P- GLYCOPROTEI N | NHI BI TOR, METHOD FOR PREPARI NG THE

SAVE AND PHARMACEUTI CAL COMPQSI TI ON COVPRI SI NG THE
WGEAME0B0ELD OF THE | NVENTI ON The present i nvenPCDRER2004/002550

relates to an effective p-glycoprotein inhibitor and a

pharmaceiitically acceptable salt thereof, a nethod

for preparing the sane and a pharnmaceuti cal

conmposition containing the sane as an active

i ngredi ent. BACKGROUND OF THE I NVENTION I't is known

that many anti cancer agents, e.g., vinca alkal oid,

anthracycllne epi podophi | ot oxi n, paclitaxel and

oat et HeQPREATEN i OR PO OB REPRRINC TAE sAME

been AB]H])SEHARA\M((%E@H‘E@AIIC@OMP@SETI@N CRNMPRISING THE SAME

p-gl ycoprotein in the patent. P-glycoprotein inhibits

intracel lul ar accunul ati on of the adm ni stered

anti cancer agent by punpi ng the agent out of the cell

(DW tbelp ence (1986), 232, 643-645; and
1994), 77, 491-502).

Accordl ngly, there have been numerous attenpts to

enhance _t he bioavailability of the above-nention d
agents Bye ,pﬁcgsgpbg}vgml% r@lﬁ%p a9 pnaeffeCtive -8 ,cqu)teln inhibitor and a

t |
| ngh%lﬁ%)%ﬂﬁc%'ll - acebptaBlet $ift ARAGINEI MBMbd Pod p‘t@;iﬁi’n@t fesame and a

ch as verapam | and cycl osporin cause

sepharmacauical sempesition sontaingng the|sawg as 8 @%Yeem&é‘isilfffﬁe
10@nd immunity suppression, a nunber of new

p- gI ycopr o ei n i nhi bi tors such as

plbéra2|ne 2, 5‘d|on_ anthranlllc aci d and
met hanodi benzosuber an deri vatives have been devel oped. .
However It is dmbowmethhy miany rantioamasr pgeity,cogs oimdaralkaloid, anthracycline,

BB DGR BB DRy g et

15VWOi®P 2/ ﬁétﬂeiﬁ? haWROMRD-EAG sesistare 1(NGDR) whxsthvh'as been caused by the
nve

00 R242) o FSEBLGLE y MORRSRERL AL AING! e Bgrtein i

| s iftrRellibe MctlRauation eofpthebhdministared dmicandevuagent by pumping the

o7 acntionapt e splde Sttt SHeRrE(T986) 232, 643-645; and Schinkel,

et al, Cell (1994), 77, 491-502). Accordingly, there have been numerous

" 20 attempts to enhance the bioavailability of the above-mentioned agents by
incorporating therein an inhibitor of p-glycoprotein.

Since the conventional p-glycoprotein inhibitors, such as verapamil and
cyclosporin A, cause serious adverse effects, e.g., blood pressure decline and
immunity suppression, a number of new p-glycoprotein inhibitors such as

25  piperidine-2-carboxylate, acridine, piperazine-2,5-dion, anthranilic acid and
methanodibenzosuberan derivatives have been developed. However, such newly
introduced p-glycoprotein inhibitors have been reported to have toxicity and other
problems (see PCT Publication No. WO 94/07858; WO 92/12132; WO 96/20180
and 98/17648; and WO 98/22112).

30 Accordingly, the present inventors have endeavored to develop a



by suppressing p-glycoprotein. SUMVARY OF THE
I NVENTI ON Accordingly, it is an object of the present
WO pwsensioeon to provide a conpound whi ch can be PGBEERa®4/002550
an effective p-glycoprotein inhibitor for enhancing
the bioavailability of an anticancer agent while
m nim zing adverse effects. It is another object of
the present invention to provide a process for
preparing such compound. It is g further object of the
present invention to provide a pharnaceutica
conposi tion containing such conpound. DETAI LED

DES T . OF 1. '

as ey oL iblioh BNER, S, B AHEURRSEoblcht, 38 have found 2
c onpeeincbmpouralr which thbdkedhderhaphes thedsoavaglabilyy of anticancer agents
accept abl e.saltlther of : ICHWN(CH - (I) wherein, Ris

ar @V,S“P%TF%%%% YOOREMS aryI , acryl heteroaryl ,

het erocycl oal kenyl, or carbocyclo, which is optionally
subst.i | pre substituents sel ected

St rgiﬂw% &tgﬁﬁw& y]f hal ogen, trifluoronethyl,
nitro and amno; R, R3, R4, R5, R7, Rg,R9, R o and R
are each independentl dr ogen, hydroxy, . hal ogen,.
o o GeCOmERgY: 1o af bt ORTE RO ARY R dREpyide a compound
f usaAEPIahhes used fRr sa affectite H-pRIBEFREN! Inhdbit@dnfbrnenhancing the
are_each jndependently an int e%gr ran izglg f(liom 0 %o 4;
an@ioavagalylity oban entigHicekazens & lomveit gpaverse effects.

10P- 9l ycoprietghthet Dbjebi $1QhE prest invéntfinadRR6Vide Aprocess for preparing
ci nchoni ne and verapam |, "the conpound of formula (1)
i t su¢l coragousl- phar macol ogi cal activity, and,
consequgnid y, j HREpfebdR Chenti¥ {6 pfVidd &l pHirmaceutical
t he bi og_gsi ?%ﬁﬁﬁ@%&%ﬁ@cgﬁger agee%t S bypi nl*lli bi t’ ng aceutica
t heomposition gontaining syahaipninosing.

15 DETAILED DESCRIPTION OF THE INVENTION

In accordance with one aspect of the present invention, there is provided a
compound of formula (I) and a pharmaceutically acceptable salt thereof:

Re Ry _ Ry Re
Raéme-Q—x—(cHﬂrzo—(cuz):&R,

R; H R
O*P 11 Ry
Ry

20 )

wherein,
R, is aryl, heteroaryl, acrylaryl, acrylheteroaryl, heterocycloalkenyl, or
carbocyclo, which is optionally substituted with one or more substituents selected
25  from C.s alkyl, hydroxy, C;.s alkoxy, halogen, trifluoromethyl, nitro and amino;
R,, Rs, Ry, Rs, Rg, Ry, Rs, Rg, Ryg and Ry; are each independently hydrogen,
hydroxy, halogen, nitro, Cys alkyl or alkoxy, R¢ and Ry, being optionally fused



In the conpound of fornmula (1) of the present

invention, preferred is unsubstituted or substituted
WQEhb@aws309pyri di ne, pyrazine, quinoline, isoquiPOi/KR2G04/002550

qui nazol i ne, qui noxal i ne, pyrazole, imdazole,

triazol e, oxazole, thiazole, oxadiazole, thiadiazole,

benzt hi azol e, benzoxazol e, chronone, qui nol one,

cinnanmi c or quinoline acryl. Representative exanpl es

of the conpound of formula (1) knclude:

qui nol i ne- 3-car boxyric acid

[2-(2-4-[2-(6, 7-di met hoxy- 3, 4-di hydro-1 H i soqui nolin-2

-yl)-ethyl 1-phenyl 5 2H LAz .
ol k@eﬁﬁ ¥04}05%0% {l}éct ﬁ&#@%&% P2 ani de;
qui nol i neand-icarclzaxly indepersdedtly an integer ranging from O to 4; and
[2-(2-{ %é 607~ | met hoxy- 3, 4-di hydr o-
| H i soqtihottan¥20) - et hyl ]-r henyl }-2H tetr
azol - 5-yl) -4, 5-di net hoxy- phenyl ] - am de;
SI[ ;o?gl ?ﬁfnil{gee ( ’eggéq? oo 1|rq|8§(]y %gélggcegrﬂ‘gpg} onhibitors, e.g., cyclosporin A,

| Hein REkinE Olahdl- ZetdphnSL hithd - Bh@pyhnd 26F t €rfnula (1) itself has no
azo| - 5-yl) -4, 5-di net hoxy- phenyl | - am de; ) . .
quPhymagelogicahpefbsi, apd.ongequently, causes no side effects, while enhancing

2 AT i . . : . )
[2_ ;r/ 12?\;12{1/%5)1(1%% éf;] gtlhtfﬂ_é%&l_’él_}i@egtm?ts ‘ﬂ)y%lméﬁfr%’thbhbﬁﬁ%“f)mgly%opmtem. |
azol - 5- 11 yhes ,cgmgpwg wﬁx@anph]@ngp ]ofathp dgesent invention, preferred R; is

107 SHRRGIGE L SR, Shond” ey pne guinolip, froauinoline
2- ghinaeeling, fuiphxaliie, pgrazele, imidazole, triazole, oxazole, thiazole, oxadiazole,
ghﬁlﬁ%@:a%og@,ﬁgggﬁ%o;?ﬁ, :B?BQ&Z&%I@? slﬁ%{rloh@,nzpﬂﬁblone, cinnamic or quinoline
achdfy2- (2-{4-[ 2- (6, 7-di net hoxy- 3, 4- di hydr o-

R I e

154- et hoygyinglingi8ldartsoxglicar boxyl i ¢ aci d _ _ _ acid
[22%;2-%?@%%—%&&%2?@%@%&1I&i-llshéﬁgﬁn%hln- -IyB9e%H}|71T-%hler%71-2H-tetraz
et bREO)-45ydihmethdxydbtivay tinyidpheny! | - ani de;

quinoline-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-tetr
20  azol-5-yl)-4,5-dimethoxy-phenyl]-amide; o

isoquinoline-3-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl } -2H-tetr
azol-5-yl)-4,5-dimethoxy-phenyl]-amide;
quinoline-8-carboxylic acid
25  [2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-tetr
azol-5-yl)-4,5-dimethoxy-phenyl]-amide;
isoquinoline-1-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide;
30 quinoline-4-carboxylic acid



qui noxal i ne-2-car boxylic acid
[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-

woRG0sospednol i n-2-yl ) -ethyl ] -phenyl }-2Ht PCT/KR2004/002550
etrazol -5-yl) -4, 5-di met hoxy- phenyl ] - am de;
pyri di ne- 2- carboxylic acid
[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-
| Hisoquinolin-2-yl)-ethyl]-phenyl}-2Ht
etrazol -5-yl) -4, 5-di met hoxy- phenyl ] - am de;
N-[2-(2-{4-[2-(6, 7-di met hoxy- 3, 4- di hydr o-
H-i soqui nol i n-2-yl)-ethyl]-phe

e Y ! ) 1o ni cot i
AN TR RO -G8 i 2
H- ietiagol-Hroflj-#,52di ide;
nyi?‘-agl—l- ?gp azoll%ntie-X cfat}hp%nyg?em; heoxy- phenyl ] -isonicoti .
nam de; 4|EJ’§]F OE(VF@J@H%W%&%}Wxgﬁgci d acid
[2 2-[{3:(2{ {:15[2@(((,%ﬁmé%?ﬁgﬁga&i@d%dli}hywquiﬂd}hi—myéﬂhgl]i-phenyl}-2H—t

2 Vbt Sl B S by iR o e
N L2 2qﬁﬁf]dx?;ﬁﬁéﬁ7cﬁb@5§ﬂf§gy]f)3, wdl hydr o- 1 Hi soqui nol i acid
oy T2 Vb oRmEthpry -3t il s apinaNin F-ybesBabrhenyl) 28

RaRbDS! @,g@ﬁ%}%&&ybh&m}:aﬁide-

i2-(2-{4- 2- - di mef hoxy- 3, 4- di Rydro- | Hi soqui nol i n- )
2-yl ) - ebVrigine-2-cprbenylis - 2 ¢ acid

| . - 1 oo L 3 -

B T Bl g
n- Zispryl- - oxy-phenyl]-amide;
)2 i B A OB e
4- diyhy-aHetelteizols Hli-hSHdimehgpty) phertyy]-hicptisamide;
nyl }- 2ﬂ}%ﬁk%ﬁl[2-5(6}‘}-211'1&516%-%‘?4-{1%&3 B¥bkitolih ¥Ry B ethyl]-phe

benzam
15N [n3A -2 H - tetrfa2e I 5-yT)-4li5 rdinethgxy3pHerdil Risdnwotiblamsdegui nol |
n-2-yl)-et h%/.l lz_agheb 0 d
nyl } - 2HPY PR et Q/’W 1%, 5- di net hoxy-plienyl]-4-fluoro acl
- bgpqarfddER-(6\7 {dEméhok-3,2-d{I6ydfo ditiriddaminoldi-2-yl)-ethyl]-phenyl} -2H-t
4-di h¥d]’r:§ i)(H-i S ?Aji nol i nhZ@XL%-e hyl]- r
enfIRZoEp vik-a5methqxyyphenyl %oxy- phenyl ]-3, 4-di fl
uor o- benzpri(2lg4-[RhisoRbRACthx -3 L aiiyidrs- 1 BEisdquinolin-2-yl)-ethyl]-phe
20 nyl}-2H-tetrazol-5-y1)-4,5-dimethoxy-phenyl]-benzamide;

naphthalene-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl}-phenyl } -2H-t
etrazol-5-y1)-4,5-dimethoxy-phenyl]-amide;
N-[2-(2-{4-[2~(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phe
25  nyl}-2H-tetrazol-5-y1)-4,5-dimethoxy-phenyl]-2-fluoro-benzamide;
N-[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phe
nyl}-2H-tetrazol-5-yl1)-4,5-dimethoxy-phenyl]-3-fluoro-benzamide;
N-[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phe
nyl}-2H-tetrazol-5-yl1)-4,5-dimethoxy-phenyl]-4-fluoro-benzamide;
30 N-[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phe



[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-| H i soqui nol i n-
2-yl)-ethyl]-phenyl}-2Ht

we@Re0amnsdo9b- yl ) - 4, 5- di net hoxy- phenyl ] - am de; PCT/KR2004/002550
furan- 3-carboxylic acid
[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-| H i soqui nol i n-
2-yl)-ethyl]- rhenyl}-2Ht
etrazol -5-yl) -4, 5-di met hoxy- phenyl ] - am de;
4- oxo0- 4H chr onene- 2- car boxylic acid
[2-(2-{4-[2-(6, 7-di met hoxy- 3, 4-di hydr o-| H i soqui nol i n-
2-yl)-ethyl]- phenyl} 2H-t

et r aﬁhé}'ﬁfﬁlﬁ)‘%%l % MD %%g%}‘%g'l{/% (ﬂﬁuoao-benzamlde

[2 ( 2- { hipghdre- 37~cdtl:nrmyhoxy 3, 4-di hydro-| Hi soqui nol i n- acid

et %i& 345[5y«];§? H g%}()ﬁ%-?-h%gy}ygﬁ% r}ﬁ-}sogmn(%m -2-yl)-ethyl]-phenyl}-2H-t
5- Bﬁdﬁﬁxy‘g - % diftdtisduyopiesne] Raraitdpoxyl i ¢ aci d

—vy

[2-(2-{ dlrrethoxy34d|hydro- .
S| Hi soq BT% ﬁar °§9Y1)‘° et hyl ] - phenyl } - 2H-t acid
et '[NQJ {45[?)((6’7 ﬁuﬁeﬂhbﬁ?lm &1 -] soqiirdin- 2—yl) ~ethyl]-phenyl}-2H-t

5-neth - oo4H—cromsne20abxy|caC|

23(@2‘{ h-4.6; dimethaxyhRgnysl-amniiehy dr o- | H i soqui nol i n-
2 yl)- GHMCJ-ZlH[éTﬁGﬁﬁ'ehe@'?&atrbox hc acid

etrazol - (g‘ - di met hoxy- p enyl]-am
6 (55 - 250 Pl ok arlbb PRk 2ryD)-cthyl]-phenyl} 26t
10l 26&%2614518&) 48, c?mﬁ%t Wyﬁk ehydr O-

oqui nal’i n-2-

et razol 65mgthyl-4; @cqﬂﬂHeqlmgmyn@rﬂewgqxsdm de; acid
kf% 350{514@(%0’%%5 9&9&&6 g?ﬁ—‘@gqgmﬂﬁﬁl%-yl) -ethyl]-phenyl}-2H-t
H- |eﬂraq<rjj-5uyll)-41 52d1me}hcs¢}hylhe]nyﬂ)]amn;de}; 2Ht
t t .
ci not | nd- Ak G4 B gpeRO S Rrbo AT acid
15|[ EI:[E-ZQ{{ZH«-|[22(€(,%—dﬁﬂdthmym*—ydﬂ@dﬁed[[ﬁysdnumolm- -y)-ethyl]-phenyl}-2H-t
I soqu 2H-t
et CH269 i %y& '51%2@23% %{b'lﬁ it % ani de;
5-methoxy-4- oxo-4H chromene-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl } -2H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide;

20 6-fluoro-4-oxo-4H-chromene-2-carboxylic ’ acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl} -2H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide;

6-bromo-4-oxo0-4H-chromene-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl} -2H-t
25  etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide;
cinoline-4-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl } -2H-t
etrazol-5-y1)-4,5-dimethoxy-phenyl]-amide;
4-ox0-4H-chromene-3-carboxylic acid
30 [2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-t



4- ox0- 4H chr onene- 3- car boxylic acid
[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-| H i soqui nol i n-

w@2005p33bhyl | - plienyl}-2Htetrazol -5-yl) -4, 5- APEEEKROO0WA002550

W

15

20

phenyl ] - am de; qui noline-3-carboxylic acid
[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-| H i soqui nol i n-
2-yl)-ethyl]-phenyl}-2Ht

etrazol -5-yl)-4,5-di fl uoro-phenyl]-am de;

qui nol i ne- 3-car boxylic acid
[2-(2-{4-[2-(6,7-dinethoxy-3,4-£ hydr o- | H i soqui nol i n-
2-yl)-ethyl sul fanyl]-phen

1 gy oo -an o

2-[ 2- (6qﬁ1mhlnet-340m3bo$yl4@ di hydro-I| Hi soqui nol i n- 2-yl -

acid

TR e I

n- %tmlzél——%ﬂ%‘ﬂl&cﬂlhhoro-phenyl] -amide;
nyl } - 2H-t et razcﬂ carb)c/)xglhc 5-di net hoxy- phenyl ] - 3- phenyl -

acryl anfdgEoline-

acid

%2 (Q2{'4{-|_ZE {Q?-(cﬁm@t}ﬁixsfel iy dzo AT oydirdlinkR iydpethiyRal fanyl]-phen

nyly}lil'gﬁ F%?%ﬁﬂzéTylkiﬂ -dimethog-Rhe A kemidny | ] - 3- qui nol i

3-yl - qgmdlﬁmgi@arb@ﬁylhé 0X0- 4H chr onmene- 2- car boxyl i c

acid

{ [ 21 223(64);@#%%%9' %ﬁMYQTOéﬁTgAOHDWZ%{MGHwD -2H-tetrazol-5-yl1]-4,5
10 - Qﬁﬁétho%ﬁﬁg%ﬁl -ghidet r azol -

hoxy hen lTL am de The conp
for rrul aN-[3-(2rdg- [Be( -dpagtag

R i N S

N-[2-(2-{4-[2

xw,+ﬁ@yﬂm-|lbwsagumam2-ﬁ}) -ethyl]-phe

6,7-dimethoxy-3,4-dihydro-1H- 1soqu1n011n 2-yl)-ethyl]-phe

nyl}-2H-tetrazol-5-yl1)-4,5-dimethoxy-phenyl]-3-quinolin-3-yl-acrylamide; and

4-o0x0-4H-chromene-2-carboxylic

acid

(2-{2-[4-(2-{[2-(3,4-dimethoxy-phenyl)-ethyl]-methyl-amino } -ethyl)-phenyl]-2H-

tetrazol-5-yl}-4,5-dimethoxy-phenyl)-amide.

The compound of formula (I) may be prepared by the following Reaction

Scheme A:



i (vm ", (M) RR>-{ N==NN. 8 X- (CH) - -
(CH- RR, NO R(IVV RILR4 RRX- (OH- NHN=N R
woRsm3dwerein: R, R, R3, R4, R5 R7, and X PE/ERRV4/002550
same nmeanings as defined in formula (1); R and R' are

each dependently OH, C or Br; and L is benzyl or
tolyl. In Reaction Schene A, the conpound of fornula
(1) may be prepared by (i) cyclizing a conmpound of
formula (V) with a conpound of f7ornula (VI) in

t hepresence of a base to obtain a conmpound of fornmula
(I'V); (ii) hydrogenating the conpound of forrmula (1V)
in the presence of¥a %g@c}ﬁgé o obtai n a conmpound of
formula (11); and g the conpound of
formula (11) obtaine® _Rn step (ii) wth a conmpound of
formula (I11) i*\g| Ehdspr8&sence of a base or a

condensi ng agent® TH& khase used in step (i rmy be
seloget/ed-framithe gFBup. eondl 3tinera-(cHa,

®) @ R R

Rs O l

Ra y Ri_Re

. o HzN—Q—X—(CHz)m‘ﬁ':(CHzln’Q‘Rs
R, (VIID) ’ Ri1 Rep
Rs H Ry Rg

Rq SNMson ey YxicHa- (CHz)nQRs

.Rj3 NO2 Rs R4 R1o
Rz‘ (V) (‘r'[)

—Q—g —Q—— —(CHz)m_“N_(CHz)nAQ*

Ri1 Ryp
o
Rz —tf’R.
Q—& —Q‘—tcHerN—tcHanQ G
R11 Ry
N
_Q—< —®—x—(cH2)m N——ICsz.,AQ

Ri1 Ryg
1
wherein:
Ri, Ry, Rs, Ry, Rs, Rg, Ry, Rg, Ro, Ryg, Ryj, m, n and X have the same
5 meanings as defined in formula (I);

R’ and R”’ are each dependently OH, Cl or Br; and

L is benzyl or tolyl.

In Reaction Scheme A, the compound of formula (I) may be prepared by (1)
cyclizing a compound of formula (V) with a compound of formula (VI) in the



pyridine, triethylam ne and diisopropyl et hyl am ne.
Step (i) may be conducted in a solvent such as
woredohassob7 et hanol, chl orof orm di chl or omet hanBCT/KR2004/002550
t et rahydrof uran, ethyl ether, hexane and tol uene, and
t he compound of fornmula (VI) may be enployed in an
anount ranging from1l to 2 equivalents based on 1
equi val ent of the conmpound of formula (V). Step (ii)
may be conducted in a solvent, such as nethanol,
et hanol , chl orof orm dichl oronethane, tetrahydrofuran,
et hyl et her hexane and tol uene, at a tenperature
rangi f
@%@g F)g g‘tl%\ ]3? %ﬁt{fp‘ aa@ h&frgg %g ?é 1a (?Y) 5(51? I%y(ﬂdgenatmg the
palcbaghound opﬁ [fetruia LAY 3 tlza pxescl:m:eaeﬁ/s tcatalysn tetobtrin a compound of

(I If%l?ﬁl‘l %}Frgﬁ ﬁg?% f fo % m&& dze aﬂwzan f@? bBY%ERd in step (ii)

r elwath a/eompoﬂn(bmflfomhlar(ﬂl)ah thépresampafadasé of @ emﬂeasing agent.

5\ g ng e ciiRe 64 Shedte v iadabe StekiECe bR fl, BB Sonsisting of
t hgygiaimeotidhyimire amd dlus(obirdpylelbl‘iylbﬂuﬁ&e Siélﬁ ¥ asdynige conducted in a

agent nm resent I n.an.a ran r 1t
eq GPWSP%%‘%‘E" %,r%qﬂéa,nggﬂ hanQl nﬁ OF%foﬁne Eﬂ BWE?? e?etrfhydroﬁlran
eqetiMadtBet hefanehad ¢sluBee) Add dhe é&flﬁ@ﬂrﬂ dﬂfbl‘zmuly(ﬁ’lpﬁﬁ? be employed

for Step (iii) enconpasses trY?i am_ne,
ent%

di %W@Pﬂwaaﬁinﬁér%d ey G aredion’ Lemieaigntaf the compound

loag%ﬂomﬁl@p@? (iii) may be selected fromthe group
consi stin

| - (3-di ﬁéﬁph)ﬁlhrﬁl% pbeb spnsiucted iy lac plers i ficheas methanol, ethanol,
N, glﬂogbf&‘lﬁl gg' fe Irofhirgn, ethYle her gn 511(2 toluene, at a

I sobrop car Iim 1-cyc
hOWlTlWBWW Immgaﬁ‘pmwo d:e)50rr§£ Ia;ld the P@iﬁl}'@hé@mtqﬁmﬁa} way be selected

" Gt MR ateon sopsisinestpradiom, Rimim and Fime Al ace
15t he condestepr(giagencompowskaf fammﬂaeﬁll()lma}) be employed in an amount
4- (di net hyl am di t
SRR T AR BB 5l 0 RTMAISRE R §8 coppwound of
on fcli:rnastialI(I/I;l:c ef?lhe biftsetd‘f@tqo(m)m?g' bﬁ‘us‘edrlmahean(ldm]) rangdieg from 1 to 2
cylation o or mu a
oL PRy S G By PamPPIRS B B E ALY sttlsghg fondensing
?l ? élﬁrrgase]g)@ 9%e1@tﬁh@h€gn%1mt ringih ﬁ’(’ﬁﬁfC hyd B@’qﬁﬁﬁleﬂﬁs preferably from
et rahydrof uran an | X3l refer
20 dHOoF GHUVRSAE DA %qw?i rtéﬁe § maowecﬁﬁﬁom%(ﬂ) The base for
I aRgHNGiih F HFomPeYses ttﬁeﬂﬁ%ﬁi‘ﬁb] idi&topylethylamine and pyridine; and the

condensing agent in step (iii) may be selected from the group consisting of

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, N,N’-dicyclohexylcarbodiimide,
N,N’-diisopropylcarbodiimide ' and
25  1-cyclohexyl-3-(2-(morpholinoethyl)carbodiimide) methyl-p-toluenesulfonate,
preferably 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide. In case the condensing
agent is used in step (iii), 4-(dimethylamino)pyridine may be added as a catalyst in
an amount ranging from 0.05 to 0.3 equivalent based on 1 equivalent of the
compound of formula (II). The acylation of the compound of formula (II) may be
30 carried out in a solvent selected from the group consisting of dichloromethane,



poi nt of the solvent enployed, preferably from10 to
40 C. I n Reaction Schene A, the conpound of fornula

w@ Xosns3p9be prepared by reacting a conpound of PEDKRR004/002550
(M1) with toluenesul fonyl chloride or benzenesul f onyl
chl oride according to the method described in Bulletin
of the Chem cal Society of Japan Vol. 49(7), 1920-1923
(1976). In this reaction, toluenesul fonyl chloride or
benzenesul fonyl chloride may begused in an anount
ranging from0.5 to 5 equival ents, preferably from1l
to 2 equivalents, per 1 equivalent of the conpound of

f olrcgié{,ﬁ?fo%r &Ne%ﬂ%}%ﬁ{ En%ﬂ'ﬁ&%ﬁt%ﬁﬁ%%y {;}xtrgﬁ’ %ﬂﬂcf &hibhnR, preferably

c hidiohdéronrethanetand kjibrofoumaat, a teniperatize ra:eglhg rfx:dm 0§ C to the boiling
wat er erature,r forom 0~20 C,
pr QPE}%&%} F?lgg?p Thifoxed, B 2?%5‘{@}’%0%33%% 4pdcof fornul a
(V1) nayn Reapti@p Stkemd, rthacbimpguad adnforaold @f) fay rhel prepared by
éx%%?\émg%gea Co%qng of f@ppn%hﬁtg ngﬂlat I%c?luglrléasﬁ on}% chlorlde or
dl fb%ﬁi&n@mlfcﬁi Yc{mﬁdb? re}tcctcﬁ?dltngt ® thé ngahed ulescrifedf or Builletin of the
y genat i e
{ h&ksmadan S8cigh ot otapan, S0IT 8900, do20d5TsoeT6ht I this reaction,

E Ortél\ilaﬁ’es(lﬂbhill) ehl@ﬂﬂe 0@ 3&&1&&&5{111 oemeids! nefy beru¥ed dn an amount

1) wth sodiumnitrjite and see BuIIetln of
théar@i%gnﬁi%m Societdy earivaleptin I%ﬂerab (fym 4 o921 eguivalents, per 1

10( 1%@%5:11{ ?f %ho 'rcﬁunﬁbﬁﬁé bﬁfdrﬁﬁla ), aR8$id RActRS] ﬂiﬁ? Be tbfiducted in a

(X) and corrpound of fornula

(XB¢1Vm95®@t@chﬁioneﬂ1%ﬂpup n:oas1§f<bmg/ ehchlosoleane tetphypdrofyran, ethanol,
d| C ororre ane ?geaf #@%{r}%‘ Taf IH rfmhyl ett‘n G’@g}g&a’lfﬁrgbly from 0 to

and°Col uene at a tenperature rangl ng from 0to 50 C
The cat t Ui 0 0
recal |1 el Yy spRBaind ¢ ehruB! (VD" B Be frePared by, reacting o
15catcahystind afifbrivuda (Y)dwithy e catiponnd bf fdrmwm@ﬁbumdlecpresence of a base,
fornmula (LX conduct.ed i n | v S
e erm By 2k BRI Bl o iR iy BRI 18§l compound of
t etformyld r@K)r iydrogdnayihg tthe conipexad ef dbrmolau@xg, inathe gresence of a
tergg&i}%ti 46 Sform a compound of formula (VIII), and reacting the compound of
formula (VII) with sodium nitrite and HCI (see Bulletin of the Chemical Society of
20 ~ Japan Vol. 49(7), 1920-1923 (1976)). '
In this preparation, the reaction between the compound of formula (X) and

the compound of formula (XI) may be carried out in a solvent selected from the
group consisting of methanol, ethanol, chloroform, dichloromethane, tetrahydrofuran,
ethylether, hexane and toluene, at a temperature ranging from 0 to 50°C.

25 The catalyst suitable for this preparation is a metallic catalyst such as
palladium, platinium or zinc catalyst, and the hydrogenation of the compound of
formula (IX) may be conducted in a solvent such as methanol, ethanol, chloroform,
dichloromethane, tetrahydrofuran, ethylether, hexane or toluene, at a temperature
ranging from 0 to 50°C.

30 The amount of sodium nitrite used in this preparation may range from 1 to



ranging fromO to 50 C. The anmount of sodiumnitrite

used in this preparation my range from1l tol0 5
weowswsdoent s, preferably from1 to 3 equi val enPGT/KRe#04402550

equi val ent of the conpound of formula (VII1), while

HC may be enployed in an anmount ranging from0.5 to 1

equi val ent based on 1 equival ent of the conpound of

formula (VII1). The reaction converting the conpound

of fornula (VII1) into the compgynd of formula (VI)

may be conducted in a solvent such as ethanol,

met hanol or water, at a tenperature ranging from-10

to 2 r t C. r th

3 %w?x%e\?ﬁsﬁ ‘ ﬁlkélfé(raf){:yo rﬁoggsgst% 3. Eﬁﬁﬁgﬁﬁl@) §er 1 %%ulvalent of the

phaon@ound mfatbh;auhn(c\élﬂ)amheleé&m nufy bd enml@reﬂaapmbampnnt ranging
Elg%nb eaﬁfvgfegfgéére)g qoqu'o g g%ti%él{ Dr Al o'?rgﬁgcgﬁl'?f &t dt%frnula (VIID).

may The med:tmﬁ eohxfertmg thee cgmpoymd: oﬁsfomlullag(\/dﬂ) into the compound of

B% élgwgp %]‘Igg}aa bqﬁ %Eét%géﬁ ? s%(ljlve&t §f&d§%§ ftat aa(;):ly Erbqtl?délol or water, at
aciatemlp @fétm% Iﬁﬁgﬁhg feotn ubd ¢o am@ praﬁrﬂﬂycﬁragﬁ iocp 5°C.
acl

Zg.cgl n:»,% pmgo e:| ampgqsglgtr nevegjglio& egpgqnpeésgé,l av1%hm its scope, a

g)‘hbﬁhﬁce%@lbﬂlly RRtepthble agi of tH@hﬁ%E/c@ﬁlfdﬂem inhibitor of formula (I)
roxynal ei ¢ acid, benzoi c .aci

nzoi ¢ acid,
phé’ﬁ‘;’ﬂl"ﬁ‘é Stifhc an M QT ganic o Hhganic ap g‘glpif‘iig%? ingriggnic or drganic acid

10Met se16QBH Froas b gl%ﬁﬁ %Sﬁﬁblﬂlﬁgmf Ey(ﬁ‘ébﬁilo@l’échmd hydrobromlc acid,
t ol ueénesul foni c acid. p- gl ycopr ot ei n i nhi bi tor

t heulbiiee asid,i phesphoie amsly niEiCaapd.npestisr acdd, glycolic a01d lactic acid,
WE' sl ‘P%&lgnférhc?(ﬂtsh(%ﬁﬂfceém@gﬁﬁ’éaﬂﬂ@ églﬂi 'iﬁnﬁ?ﬁ: acid, malic acid,
absd digestive tract dué to the
| nhmidsi bcyacai:ttaﬁnn@faqi gityie g tastorbicTacd, pahimac acid, maleic acid,
fur hect , e n [
né“s.w il ac&ﬁ ShaIe %a, ‘h%{d;&%teglécﬁ&I 968, Shenylacetic acid,
15f orcnmiaan(:l ;md; sahpyiar manhwmeﬂmnbwlﬁnn@mcahl benzgnsulfonic acid and
Q et her. .with an anticancer agent, which is
eff%lg‘le{l?/sélﬁ) C%%{Si i mprovi ng or increasing the efficacy

of the amké 9%1?@6pr@&ﬁﬂinh1161bdr oMBE @rEdeng iBrenti6n o4y BE administered

t he suscept| bi of a.tunor to th nti cancer
1n combmatlon w1 an anticancer agent wﬁlcﬁ 1S not readlly absorbed in the

digestive tract due to the inhibitory action of p-glycoprotein. Thus, in a further
20" ‘aspect, the present invention provides a composition comprising the
p-glycoprotein inhibitor of formula (I) or a pharmaceutically acceptable salt
thereof together with an anticancer agent, which is effective in:
(a) improving or increasing the efficacy of the anticancer agent;
(b) increasing or restoring the susceptibility of a tumor to the anticancer
25 agent; or
(¢) reducing or reversing MDR of a tumor to the anticancer agent
regardless of whether the MDR is acquired, induced or innate.
Preferred examples of the anticancer agent include taxan (e.g., paclitaxel
and docetaxel), vinca alkaloid (e.g., vincristine, vinblastine and vinorelbine),
30 anthracycline (e.g., daunomycin, daunorubicin, doxorubicin and aclarubicin),



agent; or (c) reducing or reversing MDR of a tunor to

the anticancer agent regardl ess of whether the MDR is
waewmsiswe? i nduced or innate. Preferred exanpl BGT/BR2404802550

anti cancer agent include taxan (e.g., paclitaxel and

docet axel ), vinca alkaloid (e.g., vincristine,

vi nbl asti ne and vi norel bine), anthracycline (e.qg.,

daunonyci n, daunorubi ci n, doxorubicin and

acl arubicin), 11 canptothecin (e49., topotecan and

I rinotecan), podophyllotoxin (e.g., etoposide and V

16), mtoxantrone, actinonycin, colchicine,

gram cidine D, and apsacrine..ln a further ect, . the .

pr%@éﬂpﬂ}eﬁ% ¢-BonlOBPITRY 2 alrﬂ}?é?%i’eﬁ?ﬁ?%yﬁ%%xm cEl etoposide

COZRPYIPY 6} inkStmticheNgctitvenyronneldtdciat, framividing D) amd amsacrine.

a pharmaceutjcally acceptable salt thereof as

an .
ef fect i V& # ngFIer cHPoelogBE nBTSGHl HYSREPHRBHAq P pharmaceutical
aCE@rﬁ?é’QﬁSn CHhp$dife B¥PE@APSundofofdiBfuldd)j torvesphdimaceutically
the treatnment of a_ mammal ich suffers from a.%arﬁ:er: .

5 (agcoentabitpaly shaseof A% ABAEECHINE 1agrericat jogatherwith pharmaceutically
anﬁéc%gih%gé AR expidntd Oor BiHeEARGitRfes ftl e &rddi@ent of a mammal
susceptibi ity df a tumor to the anticancer agent; or
( cywhich suéfens foor a eanearse MDR of a tunor to the
antican en ﬁfﬁm MR | .
acqui reg,g)rﬁoﬁ_ 5’éé\éé §irgﬁ|{cg%1a§§2}.lé) e g%gfér%ggﬁ(tzl cal agent _
conposi (bptv intreake oprassanthd swseeptikilityvela Bamebionthie gntigancer

1Ofor oral_adm nistration, or parenteral admnistration
such as aigﬁ]?tt’gﬁuscul ar, intravenous or transder mal
aﬂm ni st(cpto reducd-or reveade MIDR of 8 ttwmpi tmihetdmicancer agent regardless
pha ceuti.c osi .1 agn. of resent invention
rraQH’TVZ‘Eﬁwf ﬁéemqg?cqué’iﬁ ep%ugégﬁreﬁmﬁg% et, powder,
rigid Of'll"lfepf;ihagtﬁbaélit'mal: apatpesitiem| of i the, peesehsi brvention may be
m ¢roe iQn, or .aqyeous, di.spersion _prepared i
co%RF@?ﬂqthaal OhafiiLr AEBRISHRTO,; (O é’la“f)né%é S%qusgﬁn%n such as

15 PhaftPReeishieaintvvesasirablne depneil piderinistrationh as

bi ndi ng agent e..g,, pregel atjnized [ .
J Fo% ora a(dmlglstraﬁongﬁie pilart]rlrr%aeceu 1ca{lzgons11t)gsrlﬁgﬂ of the present

invention may take the form of tablet, coated tablet, powder, rigid or soft gelatin
capsule, solution, emulsion, microemulsion, or aqueous dispersion prepared in the
conventional manner together with at least one pharmaceutically acceptable
20 excipients, such as binding agents (e.g., pregelatinized maize starch,
polyvinylpyrrolidone and hydroxypropyl methylcellulose); fillers (e.g., lactose,
microcrystalline cellulose and calcium hydrogen phosphate); lubricants (e.g.,
niagnesium stearate, talc and silica); disintegrants (e.g., sodium lauryl sulphate
and sodium starch glycolate). These tablets may be coated by the methods well
25 known in the art. Liquid preparations for oral administration may take the form
of, for example, solutions, syrups or suspensions, or they may be presented as a
dry product for constitution with water or other suitable vehicle before use. Such
liquid preparations may be prepared by the conventional means together with at
least one pharmaceutically acceptable additive such as a suspending agent (e.g.,
30 sorbitol syrup, a cellulose derivative and a hydrogenated edible fat); an



pol yvi nyl pyrrol i done and hydroxypropyl
nmet hyl cel lul ose); fillers (e.g., |actose,
wOor@sos3oyst al | i ne cel | ul ose and cal ci um hydr ogeeT/KR2004/002550
phosphate); lubricants (e.g., magnesium stearate, talc
and silica); disintegrants (e.g., sodium |l auryl
sul phate and sodium starch glycol ate). These tablets
may be coated by the nmethods well known in the art.
Liquid preparations for oral adp nistration may take
the formof, for exanple, solutions, syrups or
?uspen3|ons or they may be presented as a dry product
or nstitution wt or other suitable v
beFBI 4EE SESeitdar i mgeaoaiog nRpaf o By Y Ey® 5. almond
b% ofheil§ Oét},‘{&n ltert}@m 3d1cdfﬁ>£% Nghdt ﬁaeli:ijd‘r@lted/\nvbgetﬁblel &id)s tandng preservative
armaceutically acce iti as
D & Badneihy Leepropp Lpa roBTsREGH PR DI LAY These preperations
degia !aélbéf Qofifith &t (BAdf eASDAtTRE sgillide| 164t Jonedehduring, colouring or
enul Sifying agent (e.g., lecithin and acacia); a

5noﬁWG@F@@mgsﬁg@§hiiscM@f9Bﬂ§te al nond oil, oily ester,
et hyl a'ﬂfé“gé %Qcédtﬁsai ' &K}ﬁ% ti4EI6F amee p%éeht #Renflon may be

preservativ r propyl - p- hydr oxybenzoat e

anforsorlatied fgtp@rpnteml@gj@lpwgggpgbya}gguweéqog@rm@pﬁus infusion.
at Fbﬁﬁﬁfa‘cﬁﬁ? fMBLe%ﬁoﬁ %Iléy 85 R‘?éseﬁt%asiﬁ uﬂﬂedofsh%é’ ﬂﬂﬁd 8¢, in ampoules

as appropri at
p har rracmultl—dad;e com;aumrs,l Wﬂtho an tadée@ rrressivativey e nfhe pharmaceutical

10 o?éﬁ]?x%o%ﬁgg%‘ nﬂf fhidk Qe %hﬁn&eg@s:qgﬁsqgh@' s%?:%t?&dso& Qﬁ’mlsmns in oily,

or cont’i huous 1 usi on rmul at i
f oaquesqusatmadnohm;z viehighes; sadtcedtaim smnfacttam,ssmpemsoomﬁ or emulsifiers,

RN T T N

”H}éolﬁmbﬁ aleehélpiyool, chep@nsipoigsthgleheglyoois4 @), 011 fatty acid, fatty
emul sj ons i Hégg CIéﬁ)]/i aqueous or al coholic vehicles, and
coRfid GFteL 3y jde. suspensions or enulsifiers, which

15may be Sﬂieec Mm%b&ﬁid&ﬂt eémpsﬁhbﬁleoﬁothﬂ Ipiesengl m&’aon may be
sol uti, on I e soI

(e: a muigé PLFC)) & gﬂydge aamlnlst'r%mleog@p ahtlgaaé)tcpgl agent, or in

ac 'cgnf’r’ﬁ“’ﬁa%fonasﬁﬁh %é’ £fidafBer adeat.phar maceut | C aI
conposition of the present invention

adni ni stArp@paseshdallledeseeobihe fcoapoug rra %ﬁﬁlil‘?npé?ﬁe&f jiggention for
of L ARAREAGEA L hAB8R (of YprbRimately 70 kg body weight) is about from 0.1

20 mg/kg to 100 mg/kg, more preferably about from 1 mg/kg to 20 mg/kg. It should
be understood that the daily dose should be determined in light of various relevant
factors including the condition to be treated, the severity of the patient's symptoms,
the route of administration, or the physiological form of the anticancer agent; and,
therefore, the dosage suggested above should not be construed to limit the scope

25 of the invention in anyway.
The following Examples are intended to further illustrate the present

invention without limiting its scope.

Example L: Synthesis of quinoline-3-carboxylic acid
30 [2-(2-4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl-2H-tetr



conmbi nation with the anticancer agent. A proposed
daily dose of the conpound of the present invention
w0 orosmshedni stration to a human (of approxi mat ePGI/KR2009/002550
body weight) is about fromO0.1 ng/kg to 100 ny/ kg,
nore preferably about from1 ng/kg to 20 ng/kg. It
shoul d be understood that the daily dose should be
determined in |light of various relevant factors
including the condition to be tygated, the severity of
the patient's synptons, the route of adm nistration,
or the physiological formof the anticancer agent;

and, .theref or he dgs est ed above shoul d not
bea%%Fé'V [)U%g'(ﬁglehf%yfﬁhe%&ﬁé%g%% of the invention in
anyway. The follow ng Exanples are intended to further
il Lustrate the present invention without ljmting its
sc Bi'@ Exanpl e E: &/Ei hesi s of qui nolrtiprﬁ}%%rgtlgllér bogyl iC of
acig2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenylamine
[2-(2-4-[2-(6, 7-di net hoxy- 3, 4-di hydro-I Hi soqui nol i n-2

5-yI )-ethyl]-phenyl-2Htetr13
gzol - 5- ?!31)' 4 Sofli DEULEsYpISNEtHana MemBepadd 229 g of 6,7-di

reparati on

f L . : .
2 Pl aRy? L hiktteisalydsoisoquingling hy drockingidenyiers dissgivpdgn 150 ml
h%fi\l‘ﬂf-idﬁrg)ég@%ﬁga%%i@éé 4 fglg oApofastivirh eRiRRMte) BINBBE g of sodium

t

brom de a

meiddisy were adderd theretangert Sheseixtoroman allRygddereastiad 00°C for 12
we is s f i I wde,

10, hEufl S PRS0 M of el (I ERARA! PUIRINAS extracted three
i otiinuts with 20dd portien of sthylaeetatee and xhe combared praste layer was
to_r 2 . i Xi m .
o B8R 3t 188red Nyt UERY i g 4B e souling
Wi sblufiof whs pobjedcted tf aetdiplced qirassare dadrentoyecthebsolwent, and the

organic |ayer washed w rat | | ‘o
0L 850 Ll B0h 8 DS B S S herivrive
15 subirae inétgo Herivativedweesddedas aunixttue ofelfidvial bhitetmblydrfioran and 150
and .the resi due rec l1ized usi t hyl acet.at e
FoMoPh HeBaith oF & o FRI QUF AP ICITiTe ApErBUte& under an
deb’iﬂi@éﬂh‘éﬁc\d@ﬂr@gﬁgﬁeis@r@fdﬁ 8 s of The@edulidiig solution was filtrated
tetrahydrofuran a 150 . .
and concentrated under a reduced pressure to obtain a residue that gave 2.03 g of
the title compound (yield 65%).
20 '"H-NMR(CDCl5) &: 6.97(d, 2H), 6.57(d, 2H), 6.53(s, 1H), 6.47(s, 1H),

3.77(s, 6H), 3.57(s, 2H), 3.50(s, 2H), 2.71(m, 8H)
Step 2: Preparation of 4,5-dimethoxy-2-nitro-p-toluenesulfonylhydrazone

25 6.90 g of p-toluenesulfonyl hydrazide was dissolved in 40 ml of ethanol,
and 7.90 g of 6-nitroveratraldehyde dissolved in a small amount of ethanol was
added thereto. The mixture was stirred at 80°C for 30 min, cooled to room
temperature, and mixed with 100 ml of water. The solid formed therein was
filtrated, washed with 100 ml of ethanol, and dried under a reduced pressure, to

30 obtain 12.0 g of the title compound (yield 85%).



m of methanol, 0.24 g of Pd/C was added thereto, and

reduced under an at nospheric hydrogen pressure for
whews®330The resulting solution was filtrated aPdI/KR2004/002550

concentrated under a reduced pressure to obtain a

resi due that gave 2.03 g of the title conmpound (yield

65% . HNVR(CDA ) d: 6.97(d, 2H), 6.57(d, 2H)

6.53(s, IH), 6.47(s, IH, 3.77(s, 6H), 3.57(s, 2H

3.50(s, 2H), 2.7 I(m 8H) Step 2 Preparati on of

4, 5- di met hoxy- 2-ni tro- p-tol uenesul f onyl hydrazone 6. 90

g of p-toluenesulfonyl hydr azi de was di ssolved in 40

m of et f it I

i ssol vdd TR LRAE HPCRIRE IR R, 7616, 1),
t hgrda(x.1Hhe.32(& 1 2k g 3vid sEHLY, 2e42(at 3180 C for 30 nin,

cooled to roomtenperature, and mxed with 100 m of

water. The solid fornmed therein was filtrated, washed
vmghs 00 m of ethangk, and dried undHeP@raneduced of

SE@G‘{ g%‘ifé%fi‘ al%\i;]ﬁ é@@rgfﬁanylg %%Ztg rﬂ;—%ongloitgyl) 6,7-dimetho

|H)<y-172§74€btra% ro-?so #ndlinkH) . 7. 41(s, I1H), 7.32(d,
3.°99(d , 2(s, 3H) Step 3: Preparation of

2 (2 4-[ 5- (4 5 dlnethoxy 2-ni tro-phenyl)-tetrazol - 2-yl

]- phenyl 4eghd/f‘ {reSedmpburRi Bﬁta&i/ed 11128%p 1 was added to 40 ml of 50%
4-tetrahydro-isoquinoline 7

obethianel and vasegpoledits Hed e@ 326n14@f %5%05‘1% @%1 ét%aﬁmn obtained by
102NQi WBRirk %@8‘3 g fgsc%iﬁrg%lgtg e A nﬁ504’ Wer &W‘% #dded thereto, and the

sol utron Obta i sso Vi ng sodi um
ni tiatuee i wasl 0oefed ofo mbi%} vag aﬂd@j cpnmoemd obdpimed Ha Step 2 was

;déslldélglgd@ﬁ 1%? %le(gf p\skgldl é: and 20d04 s fo@?x gﬂaﬁw Ndrhe resulting solution

’ssol ved
ymrasusmredafmt ]aldheutss amwvvgashebcbmtlnl NHECk esTha prggnic layer thereof

sol ution st r dg d wyt
HOWAaSTH@ ALY a‘gm fi%lefﬁ ‘sv Irleeso vv%gfagg’pamg’ aﬁﬁ Jﬁd&u&l under 2
150V egdurednpiessures ulThet essiduel twaat pakified dydicolurhh echromagography, to
Chpgﬁaﬂgg}g ﬁ@ls ecdr%oﬁr?ftylé‘l% ,}/@/s) purified by colum
1H-NMR(CDClg) 5: 8.08(d, 2H), 7.66(s, 1H), 7.45(d, 2H), 7.32(s, 1H),
6.59(d, 2H), 4.03(s, 6H), 3.85(s, 6H), 3.68(s, 2H), 3.01(m, 2H), 2.84(m, 6H)

20  Step 4: Preparation of
2-(2-4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl-2H-tetr
azol-5-y1)-4,5-dimethoxy-phenylamine

0.25 g of the compound obtained in Step 3 was mixed with 3 ml of ethanol,

25 3 ml of dichloromethane, and 0.07 g of Pd/C, and kept under a hydrogen

atmosphere for 12 hours. The reaction mixture was filtrated through a cellite pad,

the pad was washed with ethanol, and the filtrate and wash solution were

combined and distilled under a reduced pressure, to obtain 0.2 g of the title
compound (yield 85%).

30 'H-NMR(CDCl;) &: 8.21(d, 2H), 7.81(s, 1H), 7.58(d, 2H), 6.71(d, 2H),



obtain 9.0 g of the title conmpound (yield 70% .
H NVR(CDCl ) d: 8.08(d, 2H), 7.66(s, IH), 7.45(d, 2H),
wQ@ 282033091 H), 6.59(d, 2H), 4.03(s, 6H), 3.85(sPCBHKR2004/002550
3.68(s, 2H), 3.01(m 2H), 2.84(m 6H) Step 4:
Preparation of
2-(2-4-[2-(6, 7-di net hoxy- 3, 4-di hydro-| Hi soqui nol i n- 2-
yl)-ethyl]-phenyl-2Htetr
azol - 5-yl) - 4, 5- di net hoxy- phenyl g4ri ne 0.25 g of the
conmpound obtained in Step 3 was mxed with 3 m of
et hanol, 3 m of dichloronethane, and O 07 g of Pd/C,
an t r S
regcﬁgl xtun@S \I/\&/a)t—f;5 QQ)Q@(; ﬁf?%%{%ﬁ% ’a ceﬁ]%{e}’ %ggbﬁ’ 8H)
the pad was washed with ethanol, and the filtrate and

oo R R B L 8 Gope”, e
conmpound (i eI d 85% . H NVR(CDC d: 8. 21(d 2H) ,

471 giggslb;&) qbl%(ddme(a rbO)éylbcégtdldzg?g'? e’igz\{]ﬁl §$'ln1 of thionyl

3. Shlo¥ideShld oeml of tcﬂue@@raatilaxb]m@fd to react at 100°C for 12 hours. The

ggk%@ﬂﬁelxggr,%&e onéorﬁifé “8{ ‘feﬁ gu%{d grfe %thg,gm%etam a residue that
chlogyé de héﬁ@lerﬂoanouhal( MQO%)d al | oned to react

fé‘énégﬂsgraflﬁﬁ@%@@ﬁ&c%gf@ 38,0 olght E83E 110, 8.17(m, 2,

10" egighye tH)at gave 1 of the title conpound (yield 909.

H NVR(CDO” ) d: 9.64(s, IH, 9.36(s, IH, 8.85(d, IH),

8.17(m 2H), 7.92(t, IH) Step 6: Preparation of

qw i ne carb CI d i
19 W7o 7 o R gl or oSOl e, acd

- yl[2~(%{4h [6 71d1mgﬂ30xy+$,ﬁghhydro 1H—1soqu1n011n 2-yl ethyl]-phe%y—ZH-tetr
oS R PR e 0.2 3 of the
15di chl or onet hane, 0.07 g of the conpound obtained in
Step 5 6%]' go'o]f Eﬁe ocfompound obtained in Step 4 was added to 5 ml of
dichloromethane, 0.07 g of the compound obtained in Step 5 and 0.1 ml of
triethylamine were added thereto, and the mixture was kept at room temperature
for 12 hours. After washing with 50 ml of distilled water, the organic layer was
20 dried over magnesium sulfate, filtrated and distilled under a reduced pressure.
The residue was subjected to column chromatography to obtain 0.18 g of the title
compound (yield 69%).
'H-NMR(CDCl3) &: 11.86(s, 1H), 9.69(s, 1H), 8.95(s, 1H), 8.75(s, 1H),
8.23(d,A 1H), 8.12(d, 1H), 7.99(d, 1H), 7.86(t, 2H), 7.66(m, 1H), 7.46(d, 2H),
25 6.59(d, 2H), 4.06(d, 6H), 3.85(s, 6H), 3.69(s, 2H), 3.04(m, 2H), 2.83(m, 6H)

Example 2: Synthesis of quinoline-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl }-2H-t
etrazol-5-y1)-4,5-dimethoxy-phenyl]-amide

30



triethylamne were added thereto, and the m xture was

kept at roomtenperature for hours. After washing with
workoos03psti | | ed water, the organic |ayer was PET/B#2004/002550

over magnesium sulfate, filtrated and distilled under

a reduced pressure. The residue was subjected to

col umm chromat ography to obtain 0.18 g of the title

conmpound (yield 69% . H NVR(CDA ) d: 11.86(s, IH

9.69(s, IH, 8.95(s, IH), 8.75(ps IH, 8.23(d, IH,

8.12(d, IH), 7.99(d, IH), 7.86(?, , 7.66(m IH)

7.46(d, 2H), 6.59(d, 2H), 4.06(d, 6H), 3.85(s, 6H),

3. 69(s, (

Synt h espgl's?) 3‘ gé ({Hﬂlr@l_%l_dcé?t;ﬁl%m 1n6§pe8@(%m)&nﬁjle 1 and 0.05 g of

[2 ﬁﬁ}a{die[ mds Wwate nedddedy 16, 4 dmlydmb dighicrometheokj n0.1 g of

2 LGB byiE B dylcarhodimids, hydroghlgride gnd (0.005 g of

t he-@omnpthytaniab)miritice werShégedthefetexanpibe dixdocd @a:OBept at room

Sgi gqt{pggrlaﬁg% ﬂflg% eIBZC Iél%ﬁ/\sgr g%&grd %&gashglgSWq%h % ml of distilled water, the

| - oBgAtiidrahyet aab ﬂzsﬁﬁmd Bnd- @Lﬁédﬂo@af bﬂ@%ﬂeﬁhﬂe sulfate, filtrated, and

hydrochl ori de and neth i di
wedistidigdetingeie fet ucg& dPlt%ﬁ%H& xt éu*k e‘ﬁ?&?ﬁ‘ﬁ%ﬂ%ﬁf %o column

t e@HﬁfrﬁétHg& h9to b8t OIS ¢ HF HRItitheedthpeund cwela@s%) of

d
G ed L%ﬁ%@h&é &%2&8?‘65'@ 1) Py 7 iee d bRl oFl a0, 2m),
1oun@e{%& e YeRAs, g'}gas%gm iﬁy— T?ﬁ(tldQIH) Lealch ?QI@S{dt 6H), 3.85(s,

r dnmat 0

copouha7(sy28).3- 071:{%2¥1)H2 ,c@@ ) d 12 60(s I H),
8.71(s, IH, 8.40(d, 2H), 8.20(d, 2H), 8.13(d, IH,
7.90(s, 2H), 7.65(m 2H), 7.37(d, 2H), 6.58(d, 2H), _
4. Bxaupl6H) , 3: 85( sSymhgsis 3. 6708, 2Hisoqainoline-3-carhoxylic acid

si% Ifjri ﬁb‘%{é@ﬁ%%l@ca&ﬂ,%cﬁ%-ﬁl—?sfoqumohn- -yl)-ethyl]-phenyl}-2H-tetr

15[ 2-a¢@-§4HER 5 dmzthdkyaphboydy-aBiide di hydr o- | H-i soqui nol i n-

2-yl)-ethyl]-phenyl}-2Htetr
azol -5-yl) -4, 5-di met hoxy- phenyl ] -am de The procedure
of Exanfihe prové&itre epExaample2cent répeatedséxvgpt for using 3-isoquinoline
3 Icicir %l)JcIyPg lalcui3 hydrate instead of quinaldic acid to obtain 0.12 g of the title

compound (yield 62%).

20 'H-NMR(CDCls) & 12.67(s, 1H), 9.29(s, 1H), 8.83(s, 1H), 8.73(s, 1H),
8.41(d, 2H), 8.01(d, 2H), 7.93(s, 1H), 7.77(m, 2H), 7.53(d, 2H), 6.62(s, 1H), 6.57(s,
1H), 4.04(d, 6H), 3.85(s, 6H), 3.72(s, 2H), 3.07(t, 2H), 2.86(m, 6H)

Example 4: Synthesis of quinoline-8-carboxylic acid
25  [2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-tetr
azol-5-yl)-4,5-dimethoxy-phenyl]-amide :

The procedure of Example 2 was repeated except for using 8-quinoline
carboxylic acid instead of quinaldic acid, to obtain 0.13 g of the title compound
30 (yield 67%).



carboxylic acid hydrate instead of quinaldic acid to
obtain 0.12 g of the title conpound (yield 629%.

woRMMRSODCI ) d: 12.67(s, IH), 9.29(s, IH, 8.B3I/KR2004/002550
IH), 8.73(s, IH, 8.41(d, 2H), 8.01(d, 2H), 7.93(s,

IH), 7.77(m 2H), 7.53(d, 2H), 6.62(s, IH, 6.57(s,
IH), 4.04(d, 6H), 3.85(s, 6H), 3.72(s, 2H), 3.07(t,
2H), 2.86(m 6H) Exanple 4: Synthesis of

qui nol i ne- 8-car boxylic acid 17

[2-(2-{4-[2-(6, 7-di met hoxy- 3, 4-di hydr o- | Hi soqui nol i n-

2-yl)-ethyl]-phenyl}-2Htetr

oL ST P £ B G1GTe o, 1

gaBkM@I]H) 8d]6tﬁd|]rﬂ), 8&9(@1‘2}&);1763(1@1; EHACT. EQ(SI b 16:36(d, 2H), 4.03(d,
79

) §odfa 88.345€ A5, LA @n) " g s

I H), 824(d IH), 8.06(d, IH), 8.00(d, 2H), 7.38(m

56::5%’( & (S %H) %3@‘%1%&%{5 2H) giglﬁ?qlgggh%(%‘%g Bc‘dxghc acid

JQ@S{MS 0{6 7-$1ﬁﬁaﬂhbﬁy43n®dﬂt}tdm-ﬂ®k)doqulr®¢md2 y1)-ethyl]-phenyl}-2H-t
d| nmet hax Y- 1?] 4- dd hydr o-1 H i soqui nol i n-
2 y I‘le(gt-% H&gtl}oxyl;pol% yI|-amide
etrazol - 5- yI) 4, 5-di met hoxy- phenyl ] -am de The
procedur of Exa repeat ed except faqr usin ..
1-i soquil ho | mAee i sgﬁsﬂw?ea& was ferealed secept ?Q?Fa‘r‘%li‘g: -isoquinoline
10ac 'cgnboffé?h@ RERS ﬁlSQ:aé Z)fgql Zﬁalgﬁeadldt {2 oBﬁﬁP (—)Ll'l'd % (ofi Bk ditle compound
(s )

1@5162%0 873(d IH), 8.37(d, 2H) 805(s I H),

8 00(m c?)’(ié: 5' ’76§ 8ﬁglm9g§‘g 17H)47é §1(s2'1'H) 8.73(d, 1H),

6.70(d,

3 553(7[(91, zm 8 050 44 5.604m SRR (: 115y 7866sh Z;HM 7(d, 2H), 6.70(d,
a2l A9 EORL U S0ty 2, 1, 2 294 P

152 yl) - et hyl ] phenyl }-2Htetr

az %xaglp)fé )- 4% di net%l)(espshenyl Lyam de quinoline-4-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl} -2H-tetr
azol-5-y1)-4,5-dimethoxy-phenyl]-amide

20 The procedure of Example 2 was repeated except for using 4-quinoline
carboxylic acid instead of quinaldic acid, to obtain 0.11 g of the title compound
(vield 57%).

'H-NMR(CDCl3) &: 11.38(s, 1H), 9.09(d, 1H), 8.74(s, 1H), 8.52(d, 1H),
8.23(d, 1H), 7.89(s, 1H), 7.79(m, 4H), 7.64(t, 1H), 7.36(d, 2H), 6.62(s, 1H), 6.55(s,
25 1H), 4.08(s, 3H), 4.01(s, 3H), 3.85(s, 6H), 3.67(s, 2H), 2.98(t, 2H), 2.82(m, 6H)

Example 7T: Synthesis of  4-methoxy-quinoline-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-y1)-ethyl]-phenyl} -2H-tetr
azol-5-yl)-4,5-dimethoxy-phenyl]-amide

30



The procedure of Exanple 2 was repeated except for
usi ng 4-qui noline carboxylic acid instead of quinaldic
W@e00d/033097 obt ain 0.11 g of the title conpound ¥gi/ERA004/002550

57%9. HNWR(CDA ) d: 11.38(s, IH, 9.09(d, IH,

8.74(s, IH), 8.52(d, IH), 8.23(d, IH, 7.89(s, IH,
7.79(m 4H), 7.64(t, IH), 7.36(d, 2H), 6.62(s, |IH),
6.55(s, IH), 4.08(s, 3H), 4.01(s, 3H), 3.85(s, 6H),
3.67(s, 2H), 2.98(t, 2H), 2.82(yy 6H) Exanple 7:

Synt hesi s of 4-nmethoxy-quinoline-2-carboxylic acid
[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-I H i soqui nol i n-

2-yl)-ethyl]- |} n2H: L et .
oo L5 Y ot FR AT BEDIRRL B, e dipratsh TRt o e 006 ¢ of
2 f 4%%@#%@11&@61%@@@1&6;@@0 exitbipstehd rog 005ng of githallioficid, to obtain

- OXy- Z-4dul nol 1 ne i i d of .

g ﬁﬁsmﬁmie;aeggﬁw GHRRTRR- 0. 15 g of the title

conpoun (dDTagH &: ISR PO, 8.70(s, 1B).5803(m| HIT), 8.04(d, 1H),
8.70(s, | 8. 22 , e ,
57. @(92029,, lﬁa)l) ,7-89_(%61((13, 7}343);5 1?1)%%8{@ h(% 7.%_68;@523@), IQQS’(d, 2H), 4.16(s,

6' Ch‘. . ) H Y ,%.8 ’ . 85 1 6 )
::;. ggl?’t , ?g‘i% 61:%%%(%6%% ng&ainlgP e Sﬁkﬁéﬁ?hesi(g of K
ui noxal i ne-2- car boxyl i c aci

[22E géh[ |2 (§hgn3: ??%Eg%iéét r3 4ofli hy dg@mokhliSoehkiRc acid
afz {yﬂ-( -{9+[§=(]ﬁa7gdim€ﬁ1mﬂ’}’o3e§=@ﬁéh911]1{-Muié10ﬁﬁez-b96é1§dhpléenyl}'ZH'tetf
o] cept f [

103" g S R P SAL R naof qui nal di c
acid, to obtain 0.14 g of the title conpound (yield
o os( . TIPSR of Tyt Ol hogalh Sy 9 yyipe 2-quinoraline
6. BiboxylaHacid4ing@ad of Aginaldiceactd, tocehtaiB0A4( s of 2k title compound
Syiﬁéfdnﬁga 2.79(m 6H) Exanple 9: Synthesis of

carboxylic acid
151 2- ( 2- { LNMEECDYS HOMS(S, VI s 1FBE Seiigsyi T, §114(m, 4H),
235 &L B 7 BbeMY)- €549, 4.00(d, 2H), 3.81(s, 6H), 3.64(s, 2H), 2.98(t,

2H), 2.79(m, 6H)

Example 9: Synthesis of pyridine-2-carboxylic acid
20 [2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-tetr
azol-5-yl)-4,5-dimethoxy-phenyl]-amide

The procedure of Example 2 was repeated except for using 0.04 g of picolinic
acid instead of 0.05 g of quinaldic acid, to obtain 0.13 g of the title compound (yield
25 73%).
'H-NMR(CDCl,) &: 12.55(s, 1H), 8.77(s, 1H), 8.73(d, 1H), 8.35(m, 3H),
7.94(t, 2H), 7.50(m, 3H), 6.58(d, 2H), 4.03(d, 6H), 3.85(d, 6H), 3.69(s, 2H), 3.05(t,
2H), 2.84(m, 6H)

30 Example 10: Synthesis of



azol - 5-yl) -4, 5-di met hoxy- phenyl ]-am de The procedure

of Exanple 2 was repeated except for using 0.04 g of
w@r@ehsiwr acid instead of 0.05 g of quinal di cPEUK#&2006002550

obtain 0.13 g of the title conmpound (yield 73%.

H NVR(CDA ) d: 12.55(s, IH), 8.77(s, IH, 8.73(d,

IH), 8.35(m 3H), 7.94(t, 2H), 7.50(m 3H), 6.58(d,

2H), 4.03(d, 6H), 3.85(d, 6H), 3.69(s, 2H), 3.05(t,

2H), 2.84(m 6H) Exanple 10: Sypthesis of19

N-[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydro-| H i soqui nol i

n 2-yl)-ethyl]- phenyl} 2H-t

5)\@ é%h% 24‘ JF (%f} Cﬁ-B]dl ﬂgﬂﬁg}i@m@ 218 1 5—3{1‘5] %th TEphenyl}-2H-t

0 @tf‘fa@:)1€B‘-yll)44951t1irﬁethoﬁyzrpﬂenyr]]snleadna‘.rﬁldé 05 g of
gquinaldic acid, to obtain 0.12 g of the title conpound
(yield "9%9. HNWR(CDA ) d: 11.77(s, IH, 9.54(s, IH),
g 8%( d, Th roo%dﬁl%((ﬁlE)lalrﬁ le 8 v (rdpedtdd exBpLfit aisingH).04 g of nicotinic
53. gglgianstg of @ Ogg(q? qlgggldlcsac EtQ obtg% 0. 1§ gggétﬂf, thlg)compound (yield

)e 11: Synt hesi s of

EI-[ZZyl(jzé G Pfﬁzqqf " S, AR 78, 18,
et Igaysp 'g)zogg @E}@ "7@3‘@§X1H)P‘7%0Mh 33 @6%a! mm Iir(d 6H), 3.96(d,

The roc ure was repeat ed except

usiohy, D76, JHyf3. 1”5(@@%02496(1@ @) d i nstead of O. 05 g of
mqw naI dic acid, to obtain 0.12 g of the title conmpound

(yield 67%. H-NI\/R(CDCI d 11.73(s, IH), 8.86(m

2HExaBipd7 (s, | H), 8.10(H: 8.00(d, Sypthesisg3(s,

ST i o Bt iy e

Sy rtraedi Syhi4, pdimethory-pheryl bsonicotinamids

15 The procedure of Example 2 was repeated except for using 0.04 g of
isonicotinic acid instead of 0.05 g of quinaldic acid, to obtain 0.12 g of the title
compound (yield 67%).

'H-NMR(CDCl3) &: 11.73(s, 1H), 8.86(m, 2H), 8.67(s, 1H), 8.10(d, 2H),
8.00(d, 2H), 7.83(s, 1H), 7.49(d, 2H), 6.58(d, 2H), 4.00(d, 6H), 3. 85(s 6H), 3.68(s,
20 2H), 3.03(t, 2H), 2.85(m, 6H)

Example 12: Synthesis of pyrazine-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl} -2H-tetr
azol-5-y1)-4,5-dimethoxy-phenyl]-amide
25
The procedure of Example 2 was repeated except for using 0.04 g of
2-pyrazine carboxylic acid instead of 0.05 g of quinaldic acid, to obtain 0.14 g of the
title compound (yield 78%).
'H-NMR(CDCl3) &: 12.47(s, 1H), 9.56(d, 1H), 8.83(d, 1H), 8.73(s, 1H),
30 8.70(m, 1H), 8.30(d, 2H), 7.93(s, 1H), 7.52(d, 2H), 6.59(d, 2H), 4.05(d, 6H), 3.86(d,



[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-| H i soqui nol i n-
2-yl)-ethyl]-phenyl}-2Htetr
W@2m54053091 ) - 4, 5- di net hoxy- phenyl ] -am de The prPCEERR@4/002550

of Exanple 2 was repeated except for using 0.04 g of
2-pyrazine carboxylic acid instead of 0.05 g of
gquinaldic acid, to obtain 0.14 g of the title conpound
(yield 78%. HNVR(CDA ) d: 12.47(s, IH), 9.56(d,
IH), 8.83(d, IH), 8. .73(s, IH, 70(m IH, 8.30(d,
2H) 7.93(s, IH), 7.52(d, 2H), 6.59(d, 2H), 4.05(d,

3.86(d, 20 6H), 3. 70(2H) 3. 06(t 2H), 2.85(m 6H)

I\I-?gg)(g‘Zﬂf@H[)?@%(h%F %‘%ts%‘kyms 4-di hydr o-| Hi soqui nol i

n-2-yl)-ethyl]-phenyl}-2Ht

etrazol - 5-yl)-4, 5-di net.hoxy- phenyl ] - be de The
E?E%‘&Blﬁe of Exanpl e 2 Inas r epeat ed exgéﬁ{ﬁl usi ng of

gelgfzgt -?{_[%il(cs nlipaghoRy- mdﬂﬁlddb-QHa@bﬁnﬁlﬁgl-%%té}Bmyg pllfenyl}-ZH-
e tI'tle, conpoun 9
5 11 6tarod:>-ylkhS- @mzﬁglg@iy-ﬁ?%(ﬂ%’ ]&%wl 8. 08( d, )2H)
g 72(8 IH), 7.53(m 3H), 7.42(d, 2H) 6 59(s, IH,
2 Sggf TI X rocfedggg gf R p@% %%sq(ag rggH)t@ ﬁ{(@@& for dl:é?ng benzoic acid
dAalo? i cﬁ@ﬁ&@xﬁél dH’Ealﬁ‘U &) 8 of the tltle compound (yield 84%).
Syl
2 oL HAMRACDCH) Set hbis, pHEyd §olor TEBe 8.15(¢. 2H), 8.08(d, 28,
az T
10 9@?1’%@ gswgas re%eat e PRER. 59(?or HE 619%s, pﬂg’é%@g(& 6H), 3.82(s,

exCe using
2 6HD .66 2H) 2P 8(th eHea2183f,®H5 g of quinal dic aci d,

to obtain 0.15 g of the title conpound (yield 77%.

H NMR(CDCl ) d: 11.65(s, IH), 8.79(s, , 8.69(s,

| HExa@pR3(d, 144, 8 Syifhesis2H) , of . 97( napla lenez2 8@ haxylic acid

SH2-G Tt inenng Rt Baithido- 131 ol -y i Bohony1)-2H-tets

15 2Hhzol5-$5{415-dGhthexpphesy] Famidsy nt hesi s of

The procedure of Example 2 was repeated except for using 0.06 g of
2-naphthoic acid instead of 0.05 g of quinaldic acid, to obtain 0.15 g of the title
compound (yield 77%).

20 'H-NMR(CDCly) &: 11.65(s, 1H), 8.79(s, 1H), 8.69(s, 1H), 8.23(d, 1H),
8.11(d, 2H), 7.97(m, 3H), 7.60(m, 2H), 7.44(m, 3H), 6.62(s, 1H), 6.56(s, 1H), 4.08(s,
3H), 4.03(s, 3H), 3.86(s, 6H), 3.69(s, 2H), 3.03(t, 2H), 2.85(m, 6H)

Example 15: Synthesis of
25  N-[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl]-2-fluoro-benzamide

The procedure of Exampie 2 was repeated except for using 2-fluorobenzoic
acid instead of quinaldic acid, to obtain 0.12 g of the title compound (yield 66%).
30 'H-NMR(CDCl3) &: 11.23(s, 1H), 8.58(s, 1H), 8.08(m, 3H), 7.84(s, 1H),



N-[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydro-1 H i soqui nol i
n-2-yl)-ethyl]-phenyl}-2Ht
W@e0amnsdo9b- yl ) - 4, 5- di met hoxy- phenyl ] - 2- f | uor o- PERKRR20d©02550
The procedure of Exanple 2 was repeated except for
usi ng 2-fluorobenzoic acid instead of quinaldic acid,
to obtain 0.12 g of the title conpound (yield 66%.
H NVR(CDOl ) d: 11.23(s, IH), 8.58(s, IH, 8.08(m
3H), 7.84(s, IH),21 7.52(m I1H),,7.44(d, 2H 7.32(t,
'H. 7.23(m IH. 6.62(s, IH), B 55(s, IH), 4.03(d,
6H) 3.85(s, 6H), 3.67(s, 2H), 3.01(t, 2H), 2.85(m

(a2 R0 Tkl SR A, 6 6265 R G350 1D 4034
et 6EY)) 3.85(si 6HY,|3.67(&12H), 3.01(t, 2H), 2.85(m, 6H)

etrazol -5-yl) -4, 5-di net hoxy- phenyl ] -3-fl uoro-benzam de

The procedure of Exanple 2 was repeated except for

usnmg d | uorobenzoi ¢ ak6:d instead of qBymhkdsc acid, of

hﬁ%{ %(@ (é 7- q%egtty{'@-i Hg#)lh c%o gsrc])ap 1n82d Xl%lé%hyl]—phenyl} 2H-t

A ! FoRAbH SflubréBemandtly, 7. 37
o el e astnge (0

6H), 3.75(s, 2H), 3.10(t, 2H), 2. 91(m 6H) Exan'ple 17:

Synt heerﬁe ‘ifrocedure of Exam Rle 2 was repeated except for using 3-fluorobenzoic

N-[2-(2-{4-12-(6,7-dinet {a dlhtydroIH-lsounoll o

n- gcrd instepdhof q[umalﬂg:,ﬁppq 1o pptain 0. 02 the title compound (yield 11%).

oetrazol 1 PIMR e BeunSNs,PiEnys s, HirmorerAan23)! @&03(d, 1H
1The roclgure@ E@rgelh %vas ?e eafsr }F)o ’Rﬁ m ( )

u5|7 (d;ZHIhari&ﬁeni&),c 3\%@1@ h%ﬁé&@,dﬁ)qéﬁﬂ& EH& 43, 6H), 3.92(s,

ﬁ?ﬁ(%&% ith 1t 22y %1%%?28?2"“. el am
8.06(d, 2H), 7.76(s, . 7.48(d, 2H), 7.19(t,

9(s, IH), 6.51( 3. 98(d, 82(s
6 Xaglpg%(s oH). 3. os(f? 2.84(m Sﬂ} mpl e 18: of
ISSy N{®B¢2-444R-(6,7- d1methoxy—3 4 dlhydro-lH isoqulnohn- -yl) ethyl]-phenyl}-ZH-t

Y b PR gl o v

e_t razol - 5-yl)-4, 5-di net hoxy- phenyl ] -3, 4-di fl uoro-benza
m de The procedure of Example 2 was repeated except for using 4-fluorobenzoic
acid instead of quinaldic acid, to obtain 0.13 g of the title compound (yield 70%).
20 'H-.NMR(CDCly) &: 11.41(s, 1H), 8.60(s, 1H), 8.12(m, 2H), 8.06(d, 2H),
7.76(s, 1H), 7.48(d, 2H), 7.19(t, 2H), 6.59(s, 1H), 6.51(s, 1H), 3.98(d, 6H), 3.82(s,

6H), 3.68(s, 2H), 3.03(t, 2H), 2.84(m, 6H)

Example 18: Synthesis of
25  N-[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl } -2H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl]-3,4-difluoro-benzamide

The procedure of Example 2 was repeated except for using 0.06 g of
3,4-difluorobenzoic acid instead of 0.05 g of quinaldic acid, to obtain 0.12 g of the
30 title compound (yield 63%).



The procedure of Exanple 2 was repeated except for
using 0.06 g of 3,4-difluorobenzoic acid instead of

w@2@5/08p00f qui nal dic acid, to obtain 0.12 g of PETYER2004/002550

20

25

30

title conpound (yield 63% .22 HNVR(CDCOl ) d: 11.53(s,
IH), 8.65(s, IH 8.10(d, 2H), 7.98(m IH), 7.90(m
IH)y, 7.84(s, IH, 7.49(d, 2H), 7.35(d, IH, 6.62(s,
IH), 6.55(s, IH, 4.03(d, 6H), 3.85(s, 6H), 3.68(s,

2H), 3.04(t, 2H), 2.85(m 6H) %anple 19: Synthesis of
t hi ophene- 3-car boxylic acid
[2-(2-{4-[2-(6, 7-di net'hoxy- 3, 4-di hydr o-I H i soqui nol i n-

220 s HRRCERA 5258 5301 981 5.l 1050, 2y 05 11D

of 7 BB@AP] K),27.94(s, 118YT49¢d, ZH); 685(d, oIH);sﬁ @g(s 3HHY |6Cﬁ5|ﬁ:erié1) 4.03(d,

8%&35’?%%@@%) Sests 2 Bl 2B 1 g o

d: 11.43(s, IH), 863(s IH) 821(d I'H), 8.08(d,

2 , 1.76(s, 1H) 7,48(d, .
xargpk;lg s, H—D 6. éﬁr{(tgem 995 d thlgﬁgléne@ ggﬁa@(yhc acid

GHP Fﬁ é@;(ﬁ:zs 72&")net1§)x9/2.(,ﬂudll¥}}d}o 121-&agmnoﬁhl)2 Ayl ppldhiyl} -2H-tetr

ur an- 3-car boxyl j ¢ aci
232(025{-}4]—){425 (ienqthgxmhﬁmllra@ld& di hydr o- | H i soqui nol i n-

2 yl)-ethyl]-phenyl}-2Htetr

azol -5-yl) -4, 5-di met hoxy- phenyl ]-am de The procedure

of Exanphe momrep @b caxaaplext s rapeaigdi epept dor ysigg 3-thiophene

0%, HBEAGIET 1080 Rinfo3asch MLBED T oFde e compom

I—I—[\WE!@GS@B)) d: 11.32(s, IH), 8.64(s, IH), 8.22(s,

8 Sehldiw @iy 57 834 i, T 53 &% (g3, s.05, 21),

6Hy.768, A8)s7. 724, 1EB, DAB(d, 22H) 7.38(B51 I, 6661 (sEXmS. 514(811H) 3.99(d,

[ngﬁﬁg?({sgég SRR tb A B B 1 Soqui nol i n-

52-yl)-ethyl]-phenyl}-2Htetr
Example 20: Synthesis of furan-3-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl} -2H-tetr
azol-5-yl)-4,5-dimethoxy-phenyl]-amide

The procedure of Example 2 was repeated except for using 0.04 g of 3-furoic
acid instead of 0.05 g of quinaldic acid, to obtain 0.11 g of the title compound (yield
62%).

'H-.NMR(CDCly) &: 11.32(s, 1H), 8.64(s, 1H), 8.22(s, 1H), 8.11(d, 2H),
7.78(s, 1H), 7.51(m, 3H), 7.03(d, 1H), 6.62(s, 1H), 6.55(s, 1H), 4.01(d, 6H), 3.85(s,
6H), 3.68(s, 2H), 3.04(t, 2H), 2.85(m, 6H)

Example 21: Synthesis of  4-oxo-4H-chromen-2-carboxylic acid
[2-(2- {4-[2-(6,7-dimethoxy-3,4-dihydro- 1 H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-tetr
azol-5-y1)-4,5-dimethoxy-phenyl]-amide



azol -5-yl) -4, 5-di met hoxy- phenyl ] -am de23 The procedure
of Exanple 2 was repeated except for using 0.07 g of
W@ boosnsaoe? 2- car boxyl i c acid instead of 0.05 g BET/KR2004/002550
qui naldic acid, to obtain 0.16 g of the title conmpound
(yield 80%. HNWR(CDA ) d: 12.63(s, IH), 8.76(s,
IH), 8.37(d, IH), 8.27(d, 2H), 7.91(m 3H), 7.60(m
3H), 7.39(s, IH, 6.70(d, 2H), 4.13(d, 6H), 3.98(s,
6H), 3.81(s, 2H), 3.16(t, 2H), 2, 97(m 6H) Exanple 22:
Synt hesi s of 6-nethyl - 4- oxo-4H chr onene- 2- car boxyl i c
acid
[2-(2-{ 4-
S eﬁ% g ek l%??gr&if%le oAk gl el RSB A5B 0.07 g of
et chmxlloxﬁ-zl-barbéxﬁhcd noidtihstead phHe.0y| g ofiquinielditecid, to obtain 0.16 g of
pr re of Ex s repeated except for using
8'%? LIJ ﬂ{ﬁdﬁf&%&‘ﬁ?@éﬁﬁe 2-carboxylic acid instead
of 0. 05 H-NMK(@ID@WBC 12063¢s, 11a),0876(sn 161)]1&8.37(df 1Hh)e 8.27(d, 2H),

s 7SS dRa Thal! 07 7590 30! SRBRERHD). 1900 bing? 3cs, om), 3 8165

l H)ZH)73 @8§td2Hj El)97(1¥1 SFIQd IH), 7.47(d, 2H), 6.58(d,
2H) 85(d, 6H), 3.68(s, 2H), 3.04(t,
2 82(m 6H) 2 49(s, 3H) Exanple 23: Synthesis of

H%Té/ 20X8 Gijr foer@rr?eﬂﬁ?ﬁﬂhﬁxwﬁﬂlcﬁﬁn%neﬁ carboxylic acid
t hoxy-3, 4-di h drolH-lso

&§{2dﬂh[£2rq&%ﬁgﬁ9meY#4 d&}idanﬁ §oqyusolm- - %uétﬂyi “phienyl}-2H-t
107 d'efi%mos( D8 ihdetiddiydsheRg]-Ahpfedur e of Exanple 2

was repea d ‘except for u3|ng 0.3 g of the conpound
obtained in step 4 of Exanple 1 and 0.19 g of

5- met hoxyg e %F%&Qﬁlﬂ’é '2%%%'@5@%&%3&??& %1?1%‘1% 0.08 g of

of the co step
qu|6nabﬂhwtphamndne-2@aﬂwwhv alcid mstfsad .05 @. czfaqlgnalfdlq agid, to obtain

tit,l MR( CDCI d: 12.39
'bl%sgé%%‘”ﬂ? il Pl g TROER Y TP

15| H . 7. BMNMRIENCE) 86(14.49(s) 1HY,. 8506, 1T | 8.64@4 (), 8.02(s, 1H),
'R 8365 7. 600, 119), S8R, 18, 7.47(q, 2H), 6.58(d, 2H), 4.02(d, 6H), 3.85(d,

6H), 3.68(s, 2H), 3.04(t, 2H), 2.82(m, 6H), 2.49(s, 3H)

Example 23: Synthesis of 5-methoxy-4-oxo-4H-chromene-2-carboxylic acid
20 [2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl}-amide

The procedure of Example 2 was repeated except for using 0.3 g of the
compound obtained in step 4 of Example 1 and 019 g of
25  5-methoxychromone-2-carboxylic acid instead of 0.15 g of the compound of step 4
of Example 1 and 0.05 g of quinaldic acid, respectively, to obtain 0.23 g of the title
compound (yield 55%).
'H-NMR(CDCl,) &: 12.39(s, 1H), 8.62(s, 1H), 8.15(d, 2H), 7.78(s, 1H), 7.64(t,
1H), 7.48(d, 2H), 7.36(d, 1H), 7.15(s, 1H), 6.84(d, 1H), 6.63(s, 1H), 6.56(s, 1H),
30  4.02(m, 9H), 3.85(s, 6H), 3.76(s, 2H), 3.09(m, 2H), 2.91(m, 6H)



4.02(m 9H), 3.85(s, 6H), 3.76(s, 2H), 3.09(m 2H)
2.91(m 6H)24 Exanple 24: Synthesis of

W@®@2d051083007 4- 0X0- 4H- chr onene- 2- car boxyl i ¢ aci d PCT/KR2004/002550
[2-(2-{4-[2-(6, 7-di met hoxy- 3, 4-di hydr o-| H i soqui nol i n-
2-yl)-ethyl]- hernyl}-2Ht
etrazol -5-yl) -4, 5~di net hoxy- phenyl ] -am de The
procedure of Exanple 2 was repeated except for using
0.3 g of the conmpound obtained {n step 4 of Exanple 1
and 0.16 g of 6-fluorochronone-2-carboxylic acid
instead of 0.15 g of the conpound of step 4 of Exanple
1 and 0.05 g of quinaldic acid, respectively, to
obtain 0.27 g of the title conpound (yield 66%.

H- E&B&lw 2%: dSyidhe&id( sof lﬁﬁﬂuoﬁo-@%m AHH)hroMen@{dcarboxylic  acid

ST 838 fihetadist b diire- s Fispguinplin -4 s} Phenyl}-2H-t

6Hbtraz°b18ﬁ§r B+4 §Jd)imeﬁ}o¥<§z(ﬁlen§1'])amﬁ1608( m 2H), 2.88(m
25: Synthesi s of

56- brorm 4 0X0- 4H chr onene- 2- carboxylic acid

[2 (2 {‘f’ﬁé %ﬁr&&ﬁg@w@@mm rodi fepelited lekcdpiompiuzfg 03 g of the
et c@mpo qupmnealdumet 5630y - herdfl | Examgle THe and 016 g of

pr ggﬁfb‘ﬂ&@:@ﬁoﬁé Qr%lrl?mérlfé’aa%ld RREANYT (erF grbtf tﬁ@ E;oxﬁﬁbﬁiﬁi of step 4 of

e compound obtained in step 4

an Ex@mpne 4 anfl GOD :go@ﬁa@ﬁn@ldmn@clér eaPeivelY, éo axbtaan r5p27 g of the title
f th d of step 4 of Exanpl
10 "SRRl OB BO ol i c e d T eapect i vely- to T C
obt ai n fI—I-NM@(GDGlﬁeS‘t ﬂfﬁé(xdﬁﬁol&ﬁézﬁ,ylﬂb ds. @@% 2H) 7.92(dd, 1H),
5"\%@9) 7%%&%171?,2%5%@,' ), %;@%?H)' m(ssyﬁgﬁss(s 1H), 4.06(d,

I HBH)73.88(sH6HR B)72(5, 225( 3.08(ch) 2F) 26R8(w, 6HY) , 6. 56( s,
IH), 4.01(s, 6H), 3.85(s, 6H). 3.70(s, 2H), 3.07(m
2H), 2.86(m 6H) Exanple 26: Synthesis of
ISCi Wb 42§ar Soxthesie asfl d6-bromo-4-oxo-4H-chromene-2-carboxylic acid

j}i-i}e{ﬁ '?ﬁgpﬁtb %Hl_( ylh%ldérlo q'I—PYs%rqglrlloll_]-n -yﬂuétﬁy I]-Iprl]lenyl} -2H-t
et %&5@61—513/1/}4 SAdlﬁreﬁidi@/tﬂil@fwi]Oﬁtﬁm ] - ani de25

The procedure of Example 2 was repeated except for using 0.25 g of the
'20 compound obtained in step 4 of Example 1 and 020 g of
6-bromochromone-2-carboxylic acid instead of 0.15 g of the compound of step 4 of
Example 1 and 0.05 g of quinaldic acid, respectively, to obtain 0.22 g of the title
compound (yield 60%).
'H-NMR(CDCl3) &: 12.55(s, 1H), 8.59(s, 1H), 8.35(s, 1H), 8.12(d, 2H),
25 7.86(d, 1H), 7.75(s, 1H), 7.67(d, 1H), 7.48(d, 2H), 7.26(s, 1H), 6.62(s, 1H), 6.56(s,
1H), 4.01(s, 6H), 3.85(s, 6H), 3.70(s, 2H), 3.07(m, 2H), 2.86(m, 6)

Example 26: Synthesis of cinoline-4-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-t
30 etrazol-5-yl)-4,5-dimethoxy-phenylj-amide



The procedure of Exanple 2 was repeated except for

using 0.3 g of the conpound obtained in step 4 of
wE2@sps®971 and 0.13 g of cinoline-4-carboxyli cPEUK#®#2004/002550

instead of 0.15 g of the conpound of step 4 of Exanple

1 and 0.05 g of quinaldic acid, respectively, to

obtain 0.16 g of the title conpound (yield 419%.

H NVR(CDOl ) d: 11.64(s, IH), 9.79(s, IH, 8.73(s,

IH), 8.67(dd, 2H), 7.95(m 5H),%l57.44(d, 2H), 6.65(s,

IH), 6.58(s, IH), 4.13(s, 3H), 4.07(s, 3H), 3.88(s,

6H), 3.70(s, 2H), 3.02(m 2H), 2.86(m 6H) Exanple 27:

Synt hesi s of 4-oxo0-4H chronene- 3-carboxylic acid

[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydro-| Hi soqui nol i n-

2-yl) - etl“hylﬂrocﬂmm/ lof -Brtdnpde (2 was repeated except for using 0.3 g of the

of Seimindobtaied i secd ohERSNEls! T P} 033 Gt BREERGfrboytic acid
¢ hiipaadenf30.¢ 81 ﬂlleldbnqnmﬂdldfste@a«d OtﬁfExQnQﬁe ¢ aoid 0 05 g of quinaldic
sy eERuramolict o 8 1 e R Lo

| H), 8. §90dMR( 6))01 §0( d.648)LH)] .5604(8) 1BHD 8.73(H9AEH), 8.67(dd, 2H),

o956 285: 765&1 )eg%é(s sH; 6§8é4§§9£ (s, DA, 3ED, 388,

6H}5H§x§um s€2188:3. 6N, hen] 38&(m,@H)nol i ne- 3- carboxyl ic

[2 (2 {4-[2-(6, 7-di met hoxy- 3, 4-di hydr o-| Hi soqui nol i n-
azﬁﬁ?&gﬂ{ y! ]Alzphenﬁ'}dfhgé"ét et Bf 4- -0x0- -4H- chromlene -3-carboxylic  acid

5- di or o- phenyl ] -am de_Step
Pr é}}@-@[ﬂr ar(6;5f -dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl }-2H-tetr

4, %Z&lgb,ﬁoig d%?ngfh'b 2);,3 :] ul f onehydrazone 17.7 g

-t'ol uerie e was added to 100 m of
ethanol 17.7 g of 4,5-difluoro-2-nitro-benzal dehyde

was di ssel.v ' n f 0 i

added ¢ 0F bt GnExrRIEEC vl roBhiRd ol S5 w3, 0.06 ¢ of
1530 chiomorikn®-carbarylioacidiinsteackoB 5 cpof quinkllic ecid) to obtain 0.08 g of

te er ture ‘gﬁd lﬁg"/ th 150 m of water.26 The

pr ?GORIEB bee iltrated, washed with 100 m

of et halllHlNMR(@D(Elg)ed. uade(s,al Hgdaoed, Aids SUBXHd, t1el), 8.50(d, 2H),

. . . )
OPLA N 315, P48l 19, 04 E 15878380 124! E55 18D, 4.04(q, 61), 3.84¢s,

6H), 3.67(s, 2H), 3.03(m, 2H), 2.84(m, 6H)

20
Example 28: Synthesis of quinoline-3-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-tetr
azol-5-yl1)-4,5-difluoro-phenyl]-amide

25  Step 1: Preparation of 4,5-difluoro-2-nitro-p-toluenesulfonehydrazone

17.7 g of p-toluenesulfonehydrazide was added to 100 ml of ethanol, 17.7 g
of 4,5-difluoro-2-nitro-benzaldehyde was dissolved in a small amount of ethanol,
which was added thereto, and the mixture was stirred at 80°C for 30 min. The

30 reaction mixture was cooled to room temperature, and mixed with 150 ml of water.



H NVR(CDOl ) d: 11.78(s, IH), 8.66(s, IH), 7.81(d,
2H), 7.64(s, IH, 7.45(d, 2H), 7.17(s, IH, 2.54(s,
W@R0s883®p7 2: Preparation of PCT/KR2004/002550
2-(2-{4-[5-(4,5-difluoro-2-nitro-rhenyl)-tetrazol - 2-yl
] - phenyl }-et hyl) -6, 7-di met hoxy -
,2,3,4-tetrahydro-i soquinoline 28.9 g of the conpound
prepared in Step 1 of Exanple 1 was added to 100m of
50% et hanol, and cooled to OC. 26 ml of 35%HO and
6.6 g of sodiumnitrate were added thereto, cooled to
- 15 C, and 31.6 g of the conpound obtained in Step 1
Ived i
tpgemg.lltlae e? g(glécrlvggfﬁhﬁw %%&&5@@@ If?(?(ggﬂ ?)lf%ﬂ%ol and dried under
h 0 urreducﬁd@rmmhaed) obthin 3N.4HSof el corogapoundl (Fiedd 94%).

resul ti ; r d i oV,

magnesi Eﬁ]@&ﬁ#@&ﬂf :é?tslrlsfgzﬁ ﬁ%ﬁ‘fs?ﬁﬁ egﬂﬂ)m ’?El(g 2H), 7.64(s, 1H),
r equisgd, JHE FlT(g 1 FBN2L54@c3 st al | i zed using et hyl

acetate to obtain 28 g of the title conpound (yield

60% H NVR(CDO ) d: 8.10(d, 2H), 7.67(s, IH),
7.42(s, 2:H), 6.61(d, 2|—|)Pre§a1%ﬁ()ﬁ, 6H) , of

gr ggg{—[qﬁﬂ gﬂlf?uoro-Z-mj‘EPo-phenyB(tetrazol Z-ﬁﬁ-pﬁenyl} ethyl)-6,7-dimethoxy

2- (Ro% 4 RetfdbydrotisBBliReNNe 3, 4- di hydro- | Hi soqui nol i n-2-
yl)-ethyl ] - p?]/enyl -Z2H-tetraz
ol -5-yl)-4,5-difluoro-phenyl am ne 28 g of the conpound

1p0bt ai nedgign, of G c%n}ﬁ%ﬁg&b@%@ ih ISt Fbi‘Ebéﬁl%pFéfl ;*v@@aaﬂed to 100 ml

of et hanol “and 360 di chl or omet hane

PuE Shlscimalondended o A Chombiok oaV iz g 6 210 sedium nitrate
ﬁ@‘&&@&% ﬁﬁt?%@% §p f198c h]ﬁldrﬁu(f glof Tﬁhec%ﬁﬂ&ﬁ{d (%%admed in Step 1

re was r at t hr oug]
vvashsaa]svhé dnviQOhmétafamuolding wes fadied atosvixritienctoe Wak@hl@actlon mixture

solul E @re\ﬁ?fo‘f ﬁl@egn@%gﬁ&{] ﬁf?ﬂl H@q Tﬁe Ofgﬂgﬂré%}’el' resulting

pres arna resi
15t i therefrompwas deffayated, ddﬁe@/&)vﬁﬁn&grwvmmfaﬁe, ﬁltr%&e@,zldisltilled under a

ftbbrc?dllz??gé)%%%urez ﬁild%ggr% leeg%lngse@&]?%e%% to %1.4%1&1(%% g of the title
8Hkompound (yield 60%).
'H-NMR(CDCls) &: 8.10(d, 2H), 7.67(s, 1H), 7.48(d, 2H), 7.42(s, 1H), 6.61(d,
2H), 3.98(s, 6H), 3.77(s, 2H), 3.00(m, 2H), 2.85(m, 6H)

20
Step 3: Preparation of
2-(2-4-[2~(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl-2H-tetraz
ol-5-yl)-4,5-difluoro-phenylamine

25 28 g of the compound obtained in Step 2 was mixed with a mixture of 360 ml

of ethanol and 360 ml of dichloromethane, 8.4 g of Pd/C was added thereto, and the
mixture was kept under an atmospheric hydrogen for 18 hours. The reduction
mixture was filtrated through a cellite pad, the pad was washed with ethanol, the
filtrate and the washed solution were combined and condensed under a reduced

30 pressure, to obtain a residue that gave 22 g of the title compound (yield 84%).



Step 4: Preparation of quinoline-3-carboxylic acid

[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-| H i soqui nol i n-
wQ@2005)p3bhyl | - phenyl }-2H-tetr PCT/KR2004/002550

azol -5-yl)-4,5-difluoro-phenyl]-amde 1.0 g of the

conmpound obtained in Step 3 was m xed with m of

di chl oronet hane, 0.47 g of the conpound obtained in

Step 5 of Exanple 1 and 0.4 m of triethylam ne were

added thereto, and the m xture yas stirred at room

tenperature for 20 hours. After washing with 100 m of

distilled water, the resulting organic |ayer was dried

over na j f\at@, of d d

a reduc%%@?&&) Tﬁe 8riegl’due o%t%&he@ﬂs M@bﬂ;ﬁ BL75(d, 2H),
sulsj4e¢d, 41 4.72sy i), SHH%§deatdy B & m, fH),dbSA‘e(m; SBI)S g of

the title conpound (yield 61% . H NVR(CDC C

11.84(S, IH), 9.70(s, IH, 8.97(s, IH, 8. 81(s I H),

8. pd, | H4: 8. 19fgepatdtion 7. 97(cf, | H) quﬁloﬁﬁé-&-caﬂbbxylic acid

55 B o g2 By G e s pheny 26

Sy B é1esiyD-05-difidrelphegyl3-agaddoxyl i ¢ acid

[2 (2-{2-12- (6, 7- di met hoxy- 3, 4- di hydr o- | Hi soqui nol i n-
2-yl)-ethylsul fanyl]-phenyl}

-2H-tetngzel oﬁmé )compuiid"Ehtamed - RNy B- &k dgi@ewit 15 ml of

Preparation of

| - @Ehﬂﬁféﬁ@ﬂ@ﬂﬁw 411 ehthe)comnevnd ebidreseneSiep 1ofExgpple 1 and 0.4
10%: andbP rtﬁ?@ifa HE WEre Qc?}dédt ﬁﬂ:ré”t’bt @n&ot@le Mhiflire was stirred at room

acetonitr m xed w t pot assi um car bonat e
. antemBp@afe 4oni20r bowsnz dvftar hW@$ m&ﬁﬂlﬂ%tmor ay af dggiilled water, the

fo £ |
o gt gy, SUBAA A, an il
or gadercalragtmedv\pmssmeedTbe/ aesidug)obtiingd guist was subJected to column

'gﬁ%o%ia?ﬂ%r@é‘l%ﬂwﬁ% R T

ISChr omat ﬂWR(CDﬁIQ))f@l i 18468, ng) 9.7e(st iLH)e 80 g oLy 8.81(s, 1H),

(i %g?ég(}ﬁz%@ﬂ@ﬂiﬁ@%% 07 8009k, 7.880m, 111 %, 2m), 6.61(4,

2H), 4.01(d, 6H), 3.68(s, 2H), 3.08(m, 2H), 2.85(m, 6H)

Example 29; Synthesis of quinoline-3-carboxylic acid
20 [2-(2-{4-[2~(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethylsulfanyl]-phenyl}
-2H-tetrazol-5-y1)-4,5-dimethoxy-phenyl]-amide

Step 1: Preparation of 1-(2-bromo-ethylsulfanyl)-4-nitro-benzene

25 6.94 ml of 1,2-dibromoethane was diluted with 100 ml of acetonitrile, mixed
with 11.2 g of potassium carbonate and 5.0 g of 4-nitro-benzenethiol, and stirred at
80°C for 18 hours. After washing with 300 ml of distilled water and with 300 ml of
aqueous NaCl, the resulting organic layer was dried over magnesium sulfate,
filtrated, and distilled under a reduced pressure. The residue obtained thus was

30 subjected to column chromatography to obtain 6.9 g of the title compound (yield



4-[2-(6J-di met hoxy- 3, 4-di hy(ko-1 H4soqui nol i n-2-yl)-eth
yl sul f anyl ] phenyl am ne 6.9 g of the conpound obt ai ned
w0 p0oSvz3e971, 6.1 g of PCT/KR2004/002550
6, 7- di net hoxy-1, 2, 3, 4-t et rahydr oi soqui nol i ne
hydrochl oride and 7.7 g of potassium carbonate were
added to 80 ml of acetonitrile, and stirred at 80 C
for 14 hours. After washing with 250 m of distilled
water and with 300 ml of aqueo NaCl, the resulting
organi c |l ayer was dried over MJSO, filtrated, and
distilled under a reduced pressure to obtain 5.3 g of
6,g-d§nethoxy 2-[2-(4-nitro-phenyl sul fanyl)-ethyl]-1,
v ‘et rahydr o-i soqui nol i ne. The conmpound was stlrred

with 3. 4-yMR(CDOM) 667.60(syRHYf 7853 1D, 292¢m38HM  of

nmet hanol under 1 atnospheric nitrogen atnosphere for

20 hours. The reaction m xture was filtrated through a
cekleht € pad, the pad2was washed with Pregdratiel , and the of
filtrat e nd was

SRS s, P et R ot Byt tamine

t hat gave 3 Oof the title conmpound (yield 33%.
H NIVR( CDCl 8 6.61(
6. 55(g PH)g 40@1(’2l (Spgmpgutglz(cp%a(t@pgg 31n68(8§ep 2,_}) H%l g of
3. %g(cﬁp y kL 22 @%f@traﬁ&'&roﬁbﬁﬁn%hn@ h &ﬁ)fcﬁIdri‘élB eﬂ?&l 7.7 g of potassium
4.°5-di met ho nltro )-te §8l %%/
| ]caph@m@te gmrc g;\qlgipgl _t@t&ﬁ)yrrﬁ h%g;dystlrre at C fof 14 hours.
10, \xg ggyﬂ{ 930 Btldig 156%8&8&1&1 RfithtIm Iﬁpapgqmus NaCl, the

of 50% et hanol
Af tesultmgcdrgaxgc layef.)wes dr.lcds ovier MES@svhlHatedanmel distiBedjuader a reduced
SOdI umnitrate e added t to, and affer cooligg f
PLoy E: a sol \Sﬁ‘lson of O. é)lgtearlﬁf t he co%‘p%und obt alned ©

| n6$¢meﬁm¢y—£{®-@h&rcﬂ:phhrs&snﬂfw¢l)+dhﬂ]¢l;ﬁ3 bftetpahyiden-isequinoline.
added sl her.et r &L
The pEpoiad il TP YR DR CLb SR BEaSUEnCigha 55 ml of
15S Uhfeﬁi&ol fundér at z&ﬂlospllmilcd 'nﬂ:togeh ea:tmmsplmre dor él@uhmts. The reaction
pressur e. s sybjecte :
C o s e Ly 8 SR PRLoRS g kATl fyigh methanol, and
copROGIGe MicBhaktEaition were combined, and distilled under a reduced pressure
to obtain a residue that gave 3.0 g of the title compound (yield 33%).
'H-NMR(CDCl) 8: 7.58(s, 2H), 7.32(s, 2H), 6.61(s, 1H), 6.55(s, 1H), 4.01(,
20 6H), 3.84(d, 6H), 3.68(s, 2H), 3.26(m, 2H), 2.83(m, 6H)

Step 3: Preparation of
2-(2-{4-[5-(4,5-dimethoxy-2-nitro-phenyl)-tetrazol-2-yl] -phenylsulfanyl}-ethyl)-6,7-
dimethoxy-1,2,3,4-tetrahydro-isoquinoline
25
0.8 g of the compound obtained in Step 2 was added to 4 ml of 50% ethanol.
After cooling to 0°C, 0.6 ml of 35% HCl and 0.16 g of sodium nitrate were added
thereto, and after cooling to -15°C, a solution of 0.9 g of the compound obtained in
Step 2 of Example 1 dissolved in 14 ml of pyridine was added slowly thereto. The
30 mixture was stirred for 20 hours, washed with 1 N HCI, dried over magnesium



H NVR(CDCl ) d: 8.08(d, 2H), 7.58(s, IH), 7.50(d, 2H),
7.32(s, IH), 6.60(s, IH, 6.53(s, IH), 4.04(s, 6H),

W@2@5088096H), 3.66(s, 2H), 3.25(m 2H), 2. 85(nMPCBKR2004/002550

Step 4: Preparation of

2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydro-1 Hi soqui nolin-2
-yl)-ethyl sul fanyl] - phenyl } -

2Htetrazol -5-yl) -4, 5-di met hoxy- phenyl am ne 0.2 g of

t he conpound obtained in Step 390.1 g of Iron and
0.15 m of concentrated HC vverzé added to 3 m of

nmet hanol, and stirred under 1 atnospheric hydrogen

at he for 18 k ... khe reaction nm xtu . .

fi g‘ﬁ?%%é@ialtﬁdre &Bﬁ cﬂs‘%ﬂ]{gﬁﬁﬂﬁg %5@0{3?\ @rggﬁrem;[%ﬁé\g%étglg residue was
Wi kilibjeEibd ad @olurhih @hfdrhdtogiaphyanel obesih (5Dlgusf the tiks eompound (yield
cog‘g‘; ned, and distilled under a reduced pressure to

ob

'Y a residue that gave 0.15 g of the title

CO"DOUHQIM_;QD-@O 5: SHOSWRIFDDAE!58) s, A H)87 58(d) 21D .32(s, 1H), 6.60(s,

5 é; Zﬁézésiq';g 1H);j4§ga§(gj6}§n§.:85&, ggf)zgﬁ'@@'; ;Hg; 2 @g, 2§§gg.85(m, 6H)

3.30(m 2H), 2.88(m 6H) Step 5: Preparation of
qui nol i ne- 3-car boxylic acid

[ 2Step- { 4- [ 2- (6, 7- di mé hoxy- 3, 4- di hydrBePMatig®qui nol i n- of
2-ylh- et I o34 -1H-isoquinolin-2-v1)- _ohenvl}-
2R Bt B aols L sl Ty e pheny

pr a&mwlﬁ-yﬂféﬁﬁh@emomhﬁ@ﬂém@d except for using

100' 15 g of the conpound obtained in Step 4 and 0.06 g

of 3-isoquinoline carboxylic acid hydrate as startin
mat er i alL goofbthea¢ampPoubd opteined e $tepld Cbdrgpotideon and 0.15 ml of

(ViShehoaZidy it NRCSBEL b o Lol $g sed@fber 1 atmospheric

2Hhydfged (atmobpijere Tor88§ douRH) The. réd¢tion tiifitnre7 wad (ffrated through a

%Il:Pfelh% ggé,ithe !é’% Wags ‘gg%éd Vlﬁlﬁg hlﬁ‘@la%gs,ﬂ.}’le %Igrategmgg %{h solution were

156 He3@bmedphd didflleGyunddrasiedudid predsars jorubtdn aackiduy that gave 0.15 g

20

25

30

SCIPgﬂFGUHFW%QWW@ ng%’p'hydr o-1 Hisoqui nolin-2-yl -et
hyl') - 2H e VEROD G V8:18. F4(8; ZHT), Tetie X ph Seyd, 281 6.65(s, 1H), 6.56(s,

1H), 6.40(s, 1H), 3.96(d, 6H), 3.88(s, 6H), 3.69(s, 2H), 3.30(m, 2H), 2.88(m, 6H)

Step 5: Preparation of quinoline-3-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethylsulfanyl]-phenyl}
-2H-tetrazol-5-y1)-4,5-dimethoxy-phenyl]-amide

The procedure of Example 2 was repeated except for using 0.15 g of the
compound obtained in Step 4 and 0.06 g of 3-isoquinoline carboxylic acid hydrate as
starting materials to obtain 0.10 g of the title compound (yield 52%).

'H-NMR(CDCL3) &: 11.84(s, 1H), 9.70(d, 1H), 8.96(d, 1H), 8.75(s, 1H),
8.24(d, 1H), 8.12(d, 2H), 8.01(d, 1H), 7.88(m, 2H), 7.70(t,. 1H), 7.51(d, 2H), 6.64(s,
1H), 6.56(s, 1H), 4.08(d, 3H), 4.04(d, 3H), 3.86(s, 6H), 3.69(s, 2H), 3.29(m, 2H),
2.88(m, 6H)



Step 1: Preparation of

2-(2-brono-ethyl)-6, 7-di net hoxy-1, 2, 3, 4-tetrahydro-iso
w@iososiope 1 g of PCT/KR2004/002550

6, 7- di net hoxy-1, 2, 3, 4-t et rahydr oi soqui nol i ne

hydrochl ori de was m xed with 15 m of

N, N- di net hyl f ormam de, 1.05 g of 1, 3-di bronoet hane,

1.80 g of potassium carbonate and 0.6 g of potassium

i odi de were added thereto, and e mxture was stirred

at 100 C for 6 hours. The reaction m xture was

extracted with 250 ml of ethylacetate and the extract

was washed with 250 ml of distilled water. The

resulting organic |ayer was dried magnesi um sul fate, )

anHxdmpler at ed3@nder Symthekiced pofssur eputimolinrerboarbokgic acid

O T kS SRR o BHory PR G ot sy114.5-0
COfREHORY- ?1Qmﬁﬂ:‘]©. H NVR(CDA ): 6.52(d, 2H),

3.85(s, 6H), 3.59(s, 2H), 2.93-2.81(m 4H),
52.77-2.68(m 2H), 2 64-2.56(m 2H) Step 2: Preparation

of S{'% (4 5-di nmet hoxy- 3-nitro- phenyl) MepAutiezol e 2. 33 of
4, 5- di met_ hox 2n|tro ril e was, dedto
527(12 -bspmpthdiré, /-dimsgh @% f/ﬁ#?osépa@n 2.58 g

of trimethylsily azide was added thereto, and the

m xture was stirred at 100 C for 16 hours, The
reacti oh 8 fuibe/-dimethorsti2) i tefrydroisqquinplisg hydrochloride was

t
O 80O NSt g, 150
0 bbﬁpdtaSSlamgcarbonaﬁ@ and {01 Ge g o edansiima dodidey weeye gddgdythereto, and the

(y' 5 re7 1%‘% stlg} @'gﬁ(l 6@@; g Kmﬁg( SThd f@grctégrll giﬁf( grs)é% extracted with

2 22@ (nl, OF ethyiztbfateyar] theob)dlmd‘r wab IWasE@dq withoR$hnd-of distilled water.

O b AR o i CRBBR R SOETAE fhod unce

15C Oiﬁﬂwéw aRiiat m@@bm@veahe golvenind The k@sidue olbtained thus was subjected to

t f dichlo

o aokptn deamegeriy g aptn fgt B ifl chirRPiR RAE B0

extract &g NWCMJM&M, 2H), 3.85(s, 6H), 3.59(s, 2H), 2.93-2.81(m, 4H),
2.77-2.68(m, 2H), 2.64-2.56(m, 2H)

20  Step 2: Preparation of 5-(4,5-dimethoxy-2-nitro-phenyl)-2H-tetrazole

2.33 g of 4,5-dimethoxy-2-nitro-benzonitrile was added to 15 ml of toluene,
0.28 g of dibutyltinoxide and 2.58 g of trimethylsily azide was added thereto, and the
mixture was stirred at 100°C for 16 hours. The reaction mixture was distilled under
25 a reduced pressure to remove the solvent, and the resulting solid was washed with
250 ml of dichloromethane to obtain 2.0 g of the title compound as a grey solid
(vield 71%).
'H-NMR(CD;0D): 7.90(s, 1H), 7.30(s, 1H), 4.04(s, 3H), 3.99(s, 3H)

30 Step 3: Preparation of



et hyl acetate and the extract was washed with 250 nml of
distilled water. The resulting organic |ayer was dried
wore@aesioom sul fate, and filtrated under a reduP€HKR2004/002550

pressure, which was subjected to col um chromat ogr aphy

to obtain 0.1 g of a nitro derivative. The nitro
derivative was mxed with 30 m of dichloronethane, 30

m of ethanol and 0.10 g of Pd/C, and kept under 1

at nospheri c hydrogen at nosphere {or 18 hours. The
reduction m xture was filtrated through a cellite pad
under a reduced pressure, the pad was washed wth

me I fil j f

o B -dimtibamss Ay By S og BB E M b D gl sy-4.5-di
obhatiioxay-plesiythnenahi ch gave 0.40 g of the title

conmpound (yield 91% . H NVR(CD OD): 7.37(s, IH),.

6.59(s, IH), 6.52(s, IH, 6.47(s, |H), 4.00(s, 2H),

3. 80('s, 03)g 0f3hé ompodid) oBtaifitdsn Sﬁdﬂ)Z 0B Z@f she @ipound obtained in

2 0 2 70&%1-55% é}fég)@%yfaéné&v&ere ad c? Po ?O mf eP alc%ioromethane and

2 [sﬁrré& f%rdeﬁchﬁg(y 3Hfé @ldemidﬁ Onh;ttutes Qs RRtrhdte@- Withel50 ml of
-2Htetrazol -

h
™ észfﬂ%@@%ra@ d e awr S mh@dte ¥ gge&iéﬁ? gllﬁeﬁid water.  The
US&éb&ltﬂlgl&!%gnfef la ?aewsg aBed mhg%élatmﬂfdt@ apldeflidtcdnghder a reduced

ulrni 1 ne car OX [Mc acid as ‘startin
nap&sﬁlmeswﬂl@hoW@SaWbJW’f@@ tQy cql pATagT ngam 0.1 g of a nitro

10( y ﬁigfilgat%% ThgL ive 17%% ?x?féd Béﬁ)% ﬁﬂaﬁfcﬁchlbf&nethane 30 ml
7 58 @Ehanb]—gnd 8.16 g gf ang l@pt yndgr atmpsplnglgc hzqi;)ogen atmosphere
3. %)"fﬁ% h%lﬁ'}sr 3rh Oﬂeﬁuct@&ﬁ m&tu?e Sy (Hirafd ﬁﬁoﬂrzﬁ?qpée?hté ]pad under a
N- [réﬁl(cad {pflres{sﬁre(, ﬁhé’ -pidneas oxashe] 4vith myathandl Hlies iftatei@ind the wash

et h n
ot F% H?D éﬁy ﬁé?%@lesh@ﬁiﬁ p.rgduged pressure {q gbtain a residue
15e Wﬁcmgmm gotﬁﬁhdﬁx@a‘mﬂmpcﬁmda(ymﬂéab%t) ed except for

Bxam o HHRAETHERY 30T AR BRI, Gty Red 647, 110, 4006,

2H), 3.80(s, 3H), 3.79(s, 3H), 3.77(s, 3H), 3.76(s, 3H), 2.80-2.70(m, 2H), 2.65-3.1(m,
6H)

20 Step 4: Preparation of quinoline-3-carboxylic acid
2-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl-ethyl)-2H-tetrazol-5-y1]-4,5-di
methoxy-phenyl-amide]

The procedure of Example 2 was repeated except for using 0.40 g of the
25 compound obtained in Step 3 and 0.22 g of 3-quinoline carboxylic acid as starting
materials to obtain 0.30 g of the title compound (yield 56%).

'H-NMR(CDCl,): 9.30(s, 1H), 8.80(s, 1H), 8.20(m, 1H), 8.15(d, 1H), 7.90(,
2H), 7.80(t, 1H), 7.53(s, 1H), 6.60(s, 1H), 6.55(s, 1H), 4.01(s, 2H), 3.80(s, 6H),
3.70(s, 6H), 3.7-3.5(m, 8H)

30



starting materials to obtain 0.1 g of the title

conpound (yield 599%9. H NVR(CDO ) d: 11.07(s, |IH),
w@282033091H), 8.10(m 4H), 7.83(s, IH), 7.79(sPCT/KR2004/002550

7.58(s, IH), 7.50(s, IH), 7.41(s, IH, 7.3 1(d, IH,

6.71(s, IH), 6.68(s, IH), 6.62(s, IH, 6.55(s, IH,

3.98(d, 6H), 3.85(s, 6H), 3.69(s, 2H), 3.01(t, 2H),

5sti rredThedracaqyts ¢

15:

20

25

30

2.83(m 6H) Exanple 32: Synthesis of

N-[2-(2-{4-[2-(6, 7-di net hoxy- szdl hydr o- 1 H i soqui nol i
n-2-yl)-ethyl]-phenyl}-2Ht

etrazol -5-yl) -4, 5-di net hoxy- phenyl ] - 3-qui nol i n-3-yl -

rylam de Step 1. Prepargtion of
3- E?F‘WB n-3-yl-acryl i alam d 80 g of 3- %Xﬂhe 1 e of
CaNdf% -@@,7-(5516@10&?{ Mﬂlydmo-aﬂ-ﬂoqmdoﬁn—aeylg-eﬂfyl]-phenyl}-2H-t

i B&%asﬁ ﬁyl)%ﬁ%ﬁ@éiﬂ?xsepﬁw?ﬁ3-%k%f H L £ 1000

mh of distilled water, concentrated HO was added
thereto until pH of e sol ytion bec 4.8, .and .

of %ﬂ@ | VAR GOREBIOeREBt o1 Ping Q1S € of the
Ung@r&lpéuﬁde @Hféﬁ{édplheﬁéjd I of Vel Wdod 0.69Q 6f tahs-cinnamic acid as

di sti

d

oosigre Renalsth EDETHOU P LS® HUaRPRROSH fsae@ﬁ% "

85‘(’)/21 W?:;%%?tﬂ) 891¥$)(7§s 1H), 8§2(§7(1H§ lsH)O(m 4H), 7.83(s, 1H),

: gg@as, Tiey 10, B Tt 185, 5%k, 1,6 7165, 1), 66565,
i 2?91 6@?%[]]3?)( %, 5755 gﬁétf%y(d%ﬁ)ds@ﬁé{ GEfHS. §97(9,U2H§" 3.01(t, 2HD),

et R&BGin; 6HY| ) - 4, 5- d| met hoxy- phenyl ] - 3- qui nol i n-3-yl -
ryl am de33 The procedure of Exanple 2 was repeated
except for using 0.22 g of the conpound obtained in
St Exarhpid Exarrpl e 1 and20. 10 g of the cBympbemsl of

obi\g %‘f%{h T% i% qngﬁ‘boggp:ﬁa 4 :ﬁfg%gg&gfsgaﬁ)? 1&%%@%8?]}6@1} -2H-t
QI S-y ) 5- dﬁn&ﬂéﬁy—phéﬁyl] -F-oidholing3Hytracigtdmide

7.77-7.71(m 3H), 7.60-7.56(m 3H), 7.26-7.19(m 3H),

6.81(m 2H), 6. 61(s IH), 6.55(s, IH), 3.96(s, 6H),

3. 8%51: bharaBorbéf S-quididlin-RyR&erylid d¢ich  8H)

80 g of 3-quinoline carboxaldehyde, 85 g of malonic acid and 6.50 g of
piperidine were added to 350 ml of pyridine, and stirred at 100°C for 3 hours.
After mixing with 1000 ml of distilled water, concentrated HCI was added thereto
until pH of the solution became 4.8, and stirred for 1 hour. The resulting solid was
filtrated under a reduced pressure, washed with 1500 ml of distilled water, and dried
for 15 to 40 hours to obtain 96 g of the title compound as a white solid (yield 95%).

'H-NMR(DMSO-dg):  9.23(s, 1H), 8.67(s, 1H), 8.04-7.98(m, 2H),
7.82-7.75(m, 2H), 7.64(t, 1H), 6.85(d, 1H)

Step 2: Preparation of
N-[2-(2-{4-[2~(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl}-phenyl} -2 H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl]-3-quinolin-3-yl-acrylamide



Exanpl e 33: Synt hesis of

4- 0x0- 4H chronene- 2-carboxylic acid (2-{2-[4-(2-{[2-(3
wa2@bs0830bDXYy - phenyl ) - et hyl ] - met hyl - ami no} - et hyPQF/ER20041002550

]-2Htet razol -5-yl}-4,5-di met hoxy-phenyl)-am de Step

1: Preparation of 4-(2-

{[2- (3, 4-di net hoxy- phenyl ) -et hyl ] - met hyl - am no} - et hyl)

-phenylamine 7.0 g of 2-(4-nitrophenyl)ethyl brom de,

5.94 g of

[ 2- (3. 4-di met hoxy- phenyl ) - et hyl 1> met hyl - ani ne, 8.41 g

of potassium carbonate and 4.56 g of sodium i odi de

were added to 70 ml of N, N-di met hyl f ormam de, and kept

at 100 C for 6 hours. After mxing with 100 m of

di sti | | @dewrbeddurd b€ Bxaampié Anwas xépeatcdiecepk forauting 0.22 g of the

three ti rtio f ace at e an . .
¢ hESTBtRG, Shtoweg e 49 RaB L and o M £ RE R Gyt obtained in
|\|aa§'te gag srtRiganatergs asobvtairsmu 8 gt thd tiflé c@rhpoimm(;ymld 81%).
reduce ressur [ t 0 n

SThe res.ﬁmpm; "0 05 WEDF 20y LB Y oS @R A 7777 71,
et '314) aGRL AL 6(nh,03HR AREL7TALRM, QBH)f 6881%1 rzqi)dml\(@t iNg.6.55(s, 1H),
The nitro derivative was OC)

! 6 8r065, D SERI. EHY 2ORSALE 94 RARSIEID. 5 g of Pd C

was added thereto, and the m xture vvas kept under 1

at m)spherl c hydr ogen at nosphere for 18 hours. The )
r edfixe ‘ur e Syaikiesis | t raf ed 4-BredEhchionsnpiZearperylic  acid

un r d p - -
OO AR A e 1

com)aoﬂ}édyl}fihﬂ-ddns&loxj’-ehen}{hi@lmcb reduced pressure to

obtain a residue that gave 6.52 g of the title

conpound (yi eld 68% .34 HNWR(CDA ) d: 7.35(d, IH)
6.67(d, 12H) 6.60(d | H), Brepaasion| H) of

3 gp((zz{[ng'ﬁ') gﬁe@%ﬁf a2 5] Bl Hm b} eﬂ?yl)'*ﬁﬁe?mﬁﬁl}le
152-{2-[ 4- ( 2- {[2 (3, 4-di net hoxy-rhenyl)-ethyl]-nethyl -
BB PPy ot S
St f@-(@ Aadithethoxly-fheanplethyl]-wehylepdnas,eRi4 &xcebpothsium carbonate and
“3'47'5% g of sodium iodide were added to 70 ml of N,N-dimethylformamide, and kept
at 100°C for 6 hours. After mixing with 100 ml of distilled water, the reaction
20 mixture was extracted three times with 200 ml portion of ethylacetate, and the
combined organic layer was washed with saturated NaCl, dried over magnesium
sulfate, filtrated under a reduced pressure, and distilled to remove the solvent. The
residue obtained thus was recrystallized from ethyl acetate to obtain 7.86 g of a nitro
derivative. The nitro derivative was mixed with 200 ml of tetrahydrofuran and 200
25 ml of methanol, 0.5 g of Pd/C was added thereto, and the mixture was kept under 1
atmospheric hydrogen atmosphere for 18 hours. The reduction mixture was
filtrated through a cellite pad under a reduced pressure, the pad was washed with
methanol, the filtrate and wash solution were combined, and distilled under a
reduced pressure to obtain a residue that gave 6.52 g of the title compound (yield
30 68%).



1.2 g of the conpound obtained in Step 2 of Exanple 1

and 1 g of the conpound obtained in Step 1 as starting
woraiossmbs to obtain 0.98 g of the title conmpoRCMKR2004/002550

(yield 709. H-NVR(CDO ) d: 7.70-7.66(m IH)

7.62-7.52(m 3H), 7.45-7.20(m 2H), 6.93(d, IH

6.70(s, IH 6.55(s, IH 3.98(s, 6H), 3.85(s, 6H),

2.93-2.73(m 8H) 2.43(s, 3H) Step 3: Preparation of

4- 0x0- 4H- chr onene-2- car boxylic %:ld (2-{2-[4-(2-{[2-(3

4- di met hoxy-rhenyl)-ethyl]-neth am no} - et hyl ) - phenyl

]-2Htet razol-5-yl}-4,5-dinet hoxy phenyl ) -am de The

o o¢e e MRFCARTLS, 105 HAPESHES JPACGRA o h, osac
ChriBhpRooe; 6H), 86, 6Hpeios-231 @, &H), 2356mBENi al s t o

obtain 0.99 g of the title conpound (yield 75%9%.
HNVR(CDOl ) d: 7.70-7.63(m IH) 7.62-7.51(m 3H)

7.@5§ 18(m 2H) ©.93@) 1H) '6.68(s | H Ppakion | H), | of
5Th§

PRCMTERCR &R S S ?’s\marfé g henyl)- 2B tetr

'na-z'_@lb5-‘91}l4f$5dlﬁleﬁﬁbéyepﬂen i?eRRRRRRRmoRXn
. R 1°quinol in-37carboxylate H OCHOCH H. CH -CH H

OCHOCHHCHlquumoI I n-2-car boxylate H OCHOCH H

CH -CH g |
¥ 'I*hgﬂf’g&ldu'fé @f' 36%3 3nd Wﬁ&hﬁleglh I%lr?g l%é}?éﬁ’féd &tcept for using

i nlg garfabﬁ wpnmpénﬁ OM—IHI-&GPI 2 of-Expraplaocang Igiof the compound
10 obtained in Step 1 as starting materials to obtain 0.98 g of the title compound (yield

70%).
'H.NMR(CDCL) §: 7.70-7.66(m, 1H), 7.62-7.52(m, 3H), 7.45-7.20(m, 2H),
6.93(d, 1H), 6.70(s, 1H), 6.55(s, 1H), 3.98(s, 6H), 3.85(s, 6H), 2.93-2.73(m, 8H),

2.43(s, 3H)

15
Step 3: Preparation of 4-0x0-4H-chromene-2-carboxylic acid
(2-{2-[4-(2-{[2-(3,4-dimethoxy-phenyl)-ethyl]-methyl-amino} -ethyl)-phenyl]-2H-tet
razol-5-yl}-4,5-dimethoxy-phenyl)-amide

20 The procedure of Example 2 was repeated except for using 1 g of the

compound obtained in Step 2 and 0.97 g of chromone-2-carboxylic acid as starting
materials to obtain 0.99 g of the title compound (yield 75%).
'H-NMR(CDCls) &: 7.70-7.63(m, 1H), 7.62-7.51(m, 3H), 7.45-7.18(m, 2H),
6.93(d, 1H), 6.68(s, 1H), 6.53(s, 1H), 3.97(s, 6H), 3.86(s, 6H), 2.95-2.75(m, 8H),
25  2.44(s,3H)

The compounds prepared in Example 1 to 33 are listed in Table L.



i soqui nol in- 1-carboxylate H OCHOCH H CH -CH H XH OCH
HCH1 1 6 quinol in-4-carboxylate H OCHOCH H CH -CH H
w@HeOTs30by CH 1 1 7 4-raet hoxyqui nol i n-2-car boRgIT/ER200#002550

OCHOCH HCH -CH HOCHOCH HCH 1 1 8 qui noxa

n-2- carboxy H OCCHOCH HCH -CH H OCHOCH HCH 1 1 9
pyridi n-2-carboxylate H OCHOCH H CH -CH H OCHOCH H CH
11 10 nicotinate H OCHOCH H CH -CH HOCHOCH HCH 1 1
11 i sonicotinate HOCHOCHHCH;ﬁHHOCHOCHHCHl 1
12 pirazin-2-carboxylate H HCH-CHH OCHOCH H
CH1 1 13 benzonate H OCHOCH H CH -CH H OCHOCH H CH 1
1 Eﬁﬂa[pht hal en- 2- car boxylate H OCHOCH H CH -CH H

HCH1 115 2-f |uorobenzonate H OCHOCH H CH

oCHOCH H CH 1 1 16 3-fluorobenzonate H QCHOCH
o EE:H H OCHOCH @l CH 1 1 17 R ke |Mcmﬁob@m,dmalt1g o [Ru| X [nf n
'IHMI_I ("I_II—L!'Y"1W 111Q

| UIQOTTH_B—CW yo _0 UeHs ;Hf‘: Ya H QCHy Haflo| 1] 1

u. 'QJJCHLU”qEnoFB-Ecar oxyfff’é'_'l l'_'m(" 01 QCHs [ h‘ﬁu ’ 'I-l OCH " H 11

t hi opiren= Il 3 ¥ egkylate! | Cll |00 \%'C 7-CHy 'H“'WH;, | 1 ] 1] 1

1 1720 PUT aRnidstahliky T e S AR

H dF L 4 doqfhio Qe Ozatbbiy afdT OTTE ‘()C}Q@(EHHH ChetE i ot RUEAEE

CH |-CH H OGHOCHBhfotale T 22| 1 |0CHs|OCHs| H | CHo~CHz | H | OCHs|OCHs | H | CHz | 1] L

6- met hyl +dexamd Heednan®ea - 2 IC BcH 00RY| ThatCE il | Wl tbdndin Chd, | 1] 1

- CH H| OCHG@inbxinhtachoxdlat2 3 H |OCHs{OCHs| H { CHo—CHz | H |OCHs|OCHs| H [CHa| 1] 1

5- ne_hoxy - 4yridim2-dittexglate onen- P Otk 0@ Vil | &HecHH H DOOH | H 11

- CHM| OQCHOCH Hicotgatp 1 24 6- ff Y 196k |6CHA Ha ol=CiH-Ho|BGHQOCHs | H |CHz | 1) 1

pi dlp. car bO)@g' nigptinatey Ot JOCHTH ﬂ{z\‘ﬁﬂz}-ﬂﬂ‘r HH H1CH| 1| 1

25 :LZ b ono- pﬁam%cam-}b- P34 \ﬁ; [CHerCie | 1 @%%H hfHz| 1) 1

CH [EH-H-OcHOCHZNR 11 gl I Ol (| AL HrZCly | B Qi Qg H | 1 1

|1 aphthaleg-2-carboxylaioy | OGHs | OCHs} | | CHe=CH | B | OCHs| OCHs| H [ CHp | 1] 1

L. =, 9-fThorobepzona e'w,: T OCHs [OCHs T 1 CHaCHa |, H |0GHs | OCHs] H [CH: | 1] 1

4- axp ‘*[T ‘;J','s”h“;lnhem% - U1 FOCHs ocHs | T Ol~chs [ | D | Ock] 1 ol | 1] 1

T ST gk 1ibrotfeld un%t\e" T O R Rk, H' ['Cl—CH, ["H [DCH;! VHIVARE

1 H U a4 uolél?gnzgnlaltlenm ' Ty 12rHy 90u W%Hg‘b'&t T ToCk10CH: —%2— 11

CH [F&H H OGlekelds Hrfodiate 1 30| I [GEH|00H, | THT | T =R RO oRy 6l § 60,1 1] 1

A H ChpurdelahcdrboXd0CH H [S1 18T 0CHa| H | CHo~CH, | H |0CHs|OCHs| | |CHa | 1] 1

21 4-oxo~-4H-chromen-2-carboxylate H {OCHs|OCHs| H | CHo~CHz | H |OCH3|OCHa| H jCHz| 1| 1

22 | 6-methyl-4-oxo~4H-chromen-2-carboxylate | H |OCHs|OCHs| H | CHs~CHz | H |OCHs|OCHs| H | CHs| 1] 1

23 |5-methoxy-4~oxo-4H~chromen-2-carboxylate| H |OCH3{OCHs| H | CHx-CHz | H |OCH;|OCHs| H [CHa | 1] 1

24 6-f luoro-4-oxo-4H-chromen—-2-carboxylate H |OCH3|OCHs| H | CHo—CHz | H |OCHs|OCHa} H {CH2 | 1] 1

25 | 6-bromo—4-oxo~4H-chromen-2-carboxylate | H |OCH3(OCHs| H | CHz-CHz | H |OCHs|OCH;| H [CHa| 1] 1

26 sinol in-4~carboxylate H jOCHs{OCHs| H | CHa-CHa | H |OCH3|OCHs] H [CHa | 1f 1

27 4-oxo-4H~chromen-3-carboxylate H |OCHs|OCHs| H | CHo-CHp | H [OCHs[OCHs| H [CHz| 1] 1

28 quinolin-3-carboxylate H| F | F | HjCCHz | H |OCH3|OCHs| H |CHz| 1} 1

29 quinol in-3-carboxylate H |OCHs|OCHs| H | CH-CHa | H |OCH3|OCHs| H [CH2 | 1} 1

30 quinol in-3-carboxylate H |OCH3|OCHs| H | CHo~CHz | H |OCH3{OCHsj H| S | 2] 1

31 3-phenyl-acrylate H |OCHs|OCHs| H | CHo~CH, | H |OCH3|OCH3! H {CH2 | 1f 1

32 3~quinol in-3-yl-acrylate H |OCHs|OCHs| H | CHa=CHs | H |OCHs{OCH3| H [CH| 1} 1

33 4~oxo-4H-chromen-2~carboxylate H |OCHa|OCHs| H | CHs| H | H JOCHs{OCHs] H [CHa| 1] 1
Example 34: Synthesis of quinoline-3-carboxylic acid

5 [2-(2-4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl-2H-tetraz
ol-5-yl)-4,5-dimethoxy-phenyl]-amide methanesulfonate

1 g of the compound obtained in Example 1 was stirred with 70 ml of
methanol for 30 min, and a mixture of 0.1 ml of methanesulfonic acid and 5 ml of



31 3-phenyl-acrylate H OCHOCH H CH -CH H OCHCCH H CH 1

1 32 3-quin n-3-y -aery t e HOCHOCH H CH -CH H OCHOCH
WOR2a051033097 33 4- ox0- 4H chr onmen- 2- car boxyl at e H EOHRORROOK 002550

CHHHOCHOCH HCH 1 1 Exanple 34: Synthesis of

qui nol i ne-3-carboxylic acid [2-(2-4- [2-((6,7

d-inmethoxy 3,4 di-hydro - |isHo-quinolmyl-)2e-thy-1]

phen-yl -2Htetraz ol -5-yl) 4- ,5 d-inethoxy

p- henyl | - am de net hanesul fonatesd g of the conmpound

obtained in Exanple 1 was stirred with 70 nl of

msthanol for 30 mn, and a mxture of 0.1 m of

dr OpW selij’t%'ggr] é@dﬁcﬁga@é ﬁhﬁggt%%g ﬁcr: e f/\g@é]ﬁhx?%%%ag%ggd to room

r obemperatues dowile hoy, abd stirngd ford6 dtaurs, esthichr gaden@9b sg of the title

mh h f the title conpound ield 839
o %ﬁ%ﬁye@%gﬂ%(s e|HI) 9. 55(5, IH)(y8 33(d, /?H)

8 3 |(d1H4NMR(em@m 8001 (SHH), 89.56(st ,|H)HS,3XABIEH, $.31(d, 1H),

551 248, g@@g‘ 3@:38 1612053 72468, 15,765 A, 4isdlS . 68465, 18D,

2. 10ed Hg 385-395(1nh) &81)53.87-3.26(m, 6H), 2.19(s, 3H)

4- oxo- 4H— chr omsne- -carboxylic acid

[2-(2-{4-[2-(6, 7-di met hoxy- 3, 4-di hydro-1 Hisoquinoilin

- 2Fxhphs hyl35: phefyhthesibt t €6f  4-oxo-4H-chromene-2-carboxylic  acid

ol RPN batoHhypt e 61Oy Dby phenyl)-2HL-te

107 el?%l S&rlﬁ&%eﬁﬁn&lﬂfxyuﬁiéﬂgl]laﬁldg nthdSuleampound
obt ai ne Exanpl e "and nmet hanesul foni ¢

acid as starting materials to obtaln 1.1 g of the

} IH; | esc?fglpgﬂé?&(lﬁi’é gf ‘Ex%ﬁl e 8@"@%@ éﬂ@a@@ e(xgept8f Sisng 1.2 g of the

7 mmpom abtaineyl in ‘Exga(pg,e 2il tnd 071 g'(l g)f mepqhanesu Ql(ug acid as starting

%teéna?gég obt@ .1 é gﬁe%théé@mpoéﬂ)%%%idlg(w
15Exanpl e BWGD@@Q)sS 835(s, 1H), 8.18-8.16(m, 3H), 795(t 1H), 7.79(d, 1H),
2 S PG FRT 05t 1B 0 D, 40560 40165 3ED,

2- 319K 8HY) 3.99363¢in} 4Ph-3.8143.41(m, 6H), 2.18(s, 3H)
azol - 5-yl) -4, 5-di nmet hoxy- phenyl ] -am de hydrochl ori de

Example 36: Synthesis of  4-oxo-4H-chromene-2-carboxylic acid
20 [2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl} -2H-tetr
azol-5-yl)-4,5-dimethoxy-phenyl]-amide hydrochloride

The procedure of Example 33 was repeated except for using 1.5 g of the
compound obtained in Example 21 and 0.1 ml of hydrochloric acid as starting
25 materials to obtain 1.4 g of the title compound (yield 89%).
'H-NMR(CD;0D) &: 8.37(s, 1H), 8.19-8.15(m, 3H), 7.97(t, 1H), 7.82(d, 1H),
7.73-7.65(m, 4H), 7.18(s, 1H), 7.15(s, 1H), 7.11(s, 1H), 4.07(s, 6H), 4.02(s, 3H),
3.98(s, 3H), 3.94-3.75(m, 2H), 3.52-3.43(m, 8H)

30 Preparation Example 1: Formulation of preparation for oral administration



The procedure of Exanple 33 was repeated except for
using 1.5 g of the conpound obtained in Exanple 21 and
w@2m503300f hydrochl oric acid as starting mat er PEI/KRR@4/002550
obtain .4 g of the title conpound (yield 89%.
H NVR(CD OD) d: 8.37(s, IH, 8.19-8.15(m 3H), 7.97(t,
IH), 7.82(d, IH), 7.73-7.65(m 4H), 7.18(s, |IH),
7.15(s, IH), 7.11(s, IH), 4.07(s, 6H), 4.02(s, 3H),
3.98(s, 3H), 3.94-3.75(m 2H), 3, 52-3.43(m 8H)
Preparati on Exanple : Formnul ati'on of preparation for
oral admnistration37 A tablet was prepared using the
followi ng ingredients, wherein the active ingredi ent
was the conpound of Exanple 21: Ingredient _ )
Quant i t &f riblet atdseplepaeti weing gy dolieving liogreGiants, swherein the active
80. Lact.ose 80, Magnesi u eargte.5 OGther tablets were
al 48T %‘H&Yaé&hﬁﬁgw%“%@@’fﬁ?é’?%glum ng each of the
i nventive tetrazole derivatives of Exanple from1l to
20_and _from 22 to 36 as an active i dient. At a
5 calngredient, o conpound of Exg%ﬁéwg%g/&gkg anount used
wag chvather&ligRar at i on Exanpule 2: Fornul ation of
preparation for oral adm nistration. A hard gelatin
caﬁ@ﬁll atajhs prepared using®°'he follow ng ingredients,
whereige t he active ingredi ggt was the conpound of
Exanpl e 21: Ingredient Quantitvfaig/capsule) Active
i n)yfagiesigm Ste@ator n st arch 240 Lact ose 80 Crystalline
jocel lul ose 80

Other tablets were also prepared by the same method using each of the
inventive tetrazole derivatives of Example from 1 to 20 and from 22 to 36 as an
active ingredient. At a case of the compound of Example 35, the amount used was

114 mg.
15
Preparation Example 2: Formulation of preparation for oral administration.
A hard gelatin capsule was prepared using the following ingredients, wherein
the active ingredient was the compound of Example 21:
20
Ingredient Quantity(mg/capsule)
Active ingredient 100
Corn starch 40
Lactose 80
25  Crystalline cellulose 80
Magnesium stearate 5

Other capsules were also prepared by the same method using each of the
inventive tetrazole derivatives of Example from 1 to 20 and from 22 to 36 as an
30 active ingredient. At a case of the compound of Example 35, the amount used was



Magnesi um stearate 5 Ot her capsul es were al so prepared
by the sane nethod using each of the inventive

wo edosazobe derivatives of Exanple from 1l to 20PGEHERRI08/1002550
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22 to 36 as an active ingredient. At a case of the
conmpound of Exanple 35, the anpunt used was38 114 ng.
Preparation Exanple 3: Formul ati on of preparation for
injection An injective preparation was prepared using
the follow ng ingredients, whergin the active
i ngredi ent was the conpound of anple 2 : |ngredient
QuantitvOrg/ capsul e) Active ingredient 20 g 5% gl ucose
soimlon 10 M HA (IN) (amount that the p of the
frfghg sol ution becones 4) Ot her injective
preparatl ons vvere al so prepared by the sane net hod

e RprETkRdmemRls oo brsBRR G AR T

i ngredi ent. At a case of the conpound of Exanple 35,

the anoynt ,used was 23 and HC s not ysed. L :

Pr epar aflo HEKETS PESDAT atggr hiti aPWeBﬁrmgf ugire pﬂﬁf’a??lb%” ing, ingredients,
' nj\ﬁﬁf‘élﬁ) ﬂw%tﬂveh@@wéﬁt Wishacatripotindas ERaraprad usi ng

the follow ng ingredients, wherein the active

i ngredi ent was the conpound of Exanple 2 : |ngredient

OJ@I#@‘QI capsul e Active o\ah®HheBipsele) NY

Po yl enegl ycol 4002rr1 terlle vvater 8 mM O her
i njAstive wegrpdieplar at i ons wer €04P8o prepared by the sane
rregl;o uEééeer)h?cﬁi'i:lxh of the inygpfive tetrazole

I'ves o anple from1 to 20 and from22 to39
HCl (IN) (amount that the pH of the resulting solution
becomes 4)

Other injective preparations were also prepared by the same method using
each of the inventive tetrazole derivatives of Example from 1 to 20 and from 22 to
36 as an active ingredient. At a case of the compound of Example 35, the amount
used was 23 mg and HCI was not used.

Preparation Example 4: Formulation of preparation for injection

An injective preparation was prepared using the following ingredients,
wherein the active ingredient was the compound of Example 21:

Ingredient Quantity(mg/capsule)
Active ingredient 20 mg
Polyethyleneglycol 400 2 ml

Sterile water 8 ml

Other injective preparations were also prepared by the same method using

each of the inventive tetrazole derivatives of Example from 1 to 20 and from 22 to



36 as an active ingredient. At a case of the conmpound
of Exanple 35, the anpbunt used was 23 ny. Test Exanple

WO 2008330911 on activity of inventive conmpound aREi/RRR2004/002550
p- gl ycoprotein In order to investigate the
bi oavai l ability each of the inventive conpounds as an
i nhi bitor of p-glycoprotein, its cellular toxicity was
measured using MCF-7 cell and MCF-7/Dox cell, which is
MCF- 7 expressing p- glycoproteln3 The cells were
subcul tured in 5% FBS (fetal bOV|ne serum / RPM 1640
ned|un1supplenented with glutam ne 2 mol, sodi um

D1 SRLRONa S 1l Bl PN A HMATI A0 P AT 5, the amount

us bl wad22mg¥ trypsi n sol ution cont aining 3 M
1, 2-cycl ohenxandi am ne tetraacetic acid. The coll ected

cells were plated on a 96 well flat-bottoned plate at
a density of 2 x 103 cells/well, and incubated in the

samnme d|u 4 hours Iltaxel anatlca
S oo diet Toiabla | (REGRItaN ARG BRIV AP TTROLEA GBE AN p-ghycoprotein
10 6 Mtest solutions. After renoving the culture

nmedi a, each well was treated w_.th 100 %5@1 a.tes

sol ut i ol oxsles teinyestigaie Miedioaeilabilify ear tHM%\ae@ﬁVe)Fompounds as
they 1ﬁﬁblt&ogpﬁl§;g&) btefrl HERERSlal td)ﬁ?c:l%gwaé\frﬁcﬁfsured using MCF-7 cell

i ncubat | n_g ours the cul ture di um was

r ernd MCFJ4opx aell whigh s MEAT 2 éxmesamap%lycoprotem
1ot 'l chl orfaceksCyafd gu d&gtu}edh%”s% OFESX(ef&t'aP YoftrleS serum)/RPMI1640

washed wth wat er ried room-t erature.
Af treadivnd oﬂupglemmmi N\gths glutarnion Z semal, rﬂodgam%lgafb@maée 3.7 g/L and

aci ?nt‘ﬁ@n‘ian ]k(f' (% Baﬂ §4bc of hadapy) ) &rm@?lb&tggglﬁh& 155‘% hum1d1ty, and

S were [ 30m tenper a
vvashﬂmbt@d ushng%(h%% trypsin dolution enptagming danM i @ QRB)hen&andlamme
aEce{_]%ltrlsrra base sol uti on having pH 10. 3~10.5 was
ad apet raé:ll% and the absorbance at 520 run of each
15wel | \/vaThHeaBeutaﬁcellsiW@“e aplarectompPatwell fatcsitonged plate at a density of

evIu he ceptration at [ he .

b periuel iR P e e Beba 1 Ty, oppettaxel, an
of aﬁ@(%?ncé‘ﬂ §gientt\|h@s dﬂﬁtieﬂqﬁlﬂeme efmd hedam ite abegn 10 ' ~ 10° M test
2;%@? 1%) | |%§§‘\%ﬁ|§”}0%21§leg thg%ainrllr%tmé\étlj:'a: 7eac )\()veglrv?fgsl feated with 100 ul of 2

test solution, alone or in combination with 50 nM each of the test compounds of

20 Examples 1 to 30. After incubating for 72 hours, the culture medium was removed,
each well was treated with 10% trichloroacetic acid for 1 hour to fix the cells,
washed with water, and dried at room temperature. After adding a dyeing solution
containing 1% acetic acid with 0.4% SRB (sulforhodamine B) thereto, the wells
were kept at room temperature for 30 min, and washed with 1% acetic acid to

25 remove remaining SRB. 10 ml of trisma base solution having pH 10.3~10.5 was
added thereto, and the absorbance at 520 nm of each well was measured using a
microplate reader to evaluate EDs, the drug concentration at which the growth of the
cancer cells was inhibited to the extent of 50%. Also, the enhancement of the
anticancer activity of paclitaxel against MCF7/Dox (resistant cancer cells) was

30 measured by determining EDPACSO/EDSO, wherein EDPAC50 is the value determined



nmeasured by determ ning ED 50/ED , wherein ED is the
val ue determ ned40 for the case of paclitaxel alone.
wah®soeeatts are shown in Table I1. Table Il CotpER2@4/002550

EDBO CnM MCF7 MCF7/ Dox EDM EDso Control 11.5 294.6

1.0 Exanple 1 7.9 14.5 20.3 Exanple 2 12.1 109.9 2.7
Exanple 3 8.5 83.8 3.5 Exanple 4 5.4 69.2 4.3 Exanpl e

5 7.6 162.0 1.8 Exanple 6 9.1 88.6 3.3 Exanple 7 7.4

90.0 3.3 Exanple 8 6.2 13.4 22.) Exanple 9 8.7 94.8

3.1 Exanple 10 9.1 97.9 3.0 Exanhple 11 7.2 93.2 3.2
Exanple 12 9.1 97.9 3.0 Exanple 13 7.7 86.9 3.4

= oA ok RN Al

Exanpl e 18 10.3 80.4 3.7

Table II

Compound HCE7 e (HM)MCFWDox B/ EDso

Control 11.5 294.6 - 1.0
Example 1 7.9 14.5 20.3
Example 2 12.1 109.9 . 2,7
Example 3 8.5 83.8 3.5
Example 4 5.4 69.2 4.3
Example 5 7.6 162.0 1.8
Example 6 9.1 88.6 3.3
Example 7 7.4 90.0 3.3
Example 8 6.2 13.4 22.0
Example 9 8.7 94.8 3.1
Example 10 9.1 97.9 3.0
Example 11 7.2 93.2 3.2
Example 12 9.1 97.9 3.0
Example 13 7.7 86.9 3.4
Example 14 10.3 112.7 2.6
Example 15 11.5 71.3 4.1
Example 16 7.9 44.3 6.7
Example 17 10.2 73.1 4.0
Example 18 10.3 80.4 3.7
Example 19 6.4 66.2 4.5
Example 20 10.2 83.7 3.5
Example 21 7.9 4.9 60.1
Example 22 6.5 4.0 73.4
Example 23 7.4 5.9 49.9
Example 24 8.1 7.5 39.3
Example 25 9.1 10.3 28.6
Example 26 10.1 12.3 24.0
Example 27 9.0 139.5 2.1
Example 28 7.4 14.8 19.9
Example 29 6.3 13.8 21.3
Example 30 13.1 111.9 2.6
Example 31 " 9.9 108.1 2.7
Example 32 9.8 15.3 19.2
Example 33 8.2 12.8 23.0

As shown in Table II, the paclitaxel has markedly higher cytotoxicity against
MCF-7/Dx cells in case of treating in combination with the compounds of Examples



Exanple 19 6.4 66.2 4.5 Exanple 20 10.2 83.7 3.5
Exanple 21 7.9 4.9 60.1 Exanple 22 6.5 4.0 73.4
WEX@0B®I23 7.4 5.9 49.9 Exanple 24 8.1 7.5 39PGI/KR2004/002550
Exanple 25 9.1 10.3 28.6 Exanple 26 10.1 12.3 24.0
Exanple 27 9.0 139.5 2.1 Exanple 28 7.4 14.8 19.9
Exanple 29 6.3 13.8 21.3 Exanple 30 13.1 111.9 2.6
Exanple 31 9.9 108.1 2.7 Exanple 32 9.8 15.3 19.2
Exanple 33 8.2 12.8 23.0 As sho in Table , the
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paclitaxel has markedly higher cytotoxicity against
I\/CF 7/Dx cells in case of treating in conbination with

SRS R A5 R0 o e
f O(Ig’uffacﬁixfe)ly efifpredsi the bytivitppf pedydopeoteintdventay adbw concentration of

g protein even at a | ow concentration of 50 nM
Te anple 2: In vivo absorption of orally
adm ni stered paclitaxel In order to investigate the

activity o i.nv nt|ve cQ nd ared in
ExaﬁwF@@mnlﬁ%&v{e%% rally adisitEd PPt as
follows. Twenty-five 14- to -week-ol d Sprague- Daw ey
rats were fasted for, over 24 hourigttvvhlle t.hey

al | owedlI¥ peder e devestigafe\fhe @ptiviby 9f the Hvegiiye &@anp%%s prepared in
9r BURSILRE, M Vifd ?osbﬁftﬁm%@é%@weﬂg‘éﬁﬁe&ﬁuﬁal%%ﬂ&‘v@”er test

gr oups Phet’e ‘ora admi ni st er ed
Twenty-five 14— to 15-week-old Sprague-Dawley rats were fasted for over

24 hours while they were allowed free access to water, and then, divided into 4
groups of 5 to 8 rats each. Three of the former test groups were orally administered
with 20 mg/kg body weight of paclitaxel (6 mg of paclitaxel/0.5 ml of cremophor EL
+ 0.5 ml of ethanol) and each of the compounds of Example 1, 21 and 22 (12 mg of
the compounds of Examples/4 ml of 5% dextrose + 1.2 mcg of methanesulfonic
acid), and the control group was administered with a veheicle (4 mé of
5%-dextrose + 1.2 mcg of methanesulfonic acid) and 20 mg of paclitaxel
(composition: 6 mg of paclitaxel in 0.5 mé of cremorphor EL + 0.5 mé of
ethanol). Blood samples were taken directly from the heart of each rat before and 1,

2,4, 6, 8 and 24 hours after the administration.
Each of blood samples was centrifuged at 12,000 rpm to obtain a serum

sample, 200 ©f of which was mixed with 400 uf of acetonitrile (an internal
standard) and the mixture was shaken to obtain an extract. The extract was
centrifuged at 12,000 rpm, 4°C for 5 min to obtain a supernatant. 50 ul of the
supernatant was subjected to semi-micro HPLC under the following conditions:

- semi-micro HPLC system: SI-1 model(Shiseido)

- analysis column: Capcell Pak C;3 UG120(5¢m, 1.5 x 250um, Shiseido)

- pre-column: Capcell Pak C;s MF Ph-1(4.6 x 10mm, Shiseido)

- concentration column: Capcell Pak Ci5 UG120(5¢m, 1.5 x 35mm, Shiseido)

- mobile phase for pre-column: 20 % acetonitrile

- mobile phase for analysis column: 55 % acetonitrile



with 20 ng/ kg body wei ght of paclitaxel (6 g of

paclitaxel /0.5 m of crenmophor EL + 0.5 nml of ethanol)
w@eahs030h7 of t he conmpounds of Exanple 1, 2 1 apdI/RB2¢01/802550

ng of the conpounds of Exanples/4 m of 5% dextrose +

1.2 neg of nethanesul fonic acid), and the control

group was adm nistered with a veheicle (4 of

5% dextrose + 1.2 neg of nethanesul fonic acid) and 20

ng of paclitaxel (conposition: ng of paclitaxel in

0.5 m 60of crenorphor EL + 0.5 of ethanol). Bl ood

sanpl es were taken directly fromthe heart of each rat

bef ore and nd 24 hours after the

adm ni st F’a\?‘ft’(ﬁ’ﬂv‘%ﬂ’&% f’81“£bl ood sanpl es was centri fuged

at 12, 00fotwawaiet 6 ebhdn.n a serum sanple, 200 m of which

was mxeqd With 20 m of acetonitrile (an internal

st andar df'CEHAT 4% Wi xt ure was shaken to obtain an

extract Thd hﬁn@-&b%@ﬁ%nﬁ/\laﬁaﬁg%@tdﬂ fhegiecbladd Lachfelr poncefitrations are

Cfor 5 mn obtain a supernatant. 50 m of the
5su§]é‘?‘ﬁ%irh gb lﬁgg subj ected to semi-mcro HPLC under the

followi ng conditions: - semi-mcro HPLC system SI-|

nodel (Sh| seido) - analysis colum: Capcell Pak UGL20(5

m Tabls Bl 250mm shi sei do) - pre-colum: Capcell Pak M

Ph-[1(4.6 X 10| ASN{rg &k A)™ { CoR& XREal 1 ONCHRnE/RIN™

Capcel TColtakli UGIRPO(SAdoEdos, 1[5 X 3pom Shi Sel Ggk] -

moli | eEjphdse Tof g es2€Qioanm] 20 % @Cet oni U i 18433

noli | exphvasel f ol agadayissss Colum:1.65 Y% gcet omidbdol €7
nj eBxbnip®N22/01 nes, 633+10219- {1 ow r@abe: S5 |7 m 0120547
det|eetlor Are22uiden théeurtd b bdepencaidat changea mwkrst Ne

i n- bk @od TRAG | th@¥&kink QM RblAlt AR are shown in Table
1] TR0l b o Ao B i) TMRX CTex(ng/m )

No

10 The results in Table III demonstrate that the inventive compounds can be
advantageously used for enhancing the bioavailability of paclitaxel which by itself
not readily absorbable in the digestive tract.

While the invention has been described with respect to the above specific
15 embodiments, it should be recognized that various modifications and changes may
be made to the invention by those skilled in the art which also fall within the scope

of the invention as defined by the appended claims.



Control 440205 2.0 78i 31 Exanple 1 3,032,108 1.0
1,172+433 Exanple 21 3,7441,355 1.0 1, 149529 Exanpl e
WQ2003/088271, 219 1.0 1,1201547 * 1 : Area under BRCEKR002550

of bl ood concentration till 24 hours 2 : Tine at the
maxi mum bl ood concentration * 3 : Maxi mum bl ood
concentration The results in Table Il denpbnstrate

that the inventive conpounds can be advant ageously
used for enhancing the bloavallaylllty of paclitaxe
which by itself not readily absorbable in the
dlgestlve tract. Wile the invention has been

] cspect to the above specific

enboairet strotl d be recogni zed that various
nDdlflcatlons and changes may be made to the invention

byth se skill nth art |chals al |

B forpand bl D raatihbtecthe aspihlah heifor
cI ai ms.43 WHAT | S CLAI MED I'S: . A conmpound of formula
(1) or a pharmaceutical”™ acceptable salt thereof:
[CHAW N (CH),, -R I) wherein, Ris
het eroaryl, acryk , m%(mawkcu.)n
het er ocycl oal kenyl g Ofy ‘tar ocycl o, which opt| onal |y
substituted with one<or nore substituents 'séfect ed
sfromthe group consi st ng of C al kyl, hydroxy, koxy,

hal ogen, trifluoronethyl, nitro and am no; R, , R4,
R5, Ro R are each i ndependent |y hydrogen, hydroxy,
hal ogen1Ridif O _ alkyl or al koxy, R and being
optlonally #

R; is aryl heteroaryl, acrylaryl, acrylheteroaryl, heterocycloalkenyl, or

carbocyclo, which is optionally substituted with one or more substituents selected
10 from the group consisting of C,s alkyl, hydroxy, C;s; alkoxy, halogen,
trifluvoromethyl, nitro and amino;

Ry, R3, Ry, Rs, Rg, Ry, Rg, Ro, Ryg and Ry; are each independently hydrogen,
hydroxy, halogen, nitro, Cy_s alkyl or alkoxy, Rg and R;; being optionally fused
together to form a 4 to 8-membered ring;

15 m and n are each independently an integer ranging from 0 to 4; and

XisCH,;, OorS.

2. The compound of claim 1, wherein R; is unsubstituted or substituted phenyl,
pyridine, pyrazine, quinoline, isoquinoline, quinazoline, quinoxaline, pyrazole,
20 imidazole, triazole, oxazole, thiazole, oxadiazole, thiadiazole, benzthiazole,

benzoxazole, chromone, quinolone, cinnamic or quinoline acryl.

3. The compound of claim 2, which is selected from the group consisting of:
quinoline-3-carboxylic acid
25  [2-(2-4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl-2H-tetraz
ol-5-yl)-4,5-dimethoxy-phenyl]-amide;

quinoline-2-carboxylic acid



together to forma 4 to 8-nenbered ring; mand n are
each independently an integer ranging fromO to 4; and

WX2008/06397 or S. 2. The conmpound of claiml, WhET/ER200R002550
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IS unsubstituted or substituted phenyl, pyridine,
pyrazi ne, quinoline, isoquinoline, quinazoline,

gui noxal i ne, pyrazole, imdazole, triazole, oxazole,
t hi azol e, oxadi azol e, thiadi azol e, benzthiazol e,
benzoxazol e, chronone, quinolong ci nnam c or

qui noline acryl. . The conpound %f claim2, which is
selected fromthe group consisting of:

(210323 e et A Ay droch i nalin sl ngipem ) 28t
- y|a)zolef§-|w)|-4 Smﬁmeﬂiox?llﬂbﬁylﬂ-aﬂnde

ol -5-yl)-4, 5- t ho henyl ] - am de; .
qui nol i Foqyino PB' X E;%X}glg, da4 acid

I[ a{%z% [D%6 ﬁdlgneilﬂlnﬁﬁghb ﬁxc‘ﬁhﬁdlﬁhgﬂgél?d}d{hgﬁhtnét-ryl)—ethyl]—phenyl}-2H-tetr

Saz @F9’5§\}’h (gmeth%%'@f g’/]h) ] am de;

l sogu " hhﬁﬁn@-%cc?drb&iw deacid acid
y -

6, 7-di net hoxy-3, 4-di h
T r{%rcﬁ& dimgathorst-Aghdiinprerb ySompinabinr2-y))-ethyl]-phenyl}-2H-tetr
aZ Qb0 55% e)14 4. cglﬁéth%ﬁ? fi%ﬂylpgﬁ{ﬂaé ] - ani de;

qU|no boxytic ac

[2 ( 2- { wominoding- ]dp@fbpmibtﬁy 3, 4- di hydr o- acid
;Il% %20@ [;QO&L? gdén&!h)o t3h¥ ld%]he}%lﬁ rlﬁ—}soéglilfo?ﬁlr-}yl)-ethyl]-phenyl}-2H—t

i setrakzoled-yhed,b- d:lmdﬂnx)ow-pheraf -@rnl e; ’

[2-(2- {ﬁﬁhﬁ%}l{lg 47 g,lb %]Eé)xy 3, 4-di hydro-1 Hisoqui nol i n- acid

2-yl
et %&@&45[@{6),7-dnﬁeﬂhloxthXI;hynhMﬁ -jsogminddin-2-yl)-ethyl]-phenyl } -2H-t

?gl Pr%lz('zlgf-?fg) %g Cs“b‘% yhﬁl%py:l}] Ql-mbqehydro | Hi soqui nol i n-

2-yl ) - edthnbthopheyuyhdlingkR-arboxylic acid
et r? %8 I{4 [2y z() 7 Aclhmet%og?fﬁ? )c(ﬁ/h}%h rpﬁ soqumo?ln 2-yl)-ethyl]-phenyl }-2H-t

etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide;

quinoxaline-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl } -2H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide;

pyridine-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl } -2H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide;

N-[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1 H-isoquinolin-2-y1)-ethyl]-phe
nyl}-2H-tetrazol-5-yl)-4,5-dimethoxy-phenyl]-nicotinamide;
N-[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2
H-tetrazol-5-y1)-4,5-dimethoxy-phenyl]-isonicotinamide;

pyraizine-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl } -2H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl]}-amide;



4- et hoxy- qui nol i ne- 2-carboxylic acid
[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-| H i soqui nol i n-

w@2005)p33bhyl | - phenyl } - 2H-t PCT/KR2004/002550
etrazol -5-yl) -4, 5-di met hoxy- phenyl ] - am de;

- qui noxal i ne-2-carboxylic acid
[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-I H i soqui nol i n-
2-yl)-ethyl]-phenyl}-2Ht
etrazol -5-yl)-4, 5-di net hoxy- phemyl] am de;
pyri di ne- 2- carboxyllc acid
[2-(2-{4-[2-(6, 7-di net hoxy- 3, 4-di hydr o-I H i soqui nol i n-

ét )rlla)zolei\gﬁy % Q%Tgy(b}%é%%%"yﬂe n%?’dléon}gelsoqum(’hn' -yD)-ethyl]-phe
N- g} ZH{té‘erEtlibl(ﬁyD 416 rdiiviechoxy3pendi JAysahzandide;i soqui nol i

2-yl - . .
Eyl }yzlﬁ?@qﬁ%}%@) EC%P(?XYAICS di met hoxy- phenyl ] - ni cot i nam acid
I d@Z -(2-{4-]2- (6 7-dimethoxy-3,4-dihy dro -1H-isoquinolin-2-yl)- ethyl]-phenyl} -2H-t

%%9 921'5{6VH ‘f?( néii ”Eél{]e%% hitied! hydro- 1 H-Tsoquinol |
: t et Ry ALt {6 7 @Wﬁ&@xy mﬁgtﬁd—1H51§6%1ﬁﬁ611ﬂ493/19'-%thy1]—phe

; d
7- aV ﬁldgfra@ gﬁa Mﬁ%é‘rdémle 4 Hré mgrwgynmpa ph
2 gyl }- 2RNp-etag2l6 3= &ihietﬂm@ 91'40&h9@1>6\11ﬁt1§&;ﬂ1ho&5“2dﬁ) ethyl]-phe

N- p3lie2Hstatrazol sy h- Adﬁmm&wysﬂwnwl]r%r@u@rq-bpm@midﬁm in

2-yl - - -
10~ oy i’ )2H- h { églrﬂz‘i 1metl%oxal (Hh}z()l/mp IéI nl)s/?c]{mgolm 2- rﬁ/l& -ethyl]-phe

: ﬁﬁBh@HéB‘@ﬁ@l B-¥hr Mllnﬁﬁloayrphenyl] -4-fluoro-benzamide;
[22y|( 2- {1&'&2]2 gﬁl ?,}'75}%1 @P{o{’y % 4d(ﬂlﬂ¥<‘iiﬂ'091f-lfi|'s&ftﬁﬂ&l'1ﬁ] 9'—}'/151 ethyl]-phe

et Ny eIHHet]az)olfﬁ )eft, retimothpxpipheniy]]- BéddiBuoro-benzamide;

N[ 2- (2 S .

7- di netﬂl{é%/ﬂeé, 2 RO | i soquinol i n-2-yl)-ethyl]-ph  2cid
15e [2- (2 {4 [2 (6,7- dlmethoxy 3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-t

leﬁ% r4a§% met}%xg/-pzhenyﬂlamldhoxy phenyl ] - 2-fluoro-
N[ 2- (Zﬁ]{rﬂa-BQca(rlﬁox',y-lﬁl nmet hoxy- 3, 4-di hydr o-| Hi soqui nol i acid

ny (oA Tectb ey 3 4- bt Hoisgayingligrviy-etnlbpbenyl}-2H
beBtZ@z"ﬁl$e y1)-4 5- dlmethoxy-phenyl] amlde
N-[2-(2- {4[ di net hoxy- 3 dlhydroIH-lsoqumoll )
20 - 2- yI ) 4-OFAVH -_c m;nene -2-carboxylic acid
[2-(2-{4-[2-(6, 7 -dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl} -2H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide;
6-methyl-4-oxo-4H-chromene-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-y1)-ethyl]-phenyl } -2H-t
25  etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide;
5-hydroxy-4-oxo-4H-chromene-2-carboxylic acid
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl} -2H-t
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide;
5-methoxy-4-oxo-4H-chromene-2-carboxylic acid
30 [2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phenyl}-2H-t



nyl }-2H-tetrazol - 5-yl) -4, 5-di net hoxy- phenyl ] - 4-f | uor o-
benzam de;

WORG0B0§P9T 4- [ 2- (6, 7- di met hoxy- 3, 4-di hydr o- | H | BOIKR2@H1002550
n-2-yl)-ethyl]-phe
nyl }-2H-tetrazol -5-yl) -4, 5-di met hoxy- phenyl]-3,4-diflu
or o- benzam de; thi ophene-3-carboxylic acid
[2-(2-{4-[2-(6, 7-di met hoxy- 3, 4-di hydr o-
H-isoquinolin-2-y|)-ethy|]-phen%%} 2Ht
etrazol -5-yl) -4, 5-di met hoxy- phenyl ] - am de;
furan 3-carboxylic acid

gfrjmgf &ﬁfi Sféﬂ’ff GRS Phy dmflely dr o- | H T soquinolin-

et razol 65ﬂudrb=44050-dfh’eh1bmeylepmeaiﬂob};ylmn de;

acid

(29 ol Garteimngl ey iy dio dF{raminolin e aesthelimhery1)-28-

2- )é‘cr)lzcﬂtilyl)M Eftﬁﬂﬁétﬂongf%ﬁenyl] -amide;

S O IER R L LA A

acid

[ 2{1%2{{4 [b%dﬁdﬁn&haﬁyhmcm@dﬂodHlis@EBmolm- -y1)-ethyl]-phenyl}-2H-t

H i soq U|no i n-2- - Phenyl
et PH@%Q =5¥)r4, th@ﬁ oxyrihsayllHeide | - ani de;

5- hydrowloﬂng)qocﬁbbg}h{coraene 2 carboxylic acid

acid

[2&52 {4d52 (6, 7-di met hoxy-
16%[.4 H(6 T-dbaethasy-3st- szlﬂwdwéﬁ;spﬂumbnyz -yDaathyl]-phenyl}-2H-t

et I Rl 1 -am de;
10 E&éﬁé y? %)5(361%%0&? nene- 2 car boxyl ic acid
[2 (2- {4-<{>®-‘U€ ;Chretheme-AeagbaXydicdi hydr o- | H- i soqui nol i n-

acid

ot r%-g%-ﬁtél (}@’Pgﬁ@&h})x Y h%) ﬁﬁlydﬁ% %)}’1 1sog1r1r11n8(1:};11- -yD)-ethyl]-phenyl}-2H-t

Xy-p
6- ttranoles-¢l)ek 6-didethuxyehreayP-amideoxyl i ¢ aci d

2-(2-{4- 6,,7-.d] net -3, 4-di hydro-| Hi i nolin-
.[2-yl() é%{w} Sﬁﬁe P?}%l&o;(y i hydro i soqui nolin

acid

15et (24D {45[2yd6)7-duﬁetﬁbmﬁi3t4}limy|dl‘®ﬂﬂ isoquindin-2-yl)-ethyl]-phenyl}-2H-t

6- by om- 4- axp< 4H: ch RS0y d
[29%3%15'?’5?‘@&%@?%%# edloﬁzdlrg ial(zll-l soqui nol i n-
2-yl') - eyiivboling3egirboxydid- t

acid

[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethylsulfanyl]-phen

yl}-2H-tetrazol-5-yl)-4,5-dimethoxy-phenyl]-amide;

20 quinoline-3-carboxylic

acid

2-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl-ethyl)-2H-tetrazol-5-yl1]-4,5

-dimethoxy-phenyl-amide;

N-[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phe

nyl}-2H-tetrazol-5-yl)-4,5-dimethoxy-phenyl]-3-phenyl-acrylamide;

25 N-[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-ethyl]-phe
nyl}-2H-tetrazol-5-y1)-4,5-dimethoxy-phenyl]-3-quinolin-3-yl-acrylamide; and

4-0x0-4H-chromene-2-carboxylic

acid

(2-{2-[4-(2-{[2-(3,4-dimethoxy-phenyl)-ethyl]-methyl-amino } -ethyl)-phenyl]-2H-

tetrazol-5-y1}-4,5-dimethoxy-phenyl)-amide.
30



etrazol -5-yl) -4, 5-di met hoxy- phenyl ] - am de;
ci nol i ne-4-carboxylic acid
WO 2006@33047 [ 2- (6, 7- di net hoxy- 3, 4-di hydr o-| H i sOPCI/R&R00A002550
2-yl)-ethyl]-phenyl}-2Ht
etrazol -5-yl) -4, 5-di met hoxy- phenyl ] - am de;
4- 0x0- 4H chr onene- 3- car boxylic acid
[2-(2-{4-[2-(6, 7-di met hoxy- 3, 4-di hydro-| H i soqui nol i n-
2-yl)-ethyl]-phenyl}-2Ht 47
etrazol -5-yl)-4, 5-di net hoxy- phenyl] am de;
quinollne 3- carboxyllc acid

/éfsﬁiﬂefs( gqga{gﬁl)g}}ﬁ%f ?é’mﬁmn&%f‘%‘oq{n%kl H)' SR Qe comprlses the steps

et b&Z(GJ) eyaliylng- a%cﬁnpbdddu:fﬁompinlar@dl) witha dempound of formula (VI) in the
[ gb?e%le}{ic%ef)g acl%ars§(%& qlﬂ (?X(y‘orgpgfurbq ﬂf/ fommula (IV); (i) hydrogenating the
H- ceppolnd |ofrf012n1ylh) W) livy klsupfesende] ofbh@atalyst to obtam a compound of

AR Yo S BB&MIEH i compound o forula &Y fih a compound of
2- [@mifla gllﬁmerm&yaﬁeéfgbasedﬁfaédﬁdbﬁﬁ %ag’@iﬂ n-2-yl -et
P

hyl ) - 2H—tet razol -5-yl]- - di met hoxy- phenyl - am de;
N-[2-(2-{4-[2-(6
7-di met hoxy- 3, dF | soqui nol i n- 2-\8 thyl]-
rhe X—(CHalii—N—(CHy); Ry

1:3;- phenyl -

acrylam de; N-[2-(24- [2 (6
7-di met hoxy- 3, 4-di hydr o-1 H i soqui nol i n-2-y| )-et h()ﬁ] - ph
e

nyl }-2Htetrazol - 5-yl ) -4, 5- di net hoxy- phenyl ] - 3- qui nol i
n- 3-yl -acryl am de and 4- oxo-4H chronene- 2-car boxylic
acid Rq Ry Rg
(2{2[4(2{@1@ ¢ %Hp@ thyl -
m no} - et hyl ) - ph N2 Ht razolbrmn on 4
5-yl}-4,5-di rretﬁﬁoxy ’nphenyl ) - ani de. 47 4. ARpr Beess (Hpr
preparing a conpound of formula (1), which conprises
the steps of: (i) cyclizing a conpound of formula (V)
with a conpound of formula (VI in the presence of a
base to obtain a conpound ofrfg m&ﬁ) (1V); (ii)

hydr ogenat i ng the

Ry Rg
AQ_g —<:>——(c|-|2) N—[CsznAQRQ

nyI}-2H—tetrazoI _@3 4 5-di net hoxﬁphen

10

Ri1 Ry (IV)
S
L N "80,-L
Ry NO2a
Ra
15
Ry Rg

-c|+ NZ —@—X—[CH 2] N (cHzin’Q’Rg

R
§ R‘l 1 R1n (VI)



compound of formula (IV) in the presence of a catalyst
to obtain a conpound of formula (I1); and (iii)

w@egosmsiony t he compound of fornmula (11) wth aPCDORBRRMWAMH02550

10

15

20

of formula (I1l) in the presence of a base or a
condensing agent: (CH) - -<CH) - 1 (1) - - - (CH- -
RNHR() (Ill) RR-X- (CH) -(CHNO(IV) 5 (V) | 5*"R
R (VI)48 wherein, R, R, R, R5 R7, RO, and X have
t he same neani ngs as defined in4§I aiml, R s OH d
or Br; and L is benzyl or tolyl.”5. The process of
claim4, wherein the conpound of formula (V) is
pr epar ed ka( reacting a conpound of formula (VI1) with
t ol uene gﬂyl chloride or benzenesul fonyl chloride:
Rl: RZ: R39 R4: R59 R69 R79 RS: R9: R109 Rll: m, n and X have the same

meanings as defined in claim 1;
R’ is OH, Cl or Br; and
L is benzyl or tolyl.

5. The process of claim 4, wherein the compound of formula (V) is prepared by
reacting a compound of formula (VII) with toluenesulfonyl chloride or

benzenesulfonyl chloride:

Rs H
Rq “n-Ngo,.L
R NO»
Re )
R; ©
Ra "NH
R3 N°2
R (VID)

wherein,

Ry, R3, Ry, Rs and L have the meanings as defined in claim 4.

6. The process of claim 4, wherein the compound of formula (VI) is prepared by
reacting a compound of formula (X) with a compound of formula (XI) in the
presence of a base, to obtain a compound of formula (IX); hydrogenating the
compound of formula (IX) in the presence of a catalyst, to obtain a compound of
formula (VIII); and reacting the compound of formula (VIII) with sodium nitrite and
HCL

Ry Rg

-cl*NZ—Q—X—{CHsz-N—(CHz)n'QRs

Rs R1 1 R1 1} (VI)



NO (V) R (VH wherein, R, R3, R4, R5 and L have the
nmeani ngs as defined in claim4. 6. The process of

W@ L@b1033997 wherei n t he conmpound of fornula (VI)PCEKR2004/002550
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prepared by reacting a conpound of formula (X) with a
conmpound of formula (XlI) in the presence of a base, to
obtain a conpound of fornmula (1X); hydrogenating the
compound of forrmula (IX) in the presence of a

catal yst, to obtain a conpound g§ formula (M II); and
reacting the conmpound of formula (VIIl) with sodium
nitrite and Hd: R4A9 HN (CH R10O (VIIl) "11 o R o (XlI)
wherein, R, R, R, R9, Ro, Rn, n amj >ghave the

same nmeani ngs a efif in . clgima4: a "is OH d
or Br. 7. A pharﬁﬁ'gmm&g? E‘Pf"?leﬁgér‘nbnhi bi ting

the activity of p-glycoprotein tonprigjng,p C und
of forrmula (1) or a pharmaceutically acceptab |t
t hereof as an active ingredient, together with a
pharmaceutically acceptable carrier: Ry Rg

0, N‘QX—ECH 2lnrN—~{CH 2]n’Q‘Rs
Rs

f1 Ro (1)

02N ‘Q‘X—'ICH 2)niR" X

R7 Rg
‘thl -~ [cHz JHQRS

wherein,

Re, Ry, Rg, Ry, Ryg, Ry, m, n and X have the same meanings as defined in
claim 4; and

R’’ is OH, Cl or Br.

7. A pharmaceutical composition for inhibiting the activity of p-glycoprotein
comprising a compound of formula (I) or a pharmaceutically acceptable salt thereof
as an active ingredient, together with a pharmaceutically acceptable carrier:

Ry RsN N R Ry

RGQAN X—(c&).rrg—(cmnﬁng

R20=<NH Rs R Ry
X M

wherein,

Ry is aryl, heteroaryl, acrylaryl, acrylheteroaryl, heterocycloalkenyl, or



(1) wherein, is aryl, heteroaryl, acrylaryl,

acryl heteroaryl, heterocycl oal kenyl, or50 carbocycl o,
wWoR0084033087 opti onal | y substituted with one or nRCEKR2004/002550

substituents selected fromthe group consisting of

al kyl, hydroxy, C _ al koxy, hal ogen, trifluoronethyl,

nitro and amno; R, R3, R4, R5, R7, RO R o are each

i ndependent |y hydrogen, hydroxy, hal ogen, nitro, alkyl

or al koxy, R and being optionalky fused together to

forma 4 to 8-nenbered ring; mand n are each

i ndependently an integer ranging fromO to 4; and X is

L A -

cofieusi theorgronp crensintidg wieiCisn allhd, amydromyiceF, sagdidxy, halogen,
i Snﬁﬂo‘?&lﬁﬁﬂvﬁ r&&b%{ﬂ@a&ﬁ%"p consi sting of paclitaxel,
docet axel, "vi’ncri stine, Vinblastine, vinorel bin,
daunonyBi,rRs, Rox Bs.uRé, B7n Rsf RR g@ad Ry mieedobciadependently hydrogen,
5 achy&lﬁw,chélogélﬂ ftgPrect da‘]kyl or alkoxy, R and R;; being optionally fused
together to form a 4 to 8-membered ring;
m and n are each independently an integer ranging from 0 to 4; and

XisCH,, OorS.
10 8. The composition of claim 7, which further comprises an anticancer agent.

9. The composition of claim 8, wherein the anticancer agent is selected from the
group consisting of paclitaxel, docetaxel, vincristine, vinblastine, vinorelbin,

daunomycin, doxorubicin, topotecan, irinotecan, actinomycin and etopocid.
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