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(54) Title: TROPOLONE DERIVATIVE

(54) A O hn3 3 /nA 

Abstract: A tropolone derivative
represented by the formula which has

I retinoid activity and is useful as an active
R ingredient for medicines [R1 to R4 each

0 represents hydrogen, alkyl1, or alkoxy; ring Ar
represents an aryl ring or heteroaryl ring; X

R Ar X represents a single bond, -CON(R5

-(C=C),CON(R 6 -N(R 7)CON(Rs)-,ri I Y -SO2 N(R 9 -N(R"0 (R5  to R9 each

3 represents hydrogen or alk'yl, n is 1 to 3,mnR and R"0 represents hydrogen, alkyl, or acyl),
o alkylene, arylene, or heteroeyelie-diyl; and

Y represents hydrogen, -OR"1 (R11 represents

Ohydrogen, alkyl, or acyl), -NHR 12 (R12 represents hydrogen, alkcyl, acyl, or amino), or halogeno]. (1)
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1-~~hU ;Y 7iJ5.-OR"1 l" ZI± Cl-6 7iLzkA'A, Rd C1 6
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OH OH OH
0 NaNO2 IN Pt02 I H2

ONO C) 9501 H2 N 

I-i 1-2

OH OMe

1) NaNO 2 IH2 SO 4  1)Tf O I 2,6-lutidine

2)A 44% H 2)MeOH/Et 3N 34% TfO

1-3 1-4

OMe OH

)n-BuLi IZnC12  0 NaOH 0

2) Pd(PPh3 4 I 1-4 i31% I

52% 15 

12 t 4. 54 g (37. 2 nmol) i'FI 12 il, 7 4 nl U, )JMzl, q

A b 9 r 3. 72 g (53. 9 nmol) 8 ml Ut T 

Mr=t-t I-1 MR1I)A 5. 03 g (90 ~i~Ji- 4L-~'I-1 '11-NMR

(400 MHz, DMSO-d6 30 OC) 13.92 1 H1), 7, 70 J 12. 4 Hz, 1 7.22

J 11,7 Hz, 1 6.56 J 12.8 Hz, 2 H)0

I-1 5. 00 g (33. 1 mmol) j/ 3 50 m 1 U Pto 2 40 m g

JJ n -t A 7X U PC 2. 5 04 rml:R FZ T, i b~5 iL 7) Mt&J 5 00 m g )J n t 

bNigJ U, t 4L-MA4 1-2 OfLJgjt 4. 30 g (95 T) 'J 

1-2 'H-NMR (400 MHz, DMSO-d 6 30 OC) 7. 10 (dd, J 10. 6, 1. 3 Hz, 2 6. 71

(dd, J 10.6, 1.3 Hz, 2 6.23 2 H)0

'f-ilt 1-2 1. 99 g (14. 5 mmol) L* 50 ml, W%61W 22. 4 ml i"-NNY t, 0 OCi.

-C F-A 17 J-,71(M' 1. 20 g (17. 4 mmol) -7Jh 5 ml T t, Pa OD;L- VZ r

fC- 3 0 3 t P 2 r' )5 IA UIt U, 7HzX-0 ;t M

APJ~34i 836 nig (42 H-NMR (400 MHz, DMSO-d 6 30 0C) 10. 24
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1 7. 15 (dt, J= 11. 7, 1. 3 Hz, 2 6. 96 (dd, J= 10. 4, 1. 5 Hz, 2

H)0

4L-Pr*JI 1-3 420 mg 04 mmol) RU 2, 6A 9>0. 85 ml (782 mg,. 7. 30 mmol,

2. 4 A) ;L If L- 5 nil ;VP -30 0C~7 F 9 7/1-,t1 r(TFA)

1.-8 9 g 70 nmol1) '51 ft. 3. 5 t- 7j(P 

U-i tt, f ppwLj 115 ml LW U, 9 c A,'7 1 ml ;L-D>C-

-(Ir 41 ;0 C fW) 4 TL 4 25 8m g (3 4 tl 1 PC.Lf-L AIM I- 4 H 'l-N MR

(400 MHz, DMSO-d 6 3090 7. 45 (dd, J= 12. 9, 2. 9 Hiz, 1 7. 39 (dd, J 10. 7,

2. 9 Hz, 1 7. 10 j 12. 9 Hz, I 6. 93 j 7Hz, 111), 3. 

3 H) 

2 6, 7,8- F51% t 5, 5, 8,8-i xT-]~7 7 32 8 mg

23 mmo)~F L Fi27 7(THF) 3 ml t, -78 0Cil7 -n-BuLi 1. 6 M

S0. 92 ml 48 no) jjfM4-, 3 i0 3 *L P: DMTL A ED

168 mg 23 nmol1) THF 2 ml L b L 4- fU-gL t 1 W5 $1

1-4 220 mg 82 mmol) RUPd (PPh,) 1 71 mg 062 mmol) 

THF 5 ml K2hjU)Jfl, Ri1LUi. 4 04m* 71 iifl*-, ffl R-

T'FlU, JL-j 1-5 5138 mg (52 1 T 5: 'H-NMR (400 MHz, DMSO-d 6

7. 55 (dd, 1 HI, Pd (PPh3 4 L 7. 47 J= 2. 2 Hz, 1 H),

7. 40 J 3 Hz, 1 7. 37 (dd, J= 10. 3, 1. 7 Hz, 111), 7. 30 (dd, J=

8. 1, 2. 0Hz, I 7. 11 J =12. 7Hz, 1 7. 07 J =10. 5 Hz, I1H),

7. 07 J =10. 5 Hz, 1 3. 87 4H1-), 1. 66 411), 1. 29 611), 1. 26
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H)~

4L-A 1I-5 130 mg 40 mmo) n2-/L- 6 ml iL 1 2 N7JZ Lt h9

A 3 m I Ut.~ 15 j 2 Nt E 4

L T pO05 3 8 m g 31 14 L-ft T p 05 

FShr 161 0C 'H-NMR (400 MHz, DMSO-d 6 30 0C) 7. 64 J 11. 7Hz, 2 4. 78

J =2.O0Hz, 1lH), 7. 40 J 3Hz, 1 7. 30 (dd, J 3, 2. 0Hz,

IH) 7. 27 J 11. 7Hz, 2 H) Anal. Cal cd for C21 2402 C (81. 78 H 87%

Found C (81.57 H)I (7.87 

IN 2 :4L- TplO 6)'j)3

OH1) NaNO2 /H 2 S0 4  OH 1)TW2 2,6-lutidine e

HN0 2) K1 71% 2) MeOH IEt3N 43% 1I>

1-2 11-1 11-2

N211-2 Pd2(dba)3 BINAP a-:O H 

ODC8 2CO3  Me quan OH

11-3 TrPIO

t/N"4 1-2 5. 38 g (39. 3 nimol) ,A E 21 ml i U, j 30 g -MAPt

0 '0:CRfl 1' 9 r7A 2. 98 g (43. 2 nimol) 15 ml DC4i3

1- 30 3Th1AL7' Uft L, E4l 9 r Ab 71. 7g (432 mmol)

~7(90 ml- nW~ t Lk-- 

M9STJ04K4L -C 1-r% t rAaU 3.454gg

(t6. 90 g, 71 jaH4t. -t 1 11-1 'H-NMR (400 MHz, DMSO-d 6 30 9C)
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7.83 J 11.9 Hz, 2 6.81 J 11.7 Hz, 2 H)

tf-'M ilI-1 300 mg 21 mmol) Xt 2. 0. 11 ml (97 mg, 1. 45 mmol,

2. 4 i A) {L/VL L, 3 ml ON U, -30 'CT 7J TFA 375 mg 33 mmol)

2 04Y -Ctt W U, -hV, -J2 Nf.M INTJU MgS0 4 C L U~O+~

k--J 2 C-PR 4LL 11-2 135 mg (43 C-i47':. {L6

00 11-2 H-NMR (400 MHz, DMSO-d, 300C) 7. 75 (dd, J 10. 3, 1. 7 Hz, 1 H),

7.63 (dd, J 1.7 Hz, 1 6.65 Jz- 12.7 Hz, 1 6.60 J

Hz, 1 3.81 3 H)0

ti8'i 11-2 310 mg 18 mmol). 2-7 6, 7, 8-5p F tt 1- V1L 5, 5, 8, 8-

F f/ Iv -t 7 Vr 1-2- 240 mg 18 mmol) HlM1r z-,A 463 mg 42 mmol) 

2. 5 mol Pd2 (dba), 27. 1 mg 030 mmol)., racemic BINAP 81. 0 mg 13 mmol)

7k ~JR C, k~ -Clt M UI L, AWN ~~~~~ttkTi~L 'IMgSO, U it f -ki

el E A L 7 Y t Y) L- t a s~F 3~7 f ~ii5~ L 1

it, j= 4 0 1 T, rR II-3 98 mg (19 11-zr73 'H-NMR

(400 Mh-z, DMSO-d 6 30-C) 8. 51 1 7. 27 8. 5 Hz, 1 7. 15 (dd,

J 13.2, 2.7 Hz, 1 7.02 J 13.0 Hz, 1 6.94 (da, J 8.5, 2.2

Hz, 1 6. 93 J 11. 5 Hz, 1 6. 55 (dd, J 11. 2, 2. 7 Hz, 1 3. 71

3 1.64 4 1.24 12 H)0

t-LA- II-3 90 mg 27 mmol) ;k 47 HBr 5 ml i ll AL-7'U 9 Wr't
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DtcL*, APR L ll~' TplO 94 mg (quant) 'fL-2}3 TplO

it, Hk A (-r37 L-A) ;iAIk, 216 'C H-NMR (400 M liz, DMSO-d, 300 C) 8. 58

1 7.28 J 8.3 Hz, 1 7.16 (dd, J 12.2, 2 7.03 J

11. 5 H-z, 2 7. 02 j 2. 5 Hz, 1 6. 94 (dd, J 8. 5, 2. 5 Hz, 1 H),

1.64 4 1.23 6 1.23 6 H).

IJ3 4 Tp20 XY Tp22 0-8-)t

H2  11-2 Pd 2(dba)3 BINAI'>o H Br 

Cs2CO 3 50% OMe quan OH

In-i Tp2O

NaHCH3 148

CH 3  CH3
0 O HBr a

OMe qa OH

111-2 Tp22

T 11-2 158 mg 60 mmol). 2-7 2-5, 6, 7, b 1L I!r2-3, 5, 5, 8, 8-

z -A-t:7 t7 1I/-7 131 mg 60 mmol) PeRMt zr 7 236 mg 72 mmol),

2. 5 mol Pd2 (dba) 3 13. 8 mg 015 imiol). racemic BINAP 41. 1 mg 066 mmol)

1 7 J( t-/ZY 4 ml t 100 0C -{Tt 4L, O 5 rf 3l Ki R DL

2-A- 4 0 1) I CI~ 4L--qqZI11-1 129 mg (50 %)ji 4-II1

'H-NMR (400 Mliz, DMSO-d 6 300C) 8.14 1 7.21 1 7.11 (dd, J

S13.2, 2.2 Hz, 1 7.02 1 7.01 J 13.0 Hz, I 6.91 (d,

11. 2 Hz, 1 5. 91 (dd, J 11. 2, 2. 4 Hz, 1 3. 66 3 2. 09 (s,

3 1.63 4 1.24 6 1.20 6 H).
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111-,' 1 125 mg 36 minol) t- 47 HBr 6 ml M U, Mru t"

4~h~bU MgSO4 V~fi

Utk ukr 4LA--* Tp2O C91AIfKA 131 mg (ciuan-b) MA4 mO4LtI 

VW L ffA5166 9C 'H-NMvR (400 MHz, DMSO-d 6

0C) 8. 28 11H), 7. 21 1 7. 15 J 12. 2 Hz, 2 7. 04 1

6. 72 12. 2 Hz, 2 2. 09 111), 1. 63 411), 1. 25 611),

1. 30 6 H) ;Anal. Calod for C,,H27N02 1/4H20 C (7 7. 2 7 H 11 N

10 Found C (77. 37 11 02 N 12 9)

NaH 60 in oil 16 mg 43 nmio)n MAL_~- DMF 1

ml VN Uit0 111~-ji l-1 100 mng 28 mniol) DMF 2 ml 1,~

i af~z tTR4Utt 0 2031k n rY r4L AA- 0. 1 ml t-J -C2 1 f

A -A-40 :1-20 1) TM t, fL-A*1 111-2 70 mig (48 ?l~ft,,

{L~?j111-2 H-NMR (400 MHz, DMSO-d 6 30 0C) 7. 28 1 7. 03 1 H),

7. 01 J~11. 3 Hz, 1 6. 89 J 13. 4 Hz, 1 6. 72 (dd, J= 13. 4,

2. 9 Hz, 1 6. 22 (dd, J= 11. 3, 2. 9 Hz, 1 3. 72 31H), 3. 18 3

2. 04 3 1. 63 4 H) 1. 26 6 1. 19 6 

IM -1t 111-2 65 mg 18 mmol) 47 HBr 3. 5 ml L, A L Lit 24

T'LLfA eptW Uif. 4L-A4 Tp220 f lJ-5-IA66 ing (quant) L4 L- JL -PA
Tp22 J jr.V 168 0C H-NMR (400 MHz, DMSO-d 6 300C)

7. 29 7. 14 IJ 12. 4Hz, 2 7. 05 11H), 6. 65 (di, J 12. 

Hz, 2 3. 19 1 2. 03 3 1. 64 4 1. 26 6 1. 19

6 H) Anal. Caled for C23112,N102 C (78. 60 H 32 N 98 Yo) Found
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C (78.47 Ii (8.41 N (3.92 

IJ4 :4L Tp30 OD 

OH OTs
TsCl /t 3N

H2N 45% HN
1-2 IV-1

COOH1)SOC1 2  1)L\N

2) NaN3  2) Py I IV-1 OTs
87% 9IV-2 19% IV-3

NaOO

Tp3O

Il=~i~ I-2 250 mg (2.07 mmol) :4Hrid-, Lz 5 ml kr U\ F'

rl ~5i 4F473 mg 48 mmol), ~~rF1 7IZ~1m fai 7z

J -P'f Ail*~f7L C'E±i..U Y7 MgSO'

-C~rr~l L, tt-'t j I-1 245 mg (46 j 'H-NMR (400MHz, DMSO-d 6

7.77 J 8.3 Hz, 2 7.41 J 8.5 Hz, 2 7.22 2 H),

7. 05 J 11. 2 Hz, I 6. 98 J 13.2 Hz, I 6.96 (dd, J 13.4,

1.7 Hz, 1 5.92 (dd, J 11.2, 2.0 Hz, 1 2.40 3 H)0

6, 7, trl~ 51 5, 8, 8-5 9 11 7 3rL 27 /iR; iE 500 mg

16 mmol) Zz1 5 ml, it- 2. 56 g 1,710, X L, j sUi LO"

2 RUrpif A, VA J71 F- 5Uni l L, 7 4l t f 9 r 7 238 mg

66 mmol) 7J( 1. 2 ml G U-fiCV -C 35'-40 0CI 30 351R4 Lk'. ZJ~JI
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{L~IV-2 :'H-NMR (400 MHz, DMSO-d, 300C) 7. 89 J 2. 0 Hz, 1

7. 68 (dd, J8. 3, 2. 0 Hz, 1 7. 51 if8. 3 Hz, 1 1. 66 4

1. 25 12 H)0

f L-6'10z TV-2 206 mg 80 mmol) 3m1 &6 L, 3ii~bLIt. 2

PirpliI, R U, 4LI-K- IV-1 200 mg 69 mmol)*2/7'T /O9

(DMAP) 8.9 mg(0. 072 mol) %5NU2~t 20 Wff' P!:U 7J<.LJl.

-CU, WU, T>F LIA L24' U, 7MfUL~ A Ahc-c--&h "Jr1 MgSO4

TIO I, C-Ait IV-3 68 mg (19 J-t JLm IV-3 :'H-NMR (400 MHz, DMSO-d 6

9. 27 1 8. 81 I 7. 80 J 1 Hz, 2 7. 50 (dd, if

11. 7, 1. 9 Hz, 1 7. 45 j 8. 5 Hz, 2 7. 38 J 1. 9 Hz, 1 H),

7. 37 (dd, if= 16. 8, 2. 5 Hz, 1 7. 34 J =11. 2 Hz, 1 7. 23 Ji=

12. 6 Hz, 1 7. 16 (dd, J= 8. 3, 1. 9 Hz, 1 7. 14 Jf 13. 2 Hz, 1 H),

2. 42 H1), 1. 62 3 1. 22 6 1. 21 6 H)0

ILV- 13 60 mg 12 mmol) 7Jf4tbJ7A 40 mg 12 ml 71J YI

L L ~hU, A -V IUft.0 6 NNi 60 OC 9 7j(, EET W U-C

%2 N:W&C'PH 5-5.0 ZU NIj<,,A

fVT*?"7J(TCAV '1 MgSO4 V U1%t7-A L 7:7 'y 'YV'

r Y' 4 z A- U, 4L-to Tp3O 25 mg (59 t

4fL-W^-t Tp3O 0/s ~L 207 'C 1H-NMR (400 MHz, DMSO-

d6, 30'C) 8. 78 1 8. 59 1 7. 57 J =12. 2Hz, 21H), 7. 37 (d,

Ji- 2. 2 Hz, 1 7. 22 if= 12. 2 Hiz, 2 H1), 7. 20 if= 8. 6 Hz, 1 7. 

(dd, Jif 2. 2, 8. 6 Hz, 1 1. 62 4 1. 22 6 1. 21 6 H)

Anal. Calcd f or C221126N_0 3 1/2H20 C (70. 38 H 25 N 46 Found C
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(70.32 H (7.21 N (7.37 

Vq 5 :4L8-tTp40 

OH OMs

MsC /Et3 N

H2N 45%H 2N
1-2 V-1

OMsom

CtS03H SOcl pyridine! V-1 o.,
98% 12%

V-Z V-3

NaOH

quant 0, O
Tp4O

1-2 1. 00 g 30 mm1) 2AI4 J 1- 10 ml t L. F F

A7 1. 5 ml, Zi Pl2 -f 1-836 mg 56 ml, 7. 30 mmol) ONarT, 1L

U ft.L~z 2 8 F rpl ig A 'R 7 y 9 Y; 7FJ t 13; J, 3

7 4 4L--t V-1 828 mg (52 IiP. L V-1

'H-NMR (400 MHz, DMSO-d6 3000) 7. 29 (bs, 2 7.24 (dd, J 12. 2, 1. 0 Hz,

1 7. 13 J 13. 2 Hz, 1 7. 02 (dd, J 13. 2, 2. 0 Hz, 1 6. 02 (dd,

J 11.7, 2.0 Hz, 1 3.33 3 H)0

3 tlA;L-7 A- 2. 0 ml 0 OCIC 1, 2, 3, F H 1- V 1, 1, 4, 4-7i

7( ~A-'t7 Yr 1. 00 g (5.32 mmol) I)J-~x tJ 1 kk7j(,1.

V-2 ~$hItY 1. 50 g VI~i~ {-1i V-2 'H-NMR (400 MHz, CDCL3

7. 93 J 2. 2 Hz, 1 7. 74 (dd, J 8. 6, 2. 2 Hz, 1 7. 52 J 8.6
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Hz, 1 11), 1. 73 4 1. 33 6 HI), 1. 32 6 

tLp'L140 V-I 200 mg 93 mio1) 4L',j-IW V-2 267 mg 93 inmol) -PIIzJ. tf1)~

-3ml iLAAU rETA ~i Uk 0  2 *Ir1l~k 7JQJ-fZ. 7

-q SL N WR WP-fi*-% MgS 4 %%Uk ,AM Uft. Y

i A Yr, 7 7-f- (WFR-XV) -0OH 1- L-M'"V-360 mg (12%

{L-4PC .tt; V-3 'H-NMR (400 MHz, DMSO-d 6 300C) 10. 94 1 7. 73 (s,

I1H), 7. 58 2 11), 7. 51 J =10. 7 1z, 1 i1), 7. 30 (dd, J =13. 5, 2. 7Hz,

I 7. 21 J= 13. 2Hz, il-1), 6. 89 (dd, J= 10. 9, 2. 7Hz, 1 3. 42(,

3 1. 63 4 1. 22 6 1. 20 6 HL~

4L-V'i V-3 45 ing 097 imo) Y2--37,'-'I3 ml, 2 N7J3' fb~ t 1 ml

U~h k U7 6 VTrliJ! 2 N AM-- t L L 4 t

SMgSO4,C*,1P-A SA~tf. tmL Tp40 -)fI~Ut

6 211 9C 'H-NMR (400 MHz, DMSO-d., 3000) 10. 11 1 7. 53 (d,

J 2 Hz, 1 7.561 J 3 Hz, 1 7. 44 (dd, J 3, 2. 0 Hz, 1

7. 13 J= 12. 2 Hz, 2 7. 19 J= 12. 5 Hz, 2 1. 61 411),

1. 21 6 1. 13 6 H) Anal. Calcd for C,,H2BNlO4Sl C (65. 09 H1 50 

N 61 Found C (64. 84 H 47 N 69 

16 C4~Tp50 O-A-

0 0
R0 OH

R COCd DMAPI-I R 0 0 0aH RQ
N0 IN H-
H 0) 0-pyridine RR

VI-1 (R =tert-Bu) VI-Z (R =tert-Bu), 92% Tp5O (R tert-Bu), 42%
VI-3 (R CF3 V1-4 (R CF3 80%/ Tp6O (R CF3 5 3%O
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3, APf 550 mg 00 mniol) bl MOIUtc-' 1- WI? V VT-i

:L-81t 1-2 158 mig 15 mmol)~ 10 ml, DMAP 1 )t 9T4

zk A- N JM 4 U

2 1) -Ct&L 4E7 -410VI-2 600 mg 

4LIV-2 600 mg 05 mo:1- r -'10 ml -c'5 A

4LAF 2.10 ml fl -Lti j2 Nt 30 ml i-

PH 2 L O T U A FtW4 9p 

Lft 0DS7, F 74 ,L -v (th9 A- 2 1 

J -rr, L, 4L- 1IV TpSO 149 mig (42 K4JTp5O 2 9 f2A

(lA4L' 236 0C;Anal. Calcd for C22H,,N,0 3 C (74. 76%/)

1(7.70 N(3. 96 Found C(74. 56 H(7. 63 N(3. 82 

INJ7 :4 

3,5-1 :7 9 7 I 1KfL V VI-3) 560 mg 02

nimol) 4l VA 1-2 137 mig 00 mmo)~ If 9 $-z5 ml, DMAP 1 it -hfl X

-Al 2 1) -C UX4Lg VI-4 500 mg (80o1/)

L-~~iVT-4 H-NMR (400 MHz, CDCT3 9. 00 1 8. 47 2 11),

8. 39 21H), 8. 12 11H), 8. 03 11H), 7. 70 j =12. 1Hz, 21H), 7. 

J 12. 1 Hz, 2 H) 

{L~VI4 500 mg 81 imo) =5 7/ -AL6 ml 

4)F9 ~Y~3 ml li1~i t- 7" L z.S 4rA-' 2 N 3 0 mi
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PH 2 L 51 -UF 9 t,,

L Tp6O 160 mng (53 f {L'AI Tp6O X j7C,

RwVA149-150 0C 'H-NMR (400,MHz, CDCl 3 8. 33 2 8. 09

1 8. 05 I1 7. 71 J= 11. 3 Hz, 2 7. 38 J =11. 5 Hz,

2 H) Anal. Calcd f or C16HN103F8 C (50. 94 H 40 71 Found C

87 H 70 N 44 

0118 4L121 Oj Tr)8 0, Tp 8 2 Y T p 8 4 1- A

0
CO1)SOCI

2  
N 

iili1 1)4 H 0
Oa2) pyrine( DMAP 11-2 -0

82% VIM-

O 0

1) NaOH 0 N aH0 O

2) Ac2O/pyridirie w H I W H

9%VU-2 Tp8O

1) NaHl
2) CH3I, 660k

O 0
0 fAc 0 H

N!O N

w~ I wI

VIU-3 Tp82

6, 7, 8 Vh1r5,,8, h 92vfrAt7 2 /'rX7 00 g

2 mmol) A A-18. 0 g, 20 ml P-MU 1 1AR9MI

UP-, 2 *-pjMWiMt 5-7 17ThZ2. 07 g (15. 1 nniol) t-V It,

417 J(h' 9 $f-9 20 ml iIL DMIAP 100 0C-CRO Uft 1

UV, C#MU 2 N AR MfPth -C N MgSO4
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44Wz~zz 1 -2 0) Tri UL-Pt1 VII-1 6. 96 g (82 %~t 0 'L

i~VII-1: 'H-NMR (400 MHz, CDC13 8. 13 J 2. 0 Hz, 1 7. 98 1 H),

7. 90 (dd, J 8. 3, 2. 0 H-z, 1 H1), 7. 86 J= 2. 2 Hz, 1 7. 56 (dd, J=

8. 3, 2. 0 Hz, 1 7. 41 J= 8. 3 Hz, 1 7. 40 1 7. 38 J=

8. 3Hz, I1H), 7. 29 (bd, J11.7 Hz, 21H), 7. 29 I1H), 1. 72 8 1. 33

6 1. 32 6 1. 31 6 1. 29 6 H)0

ML-'I~g VII-1 6. 96 g (12. 3 mmo) ml, z-W-A,40 ml i,.

_4 L, 2 N &1 4K hJ 57 A 3 0 ml lk)Jn RTR P 2 0 rp 2 N

:tR fR'iL Uf, ;Ah'S I O U t-W ji~~ MgSj

i1--t t 7. 35 g (quant. 6D*1-" 6. 43 g ,u

7J(.e 9 2 '0m 41 Ill- i3 0 m1 I 'L7 7 tJ 2 F1{ 4 m k, 

A/ 4A~zz 1 3 -LC--rj t 'fL tA- VII-2 4.12 g (95 Y) O

tE-N't VII-2: 'H-NMR (406 MHz, CDCl 3 7. 87 (br s, 1 7. 84 J= 2. 0 Hz,

1 7. 54 (dd, J 8. 3, 2. 0 Hz, 1 7. 53 2 7. 43 j 3 Hz,

1 7. 23 J12. 0 Hz, 2 2. 34 3 1H), 1. 72 4 1. 34 6

H) 1. 31 H)0

t-ISA'A VII-2 4. 12 g (10. 5 mmnol) 9t-L V zZ- 50 ml,-r3 40 ml 

74 1 U, 2 N~jT~ hf''tt 9 40 mil T3D-Wl 0 n 2 Oji1j 2 N J

t, ft% f U -C Tp 80OD R- ZV 2. 9 0 g (9 1 ;LIi t Tp 8O0:t" j YplY 

A 3t 1 rRIVA 209 0C 1INMR (400 MHz, CDC1 3 7. 83 J= 2. 0 Hz,

1 7. 73 1 7. 71 zJ 12. 3 Hz, 2 7. 54 (dd, J 8 2 Hz, 1. 8
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Hz, 111), 7. 42 J 3 Hz, 1i 7. 36 j =12. 1lHz, 2 1. 72 (s,

411), 1. 33 6 1. 31 6 H) Anal. Calcd for 222,,N3 C (7 5. 19 H

17 N 99 Found C (75. 24 11 27 Yo) N 90 

NaH (60 31 mg, 0. 76 mmol) 1i\CV DMF 1 ml LUiUf,

~~f-~IJVII-2 200 mg 51 mmol) -ar DMF 3 ml L) 7Ct, MC-

1, t. 5f& E r ~4L 1-/1J0. 1 ml ;EN% Lft 30$~ 3 7J t

I-'~97 1 I) -Cr- JUC 4Ej-;t1K VII-3 136 mg (66 ;Ifl {Ko S1V

VII-3: '11-NMR (400 M H-z, DMSO-d 6 300C) 7. 32 J= 8. 1 Hz, 1 7. 26 (dd,

J= 8. 1, 1. 7 H1z, 1 H1), 7. 16 J= 12. 2 Hz, 2 7. 13 J= 1. 7 Hz, 1

H) 7. 10 J= 11. 7Hz, 211) 3. 35 31H) 1. 55 4 H) 1. 18 611) 

1. 01 6 E)~

'L VII-3 133 mg 33 mmol) ~zu 8 ml U, 2 N *M4'L J-

iW~~bU/O ~ni(CM "MgSO 4 V+I~L U7r. 'f Uc.

Tp82 MR t RM 120 mg (quant.)Itc Tp82 L 2

94 C 'H-NM4R (400 M Hz, DMSO-d 6 30 0C) 7.28 J

8. 0 Hz, 1 7. 27 12. 0 Hz, 1 7. 20 (dd, J= 9. 0, 1. 7 Hiz, 1 11),

7. 07 J 7 Hz, 1 7. 01 J- 12. 0 Hz, 2 HI), 3. 32 3 1. 53

4 11), 1. 16 6 0. 97 6 H1) Anal:' Caled for C23H27N103 1/41-120

C (74. 67 H 49%Y) N 78 Found C (74. 91 H 58 N 71%)

6,7, 8- b F 5, 5, 8, 3- -F V-7 -;Z

-C TOSO L U -C Tp84 U L, Tp84: (L



WO 02/053523 WO 02/53523PCT/JP01111083

z) AR 206 0C 'H-NMR (400 MHz, CDCl 3 7.72 J= 12. 0

Hz, 2 HI), 7. 45 (bs, 1 7. 41 1 7. 37 J 12. 0 Hz, 2 7. 

1 2. 46 3 1. 70 4 1. 30 6 1. 29 6 H) Anal.

Calcd for C23H27N03 C (75. 59 H 45 N 83 Found C (75. 49 H 50 

N 64 

06 9 tL-tTp88 016'

0) t{L A-45t ',Tp8 8 4L-. Tp8 8:

~I'~142 cC 211-NMR (400 MHz, DMSO-d 6 30 O(D) 10. 16 1 HI), 7. 83 (dd,

J=8. 6, 2. 2 Hz, 1 7. 73 J= 2. 4 Hz, 1 7. 72 J 12. 2 Hz, 1

7. 22 J 12. 2 Hz, 2 7. 08 J 8. 8Hz, 1 3. 88 3 H),

2. 0 7 6 H) 2. 0 5 3 1. 74 6 H) Anal1. CalIecd f or C25H127N104

H20 C (70. 90 H 90 N 31 Found C (71. 19 H 94 Yo) N 31 

04 107 Tpi 6 D/V\4L TpO

{Kt~Tp9O J( (J 149 0C 'H1-N\MR (400 MHZ,

DMSO-d 6 30 10. 23 1 H1), 7. 82 J 12. 2Hz, 2 7. 56 J= 15. 6

Hiz, 1 7. 56 1 7. 34-7. 42 (in, 2 7. 25 J= 12. 2 Hz, 1 6. 

J15. 9 Hz, 1 3. 65 4 1. 27 6 H1), 1. 25 6 H) Anal.

Calod for C24H27N103 -1/4H 2 0 C (75. 46 H 25 N 67 Found C (75. 47 

H 31 N 59 Yo).



WO 02/053523 PCT/JP01111083

Cl

SCOH 1)SOC1 2  N

2) pyridinef DMAP I TV-i H

9.2% Tp93

6, 7, 8- F t fl-5, 56,8, 8-5 VI -A -A'±73 L- 2-f 77 91

11-R 355 mg 45 mmIol) 1,l~krh~-IV 1. 73 g, f 5 mI LDJJ L,

M it UfL 2 Wfilfk, UL 'j IV-i 400mg 45 mmol) j

7 9j l 5 ml i5m tL- DMAP 53 ing 44 immol) JJP 100 'C -C"Itit Lt

JA, 7ffl ut-iil-U 2 N 

MgSO T' Uk L IC Ah i~f L, Pt. 9 YA- t Y b, rl -7 3 Y 7 i' 7 (ffrki zlt

A- Zz 1) TOW UN RItTp93 48 mg -kil~fc 4L'

it Tp93 17 9 ZC.A Fi- iI 241 9C 'H-NMR (400 MHz, DMSO-d 6

10.05 1 7.99 J 11.0 Hz, 1 7.91 (dd, j 11.0, 2.2

Hz, 1 7.60 J 16.1 Hz, 1 H4), 7.58 J= 2.2 I-z, 1 7.55 (dd,

J 13, 2, 2. 2 Hz, I 7. 36-7. 42 2 7. 24 J 13. 2 Hz, 1 6. 78

J 15.7 Hz, 1 1.65 4 1.27 6 1D, 1.24 6 

04J 12 4UP9it Tp95 OD -083Z

E) 6, 7, 8-5 t i 5, 8, 8- F7 3r 1, -2--f

3 li 4 -W PP U-C I 6 tV4 t

L Ut. 4 t Th Tp95 'A%97 9 XA 216 'C;

'H-NMR (400 MHz, CDC1) 7. 71 J 11. 9 Hz, 2 7. 53 (dd, J 10. 8 Hz,

14.9 Hz, 1 7.29-7.37 5 7.18 (brs, 1 6.95 J 15.2 Hz,

1 6. 85 (dd, J 10. 8 Hz, 15. 4 Hz, 1 6. 04 j 14. 7 Hz, 1 1. 

4 1.31 6 1.29 6 H)0
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Od13 :4L-'-it Tp140,. Tpl4l R jY Tp145 6D8-

By r 'mS- -/Pd(PPh 3 2C2

I j Et3N Cul 79

Ts

K2C03

0 94%

V111I.1 VITI-2

Pd(PPh3 2C12 I CuIi /Et 3 N

11-2 81%

4141l

NH2NH2 1 

NaOH

qtiant

TH2

6.6%

Tp14O

Tpl46 Tpl49

OMe

Tll Pd/C/H2  I 0 NaOH
86%

VIII-3 Tp150

2- i/ 12-- 5, 6, 7, b 11-5, 5,8, 8-t~ b I77y 3. 00 g

(11. 2mmol)R-OQ, 1"fLMR237 mg l2nimol) T.z$T 225 ml

~Ch~~c~~TO -7-t zH- 3. 31 g (33. 7 inmo) /tr Pd (PPh)C1 786

m g(1. 12 mmo 1) 0 /4 7 0 'C 1 UIcO 2 2flT& P49~U f-.4 1

OR t t NH 0OH/ NH4C 9/ 1 7(X I 7R. N 

-W 4L--01 VIII-1 2. 51 g (79 4LjRj- VII-I

'H--NMR (400 MHz, CDCL3 7. 40 1 HI), 7. 21 2 1. 66 4 1. 26
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6 1. 25 6 0. 24 9 H)0

J'fK t VILE-i 1. 00 g 52 mmol) 31 15 ml L 9

Ah 97 mg 70 mmolI) 2VAT. i' 24 PRPMIR4O L7Jt ii*-f7'.,

'f~tiVIII-2 700 mng (94 -6 -#AJ VIII-2: 'H-NMR (400 MHz, CDCL3

7. 44 1 HI), 7. 26 2 3. 01 4 1.27 6 1. 26 H),

4tJ'jVII-2 136 mg 64 mmol)RV~fL-t 11-2 160 mg 61 mmol) kF 3

J5/7~J 6. 0 ml Ll Ti JI: XAL, ci 

Pd (PPhl) 2C12 112 mg 16 mmol)BzRJM El L1I 30. 5 mg 16 nimol) )JIII%.

I1) ICMi Tpl4l 171 mg (81 t-4L TP141

(1WL /J 1- 94,A 139 OC;1 H-MR (400 MHz, DMSO-d., 30 0C) 7. 

J1. 7 Hz, 1 7. 41-7. 46 (in, 2 7. 37 J8. 1 Hz, 1 7. 28

(dd, J= 8. 1, 2. 0 Hz, 1 7. 02 j 13. 0 Hz, 1 6. 97 J 11. 0

Hz, 1 3. 89 3 1. 65 4 1. 26 6 1. 25 6 H) ;Anal.

Calcd for C,4H2601 C (83. 20 H 56 Found C (82. 93 H 63 

{L-JA Tpl4l 125 mg 36 nimol) 8 ml, 2 N *JRb tt 3 4m

7) II* It 3 R 2 N 'L It i ,M 9-L- M

fJV\MgSO 4 TitUA I-t-k fLAltTp140 

~123 mg (quant) t-ff0 4-8910iTp1 40 j4k*Xp~- O~li 182 'C 

'H-NMR (400 MHz, DMSO-d 6 30 0C) 7. 53 J 11, 7 Hz, 2 7. 43 Jz- 1. 7
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Hz, 1 7. 36 J= 8. 1 Hz, 1 7. 26 (dcl, J 8 1, 1. 8 Hz, 1 7. 09

(di, J= 11. 7 Hz, 2 1. 64 41H), 1, 25 611), 1. 24 6 H) Anal.

Calod for C,,H1401 C (83. 10 H 28 Found C (82. 83 H 42 

4L L7(, T1p140 L[FIQP UMtKirTDl45 Rf-iV{L14T15:~ 791

go2 (JWL/ JI-' V :k JAA 137 "C 'H-NMR (400MHz, CDC13 7.62

(ci, J =12. 0 H1z, 2 7. 42 1 H1), 7. 30 J 12. 0 11z, 2 11), 7. 16 (s,

1 11), 2. 43 3 1. 68 (4 411), 1. 284 6 1. 278 6 Anal.

Caici for 024112602 C (83. 20 56 %)Found C (82. 92 H 73 

'f14 JL it Tp 146 X'z Y Tp 149 Th)

4L-I1[ 9Tp141 332 mg 96 nimol). A2-)1/ 2 ml, 2 ml, 80 %L I--

/*TJI 2 ml OAA R6- 10 3 U/MOM U CtIp U

0l1)RIt' 299 mig (90 4:'ij 4Ltt I Tp146 :'H-NMR (400 MHz, DMSO-d., 300C)

9. 19 11H), 7. 48 (dd, J =11. 5, 1. 7Hz, 1 7.41 (ci, J 7z, 1 H),

7. 36 (dcl, J=12. 2, 1. 7 Hz, 1 7. 32 (di, J 8. 3Hz, 1 7. 21 (cid, J

8. 0, 1. 7 Hz, 1 6. 99 J=11. 2 Hz, 1 6. 74 (di, 'j 12. 0Hz, 1 H),

00 (bs, 2 1. 64 4 1H), 1. 25 6 H4), 1. 23 6 H)

tl- 1t Tp146 250 mg 72 nimol) :O 1 ml, 7J 4 ml i-,,AU Mfil~ )A L

04 L, 'L 2N t -flti7

1~\MgSO 14  WV ULtc A t V 7

b 2 A' 1 0 0 1) I U, Tp149 15 mng

6 {-4jTp 149: 'H-NMR (40 0 MHz, CDCL,) 7. 45 (di, 1. 7 Hz, 1
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11), 7. 30 J= 10. 7 Hz, 1 7. 28 J= 10. 3 Hz, 1 7. 22-7. 26 (mn,

2 7. 08 (dd, J= 12. 0, 8. 5Hz, 1 6. 97-7. 003 (mn, 2 1. 57 411),

1. 30 1. 28 6 H)0

TP141 80 mig 23 mno) m-Y -IL,5 ml U, Pd /C 20 mg -tU%.Z

C- Vh he, R L PC 2 q-RJA,1 4ii T 1~ rA M9 4 A 4'

2 :1I) -C-NJt 4L-ji-tVTII-3 35 mg (43 %o);L,4f/t -1VIII-3 :'H-NMR

(400 MHz, CDCL,) 7. 23 J 3Hz, 1 7. 22 (di, J 11. 0 Hz, 1 7. 14

(dci, J =12. 4, 2. 0 Hz, 1 7. 00 J 2. 0 Hz, 1 6. 94 (di, J 8. 1,

2. 0 Hz, 1 6. 85 J= 10. 2 Hz, 1 6. 64 J 10. 5 Hz, I 3. 92

2. 83 4 1. 66 4 1. 27 6 1. 22 6 H)0

4KIm VIII1-3 34 mng 097 inmol) 2 ml U, 2 N *Nj'4Lt

7 9 I I 1 m R aJ{ ?R-C't 4t Lft 12 V, RI 70 0 G 6

OTWUiP-UO 2 N ~r i -'~hU

MgSO4 "r TPl50O D~h 28 mng (86%)i1O

4L-'t1* Tpl5O (rI -A ij~i,~ 138 9C ;'H-NMR (400 MHz,

DMSO-d., 30 0C) 7. 29 J11. 5 Hz, 2 11), 7. 19 (di, J8. 3 Hz, 1 7. 12

(di, J =11. 7 Hz, 2 7. 05 J =2.O0Hz, I1H), 6. 96 (dci, j 3, 2. 0Hz,

I 2. 70-2. 85 (mn, 4 1. 60 41-H), 1. 20 6 1. 17 6 H) Anal.

Calcd for C 23H2802 .1/4H120 C (81. 02 1H 42 Found C (80. 85 Yo) H 28 

i16 TLPi T15 5 OD#II
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204 0C 111-NMR (400 MHz, DMSO-d 6 30 0C) 7. 60 J= 11. 7 Hz, 2 H7), 7. 

J 7Hz, 1fH) 7. 36 J 7 Hz, 2ff) 7. 16 J =12. 0Hz, 2 H) 

1. 29 18 H) Anal. Calod for C23H2601 C (82. 60 H 84 Found C (82. 46 

H 93 o

'fJ 17 4'9JTp160 O'j-)R

OH

NH 2  1) H2 S04 NaNO2  1~ N 

2) NaGH tropolone
23% P0

2-7 T -5y,6,7, 8- F 1h-5, 5, 8, 8-:7 ;g 77 -97 10 2 mg

50 mmol) i 30 7)L1Y 2 ml W U L 7 '6 T Lt,,

7 70 ing, 712 ml 1 3f .L -C+PL-iUPt t 0) 10 %7A(RP%

u/2 mnl *r-z 270 mg 57 mniol) kr-lUfrjf ;ft 

T- Z tZ Ar2P;-' -~Lt t OD S 7 F Y- t i-7 4 Y 7-

P L-/WL 2? A 185 00 'H-NMR (400 MHz, CDOD)

8. 21 (dd, J 1. 6 Hz, 10. 7 Hz, 2 7. 90 J 0 Hz, 1 7. 65 (dd,

2. 0 Hz, 8. 4 Hz, 1 7. 49 (dd, J 1. 3 Hz, 10. 5 Hz, 2 7. 45 (d,J

8. 4 Hz, 1 1. 74 4 1. 37 6 1. 33 6 H)0

{18 K T p 170 ODR'

Tp17 0 j~r5ZU ft. 4 Lt'i Tpl17O0 iR1L-tkAJ RAt 199'-201 00

'H-NMR (400 MHz, DMSO-ds, 300C) 8. 12 J =12. 0 Hz, 2 7. 71 J- 1. 7
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Hz, 2 7. 61 J= 1. 7 Hz, 1 7. 36 J 11. 7 Hz, 2 1. 35 (s,

18 H) ;Anal. Calcd for C21H,6NO, C (74. 53 H 74 N 28 Found C

(74.38 H (7.80 N (8.19%)

3, f 9 4-4 -f >7O 
0 y IfL r, I-,

-C fY1 17 OD)& 4ft 'fL8Tp 175 jtLft 0U c 4L/KTp 17 

9 -A-'17k) Fj',A 5145 0C 'H-NMR (400 MHz, DMSO-d 6 3000) 7. 91 J= 12. 7

Hz, 1 7. 88 1 7. 50-7. 55 (mn, 2 7. 35 1 7. 19 J= 12. 7

Hz, 1 4. 32 J= 6. 8 I-Jz, 1 HI), 1. 69 4 1. 32 6 1. 29 (s,

3 1. 28 6 HI), 1. 28 3 H) ;Anal. Calcd for C2,H3,N202 C (76. 16 H

99 N 40 Found C (75. 88 H 96 N 44 

t-l-t Tp180 6D-M

Br I AIC3  1) n-IuLi ZnC12
2) Pd(PPh3 4 1-4

X-1 (para), 99%
X-3 (meta), 78%

OMe OH

-NaOH :-o

X-2 (para), 29% Tpl8O (para), 24%
X-4 (meta), 43% Tp19O (meta), quant

2.0O0 g 58 mnol1) V 4L~1>10 ml I T 4

A 6 3 mg r Jft -0 7 P 4J7(4I R 1t,,9-,af ',W
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lz '2A N J'~Y fl~~i\MgSO 4

(400 MHz, CDCL,) 7. 53 J 6 Hz, 2 7. 47 (di, J= 2. 0 Hz, 1 7. 43

J 6 Hz, 2 7. 37 J 3 Hz, 1 7. 31 (dcl, J= 8. 3, 2. 2 Hz,

1 1. 72 4 1. 33 6 1. 31 6 H) Anal. Calcd for C21H24N, 2

1/41,O C (73. 98 H 24 N 22 Foundi C (74. 11 H

27 N 28%)

4L-HI*j X-1 275 mg 80 mmol) t- TU1F 3 ml ~78 O n-BuLi 1. 6 M

z 0 .60 ml 96 innol1) -Vt 30 ftE U1~ rt. -0 1LCn

109 mig 80 mniol1) t- THF 2 ml i~ ,L L V, 7 2V ft. 1 H; m

1%z fL t-f 1-4 152 mg 54 molX)kRUPd (PPh3 4 46 mng 040 inmol) t-

THF 4 ml ,f 6D~ O JI)a iI L, tt 4. 5 7jZNfl

x 2 1Rgt: -L 07 2 -CfmU, f E'tX-2 91

mng (29 1M~ X-2 'H-NMR (400 MHz, CDCL8 7. 66 (di, J 8. 3 Hz,

2 7. 60 (dci, J 12. 7, 2. 0 Hz, 1 7. 52-7. 56 (mn, 3 7. 33-7. 41 (mn,

3 7. 36 (cid, J3 12. 4, 2. 0 H-z, 1 6. 88 (di, J =10. 5 Hz, 1 4. 01 (s,

3 1. 74 4 1. 36 6 1. 33 6 H)0

IE84X-2 85 mig 21 in o1) 8 ml 2 N 71 Nft I 9

I 7 J>.3 mlIf T 4 U t 6 H rjlf 2 N Mt-i- 0M-j- ~A-

jl Tp180 20 mig (24 4Li-!Kz Tpl8O 

~4~iik j ,212 9C 'Th-NMR (400 Mlz, DMSO-d,,

0CD) 7. 73 (di, J= 8. 3 Hz, 2 7. 71 (di, J= 10. 8 Hz, 211), 7. 65 (di, J
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8. 3 Hz, 2 7. 59 J= 1. 6 Hz, 1 7. 45 (dd, J= 8. 3, 1. 6 Hz, 1 HI),

7. 40 (dd, J 8. 0 Hz, 1 1. 67 4 1. 31 6 1. 27 6 H).

{~J21: JL- Tpl9O 01-d)

3- T ASF-W W$q U -CjI 20 OtVA L Tp 190 ;L M"

A UPL.C A~ TP190O: (It*5k 140 9C 1H-NMR

(400 MHz, DMSO-d 6 300C) 7. 75 J =12. 0 Hz, 2 7. 75 (bs, I 7. 63

(dt, J 4. 4, 7. 3 Hlz, ,I 7. 60 J 2. 0 Hz, 1 7. 53 J 4. 9 Hz,

2 7. 45 (dd, J= 8. 3, 2. 0 Hz, 1 11), 7. 40 J 8. 3 H1z, 1 7. 30 (d,

J11. 8 Hz, 2 1. 67 4 1. 31 6 1. 27 6 

{22 :4-1JTp200 OD-d

SBr -~Pd(PPh,) 4  1) X in-BuLi /ZnC 2

+o (HO) 2B X Na 2 CO3  o 2) Pd(PPh3 4 1 1-4

XI-1 (X 
X1-3 (X 42%

X NaOH A

X1-2 (X 19 Tp200 (X 155%
XI-4 (X 4801 Tp2lO (X 

2- 5 t 1 5, 5,8, 't tfi4 7~ -'57 V 3. 00 g

(11. 2 imol) /'zXJ Pd (PPh 3 4 416 mg 36 mmo) =fT 2/ bz w 

3. 6 ml t, 10 31M1MOL, Pt, 2--7 -ZJ '4Y 1. 45 g (12. 9 mmol) tbI1

1- iM~ 9rYb.6 M2 8 ml I bR1ijR n 5. 5 04l1-.k,

7 ~~rt\MgSO4  UA Ltif{l riALT'f UfA

b~7-f v~1:50)~4L~I-11.00
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g (35 t-14ki XI-1: 'H-NMR (400 MHz, CDCL3 7. 61 J= 2. 0 Hz, 1

7. 44 J= 1. 1 Hz, 1 7. 42 (dd, J= 8. 1, 2. 0 Hz, 1 HI), 7. 31 J

3 Hz, 1 6. 58 J 3. 4 Hz, 1 6. 44 (dd, J 3. 1, 1. 1 Hz, 1 H),

1. 70 4 1. 33 6 1.,29 6 

{LI~-1 497 mg 96 mmo1) t-THF 4 ml U, -78 'C C't- n-BuLi 1. 6

M 1. 84 ml 94 mmol) Jfl 30 3 4RYR 1 Y. L 4 J4LP-

M 267 mg (1.96 mmo1)-t TJHF4 ml 1

WPM, C.tL{L 1-4 370 mng 30 mmo1) RflYPd 4 75 mg 065 mmol)

-qS 1 4 2 N~ Jgk l AVPCAlA\ MgS0 4 LM

W 4L-A4,j XI-2 142 mg (19 Yo) Az4t 4L ^A 4 XI-2 1H-NMR (400 MHz, DMSO-d 6

309C) 7. 81 (dld. J= 12. 7, 2. 0 Hz, 1 7. 71 J 1. 7 Hz, 1 7. 69 (dd,

J 10. 3, 1. 7 Hz, 1 7. 54 (dd, J 1. 9 Hz, 1 7. 39 T 8. 3

Hz, 1 7. 15 J- 3. 7 Hz, 1H), 7. 12 J= 10. 5 Hz, 1 7. 09 J

12. 9 Hz, 1 7. 07 J3. 7 Hz, 1 3. 89 3 1. 66 4 H),

1. 31 6 1. 26 6 H)0

t-!N'4 *XI-2 135 mg 35 mmo) =37 4 ml 2 N AKO th

1] 4UZ 1. 5 ml -Mk t!1f M.-l t 2 Pj. RIM V dU 2 N71

MHz, DMSO-d, 30-C) 7. 91 J= 12. 0 Hz, 2 H1), 7. 70 J1. 7 Hz, 1 H),

7. 55 (dd, J 8. 0, 2. 0 Hz, 1 7. 38 J= 8. 3 Hiz, 1 7. 28 J= 12. 0
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Hz, 2 7. 16 j 7Hz, 1 7. 08 J 7Hz, I1H), 1. 66 4

1. 32 6 1. 26 6 H) Anal. Calcd for C 25H,60, 1/4H20 C (79. 23 H

05 Found C (79. 43 H 12

2- 4-7Z 1 4 t /tmJ/" -U 22 OtD I 0 4L-A4-J

176 0C 'H-NMR (400 MHz, DMSO-d 6 30 0C) 7. 80 J 12. 2 Hz, 2 7. 57 (d,

J= 3. 9 Hz, 1 7. 51 J= 3. 9 Hz, 1 7. 42 (dd, J= 8. 3, 2. 2 Hz, 1

7. 37 J 8. 6 Hz, 1 7. 24 J= 12. 0 Hz, 1 H1), 1. 66 4 H),

1. 29 6 1. 25 6 H) Anal. Calcd f or C21H26 1S1 C (76. 89 H 71 

Found C (76. 68 H 84 

~J24 t/4K0i Tp250 

B+ I AICI3  Br 1) ii-BuLi I ZnCi2

ci 63% 2) Pd(PPh3 4 1 1-4

XII-1 21%

0 0

OMe NaH~/OH

62%
XII-2 

-9-z 2. 92 g(15.9 nimol) *74b#]2-2 m t)K LTA-

%AMSO 3Cm Z±A U 6
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iti XI-1 2. 88 g (63 SfL-ij~'jXII-1 'H-NMR (400 MHz, CDCL3 7.90

J 2.0 Hz, 1 7.73 1 7.67 1 7.59 J 8.6 Hz, 1

7.41 (dd, J 9.4, 2.0 Hz, 1 1.76 4 1.38 6 1.38 (s,

6 H)

4LIM't10XII-1 796 mg (2.51 mmol) i-THF 5 ml -78 9C t\ n-?

72I 16 M 5olution in hexane) 2. 35 ml 77 nmol) tjaLN 

U ft. 0) Mf -z;Lrtt 4 L K! n (I1) 342 m g (2.51 mmol) BTHF4 ml I 4)

4{l x i 1n 2KUT 1 R t 6 t- V I 1-4 415 mg 67

mmol) .RtiOPd(PPhl),496mg 08 mmol) ITHF 7 ml Lgb: t

U t 2 *rI 5J(-jAjII hNM t- 2 N A"t

~i a (iE -jv) C.vrq 4L XII-2 198 mg (21 4

7'c* 4L-At-tXII-2 'H-NMIR (400 MHz, DMSO-d., 300C) 8.02 1 7.94 (s,

1 7.90 1 7.89 J 9.3 Hz, 1 7.75 (dd, J 12.9, 2.2 Hz,

1 7. 49-7.63 2 7. 17 J 12. 7 Hz, 1 7.11 J 10. 7 Hz,

1 3.90 3 1.74 4 1.37 12 H),

40-~1 iXII-2 150 mg 40 mmol) n- '7 ml U, 2 N 7}z'Ltt

A 3 m 1 11 P 7 0 'C T' Tf U It. 3 0 3 r -7 L- t- T U 2 N 7 0~

L t t, A L~ 6 A, 5(E 3 t- V, M- tS -it, 4, -4 IRi~j L 0) IM: 7j" LYNA A L

UN t' L L t- t, W4 k.7 #A fr \7 MgSO4

j L7bc Li, 4L-t Tp250 lt)tt 89 mg (62 ~i~4l O 4L=

i Tp250 t~iV F (9=kr n -YL- L) &W 192 OC ;H-NMR (400

MHz, DMSO-d6 30 0C) 8.03 1 7.95 1 7.90 1 7.89 (d,

J 9. 5 Hz, 1 7.78 J It. 9 Hz, 2 7.60 (dd, J 8. 3, 1. 7 Hz, 1
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7.33 J 11.7 Hz, 2 1.74 4 1.37 12 H) Anal. Calcd

for C2 6HZ6O 2 C (83.76 H (7.31 Found C (83. 49 H (7.52 

AJ 25 JL-r=6-Tp2600~5t

OEt

ryOEt K2 C0 3  SQ-AOEt PPA 

OEt 81% 63% S

XIII-I XIII-2

1) n-BuLi/ ZnC[2  OMe NaOH OH
2) Pd(PPh 3 4 /L-4 quant. y 

XII1-3 Tp26 0

6, 7, 8-5z 1 Kt I 5, 8, 8-7 1 A f/'-2-'yJ7s 550 mg

50 mmol) LeDMF 4 ml 9 L gE tj 9 'jY7 691 mg 00 mmol) 7"t -7

lt bT/V~L5 0. 45 ml (591 minol, 3.00 mmol) ;kaU-Cn'

*J 40, 140 -C,4*4 ft .L~/50 3 R k 7.l~r/L

L U, 4LfKb XIII-1 677 mg (81 t4 4c1. XIII-1 'H-NMR (400 MHz, CDCL,)

7. 32 J 2. 0 Hz, 1 7. 21 J 8. 3 Hz, 1 7. 15 (dd, J 8. 3, 2. 2

Hz, 1 4.B4 J 5.6 Hz, 1 3.66 J 7.1 Hz, 2 3.54 J

7. 1 Hz, 2 3. 10 J 5. 6 Hz, 2 H1), 1. 66 4 1. 26 6 1. 

6 1.19 J 7.1 Hz, 6 H),

L-t1S XIII-2 673 mg 00 mmol) L bWc.>' 2. 5 ml -'Mr PPA 

g 90 0CTN41LU-/.O 1 *rmj j 7PhP- ,z5L

lC"tI W4 U, cj( A\MgSO4 Z U- 7
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Y ,/L3 5 7 n- 1 1 0)

Tr$ L, 4L' XIII-2 309 mg (63 l) jo4f ~L-617 XII1-2 11-NMR (400 MHz,

CDCL) 7.82 1 7.77 1 7.31 J 5.4 Hz, 1 7.22 J

4.9 Hz, 1 1.75 4 1.36 6 1.35 6 Hl)

X't= JIII-2 192 mg 79 mmo1) THF 2 mli L -78 'C ir- C n-BuLi 1. 6

M k- 4VO 0. 74 ml 19 mmcl) ~ib~ 30 tL O, OD 4'{lM

M 108 mg 79 mmo1) l- THF 2 ml I J ft V L il Ut'k 1

Ri-rMN, i- 11-2 149 mg 52 mmol) XZY Pd (PPh3 4 30 mg 026 mmol)

THF4ml U It t VD (LIN -M RT)JR1 t 3 RHO 7tu,-. WO

34 mg (15 C 8i' 4L- XIII-3 'H-NMR (400 MHz, CDCL) 7. 75 1 H),

7.72 1 7.71 (dd, J 12.7, 2.0 Hz, 111), 7.43 1 7.43 (dd,

J 10.5, 2.0 Hz, 1 7.30 J 12.7 Hz, 1 6.82 J 10.7 Hz,

1 3.99 3 1.75 4 1.36 12 H)0

{L'tf~j XIII-3 32 mg 085 mml) m 2 ml U, 2 N 7J1Y"fKY

9 1' A I m 1K)- P Z ME It J* At 3 3 J 2 N A MR K, L7', 'fi R

Tp260 O)RttY t 32 mg (quant) V ft. 4L-h-AOj Tp260 (Wft

J4E./-IV iJli~\ 172 0C 'H-NMR (400 MHz, DMSO-d 6 30 C) 7. 91 (s,

1 7.81 J 12.0 Hz, 2 7.78 1 7.74 I 7.27 J

12.0 Hz, 2 1.69 4 1.32 12 H) Anal. Calcd for C23H240,S,

C (75. 79 H 64 Found C (75. 49 H 69 
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~1 1: 

4~~14L~~J~L W0 I4 3JZI X 10" M 0) H1X630 

*750I-,1o 61-76440 4 tt~~m! 1i

IJ~h~ 1-60 O-C Wft**\ 3a): L. 

1 M10 f6l 0 N 0 1U'
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1 x 10-7 M HX630 

tii-irz

Tp 10
Tp2O
Tp22

Tp 50

Tp8O
Tp82
Tp84
Tp88

Tp93

TpA14
Tp 141
Tp 145
Tp146
Tp 149
Tp 150
Tp155

-8
0. 6
6. 8
2. 1
2. 8
1. 3
1. 3
1. 6
0. 8
7
0. 5
0. 7
0. 9
0. 7
0. 6
0. 5
65
2. 2
73
3. 6
1.4
1. 5
2. 7

-7
0. 5

2. 9
1.8
2.4
1. 5
0. 9
2. 8
1. 3
26
1. 2
5
1.2
0. 9
0. 8
0. 5
73
3. 3
76
2. 2
4
5.4
24

-6
13
3. 3
2. 7
18
1. 2
2. 3
5. 1
2. 1
21
1.4
26
46
67
9
0. 3
14
6.4
70
69
40
60
62. 5

2. 2
82
1. 9
15
2. 6
1. 5
3. 6
0. 8
89
4. 1
82
66
3. 5
9
68

-7
1.2
2. 9
3. 7
3. 3
2. 3
2. 5

21. 2
85
7
89
14
2. 1
0. 8
0. 5
93
7
75
91
85
80
89

-6

5.6
2.4
78

2

37. 8
79
42

62
43

1.7
66
84
77
83

78-
Tp160 18. 5 34. 4 32
Tpl7O
Tp175
TP 180
Tpl9O
Tp200
Tp2 10

Tp260

0. 8
1. 2
0. 5
32
14
6
66
20

81 84 
0. 5 2.3 
3 2 33
2. 7 2.6 33
77 90 
77 95 
64 91 91
91 84 79
91 83 67

J7XtU F ",Z7 MR
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r"-
O
O CLAIMS

1. A medicament comprising the compound represented by the following general

Z formula or a salt thereof

ON R1
cI0

00 R4
cO
IN
ci (I)

C] 5 wherein R2 R3 and R4 independently represent hydrogen atom, a alkyl

0 group, said alkyl group may be substituted, or a alkoxyl group, and when R2

and R3 are adjacent to each other, they may combine together with carbon atoms of

the phenyl group to which R2 and R3 bind to form a 5- or 6-membered ring, said ring

may have one or more C,-C 4 alkyl groups or one condensed benzene ring which may.

have one or more substituents on the ring; the ring represented by Ar represents an

aryl ring; X represents a single bond, -CON(Rs)-, (wherein R5 represents

hydrogen atom or a alkyl group), wherein n represents an

integer of 1 to 3, and R6 represents hydrogen atom or a alkyl group,

-N(R TCON(R 8 R7 and R8 represent hydrogen atom or a C,-C alkyl group,

-SO2N(R9 R9 represents hydrogen atom or a alkyl group, -N(R 10 R' 0

represents hydrogen atom, a alkyl group, or a C,-C acyl group, a Ci-C,

alkylene group, said alkylene group may contain one or more unsaturated bonds or a

cyclic structure, an aryldiyl group; Y represents hydrogen atom, -OR11 R1 represents

hydrogen atom, a Cl-C, alkyl group, or a C,-C6 acyl group, -NHR' 2 R' 2 represents

hydrogen atom, a alkyl group, a acyl group, or amino group, or a halogen

atom.

2. The medicament of claim 1 wherein R4 is hydrogen atom or a alkyl group,

Y is hydrogen atom, hydroxyl group, a C,-Ce alkoxyl group, hydrazino group, or a

halogen atom.

3. A method for treating leukemia, comprising administering a pharmaceutical

composition of the medicament according to claim 2 in a therapeutically effective

amount.

I:
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4. A pharmaceutical composition comprising the compound or a physiologically
acceptable salt thereof according to claim 2.

A method for treating leukemia, comprising administering a pharmaceutical
composition according to claim 5 in a therapeutically effective amount.

6. The medicament of claim 1 wherein the compound or salt thereof according to
claim 1, is a compound or salt thereof of the following formula:

wherein R1 and R5 are hydrogen.

8. A pharmaceutical composition comprising the compound or a physiologically
acceptable salt thereof according to claim 7.

9. A method for treating leukemia, comprising administering a pharmaceutical
composition according to claim 7 in a therapeutically effective amount.
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