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BAK 4G 2-BiAR-3,5-= A -4- KB -6-RAE b R I A iE

RERHEBAE 2-K-35-—fE-4- XX - B A RRLLS
. XHEFEPEHBHGAER.,

BREF, —FdREdf D-EBARGEE, RAF9RERPER
MABRMET, AR ESRBRELEGFTREAARERBLEE T,
Pl 3 F B E (e R A fEER) A S f bG LT,

PR REMRARF-S-—BRAMP)YF S-BREFAHFHEARN
Mt LRGP HAK, FETUERgHB, S HtaEsd
FHSAREERERD AR ETGER.

EEREEFHEMNT, 35 REEBMBIERE b & HREEFIK.
Ria, ERARBEZEREFHT, RELAZHABTTH@MBRIIR
BEERME. B, #id, CoRIFHFHLIBELEFRETERSD
Rtk B B, St EBALR, YNSRI HBEARC K
o,

BEFXLEERNGERETENEYABETHRBE/RE XS
BEYRRAMBEBEE/HNS L R ERLLEH T8 T 0K
.

BEHDRBIHRBETARNE. 5%, B AL, A22, A2b
e A3 BR, ZRBBRFIAGHEALEEBARGER cAMP A5, £
Birh A2a # A2b RAESHNEAT, MIEA cAMP 2846
BEFBRIALBHZLRES, RRESLS Al 3 A3 SAHELBitE
FERFAHKATH TR BBRA cAMP RENRK Y.

MFELLZA, “BEF-THR-EGBERE RAEFREL—~FR S
BREZRZERGHE, I FEBMBRTHEARELFHI R4 R
AR R ERAH).

EXLRGERA, R, —FHRY DKREKTHBE—FF
ARG XA FLF —F G TRARLKE T —F R $ ARy
ZHRERAERREEBERE(EK 10 XEM), TRFELTKRERA
WAY “HRFWR, AFPXFHALZBRGRBFEAERS AL
R R k.
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WEFEHLLRBFN, BRF-TA-BFEREATUNS SRR LY,
Wi HEW AR AL A2 2AHBREFBLEEEHAY, #
SRk A A M A) A2a R A2b RAKHBRAK. FATAR LS
HESSHMEXAER GRF TR EE, FldFEEES Al A2
12 45 2R 49 A3 Rk g ek,

ERBARAFRETAEEH RS B R GERERE, XEmip
R AR 8B K cDNARRZ 35 3 5 2 A P4t at g %R BB (R LXK M.E.
Olah, H. Ren, J. Ostrowski, K.A. Jacobson, G.L. Stiles, J. Biol. Chem.
267(1992)10764-10770 W ¥ # ¢ Cloning, expression, and
characterization of the unique bovine A1 adenosine receptor. Studies
on the ligand binding site by sited-directed mutagenesis”, FAZ Ak
&GN H 5.

B F st F LRl R e 4E B Tk Bt an i A 134 cAMP #5454k
FRERBR(SE ALK K. N. Klotz, J. Hessling, J. Hegler, C, Owman,
B. Kull, B, B. Fredholm, M. J. Lohse,Z& Naunyn Schmiede-bergs Arch.
Pharmacol.357(1998)1-9 | F #) "Comparative pharmacology of human
adenosine receptor subtypes- characterization of stably transfected
receptors in CHO cells", X A Z ARSI IIA4EDZRS)

£ Al BENRAEL GEABB)NHALT, LEIHEA cAMP
REMRELELRE L RGRTBAZTHBE), £ A1 £H
FAGHAF AR WA cCAMP R & (&AM I FHWHE
TR o Lok §5 2 AR BLSR L85 40 HL A FURIMUS ). AR B3, A2a F= A2b
HHHNHEL G, TEMB)FHHER® A2a &= A2b RAN FK MM
M cAMP RAMK. £ A2 ZHRGHLY, LRESRTRINILEY
AR MEA B,

AEBRRY Loty “BRPF-ZHR-HE” RALTERZETFARE
¥ 4947 £ 4 (S.-A. Poulsen and R.J. Quinn, Bioorganic and Medicinal
Chemistry 6(1998)619-641 T + & “ Adenosine receptors: new
opportunities for future drugs” ). A, XFHEAFB R P Lo th ik
HFRAFEREAHRRER TR RARE, RERPITARRK
FHFERIFEMEOREABEEREAEENHHER, R, EMNL
Z2RATHRER &,
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BELEEGBEIREAL)REE, ATLARAIFIE, LR,
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§ 4> &8, 1-Ephenamine & F X%k°Z.

BRARY, KoBHRFENILHZ BRI BERREGNDHKL
LBt 5 KKERELEEMNSTRATY RS FHRESH S TE PG
BHR. KoWe HRREFKRESY, —REW, —KEHREZKE
M. B, KRR WE LGRS R EN B EEL.
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BAREAFENENREREFH T AWM A AR,
XEOEHRE, #lTEH., LHAFAE, BE, slARFTET
AW, EFXRPFKREE, flhlBfimised, BE, AR
BERLBTE, BE, #lX, —FX, FX, THRAFIR, AKX
BE, Fli—f ¥R, AFXRX R, REELAEHN, Hl_FR
T, G A TR EADMS0). REZBELSGEN. K
B FTRTEE, TR LRENG RS,

EREHBETRAIA B, Xk 0EReEE ALY,
i B BAHE BRI, ZRSEBRYE, Hl RN R,
ABERBREL, VBRI ARRREAY, AR EEILY, 4
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., —(CTEFARLARLEI -_FALARLE, ZAFNLEL
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", RAKREAEXBLE R AHM AN,

F3b, B AETRAE 1-10 mol, 4% 1-5 mol, & H 2 1-4 mol,
AT 1 mol 8 X (DM K44,

BWEHE—BAE-T8CE + 140C 643 B8 B A 3E4T, £k A-78C
E+40CHERA, HARALE T,

KEETRAENE., HEXKE(H 4 05-5bar) F#47. &%,
R B A KAETHAT,

NADH AW R G R BABRBERAR ot & TRAB LXK
FTH LT AT ENE, Aol XTRAL REARAR TBE
BE., #ATHREE TR, $E8HARERSIAEDSH:

¢ Dyachenko %, Russian Journal of Chemistry, Vol. 33, No. 7,
1997, 1014-1017 W #= Vol. 34, No. 4, 1998, 557-563 ® ;

eDyachenke %, Chemistry of Heterocyclic Compounds, Vol. 34,
No. 2,

1998, 188-194 ® ;

e Qintela ¥, European Journal of Medicinal Chemistry, Vol. 33,
1998, 887-897 W ;

« Kandeel ¥, Zeitschrift fiir Naturforschung 42b, 107-111(1987).

Bk, #lde, BTkl R AV)HL BB TS s A BB
HEXANKLES Y. AHEFRBL T G EEBHH59:

. h‘,

12 R 69 52 B AL 4Lk R 1-10 mol, ik 1-5 mol, 45 5] £ 1-4 mol
# AL, AT 1 mol XAV LLit.
BHEMNREREEFATAHRBGEIEN. X0, #ldb,
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N,N-ZF A B, N-FRakeg e, bt i, £k NNN-ZFE
P, LTAEA LREH R,

ERE—HAE+20CE +140CHCEBA, AL +20CE +120
CTHEER, HHE+60CE +100C &8 B 347,

BEBETRAEEE., HERKEH 4 05-5bar) FTH4F. BF,
BB B W ET#AT.

XD A B RETHRAE FEMBERAR &R H T
B F & HE.

A(IVHHLWAETH R REF T EARBERAR &40 34T A
BT EHE, HNTARE FFRIHK, REZ AR EERIIA
uZE =&

e Kambe ¥, Synthesis, 531-533(1981);

eElnagdi %, Z. Naturforsch. 47b, 5§72-578(1991).

XDHRAS OB FERTRABERESRT A1 SRS EHN
AR LB, ek, BSMAYS A1 XM,

AAFFHR, XML BRAFTHRG . RAHEGHEE
M, B NESRA TR F/RE5TERK.

SRAEHRML, FEABXOH LD EFRREHBERDHFH
s HRREORSHE L6 BFIME.

ADHLESHENEE —FHA ST HARERLSHSAELAL
TG A/BAERSHER, HNE, fld, SREFRAHNER (LT
ER), BESRAHERLLWHINRA THFTSHYERLLSY,
Blhodr B RURES L, BRFN . BSRANIALN.

EEAEZRNHAEY, CLFRAGERAICATERTER SRR,
HAR, Pl ToEf: BRERE, 4t ALdlRTRENF
BE, wHidik, CHXY; HARCLTRERZ, BREFIRZHS
LA, IMRFSETH RN,

g, XD HEHNES TH P R2EREEY SR
L

wot, XSS EHNES, Hlde, REF/XLF R
Mk e by dithde, Flw SRR, PR d 4k,
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Fot, RS HELSGRIEELERHINE, Fldo, FTEHF/R
R RERERAGER, i, BRIHK. HRGEREAf MM
KRR, FeABGF/R G 7 KRR, PR XAk A, P8
HEARGHHZRABER, Hld, BREESAFE. MERXERKA,
2B AR, ARER, PRE.

AR HEEERNNE, Hlde, ABR/REFTERAEER, H
kg, REXAFTR, WAMN, LAFVK. REHFL TR 4
P A 5R ) Hom B B 8 e S

BE, ADHREBEHNEST, Hl, BHR/RLTRER
Fa % AR, 4R RAEEA.

AR ARHBAXDGRSHEFR GG F/REF LR B ENGH 4
LR TR

AE A —FFEFRN KONGRS S A /RS T LR BRGNS

%
AEPHEHMA~FOEAFEY —FADGLSWGHH, &£
BE—FHASHBEFTREMHNIBARKS, RAATLRABNHA
i,
B RXMPNASHLEGEHAEFRLEZHX, ok, EHK.
BN FA. ETF. L. AHLYH, ¥, AHEAHABHEN EZ
BeyEAT, AR, kL, EEBEERFRHINRZH KA.
MARFE TLE, A AR THAEN. RACRIEHELSH,
HAARE QR H,

gk, HFUALSHTARFLSHSEAMNNGEXLHE, 450
RAHHENFNEAN. RE. SHAUA. BRAM. K. BEAHN.
BAkFakAL TR, XN, LA, REMPEREN. £, FHiL
LA RFLFTHEHEAL. BF, R FZHALESH TR
0.1-100 EF % A4E, HR 0590 FE%, ik 580 TF%. 43
R, AR SMHREL LR 0590 £X%, FERASHHEEAR
GRFLANECBGEAE.

Bk, FFRBERLSHTAURY ity X405 FRMH.
FAKMLESFETHRK. HH. BN, BBH. SLEHF/RH
B R KA.
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TRAREAHN AR K, REFNEN, i, Hihih
¥ hkh), B(Hl LB, ¥, —H@PRLH), BAREK, 4
WX REARG AT HRGIF eI ARE L), B(HPILE),
FLALH], 2N (B FE T3 Fabel 52 B9 38 08 M (4 R s R 4K).

EOBRLSHHERALY, BR, AMNETRASHFIN, Fleirk
By, RABMNA WS, HRF. ORLBHEAENTRHR—F
5 ek H K& E X RA,

BE, CBEANTFLELAGE, EFEHALHHHALT, &
4 0,1-2) 10000ug/kg, k% 1-% 1000pug/kg, AL 1ug/ke-%
100ug/kg R EH EFINABEE. EOBRLSBHIFATY, 4352 0.05-
% Smg/kg, k% 0.1-%) Smg/kg, FHH AL 0,1-2) Img/kg K EHE.

R, BARTUARERE, 2HkE2. FEHRALLIHHIAK
EE. MG ER B RE MREAELENE,

$£%£¢Tﬂ#mi&%ﬁ¥ﬁw$Wﬁ% Ao 3 b 52 384 R
AEAT F KRR RE A,

ETFTHEEHT, BREFIHLA, ERHFATHTIRHEATE
it BEREEHL.

A, AENITE
Lol 1E A 63

TAMBE, BE B h RS K K898 BB 2] ¥ Langendorff
REP. AEZARAOmYmin)H Z R, FAAAELHE S
HBRSREFHEA, EXAREY, RiERGERE BRI
it g, AR, FIAIAZACENREPRE —_EHASENE
FRUEBHSHRFLEGES)., dHELLNANKSAEKTELSERE
#HHe ey,

EEFEY, ARZVFE TAMPTRN G S ERERR
ETSERT T %)

54 910 B RETSREIHGTIH
107g/ml 10%g/ml

1 15.0% 17.5%

6 15.5% 20.0%

14



02828021. 0 oM P FE11/34m

IL BR¥ A1, A2a, A2bHw A M FHeiRE
a) 8 i A B R W R M A

CHO(YTEE AP R)RA I F R AIRF LR ER Al. A2a
2 A2b #5 cDNA A%, BF Al R4EE Gi TOBRTHRER
RALBE, MME A2a o A2b KABH Gs TG BT IRFRINLEE,
Bk, MET cAMP 8B R4S ARFHR AR, 5, RALHYS
FXZLEEH cAMP B3 TAY. AR EZTFREBLRHK, Him
REE. £RPGFENEFXBETHE. LREREEFEN
B RAARAEHEE, ANAEATRBANSERAN, KEFHME
FAHAGHRITEEE, TRARBFIREATHEEX R Mt
Byt BRI 0% ik

&R FME 37CH 5%CO, F. £4 10% FCS(I 4 )&
DMEM/F12 #Hh X P E K FHAEZNA T E 2-3 XEE 1:10 95.
X3 I A 1000-3000 %8 fo/3L 00 b R B Fe 2 384 LR ¥ B A 37
CFTAEKY 48 put. MEEBEFAMEBRALAHERI30mM F1b
4, SmM RAL4, 2mM £.4445, 20mM HEPES, 1mM f/L4L 6H,0,
5mM NaHCO,, pH 7.4)%#%. 5T DMSO &% /% A XL EHi b
HHiE i 1:10 HFF 3 A BRANZ) KR KRB EGERE RS ST DMSO #
RRAEREH: 05%). dsk, FH 4 SuM-5nM W REHFRE.
10 5406, &L RiEA T Al ) HHLRBIWEELE ITICT
3k 4 b, BB, W 35u B d 50% mREREMNGOMM BEEE —
45, 10% H#, 3% TritonX100, 25mM TrisHCI, 2mM =75
(DTT), pH 7.8)%= 50% A E AW ER(2.5mM ATP, 0.5mM %38
£, 0.1mM 485 A, 10mM A£%%, 1.35mM 584L, 15mM DTT,
pH 7.8)4H R 4GB B Z K3 dr, RBFEL 1 24 LAR
MEAREKAEBEEMR., BREFLMEASH NECA(S-N-T £ FsLE:
E-BRFVABRFRALLARFLAER FEARHER, £
R P e 4 H S biL 4 (Klotz, K.N., Hessling, J., Hegler, J.,
Owman, C., Kull, B., Fredholm, B.B., Lohse, M.J., Comparative
pharmacology of human adenosine receptor subtypes-characterization
of stably transfected receptors in CHO cells, Naunyn Schmiedebergs
Arch Pharmacol, 357(1998), 1-9).
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Wl

T H12/345

TA& 1 &5 AREAMREGEES 1-6 F404-4 5 R FARF R4

LRI L.
A LARE R T3k 1-6 540240 #F B 4 60 2] 3
KR TR Sk 1 K& 6

10nmol | 1nmol | 0.3nmol | 10nmol | Inmol | 0.3nmol
Al 4% 11% 56% 7% 25% 45%
A2a -2% 2% -1% 2% 4% 0%
A2b 8% 6% 2% 29% 3% 0

HASHARE R M %I, A2a fr A20 RAKKHEMEN G
NECA RE MR AMBRGToH; Al RANREMERLLER | BER
ERBEIETAMBERIRCBEAE T 100% )8 TS E. ik
Al SRR I B KK B E (R LA T 100%).

b)i& it 3] cAMP L ER EMRFHRIDEA

# CHO(TBE R V)RAMBAYMEARESEERN AL
A2a #r A2b #9 cDNA REH . W5 A2a R A2b TR BB L
R AR K AAK %K KB (cCAMP-RIA, IBL GmbH, Hamburg,
Germany)# R FX B oo b N cAMP @ F R RE.

LHRAEARBDNREAN, BRAELSERAH@MIRA cAMP &
THE. BRFEMELS S NECAGG-N-ZX FBEEL-BRE)AHFEf
ARLHABRELAERFLERIER, ARBXBTAECHLS
W44 (Klotz, K.N., Hessling, J., Hegler, J., Owman, C., Kull, B,,
Fredholm, B.B., Lohse, M.J,, Comparative pharmacology of human
adenosine receptor subtypes-characterization of stably transfected
receptors in CHO cells, Naunyn Schmiedebergs Arch Pharmacol,
357(1998), 1-9).

MEFEk Al Fo A3 BB Gi &G, B4 RFERER
LB I H] S LRI cAMP KFE. BT R AVA3 &4
MR, AR MR RIACEE, KA, Kdd AVAS SRR
FHI BRI IR, X ERHE AVAS AN T B A KEF
#4mAe W cAMP &) B,

16
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HATRAUASBREFLXAGEREN, ¥ABEZ ARG EHBL
/i NECA FH| A BLXHTHNRALHAR) MIEHA cAMP ¥
YR ABZFF LA BT LAY FRARREM G XACH
o B F) R 4p) X &R E P A4S 4% Milter, C.E., Stein, B.,
Adenosine receptor antagonists: structures and potential therapeutic
applications, Current Pharmaceutical Design, 2 (1996), 501-530).
. #HXRHHFHE

FEHRA XD R(p.o )& REI WA KHERLDE. XEAFHER
RERSGAFHE., db, BEE 4 MAKELH, Gty
H 7 #(HPLC & HPLC-MS)R X b G2l sy e R AR P AR KW /F
GRE. BB B A 5 XRAH e ROR - M 2B HKSHHF
B, TR2HBBARFBRGLWAMK.

A2 UREBENLEHANE

. X & ¥
WO 00/125210| AR+ Kok R * 1.47%
T S aE Y 22 (3 mg/kg p.o.) | (10 mg/kg p.o.) | (1 mg/kg p.o.)
K&H 1 s 31.5% 5.0% 32.6%
2 (1 mg/kg p.o.) | (3 mg/kg p.o.) | (3 mg/kg p.o.)
F#P 6 654 41.3% 42.3% 28.5%
4 (3 mg/kg p.o.) | (3 mg/kg p.o.) | (1 mg/kg p.o.)

*Br A R ¥ ) E &) fe R K s TR FR(<1pg/h)

B. £k 4]

R E

DBU 1,8-= & = 3R [5.4.0]+— 2% -7- 3%
DMF — PR TR

ESI BFRHLBA T MS)

HEPES 2-[4-Q2-BTE)RETFR|THR
HPLC ik, MBEKEH#

b.p. =

MS 7 i#

17
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NMR AR IR

p.a. 2-# 4k

RT T

Tris 2-BE2-(BRFE)-1,3-RH 8

] & 52 36,41

a1

2-RHE-4-[4-2-FREACE X)X K ]-6-[(3-"e K TR )0 K |wboE-3,5-—
T Bk

£1¥F:

4-Q-FREZER)ETE

o,

H

s
o™~ —
0”7 ™y .
- 0% ™H

#1465 1.2 Mol) 4- R EXTREAMAEDMF %, FHMA2g
(0.12 Molysk4k.47, 134.6 g (1.2 Mol) T Bi47#= 170.2 g (1.8 Mol) 2-&
ZATAR. HFARAEBLWE SOCFHIE 16 M. HTHFELR
B, BEATREZRERAY. HERPHET 1 F#LHRTEFA 05
#F 1IN BRELAREZER, ZRLEMAABRETHRALEETR
W, REFHRANBRPEZRAZ TEMBE 045 mbar T b.p.=100
T). 53] 184,2 g(EiE 4 85 %) 4.

MS(ESIpos): m/z =181(M+H)"

'H-NMR(300 MHz, CDCL,): § = 3.5(s, 3H); 3.8(tr, 2H); 4.2(tr, 2H);
7.0(d, 2H); 7.8(d, 1H); 9.9(s, 1H).

22 .
2-BE4-[4-Q-FTRECE L)X K ]-6-A Kbz -3,5- = F ik

18
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Fly

CN
wr—
87 “NH, NC Z C
o”™H |
N
HN™ "N, T8

N
- H

3% /£ 100 ml ZBE ¥ # 18 g (100 mmol) 4-(2-F L5 TR R )X THE,
10 g (200 mmol) AR T BLAE A= 20.2 g (200 mmol) N-F X Beik 19
AT 3 08, 296, HREAGLSLIRLE, AV ELHRET
HFEEFTFR, 53 12 gCEREH 31%) 5%, 1448 05 BEREN
N- ¥ K riholk, .

MS(ESIpos): m/z =327 (M+H)"

'H-NMR (300 MHz, DMSO-d,): & = 2.8(tr, 4H, N-F X Do 4% 5);
3.3(s, 3H); 3.7(m, 2H, + 4H N-F £"GaR{ZF); 4.2(tr, 2H); 7.1(d, 2H);
7.4(d, 2H); 7.6(s, &, 2H).

£ 3
2-H A 4-[4-C-FT RA TEE)FEE]-6-[3-7 K F R)s K] nboz-

3,5-— ¥ Bk
GH

o

Hs
s !
NC\ Ay ON cl N NC: i :cn
+ 1 —— =
H,Ngsn /\Q HN l NZ s/\@
x HCI ) P
3% 4.28 g (11.36 mmol; EBRAEH 0.5 Z X N-FE D9k, Fjed

S5 E K 86.6 %) 2-FK-4-[4-2-F LA T HE)EK]-6-3 K HE-3,5-=
A M A 40 ml DMF p.a. . BB M 3.34 g (39.75 mmol)B AR &

19
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4470 2.48 g (15.1 mmol) 3-sb T X FTEARERE, WHARIRART F
BEAEE, A 40 ml TH B AR WHE A EL 40C. MER
e 19ml K, BRI R LKETTFHR. /2 3.70g (ELFHH 78 %)
4.

MS(ESIpos): m/z = 418(M+H)"

'H-NMR(300 MHz, DMSO-d,): § = 3.3(s, 3H); 3.7(tr, 2H); 4.2(tr,
2H); 4.5(s, 2H); 7.1(d, 2H); 7.35(dd, 1H); 7.45(d, 2H); 7.9(d tr, 1H);
8.1(s, ¥, 2H); 8.45(dd, 1H); 8.75(d, 1H).

4 2
2- R K -6-[(2-RN-1,3-Frd 4. B )T R AHK]-[4-Q-FT AL LR X )FE K]
o -3,5-= F Ak

J

/ro
Nc: ii: N c;/\(':?‘_.c; " Ne I LN N
HN N° SR H,N N’ s 2
| TR
¥ 100 mg (0.31 mmol) 2-BX4-[4-C-FREZR )X K ]-6-70 %
WeZ-3,5- = F ks A 1 ml DMF %, MG 103 mg (1.23 mmol)
BB E 4 77.2 mg (0.46 mmol) 4-8, FE-2-8.-1,3- %=, HEARER
A RT THBEA, FHAK, HAERILE, ALBFLEHER
BAEWOCHEATTR. 52 123 mg (E4HE 88 % )4,
MS (ESIpos): m/z = 458 (M+H)"

'-NMR(300 MHz, DMSO-d,): § = 3.3(s, 3H); 3.7(tr, 2H); 4.2(tr,
2M); 4.5(s, 2H); 7.1(d, 2H); 7.45(d, 2H); 7.8(s, 1H); 8.05(s, %, 2H).

oHy CHy
o]
C

2 %, 3
2-RE-4-[4-2-FTEETRF)EX]-6-[Q-FE-1,3-F2 4. £)FP £

20
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AT -3,5-= F Bk

5

*a N
NC~_ Ay N /\E\
| g .
o .
HzN . N SH . *

3% 100 mg (0.31 mmol) 2- B A -4-[4-2-FTRE R X)FE|-6-3 2
whE-3,5-— FHEMAE 1 m]l DMF . BEMmA 103 mg (1.23 mmol)
BB A 444 96.4 mg (0.46 mmol) 4- R FE-2-F K13, #HaRE
BAE RT THEBALE, FHEAK, HEIRRAR, ALHPLRRE
B ELEOCHERET TR, HbF3 149 mg(EEEH 97 %) > 8.

MS(ESIpos): m/z = 500(M-+H)"

'H-NMR(300 MHz, DMSO-d,): § = 3.3(s, 3H); 3.7(tr, 2H); 4.2(tr,
2H); 4.5(s, 2H); 7.1(d, 2H); 7.5(m, 5H); 7.8(s, 1H); 7.9(m, 2H); 8.05(s,
%, 2H).

5% 341 4
2- R -4-[4-2-F RE T RE)KK]-6-[(2-(F 9 -2-£)-1,3-F v -4-

A)-FE A RR-3,5-= F Ak

Hy .

o 9]

I./ o ‘\ \\ l/ 0B

§

|

3# 100 mg (0.31 mmol) 2-RE4-[4-Q-FRAZEAL)EA-6-304

21
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w2e-3,5-= FHEM A | ml DMF 9. MG 103 mg(1.23 mmol)3%
R E 44 96.4 mg (0.46 mmol) 4-8 FE-2-(FE-2-%)-1,3-F, #ix
AERAE RT FHRESER S AeAK., HRLERR, AL¥ LS
wikAe e 40CH A TFHR, diF2 146 mg(FEE¥45 84 %) 2.

MS(ESIpos): m/z = 506(M+H)"

'H-NMR (300 MHz, DMSO-d,): § = 3.3(s, 3H); 3.7(tr, 2H); 4.2(tr,
2H); 4.6(s, 2H); 7.15(m, 3H); 7.5(d, 2H); 7.65(d, 1H); 7.75(d, 1H); 7.8(s,
1H); 8.1(s, %, 2H).

%3641 5
2-RE4-[4-2-F B E LHE)ER)-6-[2-(FE%-3-3)-1,3-K vk 4-

E)-FERERR-3,5-= F Ik

GH, e

S J

. o/\@,Q ’\[»-@s

3% 100 mg (0.31 mmol) 2-F X -4-[4-2-FREAZF LK K ]-6-3 2%
whew-3,5- = F ik A M4 1 ml DMF %, BG4 A 103 mg (1.23 mmol)
R B 48% 96.4 mg (0.46 mmol) 4-8, T -2-(E4-3-2%)-1,3-F= | %
AAEERAE RT THREBLEA, HFHEAK, BRTERE, AR
LB A A0CH AT 1. hbFE 141 mg(BATEEH 82 %)*
.

MS(ESIpos): m/z = S06(M+H)"

1H-NMR (300 MHz, DMSO-d,): & = 3.3(s, 3H); 3.7(tr, 2H); 4.2(tr,
2H); 4.6(s, 2H); 7.15(d, 2H); 7.5(d, 2H); 7.55(d, 1H); 7.7(dd, 1H); 7.8(s,
1H); 8.1(s, %, 2H); 8.15(d, 1H).

Lk 6

22
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2-RE-6-({[2-(4-REK)-1,3-%re 4- X | FRAE)-4-[4-Q- 2 X-T
PA)EKHR-3,5- = F B
B

#1¥:
- -4-[4-2- X LRE)F K )-6-REAE-3,5- = F hk

4 12.46 g (75 mmol) 4-2-2 X Z R X)X F&, 15.02 g (150 mmol)
RERA BB 15,15 g (150 mmol) N-F E Lok % w75 ml Z
By AEDRTRE 3 0. dHE, BETRBELLER, #
BAHET IN BRALBKRERDATRTERE 2 k. HEA8LH
BAEARM IN SMBCBERBALREARGBRALEZE, SCTF
R, BbFE 12.05g (GEREHN 51% ).

MS(ESIpos): m/z = 313(M+H)", 330(M+NH,)"

'H-NMR(300 MHz, DMSO-d,): & = 3.7(t, 2H); 4.1(t, 2H); 7.1(d,
2H); 7.4(d, 2H); 8.0(br s, 2H).

% 2%

2-RA-6-({[2-(4- R EK)-1,3-E b d- K ] F R IRK )-4-[4-(2- 8 % -
LRE)ER[wLE-3,5-= F BE

- ~

Na S

I +
P |
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# 6.91 g 22.12 mmol) 2-F X -4-[4-Q-B R LHRE)XK]-6-38 %
wZ-3,5-= ¥ i MR AE 150 ml DMF F , BLE v A\ 7.44 g (66.35 mmol) 1,8-
=R = 3R[5.4.0]F —2K-7-%F= 10.8 g (44.24 mmol) 4-§ F E-2-4-&
EE) 1,34, RiZRERLERT THITE, oA S0g 2R LER
ETREEARSW. KiZWRRASMARR L8R E #LGES)
#H: FREFTE/LBRLE1:1-RE4%). HbFH 55 (B EHN4T%)
.

MS(ESIpos): m/z = 521(M+H)*

'H-NMR (300 MHz, DMSO-d,): § = 3.7(dt, 2H); 4.1(t, 2H); 4.6(s,
2H); 4.9(t, 1H); 7.1(d, 2H); 7.4(d, 2H); 7.5(d, 2H); 7.9(m, 3H); 8. 1(br s,
2H).

BE2:

B, BFEBETALESE 2-RE4-[4-Q-BEX LHEE)KX]-6-
A3 S- = FrEid 2-[4-Q-BECRE)-FTX]|H ML 2-8
AR B A 4- B FE-2-(4-BF 5)-1,3-Kd % 4 &

%1

2-[4-2- X LX) FRE]RH A

e J

OH

N=
+ \\\N —
NC._ .~
H” o '

CN
F 1000 g (5.85 mol) 4-(2-2 X THE)X F B F= 425 g (6.43 mol) &
SRR 5000 ml FAEET Hin A 5 g (0.059 mo)®RX, HiERs
e SOCTHRIE 16 i, HMEAHNE 3CRLE . TEEF Y
BA 400 ml kA& FABERE. MEAE S0C FTHETHU0mbar)4s

'J‘Hﬂ',
M 1206 g(PEHEH) 94.6 %), HRREHE

24
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'H (400 MHz, CDC1,): 3.95-4.32 m(4 H), 6.95-7.15(m, 2H), 7.61(s,
1H), 7.85- 7.95(m, 1H),

#2¥:
4-8F K-2-(4- A X %)-1,3-7K%
cl
H,N,_S S=\
o Na S
Yoa e T
cl
Ci

4 171.65 g (1.0 mol) 4-RAR KX FHBBIEMA 550 ml AT A
£HKH IOCTAEI MR 1333 g (1.05 mol) 1,3- =K AWM. ¥ix
BRAWMBAE OCTHHE S5 1A 20CFHHE 10 0H. HTE
BRIERBEGEHERLHmBE S5CHE 7.5 Iit, 358 >4, #
A& E 10CHAA 950 ml K. AREAMHEEE pH £ 4-5 AWK
R &H.

BR:2209g (R EHII%)HEERFE R4

'H (400 MHz, CDCL): 4.90 (s, 2H, CH,), 7.5-7.55(m, 2H), 7.85(s,
1H,% ), 7.9-7.95(m, 2H).

H3:

2- B -6-({[2-(4- B K )1,3- Kok g K | T AR )4 [4-2- B R
L )RR HR 3,5 = T hk

25
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OH

I C s
L) S:-‘\'
X —
J *
RN

NCw 2 NC~_A N

. P

CN ¢l HN"" N SH

¥# 428.4 g (2.0 mol) 2-[4-Q2-BETERX)-FE XA =4k, 1084 ¢
(1.05 mol) 2-FEANK ZBIEA 244.1 g (1.0 mol) 4-8 F X-2-4-& X
A)-1,3- KRR A 3.4 FEET HE 60 94 QAo 556.1 g (3.0 mol)
ETAR, HEARSOHHMBEETE TSI 20 prBEEE 4. A
TTRE, B EH(3608g, MR AHAFEF 70 %)EFLI L =K
TR A ISCTFHRIE2 0. EREBHEZIEZ T TR, shitsd
QEHRAETRH—FBdhwHkwb/RKA:DTE LR L,

B 353.5 g(3E ¥ 68 %)G Edhik

MS(EI): m/z= 520.00

4 7
2-5 K 4-[4-Q2- T RE LEL)RE-6-[Q-HRE T Ry Ao

3,5-—F ik
gj é

# 100 mg (0.31 mmol) 2-RE-4-[4-C-FREZE L)X X]-6-34
e -3,5- = F HEMAE 1 ml DMF . BG4 103 mg (1.23 mmol)
BB A A 754 mg (0.46 mmol) 2-b T R P RA-Hm. Kkunrk

26
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B RT THRBEA, FRRAKR, FHRIERR, AZHPTRR
A WOCHRET TR, h3bF2 104 mg(E BT 81%) 4.
MS(ESIpos): m/z = 418(M+H)*
"H-NMR(300 MHz, DMSO-d,): & = 3.3(s, 3H); 3.7(tr, 2H); 4.2(tr,
2H); 4.6(s, 2H); 7.1(d, 2H); 7.4(dd, 1H); 7.45(d, 2H); 7.65(d, 1H);
7.75(tr, 1H); 8.0(s, %, 2H); 8. 5(d, 1H).

£ &P 8

2-RHK-4-[4-2- T RE LHRE)KK)-6-[(2- T X-1,3-F4-K)F X
AR HuE-3,5-— ¥ B
Gt g

o

J J

"NC N CN N CN

- N' \
+ Cf ———
H,N 'N/ SH - /T\)“CH’ » N
A s HNZT N S/\E\)’CH“
s

3 100 mg (0.31 mmol) 2-8E4-[4-Q-FREZHAL)XE]-6-AE
HeE-3,5- = FEFEMAE 1 ml DMF . MBS 103 mg (1.23 mmol)
KBB4 F 90.5 mg (0.61 mmol) 4-RF X-2-FX-1,3-%n, HixRE
WA RT FHRETE, FBAK., HBRLBREHIE O0CELETT
B, w3iF2 88.8 mg(EiL ¥4 66.2 %) 4.

MS(ESIpos): m/z =438(M+H)*

x5 9

2-RE-4-[4-Q- T RETREB)EX]-6-[2-RA-13-Er2-4-K) T X
R whE-3,5-= F

27



02828021. 0 oM P E24/34m

r p

J S

CN '
= . NC CN
2
. ‘ y
. S

# 100 mg (0.31 mmol) 2-REX-4-[4-2-FHRAZ A X)X X]-6-3 %
e -3,5-= P EM AL 1 ml DMF ¥. MEMA 103 mg (1.23 mmol)
R A4 68.3 mg (0.46 mmol) 4-F FE-2-K XK 13-, HixR&
#A RT THBELE, FHAKR, BALRRR, ALHFZHE
AL AOCHETFHR., RbAH 1159 mg(EE4) 86.2%) 5 4.

MS(ESIpos): m/z = 439(M-+H)*

NC

k4] 10
2-RXK-4-[4-2-F RE LEE)EK])-6-[(2-(2-2 X)-1,3-E e 4-1)
A R-3,5- = F A

3 50 mg (0.15 mmol) 2-RE-4-[4-Q-FRXZEAR)EE]-6-30 K
e -3,5-= TS AL 1 ml DMF ¥. ME A 51.5 mg (0.61 mmol)
BB £ 4hF= 58. 6 mg (0.23 mmol) 4-F F X -2-2-ubnz X )-1,3-F=k, H#
ARERE RT FTHRBIE, s5FBpAK, BRGERE, Ao
LRHHIF A OCHEET TR, G2 67.4 mg(PLiF 4 87.9 % )
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.
MS(ESIpos): m/z = 501(M+H)"

s 264 11 i
2-RE-4-[4-2- B X LRE)EE)-6-{[(2-F 5-1,3-F=b4-5)F K-

mi} "&.%-3,5-.:- EP Eﬁ’

: | NS
: .~ xHol 2
HNT N VsH E’A .

w
S .
N .
"

# 31.2 mg (0.1 mmol) 2-RE-4-[4-2-BEATERX)EE]-6- L%
*2-3,5-— F AN M 0.3 ml DMF ¥, MG wA 33.6 mg (0.4 mmol)3X
R EMF 27.6 mg (0.15 mmol) 4-FE-2-8-1,3-Xh &, Hiand
¥RAE RT FiHREIE, §38, B 44& HPLC i4[#H: Macherey-
Nagel VP 50/21 Nucleosil 160-5 C18 Nautilus, 20 x 50 mm ; #i& : 25
ml/min ; #EQA = ZH,B= K+03 % ZRLHM): 045410 % A ;
200410 % A ;6.0 04790 % A ;7.0 5490 % A; 7.1 4P 10 % A ;
8.054F 10 % A ; #3: 220nm]. REEZ LR H5HE 202 mg (Eit¥
% 47.7 % ) FEY.

MS(ESIpos): m/z = 424(M+H)"

L84 12

2-RAE-6-{[2-RE-1,3-E-4- )T X E)-4-[4-Q-2 XA T HL)-
R Ho2-3,5-= F ik
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OH

on I

HNe N oN
NC. A, -CN i \\;f @ : |
o HNT N 7\/\
H,N SH _

S
N
'\<an

# 31.2 mg (0.1 mmol) 2-REA4-[4-Q-BXZREYER]-6-3ukw
"2-3,5-= ¥ B MR A 0.3 ml DMF ¥, MLE A\ 33.6 mg (0.4 mmol)s#
B A 4% 22.3 mg (0.15 mmol) 4-RE-2-8-1,3-F74, KA RERE RT
FihigtA, TR BFid44 HPLC #hit[4: Macherey-Nagel VP
50/21 Nucleosil 100-5 C18 Nautilus, 20 x 50 mm ; #i& : 25 ml/min ;
HMEA= TH,B= K+03% ZHZ8): 0454 10 % A ;2.0 54
10% A ;6.0 247 90% A ;7.0 94 90% A ;7.1 24 10% A ; 8.0
240 10 % A ; B3 ;220 nm]. REE LRSS FE) 357 mg (T
& 84.1 % )4,

MS(ESIpos): m/z = 425(M+H)*

4] 13
2-RE-4-[4-2-TEEXLEX) XL -6-({[2-(4-" Bk £ )-1,3- K v 4-
E]FE) AX)H-3,5- = FrF
#1¥:
4-[4-(H F 2 )-1,3-0Emde 2 R B ok

ci o+ HNj\N —_— G /f

A7 100 ml ZE ¥ 65 11.51 g (78.76 mmol) 4-"LRkshRK, F BLE:Fo
10.00g (78.76 mmo) =K AR ESG A T 1 o, FdHERER
ROXLEEHERELIEHREENALHERE 2R, HHBE 1296 ¢
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(EEH 75 %) 4.
MS(ESIpos): m/z = 219(M+H)"

22
2-RK-4-[4-(2-F B K TR E)YE K )-6-({[2-(4-"B ok £ )-1,3- v 4-
AIFR) BA)HE-3,5-—Fuk

S

s\/[N)\L/\\O

¥# 2 g (6.13 mmol) 2- B X -4-[4-2-FHEA LR X)X X ]-6-30 2 tmT
-3,5-— ¥ hk#= 2.68 g (12.26 mmol) 4-[4-(& F £)-1,3-2Keb.2- K hokx
#42F 3 DMF (50 ml)¥, 3 B A=A 1.83 ml (12.26 mmol) DBU. & RT
FHAEIINE, MAFESELBRLEN I ARME L4 E HPLC
$54L (A : Kromasil 100 C18 250 x 20 mm, 10um ; THF-K-#E: 3 5-4F
4 10% TRk, MEE 30 24P AMME 80 % T hF; hik: 25
ml/min). S ¥ 2] 1.70 g GEEEH) 55 %)%,

MS(ESIpos): m/z = 509 (M+H)"

'H-NMR (300 MHz, DMSO-d,): 5 = 3.3(m, 7H); 3.7(m, 6H); 4.2(tr,
2H); 4.4(s, 2H); 6.95(s, 1H); 7.15(d, 2H); 7.45(d, 2H); 8.0(s, %, 2H).

AIFNBHERNBEREAMT LA 130T EHE. AERLE

HOEFTEELEA ML YEETHARREITRAREREMTL#AEHA 13
HFE1HE.
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i 3
52 1 P Hal MY
No. S»F¥ 3
14 HOI 467 468
NG/ | N
HNT N 57O s
~
H
e
0
492 493

15 HOI
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B 2E29/34 1

x84 £ AR MRY
No. +T¥ L3
T HOI 467 468
NC. 1 CN
HNT N 8T N
i~
mN—4
NH,
17 HO\L 444 445
NC._/ | CN
NN NN
8
a
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B ZE30/34 15T

ek 3641 %4 g (V]
* No. »FE 5 3
18 HO1 487 488
NC = I CN
HN \N S/Y'\s W
=
/
19 HO\L 495 496
N CN
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B EE31/341

5 36,45 sk FR [M-+H]"
No. aF¥ )
20 ?Hs 534 535

B
NC._/ l CN
HNT NS NN
-
ol
21 Hs 516 517
R
NC. A | CN
H N \N S/\('\s
~
H
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v 2E32/341

% 364 B H Al | eH
No. i A %3
2 HOI 502 503

NG. AN '
HNT N s/\(’\s
=
H
\ 7
23 HOI 453 454
NE AN
HNT N 57
=
N—CH, ‘
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T3 p+H]
2t
RAA sl #7% | xw
24 (i:H3 521 522 °
0\L
0
NC . ‘ CN
>
HN" TN
Y GHy 590 591

N Z I CN
S
I
N‘*—-
O/
] o-cH,
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) M+H]”
3 33
wEH BH 25 | %3
T3 HO\L 576 577
NG | CN
T '
N"—
Lhs
o)
Q  O-cH,
CH,
37 A 467 468
O\L
NC 2 | CN
HNT N S/\(:\f
N-h.
N—CH,
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