5 . 0 4 : H, 4. 60: N, 7. 77: Cl, 9. 36.
$~1 6 5 



(1) 4-(1-~ /I~-5-~j ^ ^ (~ }~ -IL-3--f IL)-2-(2-I 5L )~7  -4-tom`l-2-7`5'
:' I-3F-IIrI7, TIC :73-74C ( i -P r 20 7)~ 6 T4 P MI) NMR(CDC13) 6 : 1 . 22
(3H, t , J = 7 . 2 H z ) , 1 . 37 (3H, t , J = 7 . 2Hz), 3. 46-3. 67 (611,
m),  4. 34 (211, q, J=7. 2Hz), 5. 32 (211, s), 6. 01 (111, s), 7. 08-7. 36
(7H, m), 7. 72 (111,  s), 8.44(111, t, J=1.2Hz). 7E 5#fr : C25H27C 1 N203 L
1. T At9M (%) :C, 66. 00: H, 5. 98; N, 6. 16; Cl, 7. 79.  fiJ4 (%) :C, 66.
10; H, 6. 26: N, 6. 18; Cl, 7. 66. }~ i I IL 7  ( 2 ) 4 - ( 1 - > ) - 5 -
'l" ^ ^ -f > F - ) - 3 - ) ) - 2 - ( 2 - I 4- ' `J -2-7' 7 : 184-186C (53 )
(95%Et0H 7 ~ ~ G N ,a Na) NMR (d6-DMSO) O : 1 . 1 0 and 1 . 1 5 (3H, t , J
= 7 . 0Hz) , 3. 40-3. 70 (611, m) , 5. 47 and  5. 56 (2H, s) , 6. 01 ands.
03 OH, s), 7. 18-7. 64 (711, m), 8. 20 and 8. 29 (1H, d,  J=2. 1Hz), 8.54
and 8. 96 (1H, s), 8. 26 and 10.20H, brs). 7E 53' fJ : C231123C I N204 0.
21120 L L Z pt94A (%) : C , 64. 1 7 ; 11, 5. 48: N, 6. 51: Cl, 8. 24.
N!141 (%):C,64.27: 11,5.71: N, 6.71: Cl, 8. 13.  53 WO 99/50245
PCT/JP99/01547  r$Il 6 6 ( 1 ) 2-7; 1-4-(-f i~-)H3--f ))-4- "-'1-2-7T:i1 .I
) I71 ~- JL  l 200-205C ( =11/7 6 l4iPa) NMR(CDC13) 6 :1.41 (3H, t, J=7.
0Hz), 4. 38(2H, q, J=7. 0Hz), 6. 51 (1H, s),  7. 25-7.}}45 (4H, m), 7. 89
(1H, d, J=3. 0Hz), 8.42-8.60(2H, brm). 7U ~1'FT:C14HI4N203 L LZ ptX (%) : C
, 6 5 . 1 1 ; H, 5. 46; N, 10. 85.  Alf[h (%) :C, 65. 08; H, 5. 54; N, 10.
66. ( 2 ) -9; )~I7, 7'J~(2) it A M m ( 7 ) 1 N N a 0 H MT, 3  Pal L.
Alt#~[M "7a L1:J 0 2-7_ 1-4-(-f 1`-)tr-3-'f IL)-4- "  '1-2- 15 i t ~ 1) TJ
L It T4 / o NMR(d6-DMSO) 6 :6. 2 9 ( 1 H , s ) , 6. 73 (1H, d, J=7. 8Hz),
7. 01-7. 20(2H, m),  7 . 36-7. 4 8 ( 1 H , m ) , 7. 95 (1H, s), 8. 22-8. 35
(1H, m), 9. 22 (1H, d, J=7. 8Hz),  



11.6 (1H, brs). 7c5~~h : C12H9N203Na 0. 6H20 L L Z g  { t (%) : C, 54. 80 ;
H, 3. 91 ; N, 10. 65.  Al fit(%):C, 54.71; H, 3.92; N, 10.62. AD$~16 7 7
10)TL,Q~t1 , t~ TO)Fxz-, 1~6~ a1 L o  54 WO 99/50245 PCT/JP99/01547  R4 3
R4 R3 R5 R 0 prot-Het-C02R8 R5 0 OH Het-prot  R6 R6 N 2  /i R2 Rt R R (Ig)
(II) R4 R3 5 0 OH Het  R6 N R2 R (Ih)  tt ~~J 6 7 CI CI  O Tr-,NN -CO2Et 0
OH  N=N N N -Tr  N=N HN HN  CI 0 OH N NH  N=N HN  



( 1 ) 1-(5-'J ^ ^-( -3--( )lr)-3-L F ^ i-3-(2- }~ ~) 2H- 5:- 7  3-7
-)L-5-fl" ^ ^-r a F-)L(0. 58 g, 3. 0 mmol)0) THF(9 m1) N i:, -65C
TLHMDS-THF MA (9 ml, 9 mmol) tit h 6: 7AT L!  6`N o f -20C ZMM  L. fplJRfT
1 W1,14UJ'` L/  Aft, -65C6:.7; PAL, 2-~ 1) )1,-2H- 5-- Ij-)L-5-t )'t ,
M5F-)L-M7, (1.73 g, 4. 5 mmo1)0) THF(3 m1) 'e''  A tin 6Z M/kP.. Fl!L`A
6~11 M4:R L, 7- 6: 2 04 rslft #ULt o BX 7 ;Ll  6. PI OD 7 fptIL7 :/-E L A
6: it A L f z-. I U 7a+Fr" W IR L, THF(100 L , rz, LL L. 91 7kN fl~ 0= )t'
(50 m1)T 2 (r)#f t L, ~1cA, #L  55 WO 99/50245 PCT/JP99/01547  4~ 'r1 L L
`C M2 {L fJ 1.40 g OR : 88%) f4 / NMR(d6-DMSO) 6 :6. 66(1H, s), 7. 05-7.
08(5H, m), 7. 14(1H, dd, J=8. 4Hz, 2. 1Hz),  7.39-7.44(11H, m), 8.01(1H,
s), 8.29(IH, d, J=2.1Hz), 11.7(1H, brs).  (2) 1-(5-J ^ ^-f > l~-)L-3--f M
-3-~-- F ^ -3-(2H-5F-)L)-7 ^'l~ l a 2 (1) zf4G i.t TfrAjb (0.64 g, 1. 2
mmol) " +~ (9 ml) l: iL,  1 N #.i K (7 ml) fJFAL , 1 04M LL o ( Alf , *hi
L1 MM, ;P 9 AX L, fl10_  *bt, rLMT L . L l Jz 0 . Alt, ,Va 0) MEWL a t 0.
26 g(1& :75%)  250cC (53 ) NMR(d6-DMSO) 6 :7.26(1H, s), 7.32(1H, dd,
J=8.7Hz, 2. 1Hz), 7.56(1H, d,  J=8. 7Hz), 8. 21 OH, d, J=2. 1Hz), 8. 84(1H,
d, J=3. 3Hz), 12. 6(1H, brs).  57E#133 Fr :C12H8C1N502 L L`C at9M (%) : C ,
49. 7 6 ; H, 2. 78; N, 24. 18; Cl, 12. 24.  MM (%) : C , 49. 4 3 ; H, 3.
08; N, 23. 83: Cl, 11. 93.  AM 6 8^-7 1 A f~J 6 7 LIp7 LZ, Y 7-11 7IJ-zd5
;5 TL -'PT It (I h) h~ L  TLQItOD4ML t it 1:4 T6::rto 56 WO 99/50245
PCT/JP99/01547  (A6-1) R4 R3 5 0 OH  R \ Het  R6 



N R2 (Ih)  Ri t $~1 Het R1 R2 R3 R4 R5 R6 T4 Mn ar FAI  (C )  6 8 Tet H
Ph(2-C1) H H H H i-Pr20 209-210  6 9 Tet H Bn(4-F) H Cl H H Et20 138 7 0
Tet H Bn(4-C1) H Cl H H Et20 200  7 1 T r i H H H Cl H H EtOAc 277-279  ( }
r$i1 70 TL'n : 1/2Et20 a Tet : 2H-~'9' -)b-5-116 ; Tri : 1H-[1, 2,
4]-F1)7')' -)b-3-116  (;AE 6-2) rvi1 NMR1i  6 8 (d6-DMSO) 6 :6. 37 (1H, s),
7. 32-7. 37(2H, m), 7. 51-7. 59(2H, m),  7.65-7.77(3H, m), 8.25-8.28(1H,
m), 12.7(1H, s). 6 9 (d6-DMSO) 6 : 7 . 0 1 - 7 . 55(8H, m ) , 8. 01 (1H,
s), 12. 5(1H, s),  15. 20H, br). 7 0 (d6-DMSO) 6 4.54(2H, s), 6. 99(1H, s),
7. 27-7.42(5H, m),  7. 53(1H, d, J=8. 6Hz), 8. 01 (1H, d, J=1. 6Hz), 12.
6(1H, s).  (d6-DMSO) 6 :7.09(1H, s), 7.28(1H, dd, J=8. 7Hz, 2.4Hz), 7 1 7.
54(1H, d, J=8. 7Hz), 8. 21 (1H, d, J=2. 4Hz), 8. 69(2H, brs),  12.5 (1H,
s). (k6-3)  Eb IN He 5~ #Fr  C18H12C1N502 0. 075CHC13 L L`C 6 8 p-f 9 (%)
:C, 57. 93; H, 3. 25; N,18.69; Cl, 11. 59.  Ail (%) :C, 57. 90: H, 3. 46;
N,18.42; C1, 11. 47.  C19H13C1FN502 0. 4C4H100 L LZ 6 9 9t9(%)C,57.88;
H,4.01; N, 16. 35; Cl, 8.29; F,4.44.  M1(%):C,57.50; H,4.12, N,16.21;
C1,8.01; F,4.33.  C19H13C12N502 0. 5C4H100 L L' -C 7 0 9t9 (%) :C, 55. 89:
H, 4. 02; N, 15. 52: Cl, 15. 71.  9 (%) :C, 55. 75; H, 4. 07; N, 15. 62;
C1, 15. 50.  C 13H9C 1 N402 0. 2H20 0. 1 C4H802 L L T 7 1 pt9(%):C,53.45;
H,3.41; N, 18.61; Cl, 11.77.  



;111 (%) :C, 53. 64; H, 3. 42; N, 18. 52; C1, 11. 74.  57 WO 99/50245
PCT/JP99/01547  t o $~17 5--8 4ODT~a 9~ TODTxZ4J, 0 aMZ L R 3 R4 R3 O OH  R
R R5 Het-prot  5 0 0[ Het-prot 6  6 R N 2  R HN R2 Ri R (Ig)  (1g-1) R4 R3
5 0 OH  R Het  R " R2  R1 (Ih)  V~1 7 5 CI  CI 0 OH  0 OH ` Tr  N PhSO2CI
N.N Tr  N=N N N=N HN 02S  CI 0 OH NH  



N N=N 02S  (1 ) 1-(1-~a-1? a7, )~,.^ ^-f -)L-3--f M -3-~- >` ^ -3- (2- i~
~) Jl,-2H-T 1` Jlr) -7 ^'~ 7K fLt ~ 1) .b, (0. 19 g, 4. 8 mmol, 60 % ~i
JLt-f J') THF(16 ml)  L, $~1 6 7 T14L 1-(5-~, ^ ^-f > F-JL-3--(M -3-1-- 1-~
^ -3-(2- 58 WO 99/50245 PCT/JP99/01547  1) -3F-)'-2H-7- `J-)'-5--f )')-7
^'~! (0. 85 g, 1. 6 mmol) N ! o %ki  6: 99 9 4K MZ153~ ?'-1 ,7kXi~
-F,'~/-f/,)L* _)L~' ^1J N(0.62g, 3.5  mmol) NA, o BZ J!L`A .z 104 134l#t4*~
i 91 OD ft~ fU 1t.7> E r~ IA 7 . = . - 3 F - )L(50m1)-C WL, *'A, Y Z UL.
'St 'R L,J  0.73 g (1[X68%) 1z:. NMR(d6-DMSO) 6 :7. 09-7. 12 (5H, m), 7.
42-7. 46 (10H, m), 7. 53 (1H, dd, J=9. OHz,  2. 4Hz), 7. 55 (1H, s), 7. 67
(2H, m), 7. 79 (1H, m), 8. 05 (1H, d, J=9. 0Hz), 8. 26 (1H,  d, J=2. 4Hz),
9.38(1H, s). (2) 1-(1-'~ -I? 7, )i,..=)L-S-"~ ^ ^~(2 1-~ -)1 -3--f
)L)-3-~-- F ^ a-3- (2H---- `J-)1 -5--( )L)-7^ ! > -Lae. (1) Zf4G l ~[;a
(0.67 g, 1.0 mmol) OD (5 ml)l9  1N 911% (5 m1) hnA,, 1 04MjRAL ,f 0 Mp41 ,
1`frf LI`MMa ;L- rq Xz L, ft  - `zfC ilA 7KY rLM1- ; a L6:. 0 r e , TI;a t
0.32 g(4lX :74%) f U`o  1% 240` (5~ ) NMR(d6-DMSO) 6 :7. 52 (1H, dd, J=9.
OHz, 2. 1Hz), 7. 58(1H, s), 7. 66-7. 71 (2H, m),  7. 77-7. 82 (1H, m), 8.
06 (1H, d, J=9. 0Hz), 8. 22-8. 25 (3H, m), 9. 39 (1H, s).
7G~fi:C18H12CIN504S 0. 4H20 L 1,Z' 4t9fA (%) : C , 49. 4 7 ; H, 2. 95; N,
16. 02; Cl, 8. 11, S, 7. 34.  94 11146 (%) :C, 49. 56; H, 3. 14; N, 15. 97;
Cl, 7. 96. S, 7. 46.  01 7 6 8 4 9VII7 5 Lfp7 l.T, Y7~^71J-)l/-C ;5 4L t (I
h) ahCL  TL Q t OD4ilLI tt 9: T1a 59 WO 99/50245 PCT/JP99/01547  (A7-1) R4
R3 



5 0 OH  R \ I Het  R6 N R2 (Ih)  R1 fJ Het R1 R2 R3 R4 R5 R6 N a (C)  7 6 T
e t -SO2Ph H H CF3 H H EtOAc-Et20 >250  7 7 Tet -S02Ph(3-CF3) H H Cl H H
EtOAc 256  7 8 Tet -SO2Ph (3, 5-CF3) H H Cl H H EtOAc >250  7 9 Tet
-S02Ph(2, 4, 6-iPr) H H Cl H H Et20-Hex 211  8 0 Tet -S02-2-fix=)b H H Cl H
H EtOAc-i-Pr20 243  8 1 T e t -CH2Ph H H CI H H aq. dioxane >240  8 2 Tel
-CH2Ph (4-N3) H H C I H H aq. d i oxane >210  8 3 T r i -SO2Ph H H Cl H H
aq.dioxane 282-284  8 4 Imi -SO9Ph H H Cl H H aq. dioxane 252-254  (jj)
tH9118 41La4 : 0.9HCI & t ; Imi:2 (2E 7-2) _ A IN N M R fit 7 6 (d6-DMSO) 6
:7.63-7.85(5H, m), 8. 29 (3H, m), 8. 60 (1H, s),  9. 52 (1H, s). 7 7
(d6-DMSO) 6 :7. 53-7. 55 (2H, m) , 7. 90-7. 97 (1H, m) , 8. 08-8. 26 (3H,
m), 8.51-8.59(2H, m), 9.44(IH, s). (d6-DMSO) 6 :7. 52(1H, s), 7. 53(1H, dd,
J=9. OHz, 2. 0Hz),  7 8 8 . 24 ( I H, d , J = 9 . 0 H z ) , 8 . 2 5 (1H, d,
J = 2 . 0Hz), 8. 59 ( 1 H , s ) , S. 93 (2H,  s), 9.47(1H, s). (CDC13) (5
:1. 13(12H, d, J=7.0Hz), 1. 26(6H, J=6. 8Hz), 2.94(1H,  7 9 sept, J=6.8Hz),
4.08(2H, sept, J=7.0Hz), 7.23(5H, m), 8.32(1H,  s), 8.43(1H, s), 12.5(2H,
brs). 8 0 (d6-DMSO) 6 :7. 26-7. 300H, m), 7. 55-7. 60 (2H, m) , 8. 00-8. 28
(4H,  m), 9.34(1H, s). 8 1 (d6-DMSO) 6 : 5. 56 (2H, s), 7. 24 (1H, s), 7.
28-7. 37 (6H, m),  7. 79 (1H, d, J=9. 0Hz), 8. 22 (1H, d, J=2. 4Hz), 9. 11
(1H, s).  



(d6-DMSO) O 5. 55(2H, s), 7. 11 (2H, d, J=8. 4Hz), 7. 23(1H, s), 8 2 7. 35
(1H, dd, J=9. OHz, 2. 4Hz), 7. 44 (2H, d, J=8. 4Hz), 7. 70 (1H, d,
J=9.0Hz), 8.22(1H, d, J=2.4Hz), 9.10(1H, s). (d6-DMSO) 8 :7. 36(1H, s), 7.
51 (1H, dd, J=8. 7Hz, 2. 4Hz),  8 3 7.64-7.71(2H, m), 7.76-7.82(1H, m),
8.05(1H, d, J=8.7Hz),  8. 12-8. 170H, m), 8. 22-8. 27(2H, m), 8. 800H,
brs), 9. 220H, s). 8 4 (d6-DMSO) (5 :7.45-7.54(3H, m), 7. 65-7. 70(3H, m),
7. 77-7. 82(1H,  m), 8.00-8.07(1H, m), 8.12-8.22(3H, m), 9.10(1H, s). 60 WO
99/50245 PCT/JP99/01547  (2E 7-3) r T~Q ~J (I h)  Ct9H12F3N504S 0. 2H20 L L
T 7 6 o f A (%) : C, 48. 87 ; H, 2. 68 ; N, 15. 00: F, 12. 20 ; S, 6. 87.
1 (%) : C, 48. 78; H, 2. 87; N, 15. 00 ; F, 11. 83 ; S, 6. 82.
C19H11C1F3N504S L LZ 7 7 3t X (%) : C , 4 5 . 8 4 ; H, 2. 23; N, 14. 07:
Cl, 7. 12; F, 11. 45; S, 6. 44.  Al (%) : C , 45. 7 6 ; H, 2. 51; N, 14.
02; Cl, 7. 29; F, 11. 45; S, 6. 46.  C20H,0C I F6N504S L L `C 7 8 pf X (%)
:C, 42. 45; H, 1. 78; N, 12. 38: Cl, 6. 27; F, 20. 15: S, 5. 67.  Al (%)
:C, 44. 40: H, 1. 88: N, 12. 26: Cl, 6. 27: F, 20. 37; S, 5. 71.  C27H30C 1
N504S L L Z 7 9 pt9 (%) :C, 58. 32: H, 5. 44; N, 12. 59; Cl, 6. 38; S, 5.
77.  5q N (%) :C, 58. 37; H, 5. 45; N, 12. 30; C1, 6. 43, S, 5. 66.
C161110C1N504S2 0. 25C4H802 L L, -C 8 0 At9 (%) :C, 44. 59; H, 2. 64: N,
15. 29: Cl, 7. 74; S, 14. 01.  J (%) :C, 44. 55; H, 2. 85; N, 15. 04; Cl,
7. 98; S, 14. 06.  C19H14C1N502 L L`C 8 1 pfX (%) :C, 60. 09: H, 3. 72: N,
18. 44; Cl, 9. 33.  J (%) : C, 60. 06: H, 3. 89: N, 18. 42: C l, 9. 13.
C19H13C1N802 L t, -C 8 2 6-1'X (%) :C, 54. 23; H, 3. 11: N, 26. 63: Cl, 8.
42.  AJ (%) :C, 54. 56; H, 3. 37; N, 26. 59; Cl, 7. 94.  C19H13C1N404S L LT



8 3 pf9(%):C,53.21: H, 3.06: N, 13. 06: Cl,8.27; S, 7. 48.  RAJ (%) :C, 53.
43; H, 3. 36; N, 12. 85; Cl, 8. 17; S, 7. 40.  C20H14C 1 N304S 0. 9HC 1 L L
Z 8 4 II (%) : C , 5 2 . 1 5 ; H, 3. 26: N, 9. 12; Cl, 14. 62; S, 6. 96.
iRiJ (%) :C, 51. 99: H, 3. 49; N, 9. 08, C1, 14. 34; S, 7. 19.  61 WO
99/50245 PCT/JP99/01547  5Z $~i 8 5 O 0 O OH  C02Me  HN N N Boc Boc  O OH 0
OOH  C02Me C02H HN HN  (1) 4-(2--'~> /J~-( -)L-3--( M -2-L. F ^ -4-t -2-75-
~~JLz.Z7-JL (a) V:4011 1 0) 3-7 t? F)L 2-' (2.70g, 10. 8mmo1)o) THF(20
mi)4A!:* T. 4-J A 7L7 J 1_ 1J /> ( 1 2 2 mg, 1 mmo1) )Jq.., J1.6:;i-
t-7~J)/J;t -t - i" ( 2 . 8 g, 13 mmo)O THF(5 ml)4g 7 -F LL L. IKMZ 1  RIM49
T , f x fit A * 71c\ )J1 A. , fif Itm~JL`z#1 W l,L  #diWA 7i c. #i f , M01-
75 L i:J, 0 3-7-1?-~FJL-1-t-7 i/,t /JL-f i F  -JL(1.8 g, W48%) M, No LLZT f
NMR (d6-DMSO) O : 1. 40 (9H, s) , 2. 63 (3H, s), 4. 81 (2H, s), 7. 01 (2H,
d,  J=7.0Hz), 7. 10-7. 46(5H, m), 7. 9 8-8. 10(2H, m). (b) -L WE (a) `f46
'lL fLaIt (1.75g, 5.0mmo1)0) THF(50m1)fAi:, -70cC  T, LHMDS-THF 4A (6 m l ,
6 mmo1) tit- is T L , It. '~k ff is 0C 6`t1q  L. fp1 6ftz 1 04r4l L!  N. V
QA -70Ci`Ai~ 11L, aT'70 )I  (709 mg, 6 . 0 mmol) 0 ) THE ( 6 m l A M L /
&);$ %. k i~f7q L ,   -30C 1 "P39 #*LL FR 1%A A 0) fq Iti f L 7
i-E.la71c4Aa L, t-: 9ftm Z#~" L , 71stc, jz`,, LL L. 9 I-Z L 4-(2-' >
/k-1-t- 7 tkt--f > F-JL-3--fJL)-2-L F /-4- ' `J-2-77 62 



WO 99/50245 PCT/JP99/01547  -C f4 NMR(CDC 13) o :1.45(9H, s), 3. 90(3H, s),
4. 83(211, s), 6. 85(111, s), 7. 00 7. 10 (2H, m), 7. 15-7. 32 (3H, m), 7.
34-7. 46 (211, m), 7. 90-8. 02 (1H, m). (c) Ii E (b) Tf46ti fzfL It(2.1 g,
4.8mmol)6~}~1)7JLt ^AM (2 ml)  M -F 2 R4 rol# 1 Lf  FxJ,`% J-+--T f-:~Zl
~tc7k6:~Q~ F0 i  ~JLTf Lf  #~W% ~ TA , *h' . Vz L/  4 IN LfI G~It  j~k i,f1
9.=-J~t'-n-\ -+~ i7~ ~ GNM a1- Z L 6:..~ U . dim 1LQ It 0. 96  g ( 4 : 6 0
% ) / . 0 JIM, :197-199C (53'70 . NMR(d6-DMSO) 6 :3.83(3H, s), 4.51(2H, s),
6.86(111, s), 7.05-7.40(711, m),  7. 44-7. 56 (1H, m), 7. 90-8. 04 (1H, m),
12. 5 (1H, brs). 7c 53 fr : C,0H"N04 L L Z 4 (%) : C, 71. 6 3, H, 5. 11 ;
N, 4. 18.  M j J 4 (%) : C , 7 1 . 6 2 ; 11, 5. 23; N, 4. 22. (2) 4-(2-~
')'-f > F) L-3--f 2-L l` ^ 4- --t- 2-7-T  i  W. ( 1 ) O)$ft=7, TJI'(0.51 g,
1.5 mmol)O0,i " t>(20 m1)rW .1~..  1N fP. F(15 ml) ~QA, . 1 04rol Q i ViL
L. 41 f t1;L MMa Fa L, 7k7cL  r . ; X 6:ftLfQMl Aw7k6: 7WL, A t .=-3:- ) t
- c t~L! I N 1N F0 Tp11=41:  aJ L 9' F0m5F T1 J L  #l "'t 7kt A. z *&. 7 1-
a : L 1:J, V) J f4 C.. 'l fl~ .M-3F-) n--^\ b~6f 4 M a1- ZL0.31g(RW, :64%)
MaIt;fit c r ; :165-167C NMR(d6-DMSO) 6 : 4. 52 (211, s), 6. 90 (1H, s), 7.
18-7. 38 (711, m), 7. 44-7. 52 OH,  m), 7.90-8.00(111, m), 12.4(1H, brs),
13. 80H, brs). X 53 SFr.CjgH,5N04LLT p t -M ffi (%) : C , 7 1 . 02 ; H, 4.
70: N, 4. 36.  AJ 04- (%):C, 70.97: H,4. 72; N, 4.43.  rOl1 8 6 9 0 t IJ8
5Lfp7 i:LT. ?c0)f9 OD .M7,5 J- (I c, R=Me) ~-,!5 1l!L`  63 WO 99/50245
PCT/JP99/01547  ~1Lt i (R=H) ah L/ o f~Q ~o~ ip ~ ~JN L,(T ( 8 - 1) R4 R3
R4 R3 R5 O OH R5 O OH I C02R I C02H  



R R  RN R2 (Ic) RN R2 (Id) $1 R1 R2 R3 R4 R5 R6 6 (C)  I717-Jl'11 t)~*, i
(Ic, R=Me) (Id) 8 6 H-CHZPh(4-F) H H H H EtOAc-Hex EtOAc-Hex  187-190
168-170  8 7 H Ph(2-Cl) H Cl H H EtOAc-Hex EtOAc-Hex 224-226 230-235  8 8 H
Ph(2-F) H Cl H H EtOAc-Hex EtOAc-Hex  225-227 203-208 8 9 H -COPh H Cl H H
EtOAc-Hex CHC13  207-210 190-193  9 0 H Bu H H H H I~I.~/ 172-173  64 WO
99/50245 PCT/JP99/01547  (A8-2) ~pl I c I d  919 (d6-DMSO) 6 : 3. 840H, s),
(d6-DMSO) 6 : 4. 50 (2H, s),  4.50(2H, s), 6.86(1H, s) , 6.89(1H, s), 7.
14(2H, t, 8 6 7. 18(2H, t, J=9.0Hz), 7.21- J=7. 5Hz), 7. 20-7.30(2H, m), 7.
40 (5H, m), 7. 46-7. 55 (1H, m), 7. 30-7. 38 (2H, m), 7. 44-7. 52 (1H,
7.92-8.00(1H, m). m), 7.86-7.98(1H, m), 12.4(1H,  s), 13.9 (1H, brs).
(d6-DMSO) 6 :3. 65 (3H, S), (d6-DMSO) 6 :5. 98 (1H, s), 5. 95 (1H, s), 7.
36 (1H, dd, 7. 35 (1H, dd, J=10. 2Hz, 1. 6Hz),  8 7 J=8.6Hz, 2.0Hz), 7.50-
7.46-7.80(5H, m), 8.29(1H, s),  7.80(5H, m), 8.30(1H, d, 12.8(1H, s),
13.4(1H, brs).  J=2. 0Hz), 12. 9 (1H, brs). (d6-DMSO) 6 :3.67(3H, s),
(d6-DMSO) 6 :6. 15(1H, s), 6. 150H, s), 7. 35 (1H, dd, 7. 35 (1H, dd, J=6.
3Hz, 2. 4Hz), 8 8 J=7.0Hz, 1. 6Hz), 7. 40- 7. 40-7. 58(3H, m), 7.62-7.
76(2H,  



7.60(3H, m), 7.62-7.82(2H, m), m), 8.24(1H, d, J=1.6Hz), 8. 27 (1H, d, J=1.
6Hz), 12.9 (1H, 12.8 (1H, s), 13.6 (1H, brs).  brs). (d6-DMSO) 6 :3. 77(3H,
s) , (d6-DMSO) 6 :6.56(1H, s),  6.47(1H, s), 7.45(1H, dd, 7.31(1H, dd, J=7.
M, 2.1Hz),  8 9 J=8. 0Hz, 1. 2Hz), 7. 50- 7. 42-7. 54 (4H, m) , 7. 62 (I H,
t, 7.96(6H, m), 8. 14(1H, s), J=7. 8Hz), 7. 86 (2H, d, J=6. 9Hz),  13.2 (I
H, brs) 8. 12 (1H, d, J=2. 1Hz), 12.5 (1H,  s).  (d6-DMSO) 6 : 0. 94 (3H,
t, J=7. 2Hz), 1. 30-1.49 (2H, m),  1. 65-1. 80 (2H, m) , 3. 12 (2H, t,  9 0
J=7.2Hz), 6.87(12, s), 7.19 7. 24 (2H, m), 7.42-7.47(1H, m),  7.93-7.98(1H,
m), 12.3(1H, s),  13.8(1H, brs). 65 WO 99/50245 PCT/JP99/01547  (i~E 8-3 )
_IN I c I d  C20H16FN04 0. 2H20 L L T C19H14FN04 0. 1H20 L L T
9-i-X(%):C,67.30; H,4.63; 9tX(%):C.66.90; H,4.20; 8 6 N, 3. 92; F, 5. 32.
N, 4. 11 ; F, 5. 57. ;1JJ (%) :C, 67.07; H,4.63; A J (%) :C, 66.91; H, 4.
21 ;  N, 3.81; F, 5.24. N, 4. 15; F, 5.57. C 19H13C 12NO4 0. 1 C4H802 L L T
C18H11 C 12N04 L L T a-f-A (%) : C , 58. 3 9 ; H, 3 . 4 9 ; p1'X (%) : C ,
5 7 . 4 7 ; H, 2. 95;  8 7 N, 3. 51 ; Cl, 17. 77. N, 3. 72; Cl, 18. 85. 9Z
J (%) :C, 58. 08; H, 3. 47; AAJ (%) :C, 57. 38; H, 3. 02;  N, 3. 45; Cl,
17. 73. N, 3. 65; Cl, 18. 56.  C19H13CIFN04 L LT C18H11C1FN04 L LT af-9 (%)
: C, 6 1 . 06 ; H, 3. 5 1 ; atA (%) : C , 60. 1 0 : H, 3. 08 ;  8 8 N, 3.
75: CI, 9. 49: F, 5. 08. N, 3. 82; Cl, 9. 86; F, 5. 28.  AJ (%) :C, 61. 10;
H, 3. 59; AJ (%) :C, 59. 66; H, 3. 24;  



N,3.73; CI,9.26: F, 5.06. N, 3.84; Cl, 9.66: F, 5. 12.  C20H14CIN05 L LT
C19H12C1N05 0. 1CHC13 L LT  NtX (%) :C, 62. 59; H, 3. 68; p-f 9 (%) :C, 60.
10; H, 3. 20:  8 9 N, 3. 65; Cl, 9. 24. N, 3. 67. AVJ (%) :C, 62. 51: H, 3.
74; ?JJJ (%) :C, 60. 23; H, 3. 42;  N,3.69; C1,9.15. N,3.71. C16H17NO4 L L
T 9 0 pi-9 (%) : C, 66. 89; H, 5. 96:  N, 4. 8 8. AM (%) : C , 6 6 . 8 8 ;
H, 5. 98;  N, 4. 9 2. IJ 9 1 4- (5-'l ^ ^ F - )~-3--( )L) -2- F ^ -4-X1"
`1-2-7 -T- > 7 =  CI CI O OH 0 OH C02H C02CH(Ph)2  HN HN AANJ 1 OD 4-(5-'l"
^ ^/(> }~-)L-3--f M -2-~ l` ^ ~ 4-t `~-2-7 ( 0 . 6 9 g , 2.6mmo1)
THF(14m1)l~ 7 L, :i7= =J~i7'i~ 0. 76 g,  3.9mmoI) fJUA, , ~MmT, 305~rill #g
J* L! o G6:V7==)LJ7 $ '(0.25  g, 1.3 mmol) ft70L 4162 1 t34MI, ~kL~Z
3053rFl~n i x>LLf o 4 IN L. f4Gti.LMA / ('J70 711 ~=-'T- Ticfi ZL M0TL Qt
0.93 66 WO 99/50245 PCT/JP99/01547  g(J&W- :82%) j : 165-168C (53 )
NMR(dfi-DMSO) 5 : 7 . 0 2 ( 1 H , s ) , 7 . 1 2 ( 1 H , s ) , 7 . 28-7. 5 9
( 1 2 H , m ) , 8. 21 (1H, d,  J=1.8Hz), 8.87(1H, s), 12.8(1H, brm). 7c
53+R :CZ5H18C1N20, L t, -C ptXIA (%) :C, 69. 53; H, 4. 20; N, 3. 24: Cl, 8.
21.  946 (%) :C, 69. 60: H, 4. 18; N, 3. 28: Cl, 8. 17.  n$il 9 2 CI  CI O
OH  0 OH 



CO2CH(Ph)2  C02CH(Ph)2 N HN O N-Me  CI Me 0 OH CO2H  N ON-Me  Me (1
)4-L1-(N, N - / /< -~F )1/j7 )L/\-T-- -( )~)-5-~' 11 11 -( > } -)L-3--()
]-2-1' ^  i-4-7J" V-2- 1 i :i7 =)>r -~F )LI7, 5:- )L tAflll9 1OD V7m::!)~,A
-3F- )L 7,~-)L(0.432 g, 1 mmo1)ODTHF(5 m1)6Al  i1tf"-p T, ;j. { - I` IJ r7
L,, (60%, 17)(' t-f )1i) 88 mg(2. 2 mmol) )JUA.. T 303~ rfil # LL L.
/J.6Z:/A-3:- )L/7)~/~-E -f )l' ^ 1J 1` (110 a 1, 1. 2 mmol)  AfLL, IX. I-T
)t,T&" #1Z) L 0. 39 g(11XV:77%)  i, :178-183 (53 1)  67 WO 99/50245
PCT/JP99/01547  NMR(d6-DMSO) 6 : 3. 11 (611, s) , 6. 88(111, s), 7. 06(111,
s), 7. 30-7. 52(1211, m),  8 . 05 ( 1 H , s ) , 8. 39 (111, d, J=1. 8Hz).
Tc 33 fFT : C28H23C I N205 0. 41120 L t ,-C R { (%) : C , 65. 9 2 : H, 4.
70: N, 5. 49: Cl, 6. 95.  Ai1M (%) : C , 65. 9 0 ; H, 4. 80; N, 5. 83; Cl,
6. 92. (2 )4-[1-(N, N-J $ -~P )~tIL>~-E ~f IL)-5-~ ^ ^-f > F -I1,-3-
(IL]-2-L. F ^  4- 'l -2-7 T > J. (1) 0).I7, -5-IL1 (356 mg, 0.7
mmoI)(2)^^A3' (3.6 ml) A6:.  T. ') 7)L "^4 0(0.5mI M A * 7; -F 3053rM #
f*L1  A1fF1:&  1; L. 6tit YAM t*~~~ I~ILb:Ml L. *A, nfuAt17l<z C . rz, ro #
9 L, 14 G 'l. '; tt i-T) l/T A.5 Rif L t, 95%  13' l - Ilr ba 6 F4 API: afi
T Z L 0. 16 g (SIX : 6 7 %) 0) r M f L 14  ffdl,Vll :200-206C (53)
NMR(d6-DMSO) O : 3. 06(611, s), 7. 12(1H, brs), 7. 42(1H, dd, J=9.0Hz, 2.
1Hz),  7.66(1H, d, J=9.0Hz), 8.28(1H, d, J=2.1Hz), 9.06(1H, s) 13.8(1H,
brs).  



JE*3 #fr:C15H13CIN205 L t, -C 9t9Ti (%) :C, 53. 50; H, 3. 89: N, 8. 32: C1,
10. 53.  li14j (%) : C , 53. 2 8 : H, 3. 92; N, 8. 25; Cl, 10. 34.  Vl1 9 3
9 M 9 2 6' 1; L)V ; T 0) f [r Q It Q MZ L f (1 )4-[5-'1 ^ ^-1-(4-7IL7J"^''~
>V)L)--f F-IL-3--f I~]-2-I. F ^  -4-t 'V-2-J7 i 7z-llr4 -3:-ILI7, 7-)
:198-200C 1; fff M a) NMR(CDC13) b 6.77(111, s), 7.00(111, s),
7.26-7.46(1311, m), 7.77-7.82(211,  m), 7.98(1H, s), 8. 21(1H, d, J=8.7Hz),
8.39(1H, d, J=2.1Hz). 7E 5~+FT:C32H21C1FN05 L LZ pt9fA (%) : C , 6 9 . 3 8
; H, 3. 82; N, 2. 53; Cl, 6. 40; F, 3. 43.  68 WO 99/50245 PCT/JP99/01547
M 1A(%):C,69.22; H,3.91: N, 2.79; Cl, 6.47; F,3.66. (2) 4-[5-'7 ^
^-1-(4-7)L "^1'~ >'j--f )L)--f 3--( )L]-2-L F ^  /-4- ,l-2_77 i 213-218C (F
17) NMR(d5-DMSO) 8 :7.11(1H, s), 7.50(2H, t, J=8.7Hz), 7.55(1H, dd,
J=8.7Hz,  2.4Hz), 7. 94-7. 99 (2H, m), 8.23(1H, d, J=8.7Hz), 8.34(1H, d,
J=2. 4Hz), 8.86(1H,  s). ffi:C19H11CIFN05 L I. 'z fftX (%) :C, 58. 72; H,
2. 88; N, 3. 60; Cl, 9. 12; F, 4. 89.  J1A (%) :C, 58. 97; H, 3. 10; N, 3.
75; Cl, 8. 84: F, 5. 15.  14 r o rg f1194 McOVp 0 McO McO~,p p OH p OH N
CO2Me CO2H  Boc Boc oc Boc oc  HO HO O OH p OH J CO2H CO2H  



N N  Boc H (1) 4-(1-t-71`t1, -)L-5-A 3--(  )L)-2-L F ^ -4- -2-7T>M -A
-31-I7, T)'  X40115003-7-1?~)L-1-t-7 :/t)~* .=)~-5-,A --Y- -31-)~ t- -f
-)~ lLa. AuVJ 8 5OD MZ LZdM1[;aIt f4 f:: (IX 76%) NMR(CDCI3) S : 1.72(9H,
s), 3.53(3H, s), 3.95(3H, s), 5.27(2H, s), 6.91(1H,  s), 7. 120H, dd, J=9.
OHz, 2. 6Hz), 8. 02-8. 07(2H, m), 8. 320H, s). (2) 4-(1-t-7 :/t)~~~=)~-5-4
-3--(  )L)-2-L F ^ 4-7J" 'l-2_77 >  I ( 1 ) 0~IZ7)1 (0. 345 g, 0.85 mmo1) (
7 m l ) 1 ~ . L  69 WO 99/50245 PCT/JP99/01547  1 N ~lcft fL 1) - 3 ~ - ' 9
J L . ( 1 . 7 m 1 ) iJAA l i M`C I L , A1tF, lKMT -t':i 9 L f11; ti I 17k6`
1Lt  fl~ RIiFJI,Z' 2 CI A L, ~1c  I 6 IN l (1.7 mI) NA-, -A tk  TA ilf, L a
I- L,f 1; 1./tMA ft's I-3F-)V` ' c j~W L.0. 28 g(4  :84%) 0)MMTL It f4L  AR
, :165-170C (3~ ) NMR(d6-MO) 8: 1.67(9H, s), 3.42(3H, s), 5.25(211, s),
7.15(1H, s), 7.20(1H.  dd. J=9.0Hz, 2. 611z), 7. 950H, d, J=2. 6Hz), 8.
040H, d, J=9.0Hz), 8.86(1H,  s). (3 )4-(1-t-7 i~ILt=J~-5-t-- F ^ ?i-f
F-IL-3--f W -2-L F ^  -4-t `J-2-7T i 2 ( 2 ) 0)tJL~~ - (0. 2 5 g, 0 . 64
mmo1) O ) THF(3 m I ) c-f `~ 7 ^ 1_JI'7JL  ^-Jl(1.5 in 1)gA (0.25 m l ) N
5L, ILI T. 16 U4 M949#tL  aZE,  $ M f L X1 0. 12 gOIX*43%) for  :210-214C
(53' ) NMR (d6-DMSO) b : 1. 18(3H, t, J=7. 2Hz), 1. 66(9H, s), 1. 99(311,
s), 4.02(211,  q, J=7. 2Hz), 6. 89 (1H, dd, J=9. OHz, 2. 6Hz), 7. 10 (1H,
s), 7. 69 (111, d, J=2. 6Hz),  7.92(111, d, J=9.0Hz), 8.76(111, s),
9.50(111, s). 7c 5~ ft : CI7H17NO7 C4H802 L L ,-C ptJW Aft (%) :C, 57. 93;
H, 5. 79; N, 3. 22.  14i (%) :C, 57. 86; H, 5. 76; N, 3. 45. ( 4 ) 2-1'. >`
^ - 4-(5-L }~ ^ -f -JL-3--f IL)-4-t 2-7 T Ii ! (3) (2) 4-(1-t-7 1`
i~IL~~II'-5-~ l` ^ -f > F ) -3--f J')- 



2-1'. f 2 g, 0. 45 mmol) F U) 7)~t^A (4ml)  6:bHA-, MT, 3.5 Il rM49 L!
A)tT1Z: aA i L, f4G 'l.f & ;Ll  A ; l Li  *IN I-31- Jl' 2 CI b' t , t Z pH
=3 6'uI ift L, A~F0 a ~ ' a I37 J `f-4 Z L L 6 : . ~ , - 70 mgM :49%) 0) ON
0TL Q I  70 WO 99/50245 PCT/JP99/01547  14/  FAA: 220-225C (55)  NMR
(d6-DMSO) 6 : 6.75(1H, dd, J=8.8Hz, 2.4Hz), 6.95(1H, s), 7. 20(1H, d,
J=2.4Hz), 7.29(1H, d, J=8.8Hz), 8.56(1H, d, J=3.2Hz), 9. 15(1H, brm),
12.2(1H,  s). 53 f: C 12H9NO5 L U -C p1 4 (%): C, 58. 30: H, 3. 67; N, 5.
67.  Ail( (%) :C, 58. 20; H, 3. 85: N, 5. 84.  $~1 9 5 Ph Ph  Ph~02C O
Ph~-02C p OH J C02Me  N N 02S 02S -- I H02C p OH HO2C 0 OH  C02Me~ CO2H  N
N 02S 02S\-"----, 1 )4-(1-~i ly i~JL, =JL-5-~7JL,: (i }~-JL-3-~f JL)-2-~ ^
i  -4- V -2-7 T i ~ ~JLI~ 7-JL (a) AV~1 2 O) 3-7-1?-if i7,JLt =JL-(i
F-JL-5-t F9  7,  7z=JL/~ - 3 : - JL.-7, - T - JL Jfl aVIJ 8 5 6` T 4 - ( 1
- ' - ' - t ' > JL,5-/7=-.JL~-~FLt /t)J Z L-f i 3--(JL)-2-1' i~ ^  -4-
J-2-1> F9 -F 7,---L Tor  NMR(CDC13) 6 : 3. 97 (3H, s), 6. 93 (1H, s), 7. 15
(1H, s), 7. 26-7. 67 (13H, m),  



7. 96-7. 99 (2H, m), 8. 04 (1H, d, J=8. 0Hz), 8. 20 (1H, dd, J=8. OHz, 1.
8Hz), S. 39 (1H,  s), 9. 13 (1H, d, J=1. 8Hz). (b) pE L t (237 mg, 0.4
mmol)L7=',) -JL(86 mg, 0. 8 mmol) OD j~j^^  71 WO 99/50245 PCT/JP99/01547
-A5'>(2.4 m1)a 6" * -F, )`1)7I~ "^AM (0.3 mI) >)ZOT~M.  Z 1 "rHj4tI* L,L.9
HET :FY-Z,K % f" L, A;-- LZ 125 mg(IR  :73%) OMANIL a (1) TUt  -t" :222-232
C (3? V)   NMR(d6-DMSO) 5 : 3.89(3H, s), 7.38(1H, s), 7.63-8.28(7H, m),
8.90(1H, d,  J = 1 . 4Hz), 9. 42 (1H, s). 1G 5j' fT : C20H15NO3S L t, -C
atJW uII (%) :C, 55. 94; H, 3. 52; N, 3. 26; S, 7. 47.  AlfA (%) : C , 55.
9 7 ; H, 3. 74; N, 3. 37; S, 7. 32. (2 )4-0-/'~ i-t?>7, L, =IL-5-tI~~: 3--f
IL)-2-L l` ^ i  -4-t -2-7 7- > (1) 0) M 7, -5:- f : b~ G , ra V~1 2 3 6Z ME
T[r  :224-228C (339)  NMR(d6-DMSO) 6 : 7. 31 (1H, s), 7. 65-7, 82(4H, m),
8. 03(1H, dd, J=9. OHz, 1. 8Hz),  8. 13 (1H, d, J=9. 0Hz), 8. 23 (1H, d,
J=7. 6Hz), 8. 89 (1H, d, J=1. 8Hz), 9. 35 (1H,  s). 7c 33 #F : C 19H13NO8S
0. 15H20 L 1, 'C ptA1 (%) : C , 54. 5 9 ; H, 3. 21 ; N, 3. 35; S, 7. 67.
i0i14i (%) : C, 54. 8 5 : H, 3 . 5 3 ; N, 3. 45 ; S, 7. 53. u'V11 9 6 --- 1
0 1 0) f L a J 6, tk T 0) be -, l` 6: a hA 1, f   72 WO 99/50245
PCT/JP99/01547  0 R4 R3 OH  0 or R5 O 0 0 6 ~ I C02R10 or OR10  CI , C02R10
or OR10 R R2 R1 



(Ir)  R 4 R3 R5 O R4 R3 OH  R6 N R2 R5 0 R R6 C02H or OH  (II) RN R (1s)
M$~1 9 6 I- 1`x- a/tJL~~~J~-f } k-3--f )L)-3-(1-j7)Lt 7=J0  i 3-1_ F ^ - -
D ' > - 1 - > QO 0 OH CO2H  N N  / /  Boc Boc  3-7-1?~) -1-t-7 }~ i JJL%t
=Jl/-f > F-)'(777 mg, 3 mmol) THF(10 ml) i 7 $ L , -78C is i I L /  % x ya
z LHMDS-THF 9 ( 3 . 6 m l , 3 . 6 mmo l) NA, L   ~-&i:1 L , f41x-789C7~ AL.
7k7~'J1 ( 5 2 5 mg, 3.6 mmo1) hHA,  fz-  BZ 1%-,A IK Mi`R L, ~K71t NA,f  1N
tt Tft it L, 9Rm-3~-)V MW  L, *A, rZMLfz. T M,IL t+Z L 362 mg(IVV-
30%)O)(r) Tea t ?4 NMR(CDC13) 6 : 1.68(9H, s), 6.99(1H, s), 7.20-7.50(211,
m), 7.50-7.88(4H, m),  7.94-8.38(211, m), 8.60-8.80(1H, m), 13.2(111, brs).
M; ;:138-141C NMR(d6-DMSO) O :7. 110 11, s), 7. 51-7. 87(711, m), 8. 05-8.
21 (5H, m), 8. 94(111,  s), 10.3(111, brs). 73 WO 99/50245 PCT/JP99/01547
7G 33 fIrT : C23H21NO6 0. 3H20 L l/ ptXIA (%) :C, 66. 92; H, 5. 27; N, 3.
39.  ij] 4j (%) : C, 66. 81 ; H, 5. 31 ; N, 3. 43.  $'J 9 7 r$'19 6 U `C
1-1-~i-ifi/7, ,.=~~-5-'>^^-f i -3- -f  



) ' ) - 3 - ( 1 - ) 7 ) ) - 3 - t ~ ^ i-7 ^'~ i-1-/ T !   NMR(d6-DMSO) 6
:7. 10(1H, s), 7.49-8.25(11H, m), 9.02(1H, s), 9.23(1H, s),  13.2 (1H,
brs). 7c3~ h:C26H16C1N06S L Z O1-X4 (%) : C , 5 9 . 8 2 : H, 3 . 3 5 ; N,
2. 91 ; C1, 7. 36: S, 6. 65.  Al46- (%) :C, 59. 89: H, 3. 51: N, 2. 88: Cl,
7. 22; S, 6. 73.  9Z A$'1 9 8 1-(-f i 1`-JL-3--f ) )-3-(1-/t )~,:4- i4- :i7
) )-3-~ F ^ i-7 ^~  AOJ 9 6 0D I-(1-t-77' ~ 4- //,t M-3-0-/t )> 4- 7Y.=
M-3-L F114-i-77^/", >-1-t i tkMTM*35 )WTZ:IL6ZJ,- 0 de, Mg fLa T4/   W,Iqll
: 175-177C (5~7) NMR(d6-DMSO) 6 :6. 73 (1H, s), 7. 16-7. 32 (2H, m), 7.
40-7. 86 (5H, m), 7. 88- 8.28(16, m), 8.34-8.60(16, m), 11.8-12.3(16, brs),
12. 50H, brs). 3 T : C1JH13N04 L L Z -tXf (%) : C, 70. 35 ; H, 4. 26: N, 4.
56.  A l 4A (%) : C , 7 0 . 2 1 ; H, 4. 43 ; N, 4. 58.  9 9 74 WO 99/50245
PCT/JP99/01547  CI CI CI 0 0 OH 01Me O OH OH  N  02S \ 02S \ 02S I~ I~ Ij
(1) 1-(1-~ 1? ~J~,-JL-5-'> ^ ^~f F-JL-3--(M-3-(2-,~ > a7  _ = IL)-7 ^I~ -1,
3-~J" 3-~ I7 J~-1-~ i ~~JL~~=JL-5-tl ^ ^'(> F-)' (500 mg, 1.5 mmol)  THF(5
m1) 6Z:r L, -78 C 4:7~ f1 LJ  /k WC LHMDS-THF 4A (1. 8 m1, 1. 8 mmol)  tJp
0'C6:46" L, l4ft-78C6:?nI1L, 2-,A }~ i~i`~'fJL'J^ 1J F (310 mg, 1.8 mmol);
fAn  )L` 6~ L. 305~~ 6~~K71c )Jq ,  6N iP.AZT Nth: Lr  ~ 1J~~ '~J
i~)~7tTJlr~7~L~~1^~}~'7'~7 f-6~(fL. I '- n-'\  - -O-i (1 : 2 v / v) `Z r4'
W L L  ~ kKJ IJ O~ ~ 53 Y ~a ~ 160 mg (1t : 2 3 %) 0) 7  



NMR(CDC13) 5 :4.04(3H, s), 4.55(2H, s), 7.02(13H, m). (2) 1-(1-~ 1? ~JL,
=JL-5-~J ^ ^~( }~-J~-3--( M-3-L }~ ^ -3- (2-~-- F ^ 7 = -J~)-7 ^~ i-1- i
-LAE ( TL a lt(0. 1 g, 0.2 mmol) 'J ^ ^ t)J A (3 mW:3 - F IJ ~ ~JL  :'(1
ml, 7 mmol) )JQ ., 40CT4H4RI #*L/ APT , 1`1J  A~kt A; N A, -1 71<T'3fp L,
9'I: I-~FJI,Z#l L. f9 l , rzftf IN LL  14rD 't. Ilz Im Rh >tL, %x~~T
I-~FJL--(`,7^LJL.I  -5-kTA ill~ L, THE M 6 4-4 M a ;5 L 23 mg(1IX*:24%) 0
r)Mf(/ Q 4tT I` ;$ : 241-244C  NMR(d6-DMSO) b :7. 11 (1H, s), 7. 51-7.
87(7H, m), 8. 05-8. 21 (5H, m), S. 94(1H,  s), 10.3 (1H, brs).
3~fh:C,3H16C1N05S 0. 5C4H80 L LZ p X IA (%):C,61.29; H,4.11; N, 2.86; Cl,
7. 23; S, 6.54.  75 WO 99/50245 PCT/JP99/01547  ;P'J1i (%) :C, 61. 48; H,
3. 94; N, 3. 20; Cl, 7. 42; S, 6. 77. $11 0 0 1-(1--/~ i`ff>7, 5-~J ^ ^-f
3--f 3-(3-t )l t-t- 7 =  k)-3-1' F ^ - /7 ^/'~ -1-~ t$'1 9 9 6` L`T,
3-7-t-3;k-1-~ 7,)t JL-5-J ^ ^~f }~- )H 3- 4 }~ ~/ t IL*~/'~ :i`J-f) 7 ^ I)
i~ ) , ; -L1Lf 11 T 07k53  MIA,: (53') NMR (d6-DMSO) O :6. 80(1H, brs),
7.40-7.80(611, m), 8.00-8.60(611, m), 9.60(1H,  brs). n53 SFr :
C241116C1N06S H2O 0. 5C4H802 L z pJW fA (%) :C, 57. 51 ; H, 3. 90; N, 2.
58; Cl, 6. 53; S, 5. 90.  Ml 1A (%) : C , 57. 3 6 ; H, 3. 56; N, 2. 70; C1,
6. 32; S, 5. 74.  A$'1101 1-(5-~7 ^ ^~f / 3--f 3-(3-j7JLt a7 = =JL)-3-L ^
i-7  A$'1 1 0 0 0 tIL% 7.1 TJL(LLZ G 'l.z 1-(1-~ >71JI'  IL-5-'> ^ ^ f i i~
-J~-3--f 3-(3-~ 7 = 3-t' ^ A ME  >270C (5~ NMR(d6-DMSO) 5 :6.60(1H, brs),
7.00-7.60(4H, m), 8. 10-8.70(5H, m), 11.9(1H,  



brs). IL 3'fFT :CI3H12C1N04 3. 31120 L L, -C o f 4i (%) : C , 53. 8 8 ; H,
4. 67; N, 3. 49; Cl, 8. 84.  114 (%) : C , 53. 9 6 ; H, 4. 09; N, 3. 44;
Cl, 7. 68.  76 WO 99/50245 PCT/JP99/01547  iu~J 1 0 2 1-(5-'7 ^ ^-f a 1`-
)L-3---r M -3-t-- F ^ /-2-(3, 5-: ~7 ^ ^7 == )' ft'7  M-3-(2H--5 I
`i-J~-5--f JL)-7 ^~l a CI 0 OH N_  I NH  N so N=N  H i  CI CI
^^(-JL-3--(JL)-3-^i-2-(3,5-i'J^^7z-11/~ 37  t)-3-(2H-7- t~i `l -J'-5--f JV)
- ~ ^' l 7 (0. 03 g, 0. 064 mmol) 0D A (6 m1)Kt' 6:, t'17 ( 0 . 068 g) g
)0( 0 .2 (0. 2 m1) x T L /  IK MT 18 R4 rpil49 H E T # 9 - 1 L . 9 t A t L.
7lc7c, rL Lt   Mg 1E at7VT46tl  01x;:200-204C (53) f4a6:EtOAc  JUff#h
C18H10C13N503S H2O LZ qX{i (%) :C, 43. 17; H,2.42; N,13.99; C1,21.24; S,
6.40.  5UPVA(%):C,43.04-, H, 2.66: N,13.85; C1,20.74: S, 6.36. NMR(d6-DMSO)
6 :7.13(1H, s), 7.45(1H, dd, J=9.0Hz, 2. 1Hz), 7.67(1H, d,  J=9.0Hz),
7.84(1H, t, J=1.8Hz), 7.97(2H, d, 1. M), 7.99(1H, d, J=2.1Hz),  13. 5 (1H,
s). AM 1 0 3 2-,Xa`ff ~J~,. =Jlr-1-(5-'J ^ ^-f 7 }~-JL-3--f M-3-L >` ^  77
WO 99/50245 PCT/JP99/01547  



CI O OH N NH  N N=N H Sot (1) 2H-T -~r V Jlr-S-t %t ~ z T JL 17, -T-)L (1.
15 9) tl ^ ^ 7~ ~' i  ( 1 2 m 1 ) 6 : r 7 L , / ~ F ^ E ~ i ( 1 . 0 2 g ) L
E 1 ) rk I ~ ~ } ) Ii7, JL't t  - ~ (0. 1 g) M , lif -F, 2 6tfM#R #1 L 1t o
AM J: -~F  II/Z#1 ~'i L, 1 Q~ 7kZlcY JLm Llf.o r4m L, Avit L L, -C 1-T F
J)r-2H-T 1` ~'~-J~-5-~1L%t i =TJ(r=.ZTJLO~~a~~J~f~~ o (2) -1J 9 ZT4 G l.
3-~ IyTJL-S-~j ^ ^-2-~ i i~J~,.~JL--f i F  -)1' (0. 167 g, 0.5 mmol) L E E
(1) T4 GG i.1'zg a ~t (0. 25 g, 0.65 mmol) Uu  M; :219-222C (5~) T4Ra;
g:EtOAc 7G ~ r7 C18Hl2CIN5O4S 0. 3C4H802 L L Z ptX4i (%) :C, 50. 54;
H,3.18; N,15.35: Cl, 7. 77; S, 7.03.  iJIA(%):C,50.64: H,3.49; N,15.11;
C1,7.56; S,6.81. NMR (d6-DMSO) 6 :7.29(1H, s), 7.47-7.78(5H, m), 8.04(1H,
d, J=2.OHz),  8.08-8. 14(2H, m), 13.7(1H, s). lV~J 104 1-(5-'7 ^ ^-f >
F-)~-3--f M -3-L F ^ --t- -3- (2H--3;:- -5--r M -7'  ^^I > 7y /'7J t A V ~
J 6 7 ( 2 ) T4 6tl 1-(5-7 ^ ^-I' > --J~-3--f )l')-3->' F M z 2 0 )
1N-*F0fLT 1) rJL T% 70 L* er ~a~T G t.7 l:i f+J0 t f L 7 Y i''J1a* r tJ0 _.
6 1.  it J.Px It $R L, I I-J1,76 M a`"ZLJ MfLQ bIf4Gtl: 78 WO 99/50245
PCT/JP99/01547  5~#fr:C1tH5CIMgN502 2H,0 L LT at (%) :C, 41. 42; H, 2. 90;
N, 20. 12; Cl, 10. 19; Mg, 6. 98.  PWIA (%) :C, 42. 88; H, 2. 97; N, 20.
74; Cl, 10. 37; Mg, 6. 87. - C 1 0 5 1 3 6 0 TL Q t o MZ L f L It It  t4T
I~T1 0 IN 1 0 5  Cl O OH  



C02Me  N H F  8,.:235-238C N a ro'Ot :EtOAc-THF  7L 51#f1:C70H15C1FN04 L LT
p-I-X{ (%):C,61.95; H,3.90; N, 3.61; C1,9.14, F;4.90.  NM (%) : C , 6 1 . 5
7 ; H, 3. 95; N, 3. 61; Cl, 8. 90, F;4. 70. NMR(d6-DMSO) 6 :3.84(3H, s),
4.49(2H, S), 6.74(1H, s), 7. 16(2H, t, J=8. 7Hz),  7.25-7.34(3H, m),
7.51(1H, d, J=8.7Hz), 7.99(1H, d, J=2. 1Hz), 12.6(1H, s).  79 WO 99/50245
PCT/JP99/01547  -VIJ1 06 CI 0 OH  CO2H  N H F  "':185-190C T4 M a
:EtOAc-THF L L T  T u#, fr : C19H13C1FN04 0. 2C4H8O2 0. 2C4H8O 9-t M {I (%)
:C, 60. 70; H, 4. 24; N, 3. 31 ; Cl, 8. 37, F;4. 49.  AJ fA (%) :C, 60. 68;
H, 4. 34; N, 3. 28; Cl, S. 16, F;4. 37. NMR(d6-DMSO) S :4.49(2-, S),
6.78(1H, s), 7. 15(2-, t, J=8.7Hz), 7. 24- 7. 36 (31-1, m), 7. 500H, d,
J=8. 7Hz), 7. 960H, d, J=2. 1Hz), 13. 5-14. OOH, brs).  i 9i~J 1 0 7 QN O
OH N.NH  CI I N=N H  FAI,ql " hilK :EtOAc-Et,O  #Fr:C19H18C1N50 0. 25C4H802
L C RtJW IA (%) :C, 50. 03; H, 3.15; N,22.79: C1, 11. 54.  



M 1 (%) :C, 50. 00; H, 3. 20; N, 23. 07: Cl, 11. 23. NMR(d6-DMSO) O
:7.24-7.41(3H, m), 8. 20 (1H, d, J=7. 8Hz), 8. 86 (1H, d,  J=3. 2Hz), 12. 8
(1H, s). 80 WO 99/50245 PCT/JP99/01547  IM 1 0 8 Cl O OH N NH  N N=N  H RjA
:237-239 NMiVAi :THF-CHC13  7C*3 +h :C19H14CIN502 0. 075CHC13 L l.Z gfNfA
(%) :C, 58. 93; H, 3. 65; N, 18. 01; Cl, 11. 17.  M,40(%):C, 58.58; H,
3.76; N, 17.93; C1, 11. 25. NMR(d6-DMSO) b :4. 54 (2H, s), 7. 02 (1H, s),
7. 21-7. 33 (6H, m), 7. 52 (1H, d,  J=8. 4Hz), 8. 02 (1H, d, J=1. 8Hz),
12.6 (1H, s). tIJ109 O OH N. NH  =N T  F  216-218 N M, fVF, j :CHC13
7c5~fh:C19H14FN502 0. OICHCI3 0. 25H20 L t, -C  Atff (%) : C , 6 1 . 8 7 ;
H, 3. 96; N, 18. 98; F, 5. 15.  Jil{1 (%) : C , 6 1 . 8 8 ; H, 3. 89; N,
19. 05; F, 5. 00. NMR (d5-DMSO) 6 :4. 54 (2H, s ), 7 . 1 1 (1H, s), 7.
12-7. 18 (2H, m), 7. 25-7. 31 (2H,  m), 7.33-7.39(2H, m), 7.49-7.520H, m),
7.98-8.010H, m), 12.40H, s).  81 WO 99/50245 PCT/JP99/01547  to A 1 1 0 CI 



O OH N. NH  N N=N H '-()~'F  L, :205-207C f4 Ma g'' :Et20 TL 53 #fr :
C20H15C 1 FN502 0. 2C4H100 0. 2H20 L L `z tfl4E (%) :C, 58. 07; H,4.08;
N,16.28; Cl, 8.24: F, 4.42.  it{t (%) :C, 58. 00; H,4.25; N,16.22; CI,
8.08; F, 4.28. NMR(d5-DMSO) d :3.03-3.10(2H, m), 3.37-3.44(2H, m), 7. 01
(1H, s), 7. 11 (2H,  t, J=8. 7Hz), 7.28(1H, dd, J=8. 6Hz, 2.1Hz),
7.30-7.36(2H, m), 7.51(1H, d,  J=8. 6Hz), 8.00(1H, d, J=2. 1Hz), 12.5(1H,
s). l~~1 1 1 1  CI O OH N NH  N N=N H  181-182C (33)W) NMgao:MeOH-Et20  3
++R : C21H17C 1 FN502 0. 4CH40 L L Z 9t9 (%) : C , 5 8 . 5 9 ; H, 4. 27; N,
15. 97: Cl, 8. 08; F, 4. 33.  14[ (%) :C, 58. 39; H, 4. 29; N, 16. 15; Cl,
8. 36; F, 4. 31. NMR (d6-DMSO) b :2.07(2H. m), 2.75(2H, t, J=7.2Hz),
3.18(2H, t, J=7.0Hz),  6.98(1H, s) , 7.04-7.33(5H, m), 7. 49(1H, d,
J=8.6Hz), 8.00(1H, s) , 12.5(1H,  s). 82 WO 99/50245 PCT/JP99/01547  aVIJ1
1 2 CI O OH NNH  N N=N H OMe 



jx :245C (53M) fqpa # :EtOAc-Et20  j7c53 #Ft:C20H16C1N503 LT RU (%) :C, 58.
61: H, 3. 93; N, 17. 09; Cl, 8. 65.  I (%) :C, 58. 36; H, 4. 30; N, 16. 75;
Cl, 8. 15. NMR(d6-DMSO) O :3. 86 (3H, s), 4. 47 (2H, s), 6. 83-6. 93 (3H,
m), 7. 06 (1H, d,  J=8. 4Hz), 7. 23-7. 31 (2H, m), 7. 51 (1H, d, J=8. 6Hz),
8. 07(1H, s), 12. 3(1H, s).  t $1113 CI O OH N. NH  N S N=N H  CI CI
:225-227C (53'70 NMPaq# :Et0Ac  7L 33 fFf : C18H10C 13N502S 0. 2C4HA02 L L
Z A - l - (%) : C , 4 6 . 6 2 ; H, 2 . 4 1 ; N, 1 4 . 4 6 : C 1 , 2 1 . 9 6
; S, 6. 6 2.  ;Jj941 (%) : C , 46. 3 6 ; H, 2. 66; N, 14. 52; Cl, 21. 64;
S, 6. 56. NMR(d6-DMSO) d :7. 06-7. 10(1H, m), 7.32-7.70(6H, m), 8. 15(1H,
d, J=1.8Hz),  12.7 (1H, s). 83 WO 99/50245 PCT/JP99/01547  1i~1 1 1 4 CI O
OH N NH  N N=N  H Cad j :250-255C (53M) Pa M :EtOAc  7L~h:C17H17C1N603
0.2H20 LLT hX (%) :C, 52. 03; H, 4. 47; N, 21. 42; C1, 9. 03.  ;k .iii (%)
:C, 52. 07; H, 4. 56; N, 21. 27; Cl, 8. 98. NMR(d6-DMSO) 6 :2.69(2H, brm),
3.69(2H, brm), 4. 15(2H, s), 7. 300H, dd,  



J=8. 7Hz, 2. 1Hz), 7.38(1H, brs), 7.56(1H, d, J=8. 7Hz), 8.08(1H, d,
J=2.1Hz),  12.6(1H, brs). ~~1 1 1 5 O OH N-NH  N~ \ N H cl  166-169 .q
a,'':EtOAc-Et20 7G 3~*Ff :C19H13C1N402 0. 5C4H100 0. 2H20 L LZ  4tJW (%) :
C , 6 2 . 2 1 ; H, 4. 57; N, 13. 82; Cl, 8. 74.  A l 4 (%) : C , 6 2 . 2 8
; H, 4. 52; N, 13. 80; Cl, 8. 79. NMR (d6-DMSO) b :6.37(16, s),
7.29-7.31(26, m), 7. 48-7. 73(5H, m), 8.22- 8.26(16, m), 8. 480H, brs), 12.
50H, brs), 14. 60H, brs). 84 WO 99/50245 PCT/JP99/01547  5q lVJ 116 CI O OH
N NH  N N H F  134-138 N :Et0Ac-Hex 3~ +h:C20H14CIFN402 0. 25C4H802 0.
25H20 L L, -C ptXfA (%) :C, 59. 58; H, 3. 93; N, 13. 23; Cl, 8. 37; F, 4.
49.  J{{ (%) :C, 59. 72: H, 3. 83; N, 13. 23; Cl, 8. 43; F, 4. 48.
NMR(d6-DMSO) 6 :4.51(2H, s), 7. 00(1H, s) , 7. 12-7. 18(2H, m), 7.26(1H,
dd.  J=8. M, 1.8Hz), 7.35-7.40(2H, m), 7.50(1H, d, J=8.7Hz), 7.95(1H, d,
J=1.8Hz),  8.76(1H, brs), 12.4(1H, brs), 14.7(1H, brs). ra $~1117  CI O OH 



N. NH  H SO2 N i  01,A1:185-1871C (3j'9) fff M arq R E t 0 A c  3~ +Fr :
C19H13C IN404S 0. 2H20 L L Z pt94[h (%) :C, 52. 77; H, 3. 12: N, 12. 96;
Cl, 8. 20: S, 7. 41.  4Z AJ IA (%) :C, 52. 81 ; H, 3. 32: N. 12. 86; Cl, 7.
99; S, 7. 33. NMR(d6-DMSO) 5 :7. 22 (IH, s), 7. 48 (1H, dd, J=8. 7Hz, 2.
1Hz), 7. 60-7. 77 (4H,  m), 7.99(1H, d, J=2. 1Hz), 8.08-8.14(2H, m),
8.82(1H, brs), 13.6(1H, brs).  85 WO 99/50245 PCT/JP99/01547  ffJ 1 1 8 CI
0 OH H  N N  H ; :272-276 M W :EtOAc  7c 53 i : C14H10C 1 N302 L 1, Z RtAMM
(%) :C, 58. 45; H, 3.50; N,14.61; Cl, 12. 32.  5U11L (%) :C, 58. 40; H,
3.50; N,14.44: C1,12.11. NMR(d6-DMSO) 6 :7.02-7.47(4H, m), 7.54(111, s), 8.
14(111, d, J=1.8Hz),  8.58(1H, s), 12.3(111, brs), 13.2(1H, brs). tt I9 1 1
9  CI O OH N  N H  :226-227 ,q arW,:MeOH  jc 5~#h :C14H9C1N202S L L Z pt9tj
(%) : C , 5 5 . 1 8 ; H, 2. 98; N, 9. 19: Cl, 11. 63: S, 10. 52.  ~IJ (%)
:C, 55. 07; H, 3. 02; N, 9. 09: Cl, 11. 39; S, 10. 64. NMR(d6-DMSO) 6 :7.
18(111, s), 7.29(111, dd, J=8.7Hz, 2. 1Hz), 7.54(111, d,  



J=8. 7Hz), 8.13(211, m), 8.17(111, d, J=2.1Hz), 8.76(1H, s), 12.3(111,
brs).  r11120 86 WO 99/50245 PCT/JP99/01547  CI O OH N NH  N N=N 02S
MeO011;~  :239C (5),jVjr:MeOH 1c53 #Fr:C19H14C1N505S 0. 4CH40 0. 5H9O L L,
-C pt {ii (%) :C, 48. 37; H, 3. 47; N, 14. 54; Cl, 7. 36; S, 6. 66.  J {
(%) : C , 48. 1 5 ; H, 3. 26; N, 14. 74; Cl, 7. 42; S, 6. 92. NMR(d6-DMSO)
S :3.73(3H, m), 7.20-7.49(3H, m), 7.63(1H, s), 7.69-7.81(2H,  m),
8.15-8.28(2H, m), 9.27(1H, s). l,V~1 1 2 1  CI O OH N NH  N N=N MeO  M
:256C (33V) NM, gh 4'' : E t 0 A c  7E #13 f* : C20H16C I N503 0. 3H20 L L
'z qtX{tt (%) :C, 57. 85; H, 4. 03; N, 16. 87; Cl, 8. 54.  A l { t t (%) :
C , 5 7 . 8 5 ; H, 4. 16; N, 17. 02; Cl, 8. 25. NMR(d6-DMSO) O :3. 85 (3H,
s), 5. 49 (2H, s), 6. 87-7. 36 (6H, m), 7. 69 (1H, d,  J=8. 8Hz), 8. 210 H,
d, J=2. 0Hz), 8. 95(1H, s). 122 87 WO 99/50245 PCT/JP99/01547  O OH N.  CI
N N=N 



:252C (5~)aa:Et0Ac  7c 53 #fr : C19H14C I N502 0. 1 C4H802 L L Z ptX{I (%)
:C, 59. 96; H, 3. 84; N, 18. 02; Cl, 9. 12.  M (%) :C, 59. 64; H, 3. 75; N,
18. 07; Cl, 8. 99. NMR(d6-DMSO) 6 :5.89(211, s), 7.09-7.35(711, m),
8.29-8.33(1H, m), 9.12(1H,  s). AM 1 2 3  CI O OH N. NH  N N=N  CO2Me
244-245C F ,q s i14 A Et0Ac 7c 31+FT:C21H16C1N504 L LT 4t9{I (%) :C, 57. 61
; H, 3. 68; N, 16. 00; Cl, 8. 10.  7PJJ1 (%) :C, 57. 34; H, 3. 71 ; N, 15.
80; Cl, 7. 94. NMR(d6-DMSO) 6 :3.83(3H, s), 5.67(211, S), 7.24(1H, s),
7.34(1H, dd, J=8.7Hz,  2.1Hz), 7.46(211, d, J=8.1Hz), 7. 65(1H, d,
J=8.7Hz), 7.94(211, d, J=8.1Hz),  8.23(111, d, J=2.1Hz), 9.12(111, s). A
V11 1 2 4 88 WO 99/50245 PCT/JP99/01547  CI O OH N NH  N N=N  IQ CO2H
:282-284C Paa # :EtOAc  5i*3'ff:C20H14C1N504 0. 3C4H802 0. 3H20 L t, -C
RtX1A (%) : C , 55. 8 7 : H, 3. 81: N, 15. 22: Cl, 7. 71. ; 1 ~ ! 1 1 A (%)
: C , 5 5 . 8 7 : H, 3. 56; N, 14. 89; Cl, 8. 09. NMR(d5-DMSO) 6 :5.60(2H,
S), 7.25(1H, dd, J=9. 3Hz, 2.1Hz), 7.36(2H, d,  J=8. 4Hz), 7.54(1H, d,
J=8.7Hz), 7.90(2H, d, J=8.4Hz), 7.86-7.92(1H, m),  8.64(1H, s). 



901125  Br O OH J H  N N  02S :2}90-295C (539) N ,qNa ier #t:Et0Ac  7G 5 19
. C19H13BrN4O4S L L Z NfXfA (%) :C, 48. 22; H, 2. 77; N, 11. 96; Br, 16.
88; S, 6. 77.  A!11j (%) : C , 48. 3 9 ; H, 3. 04; N, 11. 96: Br, 16. 75;
S, 6. 84. NMR(d6-DMSO) 5 :7.35(1H, s), 7.60-7.83(4H, m), 7.99(1H, d,
J=9.0Hz),  8. 22-8. 25 (2H, m), 8. 42 (1H, d, J=2. 1Hz), 8. 75 (1H, brs),
9. 20 (1H, s).  126 89 WO 99/50245 PCT/JP99/01547  O OH CI N. NH  NI NJ
O2S :265-270C fff ,a a # :EtOAc-THF  n * : C19H13C1N404S L 1,-C ptgf#(%)
:C, 53. 21: H, 3. 06: N, 13. 06; Cl, 8. 27; S, 7.48.  M, Aft (%) :C, 53.
25; H, 3. 24; N, 13. 07; Cl, 8. 07; S, 7. 43. NMR(d6-DMSO) 6 :7.35(1H, s),
7.46-8.29(8H, m), 8.80(1H, brs), 9.19(1H, s).  90 WO 99/50245
PCT/JP99/01547  $111 2 7 Br 0 OH N NH  N NJ 02S F  r i" :266-270C iff
,A&aj:EtOAc  



7G3 ff : C19H12BrFN404S L UT p:tg fA (%) : C, 46. 45 ; H,2.46; N,11.40: Br,
16. 26 ; F,3.87; S, 6.53.  5UPJ,fA(%):C,46.36; H,2.59; N,11.50: Br, 16. 45
; F, 3.86: S, 6.55.  NMR(d6-DMSO) b :7. 34(1H, s), 7. 49-7. 65(3H, m), 8.
01 (1H, d, J=9. 2Hz),  8.32-8.44(3H, m), 8.55(1H, brs), 9.19(1H, s). $~1 1
2 8 O OH Cl NNH N NJ  02S F  AII,All :293-298 (5~ ) C ,q aM# :THF  ~E*3
*1r:C19H12CIFN404S L LZ 6:t9 (%) :C, 51. 07; H, 2. 71 ; N, 12. 54; Cl, 7.
93: F, 4. 25: S, 7. 18.  ;R'i 1 (%) :C, 51. 03; H, 2. 82; N, 12. 67; Cl, 7.
81: F, 4. 30; S, 7. 11.  NMR(d6-DMSO) 5 :7.34(1H, s), 7.47-7.57(3H, m), 8.
04(1H, d, J=1. 5Hz),  8.27(1H, d, J=8.4Hz), 8.38-8.43(2H, m), 8.74(1H,
brs), 9. 18(1H, s). 91 WO 99/50245 PCT/JP99/01547  -$9129 CI 0 OH N_NH  NI
NJ 02S F  262-263 NM&ar:EtOAc T 3~ fFT : C19H12C I FN404S 0. 4H20 L L Z
4t94t (%) : C , 50. 2 6 ; H, 2 . 8 4 ; N, 1 2 . 3 4 ; Cl, 7. 81 ; F, 4. 18;
S, 7. 06.  7~,~J4j (%) : C , 49. 9 8 ; H, 2. 65; N, 12. 07: Cl, 8. 04: F,
4. 12; S, 7. 38. NMR(d6-DMSO) O 7.35(1H, s), 7.50-7.56(3H, m), 8.06(1H, d,
J=9.0Hz),  8. 27-8. 380H, m), 8. 830H, s), 9. 20 (1H, s), 14. 7 (1H, s)
9$1130  CI 



0 OH N NH  N I N -j 02S "Cl  CI 300G1-302 fff ,q 6a i'6 R :EtOAc 7L ~+ll
:C19HIICI3N4O4S L L-C R t 9 (%) : C , 45. 8 5 ; H, 2. 23; N, 11. 26: Cl,
21. 37; S, 6. 44.  Al 41L(%)C,46.05: H,2.30; N, 11. 13: Cl,21.06: S, 6.41.
NMR(d6-DMSO) b :7. 310 H , b r s ) , 7 . 45-7. 50 ( 1 H , m ) , 7 .750H ,
d, J=8. 7Hz),  7. 80-7. 95 (2H, m), 8. 32 (1H, d, J=2. 4Hz), 8. 52 (1H, d,
J=2. 4Hz), 9. 12 (1H, s),  9. 21 (1H, brs). 92 WO 99/50245 PCT/JP99/01547
u$~J 1 3 1 CI 0 OH  N N  i 01011:264-265 N* a :EtOAc  5GE*3 r7:C20HJIN402 L
LZ ptX11 (%) :C, 63.41: H,3.99, N,14.79; Cl, 9. 36.  44NO (%) :C, 63. 52;
H,4.17; N,14.48; Cl, 9. 15. NMR (d6-DMSO) 6 :5.55(2H, s), 7.09(1H, s),
7.26-7.36(6H, m), 7.65(1H, d,  J=8.7Hz), 8.23(1H, d, J=2.1Hz), 8.63(1H,
brs), 8.98(1H, s) Pu$~J 1 3 2  Br O JH  tJ,NH  N N,--a F ; 265-268C N ,a a
g :Et0Ac  5G-* 3 #ft : C20H14BrFN402 2. 3H20 L L Z pt9AU (%) :C, 49. 77; H,
3. 88; N, 11. 61; Br, 16. 55; F, 3. 94.  N {j (%) : C , 49. 6 4 ; H, 3. 76;
N, 11. 70; Br, 16. 73; F, 4. 02. 



NMR(d6-DMSO) 6 :5.54(2H, s), 7.09(1H, s), 7. 18 (2H, t, J=9.0Hz), 7.40-
7.47(3H, m), 7.64(1H, d, J=8.7Hz), 8.39(1H, d, J=2.1Hz), 8.64(1H, s),
8.97(1H,  s). 93 WO 99/50245 PCT/JP99/01547  4Zt f11 1 3 3 _ O OH CI i
~N.NH  NI NJ  C F ;1:260-263C N P a4 41 :EtOAc-dioxane  7c 53 *J1 : CZ0H14C
I FN402 L L ,-C pX4 (%) :C, 60. 54; H, 3. 56: N, 14. 12; Cl, 8. 93; F, 4.
79.  A l { t (%) : C , 60. 3 9 ; H, 3. 61 ; N, 14. 25; Cl, 8. 87; F, 4. 80.
NMR(d6-DMSO) 6 :5.54(2H, s), 7.10(1H, s), 7.16-7.26(2H, m), 7.30(1H, dd,
J=8. 7Hz, 1.8Hz), 7.43-7.50(2H, m), 7.82(1H, d, J=1.8Hz), 8.22(1H, d,
J=8.7Hz),  8.64(1H, s), 8.95(1H, s). A 1 3 4  CI O OH NH  N N O2S 0~:
:236-239 14MRaq:EtOAc ~c 53 :C19H13C1N404S 0. 25C4H802 L. LZ '-f X A {L (%)
: C , 5 3 . 2 8 ; H, 3. 35; N, 12. 43; Cl, 7. 86: S, 7. 11.  Ai14j (%) :C,
53. 43; H, 3. 43; N, 12. 23; Cl, 8. 00: S, 7. 38. NMR(d6-DMSO) 6 : 7 . 33 (
1 H , s ) , 7 . 5 1 ( 1 H , dd, J = 9 . 0Hz, 2 . 4Hz), 7. 65-7. 71 (2H,
m), 7. 76-7. 810 H, m), 8. 04(1H, d, J=9. 0Hz), 8. 18-8. 21 (2H, m), 8.
25(1H, d,  J=2.4Hz), 8.66(1H, brs), 9.19(1H, s). 94 WO 99/50245
PCT/JP99/01547  iA$d 1 3 5 



CI O OH _N NH  N 02S  219-212 F4 Pa r1 : E t 0 A c - E t 2 0 HCA 3 4fr :
C20H14C IN 304S 0. 2C4HR02 0. 21120 L L Z fffXIA (%) :C, 55. 63: H, 3. 59;
N, 9. 36; Cl, 7. 89; S, 7. 14.  Al 4t (%) :C, 55. 62; H, 3. 37; N, 9. 25;
Cl, 7. 88; S, 7. 22. NMR(d6-DMSO) 6 :6.95(1H, s), 7.22(111, s), 7.49(1H,
dd, J=9.0Hz, 2.1Hz),  7.65-7.70(2H, m), 7. 76-7. 82011, m), 7.93-8.05(2H,
m), 8. 12-8. 250H, m),  9. 13(1H, s), 13.6(1H, brs). 4M$~1 1 3 6  CI O OH
N N  O2S 1}9G1-194 1i "p a 6W, Me0H 7E3 * :C20H13C1N204S2 L LZ pt- X(j (%)
: C , 5 3 . 9 9 ; H, 2. 95; N, 6. 30; Cl, 7. 97; S, 14. 41.  iJ4 (%) : C ,
50. 8 9 ; H, 2 . 8 0 ; N, 6 . 3 9 ; Cl, 7. 51 ; S, 14. 24. NMR(d6-DMSO) 6
:7.15(111, s), 7. 400H, dd, J=8.7Hz, 2.1Hz), 7. 51-7. 56(2H,  m), 7. 63-7.
680H, m), 7.86(1H, d, J=3. 3Hz), 7.95(111, d, J=8. 7Hz), 8.00- 8. 04(211,
m), 8. 25(1H, d, J=3. 3Hz), 8. 29(111, d, J=2. 1Hz), 8. 51 (1H, s). 95 WO
99/50245 PCT/JP99/01547  Y IN RoATL aIt 0)-f >-3:-Y-~i -- 511 M 9~ Tl: 7
t-f MiZA  R) (1) DNA') 7 /tL~,77J1/77 6Z~-, U`5' Lt4T0J$DNA . KTE /~,i77
-t7 (CMZ : 100mM KC I, 1mM EDTA, 10mM Tris- k (pH 7.6)) 6` tr~a ~ L  AN DNA
4& (2pmol/mI) ~75'~'-'T y }~ DNA 7 (5pmo1/ml) A  (MR DNA E~'J) 



5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3'  3'- GAA AAT
CAG TCA CAC CTT TTA GAG ATC GTC A-5'  (-9 -, y } DNA R341) 5'- TGA CCA AGG
GCT AAT TCA CT-Dig-3'  3'-Dig-ACT GGT TCC CGA TTA AGT GA -5'  (2) 5R *
(IC50{E ON, Streptavidin (Vector Laboratories gyp) 0. IM A )' 'y 7 7-9
(kphC  90mM Na2CO3, 10mM NaHCO3) 6Zr6M L , 40 u g/ml l: L L. Q . - 50 u 1
-(i ! 7 1/-- (NUNC a &') 0DrJI)H::NA,. 4C V  -L+;a, /R6~$r~7=J~ y77- (U'c :
13.7mMNaC1, 0. 27mMKC1, 0.43mM  Na2HPO4, 0. 14mM KH2P04) T 2 CI Y c il~ 1%
7 L, y 7 7  - 300 u 1 tnA.. 3 053f 61 El Y -:iYU o 6/ y77  -T 2 Cl c f ,
XY[ DNA 9 (2pmol/ml) 50 u 1 f3I1 , fM-F. IKET 30 ft/\,y7y-T2Q. 11.WT
IR7kT1L7 ct~Lf o  Jl.6~~pC7i Tpl LJ~$~J=J~6" /\v 77- (#,U : 150mMM0PS
(pH7.2),  75mM MnC12, 50mM 2-mercaptoethanol, 25% glycerol, 500 u g/ml
bovine serum  albumin -fraction V) 12 u 1, 37-Y y ~ DNA (5pmol/ml) 1 u 1 32
uMG Lr:rxZ45 u 1 tJAALL C 66~ =JLt:40,t Ito)  96 WO 99/50245 PCT/JP99/01547
DMSO 69 6 u I AA ~ ~ f 7 ^ ~ l` ^ - Ilr (PC) L t, -C0 DMSO  6 u I N7,7ao
:i7-Yi--ff'7 (30pmo1) 9 /.c 1 <Ra L  L. -T--f 7 ^ i ^-IL (NC) L tTRA (AM :
20mMMOPS  (pH7. 2), 400mM potassium glutamete, 1mM EDTA, 0. 1% NP-40, 20%
glycerol, 1mM  DTT, 4M urea) 9 u I~JA $7 L'- i~ 3 0 1 - / ' - H aZA It T, ;
It I~y 7 7  - T 2 Cl o t L 1 G 11C 6:. 7 )J I) 7 x- 7. 7 y 5' - 1? c L Jeri
~; = :/ 'l = / M  (~.7 Fab 7 7 Y > : -') > 100 1)JAA, , 30 'C'Z 1 04MIM a -
t  / T , 0 . 05 % Tween20 a t y 7 7 Z 2 Cl, M1~ v 7  )Z:l0mM/~ =^7.=.=1~t
7, F" (Vector Laboratoriesft), ), 5mMMgCl,,  100mM NaCI, 100mM Tris -i(pH
9. 5)) 150 u 1 7JAA- C 30 CT 2 R4 M9F);L` I , 1 N NaOH t 50 u 1 NA,FYX1;L`
11 &5 f,:&, 'J=)t,0)~RAlx (OD405nm)  (iIj2F W , ( % ) = 100 [1-{ (C abs. -
NC abs.) / (PC abs. - NC abs.) }] C abs. 



NC abs. : NC OA Aft  PC abs. : PC O)p3'EJt M * 5 0 %t:* 1Lo ~7 ft (IC50)
L:(T4~T a  (A9) ____ I C 5 0 (u g/m l)  1 (2) 0.31 2 3 (2) 0.13  67(2) 0.55
7 1 1.49  7 2 0. 48  8 0 3. 30  8 1 3.60 (J1 ) 5q rA 7 :t3 -C j . " 1 ( 2 )
" ~J, ~J 1 0 IJ (2) z  97 WO 99/50245 PCT/JP99/01547 p~>o)e(r)  1 . . R4 R3
0 X  R5 PN R2  R1  R ' * { 7 )L JL , i'J ^ ~ JL JL _~ ~ JL JL , { 7 JL IL ~
JL 7J JL, I 7JL IL~IJL~~=JL. # l.Z~~Z Jz 7~)-JL. #  LZL~Z ~kLa7 )L IL,
~`LZ~~Z ~L~~~)-JL:ZIL, =IL.  # LZLa rt)c 71J-JL~7JL,~ =JL. # l,Z~~Z ~~~~T
^7')-JL,#LZL~Z~La~7 ^~~JLJL,#*~ LZL~Z  ,~L~~7 ^~~)-JLZIL,~=IL,
~t7JL^i~JL~:=JL,# LZ  LIZ ~La~JL7~ E )V XV # LZ~~Z ~L~~ILI~~-(IL ; , TLS
~JL IL~IL~~=JL, # LZL~Z  R 2 * { & 7 ) ' ' c 7 l) -JL, # I.ZL~Z ~La~7JL JL.
# LZLaZ ~  ~a71)-JL~JL,~-JL, # I.ZL~Z ~kL~~7 ^~1)-JL, #  



LZ~~Z ~La'~T^~7JL JL, # i LZUaZ Jz 7'J-JL~ WE  # LZL~Z ~~~~~)-JL~JL7 f =
JL. LZ~~Z ~1~~71J  - JL ~ JL ,  = JL . # L T L~ Z ~ ~~'~ ~- ^ 'f '~ 1) JL
ILA 't 7 JL JL t  ~ # LZLaZ ~La~~ ^ ~f'J 1J JLZIL,-.JL ; R3, R4 R5&t R66 7c
1~c 1 [ LZ. 7k I\^tj ~, }~~)1\^lT i  (~~1~ 7)' ' r ^ %, { 7JL^ / F ^, 7; I
, i~7 JLT~  1.Z~~Z~La~7JL,~i)L,LZ~~Z~L~~~JLJL~Y i, X
6#LZL~Z~~~71)-JL~JL~=ILK  98 WO 99/50245 PCT/JP99/01547  Y6 COOR (R6J:**
#AA If LZOZtJ,- 07  1)--IL. X6 # LZLaZ ~~~'\ ^7~) -)V 0 -LL. R1. R2. R3.
R5Tx 1R6~~7k ; R47)171c 'J^1~  Xb!I-- F^ m--) Yb>COOCZH5T'tZ:Wr3- <o ZT 'iZ
-12" tU<b 7co~~'r N X6 7c 1~o~ kJ6:afe l7,  <6t7kfn1to 2. YbICOOR ( rP.
R6J: WEL.fp7 Z 75 O) R1TxUK Rz~ai M.  04 6:* T6 ts,0, 1 pC k~(~A Jo 3. XbIL
FM :/M--)Y? COOR (Aq:J. R6 ~ua~~la7 z` ~)  R' "R2b>fp1 6~~k 6 tSL~. 1aE k0)
TLa 4. R1~>71c 4 A 4L-C -Ct 7T)-I~7.-B  IA 1 3 Q) ' 1.MiZ:WE Q) fA IJo 5.
R27)17k LLZ~~Z~La7I)--JL. RVLZLa  Z ~L~1 7IL ILZ ~a 1-3O~~a` 1~~6~aE
O)T~o4iO 6. R3. R4 Rsh`t71~R6~J~rctTC11LZ~1cX6/~^~'i`~~a,  % f r A l 3 Q 1
l.M6~p~ OBI 4'J0 0  7 . R 3. R 5)Mt R'bll-'~Z7k `~6~a. 6 WE PcO~TLaIt 8 . X
b> L F ^ -a , AM .'c JA 1 3 0) ~ ~ ' '1. M 6Z WE 0)1L l It 9 . Y gLZZtJZU
'\ -13 71)-)V -L , aF A 1 5EiK0)fE  ado 1 0. '\ o71)-I~fJi.LLMf~76:1ts<Lt
1~O)N1 5R6 6A  m T z 01 p JA 9 SE PcOfL it. 1 1. Aal- ~T^l 1)-I~
1J7`J1)I~RNt-(YJ')ILZ`L  



.. Rai 1 0 SEU0)fLn~' ~lJo 1 2. R'7)1* R6 #AA ;'LZ0 Zzb.4, 0
7!J-I~7IL,.=IL,; R2 *  W 4LZ~aZtJ,- L47I) --I~R6tWN A 4LZL~Zt4, L)7~I~-IL
R3 R4. R57x~5 RsbiTC 1.TCt'I.aAL LZ~1c RV 113 'J / X7VL 1-t ^ 99 WO
99/50245 PCT/JP99/01547  T ea, 1 3 0)1 '1.7)ZRE R 81It >1c  1 3 R ffi7tc R6
# LZ~~Z ~La7IJ-IL7, )~tR27)1 R R 4 R' R 1Y R 6 b! -;e l -;E~ tl a L, -C Jc
R it 1~ EJ Xffi L F^  YbiN 4 *f LZ4a'Zt0 117IJ-)t T Z, a J 1 p~ fc0){ Jo  1
4. R'ffi* RV I\^ 4,0J w I.ZL~Zzb 4,7==IL7.)L,  IL R2bj7k /\ElY/6;.-J, ~I
IZ0 Z ~,7z -)LR6 1~^T/6~ 0W 'l.`CLaTtJ, 0 7= R4b>l~^'T R3, R'RxYR6  ff tiZ
Xb!LF^-YIV r` IJJET cr) ;a r]%RCMA 13WE 0)fL 1 5. - C (O)CH=C (X)Y (fir X)k
Yiti RE LMP I TJ5Z ) T%<  1 6 . M 1 1 40)` 1.b~6: 'cO)TLA h 5~ LL'C ca".  1
7. 1 1 40)0,r'. M ZWE P(2)TL A IJ  pi o 1 8. n%#M1 1 40~~a' '1.bl6: Ra
(2)IL66 a ' Znr,J-f)~~Z .  1 9. M-*M 1 1 40) ' '1.b~(Zpa 0)fL12'1' t f,
1-75MH I V M. 2 0 . ANN`J 1 7 A R0)-f i7-Y 7- --fff51dW JtZ 2j- MOfNJlx /Y
713 77-tf F.I nJ at -t -CfS -B, t H I Vffl APJo 100 






