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The effect of tumor necrosis factor—alpha on cardiac structure and function: a tale of two cytokines.
J. Card. Fail. 1996 2: S165-172.; Squadrito F, Altavilla D, Zingarelli B &, Tumor necrosis factor
involvement in myocardial ischaemia-reperfusion injury. Eur. J. Pharmacol. 1993, 237: 223-230).
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146:419-428), 9 MW EFE (Arras M, Strasser R, Mohri M &, Tumor necrosis factor—alpha is expressed by
monocytes/macrophages following cardiac microembolization and is antagonized by cyclosporine. Basic.
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(a) FREHA A JAlAl: AFE; ABT-761; HAFE: ©IZAY; Abbott-79175; Abbott-85761; N-(5-%
H-EledA-2-dAEFEolu|=; 2 6-T-tert-F-E¥E 3=}, Zeneca ZD-2138 & X3l HEAHEZS|=
2R 3ehE SB-210661 R o]Zlo] ok HE 1-739,010 o] Hah= v H -8 2-Aohrf ek g}

SHE- R L-746,530 o] &8t 2-Alolk=FAE 3HEF; MK-591, MK-886, 2 BAY x 1005 7} &3te Q& 2

=9 FFEFZ o]FAAE woZHE MY 5-FFAAUA (5-L0) AAA DL 5-HIZAAGA A3 o
2 (FLAP) A&Al; (b) L-651,392 7} &3k dxElobzl-3-2 3EF ; (6S-25019¢ 7} &3l ofn|t)w 3%
55 2EZg2EY) &8t W= A SolulF; BIIL 284/260 o] £ats WlAlzt2 8 ~ojn=oln|=F; 9 2}

BII1E | Ol BEFAE, RYFIAAE, TAZIAE WZREILAE (MK-679), RG-12525, Ro-245913, ©]&HF7}h
2E (OGP 45715A), R BAY x 7195 7} &3l SMERE o|FojX= wo2HE HAdYE FIE LTB4,
LTC4, LTD4, 2 LTE4 o th3d+ S=&A 2&A; (¢) PDE4 JAA; (d) 5-gZAAGA (5-L0) AAA]; =i 5-7
ZAAGAl &gt @A (FLAP) A3Al; (e) 5] FAAIGAl (5-L0) R A4 &3t A (PAF) ¢ AFHA
o] o]F JAAl; (f) LTB4, LTC4, LTD4, LTE4 o A&dAE Eglsle FREZ A A3 (LTRA); (g) AEHA,
=2eteid, diE2eEd, dasud, ofxgvE, opdlutayl Y FRaEFY2olnlS xFee I 2EHY H
F8A 438A; (h) Y9835 H F8A 248A; (1) ZRIIN=, ddozd, ddIazgsolyl  Fiod=
UatE£d | slegdgdge]=, SAMEED sl=2Fd2do|n HEZIEREY JEgFE2do|n, (AR

slegdzelolm U oExn2duyZd JEgFRdo| = = rodAgA £Xo AT wmE=

ar- R oasot=w=AE 2EA HueFaAd gl 5-2|Z A AGA (5-L0) 9
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ZFEIIE Z2IQUY0lE Y RuElE FRYO|EF X 3=, HAA

=, =; (1) EFEA AAA: (0) 43 243} Az (PAF) 23A; (v)
A A et &4 mxeFaY A5 (w) IPL 5765 (x) SEMHEAE, dZAula 9 D2E7
F-FF A A& (INFa) &AL (y) dEFxrle]=5 23k DMARD; (z) TCR HEI=; (aa)
A (ICE) oAAl; (bb) IMPDH S AIAl; (cc) VLA-4 AFAS Edtale w2 B2 AAA; (dd)
MAP 1Al AA; (ff) 2FF2-6 EAFHOE BFias AAA; (gg) 71U-B- 2 B84
A&A; (hh) thgFe 547190 A ob-ZE Q7] FEe] w; (i) AERAxd Eloxd, 9 WEED
Eol ke A A (jj) FIAY e FEFA (kk) SEFET 2 Y SATAL (11) Z2H)
WA=, Eades, 9@ dza2up2y) 22 QAL (m) FFFA, 53] 1l = S E iy
S M7l dItR|=E ¥ AETEIAAAA o= (nn) AF EYx Yygzzz
glopbAl (MP) ] AAA, & 2EZEA, FeAuA, 2 A v, =3 olad Al 53] FeAuAl-1
(MMP-1), ZF2AYA-2 QMP-8), ZeAUAl-3 MP-13), 2E2EgAl-1 (MP-3), 2E=ZdgA-2 (MMP-10),
2 ~E2AA-3 MMP-11); (pp) A A A=k (TGFP);: (qq) 4F-F% AA = (PDGF); (rr) |74
JHIEHAE A% A2 (bFGF) ¢ Z& JBHIEH2E 4% A2l (ss) FHT dAAME F2Y A= AA
(GM-CSF); (tt) #AFe]Al; (uu) NKP-608C; SB-233412 (YUIFHE); % D-4418 & o|FoX| & FOo2HE e
= EIZIY NK, 2 ONKy 84 23A; 2 (vy) UT-77 2 7D-0892 & o] FoX &= o vy MYy das
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wowge et [ o Hgud, ¥ 53 A8k AR AF A%E Q7] 98 AR FF Felu
Shh ol kel AmAle) wgEe] e Aolth. Al 2, Fol AmAL 7] A&E S} ool HHE
E gAel A5} o BaoA FAsA e sht ool PB4 oAAY + At 6% §
gHomE, A 2, 5o ARAT Fold FRe AmANA MW Aotk olF Mee sl A3
v gt

S5t 1 9 BFE 2 sht ool thE AmAlsh Bastel BUNA AEE §ol "FE Fol', "FE %ol
A0, % ek W & 18 onek dwRA, a7 Uehie Egat
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SS=50l 10-089889%4

(a) 3l7] HAEES 817 8o A AFH oz FAo WEsleE © Fo FHE &7 AEESo] 34 AFsy
B A, A7) e ARAe) Mgee, Aw = ?

of Bl/HE= Aold Aztel] sAldll, A&eiA, B/EE FTEHA A
1 WA or a7 JEEs WEshs ©9 Fol ez sv] dEsel I AdsEe

I

FREN A AAA: 5-2EAAYA (5-L0) AAA B 5-e] EA[ AR gt ek (FLAP) 2 3hA] oo

A JAA, F 5-BZAAYA AAA Z/E= 52 ZAAY
o] B diwo] kejE A}, 5-2]ZAAIYUA (5-L0) & o}e}
o 02 2 A F2SAAYA, COX-1 ¥ C0X-2 °]t}.

5- FAAA Egst el Ae 5| HAIAGA o]gk AxEA ofetr]Eske] MEES A=k, 18 kDa WA F
# ol Mol =l Bl oRlEdre 5EmR s g sl an ekt (HPEIE) o2 A8
g0, o] ARE ATt 954 FREA WYL FEa ARHor, 5-UFAAYA B43 dud
T 5 ZA YA G4 AL Awe Ay Ans o|EA walely] 99 nleds gAS A3t o]
23 74 5-2 FAAUA AAA} AFEC|T

stk 1 9 FgtEae] Aad wFgES FAsted 83 FrELDD 34 JAAFEE, ey B2 AE
o] slrk:

(a) N—é‘]E%/\]—%EﬂO]ﬁ N‘%@é‘]E%A]O]—U]E/‘\l—; A—lalgﬂb},o]E; 3]5%}\]1:&]}_%?%}; 3]52/\&0]_?1 9 Sgee ¥

stale= Abslstel @A Al; ¥3 [Ford-Hutchinson %5, "5-Lipoxygenase," Ann, Rev. Biochem. 63, 383-417,
1994; Weitzel and Wendel, "Selenoenzymes regulate the activity of leukocyte 5-lipoxygenase via the
peroxide tone," J. Biol. Chem. 268, 6288-92, 1993]; [Bjornstedt % "Selenite incubated with NADPH and
mammalian thioredoxin reductase yields selenide, which inhibits lipoxygenase and changes the electron
spin resonance spectrum of the active site iron," Biochemistry 35, 8511-6, 1996]; ® [Stewart %,
"Structure-activity relationships of N-hydroxyurea 5-lipoxygenase inhibitors," J. Med. Chem. 40, 1955-
68, 1997] =

(b) AL FaEZA P& A= zoew gzl SH 71¢h whgate ddskAl R sites B9
[Larsson &, "Effects of 1-chloro-2,4,6-trinitrobenzene on 5-lipoxygenase activity and cellular
leukotriene synthesis," Biochem. Pharmacol. 55, 863-871, 1998] #=x; %

(¢) 5-]FAA A ] HAkseked aﬂlzﬂiﬁ 288 4 e Hedgxels 9 wsAdd EgolE Fx V|
ALy, 5-lEAAYUAL AAH AAA, &F [Ford-Hutchinson &, 1bid.]; ¥ [Hamel %5, "Substituted
(pyridylmethoxy)naphthalenes as potent and orally active 5-lipoxygenase inhibitors—synthesis,
biological profile, and pharmacokinetics of L-739,010," J. Med. Chem. 40, 2866-75, 1997] Z=%.

olt}7|Ewd BlEFAotHo| EVt 5-g|ZAAUAE JAlshs #FE sl UEhls, N-3ESAS-Eol f

A AFE R ABI-761 3 22 dAHoR {F83 HelH - EIAAUA AAA ] BAE FEdich

s
N NH,

O =
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10-0898894

= (’)H
Q} MTMW
= ©° ABT-761.
o2 N-3|=FA| -2} 33tE2 4 (Abbott-76745) o]t}
QN on
NH
AFE
o2 N-3|=E Ao} 3F3HE-2 Abbott-79175 ©]
. _
:: (o] Q
AN N\n/NHz
0 Abbot t-79175.

Abbot t-79175

= AFERY oW #8 WTFAS 7HAY; &3 [Brooks 5, J. Pharm. Exp. Therapeut 272
724, 1995] F=.

ErhE N-5E A

{o
b
o
9
ot
oo
Mn
flo
=
o
o
[}
S
=
OO
ol
S|
(@)}
—
o
jl

Abbot t-85761.

Abbott-85761 & GSFoli EFHoR <A M A diAtE APES doHqE Fod A Ho
Addc); £33 [Gupta 5, "Pulmonary delivery of the 5-lipoxygenase inhibitor, Abbott-85761, in beagle
dogs," International Journal of Pharmaceutics 147, 207-218, 1997] #%.

HFE, Abbott-79175, Abbott-85761 W= 7] AFE o9 o5 FEA Ee HEFAULS s34 1 9 3
FE} wigE o] 2 ol JEE A3},

5-L0 A A=e sy wiZol, 5-eZAAYA &4 JASAY HEE- = HPEE FIEHQ 584
E AZAN71ed dS FEdAe gisiA dAQ0 =997 A 5-Z FH A AGA o] oA A= 5-L0 A E
o &A% A~#HER ] #gS ATt v, LT-AIAE B F& a¥E AEs] uiol, 5-2FAAA
o] A A7} LT-F&A AFART 55 302 Azher). age®= B sta, B owwe] = st
[ o] 33HE3 LT- ZJ_WH 9 &= 5-L0 AA Y uFES TS 71 71w N-3| =5 A1 9-Hlo} 4
| =FA4ke] B dolgh stet FxE b - FAAGAY] A= e shEk 1 9 SetEd wEER
ALgE o] & ‘ﬂgﬂésﬂ EoE JdHE I 7] dolgk F-iel o= &byl shehA o] N-(5-%3H)-E e.3l-

2-dh g Eopu|Eolt},

& 2 nRE, S8 EE ddolu; R & n-AY, AZ29y
d, HEI=2-1-y2xd - =& 2-u>e ¥ Cl, F, Br, CHy, OCHy, SCHs, SO.CHs;, CF;, T o]4&X

u ™=
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F H
N—S0;—CH,

Q_ey

ol 3}gE wrE Y& E3 [Beers 5, "N-(5-substituted)thiophene-2-alkylsulfonamides as potent
inhibitors of 5-lipoxygenase," Bioorganic & Medicinal Chemistry 5(4), 779-786, 1997] oA w@As 4 3l
o.

5-BZAAIYA dAAY woE FE3 BFE 53 [Cuadro 5, "Synthesis and biological evaluation of
2,6-di-tert.-butylphenol hydrazones as 5-lipoxygenase inhibitors," Bioorganic & Medicinal Chemistry 6,
173-180, 1998] o 7]AlE 2,6-U-tert-F-d3i& s|=gk&e] Zolt). A7) 89 FFEL shel 2diA

ENELES

N—N
HO J H

B, et & MENE 2L MEHF2; AN A2 A2 el
el 4,6-c1 Sl El-2-1: Ao elel -l 4,6-lol 02l - el v e-o-2l; 4,60
RE s e-2-9; % 4o g-6-5d 5] 2] v ¥-2-< o]}

N-(5-A|8)-Fl M2 A & E | = E 2,6-T-tert-HEAE SmeE = 4] 1% Aol olsel §
A 7] AR e [ o SFE MgEe B ougel dug F4at.

52| A AUA SlAIAl] ETHE TS RRE Zeneca ZD-2138 o] Z3h wWEAHEets Szl gke] ot

7D-2138 & thgo FRHAA AFHoR 1 Adegdoln 1 A Ao,
A BAdAY A FoNA HIMEH ST 7D-2138 & olo] fFmaAlo] T3t Wl AAE &2 A [Cravley 5,
J. Med. Chem., 35, 2600, 1992]; 2 [Crawley 5, J. Med. Chem., 36, 295, 1993] ol 7]A1=o] Qlt}.

5-2ZAAIYA JAA ] E=oFE F5%F H5F= SmithKline Beecham 3}+3HE SB-210661 ©] 43l A olt).

OH

S ZAAGA AAAL 2 71 ke FEigh dEE FF{= Merck Frosst o 934 2w Ao 2-Alofi
A= seh= B A Frd-Ag-2-Alop ekl 5}@%% RAsip = °olE 2 74 HF
A AGA] A A= 42 L-739,010 2 L-746,530 o2 < A]E

_24_



<223>

<224>

<225>

<226>

<227>

<228>

<229>

<230>
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<232>

<233>

SS=50l 10-089889%4

O -
B
\
o L-739,010
F
OH
=N
7
(o] (o] hL\
o _—
XN
\
0 L-746,530

L-739,010 % 1-746,530 ©| gk AFAg Y8 F3 [Dube 5, "Quinolines as potent 5-1ipoxygenase
inhibitors: synthesis and biological profile of L-746,530," Bioorganic & Medicinal Chemistry 8, 1255-
1260, 1998] = WO 95/03309 (Friesen %) ol 71A1=o] ¢l

Zeneca 7ZD-2138 & X3t WEAHEZGS| mRZHTF; EE @ 3FE SB-210661 L o]Ao] &= BF; &

£ L-739,010 °] &3l d#He] Fud-A§-2-A o} LT Pﬂ] 3}eHE | E 1-746,530 o] EalE d#e 2-

Aoteds=d 33E; 5 7] A5 999 79 7] Adae d99 fF=AE sk [ o g5tET bl

FElo] 2 ol oFelE PA ).

5-B] ZAAIYUA a4, FRE MY AFAAAM T3 d3S s o2 WAA FEAE 5-2FAAYA

ggst o (FLAP) OM ol st et S5-FEIAAYUA G4 AFA dedE v, 7hg Ao
adelle BEeta, 5-ElEAIAGUA &3 didy ddAE FI A st=d AH8-H

E

o, wepA stk 1 9 ShetEat Mg E R ARR R 2 o] FHE @
ATAAGA BY5 el ARTFoRA, TSN olbIEUS UY ATl A Aursi A
2 s 4 FAsd FREZHH FAET: & [Ford-Hutchinson 5, Ibid.]; [Rouzer &, "WK-8836, a
potent and specific leukotriene biosynthesis inhibitor blocks and reverses the membrane association of
5-lipoxygenase in ionophore-challenged leukocytes," J. Biol. Chem. 265, 1436-42, 1990]; % [Gorenne
S, "{(R)-2-quinolin-2-yl-methoxy)phenyl)-2-cyclopentyl acetic acid} (BAY x 1005), a potent
leukotriene synthesis inhibitor: effects on anti—-IgE challenge in human airways," J. Pharmacol. Exp.
Ther. 268, 868-72, 1994] #=.

AZYE JEFoZ WHH MK-591 & 317 sl oz ZA T
O o ¢
- (@]
N A\
N

COONa

a MK-591
A7) AT s @ FAEAFY FFE L MK-591, IVIK-886, % BAY x 1005 7} &ate= EA 33E, we A
7] Au3 oo BFY 7] AFg Ao fFEAE g8 1 9 FFED wFE B wHe JHE ¥4
=

FaEZ LTB,. LTC,. LTD,. 2 LTE, ol th3t 484 AaAele] vjsts

sfub ol el stety 1 o sE2 FaED S LBy, LIC,, LD, R LIE 4 ol tigh &4 d&Aet wjda= At

_25_



<234>

<235>

<236>

<237>

<238>

<239>

<240>

<241>

<242>

<243>

<244>

<245>

<246>

Rl A S AEshe HellA ols FREYAST 7HE F83 AL LB, % LI, ot ol
FaE e FEA v AFAF= 7] SRl A Hrt.
L-651,392 & Xgdt= 4-HRR-2 7-UEA -3 mElop-3-22 US 4,939,145 (Guindon 5) 2 US

H- !
4,845,083 (Lau “5) ol 7]A1€ LTB, ol ot &5l &4 dFgAlolct.

Br
N:Iio
=
_0
CGS-25019¢ & *3tslE= ofutx 3}stEH{E US 5,451,700 (Morrissey and Suh); US 5,488,160 (Morrissey);
2 S 5,639,768 (Morrissey and Suh) o 7] o] lt}. o]E LTB, o W3 84 d3dAE= 347]d e

W (GS-25019¢ 2 oA t):

L-651,392.

] : NH
o

h J@*
O//\\v/”\\//“\o

(CGS-25019¢

LTB, o it &4 AgA|Ql MFZAIZolT 79 sl 2EFEE~E+= EP 535 521 (Anderskewitz &) o 7]

SEEEHAE.

23 7FY AFAES T3 WO 97/21670 (Anderskewitz 5); 2 WO 98/11119 (Anderskewitz %) © 7]A1%
LTB, ol digh 584 A&Ao|m, BIIL 284/260 2.2 oA=& HAFIE R ~ojujEoln| ER/E HASGITH

L™ O

NH,
BIIL 284/260

flo

A FIAEE FEW Accolate & A|¥HE = LTC,, LIDy, % LTE, ol wigh 84 ZaA o]t} o] A& US
4,859,692 (Bernstein %); US 5,319,097 (Holohan and Edwards); US 5,294,636 (Edwards and Sherwood); US
5,482,963; US 5,583,152 (Bernstein 5); @ US 5,612,367 (Timko 5) o 7|4¥ sle2AZE ojv= §24
ol &3t
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10-0898894

2= -
FIFAEE Ro 23-3544/001 2 W ¥ = LD, o thdh =8 Zd3kA o]},

0 OH o}

feFAsE

LTD, o W3 g2 444 d3gA= THBZIAE | I FRIAE (MK-679), RG-12525, Ro-245913, o|&FI}~E
(CGP 45715A), 2 BAY x 7195 & ¥ 3&3lr}.

L£—651,392 2 ysts A7) AFe FwElolA-3-279 FE; ((5-25019¢ = ¥ 3Fet= oju|r]i SHEER;
eI AEE EI3s= ZAZ= - o T
Aj;ﬁ - _uoh HISAREOFI R BIIL 284/260 2 o A& wlAlZl2Esoln|Eoln| =) Apu #7}
~EZ ¥3ate dHZAZE o= FRA; olEFII2E B EHFILRE B o]Eo] &b SEF; EE
A7 AF3E ool BF A A3 9o FEAE S = = W oo
N FHe A7) A o] FEAE 582 [ 9 sEET wFEe] 2 Uyl JdHE ¥

3 olake] Bekal | o FEEL )

o) ARA Bk ope WARAGE A ALgHo], B el mriE

Fejolml, BolN s1&d 4Ps we gojd A, 4w, L el A= %;a-w;%ioiégﬁf
o o i = ya

7] el it olgel sl @A st ol sleta 1 o sgEg mgUch o

(a) PDE4 &} A|A;

(b) 5 FAAUA (5-L0) AAA: e 5-FAAUA st dad (FLAP) H Al
() 5-HFAAUA (5-L0) B FA% SA3} Az (PAF) o AFA ] o]F AAAl:
(d) LTBs, LTCy, LDy, LTE, o AZAE E3sh= FREZA DA (LTRA);

(e) AEIYA, e, d&2ged, FAxgyd, o~
e =, = A, Fadud, olx~HmE, ofdgrd YW S22 o y3El=
3| 2~eb Hy &4 A h P A FREAYENS EFeh=

(f) 9185 H, 84 dA;

(g) ZE2IIA =, Fdo=

p=S
x g sl = A S = A
=3 eI Reo|nE xTele, APAAY SEAAA 73? e O%El -2 aot=d=AE Z
il | B L 2

i) o|XglEZ X : s
(le |ZEYEZE HEnlol=; E|QLERFE HEnlo|= SAEZH HZulol=; ydAd,; L ddxdg 3+
= %

(i) vlegzzdHE, olaxrdds, oliazedd, dNHE, dYesE, ¥ERHE, dvHE, Hayd
’ =, = =, —T 2T,

SEAzE, HEHE dAddelE, ¥ JeERHES XFeE B- A Book=dledE A8
H 1O ’
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<299>

SS=50dl 10-089889%4

(o LA 8 oA,
(1) YEF aA=zE2YA0E;
(m) 27k 484 (M1, M2, 2 M3) ZA3A;

(n) COX-1

2

AA (NSAID); 2HAFAHE 233} 0X-2 A2 A A, L Abstz A NSAID;

l

(o) d=d-d A4 A 1 & (I6GF-1) FAkE;

;?)Aij]fqi—ajij—%% EFUEE, EYAEE ocMEYels, HERMEE tErdyelE, i
Egi—g;,i:; & ZEuodelE ¢ mued FRJES Tk, AN PAgo] ga¥ FY 2
(r) EHEA AA;

(s) daa IAs} A (PAF) A A

(t) WA d54d AAld st &4 BuIad A

(u) IPL 576;

= Al = =S R
(v) B ZHAE, JIZ=AWtE 9 D2E7 & E3she % A A (INFa) 2HEA;

(w) dEFxrlo]=5 X F3F= DMARD;
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<362>

<363>
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SS=50dl 10-089889%4

A7) AEE A3 871, dxdd wbs, dEe ), W e PES ¥, AV AEE A B0 B
Hle] Z3tes ¥eshs, Fade seh 19 sigke /EE ol ofdtHow AMgTbed A, &viskE
2 dAlel A, B galE EE sANxE FHE fFa¥e] = te oA g4 RS xfste HRe UE
S X

debdT A sl aurEel a9 e #1E ouie: Bas
= A% YT TR M2 ~ 10 o8 2w EFEL o
5

AU ESE Ao|A AzE 1z =g a; @

FAB (W2 912} %74) ()

PP 01 1

1.1 100 ml 9 gE22de & 70 nl 9 3-F22IE2RI-22 122 vE o AHZ2 300 ml U
Z2ade 3 80.0 g 9 AICL; & dEekalo] 20 - 25 T oA H7Msc, 0 T oA 100 ml TEZE2dE =
85.0 g 9 1,2-toEARIAS H7Fstth. A8 U4AIZE 5 Aol A wuksiey, gurzle]l 9=%]S 43
3t 122.2 g 9 4-(3,4-YolEA-HE)4-FA-FEHE4 vE dgxHE ("AA") & S5 (m.p. 84 -
85 C).

1.2 500 ml o} EAF & 122.2 g "AA" 2 40 ml I =PAEFE I EIZA| s TS A7 Bk 3
i dtxel Jads TEBoM 105.9 g 9 6-(3,4-t]NEA-#d)-4,5-1] 8] = Z-20-3] 2] o} -3
("AB") & F53}. (m.p. 142 - 143 ).

1.3 200 ml THF % 7.0 g LiAll, & 300 ml THF 3 45.0 g "AB" ¢ @& 0 -5 C A N,
7] stedlA Hrrsgte. EES 1MTF B9 Ao A ataic), Al AAHES F35te] 42.3 g 9
3-(3,4-toll 5A]-7d)-1 ,4,5,6-HlES| =2-I X ("AC") S 53}, (m.p. 77-78 C)

4 100 ml WE#dl SF2tol= F 11.0 g & 200 ml HE#d S2tol= & 14.1 g "AC" ¥ 5 ml
seee] gelo] 0 C oM Bk gL

kARl ads Faste] 17.1 g 9 [3-(3,4-HlF5A-3d)-5,6-1 s =2-4H-F o} -1-d |- (3-HE 2~
)-dgE ("AD") & FE3). (m.p. 119-120 C).

1.5 17.0 g "AD" & F#9 WHow Si3Fetr.  dubyol YJAPe SFse] 14.1 g 9 [3-
(3,4-t) EA - 9)-5,6-T) 3| = 2-4l-3] 2] T} ¥ -1-2 ] -(3-o}n| =-Hd)-me}i= ("AE") & F5F}. (m.p.
162-163 C).

1.6 5ml B 5 147 mg oFEAMUEES 30 ml & F 1.5 ml HCI (25%) 2 709 mg "AE" & HEhd
of -2 ~ 0 T oA #Hrtsta, TFES 1A 5 wuksie), 5ml B & 128 mg HRELTUEHS HAvls}
3, EEES 243 Fob Aol muksi) pH & & F UEF oMHCIEY §qo2 ZHsle] 5 2 wF
. HAES FHE 3z, B 2 2% A2 AAHS I, 50 T oA 16A1%F 5o Az}, 19 %]
0.5 M KoH/wlet-&-2 H7psict g 9L ola-ZEuge] AtE AAsE

Al-#1d)-5,6-0] 3] =2-4H-9] g T} -1-L |-m el = }-H d ) - =8t
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<398>

<399>

<400>
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<403>

10-0898894

o
J
Jm
Qﬂ

A, Rt YE at7] ek WhEAA

[3-(3-N FEA]-4-W| A -5 D )-5, 6-1] 3] = & -4H-3] 2| T} -1- L |- (4-o}v| e—2-F 2 2 -7 d ) - e}
[3-(3-l ZA]-4-H| EA]-5 d)-5,6-1] 8] = 2-4H-3] 2] T} K -1- L |- (4-o}v] .- ) - e} 3=

[3-(3-0l| HAl-4-H| Z A -5 d)-5,6-T] 8] = & -4H-9] 2]t} -1- & |- (4-0}H| .e-2-5-F Q0 2 -7 d ) -H B} =
[3-(3- A LA -4-w| A -7 D )-5,6-T] 3] = 2 -4H-3] 2] T} 71 -1- < |- (4-0} 7] 2=- 3] ) -] B} 3=
[3-(3,4-H&F2-9d)-5,6-H 8| = 2-4H-9] 2| o} -1-d |- (4-o}v] 2=-vl ) -ml e, ZE o
[3-(4-elld-3d)-5,6-t] 8] = = -4H-3] 2] T} -1- |- (4-o}m| -3 ) -m B o=

[3-(3-3E & ZA|-4-v]| Z A7 )-5, 6-1] 8] = & -4H- 7] 2] T}l -1 - |- (4-0} 7] 2e- 7 ) -] E}=
[3-(3-0] A Z 2 ZA|-4-1| = A]-5|d)-5,6-1] 5] = Z-41-1] 2] 1 -1- |- (4-o}m] -3 d ) - B} 3=

37 FRES S5

2-[(3-F R Z-4-{1-[3-(3-A| EA-4-T]| E A 3| & 2
S |5 A-91d)-5,6-t] 3] = 2-4H-v] 2| o} -1-d ]-d el =Y - d ) -3 =g 2 e ]

1

-[(4-{1-[3-(3-cN FEA|-4-H| ZA]-5 d )-5,6-T] 8] = Z—-4H-3] 2] o} -1-L |-w B} e A} ) -3 =ep 2 e |- 2 L

2-[(3-ZF 9 2-4-{1-[3-(3- EA-4-1| ZA] -5 Y )-5,6-1] 3| = 241~ .
e aE e Al=4=H| E A -7 d)-5,6-T] 8] =2 -4l-3] 2] v}zl -1- |-v ep e A -3 ) -3 =eh &

2 (4~{1-[3-(3- 2 8 A ~4-0] 5 A~ d)-5 6] 8] = 2~ AH-3] 2] Tl 1- w10l -5l W) -5 = e b2

{. [3-(3,4-0)&F 2 2-9d)-5,6-0] 3| =241~ 2 T} -1-d |-WEl =g }-Hd)-s| =gt |-E2 Y EZ

2 [(4-{1-[3-(4-o] &5 9)-5,6-01 8| = 2-41-7] ] ch¥-1-) |- Eprel - ) -d S b |- w2 U D), 28
—TAaa = _= , =2

2-[(4-{1-[3-(3-Z 2 E A -4-W| EA|-7 U )-5, 6-T] 6] = 245 R o i
dee am o |-9d)-5,6-t] 8| = 2~4H-9 g thl-1-d |-v el =g} ) -3 =t e |- H R
2-[ (4-{1-[3-(3-0] AL & E A ~4-1]| ZA]-5 d )-5 , 6-T] 3] = =4~ R
weee e e | 5A-3d)-5,6-0] 3] = 2-4l-7] 2] - 1-d |-vl el }-vl ) -3 = el ] -

A 2

2.1 OlAREYE ofHMEVEY W ZfF JIEHYE F Q&g JhEAIZIT

AREA Q] AAYE Tt - FA-4-WFEA-A=GH = ("BA") & F5eT

2.2 %NfiﬂE ﬂEi¥%(mm<?EE£%,4E%1@HEi§pJ%¥€E*ﬂH”*W
= -l o

2;21{_34aq@_giguiﬂziigjwﬁ S =FA =8k Al A 6-(3-ol FA-4-H FA]-7d )-4,5-1] 5| =
?“EE") } xm/\];igc}ﬂ 1.3 3 FAFHA "BC" & 3-(3-ol BAl-4-H F A= d)-1,4,5,6-E| Eg}s| = 2-v gl T}z
2.7 "BE" B THF % 2h-uUAze] FAastR [3-(3-o HAl-4-v 5 A —ﬂ1é)—5,6—ﬂél;?;4H—ﬂ4ﬂ
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<410>

<411>

<412>

<413>

<414>
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<416>
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<418>
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SS=50l 10-089889%4

GA-1-Y]-(2-F 2 2 -4-o}n| -3 d)-wE}=("BG") &2 A A7},

2.8 AN 1.6 3 FAFEHAl, "BE" & ZR=UUEHI} WFAlFA 2-[(3-FRE-4-{1-[3-(3,4-t]
EAl-Hd)-5,6-t] 3| = 2-4-9] 2 o} - 1-d |-H el ) -Hd) s =gt e |-E R U EYH, Z4F 98 53

PP gq 3

4 ml DMF 3 500 mg 2—[(3—ﬁegi 4-{1-[3-(3-N EA|-4-H EA-H| D )-5, 6-U)3| =247 g t}zx-1-<]-H e}
Ld-dd)-slEE R ]-E2UEY, 66 mg dEF FZTo|=, 81 mg UEF o= 2 Fulge glE F2
ol=e] fdg 24A17J =9k 120 c of| A W&T&E}. durdel Aay ¥, Axd AHES uEk2d
Ea R EAR= wekgo] FU3 ko] KOH & F7hstt}. |ulE AASIL old olAH O E/odH 25
FFE 7o

G 460 mg [(4-{1-[3-(3-olFA-4-m| FA-3d)-5,6-t] 8] = =-4H-9] 2 rpd - 1- L |-wl| B} = }-3- 2 7 Q. =2 -
d)-sl =tz | 2-(I-H EepE-5-) o HEYEL, 2§ ¢

s,

S, S RgEe SEEh

[(3-(1-[3-(3, 4] o] 5 A1 -31) )=5,6-1) 3] = 2~4H-3] 2] Chl-1-2d |-l b e o -3 W)-3) = b v | -2 (1H- ol E 25
5-91)-opA EL £

[(3-2 2 2-4-{1-[3-(3-| A ~4-T| 54151 d)-5, 6] 8] = 2-411-5] 2] t}21-1-9) |- B2 Q) -] -] = o e )
2-(1H-W E 2} &-5-2)-oh EL =8

[(4~{(1-[3 (30 % A= 52151 ) -5, 6-T) 8] = 2-4lf-3] 2] 0 0-1- 9 -] 2 -9 ) -] = o e ]2~ (1
EebE-5-9)-opEYEY,

[(4-{1-[3-(3-H1E LA 4-H| ZEA-Hd)-5,6-T] 3| = 2 ~4H-1| 2] o} 7 -1-d |-H g} = A -9 d )-8 =} 2= = ]-2-(1H-
HEZHE-5-U) o EYUEH

[(4~{1-[3-(3,4-HEF 2 2-Hd)-5,6-Us| E2-4H-T gt -1-d |- e}l =L |-H d)-d| =} = ]-2-(1H-H E g
Z-5-A)-oMAEYEH,

[(4~{1-[3-(4-oN - d)-5,6-t] 3] =2 ~4H-¥] 2| o}F-1-d |-w e} = - d ) -3 =8k 2 | -2-(IH- B EFE-5-Y)
I EYE™Y,

[(4—{1-[3-(3-Z R ZEA|4-WEA-H D)-5,6-T] 3| =2 4H-T| 2| T2 -1-L |-w e} = }-H d )-8 =} = = ] -2- (1H-
HEZE-5-U) o EYUEH

[(4-{1-[3-(3-0l 2 Z R ZA|-4-t| ZA]-7d)-5,6-1] 8| =2 -4H-F 2| T} -1-A | -H Ef = }-H D) -] = 2p 2 e ] -2-
(IH-H Eg}&-5-9)--HEYEH

AN ol 4
AAel 1 EE 2 Sk AL, B 1A o SR (E D & 59

3 R3' Ay
o
R? (AN

RRR I-A

Rt
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|
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<421>

<422>

<423>

<424>

<425>

X1
B [RT R® R R’ R® R’ EX]
I-A-1 |OMe |[OMe [F H H H
[-A-2 [OMe [OMe |CI H H H
-A-3 |OMe [OMe |H H H
I-A-4 |OMe |OMe |H F H H
-A-5 |OMe [OMe Cl H ]
[-A-6 |OMe [OEt |[F H H
l-A-7 |[OMe [OCEt |Ci H H
I-A-8 |OMe |[OEt |H H H
I-A-9 [OMe [OEt [H F H H
I-A-10 [OMe |OEt Cl H o]
I-A-11 |OMe [OCp [F H H H
I-A-12 [OMe [OCp |[cCl H H H
I-A-13 |OMe [OCp [H H H H
I-A-14 [OMe |OCp [H F H H
l-A-15 [OMe [OCp |H Cl H Ci
I-A-16 |OMe |OCF, |F H H H
l-A-17 {OMe |OCF, [Ci H H H
I-A-18 |[OMe |OCF, |H H H H
I-A-19 [OMe [OCF, [H F H H
I-A-20 |[OMe [OCF, |H Cl H cl

OMe = #l=A]; OEt =

ANl 5

ol FAl; 0Cp = A2 2HFA]

AAe) 1 EE 2 S R4, B8 1B o) 3] BEE (

R?

R2

RS

R7
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<426>

<427>

<428>

<429>

<430>

X 1]
Bis |R RE IR R? R° R’ 9]
IB-1 |OMe |OMe |H A H A
‘B2 [OMe |OMe [Ci H A A
I'B-3 |OMe |OMe |[H A F H
B4 |OMe |OMe |H A ci A
I'B-5 |OMe |OMe |H F A A
I-B-6 |OMe |OMe |H. c A H
B-7 |OMe |OMs |H OMe |H H
B8 |OMe |OEt |H A = H
I-B-9 |OMe |OEt |[CI H H =
I-B-10 |OMe |OEt [H H F A
B-11 |[OMe |OEt |H A ci A
[-B-12 |OMe |OEt |H F A H
I-B-13 |OMe |OEt |H Ci H H
B-14 |OMe |OEt |H OMe |H A
I-B-15 |OMe |[OCp |H A = H
I-B-16 [OMe |OCp |Gl H H H
I'B-17 |OMe |OCp |H H F H
1-B-18 |OMe |OCp |H A ci A
IB-19 |[OMe |OCp [H F A A
I-B-20 |OMe |OCp |H Cl A A
-B-21 |OMe |OCp |H OMe |H H
I-B-22 |OMe |OCF; |H H A H
1B-23 |OMe |OCF, |ClI H = H
I-B24 |OMe |OCF, [H A F H
I-B-25 |OMe |OCF, [H A Ci A
-B26 |OMe |OCF, |H F H H
B-27 |OMe |OCF, |H Cl = H
IB28 |[OMe |OCF, |H OMe H
OMe = MEA]; OBt = o ZA]; OCp = A ZZAEA]
A 6

A 3 3 FASH, 38k 1-C 9] s8] 3E (F 11DES &

R1

Lalles v &

Iz
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<431>

<432>

<433>

<434>

<435>

£ IIT

s |RTRE R R° R R =0
I-C-1 |OMe |OMe [F A H H
I-C2 |[OMe |OMe |CI H H H
I-C3 |OMe |OMe |H H H H
I-C-4 [OMe |[OMe |H . |F H A
I-C-5 |OMe |OMe. |H ci A Ci
I-C6 |OMe |OEt |F H H H
I-C-7 |OMe |OEt |ClI = H H
I-C8 [OMe |OEt |H A H
I-C9 [OMe |OEt [H F H H
I-C-10 [OMe |OEt |H cl H Ci
I-C-11 |OMe |OCp |F A H H
I-C-12 [OMe [OCp |G H H H
I-C-13 |OMe |OCp |H H H
1-C-14 |OMe |OCp |H F H H
I-C-15 |OMe [OCp [H cl H Cl
I-C-16 |OMe |OCF, |F H H

I-C-17 |OMe |OCF, |Ci H A
I-C-18 |OMe |OCF, |H H H
I-C-19 [OMe |OCF, |H F H H
I-C-20 |OMe |OCF, [H ci H Ci

OMe = HEA]; OEt: = o|EA]; 0Cp = A FEHEA]

AAd 7

Al 3 3 fFAbeHAl, B84 1-D (F IV) 9 817 sgEs

Ve
N
NG
NH
3 N=
Rt \ NH N
N—N N
RY
R2
0
RO R 1-D
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<436>

<437>

<438>
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<440>

<441>

<442>

<443>

SS=50dl 10-0898894

Py
4
i
o

EEINIY R? R’ R® R®
I-D-1 |OMe |[OMe [H
I-D-2 |OMe |OMe |CI
I-D-3 |OMe |OMe
I-D-4 |OMe |OMe
I-D-5 |OMe |OMe
I-D-6 |OMe |OMe
I-D-7 {OMe |OMe
-D-8 |OMe |[OEt
I-D-9 |OMe |OEt
I-D-10 {OMe |OEt
I-D-11 }OMe |OEt
I-D-12 {OMe |OEt
I-D-13 |OMe {[OFEt
I-D-14 |OMe |OEt
I-D-15 |OMe |OCp
1-D-16 | OMe - | OCp
I-D-17 {OMe OCp
I-D-18 |OMe |OCp
-D-19 |[OMe |OCp
I-D-20 |OMe |[OCp
I-D-21 |OMe |OCp
-D-22 |OMe | OCF,
1-D-23 |OMe {OCF;
{-D-24 {OMe |OCF,
I-D-25 |OMe |OCF,
1-D-26 |OMe | OCF,
I-D-27 |OMe |OCF;
1-D-28 |OMe |OCF,

M I I T T

OMe

o | T T T T
o

o

mp Ty I} I| I} I

Q

™ I I I T

OMe

Iz o o x

Q

T I} X Il I X

o

m I | | T

OMe

I I I} Tl =y T

Q

M Iy I I I T

m I I I T

I

Q
T

S O R S = e e b o [ o[ e e o e o o o I Y B = o B = B B = = e B R S

I I T T} T

OMe

I

OMe = W[EA]; OEt = A EA]; 0Cp = A ZZHEA]

AA G I: T-AE F2o gt 318k 1 9 329 a7

% ol o3l AM|3E (PBMC) & Lymphoprep THIH o2 A7e Alaxte] JMozmBE R dir), 200000
PBMC/ &S, 96 ¥ HAF wle vlo] A ZEIE Zeo]EoA] 37 T oA 54 w9 5% & v&A <z 3 (AB &)
210 % CO, & 33l RPMIL640 wieF wix] el 4] wj k3o, PBMC A A W] T MEZS (D3 o that A E

FAz dures A5dn. AeshA] ¥ tlxas £l SulsEA wjds AT

b4 1 o) BFES 107 M o4 DUSO o FalAsIa, ek WHel A AL, PR e oAA ¥
of BUT OISO £ AR A TR 1A A, HERe gl HAAS. 7ok, A
@tk 37 olge] HYAQ 4 doleE oAlAlgle] v

3t + SEM) ZA ﬁmw o] et 2 5B, 1C-50 kS =A g oh.
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<465>

SS=50dl 10-0898894

2wz Yol el AZ (PBMC) & Lymphoprep TrHIH O 2 7A743F Al FAte] Ao zHE FHa s}, 200000
PBMC/ €S-, 96 9 HH vl nlo]AZEE] Z#Ho|EoA] 37 C A 5% & HEF A7 84 (AB =) 9 10 %
€0, & ¥3hi= RPMI1640 wll<F wljx]ollA] wjj<Fstet, =TS xgste] 3ulgEA ks A, s}t

21 o) shghEel $9€ 107 M oA DUSO o gHAZI, wiF AN AT gz
FEot FYUs DMSO 2 A g},

M

S o AA

ol
o

mb

ox!

37Mel =HAR ] Mg FH NS Sk, A% NEZ e AEEIL 9l ELISA HAE 7/ER

of

dolets stgte fls W] @ AAl/A=o2A Axbetar, A=9] 9ol 16 gk == ECy #t& ST,

stetal 1 9 F3tES IL-2, IFN-y, INF-a @ IL-12 ¢ W& Al @A gAE A3, Iy, dg A
AEZ IL-10 & A=3),

AAle] 111: HES] AFAA A2FA e 354 [ o 33FEe av

NES 5 #F Gl 7194 #H2f 123F Aol 1, 3 2 10 mg/kg 22 FHE o] FoiF §‘r§.*—| [ 9 gs&E
2 AN A7 A HEH 5490 BAE FEi) o] B3| Agsle], ELISA o= =43 ule} 7+
o], & INF-a el 7taE 543,

AR IV: B AEFA A e tigk 3132 1 9o s1§Ee a3

12049 A#F $ol B 9 Hd (FHS AY sHe A MHEHA 2 (circumflexus) ¢ SH #4]) 7f
308 3% ulH®E E7o A PDE4 A9 o3 AFRE gt o). g Ha Aol A8 g 1
o] FFES ZAIR A9 vuste] AN 715 A A¥ ] WAL WH(verum) ¥ ZEA K
Afelell vl aLE T}, AR T a37F ufgAe 4798 gl 7|98 = gle A, A% dE 2 Hd o
T ot Ay LReFS T3] Ay "ol

317] = 2 oF AlA] B3 Aol

100 g o S5t 1 o) B4 S9E 2 5g o) TUEF JERALsdelEe S0, NGNS AHgse] 3 ¢
o 23k FHFON i 6.5 = EAska, A sk, T ol B, A A S AL
0 pEdes Bgdth. 7 FA ook 5ng o B4 AL FAA

AAd B: FHA

20 g o sshA 1 9 &4 SFEY EFES 100 ¢ o T A E 1400 g o IZFoF HE S §§A7]L,
Fgel 3, WANAG. 2 BAE 20 ng o B4 FFEE FHT

AN C: g

940 ml 9] 2% /75 T 1 g 9 38k 1 9o &4 33E, 9.38 g 9 Nall,PO, - 2,0, 28.48 g 2] Na,HPO, - 12H,
0% 0.1g 9 Mzday Fuetole g2 AxPTh S pil 6.8 £ 2Pk, 1 ¢ olFE WE,
242 AEd. o] §L A9 FuE AH8E F Atk

AA D dx
500 mg ©] &2 1 9o &4 5§
AA e E: FA

1 kg o 342 1 of 24 sshe, 4 kg ©f BE2, 1.2 kg 9 244 A&, 0.2 kg o &3 R 0.1 kg ¢} 7L
A ZHotdlol =] ERES SHEstel 2 AAZE 10 ng o A HFES GRS U PHo FAE
FEIG.

AAA Fr 2% A
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AAd E o A, AAlE Zdas O, AR, A AR, 93, Efiks 2 A0 IgER
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