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ACRI DI NE DERI VATI VES . This invention relates to acridine
derivatives, to processes for their preparation, to phar &t i cal
conpési tions cont ai nj, ng,é;téﬁm and to their nedical usé. .in
particul ar itnr (at&a'{;& ’ toapounds and conpobitions which are capabl e of
sensitizing rnx I'd =1esi stant cancer cells to chenotherapeutic agents. 5
dn many pati gptfs,/'lt;ﬁg efficacy of cancer chenotherapy is initially poor or
decreases after initial treatnment due to the devel opnent of resistance to

anti cancer- .- drugs, known asy@j *mgmggﬁ{,ﬁgpe.
EDY

Mul tidrug-resistance is a process WIE mari gnant cells becone

resistant to structurally diverse chenotherapeutic agents _ :
following treatment. with a single anti-tunmour drug, This acquired drug
resi stance 10 chhispavengigngielates 1p agridine gz vativest ke proessses for dieir
cancer. Sonhe tunmpurs. are intrinsical.ly multidryg-resistapt, and
hence do not res; orﬁéﬂg‘go% ﬁ%%‘fwgﬁgﬁa& compos&xox)(s contalfqng tﬂ%fg’ Tﬂi‘ﬂ @%W?%f%t
this type of reSll&baflﬁ?aﬁ_ﬁ%léﬁt Feates ﬁfv‘éi)rbﬁy WS and _bMpBSitions which aré R3pAAL of
bl ockers such as nicardi pine and verapanm', by antiarrhythm c agents such
as am odar one ancsegsitizing multidrag-resistantaandey cellst tochémpthechpentic agents. as :
cephar ant hi ne. However, the a(l:cc;'n&punds exert their, r_m,l,thdru

15
resistant Tell sensit}%MARY RatieRIs, fhe elfic AREST chemethsrapy g 1nfbiady Poge oF
b i T i nt e J &L . 4 e
o Tl ek ONS AASbea  5 BEEiUssc g pgS

group of conpoundirusknooy asasultiticigresistined. dultidRigsickista@ce is a process whereby
mul tidrug-resistant_cancer _cells to chenot herapeutic agents at dose | evels

at which 20 makignaat fellcbecompissistrnt insrmqiarally,dikersg chemotherapeutic agents
E-erjf] the pres e”-tfohB%ﬁ{B &éimBhe x\ﬂtﬁi %.Ssiﬁaglg gnnﬁp-?ﬁjnqguroémfgp Wsl éacq{ulrzed drug resistance
10 can be a major clinical obstacle in the treatment of cancer. Some tumours are

intrinsically multidrug-resistant, and hence do not respond to chemothcrap);.

It has been shown that this type of resistance can be reversed by some calcium
channel blockefs such as nicardipine and verapamil, by antiarrhythmic agents such
as amiddarone and quinidine, as well as by natural products such as cepharanthine.

15 However, these compounds exert their multidrug resistant cell sensitizing activity
only at very high doses, well above their intrinsic toxic level, and this severely limits
theif,clinical use in the field of cancer chemotherapy.

A novel group of compounds has now been found which can sensitize
multidrug-resistant cancer.ncells_-_.,t.o cheméthefapeutic agents at dose levels at which

20 these novel compounds show no toxicity. -

Thus, the present ing%iiffcn:provides a compound of formula (I):
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- 2 - wherein R err] represents a hydrogen or hal ogen atom or
a Cl 4al kyl, Cl1 4al koxy, Cerr]al kylthio, am no or nitro group;

p represents 1; or when R err] represents (Jerr]al koxy may al so represent 2
or 3; Rlerr] represents a hydrogenZ2er hal ogen atom or a
Cerr]alkyl, Cerr]al koxy or 5 C err]al kylthio group;

Rl err] represents a hydrogen atomor a (err]al kyl group; A
represents an oxygen or a sul phur atom a bond or a group

(CH err])[err] NN ghédid #OGESredents a pydrogen E?Sg?ﬁ?%@ﬂta&‘ﬁ:e&oa Qﬁéb@gggﬁ@%m’

represents a hydrogen atomor a net

Clerr] al kyl ene c@aijalkyphiopaminoyosnitretgréup; ed by a hydroxyl group, 10 _
except that the hydroxyl group andom)i ety A cannot be attached to the sane
car bon RcpREsenis A or When Rs apresents Gyxyalkoxyomay alseirepresent 2o03; a

21 S0’ ropr esent o 1 aPPTaFRl RYEth o halogen acdin, BLPT udliRl ASrrgalk s or

hydrogen asomor @ [d@lgfyﬁp;group; mrepresents 1 or 2; 15
Rlerr] represents é’ ydrogen or a hal ogen atom or a (err]alkyl,

([ err] al koxy or represents @ hydrdgeh latdm br 0Cgr4alkyl group; R5 represents a

R
hydr ogen at om or err]al kox roup; Rl err] represents
hydr ogen at om or é’%‘@ %1?‘?(91‘%/ qEacyulphar ainm. abonider 2 group (CHZ)lﬁFegraﬁ‘]'hefel

represents a hydrl\%ggérgee,ﬁggé}b% 1%&@]%&&@&3‘&0#&%?&9%} a%ﬂ@l%@fpﬁfp

-(CHerr])[err]- n represents 1 0

represents a hydngepresémmc(El_g alkylend ehdimoptionallp substituted by 4 hpd@x9lproup,
[err] Is_attached at the benzene ring 3 or 4 position relate
to the carHbxani dexcspiybay the Bydroxyl group and moisty dceanpeihe attached tocthe pang carbon

a1 ached 2 e AR A N3 it G5B 8 Elroup (o) or when
A represents a bond B may also represent a C,_salkenylene chain;
R3 represents a hydrogen atomora C1_4alkyl group;
m represents 1 or 2; - _ _
15 R4 represénts a hydrogen or a halogen' atom, or a C;_galkyl, C;_jalkoxy or
C-4alkylthio group; |
RO represents a hydrogen atom or a C;_salkoxy group;
RS represents a hydrogen atom or a C;_galkyl or C-4alkoxy group ;
R’ represents a hydrogen atom or R3 and R’ together form a group -(CHy), - where
20 n represents 1 or 2;
RS represents a hydrogen atom or a C;_jalkoxy group;
the group

RS

A—B-CHy— N—(CHy)m R*

25
R’

is attached at the benzene ring 3 or 4 position relate to the carboxamide substituent,
provided that when the group is attached at the benzene ring 3 position then RS must

be attached at the benzene ring 6 position;
30



- 3 - and salts and sol vates thereof including physiologically

acceptabl e salts and sol vates t her eof . As used

herein, an al kyl group, either as such or as part of an al koxy or

aIkyIthlo group may be a straight chain or ttanched chain al kyl group, for
A

exanple a 5 met hyl , ethyl or prop-2-yl group.

hal ogen substituen fluo ne,, brom ne or .|odine atqm
The group(s) R oAt SR b el g lyusioloBally e piablesalth sadotires
the 5, . thdleof/ OF 8-position of the acridone nolecule, and the
group Rlerr], when other than a hydrogen atom nay be situated

at the 1, 2 or 3-posiAs asedheteie ancalkgbgroupyleithet s sudh or as part of abaikgntyeer
of the chain -A-B-CH2- include -(CH err]%[errLr -(CH er [err]-
ancheq :ﬂj@

-(CH err])[err] - alkylthio group may be@yteajght (EroYR for) cxpmple a |

- CH=CHCH & CH CH
O(CH[er£]§Harr] M@%W%Sﬁ up OCHE(?r-?]CI[—F(aE]r—gCI%[err]

-NH(CH err])[err]-, -Shtldgen sdbstigend maﬁﬁéla fluorine, chlorine Hrofify 6r]13xfhﬁé hfom.
A preferred cl ass of conmpounds qf formula (1) is that in which R err]

represents a 15 Hhedgrogp(s) B, whemotheethanarhydoogea aBjrey mhp bk s»tgat@kaghe 5,

th | k
RN TS COr S ——_ %g%m ) Lhén i hah o
Rlerr] represent %yar&guﬂaidrﬁ eﬁﬁ&ﬁﬁedta'? 1%*2%%&5& E%ﬁ{o[e]cug,r oup

Is preferably t he posrtlono the acri
mol ecul e. 10 Examples Afldid’ﬂrmrpr-ki inchiis -(EH sPFPAC;af-(CHRYH a-

(I') is that in WhICh R[e represensah rogen atom
Wien R err] repre q{%ﬁ?’ Si=GHEHor d‘l =GHGHy-» RQHDE

%Sr;]not her pref er E:’gs (‘ng err%ﬁ?ﬁ?@?ﬁu@ﬁ #l)(cgfzgﬁat S(GHlpand

R err] -S(CH )§sents a hydrogen atomor a C[err]al koxy (e.qg.
met hoxy) group, R[er r? represents a 25 hydr ogen at om or

d err]al koxy (e.g. rpmfyx)retyclasqm mmmpedsrc}f foopula {Bris ﬁlaanh\yhicbge)rrepresents a
g’Egmfr a g(ra]rrgﬁlyla% en(o% r@g’] lgaeg rov(lgded tlhat pat I eg,; ngel Q.
met ho ro gv?j, l falsetal

for rrufqa/t) ( ?) :Jg t ha& ?b\gﬁglb%ahlé,[lg’?ﬂee%ﬁﬁ err %Tdeja‘)é ﬁm} gprlse%(l%(tlmg Hﬂdﬁh&f]
C err] al koxy RY represefis. agsubstubngthepthan o hypdeogehatorh, areRF eseup 5 preferably -

hydrogen atom 30 A further preferred cl ass of conmpounds of
formula (1) is temated agphe Siposjtion of the acridone molsclé: esent s a hydrogen at om

or a methyl, ethyl, HREQ&)Q p%feﬁteﬁ%ﬁ/ss%f%%pﬂpounds of formula (I) is that in which r2

20 represents a hydrogen atom.
. When R3 represents a hydrogen atom or a C;_zalkyl group, preferably R3
represents a Cy_4alkyl (e.g. methyl) group. |
Yet another preferred class of compounds of formula (I) is that in which R4
represents a hydrogen atom or a Cy_salkoxy (e.g. methoxy) group, RS represents a
25 hydrogen atom or a C1-4alkoxy (e.g. methoxy) group and R® represents a hydrogen
atom or a Cy_jalkoxy (e.g methoxy) group, provided that at least one of R4, R and
RS represents a Cy_jalkoxy (e.g. methoxy) group. A particularly preferred class of
compounds of formula (I) is that in which R% and R’ each represent a Cy_jalkoxy
(e.g. methoxy) group and RS represents a hydrogen atom.
30 A further preferred class of compounds of formula (I) is that in which RO

represents a hydrogen atom or a methyl, ethyl, methoxy or ethoxy group.



A preferred group of conmpounds of formula (1) is that in which mrepresents
1 and Rl err] and Rlerr] together forma group -(CHerr])[err]-
and physiologically acceptable salts and sol vat es t hereof.

A particular group of conpounds of fornula ¢#)y is that of formula (la) 5
[err] 10 wherein R[err] represents a hydrogen or hal ogen
atom or a (Jerr]alkyl, Cf:[err] al kox C[err al kylthiq or nitro
group; 15 ° R er ﬁm@m@m SOPPAR (Q dethasingyhiclym mgpresents 1
Clerr]al kyl, Cer ar, r [

Rl err] represent s% y rolgzer%0 t%er%f%rrm%gaug (%:%ngfﬁgﬂ %Xﬂﬁﬁ'épcallyaccepta’klesalts
represents an oxygsihsobvatés therepfiur atom or a bond; B represents an
unsubsti t ut ed C[err]al kyl ene chai n; R[err and Rl err] each

i ndependently represe m«:tqregrm]uaom:}pogndwf formullaiéByis that offormilay(la)
acceptabl egsalts and sol vates thereof. A particularly
preferred group of conpoundLof fornula (1) is that of fornula

(1a) in which Rlerr] represe ts a.hydrogen or fluorine atomor a

Clerr]al koxy (e.g. o ptaxy) or (Jerr]alkyl (e.g. nethyl) group,
Rlerr] and R err] 2 @&!ogen 25 - atomand R err] and
Rl err] each represent y (e.g. nethoxy) group. Such

conpounds in which the R[errl uated at the 5-positjon & the
acridone nol ecul e ga CONHCI glegr N i S
to be understood that the present I nve I ncl udesz__ll I ons cﬂa)

the af oremaAti oned particular and preferred groups.

wherein R? represents a hydrogen' or halogen atom, or a Cy_galkyl,
C.4alkoxy,Cy_,alkylthio or nitro group;
15 R1 represents a hydrogen or halogen atom, or a Cl -4alkyl, C; 4alkoxy or
C,-4alkylthio group;
R? représents a hydrogen atom or a C; _4a1kyl group;
A represents an oxygen or a sulphur atom or a bond;
B represents an unsubstituted C;_zalkylene chain;
20 R% and RS each independently represents a C;_jalkoxy group; and physiologically
acceptable salts and solvates thereof.
A pérticularly preferred group of compounds of formula (I) is that of formula
(Ta) in which RO represents a hydrogen or fluorine atom or a Cj.4alkoxy (e.g.
methoxy) or Cy_4alkyl (e.g. methyl) group, R! and R? each represent a hydrogen
25 atom and R* and R each represent a C;_jalkoxy (e.g. inethoxy) group. Such
compounds in which the Y group is situated at the 5-position of the acridone
molecule are especially preferred.
It is to be understood that the present invention includes all combinations of
the aforementioned particular and preferred groups.
' A particularly preferred compound according to the invention is 9,10-dihydro-

5-methoxy-9-0x0-N-[{4-[2-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-

30



30 A particularly preferred conpound according to the invention
Is 9, 10-di hydro-

5- met hoxy- 9- oxo-N-[4-[ 2- (1, 2 3, 4-t et rahydr o- 6, 7- di net hoxy- 2-

-5- . |squ|nollnyl)ethyl]phenyl] 45acri di necar boxani de and

physi ol ogi cal |l y acceptable salts and sol vates thereof.

O her preferred co a rdin 0 e inventi
9. 10- d|phy dr o- 5- n&ogg lggggyﬁpl[e,;{lyﬂ[zga (gnecag"boxam e am{ phys1ologlcally acceptable

, 2,3, 4-tetrahydr gy &aﬁ mg;?(ﬁ— 5
i soqui nol i nyl ) propyl Tthi o] phenyl'|=4-acridi necar boxam de;

5-fluoro-9, 10-di hydm&mﬁﬁﬁbémbo&n'ﬁsaédordmgtome invention are:-
234tetrahydro 7- di met hoxy- 2-

i soqui nol i nyl ) pr Sk FtMﬂH}-ﬁh@ﬁW%ﬁﬁ&%MﬂﬁdEﬁb@x%ﬂnt@éahydm'G 7- dlmethoxy-z-

B
9, 10- di hydr o- 5- ”Etﬂﬁbroq9qmdﬂ*yhﬂol9[-§x6-¥i—£41{[3’=ﬂ@t3ahbéﬁraﬁyﬁrJGdi' -GRhOR6%y22-

i soqui nol i nyl )yropyl ] t hi o] phenyl ] -4-acri necar boxam de;
9, 10- di hydr o- 5- nmonom Ibﬂoyﬂ]thm}phenyllﬂ-i(mdmeBmoxamdahydro 6, 7- di net hoxy-

5, 10-di hydr o ii;jﬁsz?s IS - By 5Bl - U LA ARz IRy 21 5
and. physi of oo caf g RN irpock TRlefl-Coiheladoriidg?Cl Do 0o

Further pneferre@, I dilodros-artibyldd vz ot N- [WhE 3+ (1V2;B]4-tstrabiydro-6,7-dimethoxy-2-

N[4-T4-](3, 4¢di met hoxyphenyl ) net hyl ] met hyl am no] butyl ] phenyl ] -
9, 10- di hydro-  isoquinolinylyprepylithiolphenyld-adsidinesatbexamidg;

8- 12 [LC3, 4- ooy B uRe M AR Kbl B DY) 9G24 MLV - dimethory 2-
|\P[4 [4-[[(3, 4 dumhﬁm&x Phsepy Rl Rt hitadhaattokamideheny! ] - 5-f | uor o- 9,

- 0X0-4-"acri di necar boxamnm de;

gp [1 61 g 2h[ g (3, 4 gwmhypwmmmw}m E@/-I(Anad Bo‘}-ﬁtcﬁgh}'ﬂmgﬂidlmethoxy -2- ]
i hydro- - i dinecar boxani de. an
physi ol Oél 1ally mw&wﬁ&@a}t}?@%&ﬂé‘ s‘BF'\?&f é?"?h“’ necar xamide Yet

RL’[ Z“F% [ (30 o drnEPRIBEEane S2c Pl shf %{‘W‘%ﬁ%{*‘;ﬁ‘%ﬁ?i phenyl ] -5 1 uor 0- 9
di hydr Gutthexprefersedrcogipoandsraccordingao the invention are :- :

N-[4-{4-{[(3 ,4-dlmethoxyphenyl)methyl]methylammo]butyl]phenyl]- 9,10-dihydro-
9-0x0-4-acridinecarboxamide; | |

20 N-[4-[2-[[(3,4-dimethoxyphenyl)methyllmethylamino]ethyl]phenyl]- 9,10-dihydro-
9-oxo0-4-acridinecarboxamide;
_N_-t4—[4-[[(3,4-dimethoxyphenyl)mcthyl]methylamino]butyl]phenyl]-S-ﬂuoro—9,10—
dihydro-9-oxo-4-acridinecarboxamide;
LI_{4—[2—[[(3,4-dimethoxyphenyl)methyl]methylamino]ethyl]phenyl]- 9,10-dihydro-

25 5-methoxy-9—dxo-4—acridinecarboxamide;
and physiologically acceptable salts and solvates thereof.

Yet further preferred compounds according to the invention are:-

N-[4-[3-{I(3, 4~dimethoxyphenyl)methyl]methylamino]propyl]pheriyl]-S-ﬂ_uoro-9,104

' dihydro-9-o0x0-4-acridinecarboxamide;

30 N-[4-[2-[[(3,4-dimethoxypheny)methylJmethylamino]ethyl]phenyl}-5-fluoro-9, 10—

dlhydro-9—oxo-4-acndmecarboxamxde;



30

N-[4-[2-[[(3, 4-di met hoxyphenyl) net hyl | met hyl am no] et hyl ] phenyl] 5-fl uoro-9,
10- di hydr o- 9- oxo- 4- acri di necar boxam de;

-6- -6-

N-[4-T[3-[][(3,4-di net hoxyphenyl)rret hyl ] met hyl am no] propyl ] t hi o]

phenyl]-9, 10- ydr o- 5- et hoxi/) 9- 0x0- 4- acri di necar boxam d

and physi ol ogi caIN}M’c[[:?tE[ﬁ é&l@CWYBh% meshyiimetsylaminaipropyl]thio] phenyl]-9 10-
G h f d d 5 -

N LA PaTE(3e - ﬁi‘%‘d e P Y RIS . §L§| il
phenyl]-9,10- hysiél F«)J%i@dﬂ?a&e?i&ﬁte%aﬁ@&ﬁcﬂéd%@s&h&%

N-[4-14-[[(3, 4-di rrethoxy hyl ] met hyl am no] butyl]phenyl] 9,
10- di hydr o- sompourdsceccomdingto didinvenmionare :-

Tb[ gl_ Li dE 252 (3, 4- Ig [g‘ﬁ)ilﬁi&,ﬁéﬁ H{ %g;;;w)aﬁnetgy at%r?(ﬁ%tl'o]pg{]]?hQO] 1])he?1yl]-9 10-

N[4-T2-[]2- (3 4- @63&%; hideby ! @ami no] et hoxy] phenyl ] -9, 10- di hy
dr o- (ﬂh ox oxo cri |lﬁecaf boxam de;

N-[4-[3-[[(3, 4- dlNIW*IMK&lﬂemﬂe)mdybhédymdelﬁﬂtth?lhﬂﬁmbwllpﬁa@ﬂ@ ;10-dilifro-
di hydr o- 9- oxo- 4- acri di necar boxam de;

N[ 4-[3-[[ (3, 4- di riethex ;ﬂn@f@rﬂ*ﬁm@ngqa{b@mweam no] pr opoxy] phenyl ] - 5- f | uor o-
9, 10-di hydro-9-

N Lo LYo O s R B SRRt Umsshsiasmine IRspRsSlphpuy -0 JO-dibydro-

10- di hydr ozo 9-0x0-4-deii@inéc@Boasidgcar boxam de;
N-[4-[5-[] (3, 4-di met hoxyphenyl ) net hyl ] met hyl am no] pentyl ] phenyl ] -5-fl uoro-9
10- 20 di 153[61{3{@'@A‘bdmmwhm&)amﬂmﬂIMmO]ethoxy]phenyl]-9 10-dihydro-

ir\t)!4 [3-[[(3, 4 dge%g%y%hd?%é’m@%nethéam no] pr opyl ] phenyl ] - 9, 10- di hyd
0 bkl CLCS, - MU AT b DD RELATI S dntnd B:8Bbx PlbhRAY h-4)180-

- met hox acri di ne

N-[4-[[3-[[(3,4- Cﬂxhﬁlrb&mwn%yﬂldxﬂwai‘bdx}mﬁudwyl am no] propyl ] t hi o]
phenyl]-9, 10- di %dro 5-fl uoro- 9- oxo- 4-acri di necar boxam de;

N- [4-[2-[[¥3, 4- di N33 ﬁwthWPPMﬁWHmWIWHWFQH@WP]lel!ﬂ]ré ﬂﬂ.(ﬁ'?dr

5- net anm de;
N—[4 [2-[[(3, 4- d|%¢%%yﬁ%%§%é%@%4¥#§§%% n;ixno] et hyl ] phenyl ]-9, 10- di hydr
0- 30 5- metyy4-{9-{R.,4-danéthekyiteay kAT édylaminojethyllphenyl}-9,10-dihydro-

9-oxo-4-acridinecarboxamide;
N-[4-[5-[[(3,4-dimethoxyphenyl)methylJmethylamino]pentyl]phenyl}-5-fluoro-9,10-
20 dihydro-9-oxo-4-acridinecarboxamide;
| N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propyllphenyl}-9,10-dihydro-
9-oxo-4-acridinecarboxamide; | _
N-{4-{2-[{(3,4-dimethoxyphenyl)methyl]methylamino]ethylamino] phenyl]-9,10-
dihydro-5-methoxy-9-oxo0-4-acridinecarboxamide;

25 E_—[4-[[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propyl]thio] phenyl]-9,10-
dihydro-5-fluoro-9-oxo-4-acridinecarboxamide;
N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methylamino]ethyl]phenyl]-9,10-dihydro-
S-methylthio-9-oxo-4-acridinecarboxamide;
N-[4-[2-[[(3,4-dimethoxyphenyl)methylJmethylamino]ethyl]phenyl]-9,10-dihydro-

30 5-méthyl-9—oxo—4—acridinecarboxamide;



-7-
‘N-[4-[3-[[(3, 4-di met hoxyphenyl ) net hyl ] met hyl am no] pr opoxy] phenyl ] -9, 10-
di hydr o- 5- net hyl - 9- oxo- 4- acri di necar boxani de; and physiologically
acceptabl e salts and sol vates thereof. -7- Yet further
preferred conpounds according to the invention are 5
N-[4-]2- 234 nyl ) et hyl ] met hy| am noj et hyl
9, [10 Ejl h%ro( - 3hﬁ3¥ g‘ﬂ%/ﬁt @FYé!q]néfb)m%Bxlalwéiylam%lnglpr0po¥<y¥phenyl] 9,10-
N-[4-[4:[] 2 (3, 4- &h%@g&ﬂgﬁ Stk RELI A o] but y1 ] pheny!]-

I necar

9, 10- di hydr o- -4-acri oxam de;
N-[4 [2-T]2- (4- mmwmﬂgmhwphmm&smm%mh}dahenyll 9, 10-di hydro-9

0X0-4-acri di necar boxam de; N-[4-[2-[[2-(3

, 4- d| met hoxyphenyl ) et Nytquﬁb@m&md@pwnm]qgmig]wm it@ention are :-

di hydr o- 2- { et hyl dac

NI- [Z {3 [[% (3, Zlgr[ﬁ?ﬂg’x%%&w? 8¥¥@Wﬁéﬁ‘ﬁﬁﬁﬁ&?‘ﬁ@mws@>¥wm% 9}10-dihydyro-

di hydr o- 9- oxo- 4- agpk, HeBArBH Aiide; L

N-[ 4-[2-[[ 2- (4- met hoxyphenyl ) et hyl ] net hyI am no] et hoxy] phenyl ] -9,

&I?[ 2 i Pgd{ F( g-.4 y N'[4-rf4-[[23{804-dimcthbxiyp’neh' ]nﬁbéghyidim’btﬂyl];amurl]o]but]yl]ﬁhenyll] 9, 10—(11(1)1ydr0—
nmet nmet am no] et hox en -

di hydr o- 9- oxo- 4- ‘aﬂ‘r‘%ga’r“ﬁéfé ‘yie Y viphenyl]

N-[4-]3- 3, 4-di 0- 420

d el o- 5+ ot howy g “%I%f’f%?%Eﬁ!%t%ar@@@@%ﬁ?ﬁ‘a%ofe?ﬁﬁﬂr&?% 10-dinytro-o°

N-[4-[[2-[103, 4- cbm-hﬁxaﬁétﬁfbdxhﬂiﬁidﬁyl]nethyl am no] et hyl ]t hi o]

phenyl ]-9, 10- dr o- 9- oxo- 4- acri di necar boxani de; - and

physi ol ogi cal | y éﬁ‘c[ép&zaﬂfzeésﬁd@@emypbewﬁbyl]hmtbﬂbmlnolethoxy]phenyl] 9,10-

25 0 e uge S ARG Ped Fepchetbesbin C°§§ﬁ?2d§r°f norgani ¢

aci ds, for_exanplie[4-[3-[[2-(3,4-iféih6R
al kyl - or arylsu h[on[at e[s( . }ﬂ{dﬁ%t%ﬁgﬁ@ ona gp((?)&]Bﬂ@ﬁﬁi 2.10-
p-t ol uenesul phonaﬁbﬂr&%mﬁ-laem@mcmmmm citrat es sucm nat es,

| act at es, tart r at and nmal eates. The sol vates my
exanpl e, b€ hydr ﬁ i‘é [53,@3 43 ethoxypheny )ethyl]methylammo]ethoxy]phenyi]-9 10—d1hydro—9-

oxo-4-acridinecarboxamide;
N-[4-[2-[[(3, 4'-dimethoxyphenyl)methyl]methylamino]ethoxy]phenyl]- 9; 10-
d1hydro-9—oxo—4—acndmecarboxam1dc |
N-[4-[3-[[(3.4- dlmethoxyphenyl)methyl]methylammo]propoxy]phenyl] 9,10- -
20 dihydro-5-methoxy-9-oxo-4-acridinecarboxamide;
N-[4-[[2-[I(3 4-d1methoxyphcnyl)methyl]methylammo]ethyl]thlo] phenyl}-9,10-
dihydro-9-oxo-4-acridinecarboxamide; '
and physiologically acceptable salts and solvates thereof.
Suitable physiologically acceptable salts of the compounds of formula (I)
25 include acid addition salts formed with organic or inorganic acids, for example,
| hydrochlorides, hydrobromides, sulphates, alkyl- or arylsulphonates (e.g.
methan‘csulphonates or p-toluenesulphonates), phosphates, acetates, citrates,
succinates, lactates, tartrates, fumarates and maleates. The solvates may, for
example, be hydrates. '
30



- 8 - O her salts which are not physiol ogically acceptable
may be useful in the preparation of conmpounds of fornula (1) and
these forma further part of the i nventi on. The
ability of the conpounds of formula (1) to‘§e‘nsitize mul ti drug-resistant
cell s has been denonstrated in vitro in the rrultidrug resi stant Chi nese

hanst er . ovary.,cell (descri Bech- Hans n et al. .Cel l.
Phvel ol . 1076, 86, 3 es saus whitn WRERG! pRESCIREICRTY dgLHINTE ity B6 iiefil in the
mamary carci no .

Chem , 1986, 26T%r%%!i%nétg%g%Bh@%ﬂa@%gpgéﬂsﬁ/lagf{)man%lghetsg f?ﬁgta firther Badt of the

by Carmchael et imtentioCancer Research, 1987, 47, 936. - The

ability of the conpounds of formula (1) to _sensitize rTLI|tI drug-resi st ant
cel I's has al so been ddwrbeiyafdhe compoundsiof formula (hda sensitize myliging-resistant

d bed b Tr
1535- 1547)5 The SElhba e Hbrinfa m B85 tne' iilurlE Rt Chinee ey
Boesch et al., CanesfceliqarAdedtribéd 8y ,Be'éﬂ—stﬂﬁé’rﬁet“zﬁ33 Cell. Physiol. W@\&rﬁ 32)

our study the conpounds were administered oralTy, i ntravenousf or
i ntraperitoneal | pnd themultidgugeresistaat human mammary carcingisea hnee@emnhed\barrﬁatuh_

di ngl
ohysi of 0gi cal |y &clnPih Coay 1o 268; P10 nSlge Spassarsniy brasgcrveg: o
~particularly for bys&dﬂqh Had¥est &l Q?&rﬁ&”ﬁes@ﬁrcﬁ mrynw 935ncl uding a human, which
e

IS suffefing from-cancer to: | Mprove or increase

the-efficagy of an aril’hdahmlyrofdhclgompounds of formulalﬂ) toisensivzesmultidrogsésistent
sensitivity of a tumpur to_an antitunour, drug reverse or

reduce resi st anc&clfhas #se bﬁ%‘hﬁ‘?‘?‘@%ﬁ"ﬁ‘?ﬁdﬂd@&-é‘i‘ tl}erw‘élf"é’“ré‘ﬂc é’%éﬁd&?smbed by
to an antitumour JQ@&&%P etal, Cano?r'rregrskeﬁh%‘i’é %éei‘ﬁss'- 3! i ‘I’H@m\%ﬁﬂﬁmggr\ﬂsg&& a

met hod of treat
suf fering from caimiitir towhatcdeseribdddsy Boesehics 8k, Cancer Reseagdh) 199 5,1 51, 429644233,

said mammal an effective anmount of a corrpound of formula ( } or a
physi ol ogi cal I y :l’wwtea,bn@ug study dhe sompeunslsiwrre adminigtered orally, intra¥gnously or
i nprove or increase the effica f .an anti tunour drug; or (b)

i ncrease ot5 r est SPEAREE, f%??‘ﬁ%"rﬁ%@ ©4%%%npur to an antitunour drug; or 30

E ﬁamu; everse or { gdgﬁﬁg ftﬁ%ﬁﬁmﬁf}{é‘ﬁn«rzﬁ*&%&afng@ﬁfﬂvﬁ&@a ddﬂ%ﬁﬁ RForAL]Y) &fa @
physiologically acceptablc salt or solvate thereof for use in therapy, more
particularly for use in the treatment of é mammal, including a human, which is
suffering from cancer‘to :

20 (d) improve or increase the efficacy of an antitumour drug; or
(b) . increase or restore sensitivity of a tumour to an antitumour drug; or
(c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour
to an antitumour drug. |
The present invention also provides a method of treatment of a mammal,
25 including a human, which is suffering from cancer, which method comprises
administering to said mammal an effective amount of a compound of formula (I) or
a physiologically acceptable salt or solvate thereof to:
(a) improve or increase the efficacy of an antitumour drug; or
(b) increase or restore sensitivity of a tumour to an antitumour drug; or
30 (c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour

to an antitumour drug.



- 9- _ I n anot her aspect, the present invention provides the
use of a conpound of formula (1) or a physiologically acceptable
salt or solvate thereof for the manuf acture of a nedi cament for
the treatment of a mammal, -including a human? - which is suffering
fromcancer to: 5 (a) inprove or increase the efficacy of an
antitunour drug; or I ncreasg or .restore sensitigity of a

b . .
tumour to an anti tuno{?ram@';asé?&' the present invention pioyides the use gf,a sompound of
resi stance, whet WRrmAggyiy 66a JHSHABS NIy & ) n
anti tunour drug. R aIJI'lrg'(glt %:Iuﬁr ybe@éa 6?@& gatﬁegﬁgﬁgat? ﬁ%crgg%gtg%g
accordi ng to the mpamsfecturd ofvemedizameft for the acanredrona aiseimal, intheding dNitaal
with an antitunour, drug. Thus, in a further aspect, t he present
i nvention provi de¥high iy iieEing fiom eangerig:a conpound of fornmula (1) or a

physi ol ogical |y ep. , [, .80l e thereaf and an antitunour drug
as a 5 p(a)(rgigi ned ?%%éﬁé?&gdﬁ? sﬁﬁ%é(fyrﬂﬁ] at"aﬁ?@hﬁ’%‘,’“rgéﬁtoét e or
sequential use l!’(b)reﬁ\&teﬁﬁb&ﬁ’@ﬁ@f&sensitivityofa,mﬂibh?;ooﬁfédn?dﬂa@tfr]&u%% 15

(a) inprove or increase the efficacy of said antitunopur drug; oOr

(b) increase or. (Ekstisverssonsiduce rasistyice awhethenacquived,rindudeidton iate, of ratlgmoat
(c) reverse or reduce.resistance, whether acquired, induced or inate, of a,

t umour 1P 30 IRUWMUF GHEer  dr ug. Exanpl es of

suitable antitunour dfugH | ' ' ' . .

t he present invention i ncll%gigp tﬁ%g%%d‘g{iﬁgqega gﬁo?gd%\ﬁ&@f‘ﬁgg?gﬁgﬁ%e&% inventiod
vinbl astin® and are administeredrin cenjnction, with aib andtuloun fug( THus, idaufiethePaspedt,
doxor ubi ci n and acl ar ubi ci n),_ taxol and derivatives thereof (e.g

taxotere), podopH{ PEISER iR¥ention providesmproductsentaiming p compound of formula () ora

m t oxantrone, actg | l.chi.cine LGl di acri.ne or_any drug
havi ng ARG Thalg AcCbab i OB s e i BT AR Akl Plc Bl A4 42
so-cal | ed MDR 25 combingdsegdrxiish for simultaneous, seFamtd'ér séihentiRPusR RR i8St @flcer,
that if admnistration of the two drugs is no si mul t aneous, the
del ay in admi ni sterepgridwatlydoond of the active ingredients should

not be such as t ose the beneficiagl effect. of, the conbj nati on.
Thus, in & urthg(Fd as%??e?rﬁé%?ﬁégﬁfﬁCW&ﬂW‘H@%“%°Eorrpound of 30

formila (1) or a@jysinehald iedieIeatligPeh Aftlohr & ardikithéur'diegegt and an

anti cancer

(c) . reverse or reduce resistance, whether acquired, induced or inate, of a tumour
1G an antitumour drug.

Examples of suitable antitumour drugs for use in conjunction with compounds :

20 of the present invention include Vinca alkaloids (e.g. vincristine, vinblastine and
vinorelbine), anthracyclincs (e.g. daunorubicin, doxorubicin and aclarubicin), taxol
and derivatives thereof (e.g. taxotere), podophyllotoxins (e.g. etoposide and VP16),
mitoxantrone, actinomycir, colchicine, gramicidine D, amsacrine or any drug having
cross-resistance with the above drugs characterised by the so-called MDR

25 phenotype. '

It will be appreciated that if administration of the two drugs is not
simultaneous, the delay in administering the second of the active ingredienfs should
not be such as to lose the beneficial effect of the combination.

Thus, in a further aspect, the present invention provides a compound of

30 formula (I) or a physiologically acceptable salt or solvate thereof and an anticancer



drug in the presence of each other in the human or non-human ani mal body
for use In treating cancer, nore particularly to: (a)
i nprove or increase the efficacy of said antitunmour drug; or (b)
i ncrease or restore sensitivity of a tunmour10e an antitunour drug; or 5
(c) reverse or reduce resistance, whether acquired, induced or inate, of a
t unour to an antitunmour drug. Sonme tunours are
of ten i ntri nsi caldryg intheipreseges of¢ach ather im thediingances! nom-human animatboedyi foo uses
renal cell carcinonas, hepatonmas and gdrenocortical carcinomas.

g Ging i

Cther types of tURdGAL £% B0 PAFBFWRARY ensi ti ve but can becone

mul tidrug- 10 I Esdreteait i ﬁikm T nmyel omas, .
paedi atric tum)ur(g)(e. -rﬁ @&tmﬁ%qﬁée%frdg ast omasg td sgar}co 3" and breast,
ovarian and | ung (bancincrease or restore sensitivity ¢feumouh f aoamieumels doig; lohe
invention are particularly useful in the treatnent, . of mammal s,

i ncl udi ng humans, (€} eckEVEEsh §T E3dua rasistansy. vhetheracquired.iaduged e inappof a tumour
of cancer. 15 . I j ng a compound of fornula (1) or a

physi ol ogi cal 'y gat&?‘elﬁflg%lfneouga "or "sol vate thereof and an |
antitumour drug it megoie tBmOLLY ARl GTiérOirARERYILY Meultidihy Pesistant, notably colon
ingredients in the formof separate pharmaceutical fornulations, al t%ough a

singl e cantinorags, fapaheslkbgareinomas, hepatomashndadienoconticalcarinomas.
herei-nafter. However, .i.n the latter . .fqrmul at.i op both active. .
ingredi ents nust of cOHIEELYRSS of fumqur %aft%ynbtﬁ]{yfeggnve buz ca@&ﬁﬁ%ﬂ’? Brultidme-
the particy ar fqghl i ; '

formul ati ons of ?E??gﬁk’ema}%tﬁ??h%%ﬁmgﬁ’ulg? petllr?gl agbrpn'y Sﬁ)dr:n:?ﬁdt” gﬂ@ &H&i&iﬂm%;gg é%'g's

and dosage r at es neutdblgseomas)) sasconras, andiboeedt, Ovartian dnddengeancesul d use i f
adm nistering the antjtunour drug alone to treat a tunour.

Sui t abl e phar maceut i cCHFRGIhSGPMPOWKS ‘fﬁﬂvi&my%f’@@%}w&fm e Feyment,
rates of conpoundsy olf glTHlch il nitiehsP S Bl BlehRblorafiFFBhEBE e 38bk B0

sol vat es ereor’are _
in a further aspeasficanddpe | nventi on provi des a pharmaceutical conposition

whi ch conprises a conpound of fornula %or a physiologically acceptable
salt or 15 sol vir esing aconipound of ula (B asraephysiologicaliy gedeprable salt py
acceptabl e carri erzvﬂgr 30 XCipients.

o ' |
anot her aspect, t¥h ¢ BEZef kA AN PR Grugdt may b Arrferahle rq.gmploy the active

ingredients in the form of separate pharmaceutical formulations, although a single
combined formulation can be used as demonstrated hereinafter. However, in the
latter formulation both active ingredients must of course be stable and mutually
20 compatible in the particular formulation employed. |
- Pharmaceutical formulations of suitable antitumour drugs and appropriate
dosages and dosage rates will generally correspond with those one would use if
administering the antitumour drug alone to treat a tumour.
Suitable pharmaceutical formulations and appropriate dosages and dosage
25 | . ' rates of compounds of formula (I) and physiologically acceptable salts and solvates
thereof are described hereinafter.
Thus, in a further aspect, the invention provides a pharmaceutical cbmposition
which comprises a compound of formula (I) or a physiologically acceptable salt or
solvate thereof together with one or more physiologically acceptable carriers or

30 excipients.



conposition which conprises an active amount of a conpound of fornula (1)
or a physi ol ogi cally acceptable salt or solvate thereof for use
in the treatnment of a manmal which is suffering fromcancer, to:
(a) inprove or increase the efficacy of anigntitunour drug; or

(b) increase or restore sensitivity of a tunmour to an antitunour drug; or
(c) reverse or reduce resistance, whether acquired, induced or inate, of a
t umour t o aln anothenrraspecyrthg.present invention provities agplormateutical
according to.the inventjon max be fornul ated for or?LbobuccaL 10

parenteral or reciOMPOsHHAMWVRICR compHses AN GtiveAmsuat 0 mpound of formalail) ex a|
are preferred. : : r 1)1 ' I euti cal
conposi ti ons may thkséo"? ﬁleca*lgra&cgﬁﬁbﬁé Al ‘?’g@%‘g?f‘%g?}g‘?‘e&? é‘@pgt"@ﬁ‘}‘“’m 6fa
. capsul es prepar edmbmmadWichtis uffdrin@erons cace) to ;. phar maceutical ly
accept abl e exci pi ents_such as binding agents (e.g. pregelatinised 15

mai ze stargch, pol i nimpspye o incrsase the eﬁﬁ%&mfm&ﬁpwmm%;@el | ul ose);
fillers (e.qg. . |act osgm m cr.oc.E)ysft alline cellulose oy calcium
‘hydr ogen phosphat®): InGEAse fPEoESepsitvity o 2 tumoup {o AMANUIMMAITLINSHOE  tal ¢ or
silica); disintegeRnt feveRe dr rkREE Wlidtice whémémﬁh& 5 - | -
starch gl ycol at e)g(.r yThe tabl ets may be coét ed by tﬁ%&gdﬁﬁlmﬁ?}aé%%}%nﬂt gr
art. Liquid prepatozniaptimnfonr doygal admini stration nay take the formof, for

exanpl e, 20 sol utjons, syrups or, suspensions, or_ they nmay. be presented
as a dry product for Ihecompounds 810 e, 1qyepHonmay be formulated fog gralgbycgal,
vehi cl e before uﬁé’mﬁ%ﬁp | .zﬂinﬁf :af | . may be prepared by
conventi orl® - neans w %ﬂhljg%?rtaceu?lﬁ@gﬁg%bg%lec&oé | e additives

such as suspendi nghdymeemeral(e grefé&fadpi t ol syrup, cellul ose derivatives or
hydr ogenat ed edible fats); enmulsifying agents (e.g. lecithin or
acaci a); non-aqueous Fetroral administygtion, the pharmacgntieal gomippsitions map saker the form

et hyl al cohol or tionated v table 0ils): and . .

o oservat i ves (e of TREERBRESS: $PTSRP sanshle} arsBRC Py copyentpprmsany with

The Pr eplitrmbéditicallPicRpBBlCORIpibits BidH ﬁbiﬁain?%geﬁtk @.8YUpreBElatinised

col ouring and sweet eni ng agent's ‘as appropriate. -

Preparatiqns for moaizk stagch, polyvinyipyorolidene be hydroxppropyk roethyicstlnldse)o fiffersd(e.g.

controll ed-“rel easg of the acti co und. 30, ' .

“12- *factose, magrocpstalline SrHQSEOF CAIEI M hydreseApRSEh e ArinapS Gite

Ergﬁnfe(r)r m of tabl ef§efMsium stearate, tal CGERAED; BREAEAREd e S ORAE THur P Qiphate or
sodium starch glycolate). The tablets may be coated by methods well known in the .-

art. Liquid preparations for oral administration may take the form of, for example,

solutions, syrups or suspénsions, or they may be presented as a dry product for

% constitution with water or other suitable vehicle before use. Such liquid preparations
may be pfepaxed by conventional means with pharmaceutically acceptable additives
such as suspending agents (e.g. sorbitol syrup, cellulose derivatives or hydrogenated
edible fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g.

25 almond oil, oily esters, ethyl alcohol or fractionated vegetable 6ils); and

preservatives (e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid). The
preparations may also contain buffer salts, flavouring, colouring and sweetening
agents as appropriate.

Preparations for oral administration may be suitably formulated to give

30 controlled release of the active compound.



The conpounds of the invention may be fornul ated for parenteral
adm ni stration by bolus injection or continuous infusion. Formulations for

i njection 5 may be presented in unit dosage forme.g. in anpoul es or
in multi-dose containers, wi th anjadded preservative. The
conpositions may take such fornms as suspensions, sol utions or

emul sions in oily, aqueous or alcoholic vehicles, and nmay contain .
fornulatory agents suEdr Mecslusipsinibtragion shedorhpassiignsomndy Gkedhé PsabbNE@blets or
agents. Al ternati veelﬂ\;, the active ingredient may be in powder
formfor constitUpzengesformulatet(n convengignalapanaesehicle, e.g. sterile
pyrogen-free water, ore_use. . . The, c ounds t he
invention may al so bgﬂlf)rcﬁmpé{"é’disi of Flbecph\{enn?n may be 3%3@4‘?93195 pgasﬁteggl
supposi tories or ggulifisirhtRsh RPEOIRSinjé1idn of ESMtiHUBUS hfusion. FormuldtioRY fiHihfeBidn
suppository bases such as cocoa buiter or other glycerides.
A proposed dai | y magbe pfes¢rited toupindosdge 6drmt dig. inrangroulesrorfin mubithdoss edntgines)
15 to a human_( of proxi mately EOkggbod wei ght) is about 10ng to
1000ny, nore wi ma‘%ﬂéf%?s&f)‘ﬁ?"ﬁ-bg ¢ COmRpRsIERNsINAYtgke such forms gesuspensions,
appreci ated that ¢ . ' | al.)

dolu A}eerﬂl?&gﬁg gfé %élhrg aqueous or alcéfﬁlﬁ?h@%%lbﬂeanﬁ%égg{:?@?ﬂ ’

to the dosage, depending on on I on o

and the route of fommubitety agéms sucloas @umhﬁig,atﬂﬁlikmg%lﬁﬁoﬂﬁis?bﬂﬂﬁg &F’Eﬁdﬁg
may be appropriate for admnistration to a human by infusion. The daily
dose may 20 Alsergptjvaly.dbe acivenigigeedigntmayr begia panesies fomfar conssimtier with a
adm ni ster,ed after. roprjate . L e intervals.

Conpounds lgf genesruét?ﬁggfoﬁﬁ]:eae'ﬁ 3t°rgﬁ8yﬁ$\%“l%§f’3v&t%a%f§}mﬁﬁ'ept abl e salts and
sol vates thereof may PRe ROAIFEEFLYT LAE i0EEMiGh niB) ROES beYbkm®sted in rectal
hereinafter. In the foll ow ng description, the groups Rerr] to
Rlerr], m p, A awnpositionasugbfdsnarppositozies or retentipoemémast efgr vohtaifing

unl ess ot herw se specified. ) Thug accordjng.to a first
general process (gQ?xyerglongogfbq;seﬁﬂgpgsepgoaiygcrorotherglyceg Cr epar ed by

{ 2?‘:} ing a corrpou.nd Oh dr85dWel Baily Bdse of the compounds of the inyention for administration _
conmpound af f or mtba Kunkdn) (of approximately 70kg body wdight) is about 10mg to 1000mg, more
' preferably about 25mg to 500m g It will be appreciated that it may be necessary to
make routine variations to the dosage, depending on the age and condition of the
patient, and the route of administration. For example, a daily dose of about Img/kg
may be appropriate for administration to a human by infusion. The daily dose may
20 be given as a single unit or as two or more subunits administered after appropriate
time intervals.

Compounds of general formula (I) and physiologically acceptable salts and
solvates thereof may be prepared by the general methods outlined hereinafter. In the
following description, the groups RO 10 R8, m, p, A and B are as defined for

25 compounds of formula (I) unless otherwise specified. '

Thus according to a first general process (A), a compound of formula (I) may

be prepared by reacting a compound of formula (Ii) :

o)

®%, R (1)
N

Lz CO.H

30



The reaction may be effected using a coupling reagent standardly used in
peptide synthesis, such as dicycl ohexylcarbodiimde (optionally in the
presence of 1- hydr oxybenzotri azol e), di phenyl phosphoryl azi de or
- N, N - carbonyl diimdazol e. The reactimn may be conveniently
effected in an inert solvent such as an ether (e.g. 10

t et rahydrofuran), a hal ogenated hydrocarbon (e.g. dichloronethane), an

am de (e.qg. di met hyl f ormam de) or a ketone (e.g. acetone), and at
a tenperature of, f 10 to +100[err]C, nore preferably
at about room tenf gﬁg,tcgp@oundoféngma(m) According to another general

process (B), a conmpound of formnul ) may be " prepared by reacting
a conpound of forrmula (1V): H~N wherein Q reprlgsents a
hal ogen (e.g. bromine) atom wt onpound of fornula (V) [err]
- 14- or a salt thereof.|lJhéaresi ” 4the( TI)
presence of an acid acceptor ~such as ar}{al al'l carbonat'e
(e.g. potassium carbonate), in the presence or 3 absentepdf a

solvent, abp an elevated tenperature (e.g. 50 to 120{er r]‘&) Sui t abl e

The reaction may be effected using a coupling reagent standardly used in
peptide synthesis, such as dicyclohexylcarbodiimide (optionally in the presence of 1-
hydroxybenzotriazole), diphenylphosphoryl azide or N,N’- carbonyldiimidazole.

The reaction may be conveniently effected in an inert solvent such as an ether (e.g.

10 tetrahydrofuran), a halogenated hydrocarbon (c.g. dichloromethane), an amide (e.g.
dimethylformamide) or a ketone (e.g. acetone), and at a température of, for
example, -10 to +IOOOC more preferably at about room temperature.

According to another general process (B), a compound of formula (I) may be
prepared by reacting a compound of formula (IV):
15 .
e
LI
| . b CONH o -
. 6
R
wherein Q represents a halogen (e.g. bromine) atom, with a compound of formula
V)
25

HN—(CHp), R* V)

IL3 R

30



sol vents include ketones (e.g. acetone, nethylethyl ketone or

nmet hyl i sopropyl ket one) 5 and al cohols (e.g. ethanol or isopropanol).
Compounds of formula (111) in which A represents an oxygen atom or a bond
may be prepared by the reduction of-.a conpoupg_ of fornmula (VI):

[err] (in which Ais an oxygen atomor a bond) with a

sui tabl e reduci ng agent such as l'ithiumal um niumhydride in an

i nert solvent sucbr ﬁSalﬁﬂle?édTerTl(eemﬂcuéneﬁxﬁﬁ‘W drfeéwd #ihe mf}ése ce fa:f“ém%‘gcceptor
el evat ed t enperature. Conmpounds of for ? S’

pr epar ed by t he r sekhcas vnalkhhancxahq:nrbonlate (e.g. potasnﬁmfcarhmtiae)(mtﬂepresence or
[err] bs@f\{'ﬁ‘fca a|Q/HI C hx enation, for exanple usi %(gp:johydro gen
in the presence of B}t & solvent lexptedemppaature (ge. e 42006). . Siable
catal yst may be SbkEPéHt. 1ude Clitefo:j]}Es @g%&g e, met lethylk%fc%: §gﬁ18ﬂxyi[§op§opylketone)

hydr ogenati on may ecte Vent suc
et hanol ), and conamhaleotidly(ead. e&xahelrmas a@ol)h the range of 20[err] to
100[err]C (e.g. 20[err] to 25 err]C% and atnDspherlc pressure.

Al ternatively, the re n%ndm@fomaubr presents an oxygenaorarot a bond
T aved Y AN eiheR B ey eéﬁ%?%nﬁ empbie bond
present in the conmpound of ' forrrul a (Vi) |nt act .
Conpounds of formula (N e prepared by the reactiongéf a conpound 30
of formula (M11):

10 : R®

A — B— CON—(CH,),, R4
s e D
(in which A is an oxygen atom or a bond) with a suitable reducing agent such as
lithium aluminium hydride in an inert solvent such as an ether (e.g. tetrahydrofﬁran)
15 at an elevated temperature.
Compounds of formula (VI) may be prepared by the reduction of 2 compound
of formula (VII): '

NO,

RS
| y A——B—-—-—COP;I—-(CH,)R4 D
0 .
8
L=

by catalytic hydrogenation, for example using hydrogen in the presence of a noble
metal catalyst (e.g. palladium). The catalyst may be supported on, for example,
charcoal. The hydrogenation may be effected in a solvent such as an alcohol (e.g.

ethanol), and conveniently at a temperature in the range of 209 10 1000C (e.g. 200 t0

2 SOOC) and atmospheric pressure. Alternatively, the reduction may be effected using
iron and concentrated hydrochloric acid at an elevated temperature (e.g. reflux). This
alternative reduction pr(;cedure leaves any double bond present in the compound of
formula (VII) intact. |

3 Compounds of formula (VII) may be prepared by the reaction of a compound

of formula (VIII):



-15- [err] or an activated derivative thereof, wth a conpound
of formula (V) as defined previously or a salt thereof, optionally
in the presence of a base such as an organic 5 base (e.g.
triethylam ne or N, N-diisopropylethylam ne) igr. an inorgani c base such as
an al kali- netal carbonate (e.g. potassium carbonate) or hydrogen carbonate

(e.q. sodi um hydr ogen carbonate). When the free acid
(VII'l) is reacted with the amne (V), pling reagents and

conditions described in process NG} e reaction of a compound of
formula (11) 10 wi th a conpound o La_gl--coymy be used. VII)

When an activated derivative of a conpoghd of fornmula (VII1) is used, "this

nmay be, for exanuran #ftivatddddiNdtiR thereds, WithaCddinsdUdd éEQkmuly W%sﬁ&%ﬁ%d

reacting the . _free acid (MIl) with a hal ogenating reage
t hi onyl chl ori de)previausly ot aisglt thegieof, optionallgién theagresence bf £ base/§aek sl af brganic
formula (VILII) formula (V) in a

be reacted with Qpound of 15 r _
sol vent suth as %@?&%W#YW‘%@@@‘W@%@E‘% oxan inedgamic base such as

hydrogen car bonats§.aikali i go(rg:ko - | | wherein A
represents a bond matyal bglert:)ar g;%‘ébrogé i 558%%131;,} %%Eﬁg%t%aérw&e%ca(fgﬂ%ﬁﬁﬂgof
formula (1X): [ eodium hydrogen carbonaie).h nitric acid. Conpounds
~of formula (VII1) wherein A represents a bond and B represents a

group - CH=CH nmy conVasn hetfrse agid FIE) is rsacted withahdgndine (V3. couplingreagemoamt
of 25 formul E?:oﬁa&}i'on& ﬂésrc;ibed in process (A) for the reaction of a compound of formula (II)
10 with a compound of formula (IIT) may be used.
When an activated derivative of a conipound of formula (VIII) is used, this
may be, for example, an acid halide (e.g. an acid chioride), prepared by reacting the
.free acid (VIII) with a halogenating reagent (e.g. thionyl chloride). This activated
derivative of a compound of formula (VIII) may be reacted with a compound of
15 formul_a (V) in a solvent such as acetone in the presence of a base such as sodium
hydrogen carbonate.
Compounds of formula (VIII) wherein A represents a bond may be prepared

by the nitration of a compound of formula (IX):

20 _ QB__CO2 H (IX)

R6

with nitric acid.
Compounds of formula (VIII) wherein A represents a bond and B represents a

group -CH=CH- may conveniently be prepared by the hydrolysis of a compound of

formula (X):
NOZ_Q'\
T¢ CH=CHCO, R 10 X)

25
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-16- wher e R[err] represents a (Jerr]al kyl group. The hydrolysis

may be effected using conventional nethods, for exanple, by using
sodi um hydr oxi de i n aqueous et hanol . Compounds of fornula (X)
may be prepared by the reaction of a conpouz formula (XI):
[err] where R err] represents hydrogen atomor a

Cerr]al kyl, Cerr]al koxy or hydroxyl group, with a conpound of

. 10
(e (D) Lkmers R D roptesents a Cy. aatieyl group, THIMEGHSR b L Eeds

such as a hydroc aobmnn@nalgnethods for exarmpléchyeusing sodiim dpdixiiéah @gueous ethanol.

tenperature. For the paratron of a corrpound of 15 formula (X
wherein Rlerr] repre E°“<i‘ depffarmylad@ymay ke preparedhby thegeassion of acompound of
formula (XI) wher, &gng represents a hydroxyl group, the above reaction
S follo y a kylatron of the hydroxyl group using, for exanple,
an al kyl halide. Conpou of formula (VIII) wherein A
represents5an oxygen atom nay beNO repared by the hydrolysis of a
conmpound of forrmula (XII1): 20 . [err] XD
wherein R err] is as defined above. The Mygm ysis may be effected using
25 conventional methods, for exarrpl%, by using sodi um hydroxide in
aqueous et hanol . Compounds of fornula (XI11) rmay be prepared

by the reaction d
L- B - Oerr] R[QJer ?T RIMGYRYents 2 hydrogtn 8" a(agﬁ %a\lﬂylgsl 4alkoxy or hydroxyl
group, with a compound of formula (XII):

10

PhyP=CHCO,R10 X1

where R1 is as defined previously, in an inert solvent such as a hydrocarbon (e.g.

toluene) and at an elevated temperature. For the preparation of a compound of

15 formula (X) wherein RS represents a C;_jalkoxy group from a‘compound of

formula (XI) wherein R!! represents a hydroxyl group, the abdve reaction is
'followed_ by alkylation of the hydroxyl group using, for example, an alkyl halide.-

Corﬁpounds of formula (VIII) wherein A represents an oxygen atom may be

prepared by the hydrolysis of a compound of formula (XIII):

NOz N )
/~o—B— CO,R" (XIID)
R

wherein R10 is as defined above. The hydrolysis may be effected using

20

25 conventional methods, for example, by using sodium hydroxide in aqueous ethanol.

Compounds of formula (XTII) may be prepared by the reaction of a compound
of formula (XIV):

L—p_ CO,R" - ' (XIV)
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-17- wherein L represents a halogen (e.g. bromne) atom with a

ni trophenol derivative in t he presence of an alkali netal carbonate
(e.g. potassium carbonate), in a solvent such as acetone.

Compounds of formula (111) wherein A represdamgts an oxygen or sul phur atom5
or a bond may al so be prepared by the reduction of a conmpound of formula
(XV) : [err]

10 (where A whereindxsegeasenss ashalqghm fe.atbvomine) atoly wdth aisitroghénobderivative in
condi ti ons descrijped ye r the reductlon of a compound of
fornula (VI1). ¢ presence of 8‘&”’@%‘3 f5E-£- (DagsSHEY CarbopatehAn afolkent
heating a conpoungleRhs acetone. fOrmula (XVI ). [err] (wherein Q
represents a hal ogen (e.g. bromine) atomand A is an oxygen or sul phur

atom or a bond), wi t hCempouriswidomiuld armwméﬁm ﬁpreieﬁtblaﬁdmygav(ﬁga }aE
20 conditions described in process (B) above.

of formul as (XVI) hchoadmay alsaheprepared by therpduation of a compotnd of formula (XM)Dm
may be prepared by the reaction of a corrpound of formula (XVII) [err]

- B-CH— T(_(CHZ)‘Q xV)
8

10 (where A is an oxygen or sulphur atom or a bond) using the conditions described
above for the reduction of a compound of formula (VII).
Compounds of formula (XV) may be prepared by heating a compound of

formula (XVI):

15 NO.
' ~—B-CH, —Q XVD
_ Lo

(whqrein Q represents a halogen (e.g. bromine) atom and A is an oxygen or sulphur .
atom or a bond), with a compound of formula (V) as defined above under the
20 conditions described in process (B) above.
Compounds of formula (XVI) wherein A represents an oxygen or a sulphur

atom may be prepared by the reaction of a compound of formula (XVII):

A-H (XVID
25 6

wherein A represents an oxygen or a sulphur atom, with a dihaloalkane Q-B-CH,-Q
in the presence of a suitable base such as an alkali metal carbonate (e.g. potassium

carbonate).
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wherein A represents an oxygen or a sul phur atom wth a di hal oal kane

QB-CHerr]-Q In the presence of a suitable base such as an al kali
netal carbonate (e.g. potassium carbonate). 30

-18- - Conpounds of formula (XVI)jgvherein A represents a bond
may be prepared by the reaction of a conpound of formula (XVII1):
[err] w th an hal ogenati ng reagent such as phosphorus
tribronide. Compoanig@of fdsmala herein! deprestY albRnd nfiyas

the reduction of a l?Ggorrpound of (?“(xlma X X):b 10 Wond eeﬂepéi'ed
[err] byrthereaction iof a sompeund of formulg XVIlch as di bor ane.

Compounds of fornula (XIX) may be prepared by subjecting a conpound of 15
formula (XX): NO. '
2

. B-CH,-OH XV
5 | R®

with an halogenating reagent such as phosphorus tribromide.
Compounds of formula (XVIII) may be prepared by the reduction of a
compound of formula (XIX):

10 NO,
XIX)

with a suitable reducing agent such as diborane.

Compounds of formula (XIX) may be prepared by subjecting a compound of

15
formula (XX):
NO,
XX)
- oo
RS
20 . : .
wherein Q represents a halogen (e.g. chlorine) atom to one or more successive
Armdt-Eistert syntheses (i.e. reaction with diazomethane followed by treatment with,
for example, silver oxide and water).
It will be appreciated by one skilled in the art that compounds of formula
(XIX) in which B represents an unsubstituted C,_galkylene chain may also be
25

prepared by subjecting a compound of formula (XXI):

NO,

s CHO (XXD
R
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( XX) 20 wherein Q represents a halogen (e.g. chlorine) atomto one
or nore successive Andt - Ei stert syntheses (i.e. reaction with

di azonet hane foll owed by treatnment wth, for exanple, silver oxide
and water). It will be appreciat@d by one skilled in the art
that conpounds of fornula (XI'X)- in which B represents an

unsubsti tuted C24al kyl ene chain may al so be 25 prepared by subjecting.a-
conmpound of f or mMoez WiXig reacfien mlith a suitable phosphorus ylid (e.g. Ph3P=CH(CH2)%OH)
-19- t Wttig . reaction wth a sujtable phosphotus ylid™(®e.g.
Ph[ er r] P=CH( CH er%‘?ﬁ“@ﬂrl} uction of the doybleckpnd With asyitablegadeging agentsush s

bond with a suit ' L,Lbor ane,. .an .
oxi dation of t hea‘lgrlblsﬁa%?% 6(}%%%?;%{35 tgéjﬁgrrn%%&?}f:?%de{ 2 %Wﬁﬁa‘é‘&ﬂ‘g}b?émtable
oxi di si ng agent soxidising agbitaathias dhydmivex (VD oxfde. Conpounds of

formula (111) wherein A represents a group (CHerr])[err]NRlerr] may
be prepareq by the r efgmpiosrdsof farmswla Bl whereif ArmapresentsXigrdup (CHZ)INR9 may

err in igh Blerr] i.s a bond, or. a | kyl ene chai n
E)pt i Lnal |y subst |M'%B“B€’E§EWB$W§?}‘ °¥a°°ml’°“"dg‘?f£}°aﬁj“%n&#]"3=sﬁi tabl e

reduci ng agent such as lithium al um nium hydride in an inert

sol vent such as an eﬁzlﬂpr . tetrahydrofuran) at an elevated te ¥ at ure.
CHp:NR’CO—B'CH,— N— (CHy)m R (xxm)
R6 R3 R \Rs
10

(in which Blis abond ora C1;3a1ky1ene chain optionally substituted by a hydroxyl
- group) with a suitable reducing agent such as lithium aluminium hydride in an inert
solvent such as an ether (c.g. tetrahydrofuran) at an elevated temperature. |
Compounds of formula (XXII) may be brepared by the reduction of a
15 compound of formula (XXII) :

NO,

. MCH)NR’CO—B'CH,—N—(CH,),,

3 /
. R

20
by catalytic hydrogenation, for example as described above for preparing

compounds of formula (VI).
Compounds of formula (XXIII) may be prepared by the reaction of a
compound of formula (XXIV) :

25 '
N°"<3\ 00—
(CH,NR°CO— B'CH,—Q
i 2 (XXIV)

R

[wherein Q represents a halogen (e.g. chlorine) atom] with a compound of formula

(V) as defined previously under the conditions described above in process (B).
30



Compounds of fornmula (XXII) rmay be prepared by the reduction of a 15
conpound of fornmula (XXI11): [err] 20 by

catal yti c hydrogenation, for exanple as described above for preparing
conpounds of formula (V). Cagpounds of fornmula (XXII1) may
be prepared by the reaction of a conmpound of formula (XXIV): 25
[err] [wherein Q represents a hal ogen (e.g. chlorine) atonj
with a conpound of fofempeunds of formuld (V)asaylbé preparedby\tho resctioniofie compeund
condi ti ons descri

~%20 - o Sernil (A e BRI i BormeguILOR fOBBHAEADY: ( ne

reaction of a conpound : of for (I'l') as defined previously, w.th
a conpound of formula (XXV): H [err]

wherein Q represents a hal ogen (e.g ' gg. nﬁer t he cong

descri bed I n process (A above é)r he réagti ol of a conp

formula (1) with a

wherein Q represents a halogen (e.g. bromine) atom, under the conditions described

in process (A_) above for the reaction of a compound of formula (II) with a

compound of formula (III). |
Compounds of formula (V) wherein R3 represents a C;_galkyl group may be

10 :
prepared by reacting a compound of formula (XX VI):

(XXVD)
H,N-(CHp)y, R¢

/7
15 .
' with benzaldehyde, followed by a Cj_4alkyl halide. Hydrolysis of the resultant
quaternary salt followed by treatment with dilute sodium hydroxide solution gives a
compound of formula (V) wherein R3 represents a Cy _galkyl group.
It is to be understood that the general procedures above may be used to
20 provide a compound of formula (I) in which B contains a hydroxyl substituent.
However, it may be preferable to reduce an intermediate in which B contains an oxo
group to provide the desired intermediate in which B eontains a hydroxyl substituent
at an appropriate stage in the overall procedure. |
Inter'mediates of formulae (II), (IV), .(VI) (VID, (VIID), (X), XIID), (XV),
25 (XVID), XVIID), (XIX), (XXII) and (XXIII) are novel compounds and represent a
further aspect of the present invention.
Compounds of formula (TI) are either known, or may be prepared by
conventional methods, such as those described by G.W.Rewcastle and W.A.Denny
in Synth. Commun., 1985, 217-222.
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conpound of fornula (111). Conpounds of fornula (V) wherein

R3 represents a (Jerr]al kyl group may be prepared by reacting a
conmpound of forrmula (XXVI): [err]

wi th benzal dehyde, followed by a (Jerr]al kybjbhalide. Hydrolysis of the
resul t ant quaternary salt followed by treatment with dilute sodium
hydr oxi de sol ution gives a conpound of fornmula (V) wherein R err]
represents a ( err] al@Gothpamds pf formulae (V), (IX), (XI), (OI1), ¢X5¢), WKOADS (XK, i,
the general procedyres above nmay be used to 20 provi de a conpound of

formula (1) in wiEEHVBardHAVhdireeithe kpayn, arupa be p,rsnared by conventigpalaneshods

may be preferable to r h B _contain _
group to provide the %&ﬂy§§rﬁoq%ﬁeg§§(e 1‘n °\{@ﬁ%§“88’ﬁt%ﬁ‘ﬁéyi’°ﬂ§8%‘>?9|by
substi t uent convetitiond] nietA6dSP Thay, eoﬁéx 1, Gofn &nﬂiéQif (2@2 Wherein A
Internediates of forrmulae (111), (IV) (Vih)y, (M11), (X Xl

(XV), 25 o (XVIrgpresents an gxygenxatam m@xke pyepamnl l(me Iré4ctian of advazktanridmshends

and represent a

Conpounds of for ferixatiye ‘}’ltéraéﬁéql?‘ﬂg?e“ciqm @98’1% lﬂlypaée i[‘llé‘ggb‘ﬁls using, for

conventional net Iy,‘ggy% 153;%3@#&9 Y3 cribed by G WRewcastl|e and
W A. Denny P& 8 CQ&SSS 217-222. 30

-21- Gthtwnds deéxrédatanslo&&e @WWompdufid of the)invéndidn as 6.>§|alﬂ for
(XVIT), (XX), (XXI) ( XX Vl) and (XXVI] are either known, or
prepared by conv&XEmPle? Phytiplogically acceptable salt, tltsémﬁymmgclweﬁdwmaanem

oL 1 e o i SRR Ol o of RS VIAL S o B e
Cor i fue W S P e i sl
usi ng, for ethanoh epmethaniol). en agyepuscHcoholdeg: adueous ethanol), a halogenated
' hydrocarbon (e.g. dichloromethane), an ester (e.g. ethyl acetate) or an ether (e.g.
tetrahydrofuran), or a mixture of two or more of such solvents.
15 ~ Physiologically accéptable salts may also be prepared froqx other salts,
" including other physiologically acceptable salts, of the compound of formula (I)
using conventional methods. -
It will be appreciétéd that within the above multi-stage processes, the various
methods described for the introduction of the desired groups required in the final
20 ‘product may be performed in sequences different from those described. The
sequence of the reactions in multi-stage processes should of course be chosen so that
the reaction conditions used do not affect grbups in the molecule which are desired
in the final product. |
The invention is further illustrated by the following Intermediates and
25 Examples which are not intended to limit the invention in any way. All
temperatures are in Oc. 15 NMR spectra were obtained for dilute solutions in
CDClj unless otherwise stated. Solvents were dried , where indicated, over sodium
sulphate. Silica gel used for column chromatography was Merck 60, 230-400 mesh.
The following abbreviatons are used: THF - tetrahydrofuran; DMF -

30 dimethylformamide.



Wher e lf is desired to isolate a conpound of the invention as a salt, for
exanpl e a physiologically acceptable salt, this may be achieved by reacting

the 10 . conpound of formula (1) in the formof the free base with an
appropriate acid, preferably with an Sqw val ent. anount, in a
sui tabl e sol vent such as an al cohol (e.g. et hanol or nethanol), an

aqueous al cohol (e.g. aqueous ethanol), a hal ogenated hydr ocar bon

(e.g. dichl oromatfig SE’!@ ester (e.g. ethyl acetate) or an ether (e.g.

t et r ahydr of ur an) re of two or nore of such solvents.

Physi ol ogi cal I'y aqa)eptﬁ,@,h,a-zdﬁﬁmgaiﬁemagg&r[sgar@# VIpropyl g@?ﬁﬁohne

I ncl udi ng ot her physiorogicalTy acceptable sa € conpoun

formula (1) ush mgxnmoéh{(p{hnmhopmpbnyib4-nltrobenzene (IOg), 112,3, ¢+ tetralysiro-
appreci at ed 't hat he .aboyve..nu t.he v ri ous

net hods descri bedv&i) “'P‘H OX¥soaBIRkine bxéfafﬁlpﬂge &gg% PQF"&E?B@ fedd0;68) in
the final 20 19@’“@ 0 { t

descri bed. sThe B bog?/e‘ﬁce %?&i ﬁ{e r ea%o?llgﬁgfiﬁ&&nu uijell Iv.sxtﬁgfggx fg&%@&e’g@g&e
shoul d of course lfﬂtmemapemtbba'rhe residue wietakeacip dm wanerand ensrausaﬂwdm

not affect groups |n t he nol ecul e whi.ch are desired int
product. dichloromgghape; Eher qraanic layeq was,washed with wates drieds apﬂ evaporated to

following Interne t 01nn0
O ¢t h2 | nyent i o oo ey 0 8 o {45 100"
[err]H NVMR spectra were obtained for dilute solutions in CDC [err]
unl ess otherw se stated. Solvents were dried, where indicated, over sodium

sul phate. Sjlica gel JEdfollowing¢ampounds wices prgpeed yn asknilarmaanenio pymediate

mesh. 10 The fal | owi ng abbreviatons are used: THF - tetrahydrof uran;
DMF - 30 di mef® 1 f or mani de.
22 . Internediate 1 (a)

1, 2, 3 4- Tet r ahydr o- 6, 7- di met hoxy- 2-[ 3- (4- ni t r ophenoxy) propyl ] i soqui nol i ne
A mxture of 1-(3«b) omwwtrdﬂrw@endmetwwm;
6, 7-

di met hoxyi soqw noI i.ne hydrochloride (8.8g) and potassium carbonate
(10.69) in was heated at 100[err] for 16h. The nmnixture

was then filtered and .hl;%e tidle compound {3.5L %S oBYARCA 35 G oil (WhichduBuEqiitity

taken up i mgnater and
crystallised) from 1-{(3-bromopropyl)thio]-4-nitrobenzene (7.0g) and 1,2,3,4-

tetrahydro-6, 7-<hmethoxy1soqumohne hydrochlonde (5.8g).
NMR includes d 4 05(6H,s, 2x 0CH3)

(c) 1.2.3.4-Tewahydro-6,7-dimethox )

The title compound (16g) was obtai_ned as a solid from 1-(2-bromoethyl)-4-
nitrobenzene (10g) and 1,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline (10.9g). M.p.
1180,

NMR includes d 3.9 (6H,s, 2 x OCHj3).

20

25 .
(d) 1,2.3,4-Tetrahydro-6,7-dimethoxy-2-[4-(4-nitrophenyl)butyll- isoquinoline

The title compound (12.6g) was obtained as an oil from 1-(4-bromobutyl)-4-
nitrobenzene (12.5g) and 1,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline
hydrochloride (11.1g). The product was purified by column chromatogfaphy éluting
with dichloromethane:methanol (99:1). |
NMR includes d 3.85 (6H,s, 2 x OCHj).
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di chl or onet hane. The organic | ayer was washed with water, dried, and

evaporated to give an oil which crystallised in ether to give the
title conpound (1 1.3g), mp. 100[err]. The foll ow ng
conpounds were prepared in a simlar mannergga I nternedi ate 1(a):
(b) 1,2,3,4-Tetrahydro-6, 7-di net hoxy-2-[3-[(4-nitrophenyl)thiol -

propyl ]i soqui nol i ne The title conmpound (5.3g) was obtained
as an oil (which subsequently 15 crystallised) from _

1-[ (3- bronopropyl)thio]-4-nitrobenzene (7.0g) and 1, 2, 3, 4-

t et r ahydr o- 6, 7-di1B§EB££§EE§oqui nol i ne hydrochl oride (5. 8g). NVR

I ncl udes d 4. 05(.??5, . A-erL] ) 6 s e

1, 2, 3, 4- Tetrahydro- 6, OXF 2T P AL O T HOMYIPIOPOXYL 1i nol i ne
20 befd#amidd € conpound (16g) was obtained as a solid from
1- (2- br onoet hyl ) - 4- ~ nitrobenzene (10g) and

1, 2, 3, 4- t et r ahydr o- 6,4 solurien b Intermegiate d(a) (16g) iD ethghol (20@mI) was hydrogenated at
118[err]. NI\{RincIudes d 3.9 QG.H,S, 2 X, OCH err]). _25 .

(d) 1 5 room temperature and atmospheric préssure in the presence of 10% palladium on
2, 3, 4- Tet r ahydr oGrbond b "R Kvdrfadtapl .v(%“lp@ ] | N0l i

The title conpound (1C2t. [3%? %?%%%ggéﬁﬁgggﬁ&%ﬁgﬁé r %%h’?‘ﬁ%gﬁm%ﬂfgﬁse@
ni t robenzene (12 offjindathe solutidn3vas ¢oricemtirated €o Givé-the fiHe bompbaRTIUi4TNY) 8&n oil
hydrochl oride (11.1g). The product was purisfied by col umm chromat ography
el uting wWinethcrystaliised Bnhexapmanpel®nol (99:1). 30 NVR

I ncludes d 3.85 (6H,s, 2 x OCH err]). :

- 23 - .
(b) 4-f[3-(1,2,3,4-Tetrahydro-6,7-dimethoxy-2-isoquinolinyl)

propyl]thiolbenzenamine

Intermediate 1(b) (5.3g) was dissolved in a mixture of methanol and

10

concentrated hydrochloric acid (Smi) at room temperature with stirring. Iron powder

(3.8g) was then added portionwise, and the mixture was heated under reﬂui for
15 1.5h'. The mixture was then cooled, poured ontd ice, basified with sodium hydroxide |
and extracted with ethy! acetate. The organic layer was washed with water, dried and
evaporated to give the title compound (4.35g) as an oil.

IR: Freq NH,: 3350cm™L.

(© 4-[2-(1.2,3,4-Tetrahvdro-6.7-dimethoxy-2-isoquinolinyl)ethyl}- benzenamine

20
Intermediate 1(c) (14g) was reduced according to the method of Intermediate

2(b) to give the title compound (12g) as a solid, m.p. 1200,

(d) 4-[4-(1,2.3,4-Tetrahvdro-6,7-dimethoxy-2-isoquinolinyl)butyl]l- benzenamine

25 Intermediate 1(d) (8.5g) was reduced according to the method of Intermediate
2(a). The product was purified by column chromatography eluting with
dichloromethane: methanol (99:1) 1o give the title compound (4.3g) as an oil which
solidiﬁed.

IR: Freq NH,: 3350 cm™1.
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I ntermediate 2 (a) 4-[3-(1
2, 3, 4- Tetrahydr o- 6, 7- di met hoxy- 2-i soqui nol i nyl ) pr opoxy]

_benzenam ne A solution of Internediate 1 (a) (16g) in
et hanol (200n) was hydrogenated at roomtenperature and
at nospheric pressure in the presence of 10% pall adi um on car bon

(1.69). After hydrogen absorption was conpleted, the catalyst was filtered
of f and the sol ut Ifgéhmgatggncentrat ed to give the title conpound (14.7g) as
an oi l which crystallised in hexane, mp. 100. 10 (b)
4-1[3-(1, 2, 3, 4- Te(a)QMAéPeﬁ:aﬂydtmﬁeT-ﬂnmth@w—%@ummobhm@)acetyl] isoquinoline
propyl ]t hi o] benzenam ne I nternedi ate

di ssol ved in a m xt ur & BixtE of{dgnitraphenoxy)acetic a%%&??‘&&é@ﬂﬁf&%l@?%”

acid (5m) at roo Sg i r r 3

was t hen added pog)tafs%?éﬁﬁl gﬁa%ﬁgxr#%t%ﬂr gﬁh V\C/aéaﬁggﬁp%(énc fleepLaate S%(aglgr on
1.5h. The i xt ur ecyeVapbhted #AeH BéhzeRO W6 gﬁzmammmh?ﬁefzyrmﬂmww adbld A
hydr oxi de 15 and extracted with ethyl ‘acet he organic | ayer

was washed with wselation@fitkis salid (9.4g) in acetony 4{¥nal) shstaddgd deopwise to alstirred

CorPounts (159, Hindfe 8h b seemharrmsbit-ireShdiathinbing proetnprioe (109 &3

benzenam ne mtP& WECEntinied 410
t he met hod of Int g?dln%%lllhgtdgoéeﬂtcgfmgﬂeg?%)ﬁ(agétgﬁgﬂ%)he tlotolee i(?:rg{r%pound (129)

as a solid, mp. taSthaemperature for 16h, theinixture was then filtered, and the filtrate was

4-14-(1, 2, 3, 4-Tetrahydro- 6, 7-di met hoxy-2-i soqui nol i nyl )butyl]- benzen
25 1o |npepﬁ§mratt@d 10hp Tesidys vvaa*strreéa@fiéfalt ckaied; afd eoeTHIoRovH

of Intermediate loromcﬁ%ﬁg Th-gb?gg{lg ﬂl&% wifWa \Jll'd?graﬁfr (ﬁ'%d%é:ogtjenttrated

chr omat ogr aphy el u ororre
give the title cogp uéﬂxe,(ﬁkléiﬁin nd(6.6%) asnigih solidified.
IR Freq NH err]: 3350 c@err!. 136
IR: Freq CO: 1650cm™. :
15 The following compound was prepared in a similar manner to Intermediate
3(a).

(b 1,2,3,4-Tetrahydro-6,7-dimethoxy-2-[3-(4-nitrophenyl)-1-

oxopropylJisoguinoline
20 The title compound (12.3g) was obtained as a solid, m.p. 1340 from 4-

nitrobenzenepropanoic acid (9.75g) and 1,2,3,4-tetrahydro-6,7-
dimethoxyisoquinoline (11.6g). |

Intermediate 4

25 (a) 2-[(4-Aminophenoxy)acetyl]-1,2,3.4-tetrahydro-6,7-dimethoxyisoquinoline

Intermediate 3(a) (6.6g) was dissolved in a mixture of methanol (100ml) and
concentrated hydrochloric écid (50ml) at room temperature with stirring. Iron
powder (5g) was then added portionwise and‘thc mixture was heated under reflux for
3h. The mixture was then cooled, poured onto ice, basified with sodium hydroxide

30 and extracted with ethyl acetate. The organic layer was washed with water, dried and

evaporated to give the title compound (4g) as an oil.



- 24 - Internediate 3 (a)

1, 2, 3, 4- Tet rahydr o- 6, 7- di met hoxy- 2-[ (4- ni t rophenoxy) acetyl] isoquinoline

A m xture of (4-nitrophenoxy)acetic acid (50g) and thionyl chloride (150m)
was heated under reflux for 3h. The sol utiampswas concentrated and then 5
coevaporated wi th benzene to give 4-nitrophenoxyacetyl chloride as a solid.
A solution of this solid, (9.4g) in acetone (100m ) was added
dropwi se to a stiItR:éirquH2:3360cni'kture of

1,2, 3, 4-tetrahydro-6, 7-di met hoxyi soqui nol i ne hydrochl oride (10g) and

sodi um hydrogen carbonate (9g) in acetone (100m ) at O[err]. Stirring was
conti nued at

filtered, and the ?I| a1 e a1

treated with wat thmd,xwgﬁlﬁﬁém@ W th d| chI or onet hane. The
organic layer was washed with water, dried and concentrated to
give the tstle corrpouhdollmowg)f Iasrmndmtel 3(b) (12g) in a ntikturE 0E gth@adl:dioxan (18ml;

1650cnferr]. ol  owi ng conpound was prepared in a
simlar manner t 35 Mgﬂéilsr{g&rggeenated at room temperature and atmosphepiy pressure in the

Seapr oyl T soau (e Sene b RIS tadidet oeatbb RPAFYANe S hydengen gpsggpyion was
obt ai ned as a soldodzpletecﬂ), the Cuthlgstrasifileedioff and the solutioRividsRBREAGARE O hé
acid (9.75g9) and 11 -tet rahydro Igt?_ di met hoxyi soqui nol’i ne
(11. 6g) . Mhﬁ figa g0 (a)

2-1(4- Am n eno ac e L, 1t et r ahydr o- 6, 7- di met hoxyi soqui nol i ne

I nt er medi a% 3(a;<m%6 %‘%‘dﬁ 3§|6§csr(d;-l-ved in a mxture of nethanol (100n) and
concentrated hydr ochl]&egcmqlﬁgoé;ﬁdm ) at roomtenperature with stirring.

lron powder (5g) was then added portionwi se and the m xture was

heat ed under reflux for 3h. The m xture was then cool ed, poured

onto ice, basifi devvi t h_saqdi um hydroxi de 30 and extracted with ethyl

acetate. The org &= was washed with water, dried and

evaporated to givg t hepstib 8 APARRYERD-6,FWimBhoR 29 dquinolinyl)ethoxy] benzenamine
15 A solution of Intermediate 4(a) (4g) in THF (50ml) was added dropwise to a

stirred susperision of lithium aluminium hydride (1.8g) in THF (20ml) at room

temperature, and the mixture was heated under reflux for 3h. Water was added

carefully to the cooled mixture which was then filtered, washed with THF,

evaporated and extracted with dichloromethane. The organic Iayer was dried and
20 evaporated to gzve the title compound (1.5g) as an oil.

IR: Freq NH,: 3350cm™.

The following compound was prepared in a similar manner to Intermediate
5(a): |

25 '
(b)  4-[3-(1,2,3,4-Tetrahydro-6.7-dimethoxy-2-isoquinolinyl)propyl] benzenamine

The title compound (8.6g) was obtained as a solid, m.p. 1380, by the reduction
of Intermediate 4(b) (11g).

30 Intermediate 6

(a)  1-(3-Bromopropoxy)-3-methoxy-4-nitrobenzene




- 25 - IR Freq NH err]: 3360cnferr]. (b)
2-[3-(4- Am nophenyl )- 1 -oxopropyl]- 1,2,3,4-tetrahydro-6, 7-

di met hoxvi soqui nol i ne 5 A solution of Internediate 3(b) (129)
in a mxture of ethanol:dioxan (18n; _5:1) was hydrogenated at
roomtenperature and atnospheric pressure in"the presence of 10%

pal I adi um on carbon (1.2g). After hydrogen absorption was
conpl eted, the cataly igft J
ol ve he P b drinieealls 8 b 1o oo 7 4

NH err]: 3360cni epot]assmm carbonate (2.2g) IrRMFCEOmI)GLdiostinedral room temperature for 24h.
Internmediate 5

4 [2 (1,2, 3, 4-Tet ?'5%9131"8‘06‘”?& flered Ardthe filirate yvas s¥aRaRgted & ¢m9qs T esidunivag
" A sglitd Qr?th%até QleRaddd %tﬁﬁ?c)hrkgréﬁ)etﬂaﬂe This o%g %nggg cd

dropW| se'to a tirred suspension o rumdlu

(1.8g) in THF (20wha3heat wtth@l% sodium hydré£id® s6kutiohand dithe! dfedhnd bﬁr?ce\‘i’ﬁ'ﬁted in
heat ed under reflux for 3h. Water was added carefully to the

cool ed mi xture wh¥aguoua giverbetifle compovnd (3aghascaneik h THF,

evaporated and e te T n r was dried
axdp 20 evapo)r(m 'P"ﬂ é%\fgzg"néﬁ ‘?ﬁe)eg%@m&?‘z%sg% %63 3)’ 4.1 (H,
IR Freq NH[e”]CHér'@ﬁOC”{ err]. The foll ow ng conmpound was
prepared in a sim|l manner to I nternedi ate 5(a): 25 (b)
4-13-(1, 2,3, 4-Tetrahydro-6, 7-di net hoxy- 2-i soqui nol i nyl ) propyl ] benzenam' ne

The title corrpound (8 obtained,as a solid, mp. 138[err], _by the
reduction 10 Fﬁgé?%“gtcem@%‘) dsWerg preparesiin a sm‘llﬁ‘f @pm,tg{@cgnedlate

6(a).

(b) 1-(3-Bromopropoxy)-3-methyl-4-nitrobenzene

The title compound (33g) was obtained as an oil from 3-methyl-4-nitrophenol
15 (25g) and 1,3-dibromopropane (83mil).
NMR includes d 2.3 (2H,m,CH,), 2.5 (3H,s,CH3), 3.6 (2H,t,CH,Br), 4.1
(2H,1,0CHy).

(c) 1-(3-Bromopropoxy)-3-ethyl-4-nitrobenzene - -

20  The title compound was obtained from 3-ethyl-4-nitrophenol and 1,3-
dibromopropane. NMR includes d 1.23 (t,3H,gI_-I_3-CH2-), 2.2 (m,2H,CH5-CH>-
CH,), 2.8 (q,2H,CH,-CH3), 3.5 (1,2H,CH,Br), 4.1 (t,2H,0-CH,-), 6.6 (m,2H,Ar),
7.8 (d,2H,Ar).

25 Intermediate 7

(ad 1,2,3,4-Tetrahydro-6,7-dimethoxy-2-[3-(3-methoxy-4-
nitrophenoxy)propyllisoquinoline |

A mixture of Intermediate 6(a) (0.7g), 1,2,3,4-tetrahydro-6,7-

dimethoxyisoquinoline (0.4g) and potassium carbonate (0.36g) in DMF (25ml) was

30 heated at 600 for 16h. The mixture was filtered and the filtrate was evaporated. The

residue was treated with water and extracted with dichloromethane. The organic



(a) 1- (3 Br onmopr opoxy) - 3- met hoxy- 4- ni t robenzene

26- A mxture of Internediate 18 (2.49),
1, 3-di bronopropane (7.5m ) and pot assi um carbonate (2.2g) in DV
(30m) was stirred at roomtenperature for .24h. The m xture was

filtered and the filtrate was evaporated to dryness. The residue was
treated with water and extracted w th dichl oronmethane. The organi c extract

was then 5 . layersiasidried, ftdﬁ%mmtedgmrﬂytﬂé oesulians fdsidueOnadperifiéd B¢ collithed
and concentrated in acuo tol'hgl ve the title conpound (3.5g) as an

oi | . . Nvehrematpggaphy eéusng withhslichjarprieshang:raetharpk (98 eorgi Br Jhe Bl

(3H,s,CCHerr]), CHerr]O. 10 The
fol | owi ng conpoun’é&"“]%‘r%'(preﬁ)ar eaémlﬂn a simlar manner to Internedi ate
6(a): . NMIR intludes B3@WOPLZH % DCBEJ)EL hyl - 4- ni trobenzene

The title conmpound (33g) was obtained as a oi |l from 3- et hyl - 4- ni t r ophenol
15 (25g9) and 1, 3-di bronopropane (83m). NVR i ncludes d 2.3

(2ZH mCH err]), 2.5( , .err]), 3. 2H, t, err].Br. 4.1
(2H,t,OCH err]). The *s°“0‘*‘¥18§ %A’Pgu%f 8%6 agsimilay magney o Istrsmediate
20 The/(sa )y:t1 e compound was obt ai ned from 3-ethyl -4-nitrophenol

and 1, 3- |brom)propane NVR i ncludes d 1.23
(t,3H,CHerr]-CHerr]-), 2.2 (m2H,CH err]-CHerr]- CH err]), 2 8

(q,2H,CH err]-CHerrl.), 5 (t, 2H, CH[err]Br 4.1 (t,2H, O CHerr]-), 6
(m 2H Ar), % _&2@3_143&& rahydzo-6, d_g_gggpmsp-ﬁ [3-(3- mdt;hyl 4-
1,2,3,4-Tet rahydr_&'&h@n&*ﬂﬁﬁgﬂgﬁ 5 Jngh 3 nmet hoxy- 4-
The title compound (5.3g) was obtained as an oil from Intermediate 6(b)
(5.7g) and 1,2,3,4- tetrahydro-6,7-dimethoxyisoquinoline (4.0g).
NMR includes d 2.5 (3H,s,CH3), 3.8 (6H.s, 2 x OCHjz)

I_ntermediates _ .
(@) 2-Methoxy-4-13-(1,2,3.4-tetrahydro-6.7-dimethoxy-2-
isoquinolinyl)propoxy]benzenamine

A solution of Intermediate 7(a) (0.64g) in ethanol (25ml) was hydrogenated at-

15

room temperature and atmospheric pressure in the presence of 10% palladium on

20 carbon (60mg). After hydrogen absorption was completed, the catalyst was filtered

off and the solution was concentrated in vacuo to give the title compound (0.4g) as

a solid.

NMR includes d 3.8 (9H,s, 3 x OCHs), 3.0 (2H,bs,NH,).

The following compound was prepared in a similar manner to Intermediate
25 8(a):
(b) 2-Methyl-4-[3-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-
- isoquinolinyl)propoxy]benzenamine
The title compound (4.8g) was obtained as an oil (which subsequently
30 crystallised) from Intermediate 7(b) (5.3g).




ni t r ophenoxy) propyl ]i soqui nol i ne A m xture of Internmediate
6(a) (0.79), 1,2,3,4-tetrahydro-6, 7- di met hoxyi soqui nol i ne (0. 4q)
and pot assi um carbonate (0.36g) in DVF (25m ) was heated at 60[err]
for 16h. The mi xture was filtered and the fi4g4rate was evaporated. The
residue was treated with water and extracted w th di chl oronet hane. The

organi c - 27 -

layer was dried, BRVIR®@hdhides@.1¢3H,s} ),rgslqg]qa{lgxr@g]r.g?{e was purified by
col um chromat ography eluting with di chl'or o hane: met hanol (99:1)
to give the title conmpound (0.64g) as an oil. . NVR

i ncludes d 3.8 (9 ,tZS, 3 xQOCH[err]) 5 The foll ow ng

conmpound was prep simlar manner to Internediate ' 7(a):

(b) 1,2,3,4-Tetrapydra: 1jg 1 met hyl - 4- .
ni't rophenoxy) propyl]i m‘h‘ﬁ%@'——ﬁe& g Yéreadetic alid The title conmpound (5. 3Q)

was obtai nesl as an oi 13- Meﬂnyl—hnﬁ&ohmﬂoﬁtdhkﬁ{d&)(mg) in ether (160m1Y vad Addelt dropwite
t et rahydro- 6, 7- di net hoxyi soqui nol i ne (4.0g). NMR includes d 2.5
(3H,s,CH err]), 3tmasepfian omﬁzmp@w(pyepared from 30g of N-methydiNxnitrogo-5toluene

(a) 2-Nethoxy:4-| Sabhoduntiady 40 3RY Haktin failhiTE WAS S at room temengoﬁ%éé

i soqui nol i nyl') pr opoXy] benzeéham ne
7(a) (0.64g) in ehhdndn é&ﬁﬁhﬁat&din%ﬂﬁ@%@@@ﬁl@dlazo ketone 2s QOB MHEE éidibe

and at nospheric pressure in the presence of 10% pal | adi um on car bon
(60ng). After hydketgee mﬂwuap(lﬂﬂmlms tiempideied dropwise ted mlymn ofsilvier lokidedd
20 of f and th |on s concent.rated. jn vacuo jve e | e
conpound (01%g) évter B § ermtnte&b ir‘?éqﬁﬁ%“ ldféi-{xg"l) 1&""

OCHerr]), 3.0 ( zh'ukﬁxré\'w-a.@ Eﬁ}x‘éd at 75-800 for 3.5h and filtered. The hltrate was diluted with
water, acidified with a solution of nitric acid and the product was extracted with hot -
diisopropy! ether, treated with brine and corcentrated in vacuo to give the title
compound (6g) as a-sblid, m.p. 950.

15

" In the same way, the following compound was prepared :

(b) 3-Methoxy-4-nitrobenzeneacetic acid, m.p. 130-1310.
From 3-methoxy-4-nitrobenzoyl chloride.

20
Intermediate 10

Ethyl 3-(3-hydroxy-4-nitrophenvl)-2-propenoate
To a solution of 3-hydroxy-4-nitrobenzaldehyde (5g) in toluene (50ml) was

added carbethoxymethylenetriphenylphosphorane (8.96g), and the mixture was
25 heated under reflux for 2h. The mix;ure was then concentrated and the residue was
purified by column chromatography eluting with cyclohexane:ethyl acetate (6:4) to

give the title compound (6.2g) as a solid, m.p. 950.

Intermediate 11

30 Ethyl 3-(3-methoxy-4-nitrophenyl)-2-propenoate




The foll ow ng conmpound was prepared in a simlar manner to Internediate 25

8(a): (b) 2-Methyl-4-[13-(1, 2, 3, 4-tetrahydro-6, 7-di net hoxy- 2-

i soqui nol i nyl ) propoxy] benzenam ne The title conpound (4. 8Q)
was obtained as an oil- (which subsequently -28Q crystallised) from
Internediate 7(b) (5.309). _

- 28 - NWVR includes d 2.1 (3H,s,CH err]), 3.8 (6H, s, 2 x

CCH err]). Toasohtidn af lit€@mediate 10 (X.88g) in DMF (50m1) was added potassium

3- Met hyl - 4-ni tr obenzeneac C 5 - 4-ni trobenzoyl
chloride (10g) i rFaéﬁﬂ%?te( %O‘tﬁi}i% mtfaﬂdedl%%nﬁ %e mixture wgs Ststad At Wemf
di azonet hane (pr t

sul phonani de) at %8@8%:&&?&2%@%@}9%&%&&}(@%5% rreag slg#u#‘ggﬁ]treated with
tenperature for 3bater and extracitdiwith dichicmnidthhesl The vRauR &aratt\Past diSed hid O
ketone as a solid. This diazo ket one in dioxan (100m ) was then
added dropyi se t FoRcensratad tggivsrthe title sempound{6i2g) a:0a solid, wap.d30Ppr epar ed fr om
silver nitrate (20g) and dilute sodi um hydroxide (100m)). The

mxture was stirred at 75-80[err] for 3.5h and filtered. The filtrate was

diluted with Intermé@ihRr12 acidified with a solution of nitric acid and
t he product was extracted wth hot dii sopropyl ether, treated with
bri ne and concentmmgwmmmome cormound (69) as

a solid, mp. 95[err] the sane way, .the follow n

conpound was prepar edl© 2 S“SPensmn ?"E);mm‘?f&xv (6.28) inshanal r(@%&)t vas a‘é‘ikdi a
mp. 130- 1:;’%[ er r Isolution of 1N sodium hydroxide (50ml). The mixture was heated under reflux for

1h and then poured onto cracked ice. A solution of 1N hydrochloric acid (60ml) was
added and the precipitate was filtered off to give the title compound (4g) as a solid.
NMR (DMSO-d6) includes d 3.95 (3H,s,0CH3).

15 Intermediate 13

3-(3-Ethoxy-4-nitrophenyl)-2-propenoic acid

Using reactions similar to those described in Intermediates 11 and 12, the title
compound (3.1g) was obtained as a solid, m.p. 2‘720, from Intermediate 10 (4.0g),
_ethyl iodide (4ml) and potassium carbonate (2.6g), followed by saponification of the : °
20 ester function.
Intermediate 14
(@ 1,2,3.4-Tetrahydro-6, 7—mmcthoxv-2 [3-(3-methoxy-4-nitrophenyl)-1-ox0-2-

propenyllisog umohn
A mixture of Intermediate 12 (4.9g) and 1-hydroxybenzotriazole (2.95g) in

25
DMF (100ml) was stirred at room temperature for 10 min. 1,2,3,4-Tetrahydro-6,7

dime.thox y-isoquinoline (5g) was added, followed by dicyclohexyl'carbodiimide
(4.52g) and the mixture was stirred at room temperature for 16h and then filtered.
The filtrate was concentrated in vacuo, treated with dilute hydrochloric acid, then
30 dilute sodium hydroxide solution and extracted with dichloromethane. The organic
extract was dried, concentrated in vacuo, and the residue was purified by column



From 3- net hoxy- 4-ni trobenzoyl chloride. 20 ~ Internedi ate 10

Et hyl. 3- (3- hydroxy-4-nitrophenyl)-2-propenoate To a solution

of 3-hydroxy-4-nitrobenzal dehyde (5g) in toluene (50mM) was added

car bet hoxynet hyl enetri phenyl phosphorane (8.9fjg), and the m xture was 25

heat ed under reflux for 2h. The m xture was then concentrated and the

resi due was purified by columm chromatography eluting with

cycl ohexane: et hyl clﬁﬁ&fa&%ﬁaﬂ@ ahmtg)ﬁrsﬂy with e l\f&ettaftebytldthﬁarﬁqmltﬁdt with 2¢hyl

as a solid, mp. 95[err Internmedi ate 11 30

3- (3 met hoxy 4- ni ace&phm]giv)’. the mg_mgﬂwhxch was crystallised from ethyl acetate/ether
- a sol ut Internmediate 10 (5.88g) in DW

(50rrt) was. added W%P crystals(égg rbonate (4.4g) and nethyl iodide

(4m). The m xt ur gMiRsh deEh@SﬂGI-f?%O gstﬁ_g,pg@.it}re for 2h and then

concentrated in vacuo. resi due was ’ wat er and

extracted with dichl ororret hane. The organl c extract was dried and 5

concentratéd to give the title conpound (6.2g) as . a sqolid, mp. 130[err]

| nternedi ate 12 The @lqunsxtspmswnd&wr@mm ja SmABIHRRRST 40 fusrmediate

To a suspension 0314 termediate 11 (6.2g) in ethanol (50mM) was added a 10

solution of 1N so hydrOX| de (50m ). The m xture was heated under refl ux

for 1h and then poured onto cracked ice. A solution of 1N
hydrochl oric acid (60m) was added and the preC| pitate was .
filtered off to g(de 2H8-(3-Ethoxyehpittophenyl))l-gxoR-propenyl]-1.2,3.4-tetrakyero-6.7-
(1;)NBOd[err]) | ncl.ud%? d. 3 8&10 r::’eH s,OCH err]). I nternedi ate 13
10 The title compound (5.3g) was obtained as a solid, m.p. 1520 from
Intermediate 13 (3.0g) and 1,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline (2.5g).
© 1,2,3,4-Tetrahydro-6,7-dimethoxy-2-f(3-methyl-4-
15 ni_trophenyl)acetyﬂisoguinoliné
The title compound (2.8g) was obtained as an oil from Intermediate 9(a)
(1.8g) and 1,2,3,4-tetrahydro-6,7-dimethoxy- isoquinoline (1.9g).
IR: Freq CO: 1650cm™1.
20 |
Intermediate 15 _
(@) 2-[3-(4-Amino-3-methoxyphenyl)-1-oxopropyl]-1,2.3.4-tetrahydro-6,7-
dlmethoxvxsogumolme
A solution of Intermediate 14(a) (6. 5g) in methanol/ethyl acetate (1:1; 100ml)
25 was hydrogenated at room temperature and atmospheric pressure in the presence of
10% palladium on carbon (0.3g). After hydrogen absorption was completed, the
catalyst was filtered off and the solution was concentrated in vacuo to give the title
compound (6g) as an oil.
NMR includes 4 3.8 (9H,s, 3 x OCH3).
30

The following compounds were prepared in a similar manner to Intermediate -
15@a): '



3- (3- Et hoxy-4-ni trophenyl)-2-propenoic acid Usi ng reactions
simlar to those described in Internediates 11 and 12, the title

conpound (3.1g) was obtained as a solid, mp. 272[err], fromlInternediate
10 (4.09), et hyl iodide (4n1 ) and ?t assi um car bonate (2.6gq),

foll owed by saponification of the eSter function.

I nternedi ate 14 (a)

1,2, 3, 4-Tetrahydro-6, 7- di met hoxy- 2- [ 3- ( 3- met hoxy- 4- ni t r ophenyl ) - 1- oxo- 2-

pr openyl ]isquinoline 25 A mxture of Internediate 12 (4.9g) and
1- hydr oxybenzot ri(ay @-E3- (&-A&ﬁmo-smthoxxphenﬂm-bw,ﬁﬁgmuim
tenperature for 10 mn. 1,2, 3, 4-Tetrahydro-6,7

di met hoxy-i soqui Wadded fol |l owed by dicycl ohexyl carbodiini de
(4.52g9) and the m xt rat

fiitered Thel e {28 odi Wﬂ"&“%%f REFEHEIRA & i &1 Edfn MAfrlale P
di ' ute hydrochl orsggci d, t hen di | ute sodi um hydroxi de sol ution and
extracted with di chForomat hane. hg organic extract was dri ed,
concentratged in \IRcquraqd:Q his40emi due was purified by colum

- 30- chro P ying firstly with ethyl
acet at e: cycl ohexane ( %ﬁf Héﬁ&imth et hyl acetate to give the

title conpound which was crystallised fromethyl acetate/ether and
obtained as crystals (6.5g). . NVR includes d 3.85 (6H's, 2 X :
OCH[ err]), 3.95 ((8H, s2OCHEAmiino-3-methyvlphenylDacetylhd 203!

were prepared in a simlar manner to Internediate l4(a):

(b) 2-[3-(3- Et hodimgthoxyisequinolipe) - 1- oxo- 2- propenyl ]- 1

»2,3,4-tet lr oahydr 0-6, "The title compogﬁm By Whs BBt 49%h oil from Intermediate 14(c)
(2.8g).
IR: Freq CO: 1650cm™!
Freq NH,: 3340-3440cm-L.

Intermediate 16 .
(8 2-Methoxy-4-[3-(1.2.3.4-tetrahydro-6,7-dimethoxy-2-
isoquinolinyl)propylibenzenamine _

A solution of Intermediate 15(a) (6g) in THF (30ml) was added dropwise to'a

stirred suspension of lithium aluminium hydride (1.84g) in ‘THF (50ml) at room

15

20 temperature, and the mixture was heated under reflux for 2h. Water was carefully
added to the cooled mixture which was then filtered. The filtrate was concentrated in
vacuo, treated with water and extracted with dichloromethane. The organic layer was
driéd and concentrated in vacuo to give the title compound (4.2g) as an oil.

IR: Freq NH, : 3340-3440cm ™.

25
The following compounds were prepared in a similar manner to Intermediate

16(a):

(b) 2-Ethoxy-4-[3-(1,2,3,4-tetrahydro-6.7-dimethoxy-2-

isoquinolinyl)propyl]benzenamine

30



10 The title conpound (5.3g) was obtained as a solid, mp.

152[err] from Internmediate 13 (3.0g) and _ .

1,2, 3,4-tetrahydro-6, 7-di met hoxyi soqui noli ne (2.5q). (c)

1, 2, 3, 4-Tetrahydro-6, 7-di net hoxy-2-[ (3-net hy324- 15

ni trophenyl )acetyl ]i soqui noline The title conmpound (2. 8Q)
was obtained as an oil fromliInternediate 9(a) (1.8g9) and

1, 2, 3, 4-t et r ahydr o- 6, Thditittet dompoundd3dig) waisi obtaigdd agin oil from IntermBdiake £5(b)
CO 1650cnferr]. né? I nternedi ate 15 (a)

2-[ 3- (4- Am no- 3- ?ﬁ}xyphenyl ) - 1-oxopropyl]-1, 2, 3,4-tetrahydro-6, 7-

di met hoxyi soqui no - 3340- -§olution of Internediate 14(a)
(6.5g) in nmethanol/et Er?q tate 1, 100m ) 25 was hydrogenat ed at
room tenpesat ure and at rmspheri C pressure in the presence of 10%
pal | adi um on carbon (Q.3 ) After hydroen absorptlon was co Ieted t he
cat al yst \/vasfllt@-'r)ed2 hyl datethahs T 5 ,

give the title
3.8 (9H,s, 3 x

as an oil. o | NVR | ncludes d
egze{'gggne . The foll ow ng conpounds were

prepared in a simlar mrtmé cbﬁlgdﬁn@rgleﬁgﬁ%s obtamed asl§(96)1d m.p. 1059, from -
b) m Nno-

uin n

- 31 - ( oxyphenyl)
-oxopropyl ]-1, 2, S,MGM%!,&ICHZ&Q di net hoxyl soqui nol i ne
The title clgrrpound (4.59) was obtained as an oil fromlInternedi ate 14(b)

Intermediate 17

3-Chloro 4-nitrophenol

Concentrated nitric acid (10ml) in acetic acid (30ml). was added dropwise to a

cooled soiution of 3-chlorophenol (10g) in acetic acid (10ml). After 1 hour at -50,

15 the mixture was poured onto ice, extracted with ether, dried over sodium sulfate and

_ evaporated. The residue was then purified by column chromatography eluting with
hexane-ethyl acetate (85:15) to give the title compound (9g). M.p. 1200

Intermediate 18

20 - - 3-Methoxy-4-nitrophenol | _

' A solution of Intermediate 17 (4.4g) in methanol (15ml) was added to a
solution of sodium (5.8g) in methanol (60ml) and the mixture was stirred in an
autoclave for 16 h at 1000. The mixture was cooled and poured onto ice and
acidified with concentrated hydrochloric acid. Methanol was then evaporated in

25 vacuo inducing the crystallisation of the title compound (3.5g). M.p. 1420.

Intermediate 19

1-(2-Chloroethoxy)-3-methyl-4-nitrobenzene

A mixture of 3-methyl-4-nitrophenol (10g), 1-bromo-2-chloroethane (16ml)
30 and sodium hydroxide (2.9g) in water (50 ml) was stirréd under reflux for 16h. The
mixture was diluted with water and ihe prodact was extracted with methylene

chloride. The organic extract was dried on sodium sulfate and concentrated in vacuo




(5.309). IR Freq CO 1640cnferr] Freq NH err]:

3450cnferr]. (c) 2-[(4-Am no- 3-net hyl phenyl ) acetyl] - :
1,2, 3,4-tetrahydro-6, 7- di met hoxyi soqui noline 10 The
title-conpound (2.4g) was obtained as an oi.lzf.romInternmedi ate 14(c)
(2.80). IR Freq CO 1650cnferr] - Freq NH2:
3340-3440cnferr]. Internedi ate 16 (a)

2- Met hoxy- 4- [ 3- (1ong3t14eﬂﬂéc@hy@lﬂﬂ£aﬁ-(ﬁll(lmtshg)s\/NMRmcludestS(s 3H,-CHj,), 3.9
i soqui.nol i nyl )pro ] benzenam ne A sol ution of [nternediate
15(a) (6g) in THIf §Hy-O)and 43deaHaEHwi e to a stirred

suspension of lithiumalum niumhydride (1.84g) in THF (50m ) at room 20
tenperature, and the m xture was heated under reflux for 2h. Water was

careful ly Inteftflétiste®0 t he cool ed m xture which was then filtered. The
filtrate was concentrated In vacuo, treated with water and
extracted i th di(@nl &:&MMMMWJMMS -dried and

concentrated in vacu ive t title conpou as an oil.
IR Freq -NH err]: %&ﬁ@ )@f zenegghanamme (lO(Sg) was mijixeds mth(mnmjdehyde

AR o ——r S

i soqui nol i nyl) pr dm/ﬁﬁ:hmm&mr&ﬁ for 48h at 400 and then boiled with 80% ethanol (500ml) for
- 32- The title conmpound (2.59g) was obtained as an oil from
| nt er medi ate 15( 3. After half of the ethanol had evaporated, the solution was treated with ether (1

10 litre) to give a solid that was filtered, washed with ether, treated with dilute sodium
hydroxide and extracted with ether to give the title compound (80g) as an oil that
was distilled under reduced pressure, b.p. 0.1mm; 92-959.

(b) 3,4-Dimethoxy-N-methylbenzenemethanamine

15 3,4-Dimethoxybenzenemethanamine (100 g) was mixed with benzaldehyde
(64g), and rbtdevaporated to give an oil. Methyi iodide (75 ml) was then added and
the mixture was heated for 48h at 400 and then boiled with 80% ethanol (800 ml) for
3h. After half of the ethanol had evaporated, the solution was treated with ether (1

- litre) to give a solid that was filtered, washed with ether, treated with dilute sodium

20 hydroxide and extracted with ether to give the title compound (69¢g) as an oil that

was distilled under reduced pressure, b.p. 0.03mm; 910,

The following amines were prepared in a similar manner to Intermediates

20(a) and 20(b):
25
() 4-Fluoro-N-methylbenzenemethanamine as an oil; IR includes a peak at
3300cm™! (NH).
- From 4-fluorobenzenemethanamine and methyl iodide.
30 (@ 4-Methoxy-N-methylbenzenemethanamine as an oil; IR includes a j)eak at

3310cm”! (NH).



(4.59). | R Freq NH2: 3340-3440cnferr]. (c)
2-Methyl -4-12-(1, 2, 3, 4-tetrahydro-6, 7-di net hoxy- 2-

i soqui nol i nyl) et hyI ] benzenani ne The title conpound (1 79)
was obtained as a solid, mp. 105[err], frorg4 I nternmedi ate 15(c)
(2.49). 10 : Internediate 17 3-Chl oro 4-nitrophenol
Concentrated nitric acid (10m) in acetic acid (30m). was added dropw se
to a cool ed i - RRERG etic acid
(10m ). After 1 hour ggnv%,%&ybénitéﬁbﬁ%@xtur eL\%/g%Q‘%JI ?e ?d(%nto i ce,
extracted with ether, dried over sodiumsulfate and evaporat ed.
The residue was then purlfled by col um chromat ography eluting with

hexane- et hyl acet Methoy aethylbenzengethananring 8538 oihdR ingluges a peak at
120[err]. | At di ate 18 20 3- Met hoxy- 4- ni t rophenol

A sol ution of Interrgﬁ 7 (4.49) in nethanol (15m ) was added to a
solution o sodium (SFﬁgﬂmlﬁetﬁmmmneétﬁQ{mm@.m&m NModiger € was stirred in
an autocl ave for 16 h at 100[err]. The mxture was cool ed and
poured onto ice and acidified with concentrated hydrochloric acid.

Met hanol was then, _evapo 5 vacuo, i nduci n h stallisa |on
of the title Com%ndMMnemethanammeasg ?Pfelﬁn‘é &?

1- (2- Cnhl or oet hoxy3s 4-nitrobenzene _ A m xture of
3-net hyl - 4-ni trophe (10g), 1-brono-2-chloroethane (16n) 30 and

sodi um hydr oxi de (2. gﬁjom A-(nethyithid)benzbienvéibaminine ad mietglriodide) ux for 16h.
The m xture was diluted wwth water and the product was extracted
with met hy’r(bne chl oride. The organic extract was dried on sodi um

sul fate and conce@ r ahﬁqe{h@l-ﬁ?\}f&hylbenzenemethanamine as an oil; IR includes a peak at
3310cm™1 (NHD.

From 4~methylbenzenemethanaminé and methyl iodide.

15 Intermediate 21 _
(@) 3.4-Dimethoxy-N-methyl-N-[3-(3-methyl-4-nitrophenoxy)propyl]

benzenemethanamine

A mixture of Intermediate 6(b) (6g), Intermediate 20(b) (4gj and pot-assium
carbonate (3.3g) in DMF (80ml) was heated at 600 for 36h. The mixture was filtered
and the filtrate was evaporated. The residue was added to water and extracted with

20 dichloromethane..The organic layer was washed with water, dried over sodium
sulfate filtered and evaporated. The oily residue was then chromatographed with
dichloromethane/methancl (99:1) to give the title compound as an oil (4.6 g). NMR
includes d 2.2 (s,3H,-CH3), 2.4 (s,3H,N-CHg3) and 3.8 (5,6H,20CH3).

In the same way, the following compounds were prepared :

25 (b) 3,4-Dimethoxy-N-[3-(3-methoxy-4-nitrophenoxy)propyll-N-methyl-

benzenemethanamine as an oil
From Intermediate 6(a) and Intermediate 20(b). NMR includes d 2.2 (s,3H,N-
CHj) and 3.85 -39 (2s,3H-6H,30-CHj3).
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- 33- to give the title conmpound as an cil (10.81g). NWMR incl udes
d 2.5 (s,3H -CHerr]), 3.9 (t,2H, CHerr]-O and 4.3

(t,2H CHerr]-d). Internmediate 20 5 (a)

3, 4- Di met hoxy- N-net hyl benzeneethananinie _35.

3, 4- Di nret hoxybenzeneet hanam ne (100g) was m xed wi th benzal dehyde

(59g), and rotoevaporated to give an oil. Methyl iodide (69 nm) was then

added and (o) tha-DitiethexyeN-[B88athyd4-48itophe 46k ¢Ypro Nligéthyl-
boil ed wi th 80% et hanol (500m ) for 3h. Arter half of the ethanol
had evapor at ed, thwmﬂwm@dt ed W|th ether (1 10 Iitre) to

0,5 2019 thel gl SRR 0 SRl i

conpound (809) ascﬁﬂ%ﬁdggyap,g(sﬁflzo_cﬂ?,yvas distilled under reduced
(b)

pressure, 92-9

3, 4- Di net hgxy N- et hyl benzenenet hanam ne .15
3, 4- Di mret hoxybenz

(64g), and rotoe\)@g 2 1mety ATIS 2gAD iy a BLrg R4 %
added and eat ed for 48h at 40[err] and then
boiled with 80%%@%@& 3h. After half of the

et hanol had evapor at eFroni Iterhtdditte 09 ai@ Intbneelif6 20(H)h NNIRGhclides d 2.3 (s,3H,N-
litre) to give a solid that was filtered, washed wth ether, treated W th

di | ute sodi um 20 CH3),RMS§HNECHM>Q$§G@M-Q€HI3) ether to give the title .

conpound (69g) as an oil that was distilled under reduced
pressure, BOp. 0.03mm 91lf[err]. The foll owi ng am nes wer e
prepared in a sinitepmed® to I nternediates 20(a) and 20(b): 25
(c) 4-Fluoro-N nethyl benzenenet hanam ne as an oil; IR includes a peak at
3300cnferr] (NH) .(@ N-[3-(4-AminoF3ameshipbenorpiprnepel]h3ndndinee tdnoixy-N-
nmet hyl iodide. = 30 (d) -4-Met hoxy- N-met hyl benzenenet hanam ne as an

oil; IR includes WMMBBIOCW[ err] (NH.

A solution of Intermediate 21(a) (4.6g) in ethanol (100ml) was hydrogenated

1'5 at room temparature in presence of 10% palladium-on- carbon 10% (450mg). After

the hydrogen absorption was completed, the catalyst was filtered off and the solution

concentrated to give the title compound (3.7g) as an oil. NMR includes d 2.0 -
(s,3H,CH3), 2.1 (s,3H,N-CH3) and 3.7 (5,6H,20CH3).

In the same way, the following- compounds were prepared :

20 .
(b) N-[3-(4-Amino-3-methoxyphenoxy)propyl]-3,4-dimethoxy-N-

methvibenzenemethanamine as an oil.
From Intermediate 21(b). NMR includes d 2.2 (s,3H,N-CH3),3.85-3.9
(s,3H,OCH3) and 3.9 (s,6H,ZOCH3).

25
(¢) N-[3-(4-Amino-3-ethylphenoxy)propyl]-3,4-dimethoxy-N-

methylbenzenemethanamine as an oil.
From Intermediate 21{c). NMR includes d 2.1 (s,3H,N-CH3) and 3.7
(s,_6H,2OCH3).
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-34 - - ' From 4- net hoxybenzenenet hanam ne and net hyl i odide.
(e) 4-Met hoxy- N-net hyl benzeneet hanam ne as an oil; IR includes a peak at
3310cnierr] (NH). 5 From 4- net hoxybenzeneet hanam ne and net hyl
i odi de. (f) 4-(Methylthio)-N megpyl benzenenet hanani ne as an
oil; IR includes a peak at 3310cnierr] (NH). From
4- (et hyl t hi o) benzenenet hanam ne and net hyl i odide. 10 (9)

4- Met hyl - N- Met hy|(&ﬁnzleﬂg!ﬁf4hm%8333§1eqﬂx@% hénbﬁf)@%!?ﬁ%,a-ﬂﬁﬂétﬁbxz-N-
3310cnferr] (NH). rom Z-met hyl benzenemet hanam ne and net nyl
_ i odi de. 15 methylbenzeneinethanadfine asanoil. (a) 3,4-Dim

et hoxy-N-nethyl -N-[3-(3 -methyl-4-nitropheno ropyl . :
benze%emet hanzlm' ne[ lgrom Inteme¥11ate Al %S‘x ll‘ﬁYlB lﬁéylé%%&@éﬁ%@'gﬁb} %3 §3,3H.N-

I nt er medi at e 20( f ym carbonate (3.3g) in DV
(80mM ) was heat em)%[ﬁq&y&?%?é?éﬁ: The m xture was filtered and

t he fiItra.)te was evaporated. The residue was added to water and extracted

with 20 di chl oronet hane. The organic | ayer was washed with water,
dried over sodi udntermediate23 sy|fate filtered and evaporated. The oily

resi due was then hr.o*r&lo aphed with di chl or onet hane/ met hanol
(99:1) to give t e =T Zath mAonate 1 6 g). NWVR i ncl udes

In the same way, the follow ng conpounds were prepared:
, 4- Di met hoxy- N- [(301h}] meerdraddedAdiethyl mplomatex(@)2m1d ppd thelk-drepwise 3-methyl-4-nitro-
benzenenet hanam rnedi ate 6

| nt er medi atee 20( B’(}a’?gﬁ@ﬁ“ﬂﬂj (I3ete)-g The ?‘i("é‘,r%ﬁ% Sired 56 mimtes o mo’g‘a%m%glgatm’

then 30 minutes under reflux and then concentrated. The residue is treated with

d 2.2 (s,3H -CHerr] )’i‘d 3~s$l\zt§or35'f- Sbdivd eﬂaﬁﬂoﬁt@[;‘r‘épﬂé&zﬂgﬂ[zlg.%k)Na in( %t)hangl

‘water and hexane, the precipitate filtered and the filtrate extracted with diethyl ether.
The organic extract was dried on sodium sulfate and concentrate to give the title

compound as an oil (4g). _
NMR includes d 1.15 (t,6H,2x_C_H3-CH2), 2.5 (s,3H,CH3-Ar), 3.16 (s,2H,CH,-Ar), |

N 4.0 (q,4H,2xCH,-CH3), 7.0 (m,2H,Ar), 7.7 (d,1H,Ar).
Intermediate 24
3-(3-Methyl-4-nitrophenyl)propionic acid

20 Intermediate 23 (4g) was added dropwise to a solution of potassium hydroxide |
(3.1g) in water and the mixture is stirred under reflux for 2 hours, diluted with water,
washed with diethyl ether and then acidified with a dilate solution of hydrochloric
acid. After extraction with diethyl ether and concentration, the concentrate was
heated at '1300 for 3h to give the title compound as'a yellow solid (2.3g)_. NMR

25 (CDCl3) includes d 2.5 (s,3H,CH3) and 2.9 (m,4H,2CH,).
Intermediate 25
(a) N-I'(3,4-Dimethoxvphenyl)methvl]-N-methvl-'3-methy1-4-
nitrobenzeneethanamide

30 ' A mixwre of Intermediate 9(a) (2g) and 1-hydroxybenzotriazole (1.6g) in

DMF (35ml) was stirred at room temperature for 5 min. Intermediate 20(b) (1.9g) in



CH3) and 3.85 - 3.9 (2s,3H6H 30-CHerr]). 30

- 35 - | (c)

3, 4- Di met hoxy- N-[ 3- ( 3- et hyl -4-ni trophenoxy) propyl ] - N- et hyl -

benzenenet hanam ne as an oil . -Fproominternediate 6(c) and

I nternediate 20(b). NVR includes d 2.2 (s, 3HN CH3) and 3.85 - 3.9
(s,6H 20-CH err]). 5 (d) 3, 4-D net hoxy- N net hyl -

2- (3- et hyl - 4- ni tDMIQOeXIY Jrais hyen] added, follow&E by ditgalahdsbeyiw‘bmﬁlmde@lgj dnd the
From Internediate 19 and Internediate 20(b). NVR includes d 2.3 (s, 3H N
CHerr]), 2.5 (s TBHumErpasstired goam gemperatre fandighand]then filtered. The fltrate was
| nt er medi ate 22

N- [ 3- ( 4- Ani no- 3- rﬁ"ﬁ%%@% 'ﬁﬂtﬁd \gltﬂ d{}}‘ﬁeﬁoﬂb‘&m hxgroxlde solution and extracted

met hyl benzenenet hgfig @idMoromethane. The comﬁin%@'dﬁé@&gﬁﬁlcleﬁthﬁémrékeap%}ﬁ@ﬁ and
(4.69) in ethanol (100m ) was hydrogenated - at roomtenparature in

presence of 10% pdie aelsidueom-ascpnbified0y (c48omy) .chafompatography eltiing with
hydr ogen- absorpt i was conpl et ed, atalyst, was filtere {’f and t
sol ution dighiceoms %meehagwi@’e% ALto iV the ils sompound ¢ fe)as ot IR

NVR i ncl udes d 2. &](ﬁm 2. l(s 3HN-CHerr]) and 3.7
(s,6H 20CH err]). i?xcludesamgmﬁsat? EK, b}ime the foll owi ng conpounds

were prepared: 20
N-[ 3- (4- Ami no- 3- et hoxy henoxy) propyll 3, 4-di met hoxy- N-
met hyl benzenenet hananfth 8’-"&@'“9”’3&* the following compounds segerprepat redi at e 21(b) .
NVR i ncl udgg d 2.2 (s,3H NCH err]),3.85-3.9 (s,3H CCH err]) and
3.9 (s, 6H [err]). :

‘(b)) N-[(3,4-Dimethoxyphenyl)methyl]-N-methyl-3-methoxy-4-

nitrobenzeneethanamide
From Intermediate 9(b) and Intermediate 20(b). IR includes a signal at
1645¢m-1 (CO). |
15
(¢©) N-[(3,4-Dimethoxyphenyl)methyl}-N-methyl-3-methyl-4-

nitrobenzenepropanamide as an oil
From Intermediate 24 and Intermediate 20(b). NMR (CDC13) includes d 2.5
(s,3H,-CH3), 2.9 (s,3H,N-CHg3) and 3.8 (s,6H,20CH3).

20
Intermediate 26
(a) 4-Amino-3-methyl-N-[(3,4-dimethoxyphenyl)methyl}-N-

methylbenzeneethanamide

A solution of Intermediate 25(a) (1.7g) in ethanol (60ml) was hydrogenated at
25 room temperature in presence of 10% palladium-on- carbon (0.25g). After the
hydrogen absorption was completed the catalyst was filtered off and the solution
concentrated to give the title compound (1.4g) as an oil. IR includes signals at 3450-

-3350 cm-1 (NHy) and 1630 cm-1 (CO).

30 In the same way, the following compounds were prepared :



25 (c) N-[3-(4-Am no-3-ethyl phenbxy)' propyl ] -3, 4-di net hoxy- N-

nmet hyl benzenenet hanam ne as an oil. From I nternedi ate 21(c).
'NMR includes d-2.1 (s,3HNCHerr]) and 3.7 (s,6H 20CH err]). 30
- 36 - (d) N-[2-(4-Am no-3-net hylgghenoxy) et hyl ] - 3, 4- di met hoxy- N-
met hyl benzenenet hanam ne as an oil. From I nternediate 21(d).
NVR includes d 2.0 (s,3H NCH3), 2.2 (s,3H N CH err]) and 3.8
(s, 6H, ZOCH[err]) b)> 4-Amino-3theinEdyaNe[£38,4- dlmcthoﬂrﬁhbﬁbl)methvl] N-
(3-net hyl -4-ni trobenzyl) mal onat e To a solutron of sodium
et hanol ate [prepamdlﬂbeumnbethmgcr n et hanoI (30m)] were added
di ethyl mal onate (9.2 th
brom de (13.4g). The %3 “Rra‘ga@%% ?ﬂﬁ‘é‘éﬂaﬁt #‘{?{9@% iéNszS
then 30 minutes upggas f(bdé and then concentrat ed. The resi due is treated
W th water an the precipitate filtered and the filtrate
extracted wth diethyl ether. The organic extract was dried on
sodi um sul ffat e and concentrate to gr ve the title conpound_as an
oil (4g). 15 (MR AnAMiass3pmet St dimetho; epymethyl]<N-methyl-
(s,3H, CH err]- Ar)! 3. 16 (i’.%. i&:[e”] Ar), 4. 0
(9, 4H 2xCH err] - 2H, Ar), 7.7 (d,1H, Ar).
- Internediate 24 From?rn(esmt/&tate/t:(é) nWI@Wﬁ@ﬂdés)d)qu(ﬂPkC}Pﬂ 9.75 (3H,s,N-
CHg3) and 3.8 (6H,s,20CHj).
10
Intermediate 27

(a) 4-Amino-3 -methvl-N-[(3,4-d_imethoxvphen}rl)methvl]-N-
methylbenzeneethanamine -

A solution of Intermediate 26(a) (1.4g) in THF (50 ml) was added dropwise to
a stirred suspension of lithium aluminium hydﬁde (0.7g) in THF (30 ml) at room

15
temperature and the mixture was heated under reflux for 3h. Water was added

carefully to the cooled mixture which was then filtered on a celite pad, washed with
THF, evaporated and extracted with ether. The ethereal extracts were dried and
evaporated to give the title compound (1g) as an oil. IR includes a signal at 3450 -
3350 cm-1 (NHy). |

20
In the same trvay, the following compounds were prepared :

(b) 4-Aminq-3-methoxv-N-I (3,4-dimethoxyphenyl)methyl]-N-
methylben;eneethanamine

25 ' From Intermediate 26(b). IR includes a signal at 3455 - 3345 cm-1 (NHZ)'

(c; 4-Amino-3-methvl-N-[(3,4-dimethoxyphenyl)methyl]-N-methyl-

benzeriepropanamine as an oil
From Intermediate 26(c). NMR includes d 2.0 (3H,s,-CH3), 2.1 (3H,s,N-
30 CH3) and 3.8 (GH,s,ZOCH3).




20 Internedi ate 23 (4g) was added dropwi se to a solution of

pot assi um hydr oxi de (3.1g) in water and the m xture is stirred
under reflux for 2 hours, diluted with water, washed with diethyl
ether and then acidified with a dilute sol ugpaon of hydrochloric

acid. After extraction with diethyl ether and concentration, the

concentrate was heated at 130[err] for 3h to give the title
conpound as a yellow solid (2.3g). NWVR 25 (ChC[err]) includes d 2.5
(s,3H,CH err]) and 2.9 (m4H,2CH err]). Interrrediate 25

(a) N-[(3, 4- D netlhtexmediate\?8) net hyl | - N- met hyl - 3- met hyl -

ni trobenzeneet ha ' ure,of ,l nternedjate )
and 1-hydr oxybenﬁi&i@#@—@—@mﬂ)mgﬁ‘ﬂvﬁ W&%ﬁﬁ%&-ﬁaﬁﬁg—?
roomtenperature - I nternediate 20(b) (1.9g) in

- 37 - m ) was then added, followed by

di cycl ohexyl car bodi i nAdeixtire ofdhtezmediane 12 (3g) and 1-hmydtoxybenztriazole (£895g) in
room tenpegrature for 16h and then filtered. The filtrate

concentrated in JAME(100m)wag stired atFoom empsgatums oy 40 MF&S datermediatea2(Xb)

t ted
xtract s vere cvdZoid iy M. ORORLT Y Bicytiher TR R mife 17056 B3 e mispyre
chromat ogr aphy elvwid 8Grrétitat room temperfiveblfer 268 Sad eretilerad. K/ fifrateOwas
give the title conmpound (1.7g) as an oil. IR i ncl udes a signal at

1640cm 1 (CO). concentrated in vacupntreated Seithediliztg hydrechiaric asid sglutionpthendlilute
were prepared: 1

N-[ (3, 4- Di net hoxmmlh?’ﬁ‘é‘{’%& folNglﬂglaH%exgaﬁ@fiﬁw? mgthylene chloride. The organic
ni trobenzeugeet ha’l?:ﬁ‘a?FRwl drred with sodipm sﬁﬁﬁ?e 'aﬂ& ebn&eraks. 'ﬁ(é%sxﬁﬂé(iwaﬁ punﬁed by

I nt er medi ate 20(Db). udes a signal at
column chromatography eluting with ethyl acetate to give the title compound (4 4g).

NMR includes d 2.9 (3H,s,N-CHj3), 3.85 (3H,5,0CH3) and 3.9 (6H,5,20CH3).

Intermediate 29
15 4-Amino-3-methoxy-N-J(3,4-dimethoxyphenyl)methyl]}-N-

methylbenzenepropanamide

A solution of Intermediate 28 (8 4g) in methanol/ethyl acetate (1:1, 100ml) .

was hydrogenated at room temperature in presence of 10% palladium-on-carbon - - -

(0.3g). After the hydrogen absorption was completed, the catalyst was filtered off
and the solution concentrated to give the title compound (7.3g) as an oil. IR

20 includes signals at 3450-3350 cm-1 (NH) and 1635 cm-1 (CO).
Intermediate 30
4-Amino-3-methoxy-N-[(3,4-dimethoxyphenyl)methyl]-N-
methylbenzenepropanamine '

25

A solution of Intermediate 29 (7.32g) in tetrahydrofuran (100 ml) was added
dropwise to a stirred suspenlsion of lithium aluminium hydride (2.3g) in
tetrahydrofuran (100 ml) at room temperature and the mixture was heated under
reflux 1 h. Water (20 ml) was added carefully to the cooled mixture which was

filtered on a celite pad,' washed with diethy_l ether, concentrated and extracted with
30



(c) N[(3,4-D nmet hoxyphenyl)net hyl]-N et hyl - 3- met hyl -

ni trobenzenepropanam de as an oil : From I nternedi ate 24 and
Internmediate 20(b). NMR (CDCl [err]) includes d 2.5

(s,3H,-CHerr]), 2.9 (s,3H, NCH err]) and 3.49-(s,6H 20CH err]). 20

I nternedi ate 26 (a) :

4- Am no- 3-net hyl - N-[ (3, 4- di net h_oxyphenyl )met hyl ] - N

met hyl benzeneet hamethyldee chloride. The organic ektraol was driedain sodiven suifiteg eeapdbdted and
(1.7g9) in ethanol (60mM) was hydrogenated at om.tenperature in
presence of 10% g2 %I%&F‘éﬁ‘r B\’\“f‘Ggr%hOI(“G"2555°mA¥"t%?~P1B¥19“ silica gel elyting ydth

B O B o C JTBhIRH e s RUNYP lostShto'did e Udm Bl NG 0} 14,58 1w

signal s at 3450- mcludesamgrﬁﬁmmﬂmw-@l(ﬂ}%)and 1630 cm1 (CO. 30

In the same way, the follow ng conpounds we pr epar ed:

- 38 - 5 (b) 4- Am no- 3- net hoxy- N-[ (3, 4-di net hoxyphenyl ) - net hyl ] - N-
met hyl benzeneet h ] e From Intermediate 25(b). IR includes
signals at 3450- [err]) and 1625 cm1 (CO. 5

(c) 4-Am no- 3- ng@pyl Nmi,ﬂ@)lﬂwﬂi@]‘iﬁm&pi%@%[Lﬂlﬂﬁétgﬂ—im%oﬁﬂu ¢butanamide
benzenepr opanam de rominte d
2.1 (3H,s,CHerr]), 2A751x(m1p§4-ntn‘obenzenebutﬁid{1eaa:x]lXahgxhnﬂ tBiofighchlcHASHRE0 mil) .
10 I nter madl

ate% under reflux for Jh. The solution was then concentrated and
10 coevaporated with benzene to give an oil. This oil was dissolved in acetone (100 ml)
and added dropwise to a stirred mixture of Intermediate 20(b) (28.6g) and sodium
hydrogen carbonate (35 g) in acetone (150 ml) at room temperature. Stirring was
continued for 4h, the mixture was then filtered and the filtrate was concentrated. The
residue was pouléd into water and then extracted with dichloromethane. The organic

15 phase was evaporated to give the title compound (41.5 g) as an oil. Recrystallisation

from ethanol gave the title compound as a solid, MP : 900,

(b) N-[(3.4-Dimethoxyphenyl)methyl}-N-methyl-4-nitrobenzeneethanamide
A mixture of 4-nitrobenzeneacetic acid (22 g) and thionyl chloride (200 ml)

20 was heated under reflux for 3h. The solution was concentrated and then
coevaporated with benzene to give an oil. This oil was dissolved in acetone (100 ml)
and added dropwise to a stirred mixture of Intermediate 20(b) (22g) and sodium
hydrogen carbonate (15.3 g) in acetone (100 ml) at room temperature. Stirring was
continued for 6 hours, the mixture was then filtered and the filtrate was concentrated.

25 The residue was poured into water and extracted with ethyl acetate. The organic
phase was washed first with dilute sodium hydroxide solution, then with water, dried
and concentrated to give the title compound (22.3g) as an oil. IR includes a peak at
1650cm-1 (CO).

The following amides were prepared in a similar manner to Intermediates
30 . 31(a) and 31(b) :



(a) 4-Amno-3-nethyl-N-[(3,4-di met hoxyphenyl ) net hyl ] - N-

nmet hyl benzeneet hanam ne : A solution of Internediate 26(a)
(1.4g) in THF (50 m) was added dropw se to 15 a stirred suspension of
l'i thi um al um ni um hydride (0.7g) in THF (30G4tl-) at room tenperature

and the m xture was heated under reflux for 3h. Water was added
carefully to the cooled m xture which was then filtered on a celite pad,

washed with THF, evaporated and extract ed with ether. The ethereal
extracts were dri ﬂ 1
as an oil. IR|n des—3 gfra : [0 e as
In the same way, leQRﬁﬁ&ldeéﬂaQﬁaEm%ﬂsl g, prepar ed: (b)

4- Am no- 3- net hoxy- N-[ ( 3, 4- di net hoxyphenyl ) net hyl ] -
met hyl benzeneet hanam Imem 45itrobenzenebutandic acid land ﬁrtamhdatteZ(XﬁI b). IR includes
a signal at 3455 - 3345 cm1 (NHerr]).

4- Am no- 3- net hyl - N-[ (3, 4- di net hoxyphenyl ) met hyl ] N- rret hyI

benzenepr gpanani asN 3
i ncl udes 8902 0 (ga “UHf € ' ; #ﬁ’ﬁé@ﬂg@%

(6H, s, 20CH err]) .an oil; IRmcIudesapeakat 1640cm 1((:0) - 39 -
I nterrredl ate 28

N-[ (3, 4- Di et hoxyphenffpﬂﬁ}ﬁﬂb}mmmpmﬂlc@lﬂﬂnﬁm@fﬂwdlaﬁm(abenzene 2-

pr openam de A m xture of Intermediate 12 (3g) and

1- hydr oxybenzotriazole (1.95g) in 5 DMF (100 M) was stirred at room

tenperature for Xg) m NARK]S4-DintetheBghdivhe -methyl-4-nitrobeRzenEothfiitnidL € 5h
fol |l onwed by dicycl ohexy carboditm de g) an € m X
10 oil; IR includes a peak at 1650cm™ (CO) )

From 4-nitrobenzeneacetic acid and Intermediate 20(a).

) N-[(3,4—lj)imethoxvphenvl)methyl]-\I-me;_hyl-4-nitrobenzeneproganamide as
an oil; IR includes a peak at 1640cm™! (CO).
15 From 4-nitrobenzenepropanoic acid and Intermediate 20(b).

(&) N-[(4-Methoxyphenyl)methyl}-N-methyl-4-nitrobenzenepropanamide as an’
oil; IR includes a peak at 1640cm™! (CO).

From 4-nitrobenzenepropanoic acid and Intermediate 20(d).

20 (h) N-l'2-(4-Methoxyphenyl)ethyl]-N—methyl—4~nitrobenzenebutanamide as an oil;_
IR includes a peak at 1650cm™! (CO).

From 4~nitrobenzenebutanoié acid and Intermediate 20(e).

()  N-[(4-Fluorophenyl)methyl]-N-methyl-4-nitrobenzenebutanamide as an oil;
25 IRincludes a peak at 1640cm™1 (CO).

From 4-nitrobenzenebutanoic acid and Intermediate 20(c).

(®  N-[[4-(Merthvlthio)phenvllmethyl]-N-methvl-4-nitrobenzenebutanamide as an
oil; IR includes a peak at 1640cm! (CO).

30



was stirred at roomtenperature for 16 h and then filtered. The filtrate
was concentrated in vacuo, treated with dilute hydrochloric acid
solution, then dilute sodi um hydroxi de solution and extracted with
met hyl ene chl oride. The organic 10 ext42act was dried with sodi um
sul fate and concentrated. The residue was purified by col um

chr omat ogr aphy el ut| n]g with ethyl acetate to give the title conpound

(4. 4g) 1901 draissobgnzengbytangic adid @Ghfl Emtednedide 3O(F. 3H, s, OCH[ err])
and 3.9 (6H, s, ZOCH[err]) I nternediate 29 15

4- Am no- 3- net hoxy N-[(3 4- di met hoxyphenyl)rret hyl]-N

met hyl benzenepro a 0 ' ..
(8.43) i n mot hany e'?Ny ~(4-Methoxyphenylet tHyPA-flrobdiEetRdhiths éggao&t
room t enper at ur e IRninpludssempenkait lﬂﬂ}kfxrpél((‘,‘@oti um on- car bon (0. 39).
After the hydrogen ab orptlon was con‘gl eted, the catalyst was filtered off
and the solution con t:n@dtanclﬂ@eamdmﬁe( e).7.3g) as an oil.
IR 20 i ncludes signals at 3450 3350 cm1 (NH err]) and 1635 cm1
(CO . ’ I nternedi ate 30 o 4- Am no- 3 -nethoxy- N

[ (3, 4-di met hoxyph@ny! Nqe3, ByDimethoxyphenyl)meth PBINLY f

A solution of Interned ate y - W
dropwi se to a st ianaili [B irgledesiapealont IGSDCmuﬁ(G(D)Jm ni um hydr| de (2 3g) in

tetrahydrofuran (100 t om t enper at ur e, an the xture was heat ed
under refl uxﬂfz‘h‘?'“‘f&’?’&‘ze(‘ nAnoIG acid ‘Wﬁq W-to the cool ed

m xture wy ch was filtered on a celite pad, washed wi th diethyl

et her, concentrated and.extracted with 30

- 40 - _MWM_ZCN oride. The organi c extract was dried on :
sodi um sul fat'e, evapor at ed ?\? ) Product urified by colum '
chr omat ogr aphy or{)s %&-&L@E&W 43 henyDmethyl]-Nrmethyibenzenebutanamide anol

(95:5) to give the tifplenCOAROARG @ﬁgf\paé)&iksoﬁgsdslg)a'mlxﬁm of methanol (300 ml) and

concentrated hydrochloric acid (160ml) at room temperature with stirring. Iron
15 powder (21 g) was then added slowly, and the reaction mixture was heated under
reflux for 1h. The mixture was then evaporated and basified with sodium hydroxide
solution. Ethyl acetate (1 litre) was added and the mixture was filtered. The organic
phase was washed with water, dried and evaporated to give the title compound (30

g) as an oil. IR includes peaks at 1630 em! (CO), 3350-3430cm-1 (NH,).

20

(b) 4-Amino-N-[(3.4-dimethoxyphenyl)methyl]-N-methylbenzeneethanamide

Intermediate 31(b) (22g) was dissolved in a mixture of methanol (300 m}) and
concentrated hydrochloric acid (150 ml) at room temperature with stirring. Iron
powder (18 g) was then added slowly, and the reaction mixture was heated under

25 reflux for 3 h. The mixture was then evaporated, basified with sodium hydroxide
solution, and extracted with ethyl acetate. The organic phase was washed with
. water, dried and evaporated to gi.ve the title compound (14 g) as an oil. IR includes

peaks at 1620cm-1 (CO) and 3350-3450cm-1 (NH,).

30 The following compound§ were prepared in a similar manner to Intermediates
32(a) and 32(b) :



I ncludes a signal at 3440-3340 cm1 (NHerr]). 5 : I nternedi ate 31
(a) N-[(3,4-D nmet hoxyphenyl ) net hyl ] -N-net hyl - 4-ni trobenzenebut anam de

A m xture of 4-nitrobenzenebutanoic acid (31 g) and thionyl chloride (200
m ) was heated under reflux for 1h.43The sol ution was then
concentrated and 10 coevaporated wi th benzene to give an oil. This
oil was dissolved in acetone (100 nl) and added dropwi se to a
stirred mxture of Interrredl ate 20(b) (28 6g) and sodi um hydr ogen
carbonate (35 Q) a irri was,
continued for 4h (C}h gebulanamide as
concentrated. Th f Uy extract ed
wi t h di chl or onet %élnoeﬂ 1 ﬁléblgéﬁz’h%%t?@mw (%I% a@%%\’é@fﬁ&e’%oacg{;rgt ea?t 0 give
the title conpound (4EBrom Hx)erﬁ&dﬁten(b). Recrystal lisation from

et hanol gave the title conpound as a solid, MP. 90[err]. (b)

N-[ (3, 4- Di net hoxyphenyl ) net hyI] N- et hyl - 4- ni tr obenzeneet hanam de
A m xture of 4-nityobgn > chlorlde 20. m )
20 was heat@®y (H 3 t FOSrOpasamuce

t hen CORMAAP 1R GifRd: algqqg - I was
di ssol ved in acetonep('l%ol:i)&]‘m)stpe 2169&115 ( ad 23&3?&\?\?2305&%0 §.ng| rred

m xture of |nternedi afemitdinedidindl(dnd SOdI um hydr ogen carbonat e
(15.3 g) in acetone (100 mM) at roomtenperature. Stirring was

.continued for 6 hours, the mxture was then filtered and the filtrate was

trated. 2 ] ' : ] |
Smo?ﬁegt le eacet at5(e) %—An ﬂ%-l{x-f-'(iﬂ—ed:%ﬁ:o‘igm DefiyP-Nah&hy BBRzRELth

sodi um hydjgxi de mndilyIRdncluddsepeaky 4t'640¢m™, (OD)iand 3330-3420cm A @Hehncent r at ed

to give the title conigound (22.39)_as an oil. IR includes a peak at
1650cm 1 (CO). rom Intermediawh3l(eh| | owi ng ani des were prepared in a
simlar manner to Internedi ates 30 31(a) and 31 (b):

-41-
{f) 4-Amino-N-[(3.4-dimethoxyphenyl)methy!]-N-methylbenzenepropanamide as

an oil; IR includes peaks at '1640cm'1 (CO) and 3350-3440cm™! (NH,).
15 From Intermediate 31(f).

(g) | 4-Amino-N-[(4-methoxvphenyl)methyl]-N-methylbenzenepropanamide as an
oil; IR includes peaks at 1650cm™! (CO) and 3330-3420cm™! (NH,).

From Intermediate 31(g).

20
(h) 4-Amino-N-]|2-(4-methoxyphenyl)ethyl}-N-methylbenzenebutanamide as an
oil; IR includes peaks at 1640cm™1 (CO) and 334()-3430cm'1 (NH,).
From Intermediate 31(h).
25 (i  4-Amino-N-[(4-fluorophenyl)methyl]-N-methylbenzenebutanamide
as an oil; IR includes peaks at 1640cm™! (CO) and 3340-3430cm™! (NH,).
From Intermediate 31(i).

() 4-Amino-N-|[4-(methylthio)phenyllmethyl}-N-methylbenzenebutanamide as
30 an oil; IR includes peaks at 1640cm™] (CO) and 3340-3430cm! (NHy).



(c) N-[2-(3,4-Dinethoxyphenyl)ethyl]- N—rret hyl - 4- ni t r obenzenebut anam de as

an oil; IR includes a peak at 1640cnierr] (CO. :

From 4- ni t r obenzenebut anoi ¢ aci d and I nt er medi at e 20(a). 5 (d)

N[ 2- (3, 4- Di et hoxyphenyl ) et hyl ] - N-net hyl - 4- a4t r obenzenepr opanam de as

an oil; IR includes a peak at 1640cnferr] (CO. From

4-nit robenzenepropanm c acid and Internedi ate 20(a). (e)

N-[ 2- ( 3, 4- Di et hoxyphdngm)ntermediati3i€).hyl - 4- ni t r obenzeneet hanani de as an 10
oil; IR includes a peak at 1650cnferr] (CO. _ From

4- i trobenzeneacetic acid and Internediate 20(a). (f) :
N-[.(3, 4- D met hoxyghenyl 12D RR -~ NN EORENZ anan,de as

an oil; IR incl udgg amA dIN f iy e Mﬁgz'ggﬁg{begzeneetha%—asan

4- ni t r obenzenepr opiyiR inchidesipeaisal 1636 (COpandC33aD-3440cm™1 (NH,,). (9)

N[ (4- Met hgxyphenyl ) met hyI ] - N-net hé -4-ni trobenzenepr opanam de”"as an
oil; IR incl udes a pe&komBdntemnestisediek). (CO) . From

4-ni trobenzenepropanoi c acid and Internediate 20(d). 20 (h)

N-[ 2- (4- Met hoxyphenyl ) et hyl ] - N-net hyl - 4- ni t r obenzenebut anani de as an oil;

IR includes a peal)at 4188IN(3.4-dikéihbx hen lmethyl]-N-methvlgérﬁghemntanamldc as
4-ni trobenzenebut anoi ¢ aci d an nter medi
N- [ (4- FI uor ophenyn el IR inpluesypeaky at L530emi m)zmdelmaqamml (M-Iz':)n oil: 25
R includes a peak at er From
4-ni t r obenzenebut anoi E'l ?%fg%?ﬁﬁ‘ltﬁ%gﬂmdl ate 20(c). (1)
N-[[4- (Met gl t hi o) phenvl ] met hyl ] - N-net hyl - 4-ni t r obenzenebut anam de as an

| ;

oi I R i ncludes a peak at 1640cni err] (CO. 30
Intermediate 33 .

(a) 4-Amino-N-[(3.4-dimethoxyphenyl)methyl]-N-methylbenzenebutanamine
A solution of Intermediate 32(a) (30g) in THF (150 ml) was added dropwise
to a stirred suspension of lithium aluminium hydride (10 g) in THF (150 ml) at room

15 temperature and the mixture was heated under reflux for 3h. Water was added
carefully to the cooled mixture, which was then filtered, washed with THF,
evaporated, and extracted with ether. The combined ethereal extracts were dried and

evaporated to give the title compound (21 g) as an oil. IR includes a peak at 3370-
3440cm-1 (NH,).

20
(b)  4-Amino-N-[(3.4-dimethoxyphenyhmethyl]-N-methylbenzeneethanamine
A solution of Intermediate 32(b) (14¢) in THF (100 ml) was added dropwise

to a stirred suspension of lithium aluminium hydride (8 g) in THF (100 ml) at room

temperature and the mixture was heated under reflux for 3 hours. Water was added

25 carefully to the cooled mixture which was then filtered, washed with THF,
evaporated and extracted with ether. The combined ethereal extracts were dried and
evaporated to give the title compound (9.5 g) as an oil. IR includes a peak at 3360-
3430cm-1 (NI,).

30 The following compounds were prepared in a similar manner to Intermediates
33(a) and 33(b) :



- 42 - From 4- ni tr obenzenebut anoi ¢ acid and Internediate
20(f). (k)

N[ 2- (4- Met hoxyphenyl ) et hyl ] - N- et hyl - 4- ni t r obenzeneet hanam de as an oil;
IR includes a peak at 1650cnierr] (CO. 5-45- From -

4-ni trobenzeneacetic acid and Internediate 20(e). (1)

N-[ (3, 4- Di net hoxyphenyl ) net hyl ] - N- net hyl - 4- ni t robenzenepent anam de as

an oil; IR includes a peak at 1650cnferr] (CO. From

4-nitrob j [ |, Ng. di at 0(b),..,10
| ntn Ier ;rg diegtz gngrz)e%? nOh%rﬁx%b%gﬁff@,@%%%ﬁghe%vﬁe{hv)]-N-methvlbenzenebutanamine as

4- Ami no- N- [ (3, 4- dineil; TROiNGIERY peti® hiy3cl- 43080 MY iNagf)z enebut anani de

Intermediate 3 1(a) (40g) was dissolved in a mXxtufe of met hanol (300 m')

and concenkrom bdermediatec3d(ok.i ¢ acid (160n1) at room tenperature
wWith stirring. Iron 15 powder (21 g) was then added slowy, and the
reaction m xture was heated under reflux for 1h. The m xture was
t hen evapog at ed ba.s sl Y9 i i sol ution.

Et hyl acetgt e (1aqa|$1t r%?‘%‘gqég%g‘L? =T ﬁ%%ﬁ‘?ﬁ@%ﬁé@?@@%@%@%ﬁ?c
phase was washed anidil IRdtcludesdrpeakl ar3360e3460emak @HH4)0 gi ve the title
conpound (30 g) as an oil. IR includes Peaks at 1630 cnferr]
(CO), 3350-3430cm 1 (Wﬂd@@?a(d). -(b)

4- Am no- N-[ ( 3, 4- di nmet hoxyphenyl ) net hyl ] - N- net hyl benzeneet hanam de
I nternedi ate 31(b) (22g) was dissolved in a mxture of nethanol (300 m)

and  conep ntmrﬁﬁomﬂﬁwhl&hbﬂmﬂﬂf&n%ﬁém?%}: ﬂ-%h;? B&HBeh atihd fs
with stirring. Iron powder g S , e
reacti on Mt ur e aneeil; BB dncledes ageak A3360-3430ahT Hr 3 h. The nixture was

t hen evaporated, basified w th.sod] hydr oxi de sol ution, and
extracted with ethyl %%I[dlgfcgne%gd#f ani ¢ phase was washed with

wat er, dried and evaporated to give the title conpound (14 g) as an oil. IR
i ncl udes peaks at 1620cm 1 (CO and 3350-3450cm1 (NHerr]). 30

- The foll owi ng corffourtamincN-f(Bghdifmethoxypkensifiekta/l]-Nanehylbe fzchBiropamisiat &6

32(a) and 32(b): : -
(a) (b) an oil; IR includes a peak at 3360-3440cm™! (NHy).
15 From Intermediate 32(f).

(8) 4-Amino-N-[(4-methoxyphenyl)methyl]-N-methylbenzenepropanamine as an
oil; IR includes a peak at 3360-3430cm™! (NH,).

From Intermediate 32(g).
20 (h)  4-Amino-N-[2-(4-methoxyphenylethyl]-N-methylbenzenebutanamine as an
oil; IR includes a peak at 3380-3460cm™! (NH,).
From Intermediate 32(h).

()  4-Amino-N-[(4-fluorophenyl)methyl]-N-methylbenzenebutanamine
25 as an oil; IR includes a peak at 3350-3430cm™1 (NH,).
From Intermediate 32(i).

()  4-Amino-N-[[4-(methylthio)phenyl]methyl]-N-methylbenzenebutanamine as
an oil; IR includes a peak at 3350-3430cm™! (NH,).

30



- 43 - (c)
4- Am no- N-[ 2- ( 3, 4-di net hoxyphenyl ) et hyl ] - N- et hyl benzenebut anam de as

an oil; IR includes peaks at 1630cn{err] (CO and 3330-3420cnferr]

(NH err]) From I nter medi ate46-1(c) . 5 (d)

4- Am no- N-[ 2- (3, 4-di met hoxyphenvl ) et hyl ] - N- net hyl benzenepr opanam de as

an oil; IR includes peaks at 1630crr£err] (CO and 3340-3420cnferr]

(NH err]). From Iterseadiate 32@kdi at e 31(d). (e)

4- Am no- N-[ 2- (3, 4- di met hoxyphenyl ) et hyl ] - N- net hyl benzeneet hanani de as 10
an oil; IR includes peaks at 1640cnferr] (CO and 3330-3420cnferr]

(NH[err]) k) 4-Amindg-ROp2L@lakipd - i
4- Am no- N- [(3 4- d(l r)ret hoxr;/‘o 1en3p|2 %et ngﬁ @&V? %&?yean'%ﬁg}'}Pg?ffﬂﬁéti’ amine as an

an oil; IR ncI udeit IBeakhdwap@k&t%@-BM (BHg). 3350- 3440cn{ err]
(9)

—y

NH[err]) {er ate 31(f). g
El Am no- N-f(4 nmet hoxygﬁé’i’i;‘” ;#35&5 ‘met hvl benzenepr opanam de as an
oil; IR includes peaks at 1650cnjerr] (CO and 3330-3420cnferr] (NHerr]).
FromInternediate 31(g). 20 (h)
4- Am no- N-[ 2- (4- n@) hoAyAo (3 N

Eflming os

oil; IR includes peaks at 1640c err CO anl 20~
From Lnt er medi at eamail;R includes a peak at 3360-3440cm" (NH,).

From Intermediate 32(1).

10
- Intermediate 34 . _ _
(a) N-[2-(3.4-Dimethoxyphenylethyl}-N-methyl -2-(4—mtroghenoxy)acetam1d

A mixture of (4-nitrophenoxy)acetic acid (51 g) and thionyl chloride was

heated under reflux for 2h: The solution was concentrated and then coevaporated
15 with benzene to give- a solid. This solid was dissolved in acetone (250 ml) and -
added dropwise to a stirred mixture of Intermedxate 20(a) (50g) and sodmm
hydrogen carbonate (22g) in acetone (250 ml) at room temperature Stlmng was -
continued for 4h, the mixture was then filtered and the filtrate was concentrated. The
residue was treated with water and extracted with ethy] acetate. The organic phase
20 was washed first with dilute sodium hydroxide, then with water, dried and

concentrated. Recrystallisation from ethanol gave the title compound (82 g). MP
1210,

The following compounds were prepared in a similar manner to Intermediate
25  34(a):

(b) N-[(3.4-Dimethoxyphenyl)methyl |-N-methvl-2-(4-nitrophenoxy Qacetamlde

- MpP 1300

_ From (4-nitrophenoxy)acetic acid and Intermediate 20(b).
30

(©) N-Methyl-2-(4-nitrophenoxy)-N-(phenylmethyl)acetamide. MP 980.




25 (1) 4-Amno-N-[(4-fl uorophehyl ) met hyl ] - N- met 'hyI benzenebut anam de

as an oil; IR includes peaks at 1640cnierr] (CO- and 3340-3430cnjerr]

(NH err]). FromInternmediate 31(i). (1)

4- Ami no- N-[ [ 4- (net hyl t hi 0) phenyl ] net hyl ] - N-Ad&thyl benzenebut anam de as 30
an oil; IR includes peaks at 1640cnierr] (CO and 3340-3430cnierr]
(NH[err]) - 44 -

From | nt er medi at e 3 1(]]=tym (4-nitrophenoxy)agagir acid and N-methylbenzenemethanamine.

4- Am no- N-[ 2- (4- met hoxyphenyl ) et hyl ] - N- et hyl benzeneet hanam de as an

oiI; 1R includes peaks at 1635cnferr] (CO and 3340-3440cnferr] (NHerr]).
5 Fri@m | N 4BimetRdxgphen¥)meth I-N-methvl 2{(hitrophenylthio)acetamide
4- Am no- N-[ (3, 4-di met hox enzenepen ana

an oil; IR includsgn pdal?&&tlnqlmélﬁmlsra} d(mﬂ'b. Daki2 8¢GHsOCH5).

(NH err]). diate

Intermedi ate 33 From (ﬁrgyoﬁgengltthlo acetic acid §n1<i(fl %ermeglate 20(b).

4- Am no- N-[ ( 3, 4- di met hoxyphenyl ) net hyl ] - N- met hyl benzenebut anam ne

A solution of Internediate 32(a) (30g) in THF (150 m ) was added dropw se
to a stirred sus piehs|M&MemhxyghenﬂwfhmMMJZJ@-ﬁlhaggande%a&ﬁnﬁééOMp)
at room 15 tewgrature and the m xture was heated under re or 3h
Wat er was added carefully to the cool ed m xture, which was then

filter ed_, washed wit eXF(F‘a“é%P%’?’g/)g%/e?ig%@ H’Inandef%(tt r26{;Sed wth ether.

The conbi ned et her eal

10
®  N-[(4-Methoxyphenyhmethyl]-N-methyl-2-(4-nitrophenoxy)acetamide. MP
1200, | |
From (4-nitrophenoxy)acetic acid and Intermediate 20(d).
15 () N-Methyl-N-{(4-methylphenyD)methyl]-2-(4-nitrophenoxy)acetamide. MP
1260, _
From (4-nitrophenoxy)acetic acid and Intermediate 20(g).
- (h) N-Methyl-N-[[4-(methylthio)phenyllmethyl]-2-(4-nitrophenoxy) acetamide.:
20 MP 1220,
From (4-nitrophenoxy)acetic acid and Intermediate 20(f).
(i)  N-Ethyl-2-(4-nitrophenoxy)-N-(p henylmethylacetamide as an oil; IR includes
a peak at 1655cm™1 (CO).
25 From (4-nitrophenoxy)acetic acid and N-ethylbenzenemethanamine.
Intermediate 35 ,
(a} 2-(4~Aminophenoxv)-N-l2-(3,#dimcthoxyphenyl)ethyl]-N-methylacetamide
A solution of Intermediate 34(a) (37.5g) in ethanol (350 ml) was hydrogenated
30 at room temperature in the presence of 10% palladium on carbon (3.5 g). After

hydrogen absorption was completed, the catalyst was filtered off and the solution



evaporated to give the title compound (21 g) as an oil. IR includes a peak
at 3370- 3440cm 1 (NHerr]). 20 (b)

4- Am no- N-[ ( 3,-4- di met hoxyphenyl ) net hyl ] - N- met hyl benzeneet hanam ne

A solution of Internediate 32(b) (14g) in THE-(100 m ) was added dropw se
to a stirred suspension of lithiumalumniumhydride (8 g) in THF (100 m)
at .room tenperature and the m xture was heated under reflux for 3
hours. Water was wakiemhcitrated to give tied tiflé¢ yorhpounude(34 @) lae dn wilx tIRriacluiecpeaka at

then filtered, THF, evaporated and extracted with

et her. The conb%gé‘?he %&W@f‘go% e(% ed and evapor at ed

to give the title conpound (9.5 g) as an oil. IR includes a peak at 3360-

3430cm1 (NH err]). 30 The foll owi ng conmpounds were prepared

ina simlar nmanner 'E'Dt)lé followikglt@hpsunds were prepardd (Ah sihilardBddkr to Intermediate
- 45 -
4- Am no- N-S[ 2-(3, Bt hoxyphenyl ) et hyl ] - N- met hyl benzenebut anani ne as

an oil; IR includes a peak at 3360- 34300r’r{ err] (NHerr]).
Fromlnterrredi ate 32(c). 5 (d) _
4- Am no- N-[ 2- (3, 4p§li MEXARGRE o)c R ka%%m\k JROAE Y facBRmide
an oil; IR includes a peak a err
I nt er medi at e 32( cis.an oil. IR includes peaks at 1650cm'1 (CO) and 3340-3400cm 1(NH2)
From Intermediate 34(b).
10

(c) g-(4-Aminophénoxy)—N—methyl-N -(phenylmethyDacetamide as an oil. IR
includes peaks at 1660cm™! (CO) and 3300-3420cm™! (NH,).

From Intermediate 34(c).
15 - (d) 2-(4-Aminophenylthio)-N-[(3,ﬂimethoxynhenvl)methylI-N.—-methvl
acetamide as an oil. IR includes peaks at 1645 cm™! (CO) and 3350cm™1 (NH,).

From Intermediate 34(d). -

- (e) ;—(4—AminophenoxV)-N-Q-(&methoxyphenvl)ethvl]-N-methylacctamide- as -
20 anoil. IR includes peaks at 1630cm™! (CO) and 3350-3420cm! (NH,)).

From Intermediate 34(e).

® 2-(4-Amino henoxy)-N-[(4-methoxyphenyl)methyl}]-N-méthylacetamide as
anoil. IR includes peaks at 1650cm1 (CO) and 3340-3430cm™1 (NH,).
25 From Intermediate 34(f).

(g) 2-(4-Aminophenoxy)-N-methyl-N-[(4-methylphenyl)methyl]acetamide as an
oil. IR includes peaks at 1650cm ™! (CO) and 3350-3420cm™! (NH,).
From Intermediate 34(g).
30 |



(e) 4-Amno-N[2-(3,4-dinethoxyphenyl)ethyl]-N nmethyl benzeneet hanam ne as

10 an oil; IR includes a peak at 3360-3430cnierr] (NHerr]).

From I ntermedi ate 32(e). ()

4- Am no- N-[ (3, 4- di met hoxyphenyl ) net hyl ] - N- r@®hyl benzenepr opanam ne as

an oil; IR includes a peak at 3360-3440cnierr] (NHerr]). 15
'Fromlnterrredlate 32(f). (g)

4- Ami no- N- [ (4- met(hbx hifeApinephen fmoihyithiodphenyimethyllaeetamide
ol IR gf'e“ggf 3R 6ﬁtinc?13(?0 33‘1??:&%86& 1((0?',‘3)6”%40 3420cm1(NH2) From
4- Ami no- N-[ 2- (4- et h%ﬁm 4n)\- et hyl benzenebut anam ne as an

oil; IR includes a peak at 3380 346 cr‘r{err] (NH err]).

From I nternmedi ate 32(h). (1)

N—_rret hyl benzenebut anam ne 25 as_an
SOz Mretayi-N-(gl @ﬂ@gthyl)acetdmlde as an oil. HRym

4- Am no- ni(4f|t@ro
oi l; IR intludes > '
| nt di ate 32

4nAﬁ1r gg :\f[ [e4 (( ]%‘hl ??sﬁ’ea s?{elr?gw]ﬁnet‘t?q)]mﬁl}%?'ﬁﬁ%'e e( tanam ne as

an oil; IR includes. aFmpaaterinediaeBL1y30cnferr] (NHerr]). 30
© - 46 - From Internediate 32(j).

Intermediate 36

10 (@) N-[2-(4-Aminophenoxy)ethyl]-3.4-dimethoxy-N-methylbenzeneethanamine
A solution of Intermediate 35(a) (20 g) in THF (200 mi) was added dropwise

to a stirred suspension of lithium aluminium hydride in THF (100 ml) at room

temperature and the mixture was heated under reflux for 3h. Water was added
carefully to the cooled mixture which was then filtered, washed with THF,

15 evaporated and extracted with ether. The combined ethereal extracts were dried and

evaporated to give the title compound (11 g) as an oil. IR includes a peak at 3350-
3430cm-1 (NH5). '

The following compounds were prepared in a similar manner to Intermediate
20 36(a) : |

(b) N-[2-(4-Aminophenoxy)ethyl]-3.4-dimethoxy-N-methylbenzenemethanamine
as an oil. IR includes a peak ét 3360-3420cm"! (NH,).
From Intermediate 35(b).

25
() N-[2-(4-Aminophenoxy)ethyl}-N-methylbenzenemethanamine as an oil. IR
includes a peak at 333()-342()cm_'1 (NH,).

From Intermediate 35(c).

30



(k) 4-Am no- N-[ 2- (4- nmet hoxyphenyl ) et hyl ] - N- et hyl benzeneet hanam ne as an
oil; IR includes a peak at 3360-3440cnferr] (NHerr]). From
I nt ermedi ate 32(Kk). (1)

4- Am no- N-[ (3, 4- di met hoxyphenyl ) net hyl ] - N- nrie30w| benzenepent anam ne as

an oil; IR includes a peak at 3360-3440cnierr] (NHerr]).

Fromlnterrredlate 32(1). Interrredlate 34
N-[ 2- (3, 4- Di net hofd)ph iy 2

A mxture of (4-njit enox et aC| d nd.t chI e

heat ed under ref | Beq E"“@F—%——’% cl %ﬁlaﬁﬁ"\(ﬁéé Ig%fﬁg %att[flé#% GWSN
coevaporated 15 CHs\j\faﬁdBQg@gﬁ@Q)éﬁfl ve a solid. Th| S soI id was di ssol ved
in acetone (250 m ed dropwise to a stirred m xture of

| nt ernedi ate 20(a) (5®ym dmernsssitite35(d). hydr ogen carbonate (22g) in
acetone (250 m) at roomtenperature. Stirring was continued for
4h, the m &fture was then filtered and the filtrate was concentrated. The

resi due was treat INCP-BEAG d g g cetat e, The.
organi ¢ phase 20 & W—%&M% Amifnbily &4 .y? %—Wﬁéﬂ

wWth water, dri edomnmmcludesapea@masno.aagwn'lmf stallisation from et hanol

gave the t|tIe corrpound (82 g). 121[ €érr]. The
fol | owi ng conpounds @nbimd&ieﬁﬂeh similar manner to Internediate 25
34(a): (b)

N-[ (3, 4- Di met hoxyphenyl ) net hyl ] - N- et hvl - 2- (4- ni t rophenoxy) acet am de-
MP.130[ err i% 20( b b(f) N-[2- (4-Ehﬁﬁbr%ffénﬁﬁ)éﬂ@hmﬂfém&%lqln?etﬁ'ﬁb&lz%ﬂ&nethanamme as

I nt er medi a C)

N- Met hyl - 2- ( 4- mtampihenbmudasapmm|3ase4mométmm2ae. MP 98[err].
- 47 - i“ 4 n| ?Phenoxy) acetic acid and
N- et hyl benzeneret hanEFRm ot ediate 35,

(g) N-[2-(4-Aminophenoxy)ethyll-4-methyl-N-methylbenzenemethanamine as an
s oil. IR includes a peak at 3350-3430cm™! (NHp).

From Intermeiate 35(g).

(h) N-[2-(4-Aminophenoxy)ethyl]-N-methyl-4-(methylthio) benzenemethanamine
as an oil. IR includes a peak at 3350-3420cm™! (NH,).
20 From Intermediate 35(h).

@) N-[2—(4—Aminophenoxv)ethyl]—N-éthylbenzenemethgnamine as an oil. IR
includes a peak at 3360-3430cm™! (NH,).

From Intermediate 35(1).

25
Intermediate 37

(@) 3,4-Dimethoxy-N-methyl-N-[3-(4-nitrophenoxy)propvl] benzeneethanamine

A mixture of 1-(3-bromopropoxy)-4-nitrobenzene {18.7 g) and Intermediate
20(a) (14.1g) were heated for 30 min at 14()0 and then diluted with water. The
30 mixture was extracted with dichloromethane, and the organic phase was washed

with water, dried and concentrated. The residue was purified by column



(d) |
N-[ (3, 4- Di et hoxyphenyl ) net hyl ] - N- met hyl - 2- (4-ni t rophenyl t hi 0) acet am de
as an oil. NWMR includes signals at d 3.0 (3H,sN-CH err]) and 3.8

(6H,s,CCH err]). 5 From(4 ni t rophenyl t hi o) acetic acid and

| nt er medi ate 20(b).

N-[ 2- (4- Met hoxyphenyl ) et hy - N- rret h | - 4-ni t rophenoxy) acet ani de. M
107[err]. c romatogra ﬁhv(tmgnthh oomthanymethasot (33D tongive theltidee
20(e). 10 gggéé\iqg; )as NMR incl

N-[ (4- Met hoxyphen ?g N3 r?'BtOHyI [\2 (2- Hﬁ“ﬁ%ﬁf&r\&&??é@é{’ﬁmgﬂw
120[err]. From (4-ni trophenoxy)acetic acid and Internediate
20(d) . 15

(9)
N- Met hyl - N- [ (4- net hy| Fhefigllgwinglcpinpo@ndsiwere iprepanahiniaysimilet mannke .to termediate

126[err]. From (4-ni trophenoxy)acetic acid and Internedi ate

20(g) R i

N- Met hyl - N-[ [ 4- (et hyl t hi 0) phenyl ] met hyl ] -2-(4-ni trophenoxy) acetam de. 20
“MP 122[err]. From (4-ni trophenoxy)acetic acid and

I nternedi ate 20(f{b) 4-Methoxy-N-fejhyl-N-[3-(4-nitrophenoxy)propyl benzeneethanamine asan .

N- Et hyl -2-(4-ni t rgﬁ)henoxy) N- (phenyl met hyl ) acet am de as an ol I ncl udes

a peak at 1655cni cludes a signal at d 2.40 3H.eN-CHa)i t rophenoxy) acetic acid

and N-et hyl benzenenet nt er madl a (a)
2- (4- Ami nophenoxv) - N- F%"??‘ﬁ&?‘ﬁﬁ?‘ﬁmyaﬁ*ﬂ Wﬁ%a‘&%‘%@m de
10 -
(¢) 3.4-Dimethoxy-N-methyl-N-f3-(4-nitrophenoxy)propyl] benzenemethanamine
"as an oil. NMR includes a signal at d 2.40 (3H,s,N-CH3).
From 1-(3-bromopropoxy)-4-nitrobenzene and Intermediate 20(b).

15F (@ 3.,4-Dimethoxy-N-methyl-N-[3-[(4-nitrophenyl)thio]lpropyl}
benzenemethanamine as an oil. NMR includes a signal at d 2.40 (3H,s,N-CH3).

From i-[(3-bromopropyl)thio]-4-nitrobenzene and Intermediate 20(b).. -

Intermediate 38

20 (a) N-[3-(4-Aminophenoxy)propyll-3,4-dimethoxy-N-methylbenzeneethanamine

A solution of Intermediate 37(a) (18g) in ethanol (200 ml) was hydrogenated
at room temperature in the presence of 10% palladium on carbon (1 g). After

hydrogen absorption was completed, the catalyst was filtered off and the solution

was concentrated to give the title compound (15g) as an oil. IR includes a peak at
25 3300-3370cm-1 (NH,).
The following compounds were prepared in a similar manner to Intermediate
38(a):

(b) N-[3- (4—Am1nophenoxy)propvl]—4~mcthoxy-N-methylbenzencethanamme as an
30 oil. IR includes a peak at 3350-3430cm"} (NH2)
From Intermediate 37(b).

(S




A solution of Internediate 34(a) (37.5g) in ethanol (350 m) was

hydr ogenat ed 30 at roomtenperature in the presence of 10% pal | adi um
on carbon (3.5 g). After hydr ogen absorption was- conpl eted, the
catalyst was filtered off and the solution -52-

- 48 - was concentrated to give the title corrpound (34 g) as an
oil. I'Rincludes peaks at 1650cnferr] (CO and 3340-3400cnferr]

(NH err]). The foll ow ng corrpounds were prepared in a

simlar manner to )n&%%%a.

2- (4- Am nophenoxyf— NAHESTE ' ‘ - :
as an oi | | R i nchygipsil Prelreid agéﬁomsg m@ Rfi,§340- 34000 err]
(NH err]) - ron? ternedlsgte 34 Q 3’_22 (c)
2- (4- Ami nophenoxy) - N- iFearh Jhtethddidte 8Y(chret hyl ) acet am de as an oil. IR

I ncl udes peaks at 1660cnferr] (CO and 3300-3420cnferr] (NHerr]).
From I nternedi ate 34(c). 15 d

2-(4- Am no henyl thpo) P*;'—]Ej-giﬂ'-lﬁﬁqh!@:ﬂ E zzlgf@té'?@h[ E!E-%tzmléimethoxv N-

acet am de s an ol
3350cnf err] (NH2) . mcmvlbenzenemethanamuﬁrz@lmlbﬂl ERRdiddsQ pa4k 8)3370-3450cm™! (NH,).
(e) 2-(4-Am nophenoxy% 2 (4- et ho@s/phenyl )et hyl ] - N-net hyl acet am de a32 20
an oil. IR includes p&sm @I@m@&@@ﬁ r] (CO and 3350-3420cnierr]
(NH err]). From I nternediate 34(e). ()
2- (4- Am nophenoxy) - N-[ (4- net hoxyphenyl ) net hyl ] - N- met hyl acet am de as
an oil. IR includifierdfRaiate 3 1650cnferr] (CO and 3340-3430cnferr]
(NH err]). 25 —  __FromlInternediate 34(f).

10 9,10-Dihydro-2-(methylthio)-9-oxo-4-acridinecarboxylic acid

@  2-[(2-CarboxyphenyDaminol]-5-(methylthio)benzoic acid
' A mixture of 2-chloro-5-(methylthio)benzoic acid (10 g), anthranilic acid (7
g), potassium carbonate (14 g) and copper (1 g) in 2-(2-methoxyethoxy)ethanol
(100 ml) was heated at 1800 for 24h. Water (400 ml) was then added, and the
15 catalyst was ﬁltered off. The filtrate was acidified with dilute hydrochloric acid.
The resulting precipitate was fillered off, washed with water, dried, and crystallised
from methanol to give the title compound (4.5g) as crystals. IR includes peaks at

- 3300cm-1 (NH) and 1700cm-1 (CO,H). -

20 () 9,10-Dihydro-2:(methylthio)-9-oxo-4-acridinecarboxylic acid
The product of part (i) above (2g) in phosphorus oxychloride (6 ml) was

heated at reflux for lh. The solution was then cooled (to 00), and water (15 ml) was
added slowly. The mixture was then heated at 1000 for 10 min and then poured onto

cracked ice. The resulting precipitate was filtered off, washed with water, and

25 crystallised from methanol to give the title compound (1.6g). IR includes peaks at
1690cm-1 (CO,H) and 1620cm-1 (CO). - |

Intermediate 40

N-[4-(3-Bromopropoxy)phenyl]-9,10-dihydro-9-oxo0-4-acridinecarboxamide
30 (1)  N-[4-(3-Bromopropoxy)phenyl]acetamide




(9) 2-(4- Am nophenoxy) - N-met hyl - N-[ (4- net hyl phenyl ) met hyl | acet am de as an
oil. IR includes peaks at 1650cnierr] (CO and 3350-3420cnferr] (NHerr]).
From Intermediate 34(g). 30

- 49 - - (h) -53- _

2- (4- Am nophenoxy) - N-nmet hyl - N- [ [ A- (et hyl t hi o) phenyl ] net hyl ] acet am de

as an oil. IR includes peaks at 1660cnferr] (CO and 3340-3420cnierr]
(NH err]). A mixtyre of N-(ft-kydrexyphenyDageramide (10 g) and potgssium carbonate

' |
Cncl udos poaks. arCIeRbin PN CPBER A %s%%ﬁ%r%&pﬁp?% R shpgrature. 1,3-

From | nt er nedi at eibdémbpropane (35 ml) whiiehHadtdh 4 h.
N-[ 2- (4- Ami nophenoxy) etﬂ Ipan3(4 'dll)n\gt hox -N-matﬁg/ en ewnaeset angﬁﬁlrﬁ%r b. The

A sol ution of | ntrixtensi \mseﬁlsﬁcd)md?lﬁb f;)tratcl w‘ﬁbiléog&]graltdd) m\_/lgﬁle:u@.clig'gd ;fbi@lw\wa@
toastlrrdsus ens f lithiymalumnniumhydride in

room 5 p %‘fﬂ’l‘@ ‘H?\@rf‘ﬂ‘g exfragtgd itk di Pglftmeﬁ'hP organic pglf]sesvwas

Vat er was added t Whl C s then .
filtered, washed WShﬁd %%E&mé ¥°&lgt\1/1aﬂé§lrr&§§%%gﬁg1w@ Oé‘Fﬁ’étFated

The conbi ned et havgive £ ¥élidehichwedCritiradl iR hexane to ngcefhé‘ Q:Toﬁfgohﬁdqwﬁ -

the title conpound (11 @) as an oil. IR includes a peak at
3430cm 1 (NH[err]MP The foll owi ng conmpounds were prepared
in a simlar manner to Internmediate 20 36(a): (b)

N-[ 2- (4- Ami nophenoxy) et hyl ] - 3, 4- di met hoxy- N- net hyl benzenenet hanam ne
as an oil.1d R i nqiiydes.(3BRGAsprBboIblizememal err] (NH err]).

A mixture of the product of part (i) above (13g) and 5N hydrochloric acid

(200 ml) was heated under reflux for 2 h. After cooling, the mixture was basified

with sodium hydroxide solution and extracted with dichloromethane. The organic

phase was evaporated to give the title compound (7g) as an oil. IR includes a peak
15 at 3360-3450cm-1 (NH). |

(iif) N-[4-(3-Bromopropoxy)phenvl]-9,10-dihydro-9-oxo-4-acridinecarboxamide
A mixture of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (1.5 g) and 1-

. hydroxybenzotriazole (1.1 g) in DMF (50 ml) was stirred at room temperature for 10

20 min. The product of part (ii) above (1.5g) was then added followed by
dicyclohexylcarbodiimide (1.3 g), and the mixture was stirred at room temperature

- for 16 h and then filtered. The filtrate was concentrated in vacuo, treated with water

and extracted with dichloromethane. The combined, dried organic extracts were

concentrated to give the title compound (0.5g) which was recrystallised from

25 acetonitrile, MP 1260.

Intermediate 41

N-J(3,4-Dimethoxyphenyl)methyl]-N-methyl-4-

nitrophenylaminocarbonylmethanamine

30 A mixtuare of Intermediate 20(b) (2.8g), Intermediate 56 (3g) and potassium

carbonate (2.3g) in DMF (50m}) was heated at 609 for 24h. The mixture was then



From Internediate 35(b). 25 (c)

N-[ 2- (4- Ami nophenoxy) et hyl ] - N- net hyl benzenenet hanam ne as an oil. IR

i ncludes a peak at 3330-3420cnferr] (NHerr]). From

I ntermedi ate 35(c). 30 -54 -

- 50 - (d) N-[2-(4-Am nophenylthio)ethyl]-3,4-di methoxy- N-

nmet hyl benzenenet hanam ne as an oil. NVR includes signals at d 2.30 (3H,s, N
CH err]) and 3. 85eYanqratedcriinacter with dichloromethane, w@hcnmrehmlcat@%@dﬁ
5 (e)

N- [ 2- (4- Ami nophenSSBFFRTRES fO EIvRa sold which wag rearysiallised fram digthylether toprovide
.o0il. IR includes geRitRlco o&?{ﬂ?‘?ﬁ%‘[l@lﬁ] (NHerr].). ) From
I ntermedi ate 35(e).

N-[ 2- (4- Ami nophenoxy) et hyl ] - 4- met hoxy- N- net hyI benzenenet hanam ne as

an oil. IR incl udfs a peak f‘t 3350- 34300n{ err] (NHerr]).
From | nter?redl ateﬂggﬁ,&——

N-[2-(4-A h h | < t t arg ne,
o112 TR tnol odes HrEgla! Qe BT VIR R 14,

| nt ernei ate 35(g) ammopheny1ammocz(rlibnylmethanam1ne o
N-[ 2- (4- Am nophenoxy) et h I'T-N-net hyl - 4- (et hyl t hi 0) benzenenet hanamn ne
as an oil. IR included s Wfalﬂltmsdldm‘?b ®rin ethanp] d0Pin}), was hydrogenated at

From I nter medi at ero?(’)rrg tgmperature in the presence of 10% palladium on carbon (500mg). After

10 hydrogen absbrptioﬁ was completed the catalyst was removed by filtration and the
filtrate was concentrated to give the title compound (3.5g).
NMR includes signals at d 2.5 (3H,s, -CHg3); 3:8 (6H,s,OCH3).

Intermediate 43

15 N-[2-(4-Aminophenylamino)ethyl]-3.4-dimethoxy-N-methylbenzenemethanamine
A solution of Intermediate 42 (3.5g) in THF (50ml) was added dropwise to a
stirred: suspension of lithium aluminium hydride in THF (30ml) at room temperature

and the mixture was heated under reflux for 48h. Water was added carefully to the

cooléd ﬁixmre which was then filtered on a celite pad. The filtrate was evaporated -
20 - to dryness and upon column chromatography (dichloromethane-methanol), the

remaining residue gave the title compound (1.4g).

NMR includes signals at d 2.15 (3H,s,N-CH3); 25and 3 (4H,2t,-CH2-CH2); 3.7

(6H,5,0CH3).

25 Intermediate 44

9,10-Dihydro-5,7-dimethoxy-9-ox0-4-acridinecarbox ylic acid
A mixture of 2-iodoisophthalic acid (5.8g), 2,4-dimethoxy-aniline (4.3g) and

cuprous chloride (1g) in 2,3-butanediol (20ml) and toluene (10ml) was heated to
1200. After most of toluene has distilled off, N-ethylmorpholine (10ml) was added

30 and the mixture was stirred at 1200 for one hour. After cooling and dilution with 2N



(1) N-[2-(4-Am nophenoxy)ethyl]-N-ethyl benzenenet hanam ne as an oil. IR
includes a peak at 3360-3430cnierr] (NHerr]). From
Internmediate 35(i). 25 I nt er redi at e 37 (a) _

3, 4- Di net hoxy- N- net hyl - N-[ 3- (4- ni t r ophenoxy)38r-opyl ] benzeneet hanamni ne

A m xture of 1-(3-bronopropoxy)-4-nitrobenzene (18.7 g) and Internedi ﬁt e
20(a) (14.1g) were heated for 30 mn at 140[err] and then diluted with_
water. The. 30 Potassjum garbongts thsqluben wasfilsred emeedite nikhe filisate avag acidified
or gani ¢ phase wa hloric aci it L rJ nd concentrated.. The
resi due was .puri ?‘}’*ﬁ’ﬁ%‘fﬁ%ﬁ‘&%’ﬁ"c acid affd tﬁe E@Eﬁ"' sh px%c{p?tgtea}vas recovered byaftlltranon.

. 51 - chr oTee prodeqi@g)ehas tieagd\h b&(ﬂﬁg@h@ﬁ@i@& twgyé{fﬁ'dwh.g hour

(95:5) to give the title _ conmpound as an oil.” NWR includes a
signal at d 2.38 tp@vetheditje-compound which was recoveredise sadid (Avig) byquregipitarion

di .Simd to,.lnternedigte.5 37(a): L.
(57 ARy, R o TSR A AT M8 s ol Sihmariaan
an oil. m&eﬁglamq?ﬂa;)_si gnal at d 2.40 (3H s, NCHerr]).
From 1- ( 3- br onopr opoxy) - 4-ni trobenzene and I nternedi ate 20(e). 10

(c) 3, 4-Di net hoxAmalysieFdunid-:N- [ 3- (4- ni t rophenoxy) propyl ] begenegmuaNasine

as an oil. NWMR inglyde I gnal__at d2.40(3H,s,N—CH[err]%:.
From 1-(3-bronop&g1ﬁlj£mi\z(§5"i?r HoYReAuHes and | nt er medi at e 20€8R.3; H46; N,4.5%¢)
3, 4- Di nret hoxy- N-net hyl - N-[ 3-[ (4- ni trophenyl )t hi o] propyl ]

benzenenet hanam ne as an oil. NVMR includes a signal at d 2.40
(3H,s, N-CH1err]). . The following acid was prepared in a similar manner to Intermediate 44.
Intermediate 45

9.10-Dihy -6.7,8—@metlioxv—9—oxo-4—arcridinecgrboxvlic acid (1.5g). IR includes
a peak at 1620cm”! (CO).
.15 From 3,4,5-trimethoxyaniline (3.8g) and 2-iodoisophthalic acid (5g).

Intermediate 46

3-(2-Bromoethyl)nitrobenzene

Phosphorus tribromide (0.94ml) was added dropwise to a solution of 3-.
20 nitrophenethyl alcohol (5g) in anhydrous diethyl ether (30ml) at 00. The mixture
was stirred at room temperature for 2 hours and then treated with a solution of
potéssium carbbnate and then water. The organic layer was dried and concentrated
in vacuo to give the title comg.ound as‘ an oil (4.51g).
NMR includes d 3.25 (m,2H,CH,-Ph) and 3.55 (m,2H,CH,-Br).

25
Intermediate 47
(@) N-[(3.4-Dimethoxyphenyl)methyl]-N-methyl-3-nitrobenzeneethanamine
A mixture of Intermediate 46 (2.2g), Intermediate 20(b) (1.71g) and potassium
carbonate (1.58g) in DMF_-(SOmI) was heated at 600 for 36 hours. The mixture was
30 filtered and the filtrate concentrated in vacuo. The residue was treated with water

and extracted with methylene chloride. The organic extract was dried, concentrated



From 1-[ ( 3- bronopropyl )thi o] -4-nitrobenzene and | nternedi ate 20(b).

I nternediate 38 20 (a)

N-[ 3- (4- Ami nophenoxy) propyl ] - 3, 4- di net hoxy- N- met hyl benzeneet hanam ne

A sol ution of Internediate 37(a) (18g) in et¥anol (200 mM) was hydrogenated
at roomtenperature in the presence of 10% pal | adi um on carbon (1 g). After
hydrogen absorption was _conpleted, the catalyst was filtered off and the

sol ution %Peeﬁeérhwlem@rgwsrnehy o) silica gplorlnting Migh meshylene
oil. IR includes g C & !

The foll ow ng corrpoun were 5(99 Igltoe%ggth% R-,J}S* O(HW n(ra% 1§)I nt er medi at e

38(a): NMR includes d2’7 (s,3H,N-CH,) and 3.7 (s,6H,2x0CH %

N-[ 3- (4- Ami nophenoxy) propyl ] - 4- net hoxy- l%—mat hyl benzeneet3 anani ne as an 30

oil. IRincludes a peak at 3350-3430cn{err] (NHerr]). From
I_gtz?r m?dl atse 37 b% é) In the same way was prepared the following compound :

N-[ 3- (4- Ami nophenoxy) propyl ] - 3, 4- di net hoxy- N- et hyl benzenenet hanam ne

as an oil. IR includes a peak at 3360-3430cnierr] (NHerr]).

From | nt er medi at e(W7( N-{(3.45Dimethoxyphenyl)methyl}-N-methyl-3-(3-nitrophenoxy)
N-[3-[(4-Am nophenél éthl .0] propyl ] -3, 4-di net hoxy- N-

met hyl benzenenet s an oil. IR includes a peak at 3370-3450cnierr]
(NH err]). termedi ate
39 10 9, 10-Di hy dro rre%’klpﬁg’g’?ﬁb %nggg)t‘?q Hﬁt%%aﬁo%*’ ‘c acid

(i) 2-[(2-16ar boxMERe mdlﬂcﬁsrurm (SBHNECHL), 3B DENROCR,, PH) find 3.8 (5,6H,2x0CHs).

Intermediate 48

(a) 3-Amino-N-[(3.4-dimethoxyphenyl)methyl]-N-methylbenzeneethanamine

A solution of Intermediate 47(a) (1g) in ethanol (50ml) was hydrogenated at
15 room temperature in presence of 10% palladium-on-carbon (0.15g). After the
hydrogen absorption was completed, the catalyst was filtered off and the solﬁtion
concentrated to give the title compound as an oil (0.8g).
NMR includes ;12.25 (s,3H,N-CH3), 34 (s,2H,NHz) and 3.8 (s,6H,2x0CH3). :

In the same way was prepared the following compound :

20
() N-[3-(3-Aminophenoxy)propyll-3,4-dimethoxy-N-
methylbenzenemethanamine
From Intermediats 47(b).
NMR includes d 2.2 (s,3H,N-CHj), 2.7 (5,2H,NH,), 3.4 (s,2H,N-CH,-Ph) and 3.7
25 (s,6H,2x0CH3).
Intermediate 49
N-[(3,4-Dimethoxyphenyl)methyi]-N-methvyl-3-(3-nitrophenyl)-2-propenamide
A mixture of 3-nitrocinnamic acid (10g) and 1-hydroxybenzotriazole (8.26g)
30 in DMF (100m!1) was stirred at room temperature for 10 minutes. Intermediate 20(b)

(9-2g) was added followed by dicyclohexylcarbodiimide (10.63g). The mixture was



A mixture of 2-chloro-5-(methylthio)benzoic acid (10 g), anthranilic acid

(7 ' g), potassium carbonate (14 g) and copper (1 g) in
2- (2- met hoxyet hoxy) et hanol (100 M) was heated at 180[err] for
24h. Water (400 m) was then added, and the 35 catal yst was filtered

off. The filtrate was acidified with dilute hydrochloric acid.
The resulting premr[lo_eéate was flltered of f, washed with water, dried, and

crystallised Pt ERATRLEMRRTAtUTEIQ); Lshewes and then filtersdn dThe: fifigpteawas

?E:)&S;?L iSH) IR 28' é&%é?@ﬁ?tlf& Fcuo treated w1§?’99\§t'g‘hjyd§&mor?@gc1& sglqﬁlon, then dilute

9, 10- Di hydr o- 2- (rEHdlimhtHydﬂ)m@c Mﬂnénaﬁdledtrﬂﬁéaﬁﬁﬂi%bt 16He! éhlonde
The product of part (i) above éZg) i n phosphorus oxyclﬁl oride ( ngne or%amc

heated at refl ux §X¥actwas dried an |cgn¢e@namdso givemha:m@m@_om@@) and
water (15 m) wa t t hen heated at
100[ erg] fcﬁr 10 ;NM%Wﬁlufjﬁ%ﬁ g‘e{%@jﬁ\w&) an%%%ééﬁ_?ﬁ ice. The

resulting precipitate was filtered off, washed with water, and 25
crystallised frommnmethanol to give the title conpound (1. 69) I R i ncl udes

peaks at _tmm (CCIerr]H) and 1620cm 1 (CO .
| nternedi ate 40 \
N-[ 4- ( 3- Br onopr o

() N4 Br onopr o |
R‘*ﬁ‘%ﬁ?&?‘é@ﬁ%@?@eﬂ}g%lx"y%h%n&& (100m0 3 bedrogsmaged ah

pot assi um car bonatem temperature {nlthe@resehcOVE IO%JEallﬁd)iufﬂa&x-éiﬂbbhﬁ((i johft%g tﬁ% n

at roomter@erature 1, 3-- Di br onopropane (35 m) was tﬁen ad

and stirring was hystEegen absorpsionsvas completed, the catalyst msuﬁhemdsaff and éleeﬁltmtml

the filtrat d Th
Wi '? h :Mit (ra? :n\évaZx racﬁ%ém r%ﬁlgyﬁ%epﬂfﬂ'{%%&yg%q}p@nmﬁg@a%aphy on
washed first withsileh 'gEBeﬁﬁﬂigJWthyﬂEFlgﬂéﬁe cEHﬁiHéMnfelﬂha\’iﬁﬂf(gg z?mrttbﬁﬁhv@f‘tﬂe title

concentrat ed ive a sol which was tritura exané to

give the title c@mmmng(lﬂagt)ﬂ(SSGg) MP: 120[err].
NMR d 2.7 (s,2H,N-CH3) and 3.65 (s,6H,2x0CH3).

Ibenzspentepanamidele 30

15

Intermediate 51

3-Amino-N-[(3.4-dimethoxyphenyl)methyl ]-N-methylbenzenepropanamine -

A solution of Intermediate 50 (5g) in THF (100ml) was added dropwise to a
stirred suspension of lithium aluminium hydride (2.31g) in THF (80ml) at room

20
temperature and the mixture was heated under reflux for 2 hours. Water (20ml) was

carefully added to the cooled mixture which was then filtered. The filtrate was
concentrated, treated with water and extracted with diethyl ether. The organic
extract was dried, evaporated and the product purified by column chromatography
25 on silica gel eluting with methylene chloride/methanol (97:3) to give the title

compound as an oil (2.46g).

NMR includes d 2.1 (s,3H,N-CHj3), 3.35 (s,2H,N-CHy-Ph) and 3.7 (s,6H,2x0CH3).

Intermediate 52

20 4-(3-Methoxy-4-nitrophenyl)-3-buten-1-ol



10 (1i1) 4-(3-Bronopropoxy) benzenam ne A m xture of the
product of part (i) above (13g) and 5N hydrochloric acid (200 mM)
was heated under reflux for 2 h. After cooling, the m xture was basified
wi th sodi um hydroxi de sol ution and extracted8s th di chl oronet hane. The

organic phase was evaporated to give the t|tIe conpound (79) as an
oil. IR includes a peak 15 at 3360-3450cm 1 @éﬁ
N- [ 4- ( 3- Br onopr opoxy) phe Nittig mactmndgin FRFH m&wwﬂ%zﬁﬂﬁﬂ#@‘%ﬂ’ﬂmﬁﬂ ehyde

hydr oxybangot 1| as oD o LVt LtharPhaBid Bohded ea T3 Altrenes o

for 10 20 Ndfa aﬂbﬁmpéf)ﬂ-'&ﬁiylmhmlﬁ 6M)iin hamieeussnﬁygaomehhe%o gad
fol |l oned by di cycl ohexyl carbodiimde (1.3 g), and the m xture was
stirred at roomt@rﬁgéraaampd for 16 h and then flltered. The

ext ot od i NN ASHIER SRt 112 SATHEHGOHY 3 BIESQGHS: exi ract's ver e

concentrated to give tﬁQfAilti’tll\gWDmgwa (0.5g) which was recrystallised

from 25 acetonitri Internediate 41 N -
[(3,4 - Di me t h-o(2) A.RpHands andyA.FH. Mezcdr, )) Ghemn. Boe. (&), (196832448 vy | - 4
- ni t r ophenyl am nocar bonyl net hanam ne 30 A m xture of

I nternmedi ate 20(b) (2.8g), Intermediate 56 (3g) and potassium

carbonate (2.3Q) in@e%a@%ﬁ) was heated at 60[err] for 24h. The m xture
was then -54-

evapor at ed, 12Xt r a4{(£Brihb!1- BlitsVIP2 SBthIGEnitieiRse W th water, dried and
concentr at ed to give a solid which was recrystallised fromdi et hyl ether to
provi de t he Phosmhqr@mbnmnitk Q3 3mipwas 2gidedrdropwise to a solutlon of

| nter medi ate -42 HVW%PH&%Q%? Hba“h E‘cpuos &‘ E’Jﬂ?i‘é’x‘r&mohn%’ﬂ lat 80m{3‘f1e 1xture was

am nophenyi ani noc
stirred at room temperature for 1 hour, then washed with a solution of potassium

carbonate (1M) and with water. The organic layer was dried and concentrated in
15 vacuo to give the title compound (3.3g) as a yellow oil. NMR includes signals at d
3.35(2H,t,CH,-Br); 3.8(3H,s,0-CH3).

Intermediate 54
N-[4-(3-Methoxy-4-nitrophenyl)-3-butenyl}-3,4-dimethoxy-N-

20 methylbenzenemethanamine

A mixture of Intermediate 53 (3.3g), Intermediate 20(b) (2.5g) and potassium
carbonate (1.9g) in DMF (20ml) was stirred at room temperature for 48h. The
mixture was filtered and the filtrate was evaporated. The residue was taken into
water and extracted with dichloromethane. The organic layer was washed with

25 water, dried, ﬁltéred and evaporated. The oily residue was then purified by silica gel
column chromatography eluting with dichloromethane/ methanol (95:5) to give the
title compound (3.4g) as an oil. NMR includes signals at d 2.1(3H,s,N-CH3);
3.7(6H,5,2xOCH3); 3.8(3H,5,0CHj3).

30 Intermediate 55




A solution of Internediate 41 (3.6g) in ethanol (100m ) was hydrogenated at
roomtenperature in the presence of 10% pal | adium on carbon (500ng). After

10 hydr ogen absorption was conpleted the catal yst was renoved by
filtration and the filtrate was cefBentrated to give the title
conpound (3. 59). NMR i ncludes signals at d 2.5 (3H, sNCH err]); 3;
8 (6H,s,CCH err]). L ) Interrredrate 43 15

N-[ 2- (4- Ami nophe3daR IO = - O SH A it I -
A solution of In nusll s ) in THF(50rr1) was added dropvvrsetoa
stirred suspensi Bﬁéni@%%%bmr%&uﬁgm um hydride in THF (30m) at room
tenperature ARelutibe ommémrauame-s‘rgeagpm dlﬂl@&ﬁrer(ﬁ’féthﬁﬁof ?Qn gﬁr
was added carefully to the cool ed mxture which was t I'ter

on a celite pad. achtate [ZQth\teaS/\wregaqmcdmem(ﬁﬁ tempeltdmuxdrmrthe prmdc&r pb10%
col um chr gmat ogr di chI 0 anol th . remai ni n
resi due gave the pﬁ‘ﬁf’ﬁ’é‘ t;fd‘n?(még frer tEe hlrd m%ﬁmtm&a%t%alwdar S|
2.15 (3H, s, N- CH[ Q:rafa]gst v?a&ll?é?gd Bt tgé Zﬁﬁtﬁ)ﬁ rcE]tceq{'%x?&f o givé the title compound

(6H, s, OCH[err I nternedr ate
10- D hydro-5, 7- dr(rlgl anaryoid-NMR inchatesdigratoatad 2\ (38,801-CGH,): 3.65(3H,s,0-CH/%
m xture of 2-iodqjsophthalic acid (5.8g), 2,4-dinethoxy-aniline (4.3g) and
cuprous chloride 3(71 54xQCH3kut anedi ol (20rr1) and toluene (10m ) was -~ -
heated to 120[err]. After nost of toluene has distilled off,

N- et hyl nor phol i ne (10m ) was added 30 and the m xture was stirred at -
120[err] . fog one Iheuhedidetsgr cooling and dilution with 2N

- 55 - otassi um carbonate the solution was filtered on celite.

The filtrate msWﬂN hydrochloric acid and the .

.greeni sh precipitate S e 200y rat

product (4g) vvas heat 84 OFASsHI fé)fﬂf&‘g%grl é(‘é‘tsc?‘@%&)""%‘f”sﬁ@[aeﬁ‘ﬁedf’HFXtTr%of

hour {0 pdtaéSiuir GhrbdrialeX18.BEP AL it inkR 25 6)58 PARERI0GHN Fuaithindd at
W y di ssol ving

(1.5g) by precipitation wat er an purr In 1N

sodi um hydr oxi de (lndThemiaarpivaatheanallowed to stanﬂbhcﬂﬁghuzaracmdempkdrﬁ)xre and
Anal ysi s Found: C 62.1; H 4.6;

N, 4. 3; 15 @osredjipjosryshedicer A yellpws solidoway recoeaed andkerystallised from toluene
C 62.3; H4.6; Nednalfing isopropyl alcohol (10%) 1o give the title compound (10g), MP : 1800,

. NMR includes signals at d 4.1(2H,s,CO_C_}_i_2Cl); 7.4-8.1(4H,m,aromatics);
10.3(1H,bs,NH).

20 Intermediate 57

3.4-Dihydro:-6,7-dimethoxy-N-(4-nitrophenyl)-2(1H)-isoquinolineacetamide

A mixture of Intermediate 56 (10.3g), potassium carbonate (8g) and 1,2,3,4-
tetrahydro-6,7-dimethoxyisoquinoline (9.3g) in DMF (100ml) was heated overnight
at 600. After cooling, the reaction mixture was poured onto ice and the insoluble

25 - material recovered and dried to give the title compound, MP : 173-1780. NMR
includes signals at d 2.8(4H,s,2xCH2); 3.2(2H,s,COCH,-N); 3.7(2H,s,N-CH,-Ph);
3.7(6H,m,2xOCH3); 6.2-8.15(6H,m,aromatics); 9.3(1H,bs,NHCO).

Intermediate 58

N-(4-Aminophenyl

30 -isoquinolineacetamide




10 The follow ng acid was prepared in a simlar manner to

I nt er medi at e 44. | nt er medi ate 45

9, 10- D hydro-6, 7, 8-tri met hoxy-9- oxo-4-acridi necarboxylic aci-d (1.59). IR
i ncl udes a peak at 1620cnferr] (CO60- 15 From
3,4,5-trinmethoxyaniline (3.8g) and 2-iodoi sophthalic acid (5g).

I nternedi ate 46 3-(2-Bronoet hyl ) ni t r obenzene

Phosphor us tri bromi deAXyspension Qﬁdgteaaqéatecﬁﬂo@ﬁg)s@ct Y% pgliadmmcnn-@ﬁfrbgl (1) in

t henet hyl al h t h t 0
The mxture - CHAfol GO0k daf SR B oo SplaRi Bt Mg Svanutsibh of
treated with a sobylar@gle;pf After 2h tﬂet@a&%lm SASPANERIR dAOEF, LD WRHE' F\f
organi c layer was dried and concentrat ed in vacuo to give t e t|

conpound as an oi dlcbhrcanga)ne/methanol (9:A)The fidirate @ed sashifs wera cﬁiﬂcéit[awddndl?he)

d.3.55 (m 2H CH e nt di at
ﬁp[(s, 4- Di( ?et hoxy! bi'berféilﬂw Fa‘fﬁwmshg‘iﬁf Gbgﬂgﬁm&mwm aé__p_e compoun

g\o{n a?s(;rtrj; of tnt eﬁ car )ggg)t e 51\@6 ?"“MW%%@ (Qkéé%x@éﬁbﬂggﬁq)or

36 hours. The mi xCH eNWa&?6&H S, Ph CH t-Nb,e3i7€6Hi,sme)¢HJﬁI F@I$7®(6H6ﬂta&&hﬁﬂcd)n
vacuo. The resi dug was. treated w th water extracted wth

nmet hyl ene chl ori d @ﬁ%bi’@q: NHDc extract was dried, concentrated

- 56- and purifi ed by col unm chromat ogr aphy on silica gel eluting
wi th et hyl ene chl oride/ methanol (99:1) to give the title conpound
as an oil @é&9). Intenned:atdw includes d 2.2 (s,3H,NNCH err]) and 3.7
(s, 6H 2xCCH err] ). In the same way was prepared the

fol | owi ng conmpount-[2- 1 2,3 4-Tetrahydro-6,7-dimethoxy-2-isoquinolinyDethyl]-1,4-benzenediamine

A solution of borane in tetrahydrofuran (1M; 35.4ml) was added to a stirred
solution of Intermediate 58 (2g) in THF (150ml). After 4h of refluxing the reaction
mixture was cooled, treated with concentrated hydrochloric acid to make the

15 solution up to 3N in hydrochloric acid and then refluxed again for 15 min. 10N.
Sodium hydroxide was added and the nﬁxture was extracted with dichloromethane.
The organic layer was washed with water, dried and concentrated to give a residue
which after purification by silica gel column chromatography eluting with
toluene/isopropylamine (95:5) gave the title compound as an oil (1.2g). NMR

20 includes signals at & 2.6(4H,bs,Ph-CH,-CH,-N); 3.45(4H,s,CH,-NHPh and
PhCH,»-N); 3.6(6H,s,2xOCH3); 6.3(6H,s,aromatics).

Intermediate 60
4-[2—(2.3-Dihvdro-5,6—dimethoxy-1H-iﬁoindol-2-vl)ethyl]benzenamine

25 4,5-Bischloromethyl veratro! (2.35g; S. H. Wood, M. A. Peny and C. C. Tung,
J. A. C. S.,(1950), 72, 2989-2991) was added at room temperﬁture to a stirred

suspension of 50% aqueous sodium hydroxide (5ml), toluene (25ml), 4-

aminophenylethylamine (1.5g) and Aliquat (0.2g). The heterogeneous mixture was
stirred at rocm temperature for 16 hours, poured in water and extracted with
30 methylene chloride. The organic layer was dried and the solvent evaporated in

vacuo. The residue was purified by column chromatography on silica gel eluting



(b) N-[(3, 4-D net hoxyphenyl ) nmet hyl ] - N- net hyl - 3 (3-ni trophenoxy)

pr opanani ne From 3- ( 3- br onopr opoxy) ni trobenzene and

I nternmedi ate 20(b). 10 NVR includes d 2.2 (s,3HNCH err]), 3.35
(s,2H,N-CH err]-Ph) and 3.8 (s, 6H, 2xOCH[ er r-]6l.- I nt er nedi ate 48
(a) 3-Amno-N[(3,4- d| rret hoxyphenyl ) met hyl ] - N- nret hyl benzeneet hanam ne

A solution of Int er 47( n e (50mM ) was hydrogenat ed_at
15 room tenpe‘?”é 5#@1?{@@9@F hf@@i &aﬁn?h'&i gi¥s Hie- e compounid ay3 solid
After the nage

filtered off and (t hgeg)gg}ligt Plosgﬁbqﬁm fm:m\@%ce stesétzgtzoﬁgﬁ\l/’g??ﬂe—gzt @2 N);
conpound as an oi4.6(QHR®)s,NH2); 3.7(6HR, rzm@ﬂeﬁ B.3(35, &sz:aﬁirgfr%bw k.2-
3.4 (s,2H,NH err]) and 3.8 (s, 6H 2xCCH err]). same way
was prepared the F@OFmammatsshound: 20 (b)

N-[ 3- (3- Am nophenoxy) propyl | - 3, 4- di net hoxy- N-

net hyl benzé&nenet hanam ne From I nternedi ate 47(b). NVR
includes d 2.2 (Intkenbligtdagrr])., 2.7 (s,2H NH2), 3.4 (s, 2H N CH2-Ph) and
3.7 25 (s, 6H2xCCH err]) | ntermedi ate 49

N[ (3, - Di et hoxymﬂ:ﬂiﬂw&ﬂ@ﬁmﬂvﬁﬂa 6m-mmwz-iﬂam&m
A m xture of 3- n| r!ogl nnagc acid (10g) and 1-hydroxybenzotri azole (8.26g
30 in DVF (100m ) ed at roomtenperature for 10 m nutes.

| nter medi ate 20(b) lu{xfé%é‘??g dﬁﬁﬁh@)&i ég-tét?M@Eir&yoqumohne (15.63g) and 2-

di cycl ohexyl car bodi i m tre was

stirred at room thropr-afwifrohogtophichont ¢1 @.Wg) ea thidthey 6flethhi®l (150m8) £nd
was concentrated in vacuo, treated wt rbdl | ute hydrochloric acid

sol ution, then difethylene chloride (E30mI) was heatest ti60 sfﬂraﬂul@mrﬁftmphug tairogm h
e e o™ 21| SempdiAfn8 (RO Erystals appeardd TRSE Wit collebd 1 HlnROF 8 AL

to give the title npoun
in vacuo to give the title compound (9.4g); MP : 2160. NMR(D6-DMSO) includes
signals at d 3.6(6H,s,2x0CH3'); 4.2(2H,s,N-_Cﬂ2-Ph); 4.95(2H,s,CO-C_H2-N);

6.6(2H,aromatics isoquinoline); 8(41-1,m,aromatics).

15

Intermediate 62
3.4-Dihydro-6,7-dimethoxy-a-(4-nitrophenyl)-2(1H)-isoquinolineethanol
To a suspension of Intermediate 61 (9.4g) in methanol (600ml) was added

20 portionwise sodium borohydride (2.44g) and the mixture was stirred at room
temperature for 16 hours. The reaction was diluted with water (200ml), filtered and
evaporated in vacuo. The residue was extracted with methylene chloride and washed
with water. The organic layer was dried and evaporated in vacuo to give the title
compound (1.15g), after crystallisation from ethanol, MP : 1300. NMR includes
signals at d 2.4-3.1 (6H,tﬁ,3xCH2); 3.7(6H,s,2xOCH3); 4.2(1H,bs,OH);

4.8(1H,m,H-C-OH); 6.1-8.1(6H,m,aromatics).

- 25

Intermediate 63

a-(4-Aminophenyl)-3.4-dihydro-6,7-dimethoxy-2(1H)-isoquinolineethanol

30 A solution of Intermediate 62 (2.4g) in ethanol (200m!) was hydrogenated at

room temperature in the presence of 10% palladium-on-carbon (0.3g). After



NVR includes d 3.1 (s,3H NCHerr]) and 3.75 (s, 6H, 2x0CCH err]).

I nt er redi at e 50

3- Ami no- N-[ (3, 4-di met hoxyphenyl ) net hyI ] - N-net hyl benzenepr opanam de

A solution of Internediate 49 (10g) in etharfdl- (100m) was hydrogenated at
10 roomtenperature in the presence of 10% pal | adi um on-carbon (19g).
After the hydr ogen absorption was conpl eted, the catal yst was
filtered off and hxﬁsostm gtpsion was completsdcibgrcatalysd was filteserboff and thesolytien

et hyl ene chl or i G9FrCoRERBREABPRE Bk compound (1D0e) &% e S IR Mod?,

an oil (5.56g). INMR indVRdes 3igndbs 2HN2 GHRO(6M, ﬁnslx@m;) (§5QM}125@§@1)2),

I nternedi ate 51
3- Ami no- N-[ ( 3, 4- ﬁﬁ&&%ﬁ&@ﬁﬁgw%ﬁﬁélﬂyﬂ CQe6 291 hHAHen epmupiEs)a i ne
A solution of Internediate 50 (5g) in THF (100m ) was added dropwi se to a

20 stibred suspension of |ithium alum nium hydride (2.31g) in THF
(80mM ) at room 1{ntermedi ;eqqperature and the m xture was heated under reflux
for 2 hours. Wate carefully added to the cool ed

m xt ure whi ch wasz-tBInexnom-lmdrM -[@hdrbpHenyBinethytiscetamide concentr at ed,

treated with water and extracted with diethyl ether. The organic

extract was dried, ev'gﬁérsﬁlm“éﬁ&r‘?‘ﬁﬁa‘iﬁﬂﬂdﬁ%@%pﬂ @dnwylc-ec ghlgride (20ml) at

h t h
ohl or def ot hanot 07 &S 298P 8 sobifel6y wEmbhlyBa-Welobe TE (U GhEamine (838G 1
(2.469) WilsSon, ¥c Cheas Sék. ,21926( 2461 ifnfet ya¢rie] chlorfde320ml) and triethylamine
(s, 2H, N-CHf%rr] Ph) and 3.7 (s, 6H 2xCCH[err]). 0 | nt er medi at e 52
30 4- ( 3- Met hoidygmd). ﬂ'hprrwtlgny\{a)s sarred; 5 aningat@)” and then water (20mI) was added. The
- 58 -

methylene chloride layer was dried and evaporated in vacuo. The residue was
purified by column chromatography eluting with methylene chloride/methanol
(97:35 to give the title compound (15g) as an oil. NMR includes signals at &
3.1(3H,s,N-CH3); 3.9(2H,s,CH,Br); 4.55(2H,s,Ph-CH,-N); 7.0-
8.3(4H,m,aromatics).

15

: Iritermediate 65

3,4-Dihydro-6,7-dimethoxy-N-methyl-N-[(4-nitrophenyl)methyl]-2(1H)-

20 isoquinolineacetamide
A mixture of Intermediate 64 (1.8g), 6,7-dimethoxy-1,2,3,4-

tetrahydroisoquinoline (1.4g) and potassium carbonate (1.6g) in DMF (150ml) was
stirred overnight. After removal of insoluble material by filtration the solvent was
evaporated in vacuo and the residue partitioned between dichloromethane and water.

The organic phase was dried, then concentrated under reduced pressure and the

25
product, after purification by column chromatography eluting with methylene
chloride/methanol (96:4), gave the title compound (1.65g). NMR includes signals at
d 2.8(4H,m,2xCH,); 3.0(3H,s,N-CH3); 3.33(2H,5,CO-CH»-N); 3.6(2H,s,N-CH»-
Ph); 3.7(6H,5,2xOCH3);  4.55(2H,s,Ph-CH,-NHCO); 6.2-8.1(6H,m,aromatics).
30

Intermediate 66




The Wttig reaction in THF (100m ) between 3-net hoxy-4-nitrobenzal dehyde
(1) (2g) and 3-hydroxypropyl triphenyl phosphoni um bromde (2) (5.3g) in

presence of a solution of n-butyllithium(1.6M in hexane (16.5n)
gave the title conmpound (2.6g9) as ar®3cil. 5 NMR i ncl udes
signals at d 3.4(2Ht,CHerr]OH); 3.6(3H,s,0CCH err]). (1)
CA113 (19): 171567 w . %2) A R .Hands and A J.H Mercer, J.
Chem Soc. (c), (Ndé8 Amine Dmet A-6 =6 imethoxy-N-methyl-2(1H)-
4- (4-Brono- 1-but g u)incﬁm ox: - 1-ni trobenzene Phosphor us
tribromde (0.33 opw se to a solution of

Intermediate 52 (2. 6gA idludehyst Ritsrdeaidi¥l6etN85g) 1.%&1);,1%&&@ {loo ewas
m xt'ure was stirred at roomtenperature for 1 hour en was

with a sol ution dfydpegeaatedahroom tcmpcraimebmdatmos(phmc pressune idnhm@resencersfem%
ic | ,.ed d d t the titl

conpound ( ?Eg)“aieﬁéﬁfﬁm-{?‘%w 1 (6 e hFer bizoses dhsompaon g compleied, he catalyst

3. 35(2H, t CH2- Br) iy,

[ 4- ( 3- Met hoxy- 4- T opﬁganéﬁf)%l%uto‘edﬁ) ywass Ogcgltrateltd{]%%x}gﬁﬂé_ggﬁwg (1 43g91_

met hyl benzenenet mrmhnesohd MP : 175- 2A590 NMRénéludds ¥igndIe ah &Q%(ﬁﬁnﬁ&%and

I nternedi ate 20(9}%{(&’i and potassi um car bonat e

(20m ) was stirr BH.&HEEHAN Y ﬁﬂﬂfhﬁgﬂ-_ﬂirBh),37(6H,s,Zng£3){e was
filtered and the flltrate was evaporated. The residue was taken into

wat er and extracted with dichloronethane. The organic | ayer was washed wth
25 watigr, drilagirmedibfesg7ed and evaporated. The oily residue was then
purified by silica [ col um chrorratography el utlng W|th

di chl or onet hane/ Ne{AzABInGHIEN yil} ¢the

as an oil. NMR includes, sighals at d 2. 1(3H sN- CH3) ;

3. 7(6H, s, 2xOCH[ erif9gun '.' ot [err]). 30 | ntermedj ate 55
- 59 - A solution of Intermediate 66 (1.49g) in THF (150m!) was added dropwise to

a stirred suspension of lithium aluminium hydride (0.47g) in THF (100ml) at room

15 temperature for 4 hours. Water (Sml) was added carefully to the cooled mixture
which was filtered and the filtrate concentrated and the residue extracted with
methylene chloride. The organic layer was dried and evaporated. The resulting _
.prociuct was purified by column chromatography on silica gel eluting with
methylene chloride/isopropylamine (92:8) to give the title compound as an oil -

20 (0.7g). NMR includes signals at d 2.15(3H,s,N- CH3), 2.55(8H,m 4xCH2),
3.55(2H_.s,NH2); 3.65(6H,s,2xOCH3); 6.3-7.1(6H,m,aromatics)

Intermediate 68

2-[1(3,4-Dimethoxyphenyl)methyllmethylamino]-N-methyl-N-[(4-

25 nitrophenyl)methyllacetamide

A mixture of Intermediate 64 (4.3g), Intermediate 20(b5 (3.26g) and potassium
carboﬂate (4.14g) in DMF (100ml) was stirred overnight. The mixture was filtered,
and the filtrate concentrated in vacuo to a residue which was extracted with
methylene chloride. After washing with water and drying, the organic layer was

30 evaporated to a syrup which was purified by column chromatography on silica gel

eluting with ethyl acetate/cyclohexane (1:1) to give the title compound as an oil




4- Am no- N- [ (3, 4-di net hoxyphenyl ) nethyl]-3-nmethoxy -N

nmet hyl benzenebut anam ne A solution of Internediate 54 (1.29)
in a mxture of ethanol (50m ) and ethyl acetate (20m) was
hydrogenated at room tenperature in the pregance of 10%5

pal | adi um on-carbon (0.1g). After the hydrogen absorption was conpl et ed,

the catalyst was filtered off and the solution concentrated to
give the title cc(rip?)gbchMR include( gipgnads and 2i3(3 HMYN-Cithy )p 3eB(6H g2 G CHE )¢l
2.1 (3H,s,NCH er !)l CHerr]); 3. (6H,s,2xG3H[err]35
10 I nt er medi at ’Ph' -)Chl oro-N-(4-ni trophenyl)acet am de

Chl oroacetyl chloride (11n1) was added dropwi se to a stirred m xture of
pot assi um carbonate (18.8g) and 4-nitroaniline (1 5g) in DVF (100m)
mai nt ai ned at Intermedi@fes§9r ] . The nmixture was then allowed to stand
overni ght at room terrperat ure and 15 poured into crushed i ce. A yel | ow
solid was Pecoverdd(4zAminephenymethyl d whexyphenyl)methy lamg

i sopropyl al cohol_. éé%"ﬁ tto gl ve the title corrpound (10g9), WMP: 180[err]

NMVR i ncl udes sig < 1(2Hs, COCH err]Cl); 7.4-8.1(4H, maromati cs);
10. 3(1H, bs, NH) 20 Asolddun%ff’fﬁfyrﬁk&xa@& 5.7 ture of

-3, 4-Di hydro-6, 7-di met hoxy-N-(4-nitrophenyl) ( %) ma_rlnéxoml'fl%oﬁth%eagggte/me anol

A mixture of Int dﬂrﬁédleﬂml)ws(lﬂ)@lrwﬁateﬂmmnmmmtumaﬁéat@rﬂgbhm‘njp&sﬂne inl-
tetrahydro-6, 7- d| t hoxyi s 9. 39) was heat ed
over ni ght Qfesﬁé‘f t?]%% lé‘ﬁugbﬁﬁ’ %ﬂﬂmnt(%'e%gﬂ%ﬁg% #hsorpien was

Give the tit] o commpinis g isfydpiter off At Bludié Y Eofion@ifa 16 pffh he,

d 2.8(4H, s, 2xCH etltllg ggm@ﬂjrﬂﬁ 3)G3GH eily I}IM!& inc"iudc(s%rgmlﬁ\laﬂﬂ[%%}} §£2xOCH3);
3.7(6H, m 2xOCHB) 6HM aromatlcs) 9. 3(1H, bs, NHCO .

| nt er medi ate 58 ﬁS(ZH,s,Ph- 2-NCO

N- (4- Am nophenyl ) - 3, 4- di hydro- 6, 7 di met hoxy- 2( 1H) - i soqui nol i neacet am de

- 60 -

Intermediate 70
15 N-[(4-Aminophenyl)methyl]-N’-[(3,4-dimethoxyphenyl)methyl]-N,N’-dimethyl-
1 J-ethgnediamine
A solution of Intermediate 69 (5.2g) in THF (150ml) was added dropwise at

room temperature to a stirred suspension of lithium aluminium hydride (1g) in THF

(50ml). After 4 hours, water (10ml) was added carefully to the cooled mixture

20 which was then filtered. The filtrate was concentrated to dryness and the residue
diluted with methylene chloride and extracted with hydrochloric acid (1M). The
aqueous layer was basified with an aqueous solution of sodium hydroxide (1M) and
extracted with methylene chloride. The organic layer was dried and then
concentrated in vacuo. The residue ~ was purified by column chromatography on

25 silica gel eluting with  cyclohexane/methylene chloride/isopropylamine (5:4:1) to
give the title compoung as an oil (2g). NMR includes signals at d
2.1(6H,s,2xNCHg); 2.4(4H,s,2xNCH,); 3.2(4H,m,2xN-CH,-Ph);
3.6(6H,s,2xOCH3); 3.85(2H,s,NH2); 6.1-7.5(7H,m,aromatics).

30 Intermediate 71

3,4-Dimethoxy-N-methyl-N-[4-(4-nitrophenyl)-2-butenyl] benzenemethanamine



A suspension of Internediate 57 (15g) and 10% pal | adi um on-carbon (1g) in
et hanol (200m ) was stirred at roomtenperature under a slight overpressure
of hydrogen. After 2h the catalyst was filtered off, and washed

W th di chl or onet hane/ met hanol (9: 2)85-The filtrate and washi ng were
concentrated and the 5 crystal I I ne resi due gave upon washi ng with

et hanol and drying the title co ,  MP: 1883&(3”

i ncl udes signals at dAZixEyeof I’Eﬁ@%afego(ﬁ(% Bmwum carbonate ( [aedrl}

3.6(2H, s, Ph- CH[ erzi(],_; %Oplgenyf)%? %%\l'ﬂr g\ggfgar? a%g al7 .13 M’e‘é Elhgxrnorgat( 58%3 1398-

8. 65( 1H, bs CONH) .

N-[2-(1,2, 3, 4- Tet 1403y & @=fotRy 2 PRhlasNe B00RAYIWaS RlriuReh XSt 19/]

am ne A sol ut?onji%f boraﬁsgol nﬂt et r ahydr of urald’ur; Aﬂgp&ﬁﬂn{h%d
was added to a sttihprrex;ture was filtered| andi eyapofattdhirevamwi. The rEﬁd(ng)aslpurfﬁdEl by

150mi Al.ter 4h XI ng the.reaction e was cool ed,
'E r eat eZ:I wi £h conccéﬁ‘ftP |ehpting with Hle{h(qupﬁ@log'x?@’)r(rpshanol Ode:2P) orgive
to 3N in hydrochlggifle u "
Sodi um hydr oxi de %sﬁ%ﬁg &gg&n{i tg{ﬂt}r mgggyp F%c n%ﬁ a.'?‘d{? zéﬁys N-CHs);
di chl or omet hane. 3.9(6H,s,2xONeE 507T(QHLh globbly dond)a 6. X8 i sroniatibs PRIOMe) gﬁr'l £dnd

and concentrated to_give a residue whi ch after purificatidn by
silica gel col unr®-tHAbataamabes,PRYQ) ng wit h

t ol uene/ i sopropyl am ne (95:5) gave the title conpound as an oil (1.2g). NWR
20 I ncludes signals at d 2.6(4H,bs, Ph-CH err]-CH err]-N);

3.45(4H, s, @bl er r | midrinBdiaredi2 : PhCH err]-N); 3.6(6H,s,2x0CH err]);
6.3(6H, s, aromati cs) . ] I nternedl ate 60

4-[12-(2, 3-Di hydr4 Amis -dip

4
J

[ B 4 : O g4 i

, 5-Bi schl oronet hyl vegratr Pen and C. .C. Tun

. A C S, (1950), 6‘?"‘?3&& %bifg’gwgs &&fa‘\él'é gf‘t P‘}%‘H TR With Stiging m 8
stirred

(25m). 4 RS RT il B rf‘“?g‘“*’*”"é?am feoRRRLI UG 454 (D) Troh Fodier
het er ogeneous ni Xtlifigd wamshen added slowdy, andabe ﬁacﬁmﬁmit&meiﬂidatdd drder fflux for

hours, poured in vvater and extracted with 30 met hyl ene chl ori de. The
organi ¢ | a}®r was 1hy Tihe gixivee tvneﬂemevmate%mfeﬂeem ypdium hydroxxd@aedextrwxed

residue was puri fygl R i Uil rik (;rng ?:%e?BAX dRBa 3hd ¢ &a%opzﬁed & 8% give the

- 61 -

title compound (0.21g) as an oil. NMR includes signals at d 2.15(3H,s,N-CH3);
3.8(6H,s,2xOMe); 5.55(2H,m,double_bond); 6.3-7.2(7H,m,aromatics).

20 Intermediate 73

3.,4-Dimethoxy-N -methvl-N-[S—(4-nitrophenyl)_-2—propenyl] benzenemethanamine

A mixture of Intermediate 20(b) (3.6g), 1-chloro-3-(4-nitrophenyl)-2-propene
(4.8g; Cignarella and al., J. Med. Chem., 8, (1965), 326-329) and potassium
carbonate (3.5g) in 4-methyl-2-pentanone (60ml) was refluxed for 3 hours. After
25 cooling, the mixture was filtered and the filtrate was evaporated in vacuo. The
residue was purified by column chromatography eluting with methylene
chloride/methanol (95;5) to give the title compound (4.9g) as an oil. NMR includes
signals at d 2.25(3H,s,NCH3); 3.2(2H,d,'N-_C_H2-CH=CH); 3.5(2H,s,NCH,Ph);
3.85(6H,s,2xOMe); 6.55(2H,m,double bond); 6.8(3H,d,aromatics Ph(OMe)2);

30 7.4 and 8.1(4H,2d,aromatics PhNO2).




wi th et hyl ene dichloride/ nethanol (95:5) to give the title conpound as a

solid (0.69), MP: 150[err]. NMR includes signals at d

2.7(4H, mPh-CH err]-CH err]-N); 4.6(2H,bs, NH err]);

3.7(6Hs, 2x0OCH err]); 3.8(4H,s, 2xN-CH[ err] Ph)G6 6. 2-

7. 0(6HmM aromat i cs) 5 Internediate 61 1

-(4-Ni trophenyl)-2-(1, 2, 3,4-tetrahvdro-6, 7-di met hoxy- 2-i soqui nol i nyl ) et hano
ne hydroﬂ.‘.ﬁmj_4 A sol ution of

6, 7- di met hoxy-1, 2 _
br ono- 4' -nltroac éﬁ'ﬁl%

net hyl ene chl oride ( 1ﬁﬁeﬂrﬂedms 7Bqatsgyl »@E dﬁ@,ﬁ%a]m B%xaﬁe Bpme&lanéi mmml) and
cooling to room tenperature yell ow crystals appeared. These were
col l ected by fil teoncenwatgdchydroehloric acid (10ml) av acom t¢mpeganeretwich mmmg Iron

TG SR o) RO 58 va thenh eIy AP [ ppRoon G vasaeSlesgdlaor .5y -
15 6. 6( 2Har 0 MREkLSoolnB A MikhiE vas @&a‘b‘dn{&@ 'RRBd WitH water (20m), basified with

| nternedi ate 62

3, 4- Di hydr o- 6, 7- dsodétrhdwyyiraxie solutivapbeiehiratedlidd-éxaeqtedwith deathfieetibr. The
To a suspension of Intermediate 61 (9.4g) in nethanol (600n) was added 20

portionwi se sodi UORSRBIELaxpa vag dried andigyaparated tecsive sheditle campound (3-838) s an ®Fm

il Terod and | AMRYESEIGERAS A Sp A NGB 3B i i B Ry

met hyl ene ¢bl ori dRSE@H]s, ); 3.6Q2H.s,N ¢318m1 £2xONRS, 37-93519H, nh B¥oRatiéS dnd
~dried and evaporated in vacto to give the tit corrpound (1.159),

after crystallisadquble bangn et hanol, MP: 130] err] . NMR includes 25

signals at d 2.4-3.1(6H m 3xCH); 3. 7(6H, s, 2x0CCH err]); 4.2(1H, bs, OH);
4.8(1 HmHGCOH); 6.1-8.1 (6H maromatics). I nternedi ate 63

a- (4- Am nophenyl ) mésrfhedialV ey 0- 6, 7- di met hoxy- 2( 1H) - i soqui nol i neet hanol 30
A solution of Internedirate 62 (2.4g) in ethanol (200m ) was hydrogenat ed at
room t enper at ur e 1,8,3{4Eepahydeméenentioxiyo24 2 ¢d-hiabphenydethyilisoqninbline3g) . Af t er

15 ‘A mixture of 1-(2-bromoethyl)-4-nitrobenzene (6.4g), 1,2,3,4-tetrahydro-6-
methoxyisoquinoline (4.6g; Danicl J. Sall and Gary L. Grunewald, J. Med. Chem.
1987, 30, 2208-2216) and potassium  carbonate (9.7g) in DMF (150ml) was stirred

at 500 for 15 h. The  mixture was evaporated to dryness and the residue was

extracted with dichloromethane. The organic layer was washed with water,
20 dried, filtered and evaporated. The residue was then purified by column

chromatography eluting with dichloromethane/methanol (98:2) to give the title

compound (2g) as an oil which solidified on  standing.

NMR includes signals at d 3.6 (2H,m,N-CHyAr), 3.7 (3H,s,OCH3).

25 Intermediate 76

4-[2-(1,2,3,4-Tetrahydro-6-methoxy-2-isoquinolinyl)ethyl}-benzenamine

A solution of Intermediate 75 (2g) in ethanol {100ml) was hydrogenated at
room temperature in the présence of 10% palladiuin-on-carbon (0.2g). After the
hydrogen absorption was completed, the catalyst was filtered off and the filtrate was

30 concentrated in vacuno to give the title compound (1.8g) as an orange oil which

solidified on standing.



- 62 - hydr ogen absorption was conpleted, the catal yst was
filtered off and the sol ution was concentrated to give the title
conmpound (1.9g) as a white solid, MP. 168[err]. NMVR i ncl udes
signals at d 2.4-2.9(6H, m3xCH[err]) 3. 5( 2H6Ds, NH2) ;

3.7(6H,s,2xCCH err]); 4.55(1H,tHCOH); 6.25-7.1(6H maromatics). 5

I nterrredl ate 64

2- Bronp- N- et hyl - N—MB&“HFW%HSH?IS) pedni) @Ebsaitigd, 3.55 (2H,s,N-CH Ap),3.65
sol ution of brono om de (30g) in nethylene chloride (20rr1) at

00 was added a so ’| on " N-net hyl - 4-ni trobenzenenet hanam ne (8.3g; G |I.
10 Wl son, J. Chem Soc 1926, 2461) in nethylene chloride (10m) and
triethyl am ne (12rr1) The reaction was stirred 5 mn. at Of[err]
and then water (ZMMded The met hyl ene chloride | ayer was
dried and gvapor aj ed 'H acu ) | due purified by colum
chr omat ogr dphy el t¥a~w SYGTO- O, ] : Jafdtnitrophenyl)-dzoxp-2a
give the title co?%@%ﬂ]é%ggicméﬁan 0|I Nl\/RlncIudes signal s at d 15
3.1(3H,s,NCH err [err]Br); 4.55(2H,s,Ph-CH err]-N); 7.0-

8. 3(4H, m aronatics) . - A mixture of 3-niwdcinmamsic atid (@0g) and 1-hydroxybenzotriazole (8. 2g) in
3, 4-Di hydro-6, 7- Mh%y N-net hyl - N-[ (4-ni trophenyl ) nmet hyl ]-2(1H) -

i soqui nol i neacet (100ml) was stifred at IROM x tIemPerpture Pélmnaﬂ@,ii&'l(eﬁa&wm-

6, 7- di net hoxy-1, 2 nol i 1. a ot agsj um
carbonate (1.6g) ??317 3&1‘-“?%{)’% )lswgﬁ" iaBefHe (SH&L& P"r“édpﬁ?/‘i arff%%‘? rt]ﬁ}f%‘?’ d i’
renoval of 1onsol umbyclaﬂéaqktaabocnﬁnﬂ‘dbl(wég)&Euﬂié%ﬁ(ﬁlr&%s stied at 500 fo 48hand
evaporated in vacuo and the residue partitioned between dichl oromat%ane and

water. 25 Tehendil gﬁﬁl cTherfaltzate\was donmtratédem_gzmqetreatadedtmdﬂme sodium
reduced pressure after JII,BI cati.on by col um

chr oma';] ogr faplhy el @f‘ﬁﬂ é“%l qag m%cgwét%ucfichlorome & Arisdiprgatic extragy was
L e L, et s iAo i ot

3. 6(2H, s, N- CH[ er riethanol (97:3) td%l)& the. titlecddnspodmdCHBe). 'NMR includes a signal at d 3.85

455(2Hs Ph CH[e 2-8.1(6H maromatics). 30
| nt er nedi att (65-{.3,85?[0))

Intermediate 78

2-[3-(3-Aminophenyl)-l-oXopi'opvll-l,;3,4—-ten'ahvdro-6,7-dimethoxy-isoguinoline ,

A solution of Intermediate 77 (7.8g) in ethanol (100ml) was hydrogenated at
20 room temperature in the presence of 10% pélladium-on-carbon' (1g). After the
hydrogen absorption was completed, the catalyst was filtered off and the filtrate
concentrated in vacuo to give the title compound (6.8g).
IR: Freq CO: 1640 cm-1, Freq NH,: 3450 cm-1.

.25 Intermediate 79

3-13-(1,2,3,4-Tetrahvdro-6,7-dimethoxy-2-isoquinolinyl)propyl] benzenamine
A solution of Intermediate 78 (6.8g) in THF (100ml) was added dropwise to a

stirred suspension of lithium aluminium hydride (3g) in THF (100ml) at room

temperature and the mixture was heated under reflux for 3 h. Water was then added

30 carefully to the cooled mixture which was filtered, evaporated and extracted with



- 63 -
N-[ (4- Am nophenyl] ) net hyl ] - 3, 4- di hydr o- 6, 7- di net hoxy- N- net hyl - 2( 1H) -

i soqui nol i neacet am de A solution of Internediate 65 (1.65Q)
in ethyl acetate (100m ) was hydr e@8rat ed at room tenperature and
at nospheric pressure in the presence of 10%5 . ° pal | adi um on- car bon

(0.34g). After hydrogen absorption was conpleted, the catalyst

was filtered of f ehef- memwa@dnmgm&gmmw@tmvcdlegugcﬂmmdt(ﬁég) as an
MP: 175-215[err]. NWMR includes

d (1.43 lid,
signal S R 2923(°}hwmchéﬂl[“3}%?‘}°‘éﬁ‘&“&‘e sol! oxCH err]):
3.2(2H, s, CO- CH erm.%Nﬁzﬁwmgﬁ[_grr] -Ph); 3.7(6H,s,2xCHerr]). 10

Interrredi ate 67 ,
N-[ (4- Ami nophenyl ) net hyl ] - 3, 4- di hydr o- 6, 7-di net hoxy-N-nethyl -2( 1 H)-

I soqui nol i neet haggm’ ne . A solution of Internediate 66 (1.49q)
in THF (150n) L tedhtopwi se FO a stirred suspension of
l'i thium al um nium_ 313‘_]5} . | ). abh ?&ag '_ } 1

tenperature for 4NOU

m xt ure whi cA mui'et bf EIEZ%-%E@RS‘ 3Jﬂ¢-ﬂ1tﬂdphéhé Wropihé %Q%fgﬁ%)tﬂﬁl

resi due extracted with | ene chlorid e organic | ayer was

dri ed and evaporaﬁ‘&!meqllﬂﬁmg)mgsopmpaml (1W&hmmtmﬂadf@yl&bm

chromat ogr aphy on ut &

chl ori de/i sopr opyT“ §R4"R§’% gge gﬁy ‘?}1% ast%stﬂhﬁ%frgﬁﬁqﬁa gyg the, tifle comgound
(0.79). NMg incl L{\g@g)ggg%hgséﬁdd 2.15(3H,s,NCH err]);

2.55(8H, m4xCH err]); 3. 55( 2H, sNH[err]) 3.65(6H,s,2x0CCH err]);
6.3-7.1(6H m ar orMMR:m):ludes signals at d 2.3t(8HsNHCH 9), 59 (6H,s,0CH )

2-[[ (3, 4- D net hoxyphenyl ) net hyl ] met hyl am no] -N-nmethyl -N-[(4- 25

ni trophenyl ) net hyl ] acet am de A m xture of Internedi ate 64

(4.39), Internedi (3.26g) and potassium carbonate (4.149)
in DVF (100n) Bidmeiaig)s1 verni ght. The m xture was filtered,

and the filtrate bohamihophenoky)sB-i]3;4-dimethoxyphenyl)rethii]methyiRami @_QIZ-&Q%I
wth nmet hyl ene chloride. After washing wth water and drying, the

orlg-an'i c Ihal;ﬁer was 30 soluthdaﬁeamdlamSQ(wrlustlmpbﬁ(maﬂ) was hydeogenated at
Coetat el oyol onon duB tehtheHedeC € bresepes of 10 pafifhafioh hafioh (0.8). After the

hydrogen absorption was completed, the catalyst was filtered off and the filtrate

concentrated in vacuo. The oily produét was then purified by column
chromatography eluting with dichloromethane/methanol (95:5) to give the title

20 compound (5.8g) as an 0il. NMR includes signals at d 2.25 (3H,s,N-CH3y), 3.8
(6H,s,0CH3).

Intennediatc 82

3,4,5-Trimethoxy-N-methyl-N-[3-(4-nitrophenoxy)propyl]benzene methanamine

25 A mixture of 1-(3-chloropropoxy)-4-nitrobenzene (4.6g), 3,4,5-trimethoxy-
N-methylbenzenemethanamine (4.1g; Sigma) and potassium carbonate (2.9g) in
DMF (60ml) was héated at 700 for 24 h. The mixture was then filtered and the
filtrate evaporated. The residue was taken up in water and extracted with
dichloromethane. The organic léyer was washed with water, dried, evaporated and

30 purified by column chromatography eluting with dichloromethane/methanol (99:1)



- 64 - (5.79). NMR includes signals at d 2.3(3H,s,NCHerr]);
3. 7(6Hs, 2x0OCH[ err]); 4.5(2H, s, Ph-CH err]-NHCO .

I nternediate 69 5

N-[ (4- Am nophenyl ) net hyI] 2-[[ (3, 4- di met hoxy¥henyl ) met hyl ] - met hyl ami no] - N-

met hyl acet am de A solution of Internediate 68 (5 79) in a

m xture of ethyl aceta e/ pet hanol dro enat t
room t enper at ur e Q&S é‘ﬁ'@%ﬁgég‘§g}§s Pfel%gwgl % ?%&5&
pal | adi um on- car f r n was 10 corrpl et ed,
t he catal yst wast{? ter&gg)b?? dc’é%g&gltr oncentrated to give t he
title conpound (5.2g) as an oil. NWMR incl udes S|gnals at d

3. 8(6H, s, 2x0OCH3) ; 4.5(2H, s, Ph-CH[ err] - NCO) . | nt er medi ate
70 15 'Intermediate 83

N-[ (4-Am n pheny@rf?tﬂﬂr]nnonhén%x

\IN- i et hyl -
1, 2- ethane iam n ' & e THE

(150m ) was added dr ogWohftiohtof In:emema&mst@gm@e%me(lwmp) vs::sl Hycﬁégena:ed at
suspensi on of lithium alum nium hydride (19) (50

hours, water (10mopmitesnpeidtntedatie ptdsyncmof ﬂue%cpailla;ﬁum-an-tsradmﬂ(o Sg) V\Amh

Wasthenflltere The filtrate was concentrated.to dryness d th si.d
BT ut od i th et HAGEPEETASOTAD MeCEaIEs @awammrfﬂmw}an&eﬁa sqlfpn

The aque
hydr oxi de (1M ay&éﬂ%MEO%g%@gMI en or| e. h“gi“c??gg ?gk
l-ayer was dgi ed and 2.08(3H,s,N-CH,),325 (2H\s)CH pAT), GSV(GH,UDMEDLe resi due was

purified by colum chromat ography on 25 silica gel eluting with
cycl ohexane/ net hyl ene chloride/isopropylamne (5:4:1) to =~ gi ve the

title conpound as%% NMR i ncl udes signals at d 2.1
(6Hs 2XNCH3) ; [err]); 3.2(4H, m 2xN-CH err]-Ph);
3. 6(6H, s, 2xOCH er 1.} 3:4-Peditydrd-6 Mdimethoky-26{(4-methdx¢EB-Aitfphemylacétyilisogifioline

Intermediate 71
3, 4- Di net hoxy- N- met hy A- b g turgdofnd tmopitoanyy By ri2raphearylhtetie ngid ¢ kg ansdi nd -
15 hydroxybenzotriazole (0.95g) in DMF {30ml) was stirred atroom temperature for

10 min. 1,2,3,4-Tetrahydro-6,7-dimethoxy-isoquinoline (1.1g) in DMF (20ml) was

then added, followed by dicyclohexylcarbodiimide (1.2g) and the mixture was

stirred at room temperature for 6 h and then filtered. The filtrate was concentrated in

vacuo, treated with dilute sodium hydroxyde and extracted with ethyl acetate. The

20 dried organic extract was evaporated to give the title compound (1.6g) as an oil
which crystallised from-ethanol as a white solid, MP 1750, R: Freq CO: 1650 cm-
1. | |
Intermediate 85

25 2-[1(3-Amino-4-methoxyphenyl)acetyl]-1,2,3,4-tetrahydro-6,7-

dimethoxyisoquinoline

A solution of Intermediate 84 (1.6g) in ethanol (50ml) was hydrogenated at

_ room temperature in the presence of 10% palladium-on-carbon (0.3g). After

hydrogen absorption was completed, the catalyst was filtered off and the solution

30 was concentrated to give the title compound (1.4g) as an oil. IR:'Freq CO: 1650 cm-
1, Freq NH,: 3340-3440 cm-1.




- 65 - A mxture of Internediate 20(b) (9g), potassium
carbonate (8g) and 1-chl oro- 4(4-ni trophenyl)-2-butene (10. 69;
Morgan and al., J. Med. Chem, 8, (1986), 1398- 1405) in

4- et hyl - 2- pent anone (300n1) was refluxed £80-18 hours. After cooling,

the m xture was filtered and evaporated in vacuo. The residue was purified
by 5 col um chr omat ogr aphy el uting wi th nethyl ene chl ori de/ net hanol
(97.5:2.-5) to give the title conmpound (2g) as an oil. NWR includes

signals at d 2. ZiﬁH; §E§ tgﬁ) ; 3.9(6H, s, 2x0Owe); 5.7(2H m doubl e
bond); 6.9(3H m h(Owe)2); 7.4 and 8. 15(4H 2d, aromati cs
PhNd err]). 105-12-dntes ediedi gh @ro 6,7-dimethox i i 1:2-
N-[ 4- (4- Ami nopheny uteny y
I nternmedi ate 71 (iethtxybewrenainineol ved at roomtenperature with stirring in a
m xture of methanol (50nd concentr d hydr loric acid (2m ). .Iron
powder (1. 5 salatios Exnmﬁéﬁn.ﬁ%rﬁﬁ?@mawmw@m%
heat ed under refl| . :)Qﬁ‘?dt

basi fied \(/;\nth sod Pﬁrrenh(ﬁbdéél SIocile"" ténﬂe_:ﬁfa rhgﬂ(}pﬁgﬁ’% e@%)qﬁ g e?%(ﬁ'ﬂn SHAgem
The organic | ayenempaaaﬂfemﬂmaduﬁmwwaﬁhmbduhdmwmmtfa ShVWzttélavas then added
title conpeund (O. Zlgl)l as an oil. NMR includes signals at d

2. 15( 3H, sN--CH[ er cpzefully to the coolzdgnixkure vhichmps tenduitered,Avepomsted angrrrrracted
6.3-7.2(7H,
340 ot hoxy. N B GRTheExtct v Bl %sv%‘éo 18 526y ey compnund €126 %

A mxture of | ntqhpAGiEER selidified dmstitlin

1-chl or 0--3- (4- ni trophenyl ) - 2- pr opene ' (4.8g; Cignarella and al., J.
Med. Chemip 8, (136MM§3M$%ﬂot assi um carbonate (3. Sg) in
"4-mét hyl - 2- pent anone (60nm ) was refluxed for 3 hours. After 25 cool i ng,

the mxture was filtered and the filtrate was. evaporated in vacuo. The
resi due was puri fijefhh&ae @7umm chr omat ogr aphy el uting with methyl ene

chl ori de/ met hano give the title conpound (4.9g) as an oil. NM
i ncl udes _g@nﬂwaHVdﬂz[ﬂaé;&jg@MHMLMN CH err]-CH=CH);
3. 5(2H, s, NCH2Ph) ; : 3. 85(6H, s, 2xOwe) 55 oubI e bond);

6.8(3H, d, aromati cs PH: Orixtpse 0B3-(3- brmapmxg)i‘%-zmrg engeneek 08, PhileRp.4-

15 tetrahydroisoquinoline (5.1g) and potassium carbonate  (10.6g) in DMF (100ml)

was stirred at 700 for 24 h. The mixture was then filtered and the filtrate
evaporated. The residue was taken up  with water and extracted with
dichloromethane. The organic layer was  washed with water, dried, evapbrated and
purified by column - chromatography eluting with dichloromethane/methanol

20 (96:4) to give  the title compound (8.8g) as a yellow oil. NMR includes signals at
d 3.6 (2H,5,N-CH,Ar), 4.1 (2H,1,0-CH,).

Intermediate 88

4-[3-(1.2.3,4-Tetrahydro-2-isoquinolinyDpropoxy]benzenamine

25 Intermediate 87 (8.8g) was dissolved in a mixture of methanol (80ml) and
concentrated hydrochloric acid (50ml) at room temperature with stirring. Iron
powder (7.9g) was then added portionwise and the mixturé was heated under
reflux for 2 h. The mixture was then  cooled, poured onto ice, basified with sodium

hydroxide and  extracted with ethyl acetate. The organic layer was washed with

30



- 66 - - I nternediate 74

4-[3-[[ (3, 4-Di met hoxyhenyl ) met hyl ] net hyl am no] - 1- propenyl ] benzenam ne
Internmediate 73 (4.8g) was dissolved in a mxture of nethanol (100m) and
concentrated hydrochloric acid (10m) at red@m-tenperature with stirring.
lron 5 powder (5g) was then added slowy and the reaction m xture
was refluxed for 0.5h. After cooling, the m xture was evaporat ed,

diluted with wat evat(nz@mbgl ang geaporased (g give the title compownid (58 a5 v ted oil. NMR

organ o | ayer  wasnapaSERs Selbh iRt Y RELSR I ompouna (3. o50)

as an oil. NVR i ncludes signals at d 2.2(3H,s,NCHerr]);
3.15(2H,d, NNCH err]-CH=CH); 10 3. 5(2H S, NCH[err]Ph)
3.6(2H, s, NH[ er r] )Intemedi6id 89, 2xOve) ; 5. 7- 6(9H, m aronmati cs and
doubl e bond) .

1,2, 3, 4- Tét r ahydrk2a

Amxtare of Lz b (’%‘?@“‘*%éffé?*ﬁ“'ﬂiﬁ a‘f&% Efte <3%z.s§he e ﬁ—%@%@a@
Chem 198ethoRPiseq@iBolintl@)78 fIIIhnEElUﬁSﬂI )] Gaﬁ,ar.bgﬂaiem(@ J/Mled. ChéiE
(150m ) was stirred at 50[err] for 15 h. The m xture was

evapor at ed t o dr yk8ds3Q230832216)andhatassiim  carbonate (6.7g) mdseptopangl (1501!11) was

di chl h Th
Fi [ Tered and ovapbPReCHRTREPEY e B s V#) Staopyaced o tppgs® and the

chromat ogrgphy el rdsidid whk t Nesdttdetdal R BicRRIPSHEMaRE e %ﬁ’n@)ayex‘ RadiviSheld@ith
title conmpound (2g) as an oil which solidified on Standing

NMVR i ncl udes si grwiater,alried, filtéref2indravhpaiifeds The 3esidyeswasthedigusfiefl) . by celimn
I nternedi ate 76

2.3, 4 Tet  ahydr cplxsowamm&zelv%wtaaanmommefmysmnamy to give the itle

ooy o of 1 G P el Gkl GHIZ0L (99000) i sirdicesnth o

t he hydr@iem, A, 3N (3148, l|eted, the catalyst was filtered

off and the filtrate was concentrated in vacuo to give the title

conpound (15. 8g) as an orange oil which solidified on standing.
Intermediate 90

4-[2-(1,2,3,4-Tetrahydro-7-methoxy-2-isoquinolinyl)ethyl]-benzenamine .

A solution of Intermediate 89 (1.6g) in ethanol (100ml) was hydrogenated at
room temperature in the presence of 10% palladium-on-carbon (0.16g). After the
20 - hydrogen absorption was completed, the catalyst was filtered off and the filtrate was
~ concentrated in vacuo to give the title compound (1.4g) as a white solid, MP: 82-
840, o |
NMR includes signals at d 3.4 (2H,s,NH,), 3.45 (2H,s,N-CH,Ar), 3.55
(3H,s,0CHy).

25

Intermediate 91

A mixture of 1-(2-bromoethyl)-3-nitrobenzene (2.3g), 1,2,3,4- tetrahydro-6,7-
dimethoxyisoquinoline hydrochloride (2.3g) and potassium carbonate (3g) in DMF
30 (50m1l) was heated at 500 for 12  h. The mixture was then filtered and the filtrate

evaporated. The residue was then taken up in water, extracted with



- 67 - NMR includes signals at d 3.4 (2H,s,NHerr]), 3.55
(2H,s,N-CH err] Ar), 3.65 (3H,s,CCH err]). I nternedi ate
77 5 1,2, 3, 4-Tetrahydro- 6, 7-di met hoxy-2-[ 3-(3-ni trophenyl) - 1- oxo- 2-
propenyl ] i soqui nol i ne A m xtureef. 3-nitrocinnam c acid

(10g) and 1-hydroxybenzotriazole (8.2g) in DMVF (100m ) was stirred
at roomtenperature for 10 mn. 1,2, 3, 4-Tetrahydro-

6, 7- di met hoxy- i soquidichloneméthags, V\I&ﬁxd‘dheviapiﬂd&d ant PuriFieRich P¥olamn chromato%raphy

di cycl ohexyl carbodiim de (10.6g) and the m xture was stirred at 50[err
48 h and t Hduting Witk edichipromerhane/methanoh ©% brie giverthe title Emmzdiil Ag) as

treated with d||utes o s dr.oxi,de

di chl oronet hane. The gerl e ‘}5H§M§B‘°&{%¥? gg?al %33% éﬁtbﬁ%@%ﬁb’ﬁﬁﬁ%@%ﬁ&)wﬁ
purified by colum chromatography eluting w th dichloronethane/

met hanol (97:3) to give the title conpound (7.8g). NMR incl udes a si gnal at

d 3.85 15 5 ( 6H, s,lo@Hnediale)92 | nternedi ate 78

2-[3-(3-Am nophenyl) : tra ydr o- 6 7 d| met hoxy-i soqui ho
Tine ALkl SURSLOKY-zpsoquingynviethyly henzspammaon )
was hydrogenated at 20

pal | adi um on- car bon (1g)A sxpggg‘(%fﬁﬂﬁ%@&ﬁ{e%i Q ‘@g“gﬁﬁ?ﬁp@"ﬁf V\gdrogenated at

conpl eted, the cat alrpsm waspdrature ire theopreservd dmfo%lﬂallﬁditﬁn-on carbon (0 14E) After
concentrated in vacuo to give the titl.e conpound (6. 89).
CO 1640 cm 1, Freq hydregenjabscyption was gompleted, the camlv@bw&%ﬁltmomnd the filtrate was

TR é?%écg'cg%@m?@‘%%%%@%%%?&Sﬁéh%?ﬁfﬁ 8Ebl Bhich

stirred suspensi on Gblildifiegi um al um ni-um hydri de (3g) in THF (100m ) at room
tenperature and the m xture was heated under reflux for 3 h. Water was then
added 30 car efNMB molutdc:e sigwilechtrd Bt 6i(2HyhNe CHWATY,i3.781(68,5,0CH3), 4.5

evaporated and extra&hedbﬂl
2)-

Intermediate 93

15
N-[(3.4-DimethoxyphenyDmethyl}-4-methoxy-N-methyl-3-nitrobenzenecthanamide

A mixture of 4-methoxy-3-nitrobenzeneacetic acid (1.2g; CA 87, 84684h) and
1-hydroxybenzotriazole (0.95g) in DMF (30ml) was stirred for 10 min. Intermediate.
" 20(b) (1.1g) in DMF (20ml) was then added, followed by dicyclohexylcarbodiimide

(1.2g) and the mixture was stirred at room temperature for 6 h and then filtered. The

20
filtrate was concentrated in vacuo, treated with dilute sodium hydroxide and.

extracted with ethyl acetate. The dried, organic extract was ev'aporaned to give an oil
which was purified by column chromatography eluting with
dichloromethane/methanol (95:5) to give the title compound (1.5g) as an oil.

IR: Freq CO : 1640 cm-1.

25

Intermediate 94

3-Amino-M-{(3.,4-dimethoxyphenyl)methyl]-4-methoxy-N-methyl-

benzeneacetamide

30 A solution of Intermediate 93 (1.45g) in ethanol (40 ml) was hydrogenated at

room temperature in the presence of 10% palladium-on-carbon (0.25g). After the



- 68 - ether. The extract was dried and evaporated to give the
title conpound (5.4g) as an oil which solidified on standing.
IR Freq NH err]: 3350-3450 cm 1. 5 -73Llnternedi ate 80

1-[[ (3, 4- Di mret hoxyphenyl ) et hyl ] met hyl am no] - 3- (4- ni t rophenoxy) - 2- pr opanol
A m xture of 1, 2-epoxy-3-(4-nitrophenoxy)propane (6g; Sigm) and
| nt er redi at e 20( bydsaggh abmrpémpmpanmple(tagwlm Jatglyst wasifilsered offeand the Isgbatioor
18 h and evapor at eg. T.hethoi ly resi dug Y\ﬁé} crystallised fromether
to give the titlé”aESH%E?ﬂﬁﬁl‘e & give 35%&@.—%;!@&9—&- SO | g. NMVR
i ncl udes si gnal s at 3 J + $350R%4 50 S) -
I nternedi ate 81 R ng%:é iéﬂéﬂ%ﬁé&mﬂ% 3 %
1- (4- Ami nophenoxy) - 3-[ [ ( 3, 4- di met hoxyphenyl ) net hyl ] met hyl am no] - 2- pr opanol
15 A_solutjon of Internediate 80 (8g) in ethanol (100mM) was
hydr ogenat®d at Intermediate 93om t enperature in the presence of 10%

pal I adi um on- car o .r (A h ey, - hydrogen, absar pt i wa -
conpl eted, the c% ’{’9 &q’} i i Ofh dt ot CI%ODXL- —metshyl-

concentrated i n \wattpecthdmihd Y product was then purified by colum

chromat ogr aphy eluting wth drchl oronet hane/ met hanol (95:5) to give the
title 20 - conpoukdolagos gf Imsrmediasé P4 (NRE) inrBHE (30mB iwgs atidedhdrogwise26 a

3H, s, NNCH3), 3.8. 6H, . . . t. [ 82

o B o) hovy S sspensiqmdt By un i Bm byirils, (0 Srin L K SAmD Ak sporm
25 A, - 4= nj

2 5 tri n noxy Cbbidtife Ahg dné miEihOUASHERRN bhade Rithix FIFRAE!Wiaek 08 addea

pot assi um car bonzaeefullydo)thecooled mixtur®WhichGuas) theasfiheride vashed Gyiel MHEF,or
24 h. The m xture was then filtered _and the filtrate evaporated.
The residue was ©CYRRITaEE and exeeted with cshary The extragt (s dried and evaporated to give

di chl or onet hane. 0 ni c.l.aver wag washed wth water, dried, evaporated

and 30 pur iﬂﬁ]m%@@ﬁ%ﬁat ography eluting with

di chl or omet hane/ IRt FRGNHA: 335813450 cm-1. -
15

Intermediate 96
1,2,3.4-Tetrahydro-5,6-dimethoxy-2-{2-(4-nitrophenylethyl] isoquinoline
A mixiure of 1-(2-bromoethyl)-4-nitrobenzene (0.3g), - 1,2,3,4-tetrahydro-
5,6-dimethoxyisoqﬁinoline [0.25g; R. D. Haworth, J. Chem. Soc., 2281 (1987);
20 Robin D. Clark, J. Med. Chem., 59_6-600, 33, (1990)] and potassium carbonate
(0.5g) in DMF (25ml) was heated at 600 for 3 h. The mixture was then filtered and
the filtrate evaporated. The residue was taken up in water, extracted with
dichloromethz\ne; dried, evaporated and purified by column chromatography eluting

with dichloromethane/methanol (99:1) to give the title compound (0.3g) as an

25 orange solid, MP:970. NMR includes signals at d 3.6 (2H,s,N-CH,Ar), 3.75
(GH,S,O(.:Hs)
Intermediate 97
4-[2-(1,2,3 4-Tetrahydro-5,6-dimethoxy-2-isoquinolinyl)ethyl}-benzenamine

30 A soiution of Intermediate 96 (0.3g) in ethanol (20ml) was hydrogenated at

room temperature in the p'rescnce of 10% palladium-on-carbon (30mg). After the



- 69 - to give the title conmpound (5.8g) as a yellow oil. NWR

I ncl udes signals at d 2.15 (3H,s,NCHerr]), 3.3

(2H,s,CH err]-Ar), 3.7 (9H,s,CCH err]). Internmediate 83 5

N-[ 3- (4- Ami nophenoxy) propyl ] -3, 4, 5-tri nmet hoxy "N- net hyl benzenenet hanam ne

A solution of Internediate 82 (5.8g) in ethanol (100m ) was hydrogenated at
room tenper at ur e hyirogden abs@paoE vadtomPecAthk adialyst Wls HRERQ BT8R0 ﬁlu‘éﬁé A

hydrogen absorption was conpl eted, the catalyst was filtered off and
sol ution cqmgnwn@mmo give ylevmamnemﬂbaﬁmmmye{lﬁmgil amm

Cob s O or ) Yool 5 i PR A A AT S o Yy

1234Tetrahydr067d|nethoxy 2- [ .
(4- et hoxy- 3-ni trophenyl)acetyl ]isoqui noline A m xture of

4- met hoxy- 8- ni t r doteemediaedd8i ¢ acid (1.2g) and 1- 15
hydr oxybenzot ri azo % (0. 959) i n_DVE (30n1) vvas stl rred at t enperat ure

for 10 Ten olige ( 1 1g)

(1. 26) (201 s ¢ g PP @4%%5 YA Lo e
then filtered. Th&7] ﬁl-d'ihfeﬁi(ﬁyi&aémﬁéﬁh‘egﬂt%ﬁﬁ(tl ckh. Soc. D, (20), 42069281 ?1@‘7853 XM h

di | ute sodi um hydroxyde and extracte hyl acet a
dried organic extmlmﬁrmmﬁdnW@l(%nl)hfasﬂmméacﬁﬁppﬁmrlﬂh(Thﬁg)xxm
te soljd, M

ig SFlalr r] " HQ Er e\aas%% Crfﬁ cy If %d t%lrtrca).rfg gt@%%pagled a’Phe resniuﬁt\*éq.smrhg]éugyatepé
- { (3-Amno-4- dmifaqed Wiﬁf‘ﬁi&h@&ﬂﬂétkaﬂe 2dried; é\g‘%}roﬁlg'%éﬂrﬁ dﬁurzflegky(clolg&n

di met hoxyi soqui nol i ne sol utron erne

in ethanol (50m )chramatogtaphyeeiating with d1chlorometlrafneffhétﬁ§ﬁkﬁr(99w)Qo igive the title
presence of 10% pal | adi um on-carbo hydr ogen

absorption was cd@mraund (0:34g) c%tﬁhr%iomg@ﬂ?ﬂ]t%r MR fincludes signals attd 3:65
30 t h 1.4 . IR
Freq CO 1650 omt ‘LAY St e, SR e D o " ©

15

room

23N,

Intermediate 99

4-[2-(1,2,3 4-Tetrahydro-6,7,8-trimethox  -2-isoquinolinyl)ethyl}-benzenamine

A solution of Intermediate 98 (0.34g) in ethanol (10ml) was hydrogenated at
room temperature in the presence of 10% palladium-on-carbon (50mg). After the
20 hydrogen absorption was completed, the catalyst was filtered off and the filtrate was
concentrated in vacuo to give the title compound (0.3g) as a white solid, MP: 920,
NMR includes signals at d 3.55 (2H,s,N-CH,Ar), 3.7-3.75 (11H, OCHj and NH,).

Intermediate 100

25 1,2,3.4-Tetrahydro-6,7-dimethoxy-2-[2-(4-nitrophenyl)ethyl] isoquinoline
A mixture of 1-(2-bromoethyl)-4-nitrobenzene (9.64g), 1,2,3,4-tetrahydro-6,7-

dimethoxyisoquinoline hydrochloride (10.59g) and potassium carbonate (17.38g} in
isopropanol (150ml) was refluxed for 48h. The mixture was then filtered and the
filtrate evaporated to dryness. The resulting residue was taken up in water and

. 30 extracted with dichloromethane. The organic layer was washed with water, dried



- 70 - I nt er nedi at e 86 5-12-( 1
, 2; 3, 4- Tet rahydr o- 6, 7- di net hoxy- 2-i soqui nol i nyl ) et hyl ] - 2-

nmet hoxybenzenam ne A sol uti qnl-o_f Intermediate 85 (1.4g) in
THF (30m ) was added dropwise to a 5 Stirred suspensi on of |ithium
al um nium hydride (0.99) in THF (50m ) at room tenperature and the

m xture was heat emdwWvdgbrat&d td/¥ive Qh o?]l Whiéﬁﬁ%ﬁ%ta“?sl%dtin% Bade s 2-propanol and

carefully to the cooled m xture which was thén filtered, evapora
extracted diethyl dthertdr give tHeitlectimpmind(#0.27g) od.pantigev9¥or ated to give

the title conmpoun 1.2 S an oil_which solidified on standing.
10 IR Freq 3&1‘%‘?%‘5‘36--3440 cm 1. C’66-4§;fﬂa§t4§ih‘e&dl"éte 87 :

123, 6ol ety i oo o oRyl kSSUON O, o

t et rahydrofsoqui noline (5.1g) and potassium carbonate (10.6g) in DV

(100m) was stirred at 70[err] for 24 h. The m xture was then
filtered and the Inte 101 evapor at ed. The resi due was taken up
with water and ex{ragct .t h . _dichl gr.onet hane, The organic |ayer
was washed with 5 ,f A7 {ghrah = %h%@a&&mm!&mmg%mw urm
chromat ogr aphy elypgihB@aw t h di chl or omet hane/ met hanol 20 (96:4) to
give the title conpound (8.8g) as a yellow oil. NWR includes signals at

d 3.6 (2H s, N-CH err ] Asplution df {tetmedidED@ (20g) in ethanol (300mI) wils iy dRgendted &8
4-13-(1, 2, 3, 4- Tetrahydro- 2-i sggai nol i nyl ) propoxyl benzenam ne 25
I nt er medi al® 87 FEOBJSMpEAtYF 30 AYRESPHATIG PFASKYTE AR ther Prasense ab 0% poladiughen-

ted hyd i ' ) t, i th . Stirring.
Fron ot ed O aRenoEE Afideiné i obertibd R FIRGHBIAEE o crimtih b e
heated under - off and thefsolutionOWascdhcertitedtd pivethdBfle LhAPomRP{1ITDg)ROURGRAL

onto ice, basified with sodium
. which solidified by scratching in hexane.

15 Method b :

Iron powder (12.44y) was added portionwise at room iemperat'me to a stirred
solution of Intermediate 100 (14g) in a2 mixture of methanol (150ml) and
concentrated hydrochloric acid (150ml). After heating under reflux for 45 min, the
mixture was cooled, poured onto ice, basified with a solution of sodium hydroxide

20 and extracted with ethyl acetare. The crgarnic layer was washed with water, dried
and evaporated-to give the title compound. M.p. : 1280 (ethanol).
Analysis Found : : C,72.77; H,7.80; N,9.17;
C19H4N50, requires : C,73.05; H,7.74; N,8.97%.

25 Example 1
9.10-Dihydro-5-methoxy-9-0x0-N-[4-[2-(1,2,3,4-tetrahydro-6,7-dimethox y-2-

isoquinolinylethyl}phenyll-4-acridinecarboxamide

A mixture of 9,10-dihydrd-5-methoxy-9—o:<o—4—ucﬁdinecarboxylic acid (1.3g)
and 1-hydroxybenzouriazole (0.43g) in DMF (30ml) was stirred at room temperature
30 for I_()min. Interinediate 2(c) (1g) in DMF (20ml) was then added, followed by

dicyclohexylcarbodiimide ((.66g) and the mixture was stirred at room temperature



hydr oxi de and extracted with ethyl acetate. The organic | ayer was washed

with 30 ' - 71 -

wat er, dried and evaporated to give the title conpound (4.59) as a red oil.
NVR i ncludes signals at d 3.7 (2H,756,'|\|-CH[err]Ar), 3.9
(2H,t,OCHerr]). Internediate 89 5 1

,.2, 3, 4-Tetrahyd - : ' t Is I nol i o 3
CAmxture of e ( 20hy Sraneiin fnigted inBiehirl VALK RN iR 00 Reart with ity
net hoxyi soqui nol i sodiun? hydroxidevobitioh anGadxiradied witt dichlorémetAeNa e o}§ad}@f5yer

in

Chem 1987, 30, 2208-2216) and potassium carbonate (6.79g
i sopropanol (150r¥3s thes washed with water; dried andevaparaitedxo give a #&sidue Which was

e T NI T WS S
611 0. 11 ot e ogesemmnun i i 405 A AULL o

chromat ography el uting w th dichloronetha 0 giv
title ditlegomnodund (G43), msp.215251Mge solid, MP:- 92-94[err]. NWR

i ncl udes signals at .d.3.6 (2H mN-CH err]Ar), 3.7
(3H,s,0CH err]). ‘g’i%ys’s Found: | eredi at e ©62-3; H,5.9; N,7.4;

4-12-(1, 2, 3, 4-Tet ds - XY- 2- 1 soqui ' X L,z benéenam’ ne
A [sol fjt ion of | nté b%’c% %Sﬁ%%g) in gt ha@#g’{fi‘@rﬂlﬁﬁ\%g"s hydr ogenat ed at

roomtenperature in the presence of 10% pal | adi um on-carbon (0.16g). After

the 20 hydr ogen absorption was conpl eted, the catalyst was filtered
of f and thdO0fil t rExampie?2 concentrated in vacuo to give the title
' ' D NVR

conmpound (1. 49) 3
i ncl udes si gnal s 6 ;

: (-1 3-( 15 Bl
(3H's, OCH err]). is@inolﬁyl)prog& 1] |§ﬁe_§EgﬂL413~E€r.i<ﬁﬁecarbo1xar1nide
A mixture of 9,10-dihydro-S-methoxy-9—ox6-4-acridinecarboxylic acid (0.7g)
and l-hydroxybenzotriazole (0.35g) in DMF (20ml) was stirred at room temperature
15 for 10min. Intermediate 2(b) (0.9g) in DMF (20ml) was then added, followed by

dicyclohexylcarbodiimide (0.5g) and the mixture was stirred at room temperature for

16h and then filtered. The filtrate was concentrated in vacuo, treated with dilute .
sodium hydroxide solution and extracted with 'dichloromethane. The combined,
dried organic extracts were evaporated tc "eave an oil which was purified by column
20 chromatography eluting with dichloromethane:methanol (97:3). The resulting solid
was recrystallised from acetonitrile and filtered off to give the title compound
(0.26g), m.p. 1999,
Analysis Found : C,67.7; H,5.9; N,6.6; S,5.2;
C35H35N3055(0.5H,0) requires :  C,67.9; H,5.9; N,6.8; S,5.2%.
25

Example 3 _
9.10-Dihydro-5-methoxy-9-0x0-N-[4-[3-(1,2.3,4-tetrahydro-6,7-dimethoxy-2-

isoquinolinyDpropoxylphenylj-d-acridinecarboxamide

A mixture of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (1.5g)
30 and 1-hydroxybenzotriazole (0.5g) in DMF (30ml) was stirred at room temperature
for 10min. Intermediate 2(a) (1.27g) in DMF (20ml) was then added, followed by



1, 2, 3, 4- Tet rahydr o- 6, 7- di met hoxy- 2-[ 2- (3-ni trophenyl )et hyl ] isoquinoline

A m xture of 1-(2-bronoethyl)-3-nitrobenzene (2.3g), 1,2, 3,4-

tetrahydro-6, 7- dinethoxyisoquinp&'pe hydrochl ori de (2.3g) and
pot assi um carbonate (3g) in DVF 30 (50M ) was heated at 50[err] for 12
h. The m xture was then filtered and the filtrate evapor ated. The

resi due was t hendic3éRRexicirBoditrhRie (0F65) At @€ niickle w

i
- 72 - di chl oronet hane, dried, evaporated agrs]én%%artﬁr]pf)rg&eg)yexéaé &
chromat ogr aphy  for 16h and¢hen filteredyi THe filtratel wascront émrasddiintvagii ireaRd: whth dute

give the title conmpound (1.49) as. a yellow ail. NMR includes
signals at d 3. 63‘?@9@‘%%’91%?}’&‘)‘2" @WW"GF‘E%‘{VM@(IWPF.‘C‘“U@- The combined,
Intermedi ate 92 gried organi . : . . .
3-[2-(1,2, 3, 4 Tetranydroo 6. 7 o et hosy T SodaEst * FAgus which wanowited
A sol ution5of | nteluneréhmoma®dfaphy4tingwith dauhddrofettizng: nv@Rkadsy ?ﬂ?}?"[’ﬂe‘%ﬁli@t
) After

roomtenperature in the presence of 10% pal | adi um on-carbon (0. 14g).

hydr ogen absor pt #38 regrys@bissddrem isaprepanal aind Siltexed off tot give thoofifle zoehpichad

filtrate was 10 co trated in vacuo to give the title conpound
Q8 PRAP

(1.15g) as a yel solidified. NMR i ncl udes
signals at d 3. 6 AndiysisHoGherr] Ar), 3.75 ( 8.3 . 4.5
(2H,s,NH err]). 1 I nt ermedi ate 93 "CeR.EHE S/,

N- [ (3, 4- Di et hox ¥ glyHyyN3@p régpirks 4- met hoxy- NEJ6BI6NA,6. 8- Njsig%benzeneet hanami de
A m xture of 4-nethoxy-3-nitrobenzeneacetic acid (1.2g, CA 87, 84684h) and
1- hydroxybéﬁ’lzotri azole (0.95g) in DWF (30m) was stirred for 10 mn.

I nt er medi at e E 20(b) (1.1g) in DVF (20m) was then added, foll owed
by di cycl ohexyl ca%%%%gi‘m' de 20 (1.2g) and the mixture was stirred at

room t enper at ur e5{Fluofo-B, i dikivdes- 9 ox 6-N-g4L[[ 308,23 4-tetrahydroL 6 /728 ign MBS x y-2-

concentrated-in yacuo, treated wi'th dilute sodi um hydroxide an

extracted with etsequinalinhprepyilthio|phenvilt4-acridinacarboxamide:t was evaporated to

gi ve an oil whi ch urify columm .chromat ography el yting

Wit h di chl o ﬁowgﬁwa?rﬁﬁﬁ@mﬁoﬁ%@%@%ﬁm&ém@ma@pﬁ@ %%;B) Rgd

(1.5g) as g§ Oil 1-hydroxybenzotriazole (0.5g) in DMF (30mI) was stirred at room temperature for
10min. Intermediate 2(b) (1.4g) in DMF (20ml) was then added, followed by

dicyclohexylcarbodiimide (0.8g) and the mixture was stirred at room temperature for -

16h and then filtered. The filtrate was concentrated in vacuo, treated with dilute
sodium hydroxide solution and extracted with dichloromethane. The combined,
20 dried organic extracts were evaporated to give a residue which was purified by
column chromatography eluting with dichloromethane:methanol (97:3). The solid
was recrystallised from isop.ropanol and filtered off to give the title compound
(0.28g), m.p. 1620.
Analysis Found : C,66.1; H,54; F,3.0; N,6.8; S,5.3;
25 C34H32FN3O4S Tequires : ' C,66.3; H,5.6; F,3.1; N,6.8; S,5.2%.

The following compounds were prepared in a similar manner to Examples 1 to

30 Example 5



25 IR Freq CO . 1640 cm 1. : I nternedi ate 94

3- Ami no- N-[ (3, 4- di net hoxyphenyl ) net hyl ] - 4- met hoxy- N- et hyl -

benzeneacet am de 30 A sol uti or]7%f_ Internmediate 93 (1.45g) in
et hanol (40 m) was hydrogenated at roomtenperature in-the

presence of 10% pal | adi um on-carbon (0.25g). After the

- 73 - 40qUR dARLSOMBEHVIND- YRS N AL Rt £9,3 4 NG ORI 5T - AR thaxy-2-
filtered off and the solutron Was concentr

conpound (1.2g) agoguinalinyDpropyljthiolphdyllF4-ecridifigcaft®R@mider 1, Freq NH err]:
3350- 3450 1. 5 | nt, iate 9

3- Ami no- N- f?}s 4- di met FB%%?P@%@%@rfﬁh;‘g&wmw:wmdimmoxyﬁc acid (1g)
benzeneet hanam ney,; : S ' diate 94 (1.2q) .in, THF
(30m) was addede‘ﬁ’rﬂéé‘\’/\n“’%”e‘e‘%‘%‘eg(bm"% g rt %‘%Y%E’isg@ﬂ% R Boiopanely e tite

al uni ni um fydr i decofbodiad (0.45g)Hn.4. 3658.) at room 10 tenperature and the
m xture was heated under reflux for 3 h. Water was added careful ly

to the cool ed mi xApalEsighownd was then fil t er €468.5:13,58: Nob.85S,30F,

Al
evapor at ed and exkract i ther. The ex _\as i ed_and evaporated =
to give ' &%ﬁgﬁﬁ\gdﬁg@%@émnﬁg) astda@:'%ri}\li\g-l;w’é-g; S,?.Zf%R: Freq
NH err]: 3350-3450 cm1. 15 _ I nternedi ate 96 :
1.2, 3, 4- Tetrahydr o-5, 6-di met hoxy-2-[2-(4-nitrophenyl)ethyl] isoquinoline
A mixture of 1-(ZExampleét hyl)-4-nitrobenzene (0.3g), 1,2,3,4-tetrahydro-
5, 6-di met hoxyi soqyi.no i,?‘e [0.&59; R. D. Haworth, J. Chem Soc., 2281
(1987): 200" Remild-Bihyds oM 4- F3n(h.2. S datetmahyd d :
pot assi um car bon Y N . heated at 60[err] for
B b The. i st ur e%@mqgrlmxl)?rglgé&|§$n¥lu ﬁ;%dn(e%gmgﬁﬁlﬁl Itrate evapor at ed.
The residue was takerThecoupl tcffr9,1@-&iﬁy@eéscbw-aiacﬁdinec‘arbox?_icciiéie @'38} hame,
dried, evaporated and purifie bé col um chr omat ogr aphy el uti ng

g

wi t h di chl or omet HatEmediataér) (9bglgaveo affew erystadlisationefroonisopropan6l, 23 take
an compound (0.27g), m.p. 2200.
15 Analysis Found : ' C,71.4;H,5.9; N.7.3;

C34H33N 305(0.5H,0) requires : C.71.3; H,6.0; N,7.3%.

Example 7
9.1 0~Dihydro-9-oxo-N-[4-[2-'( 1,2,3,4-tetrahydro-6,7-dimethoxy-2-

20 isoquinolinyl)sthexy]phenyl]l-4-acridinecarboxamide

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.37g) with
Intermediate 5(a) (0.51g) gave, after crystallisation from isopropanol, the title

compound (0.27g), m.p. 1547,

Analysis Found : C,70.4; H,5.7; N,7.5;
25 C33H31N305(0.5H20) requires : C,70.9; H,5.8; N,7.5%.
Example 8

9.106-Dihydro-9-oxo-N-{4-[f3-(1,2,3.4-tetrahydro-6,7-dimethoxy-2-

isoquinolinyDpropylithiolphenyl]-4-acridinecarboxamide

30



25 orange solid, MP:970. NMR includes signals at d 3.6

(2H,s,N-CH err]Ar), 3.75 (6Hs,OCH err]). I nternedi ate
97 .

4-12-(1, 2, 3, 4-Tetrahydr o- 5, 6- di et hoxy- 2-i s‘(l)gqui nol i nyl ) et hyl ] - benzenam ne

30 A solution of Internediate 96 (0.3g) in ethanol (20m) was

hydr ogenat ed at The coﬁpﬁﬁ§'begnetcahydx@@nxbkmamaﬁemsosqﬂicl&% (0.8g) with

pal | adi um on-carbon (30ng). After the o )

- 74 - Ingpmediges 26nsdigdtgaye. afier eovsialtisation fram dsapappanolwnhe title

filtered off and %he fii@r(ﬁtg Was, 0,0 concentrated in vacuo to give
the title conpou - ) 8 "&py@"l ow oil. NWR I ncl udes signals
at d 3.55 (2H, s, Nngslggrpfohﬁg) , 3.65-3.85 (8%,6%?[@5.51 N’egjgi, m§,rr] ). 5

I nternedi ate 98

1, 2, 3, 4- Ted r ahy dCgaHa gNGOuB(IGHjO)rpquiirds2- ( 4C167t3; #hBONNI6%1S75:8%. i soqui nol i ne
A m xture of 1-(2-bronoethyl)-4-nitrobenzene (0.34q), 1, 2,3, 4-tetrahydro-
6, 7, 8-trinet hoxyi soquinoline [0.33g; J. Chem Soc. D, (20), 1296-1297
(1970)] and tassi um carbonate (0.5g) in DMF (20m ) was heated
at 50[err] for 1?5?1.2&?% m xture 10 was then filtered and the
filtrate evapor aD@-DT%@%ﬁMVM%i@NE[&-W(ﬂ12.S\ﬂtﬁir,ahydro-G,?-dim&lﬁbk?%ed
wi th dichloronethane, dried, evaporated and purified by colum T
chromat ogr aphy elseguinglinyl] rigmaearpexamiae| (99:1) to give the

Signal s at'h 3 56 The coupling s FRaBnEBF TRy 9 Sre ritiobmpatiq fia g

(3H,sCCH err]). ¥&th Intermediate f(dﬁl.ma )ﬁéa%,gﬁte_r crystallisation Sné angp?lf%:etone, the

4-12-(1, 2, 3, 4-Tetrahydro-6, 7, 8- , - 2-1soqui nol I ny enzeham n
e ﬁﬂcsuhg_qlhmY(OCﬁﬁg),nn.prtﬁﬁl ate 98 (0.34g) in ethanol (10M)

was hyd-r ogenated ,at_ . roomtenperature in_the &r esence of 10%
pal | adi um on- car bealysisdiegnd: aAfter the 20 CT3.LFhipdo¥b-3ibsor pti on was

leted, th A\ ff k<t
ggg@eﬁt rGat ed ?nc{/aégﬁé%#é&g?g@bbh%{uﬁgf {)e an J&%%B‘BB@?}'%},\?SMi te solid,

MP: 92[erris NMR includes signals at d 3.55
(2H,s,|\l-CH[err]AE:'),3. 7-3.75 (11H, OCH err] and NH err]).
xample 10 ,

9.10-Dihydro-5-methoxy-9-0x0-N-[4-[3-(1,2,3.4-tetrahydro-6.7-dimethoxy-2-

isoquinolinyl)propyl]phenyl}-4-acridinecarboxamide
The coupling of 9,10-dihydro-5-methoxy-9-oxo0-4-acridinecarboxylic acid

20 (0.65g) with Intermediate 5(b) (0.53g) gave, after crystallisation from isopropanol,
the title compound (0.3g), m.p. 1350.
 Analysis Found : | C,70.9; H,6.0; N,6.7;
C35H35N305 (H50O) requires : C,70.6; H,6.3; N,7.05%.

25 Example 11
9,10-Dihydro-5-methyl-9-0x0-N-[4-[3-(1,2,3.4-tetrahydro-6,7-dimethoxy-2-

isoquinolinyl)propyl]phenyl]-4-acridinecarboxamide _
The coupling of 9,10-dihydro-5-methyl-9-oxo0-4-acridinecarboxylic acid

(0.61g) with Intermediate 5(b) (0.53g) gave, after crystallisation from isopropanol,
10 the title compound (0.45g), m.p. 1200,
Analysis Found : C,73.2; H,6.15; N,7.3;




nt ermedi ate 100 25
2, 3, 4- Tetrahydr o- 6, 7- di met hoxy- 2-[ 2- (4-ni trophenyl)ethyl] isoquinoline
m xture of 1-(2-bronoethyl)-4- n|trobenzenqyf9 649) ,
2,3,4-tetrahydro-6, 7- dlnethoxylsqu|noI|ne hydr ochl ori de
10. 59g) and potassi um carbonate (17.38g) in | sopropanol (150m)
was refluxed for @ en f r

gfﬂ%blhdfo 33%1@_%?&;%,:&@ okl ﬁgs 4,349,

filtrate evaporate e resul ting residue was taken up in water
and 30 extracted W|th di chl or onet hane. The organic | ayer was washed

with water, drie o - 75
and d to give an oil which crystallised in a mxture

of -2- propanol an . _0E N
o 2790 “hin. d5 Fluoro-9 0diifvaYs- oSS AN

C 66.48; 15 6. 48 mxﬂm;nynemyl]ghenyg{ aeridifeartoMatde] O er r] requires:

C, 66.65; H,6.48; N, 8.18% I ntermedi ate 101 4-12-(1,2,3

4- Tet r ahydro- 6, 7-di ne?h%ﬁ@upémggﬁéuﬂmpr%w Jitydgo-P-axerd=acridinevarboxylic acid (1g)
ermredi ate 100 (20g).i.n ethanol

Met hod a: u
(300mM ) was hydrogétnhat]r('al rt“%%()a‘tte O,Qrcg m&telrﬁ))epé't"ﬁr’e’ Rl °&'ty éb‘HéﬁF'@n from
pressure in the p{cemnﬁ@/'g‘f,pra,%pgl j)agi..?meq_@,mgound o%ﬁg ﬁﬁ;? (2g). After

t he hydrogen absorption was conpl et ed ‘ered
of f and the sol utAnalysisEounsiicentrated to gi B69.4eHIS2; N7 8ppound (17. 2g) as

an oi l scrat chi n In _hexane. 15 Met hod
b: 10 3%%@4#2@2?&@ was &j & Hér&iNbhdfse at room

!
1,
A
1,
(

tenperature to a stirred : sol ution of Interrrediate 100 (14g) in a
m xture of nethanol (150m ) and concentrated hydrochloric acid -
(150m ). After hekotampde ¢Bider refl ux for 45 mn, the m xture was

cool ed, poured onfo |ce
and extracted L

dried ( - e th t|t ound 128[err]
(et hanol ) . n?o[f?x i S-acht mecarboxamlr{ig C, 72 77: H 7.80:

H 3 , i 7 N,Ig. 970 C eThd Ehuplink Nfgfﬂﬂo%-@f 10-dihyars- 9%%0—4-amdm°carboxygc 45d2g)

baS| fi ed vm t h a soI ut |10n of SOdI um hydrOX| de 20

with Intermediate 5(b) (0.85g) gave, after crystallisation from isopropanol, the title
compound (0.4g), m.p. 1660.

Analysis Found ; : C,70.3; H,5.4; N,7.2;
C34H3,FN30,(H,0) requires : C,69.9; H,5.8; N,7.2%.
20 _ '
Example 14 _
9.10-Dihydro-5-methyl-9-0x0-N-[4-[2-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-
isoquinolinylethyl]phenyll-4-acridinecarboxamide
The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid
25 (0.63g) with Intermediate 2(c) (0.62g) gave, after crystallisation from ethanol, the
title compound (0.2g), m.p. 1759,
Analysis Found : _ C,71.8; N,6.2; N,7.2;
C34H33N30,4(H,0) requires: C,72.2; H,6.2; N,7.4%.

30 - Example 15



25 Exanmple 1 9, 10- Di hydr o- 5- met hoxy- 9- oxo- N—[4 [2-( 1

, 2,3, 4-tetrahydro-6, 7-di net hoxy- 2-

|squ|nollnyl)ethyl]phenyl] 4- acrldlnecaer§ﬁq)de A m xture
of 9, 10-di hydr o- 5- met hoxy- 9- oxo-4-acri di necarboxylic acid (1.39)

and 1- hydroxybenzotrlazole (0.43g) in DWMF (30n) was stirred at room
tenperature 30 9
added, followed by

mxture was stir rMEMﬂmmb_ﬁ-methvl-9—oxo—4-acndmecarboxazmde
- 76 - for 16h. and },B% iltered. The filtrate was concentrated
in vacuo, treated witf TXH4ER 'd‘hydm‘édﬁ?‘mﬂ ﬂ%?ﬁx@@é‘@é@f@%}dw @Fﬂi(l") and

dwth di
o g it AR08 S9N Gt o i AR
purified by col urm)mimr et mediarbo(s) (1281 wmmmmmlpmmaﬁm{eﬁemmq by

(97:3) 5 give a solid which.was recrystallised from i sopropano
and filtered off ‘il@Y(QPWYlQ@Odllmlde (0.748)tand theomixturedw{Ostidepd, at fogm tem?_'erature :
C 72

215-225[err].

N7 4 o 6% pp et RIBr BRE Bate s epespnated i vacuo, e e diue
H,5.9; N, 7. 4%

9, 10- Di hydr o-%- nestbﬁg%/ hﬁ@gg@@%ﬁuo[n[agd(efugctgdr e lﬁr%r?%m%n% Tgeﬁé%%%ﬂyfr

i soqui nol i nyI ) pr op3d theh |v@btlbwyﬂh]\va¢ea(dnedlalndmhb6mﬁmd1&) give a residue which Was
m xt ure of 10- di hy - 5- rret hox - 9- oxo-4-acr.i di necarboxylic acid (0.79)
and 1 -hyd? %xyber%%ﬁeﬁ dfodupg @g}at‘i’g{awl{lzwv}ﬂl\da@1§1tomqﬂameanethamh(95 5)

Lhon- added. 1ol | dSivh g SO WtcR GISTREhAASOQ ot o B ha fle tampaing

m xture was stirr@dagy, mipomn(érrperature for 16h and then filtered. .
The filtrate was concentrated in vacuo, treated with dilute sodi um
hydr oxi de sol ut i dhnalysis Beundsct ed wi th di chl &8t HAd N,74e conbi ned, '

dried organi c extka e_evaporated to | £ L. Which was purlfled
by col um 20 m%&wgel uting w tﬂ?‘&fﬁ&%%? A&me: net hanol

(97:3). Thegsresulting solid was recrystallised fromacetonitrile
and filtered off to give the title conpound (0.269), mp. 199.
Anal ysi s Found: Example 16 C,67.7; H 5.9, N6.6; S,5.2;

errlHerr]N err rr Q5Herr]O requires. C, 67.9; H5.9; N68
g[5 2!,/0[ IN ‘:Jl% Bih ;dr( 3-methoxy-N }Z-me oxy-4-{3-(1.2.3,4-tetrahydro-6,7-dimethoxy-2-

sguinolinvl)propyl]phenv11-9-oxo-4-z_1cnd1necarboxa_m ide

A solution of Intermediate 16(a) (1.28g) and dicyclohexylcarbodiimide

(0.74g) in DMF (20m1) was added to a stirred solution of 9,10-dihydro-5-methoxy-
20 9-oxo-4-acridinecarboxylic acid (1g) and 1-hydroxybenzotriazole (0.5g) in DMF

(20m1). The resulting mixture was stirred overnight at room temperature, filtered and

concentrated in vacuo. The residue was taken up in dichloromethane, and then

washed successively with dilute sodium hydroxide solution and water. The organic

layer was then dried and evaporated to give a residue which was purified by column
25 chromatography eluting wil_h dichloromethane:methanol (9:1) to give a solid which -

was crystallised from ether 1o give the itle compound (0.43g), m.p. 1880,

Analysis Found : C,70.9; H,6.4; N,7.0;

C36H37N30¢ requires : C,71.15; H,6.1; N,6.9%.
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25 Exanpl e 3 _

9, 10- D hydr o- 5- met hoxy-9-oxo-N-[4-[3-(1, 2, 3, 4-tetrahydro-6, 7-di net hoxy- 2-

i soqui nol i nyl ) propoxy] phenyl ] - 4-acri di necar hgxam de A m xture
of 9, 10-di hydr o-5- met hoxy- 9- oxo- 4-acri di necarboxylic acid (1.5g) 30 and
1- hydr oxybenzotriazole (0.5g) in DVF (30m ) was stirred at roomtenperature
L;r 10m n. I nternmed afge fiBwing conSbunkis Wed prep@ehin }Q@ﬁniu?sﬁ)dnﬂgxdﬁchxaﬁﬂlés%d
di cycl ohexyl carboaiidi}6 de (0.76g) and the nixture was stirred at room

tenperature for 16h and then filtered. The filtrate was
concentrated in vacuo, treated with dilute ' sodi um hydr oxi de
solution and ext rg&@%\%th di chl oronet hane. The combi ned, dried
organi c extracts porated to give a residue which was purified by 5

col umm chromat ogr3Phyorelyi0-athydrd-N-[B-letixgueyhaneres d£026.73dimel ik y-2-
solid was recryst arti sed fromi SOpropanol "ﬁl}ﬁrﬁ!r?r‘e@cﬁ—rvxm-ve
the title conpouridcquinolinylpropoxyjohanylls9- dinetarboxamide Anal ysi s
Found: C, 68. 6

Clerr]Herr]Nerr ] O ef P§ b?'é@fﬁg ng fhioro:9,18: -dihydrgs9-pxor4-geridingcarbowylig geid
Exanpl e 4 Sb@’a‘j (Qagy £a%8; ek ¢iystaftishtion from isopropanol, the

1,2,3,4- tetrahydro 657 di rret oxy
i soqui nol i nyl) pr qggg_qm_mngn n.pl- 1529, di necar boxani de A

m xture of 5-fluo o - di hydr o- 9- oxo- 4- acrldl necar box %HC acid (1g) and

15 1- A2dr oxy )5?‘? o ‘e (0.5g) in DVF QBRI H.SEEFIINLS at room

tenperature for (20mM ) was
then added, foll 0\@%“3@6%@%@ F‘{?Hﬁégh @?% Qbso%‘ilrf#dg'd(%ggg) and t he

m xture was stirred at roomtenperature for 16h and then filtered. .
The filtrate was concentrated in vacuo, treated with dilute sodi um

hydr oxi de sol uti dExample &t racted wi th dichl oronet hane. The conbined, 20
dried organic ext 3 reldue whi ch nas purlfled

by COl u v N "o H : s { ‘, L e D PO HES 4] .." 4!*;L.g' i 2ol
(97:3). Thg soli Cis%umohn%lgﬁgkﬁﬁﬁﬂl- #fﬁé—%&%ﬁﬂﬁ&t%@%ml and il tered
off to give the tTtle co re].
Anal ysi s Found: The coupling of(9,,13®dihydlrb-5 ~rhicthox§-PoxMNaacBidifecarboxyhie acid
C[err]H[err]FN[er(r]%err]S requi C, 66.3; H5.6; F 3.1 N 6.8;
S 5. 2% 1.5g) with Intermedxate 8(b) (1.3g) gave, after crystalhsanon from

isopropanol/ethanol, the title compound (0.53g), m.p. 1600.

Analysis Found : C,69.6; H,5.8; N,6.5;

20 C36H37N3O6(O.5H20) requires : C,70.1; H,6.2; N,6.8%.
. Example 19

9,10-Dihydro-5-methyl-N-[2-methyl-4-[3-(1 ,2,3,4-tetrahvgro-6,7-dimethoxv-2—

isoquinolinyl)propoxylphenyl}-9-oxo-4-acridinecarboxamide

25 The coupling of 9,10-dihydro-5-methyl-9-ox0-4-acridinecarboxylic acid (1g)
with Intermediate 8(b) (1.4g) gave, after crystallisation from acetone, the title
compound (0.73g), m.p. 1600. '
Analysis Found : C,71.0; H,6.1; N,6.5;

C36H37N305 (H,0) requires : C,70.9; H,6.4; N,6.9%."
‘30
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The foll ow ng compounds were prepared in a simlar manner to Exarrpl es 1to
4, 30 Exanple 5

- 78 - 9, 10- Di hydr o-5- net hyl - 9- ox59- N-
[4-[[3-(1,2,3,4-tetrahydro-6, 7-di net hoxy- 2-
i soqui nol i nyI ) propyl ]t hi o] phenyl ] -4-acridi necar boxam de The

coupl i ng of 9, 109di(hDilrvairs-Semethpk v N-fX-oethylct-{2H h2 Gat- Jym.@,mdjmem 2.
wi th | ntermedi ate 2(b) (1, Ig) ave after crystallisation fromisopropanol,
the ti t le 5 -0- aerghinecarboxamide Anal ysi s Found:

0 LS 0 0 s gt iy UL 2

9, 10-Di hydro 9- ¢kOg :Ixﬁneﬂr&m:(:é1&&(1%@%&0@%@{&%%&1&%&9&5& ¢ title

i soqui nol i nyl ) pr opoxy] phe 4-acri di necar boxam d
coupling of 9, 10¢ )ledlz.om@-m%ﬁ necar boxyl i c acid (0.8g) with

I nternedi ate 2(a) g) 83ve after crystalljsat] on from i sopropanol, the
title (fﬂb‘éﬁh" 279), mp. 220 e}*'r"]1 93 1,5.9; N,6.9anal ysi s Found:

C 71.4; H5.9; N 3§?13-N~0é(0514¢@[§g«{uh@£9”]E[ﬁr@ﬁé?rrhﬁy%é'*[ err] O)

requires: C 71
10- Di hydr o- 9- 0x6-N- [4-[2- (1,2, 3, 4-tetrahydro-6,7- d| nmet hoxy- 2- 20

i soqui nol i nyl) et hoxy] h,’enyl ] -4-acridi necar boxam de The
coupling of 9, 105&&@&.&9 0xo0- 4-acri di necar boxylic acid (0.37g) with

I nt er medi e 5(a)5 lelgt)?olg)!sg;;g!! Oaﬁig crﬁﬁtg i fa}ta{ gqetf rﬁ)m |

title
.}Tﬂ_ﬁd}ﬁéﬁhf&ﬁ:ﬁfd&] (0.5H err] O

C,70.4; HS5.7; N;
requires: C, 70.
: : ' The uouplmg of 5-fluoro-9 ,10-dihydro-9-oxo-4-acridinecarboxylic acid (1g)

_Einoliﬂ ethyllphe

- with Intermediate 16(c) (1.25g) gave, after crystallisation from ethanol, the title
compound (0.32g), m.p. 2100,
15 Analysis Found : - . C,71.2, H,59; F,3.4; N,7.4;
C34H3,FN30y (0.5 Hy0) requires : C,71.1; H,5.8; F,3.3; N,7.3%.

Example 22
9,10-_Dihvdro-N-[2-methoxv-4-f3~(1,2,3,4.-tetrahvdro-6,7-<_1imethoxy-2- -

20 isogquinolin yl)propoxv]r_;henvl]-5-methyl—9-oxo-4-acridinecarboxamﬁc;_

The coupling of 9.10-dihydro-5-methyl-9-o0xo0-4-acridinecarboxylic acid
(0.7g) with Intermediate 8(a) (1g) gave, after crystallisation from acetonitrile, the
title compound (0.83g), m.p. 183-1840. |
Analysis Found : C,70.2; H,6.1; N,6.8;

25 C36H37N306 (0.5H,0) requires : C,70.1; H,6.2; N,6.8%.
Example 23

N-[2-Ethoxy-4-[3-(1,2,3,4-tetrahydro-6,7-dimethoxy-2- -

isoquinolinyl)propyl]phenyl}-9,10-dihydro-5-methoxy-9-oxo0-4-acridinécarboxamide

30



Example 8 -9, 10-Di hydro-9-oxo-N-[4-[[3-(

1,2,3,4:-tetrahydro-6, 7-di met hoxy- 2-

i soqui nol i nyI ) propyl ]t hi o] phenyl ].-4-acri di n8¢ar boxam de 30

-79 The coupling of -9, 10-di hydro- 9- oxo- 4- acri di necar boxylic
acid (0. 8g) W th Internedi ate 2(b) (1g) gave, after crystallisation
from i sopropanol , thelhe ¢qupling 0f9 10 ddmim:ﬁdnemo@n@yoxmﬂﬂcanmbp]cyhc acid
Anal ysi s Found:

‘Cerr]Herr] N er Pechigr }Vé;ﬁhll%ﬁ—elﬂ'@fef‘]‘ﬁf ’r%@ﬁ @e@gi\lgateﬁ%fstgr "F-V%*agls%‘%“ grom
S, 5.3% Q0- N-[ 4-[ 4-(
1 2 3 4-tetrahyds OMG 7Hﬁglgﬁ(§tommle(29 :1)thd G B P60 TRES . p Srge¥e

i soqui nol i nyl ) butAsdlysieRound-:4- acrj di necar boxCihi. e, 6@; N,6.9: The
coupling of 9,10-dih dro 5- met_hyl - 9- oxo- 4- acri di necar boxylic acid (1g)
wi th | nternediat 30sFEGYireSave, after Qﬁ/ls@;afﬂﬁi:"éa’bﬁg & from
et hanol / acet one, the title conpound (0.86g), mp. 1l40[err].
Anal ysi s Found: C 73.1, H6.3; NBG6.S8;
Cerr]H err] N errg ¢4 (Herr]O requires: C 72.8;, H 6.5 N7.1% 15
Exanpl e 10 hydroSrrethoglgoxo N[4-13-( 1

, 2,3, 4- tetrahydrM}Mﬁﬁm_)ﬂmﬁﬂ_ﬂjﬁ_&methoxyphenynmethvllmethylammol

i soqui nol i nyl ) propyl _
coupl i ng of 9, 10-8¥Hy : He ‘
(0. 659) vmthlnterrred f
i sopropanol, - Qﬁigntﬁlé tB F?a.(fglgﬁ?pg)dﬂgm{%ﬁg@c&ﬂ“ % &Egé[akﬂoi?hb 4Ad'(1g)nd
Anal ysi s Fqund: l-hydroxybenzomazolél,((i GngIDW (BOIM)GAaZ surred at room temperature for
C[err]H[err]N[err{Qerr} (Herr]O ? .6; H 6.3; N 7.05%
.25 Exanpl e 11 0.min. Intermediate 2 (b)( Zg) in DMF (15 ml) was then added, followed by

dicyclohexylcarbodiimide (0.8g) and the mixture was stirred at room temperature for

16 h and then filtered. The filtrate was concentrated in vacuo, treated with dilute
sodium hydroxide solution and extracted with dichloromethane. The combined,
15 dried organic extracts were evaporated and the residue was purified by column
chromatography eluting with dichloromethane- methanol (97:3). The solid was

recrystallised from isopropanol to give the title compound (0.68g). M.p. 1080.

Analysis Found : C 66.4;H55;F3.0; N7.0;
C34H34FN306(I-120) Requires : C66.11; H5.8; F3.1; N 6.8%.
20
Example 25
N-[2-Methyl-4-[3-[[(3.4-dimethoxyphenyDmethylimethylamino]propoxy] phenyl]-
5-fluoro-9.10-dihydro-9-oxo-4-acridinecarboxamide
A mixture of 5-fluorQ-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (1g) and
25 1-hydroxybenzotriazole (0.47g) in DMF (30 ml) was stirred at room temperature for

10 min. Intermediate 22(a) (1.2g) in DMF (15 ml) was then added, followed by
dicyclohexylcarbodiimide (0.7g) and the mixture was stirred at room temperature for
16 h and then filtered. The filtrats was concentrated in vacuo, treated with dilute
sodium hydroxide soludon and extracted with dichloromethane. The combined,

10 dried organic extracts were evaporated and the residue was purified by column



9, 10- Di hydro-5-met hyl -9-oxo-N-[4-[3-( 1, 2, 3, 4-tetrahydro-6, 7-di net hoxy- 2-

I soqui nol i nyl) propyl ] phenyl ] -4-acri di necar boxam de The
coupling of 9, 10-di hydro-5-net hyl - 9- oxo- 4-agyi di necar boxylic acid

(0.61g) with Internmediate 5(b) (0.53g) gave, after crystallisation from

| sopropanol, 30 the title conmpound (0.45g), mp. 120[err].

Anal ysi s Found: chromatography eluting@vidBdidhlorbrietharie- Bihe?ha'ﬂxol (98:2). The solid was then

- 80 - Clerr]Herr]Nerr]Qerr] (0.5Herr]O requires: 00,73.7;
"H, 6.35: N.7.4% recrystallised frompisgpgopio] so give the title compoun (0.86g). M.p. 130",

5- Fl uoro-9, 10-di --x-|\|-[4 [2-( 1, ] ] . .
A-tetrahydro-G&‘%ﬁ%@?ﬂ 89.93; H5.89; F32 N73;

i soqui nol i nyl )etc%J} jgm%cb Ré lﬁfers' di necar baxgpioder 5.87, F3.2; N7.2%.  The
coupling of 5-flu |hydro 9- ox0- 4- acri di necar boxyl'i.c aci d (1g)

with Intemdnedi ate 2(c) (0.81g) gave, after crystallisation from
acetonltrllellso€ opaln%I (1:1), the title conpound (0.2g9), mp. 212[err].
0694 H. 5. 2; N78 10

Anal ysi s Found:

err]H err] FN I
(E:[xarrp}e[13] R

2,3,4-tetrahydr Oplﬁ:nr?(}|d§:m%?Q&i—methoxr9—oxo—4—acnd1necarboxam1de

i soqui nol i nyl ) propyl] phenyl |- 4-acri di necarboxam de 15 “The
coupl ing of 5-fluor oﬁgmmum Qfﬁil%dQIYdR%Smabbxwmﬁmnﬁ@Ib@@)@c(@@ (1
wi th | nternedi at ay, sat onfrom
|sopropanc}ll~°ﬂ3 thegﬂsﬁ'ﬁ! xybe 2’"%2%1&%%@ M;’&“h\ ?gtrl]pfm temperature

Anal ysi s Found: -for 10 min. Intermediate 22(b) € ldnBME, (§04n1) Naz tﬁ’en added followed b)r
Cerrl]Herr]FNerr]Jerr](Herr]O requires: 69. H, 5

20 Ex adislyelohexylcarbodiimide 40.62g Diridytlie misStune Wiay knﬁed)at(room t{axznp{arature
2-(1,2,3 ,4-tetr di_met hoxy- 2-
i soqui nol i nyl ) et ﬁ?ﬁ%ﬁ’rﬁ"ﬁw’fn filtered,; %é@%‘ﬁ%%?ﬁ"&%"“’ated in vacuo, treated wigh.dilute

coupling of 9, 105(5&15%%{9&1&? E&mlor? ar?cf«?xt?‘ac?ﬁ&vﬂh r}r?e(iﬁlgx?é(é(}hbﬁdécfh@ combined,

15 dried organic extracts were evaporated and the residue was purified by column

chromatography on silica gel, eluting with dichloromethane/methanol (97:3). After

crystallization from isopropanol, the title compound was obtained as a solid (0.4 g).

M.p. 1460.
Analysis Found: C68.4; H5.9; N6.7;
20 C35H37N304 Requires: C68.7; H6.1; N6.9%.

In the same way, the following compounds were prepared :

Example 27
25 N-[2-Methyl-4-[3-[[(3.4-dimethoxyphenyl)methyl]methylaminolpropoxy] phenyl]-

9,10-dihydro-5-methyl-9-oxo-4-acridinecarboxamide
The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridine carboxylic acid (1g)

with Intermediate 22(a) (1.23g) gave, after crystallization from isopropanol, the title
compound as a solid (1.2g). M.p. 1460. |

30 . Analysis Found : o C725;H65; N7.1;
Ci5H5 7N305 Requires : C72.5;H6.4; N7.2%.



25 (0.63g) with Internediate 2(c) (0.62g) gave, after crystallisation

from ethanol, the title conpound (0.2g), mp. 175[err].

Anal ysi s Found: _ C 71.86-N6.2; N 7.2 _
CerrJHerr]Nerr]derr](Herr]O requires: C72.2;, H6.2; N7.4%
30 Exanpl e 15 9, 10- Di hydr o- N-[ 2- net hoxy-4-[ 3-(
1,2,3,4-tetrahvdro-6, 7-di net hoxy- 2-

i soqui nol i nyl) pr | ] phenyl ] - 5- met hyl - 9- oxo- 4- acri di necar boxam de
A m xture of 9, wo- 5-met hyl - 9-oxo- 4- acri di necarboxylic acid (1 g)

and .1 2 AZ 0k e 3a) AV ek i RS i nred
room t enper at ur e Z'%l"ge 8 4 h RethiV{Imetiilanmi ).lsno

(20m ) was then MYWQ-QWEd-abMdﬁecz_x_ﬂmxamid@i cycl ohexyl car bodi i ni de
(0.74g) and the mxture was stirred at room.tenperature for 16h
and then filtered. THEe¢qupling@f Rek)-dibydemPraxoedtacridinacarboxylicacid (00ghwith

di I ut di hydg oXi | ut i d ract i th )
di ohl or orethane. THREPRAPE 8287 sive, et Shfilidion o romrammonbtte e
dried and %Iﬁ ' i ' was 10 rified b

ried and concentg, sgnd& ig'sgﬁdﬁf%ﬁé?@ﬁelwiﬁm S purifi y

col utm chr omat ogra uting w | oromet hane: net hanol (95: 5)

to give a solid WiMRhinchrles ec2.2nd[2L3 2R3 N-CHiemnd CHg A, 3.465,2H|CH,-Ar),
conpound (0. 548}_1, mé). 174%err] o Anal'ysi s Found:

C 72.9: H, 6.3; N377G6H0CHy),6. -8.8(ra i BHpromatispler r) g err]: requires:
C73.1, H6.3, N7.1% 15 _ Exanpl e 16
9. 10- Di hydr o- 5- net hoxy- N-[ 2- net hoxy-4-r3-( 1

, 2, 3, 4- t et rghydr Exampleizgret hoxy-2-
i sogui nol i nyl) pr %)y phenyl ] - 9- oxo- 4- acri di necar boxam de
-[2-Methyl-4-[2-[[(3,4-dimethoxyphenyDmethylimethylaminolethoxy] phenyl}-

9,10-dihydro-5-methoxy-9-ox0-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridine carboxylic acid
(1.2g) with Intermediate 22(d) (1.12g) gave, after crystallization from ethanol, the
15 title compound as a solid (0.6g). M.p. 178-1790. |

Analysis Found : 'C70.1; H6.1;N7.1;
C34H35N306 Requires : C70.2; H6.1; N7.2%.
Example 30

20 N-[2-Ethyl-4-[3-[[(3,4-dimethoxyphervl)methyllmethylamino] propoxylphenyl]-5-

fluoro-9,10-dihydro-9-oxo-4-acridinecarboxamide

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (1g)
with Intermediate 22(c) (1.2g) gave, after crystallization from isopropanol, the title

compound as a solid (0.95g). M.p. 1460.

25 Analysis Found : C70.3; H6.1; F3.2; N7.0;
C35H36FN305 RCQUiI‘CS : C70.3;H 6.1; F3.1; N 7.0%.
Example 31

N-[2-Methoxy-4-[3-[[(3,4-dimethoxyphenyl)methyl]lmethylamino]

30 propoxy]phenyl]-9,10-dihydro-5-methyl-9-oxo-4-acridinecarboxamide




A solution of Internediate 16(a) (1.28g) and dicycl ohexyl carbodiim de
(0.74g) in DVF (20m) was added to a stirred solution of

9, 10- di hydr o- 5- met hoxy- 20 9- oxo0- 4- a@7idi necar boxylic acid (1g) and
1- hydr oxybenzotri azole (0.5g) in DW (20m ). The resulting
mxture was stirred overnight at roomtenperature, filtered and
concentrated in vacua'hethepheg Dﬂ&d%bydmk&mﬁbyl-ﬁ Qmeﬁ-laondmetdaabmsylmrmd

t hen sucgessi vel ut e sqdi um I 0X sol ution and

water. The or gan‘ﬂ;fgq L&‘f %/Z%Ehlg %ﬁwséaé 53@!“%581’5?1’%0
resi due which wag, Oography eluting with

~di chl or onet hane: rre%’m@gﬁ#?o gl géga soq QBB.V\E? was

crystallised froAnalysieFotmd gi ve the title c(orm.(suﬁcs:smz}ag) mp. 188[err].
Anal ysi s Found: C 70.9; H 6

C[err] H. erg ] N[ er E3F8730¢ Banirass: 70661‘17@3.1137,05% 1; N 6.9% 30
The fol | owi ng conpounds were prepared in a siml ar

rranner to Exanples 15 and 16. Exanple 17 5

5- Fl uor o- 9,

Example 32
10- di hydro- N-[ 2- fﬁoxy 4- [3 (1 2 3, 4- tetrahydro 6, 7-di rrethoxy 2-
] ) athox y

The coupling of
(0.31g) with Int . crystalllsatlon from

IAJS] glo; g P 2 n IC‘—)chﬂ,J nf:l :he The coupixh& \o? S(C;ﬂggr%;@ qﬂ(@hé@dé ?x%—#%ééhﬁ[ rclarb&pyhc acid
ﬁ[ gr g l/oH[ err] FN[ e(0.8ZHavith Intdmieddte2T(h)Y1.07) gave afteEcfystallizatiod fidm éthand), the
’ title compound as a yellow solid (0.21 g). M.p. 1259,
Analysis Found : C68.3; H5.8; F3.3; N7.2;
C33H32FN304 (1.5 Hy0) Requires : C68.3; H6.1; F3.3; N7.2%.
15 | |
' Example 33
N-[2-Methyl-4-[2-[{(3, 4-d1methoxyphenyl)methyl]met ylamino] ethzl [p_henzl l-
9.10-dihydro-5-methyl-9-oxo-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methyl-9-ox0-4-acridine carboxyhc acid

20 (0.8g) with Intermediate.27(a) (1g) gave, after crystallization from ethanol, the title
compound as a yellow solid (0.45g). M.p. 1 60-1610.
Analysis Found : C734;H6.3; N7.5;

C34H35N30, (0.5 Hy0) Requires:  C73.1; H6.5; N7.5%.

25 Example 34
N-[2-Methoxy-4-[2-[[(3.4-dimethoxyphenyl)methylimethylamino] ethyliphenyl]-5-

fluoro-9,10-dihydro-9-oxa-4-acridinecarboxamide

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (1g)
with Intermediate 27(b) (1.3g) gave, after crystallization from ethanol, the title
compound as a solid (0.55g). M.p. 161- 1620,

Analysis Found: C69.3; H3.8; N7.5;

30



Exanpl e 18

9, 10- Di hydr o- 5- met hoxy- N-[ 2-net hyl -4-[ 3-(1, 2, 3, 4-tetrahydro-6, 7-di met hoxy- 2
- 15 i soqui nol i nyl ) propoxy] phenyl ] - 9- xo- 4- acri di necar boxam de

The coupling of 9, 10-di hydro-5-net hoxy-9-oxo-4-acridi necarboxylic acid
(1.59) with Internediate 8(b) (1.3g) gave, after crystallisation from

| sopr opanol / et haqggn3£m3(ggq.dequmgrpound (0.883%; HEGPNTHGD[err] .

Anal ysi s Found: C, 69.6; H 5.8, N6.5 20
Cerr]Herr]Nerr]dJerr](0.5Herr]O requires: C 70.1; H 6.2; N 6.8%
Exanmpl e 19 ok0- Di hydro-5-nmethyl -N-[2-nethyl -4-[3-( 1

.2, 3,4-tetrahydr§5§,"—’i9°df§rmt hoxy- 2- Y

| soqui nol 1 nyL) pr e MeRADKL. 33,8 i RAUBNABIY urdBol propy Tpheny e
coupling of 9, 10=drnydro-5- met Nyl -9- 0X0- 4-acr 1 dl necar box

wi t h | nterfredi at 8,18¢dihydrt-54methoay-8:oxat4-acridinecathmixirnidet i on from acet one,' t he

title conpqound (0, 73g 60 erewe. .Anal ysi s Found:

C,71.0; H 6.1, N 6. 5%‘3 coupling of 9é?e¢ﬁh}"i&f’é%ﬂ &¥r--operd-peridipe earpoyylic acid

f eggl r es: C(&Q9&wnﬁl Frérmeldidfe 9%1:) @65 g) gave, after %mﬁﬁgnoﬁom isopropanol,

9, 10- D hydr o- 5- rrﬂidtﬁleyco?hq}oanarﬁs BySldOl 18567 ML 1449 et rahydr o- 6, 7- di met hoxv- 2
i soqui nol1n et hyl ] phenyl ] - 9- oxo- 4- acri di necar boxam de

The coupl i ng of @nalysisifopnd o- 5- net hoxy- 9- ox€72.6% H @i#rNddhboxyl i ¢ aci d.

(1.79) with Inter  afje 16(c). (1.79) gave, te r | sation from
et hanol , tﬂ% tit Fg§$3%305%’8%5 nd (0. 2195:?;2!‘3%3184)6/)8%9”] .
Anal ysi s Found: C 71.9; H5.9; NG&6.9;
ClerrJHerr]Nerr]Qerr] (O 5Herr]O requires: C 71.65; H 6.2; N 7.2%
Exanpl e 21 10 Example 36 :
5- Fl uoro-9, 10-di rll}/ ro- N 4-12-(1,2,3. 4-tetrahydro-6, 7- di et hoxy- 2-
-[2-Methyl-4- 4-dimethoxyphenylmethyl]metliylamino llphenyl}-5- -

fluoro-9,10-dihydro-9-oxo-4-acridinecarboxamide
15 . .- The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (0.5g)-
with Intermediate 27(c) (0.59g) gave, after crystallization from isopropanol, the title

. compound as a solid (0:26 g). M.p. 1320. _
. Analysis Found : ' C719;H60;F3.3;N7.3; .-
C34H34FN30O, Requires : C71.9; H6.0; F3.3; N 7.45%.
20
Example 37
N-[2-Methoxy-4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino] propyllphenyl]-
9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridine carboxylic acid
25 (0.43g) and Intermediate 30 (0.5g) gave, after crystallization from isopropanol, the
title compound as a solid (0.16g). M.p. 1059
Analysis Found : - C70.6,H63;N69;
C35H37N304 Requires : C70.6; H 6.3; N 7.0%.

30 Example 38



I soqui nol i nyl ) et hyl ] phenyl]-9-o0xo0-4-acridi necar boxam de The

coupling of 5-fluoro-9, 10-di hydr o-9-oxo04-acri di necarboxylic acid (19)

with Internediate 16(c) (1.25g) gave, aftergesrystallisation from ethanol,

the title conmpound (0.32g), mp. 210[err]. 15 Anal ysi s

Found: C 71.2; H5.9 F3. 4 N, 7 4;
ethoky . e-divhe g ny oy larkinG] ro hényll-

9, 10- Di hydro- N-[# ifleg 7. di met hoxy-2- 20

i soqui nol i nyl )prODOXX%,QQ&Qan]gé?SWb l%-(ﬁﬁ -@&d—ﬁ-a@ﬁ&?goxy?@lﬂ:eacm (0.4g)

The coupling of 9.10 9-‘ox0=4-4acri di necar

(0.7g) with Int ewﬁmdmehﬂecﬁétaBO((O.gg) Wﬁdftﬁfc&ﬁtalﬁtméﬂ'dm sthhelfe Xf:rdﬂﬂkane the
acetonitrile, the title co ound ] mp. 183-18

Anal ysi s Found: title compound as a solid (0.26 g). m)pzl?(H N, 6.8; 25

Cerr]Herr] N er er ).5H err] O requi '1; H,6.2; N 6.8%
Exanpl e 23 A]"%Iyﬁ-s[ﬁ?!1 ‘hoxy-4-[3-( 1 2, égf”’tlé?qch‘)z? 0- 6, 7- di net hoxy- 2-

i soqui nol i nyl) pr p %) LSty dr-o- bhay 0 R799e- 4- acri di necar boxa
| soquino enyHL PRRLOL H,® R SCHRSREY; R79% 4- aor

The coupling of 9, 10-di hydro-5-nmet hoxy-9-oxo-4-acridi necarboxylic acid
(0.65g) with Internedjate 16(b) (0.6g) gave, after crystallisation from

I sopropanol / acet (9:1), the ti tI e corrpound (0 229), m p 198[err].
Anal ysi s und:
Cerr]Herr] N er
Exanpl e 24 dihylik Q—-oxbﬂldlﬁmh'&rboxamlde

3-[[ (3, 4-di met hoxyphenyl ) net
propoxy] phenyl | - 5- f | doméxtgre] nyﬁzl %1@'

9mﬁaﬁ@®a¢mm acid (0.42 g

and 1-hydroxybenzotriazole (0.27 g) in DMF (30 ml) was stirred at room
temperature for 10 min. Intermediate 33(a) (0.55g) in DMF (30 ml) was then added,

15 followed by dicyclohexylcarbodiimide (0.34 g), and the mixture was stirred at room
temperature for 16h and then filtered. The [iitvate was concentrated in vacuo, treated -
with dilute sodivm hydroxide sclution, and extracted with dichloromethane. The
combined, dried, organic extracts were evaporated to leave an oil which was purified
by column chromatography cluting with dichloromethane/methanol (95:5) to give an-

20 - oil which was crystallised from ethano! and filtered off to give the title compound
(0.32g), MP: 1319,

Analysis Found : | C,71.4;H,5.9:N,7.3;
C34H34FN30, Requires : C,71.9;H,6.0;N,7.4%.

25 Example 40
N-[4-[2-[[(3,4-Dimeth oxvghenvl)mcthyl|methvla“nmo[ethyllghenyll-9,10-dxhydro—

5-methoxy-9-0x0-4-acridinecarboxamide

" A mixture of 9,10-dihydro-S-methoxy-9-oxo-4-acridinecarboxylic acid ((').8- g
and 1-hydroxybenzotriazole (0.41 g) in DMF (50 ml) was stirred at room
30 temperature fbr 10 min. Intermediate 33(b) (0.9g) in DMF (30 ml) was then added,

followed by dicyclohexylcarbodiimide (0.62 g), and the mixture was stirred at room



A m xture of 5-fluoro-9, 10-di hydro-9-oxo-4-acridinecarboxylic acid (1g) and
10 1- hydr oxybenzotriazole (0.5g) in DVF (30 m) was stirred at room
tenperature for 10 min. Internediate 22(b) (1.2g) in DMVF (15 m)
was then added, followed by di cycl-&exyl car bodi i m de (0.8g) and
the m xture was stirred at roomtenperature for 16 h and then
filtered. The filtrate was concentrated in vacuo, treated with dilute

sodi um hydr oxi de SBPETaWR fermlbhand theay filipred.-(The flepie yas ceneeafated jmxacuonepated

15 dried orgaygd 3 ' i fi .
by col um Vi e i ARLAORIPRIANE 2l straiEa w3t WISl TR
(97:3). The sol i dcomfitsined, dried, or%mssemml wérs edapored ioSleeunBIDWhich wils \parifie
title conpound (0.68g). Mp. 108[err]. Anal ysi s Found:

C 66.4; ‘H 5.5; F by columnzhmmatography eludpgwithdichlorpmicthane/jrethano] (9SS o]giye a
Requi res: c66.11..H5.8; F 3. 1; 6..8% 20 . l e, 25 .
N[ 21 Vet by 4- [ 3- i, This RS RestpBiveh FFomasaRropRRRk and Sltesedh 1 Gp 81 the title
phenyl ] - B j ' 1 [ r o- 9- oxo- 4- acri di necar boxam de

A m xture of 5-f I"t'?(?ﬁl qﬂ?%?ﬁ)h%é%goxo- 4-acridi necarboxylic acid (1g) and
25 1- hydr oxsbagsisFourakzol e (0. 47g) in FIGID6OEN,7V85s stirred at room
tenperature for 10 mn. Internediate 22(@) (1. 2{3) in DVF (15 m)
was then added, fopsdsghiglsRequires:  gj cycl dpEkPHERO0R 6% de (0.7g) and
the m xture was stirred at roomtenperature for 16 h and then
filtered. The filtrate was concentrated in vacuo, treated with dilute

sodi um hydruoxi de Egdmipled@d and extracted with dichl oronethane. The conbi ned,

30 dried organic extracts were evaporated and the residue was purified
by col um N-{4-[4-[[(3.4-DimethoxyphenyDmethyllmethylamino]butyl]phenyl]-95l 0-dihydro-

chromat ography elyting wi.th dichl or.gnet hane- net hanol (98:2). The solid was
‘t hen re#%?%ﬁ%%ﬁ%prppanol to give the title conpound
(0.86g). Mp. 130[errk mixture of 9,100fhydt39fdX 8- acridinecarboxylic acid($ ) 88d 1H
5.89; F 3.2; N7.3; Cerr]Herr]FNerr]Jerr] Requires C

69. 97; H 5.87; F Bydipxybenz@oiazdle (2.83 g) in DIMFA (6 ml)3¢as stirred at room temperature for
L2 Wethoxs 41914 k. Tacrmediate $50a) (35g) 1 DME (T80 ml) s theh 2aded fhiowed by
diéyclohexylcarbodiinxide (3.45 g), and the mixture was stirred at room temperature
for 16h and then filtered. The filtrate was concentrated in vacuo, treated with dilute
sodium hydroxide solution, and extracted with dichloromethane. The combined,
dried, organic extracts were evaporated to leave an oil which was purified by column
20 chromatography eluting with dichloromethane/methanol (95:5) to give a solid. This
waé crystallised from methanol and then filtered off to give the title compound (3.2
g), MP : 1400,
Analysis Found : C,74.3;H,6.5;N,7.7;
C34H35N304 Requires: C,74.3;H,6.4;N,7.6%.

25

Example 42
N-[4-[2-][(3.4-DimethoxyphenyDmethyl]methylamino]ethyllphenyl]-9,10-dihydro-

9-oxo-4-acridinecarboxamide

A mixture of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) and 1-
30 hydroxybenzotriazole (0.56 g) in DMF (50 ml) was stirred at room temperature for
10 min. Intermediate 33(b) (1g) in DMF (10 ml) was then added followed by



phenyl ] -9, 10- di hydr o- 5- net hoxy- 9- oxo- 4- acri di necar boxam de A
m xture of 9, 10-di hydr o-5-net hoxy-9- oxo-4-acridi necarboxylic acid (1g) 10
and 1-hydroxybenzotriazole (0.62g) in DVF (30m) was stirred at room
tenperature - for 10 mn. |nternedi aPé-22(b) (1g) in DVF (20 nl) was
t hen added foll owed by di cycl ohexyl car bod| [ m de (0.62g) and the

m xture was sti-rr ropm.t for and t hen

[l tered The f1 diryionxBaroRbRte (i L-The mixwes et siedaipom Epepgre for
sodi um hydr oxi de lgﬂk xéd HendtbrEd ITHRARG 1 Whl cORleRKh RS %{& r%%ted-r\bﬁ dilute
conbi ned, 15 ried organi c extracts were evaporat e resi ue was
purified by col ursodium hydroxiddsaluzdw gnd piyracred sith dishipeomethané. Tige vérhbined,

di chl or onet hane/ net hanol (97:3). After crystallization from -
i sopr opanol , t he driedOsganiG/eRTAE Were cvanomted o lgaveansail whichovas pgpﬁed by column

gﬂop 14?:% :r ; } H er r“f?ﬁ[‘%@ﬂ%&ﬁ'ﬂﬁ%ﬁe dk}?&xg&lowmetkane}mema&g@gl) [P|§“i° a ﬁg%gﬂus

| Izg t2 ge same way, solif waddrpithiliSe REROAREMINAE Gnd HABRAYH to give the title coMBTRIE

N-[ 2- Met hyl - 4-[ 3- (P{3§3;)AM&?| riéﬂﬂ-oxyphenyl ) et hyl ] met hyl anmi no] pr opoxy] .
phenyl ] - 10-.di hydr o- 5- et hyl ecar boxam de
The coupling of @'i%yﬁﬁ% - 5- net hyl - 9- oxow%éﬁé‘bﬁgh ar boxylic acid (19)
wi th I nternediat g ve, after iNatgon from

(AN} o2 G946 bine! ng

| sopropanol, the t compound as a so Mp. 146[err].

30 Analgsi s Found: C72.5 H 6 5 N 7.1,
C[err]H[err]N[err]CIerr] Reqwres C72.5;.H6.4;, N7.2%
86 - lipwing compounds were prepared in a similar manner to Examples 39

N- [ 2- NEt hyl - 4- [3 éh%S 4- di met hoxyphenyl ) net hyl ] met hyl am no] pr opoxy]
~ phenyl ] - 0- di hydro 9- 0x0- 4- acri di necar boxam de The
coupling of 9, 10-di hydro-9-oxo0-4-acridinecarboxylic acid (0.99) with 5

I nt er nedi at e 22(% (1. 22; gave, after crystalllzatlon from i sopropanol, the
title xample

.15 N-[4-] [3-[[(3,4-Di_methoxyphenyl)methvl]methylgmino]propvl]thio] phenyi]-9,10-
dihydro-9-oxo0-4-acridinecarboxamide |

The coupling of 9 10—dihydro-9-oxo—4—acridine<’:afboxylic acid (0.8g) with
Intermediate 38(d) (1.16g) gave, after crystallisation from ethanol, the tltle

compound (0.28g), MP : 1400,

20 Analysis Found : C,69.7;H,5.7;N,7.5;
C33H33N304S- Requires : C,69.8;H,5.9;N,7.4 %.
Example 44

N-[4-[2-](PhenylmethyDmethylaminolethoxylphenyl]-9,10-dihydro-9-oxo0-4-

25 acridinecarboxamide

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (1 g) with
Intermediate 36(c) (1g) gave, after crystallisafion from ethanol, the title comp' ound
(0.8g), MP: 1730,
Analysié Found : C,75.5;H,5.6;N,8.8;
30 C3gH,7N303 Requires : C,75.45;H,5.7;N,8.8 %.



command as a solid (1.3g). Mp. 145-150[err]. NVR i ncludes d 2.2
and 2.3 (2s,2x3HN-CH err] and CH err]-Ar), 3.4(s,2H CH err]-Ar),

3.7(s, 6H, OCH[err]) 6.6-8.5(m1 3H, aromatics). 10 Exanpl e 29 '
N-[2-Methyl -4-[2-[[(3, 4-di nmet hoxyphenyl)rretﬁ?l]rret hyl am no] et hoxy] phenyl ] -

9, 10- di hydr o- net hoxy- 9- oxo- 4-acri di necar boxam de The coupling
of 9, 10-di hydr o- 5;: net hoxy- 9- oxo-4-acri di ne carboxylic acid : (1.29)
wi th | ntermedi ati—’?—@@&;ﬁl 129) gave, after crystallization from ethanol,

the 15 title oEpqyneh33,42pankingxyh

Anal ysi s Found: 1, 1,

C[ err]H err] N er mm—B}oxﬂeﬂb;wnmmecarboxamlde C70.2; H6.1;, N7.2%
Exanpl e 30 ~ 20 . . .

N-[ 2- Et hyl - 4-[ 3- [[(3 'Ehwmlmﬁrﬂwéﬂﬁl?%?r%rpmér%ﬁrmmmlfoxyhc acid (1 g) with

pr opoxy] phenyl ] - ridineca de
The coupl :Sng of 5- H‘SFI (x)ats 3%;#) dtg())Jggvo’xo %[(g ?fdgﬁgaen ﬁﬂ&ﬁﬁtﬂdgogggﬁ%

wi th I nternedi at Qg@(-,ﬁﬂd(olgzzg)),wqavmo fter crystallization from
|sopropanol the title conpound as a solid (0.95g). Mp. 146[err]

Anal ysi s Pwalisis Found : ~ C 70GI71LHH6.3N,78; 3.2, N 7.0;
C[err] H err] FN[e%ggbiﬁ eagflése:s: | | C,72§2;Z£63;N,J]_.| 4%. 1; F3.1; N

N—[2 Met hoxy-4-[3-[[ (3, 4-di net hoxyphenyl ) et hyl ] met hyl am no] 30
propoxy] phenyl ] -9, 10- di hydr o- 5- net hyl - 9- oxo- 4- acri di necar boxam de

- 10 ExamgleTMe coupl i ng of '
9 10 di hydr o- 5- | - 9- oxg -acyridine carboxyllc aC|d ) h
| nt er medi at e 22( e\ * A% .'J:\ tho DX Y ) n RINA L G L !.’ d 1) HARAE R Y M oyt
the title conmpounghRSo-3.m&hbgh-6¢ Ma D atﬁﬁz[err] Anal y5| S

Found:
Clerr]Herr] N err] ( erkd cd?tpﬂliﬂllgrdfs) 10—d1hyuo-5-meﬂ“aoi9 Boxdidcactidinecarbnddic acid

(2g) with Intermediate 38(c) (2.4g) gave, after crystallisation from isopropanol, the

15 title compound (1.2g), MP : 1800,
Analysis Found : C,70.1; H,6.1; N,7.2;
+ C34H35N30¢ requires : ' C,70.2; H,6.1; N,7.2%.
| Example 47 -
20 N-[4-[2-[[2-(4-MethoxyphenyDethyllmethylamino]ethoxylphenyl]-9,10-dihydro-9-

- oxo-4-acridinecarboxamide -

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with
Intermediate 36(e) (0.9g) gave, after crystallisation from ethanol, the title compound
(0.7g).MP : 1650.

25 Analysis Found : C.73.6;H,6.0;N.8.0;
C37H3 N304 Requires : C,73.7;H,6.0;N,8.1%.
Example 48

N-[4-[3-[[2-(4-Methoxyphenylethyllmethylamino]propoxylphenyl]-9,10-dihydro-

30 9-o0x0-4-acridinecarboxamide




Exanpl e 32

N-[2-Methyl-4-12-[[(3, 4- dinethoxyphenyl)nethyl]nethylanino]ethyl]
phenyl ] - 5- fluoro-9 10-di hydro- 9- oxo-4-acri di necar boxanm de 10

. The coupling of 5-fluoro-9, 10-di hydro-9- oxe93-acri di ne carboxylic acid
(0.82g) with Internediate 27(a) (1.07g) gave, after crystallization from

et hanol, the t|tleco und . as.a eIIo solid (0.21 9). Mé). .
125[err]. Aneheycqupl ‘%gﬁg 'dlhydfo' -0x0-4-acrid “W%‘”‘Mllcéi.c& (08 8) withy
7.2; r 1, . .
6.1 F3.3 N7 ggj&ﬁ%@ﬁﬁl 5%' t?) (d g(g?rg%wé eﬂﬁg{a]l@at%qﬂfpoheéthagoﬁghg ’tlti_a|
N[ 2 Met hyl -4-[ 2¢ urfd O.97EY, hmymﬂoyl ) met hyl ] net hyl am no] et hyl ] phenyl] -
9, 10-di hydr o- 5- ne 9- oxo 4 acri di necar boxam de The
coupling of 9, 10Aﬂ%ﬁﬂmdr¥9t hyl - 9- oxo- 4- a@rﬁﬁﬁhﬁ%&‘fb&yl ic acid 20

(0. 89g) W|t I nt er, 1g) gave, ation from
et hanol , e titl 3 33 304&%3%} dund as a y 9&%?@%55459) M p.

160- 161[ err] ) Anal ysi s Found: C73.4;, H6.3; N
7.5; C34H35N304 (0.5 H20) Requi res: C73.1;, H6.5, N7.5% 25
Exanpl e 34 Example 49

I\I-[2-I\/Ethoxy-4-[§_£‘2"}_

et hyl ] phenyl ] - 5- LA YPIG XY Jalhdihyd
The coupling of S fl4 -mgro 9 oXo- 4 acr | d| ne car boxyl i c aci d (1g)
with Internediat , after crystallization from ethanol,
the title @0 . Comm@ﬁng o 9l.]OidﬂIQdﬁﬁg-)oxonﬁcndaﬁécaitﬁ&f}&fcrdcad 0.6 g with
Anal ysi s Found: ‘8; N7.5;
- 88 - Iqeéme}m[t@aﬁji’ormé'ﬂrg)qaefler pfteeguyistallisation from medmpmob; thextitle
0

N7. 4% compound (0.18 g), MP : 1460,

Analysis Found : B C,73.5;H,5.8;N,8.1;

C31H29N304 RCC[LIil’CS . C,73.35;H,5.8;N,8.3'%.

15
"Example 50

N-[4-]2-[[(4-Methylphenyl)methylmethylamino]ethoxy]lphenyl]-9,10-dihydro-9-

0x0-4-acridinecarboxamide .

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.7 g) with
20 Intermediate 36(g) (0.78 g) gave, after crystallisation from isopropanol, the title
compound (0.23 g), MP : 1680,
Analysis Found : C,75.3;H,6.0;N,8.1;

C31HygN303 Requires : : C,75.7,H,5.95;N,8.55 %.
25 Example 51

N-[4-]2-][(3,4-Dimethoxyphenyl)methylimethylaminolethoxylphenyl}-9.10-

dihydro-9-oxo-4-acridinecarboxamide

The coupling of 9,10-dihydro-9-o0xc-4-acridinecarboxylic acid (1 g) with
Intermediate 36(b) (1.25 g) gave, after crystallisation from ethanol, the title
30 compound (1.39 g), MP : 1400, _
Analysis Found : C,71.7;H,6.2;N,7.7,



Exanpl e 35 .

N-[2-Methyl -4-[3-[[(3, 4-di met hoxyphenyl ) net hyl ] net hl am no] propyl ] phenyl ] -
5 : 9, 10- di hydr o- 5- met hoxy- 9- oxo- 4- acri di necar boxam de

The coupling of 9, 10-di hydro-5-net hoxy- 9- ox844-acri di ne carboxylic acid

(0.69g9)-with Internediate 27(c) (0.65g) gave, after crystallization from

| sopr opanol , e title conpound as solid (0Q.185g). Mp. 154[err].
Anal ysi s Found: C321'131&1‘305 Requirgs 172 65; H 6% ,N’—ig%q
Clerr]Herr]Nerr](err] Requires: C 72 5 H6.4;, N7.25%

Exanpl e 36

N-[ 2- Met hyl - 4- [ 3-Bxamplel52li met hoxphenyl ) met hyI ] met hyl am no]

propyl ] phenyl]-5- fl uoro 9 10 d| hydro - 0X0- 4- acrl d| hecar boxam de 15

The coupling of ! ! :
(0.50). 5 . 0 599) gave after
.crystallization o SO AR e : conpound as a solid
(0.26 g). Mp. 132[erfy lin f

6.0; F 3.3; N7.3; © coup ICFO ﬁ{l er r qaer rTe‘I‘f?xboxyhc amd&)gjg)%mg
71.9; H6.0; F 3. Iﬁtemiedia&E%(h) @) gave, after &yamnisen&'?from ethanol, the title compound
N-[ 2- Met hoxy- 4- [3 33 4- Qi]}ré;Bbhoxyphenyl ) met hyl ] met hyl ami no]

propyl ] phenyl ] - ¢ hydr o- 5- net hoxy- 9- oxo- 4- acri di necar boxam de
The coupling of 9 o 5- met hoxy- 9- ox | a
(0.43g) and Interrre ate (0 5g) gave, af &?12%$W7?§’?%&3@@&%3@
| sopr.opanolip the Requires: title conmpound as (};75@-[{{,516;}@8,@@5,1 %1 p. 105[err].

Anal ysi s Found: C 70.6; H6.3; NG6.9;°
C[err]H[err]N[err]Qerr] Reqwres C70.6; H6.3; N 7.0% 30
Exanpl e 38 - 89 -

N-[ 2- Met hoxv-4- | ;@{ﬂﬁ%&im nmet hoxyphenyl ) met hyl ] net hyl am no] .
propyl ] phenyl ] - N-[4-[2-[[(§_,41b&. ,ﬂmﬁﬁﬂeﬁ Mégm&ahgraﬁlm%jézﬂbmwmm, gde
The coupling of 5-TTuoro- Aydr 0- 9- 0X0- 4-acri di ne car boxylIc acl
(0. 49) dihvdro-2-(methvlth10)—9—oxo-4—acnc_hneca_\rboxamide
15 The coupling of Intermediate 39 (0.7 g) with Intermediate 36(b) (0.81 g) gave,
after crystallisation from ethanol, the title compound (0.45 g), MP : 1700,
Analysis Found : C.68.1;H,5.65;N,7.0;8,5.4; C33H33N305S
Requires : C,67.9;H,5.7;N,7.2;5,5.5%.

20 Example 54 _
N-[4-[2-[[(3.,4-Dimethoxyphenyl)methylimethylamino]ethoxy]phenyl]-9,10-

dihydro-7-(methylthio)-9-0x0-4-acridinecarboxamide

The coupling of 9,10-dihydro-7-(methylthio)-9-oxo0-4-acridinecarboxylic acid
(0.7 g) with Intermediate 36(b) (0.81g) gave, after crystallisation from acetonitrile,
25 the title compound (0.14 g), MP : 1609,

Analysis Found : : C,67.8;H,5.8;N.7.1;S,5.4; C33H33N3OSS
Requires : C,67.9;H,5.7;N,7.2;S,5.5 %.
Example 55

30 N-[4-[2-[[2-(3,4-Dimethoxyphenyl)ethvllmethylaminolethoxy]phenyl}-9,10-

dihydro-2-(methylthio)-9-o0xo-4-acridinecarboxamide




with Intermediate 30 (0.5g) gave, after crystallization from

et hanol / cycl ohexane, the 5 title conpound as a solid (0.26 g). mp.
170-190[ err]. Anal ysi s Found: - C67.7; H5.7; N6.6;

CerrJHerr]FNerr]Qerr],Herr]O REQUII‘ES"93' C67.9; H6.0; N7.0%

Exampl e 39 10

N-[4 [4-[] (83, 4- Dlrrethoxyphenyl net hyl rrethvl am no!buty ] phenyl ]1.-5-f 1l uoro-9,
1 di hydr o19e §5QuplingfIntery rigd ith Intermediate 36(a) (R%satgme

o 3 o o, st et ﬁfﬁﬁ@%ﬁ%@v@%@ HREEE ¢ oom

tenperature for A@alysi Fohid er medi at e 33(a) C%ﬁ@ﬁsmu%sﬁﬁ@ 0334 NUgsn

added, 15 fol I owed by di cycl ohexyl carbodiim de (
m xture was stirReauizs:room tenpeQaﬁtSLa’H,i‘%NlGlS,faﬁ&:then
filtered. The filtrate was concentrated in vacuo, treated W th

di l ute sodf um hydroxi de solution, and extracted wth dichl oronethane. The
conbi ned, dri ed,Eg&ggéi% extracts were evaporated to | eave an oil which was

purified umm chromat ography eluting with

di chl or onet hane/ Nef4i2d[2-(3.3-Bimethoxypbenyl)etR ¥l methylaminoletidx yiphenyl}-9,10-
crystallised fro ethanol andfll red . off to give the title conpound
(0.32g), MP: 131 1@ methyl-9-oxord; Mﬂ@é&m&d_ . C 71. 4;

H 5.9:N 7.3; rd- € RBIUA LS i 23

C 71.9:H 6. 0: N, 7. 4% The%ﬁbﬁ]@k&? I]d: Mh%%%éthyﬁg%yo % S'acndlm‘,carboxyhc acid

- N [4-[2-[[{& 4- D(mé)OXMDhﬂémhédiﬁé Bﬁ(d)@BEYLﬁW, m&m@s&hﬂmmﬁbm%dﬁoﬁhxmdr

5- met hoxy- 9- oxo-4-acri di necar boxam de

mxture of 9, 10- dHEL&Mﬂb&&LMR)XW acri di necarboxylic acid (0 8 g)

and 1-hydr oxyben az0 (0.41 g) in DW ‘(:5,(}9,5 < rred at room 30

tenperature for éémir’y]s ‘?ermedl ate 33(b) h&a[ﬂ/?—’t{% m) was then

added, Céghégwggglméqgw.cl ohexyl caghbpd.iHsgeN(P442 9), and the
r

m xture was stir

- 90 - tenperature for 16h and then filtered. The filtrate was
concentrated in éacuoE Ereat ed with dilute sodi um hydroxide

sol ution, &hd ex i th dichl oronet hane. The

N-[4-[2-[[(3,4-Dimethoxyphenyl)methyllmethylaminolethoxy]phenyl]-9,10-

diliydro-5-methoxv-9-oxc-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methoxy-9-oxo-acridinecarboxylic acid (0.8 .-
g) with Intermediate 36(b) (0.94 g) gave, after crystallisation from ethanol, the title
20 corapound (0.25 g), MP: 1840,

Analysis Found : C,69.9;H,6.0;N,7.4;
C33H33N306 Requires . o C,69.8;H,5.9;N,7.4 %.
Example 58
25 N-fI 4-[2-[[2-(3,4-Dimethoxyphenyl)ethyl'lmethylaminoI'ethoxylphenyl]-9,10-

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide

Tke coupling of 9,10-dihydro-5-methoxy-9-oxo0-4-acridinecarboxylic acid (0.8
g) with Intermediate 36(a) (0.98 g) gave, ﬁfler crystallisation from ethanol the title
_ compound (0.25 g), MP : 1900.
30 Analysis Found : C,70.0;H,6.1;N,7.3;
C34H35N30¢ Requires : C,70.2;H,6.1;N,7.2 %.



conbi ned, dried, organic extracts were evaporated to | eave an oil which was

purified by colum chronatography eluting wth

di chl or onet hane/ net hanol (95:5) to give a 5 solid. This was
crystallised fromisopropanol and filtered-86f to give the title

conmpound (0.31g), MP: 172[err]. Anal ysi s Found:

C 71.3;H6.0; N, 7. 35; Cerr]Herr]Nerr]Jerr] Requires:

C 71.8;H6.0;N,7.6% 10 - Exanple 41

N[4-T4-[[(3, 4- Diﬁt hﬁxgé)henyl ) met hyl ] met hyl.am no] butyl ] phenyl ]-9, 10-di hydr
o- 9- oxo necar boxam de A m xt ure of

9, 10- di hydr 0- 9- 0.14-[8 Sj«llilﬂ%%t heefiyBfitethy1fmé&th ropoxy]phenyl}-9,10-
hydr oxybenzotri azol € 0 Was s |rre a

t enperature for @xdro-%gzm-acndlmghmamme 33(a) (5.5g) in DWF (100 m )
"was t-hen added, foll db | ghexyl car badi i m de (3. and
the mxture was sti r?ﬁ@ ‘Ym%ﬁﬁ%m%d‘ﬁ?é&ox ‘4”a°“418'?°aIWYéqu¢léﬂ g) with

oo o P RMRSSETTE B e 04l

conbi ned, (0Bgh,avP : Qng.n IR inttides ¢ignalérat €650 CCONED L1620 0Mand 506t
whi ch was purified by colum 20 chromat ography eluting wth
di chl or onet hane/ f®Hanol (95:5) to give a solid. This was
crystallised fromnethanol and then filtered off to give the title conpound
(3.2 g), MP: 140[err]. _ Anal ysi s Found:
C 74.3; H 6.5; N, 7.Fxample 60 Cerr]Herr]Nerr]Jerr] Requires:
C 74.3; H, 6. 4; N, 7.6% Exanpl e 42

i b4 (BieDuht ik

. : Amxture of
amide o g g) and 1 30

hydr oxybenzot ol o : ; o
t Zn[)gﬁt ure f E'r a0 m’é’g’l’ﬂﬂ%bﬁ? hior msg?-g%%’%?b Gacid (08 2)

then added fol | oweith fiytermediate 38(c) (1g) gave, after crystalhsauon from ethanol, the title
-91- di cycloheall car bodi i e (0.7 g). The m xture was sti Tred at
room t enper at ur e Sompound (0.52 ), MP h1¥Ked then filtered. The filtrate was

concentrated in v ted with dilute r e

sol ution ah® ext r‘%ﬁ%&s%ﬁﬁ ‘di chl or onet hane S4HE %8!@?’%(%%}))@ €3 ﬁnﬁNé%ﬁ
organi c extracts R&juftegvaporated to |l eave ag,e.6HATHB3M7A%) fied by
colum

Example 61 .
N-[4-[2-[[2-(3.4-Dimethoxyphenyl)ethylmethylaminolethyllphenyl]-9,10-dihydro-
20 9-ox0-4-acridinecarboxamide

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.76 g) with
Intermediate 33(e) (1g) gave, after crystallisation from acetonitrile, the title

compound (0.7), MP : 180°,

Analysis Found : C,73.5;H,6.1;N,7.9;
25 C33H33N304 Requires . C,74.0;H,6.2;N,7.8 %.
Example 62

N-[4-[4-[[[4-(Methylthio)phenyl]methylimethylamino}butyllphenyl]-9,10-dihydro-

9-oxo0-4-acridinecarboxamide

30



5 chromat ography el uting w th, dichloronethane/ methanol (9:1) to g| ve

a solid. This solid was crystal lised fromacetonitrile and
filtered off to give the title conmpound (0.35 g), MP: 172.

Anal ysi s Found: C, 73.6; H, 6. 09N-8. 0,
Cerr]Herr]Nerr]ferr] Requires: C 73.7,N,6.0; N, 8.1% 10

The foll ow ng conpounds were prepared in a simlar manner to Exanples 39
to 42: M(@unhnggf 10—d1hydro-9-oxo—4—a«.ridinecarboxylic acid (C.8 g) with

phenyl | o 10-  ThiSSaRE J30Y L B ehv) Bt SRR BCRom ackihierit, the e
The coupling of Qo oﬂ;d‘(ﬂ(h’a]%—)’%pxqjjﬂ acridi necarboxylic acid (0.8g) wth
I nt er medi at e 38( g) gave, after crystallisation fromethanol, the

titl e tschﬂodZBQ) MP:  140[ er €}73.2(H,6.2;Nfh818;§i7s 0’3(3111’3%1\13028
C, 69. 7; N7 Cerr]Herr] N er I res:

C, 69. 8 H 559 N, 7@‘1‘-’}“"3 Exanpl e 448'r7r“']‘)o£'I 5N ERRb,

N-f 4-[ 2-[ ( Phenyl net hyl ) net hyl ami no] et hoxy] phenyl] -9, 10-di hydr o- 9- oxo- 4-
25 acri di necar boxam de The coupling of

9, 10- di hydr o- 9- oExamhpkec§3 di necar boxylic acid (1 g) with
I ntermedi ate 36(%? 1 after crystalllsatlon fromethanol the title

conpound ik z4a PO anethylimethylaminolbhusyliphenyli=9, 104 1h Gro-9-oxo-
C 75.5,H 5.6; N, 8,48 gg JH err]N[err]Jerr] Requires:

C, 75.45; H, 5. 7; N, M——e"m kb

- 92 - 10 Ex arhel coupling of 9,10-dihydro-9-0xo-4-acridinecarboxylic acid 50 7 g)l(v)mh

N[4-[3-[[2-(3, 4-Di et hotxm:;) et hyl | met hyl am no] pr opoxy] phenyl
di hydr o- 9- oxo- 4- &rtermedia Gig) gave, after crystallisaTion frompicetopitrile, the title

9, 10- di hydr o- 9- o>é8m4 n%%doddsg‘ifﬁ{ﬁ’%w c acid (1 g) with

Analysis Found : C.,75.9;H,6.0;F,3.7;N,8.25; C3,H3oFN30,
Requires : C,75.7;H,5.9;F,3.7;N,8.3 %.
15 |
Example 64
N-[4-[3-[[(4-Methoxyphenyl)methylimewylaminolpropyliphenyl]-9,10-dihydro-9-
0x0-4-acridinecarboxamide
The coupling of 9,10—dihydro-9—oxo-4-acridinecarboxylic acid (0.72 g) with
20 Intermediate 33(g) (0.85 g) gave, after crystallisation from isopropanol, the title

compound (0.64 g), MP : 1557.
Analysis Found : - CT6.2H6.1;N,T.9;
C3,H31N303 Requires : C,76.0;H,6.2;N,8.3%.

25 Example 65 _
N-[4-[4-[[2-(4-Methoxyphenyl)ethyllmethylamino]butyl]phenyl}-9,10-dihydro-9-

oxo0-4-acridinecarboxamide

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with
Intermediate 33(h) (1 g) gave, after crystallisation from acetonitrile, the title

30 compound (0.53 g), MP : 1430,
Analysis Found : C,76.4;H,6.6;N,7.8;



5 Internediate 38(a) (1.44 g) gave, after crystallisation from

ethanol, the title conpound (0.82 g), MP. 140[err].

Anal ysi s Found: C71.7,H6.3;N 7. 4;
Cerr]Herr]Nerr]dJerr] Requires: -98€,72.2;H,6.2;N 7.4 % 10
Exanpl e 46

N-[4-]3- [[(34D|rrethox henvl ) net hyl ] met hyl am n ropoxy] phenyl]-9, 10-
di hydr o- 5- met hoxy& B%Ba&‘ﬂ!“éﬁsnecar boxani ¢/ 65'H]’é) I‘P '; The coupling

of . 9, 10-di hydr o- 5- net hoxy- 9- oxo- 4- acrldlnecarboxyllc aci d (29)
with Internediate 38(c) (2.49) gave, after crystallisation from

i sopropanol, the Edample6éit!e conpound (1.2g), MP :180[err].

Anal ysi s Found: C701 H 6.1, N72 :
Clerr]H err] N er iy<IF 3cfrDiv henyl 1Indethvlamie
Exampl e 47_20 criding .y
N-[4-]2- [[5(4- RS : ; I no] et hoxy] phenyl ] -9, 10-di hydr o-
9- 0X0- 4- acr I

9, 10- di hydr o- 9- oxo0- 4- 'gl(%l’l glinhggifgz)ﬁxdjﬁmgd?c?é) x? 4~§cn<§mé_&ﬁh&wfﬂ: dcﬂg(d)ﬁ §) with

| nt er nedi at e 36( dntefiedigle I{d)(1 g)igaee, aftey sfitatdtionavitioethér, e gildesmpourid(©.88
title corrpound &g 79), MP. 165[err]. 25 _ Anal ysi s Found:

C 73.6;H 6.0; N 8.8;MP:11 C[err]H[err]N[err]O[err]‘ Requi res

C, 73.7;H6.0; N, 8. npl e 48

No[4<[3-[[ 2- (4- Mt ol dysis Fomad;:y o hyI]rret hyl aniRol Bt 6Bo% T phgnyl 1 -9, 10- di hydr o
- 30 18- OXO-G_;fﬂij Reeqiivescam de C,74.3;H,6.4;N,7.6 %.

- 93 - gl\{#noé coupl i ng of '

9, 10- di hydr o- 9- oxo- 4- acri di necarboxylic acid (0.8 g) with

I nt er nedi at e 38(% ﬁoagg%g) gave, after crystallisation fromethanol, the
title 0.9 g), MP. 160[err]. Anal ysi s Found:

C 73.9;H 6.2, N, 7.R.[4-[4-{[2-(3 4-D1methoxyphenyl)ethxl]mcthxlamlno]bugl]phenxl]-Q, 0-dihydro-

9-ox0-4-acridinecarboxamide

15 The coupling of 9 10-d1hydro-9-oxo-4~acnd1nec.arboxyhc acid (0.72 g) with
Intermediate 33(c) (1 g) gave, after crystallisation from acetonitrile, the title

compound (0.12 g), MP : 1200,

Analysis Found : _ 'C,74.2;H.6.5;N,7.6;
C35H37N30, Requires : C7A.6H,6.6N,7.45 %.
20
Example 68 _
N-[4-[2-[[2-(4-Methoxyphenyl)ethylimethylaminolethyl]phenyl}-9,10-dihydro-9- -
oxo-4-acridinecarboxamide .
The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with
25 Intermediate 33(k) (0.95 g) gave, after crystallisation from acetonitrile, the title

compound (0.4 g), MP : 1799,
Analysis Found : C,76.0;H,6.1;N,8.1;
:C5pH31N305 Requlrcs C,76.0;H,6.2;N.8.3 %.

30 Example 69



5 Clerr]H err]N err]O[err] Requires: C,74.0; H6.2;,N 7.8 %
Exanpl e 49

N-[4-[2-[[(4-Met hoxyphenyl ) met hyl ] met hyl ami no] et hoxy] phenyl ] -9, 10- di hydro-9
- ox0-4- acri di necar boxam de 10 -99- The coupling of

9, 10- di hydr o- 9- oxo- 4- acri di necarboxylic acid (0.6 g) with

I ntermedi ate 36(f{ 72 9 ave, after crystallisation from nethanol, the
title pyAE: v thoxyph thyllmethylamino] 10-

g, ;g gSHH5588NN8g@%xwmgn%%ﬁ@£N[ er r]O0[err] Requires:

N-[4-[2-[[(4-Methyl pmmdohﬁﬁﬁ@wf9netdihym%kam@eﬂdm€mwﬂyh% abf @.9¥502mO-
0X0-4-acri di necar boxam de The coupling o
9, 10- di hydr o- 9- oketermediarei 332 41 18d gpve caffer erystl sqjom\frpm actonitrile, the title

I nt er nedi ake 36( @fter crystallisation fromi sopropanol
thetltleB Q_M(‘}%I?@géz MP. 168[err]. Anal ysi s
Found: Anal ms(i;oﬁgdis H, 6. 0; N 8.1; C74 H shefsd Herr]Nlerr]O[err]
Requi res: s .7:H 5.95:N,8.55 % - 6”Z’x nmpl e 51
N-[4-[2-[[(3, 4- D(]ggﬂ?j N mpﬁaqdljaset hyl ] met hymmm&zmgmhenyl] 9, 10-

di hydr o- 9- oxo- 4- acri di necar boxam de The coupl I ng of

9, 10- di hydr o- 9- oxo- 4- acri di necarboxylic acid (1 g) with

I nt er nedi at e 36(@“”41 le g) gave, after crystallisation fromethanol, the
title 30 39 g), MP: 1400. Anal ysi s Found:

C, 71.7; H, 61@; N, 7NZ[4-|5-|[(3,4-D1methoxvphenyl)met yllmethylammo gengﬂghcn;ll-%lO—dihxth@*
C[err]H[err]N[err]O[err] Requi r es: C /1. , 5.8, N, 7. 8%
Exanpl e ‘52 9-oxo0-4-acridinecarboxamide

The coupling of 9,10-dxhydro;9-oxo-4-acridinecarboxylic acid (0.8 g) with
Intermediate 33(}) (1.15 g) gave, after uimmﬁon with ether, the title compound (0.41

g), MP : 1100,
15 Analysis Found: C,74.3;H,6.6;N.7.4;
C35H37N304 Requires : C,74.6;H,6.6;N,7.45 %.
Example 71 _
N-[4-[4-[[2-(3,4-Dimethoxyphenyl )ethyl]methylamino]butyllphenyl}-9.10-dihydro- -
20 7-methoxy-9-oxo-4-acridinecarboxamide

‘The coupling of 9,10-dihydro-7-methoxy-9-oxo-4-acridinecarboxylic acid (1.
g) with Intermediate 33(c) (1.3 g) gave, after crystallisation from ethanol, the title
compound (0.85 g), MP : 1557.

Analysis Found : C,72.7;H,6.9;N,7.05;
25 C36H39N305 Requires : ' - C,72.8;H,6.6;N,7.1 %.
~ Example 72

N-[4-[4-]] (3,4~Dimetho_xyghenyl ymethyllmethylaminolbutyllphenyl]-9,10-dihydro-
3-methoxy-9-oxo-4-acridinecarboxamide
30 '



N-[4-[2-[[[4-(Methylthio)phenyl]nethyl]nethyl am no] et hoxy] phenyl |l -9, 10- 5
di hydr o- 9- oxo- 4- acri di necar boxam de The coupling of _

9, 10- di hydr o- 9- oxo-4-acri di necarboxylic acid (0.8 g) with

I nternmedi ate 36(h) (1 g) gave, after crystal0isation from ethanol, the
title conpound (0.75 g), IVP 150. Anal ysi s Found:
C71.1;,H5.6;N,7.9;S,5.8; err err]N[err]O err] S 10 Requi r

C,71.1:H 5.6, N, 8. 0: S Hecoypling of 9,1 @thEPaﬁrﬂF?é oxy-9-0x0-4- acndmecarboxyhc ac1d (0.8

Lt L e S 0 M s o

coupl i ng ‘of | nt enjtlecdonippusd(U 12 &, Mpm Internmedi ate 36(b) (0.81 g) gave,
after crystallisation from ethanol, the title cog)ound (0.45 g), M.

170[err]. Anabysis Eoundround: C,71.9;H,6487.2;
H565N 0:S, err]Nferr]Of[ err ires:
o670 H 5o7: N 7 Casklagahl ReSgs: | ° L LPL iR s 64 BE.

N[ 4- [2 [ [ (3, 4- D met hoxyphenvl ) net hyl ] net hyl am no] et hoxy] phenyl ]-9, 10-
di hydro-7- (met hyl t hi o) - 9- oxo- 4-acri di necar boxamni de The _
coupling of 9, 10-EXamplls 83 7- (met hyl t hi 0) - 9- oxo-4-acri di necarboxylic acid

(0.7 g) with Int e 36(b) (0.81g) .gave, _after crystallisation from
acetonitril e, “" &lL‘J.I.JLA B ;.dg ymet Al 1y th YRAMMINOMMTOE henvn-S ﬂuoro-

Anal 1 s Found: 9r49.dm%9m4.a&gdzm§artaanﬁdy 71,854
Cerr]Herr] N er

C, 67.9; H 510; N, 7. 2; S, Bheécdtipling of S-ﬂuoro-ﬁﬂﬁﬁﬂih 59-&%-4~acr1dmecarboxyhc acid (0 72
N-[4-]2- [[2 (3, 4-Di net hoxyphenylééet hyl ] met hyl am no] et hoxy] phenyl] -

di hydr o- 2- (met hy 12 igy Imermegiate 3¢ ﬂa):ga:maﬁm grstallisation Eom ethanol the ntle

- 95 - g Internediate 39 (0.8g) with
I nternedi ate 36(%@&9@)@0@? lﬁb after crystailisation from

ethanol the title d:0.46 g), M. 15@|®19JH.6.1:F.3.25:NA R ys] ﬁqqu
C,68.0;H 5.8 N, 7.0; C[err]H[err]N[err] [e?ilr]6 F.3.25; ﬁ”ﬁ@féﬁg. ém‘t
Requires: C,71.65;H,5.8;F,3.4;N,7.6 %.
15
Example 74

N-[4-[2-[[(3.4-DimethoxyphenyDmethylmethylaminolethyllphenyl]-5-fluoro-9,10-

dihydro-9-oxo-4-acridinecarboxamide

The coupling of 5-ﬂuoro-9,1(_)-dihydro—9-oxo-4-acridinccarboxylic acid (1g)
20 with Intermediate 33(b) (1.2 g) gave, after crystallisation from ethanol, the title
compound (0.78 g), MP : 1750,
Analysis Found : C,69.9;H,5.5;F,3.1;N,7.45; C3,H3oFN30,
(0.5 H,0) Requires : C,70.1;H,5.7;F,3.5;N,7.65%.

25 Example 75
N-[4-[4-[[(3,4-Dimethoxyphenyl)methylimethylaminolbutyllphenyl}-9,10-dihydro-

5-nitro-9-oxo-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-nitro-9-oxo-4-acridinecarboxylic acid (0.6g)
with Intermediate 33(a) (0.7 g) géve, after crystallisation from acetonitrile, the title
30 compound (0.35 g), MP : 1740,
Analysis Found : : C,68.6;H,5.7;N,9.5;



Requi res: C 68.3;H5.9;N,7.0;S,5.4 % 5
Exanpl e 56 N-

[4-12-[[2-(3,4-D nethoxyphenyl)ethyl]nethylan1no]ethoxy)phenyl] 9, 10-

di hydro- 10- net hyl - 9- oxo- 4- acri di necar boxant The coupling
of 9, 10-di hydro- 10- nethyl 9- oxo0- 4-acri di necarboxylic acid 10 (0. 729)

Sopropanol - Caattablads Rl ampound (0. Sof S shR, | o

Anal ysi s Found: C 72.25; H 6.2; N 7.4,
Clerr]Herr]Nerr](err] Requires C72.2;, H 6.2, N7.4% 15
Exanpl e 57 Example 76 :

- N-[4-12-[[(3,4-Di et hoxyphenyl ) net hyl ] net hyl am nolethoxy] phenyl |
d| hydr 0- 5 rret hOX LN ‘_!é.l)-'n 2,4 - ’ it ’u- l’_: 2l e i Pl meth aminoic l h SIVA |- 1 l'-L.Jl

9, 10- di hyde o- 5- ] xylic acid (0.8 ~g) with
| nt er medi a%e 36( 2 X%%cgﬁ{nhgr ngst allisation fromethanol, the

title 20 conpou ndTl(é’c&ﬁx'éhﬂf of Wo-cﬁﬁf’drﬁfi-imro@-oxo-#acﬁﬂﬁie&&béxﬁﬁ#ﬁ?ﬁ’d 0.6g)

C 69.9;H6.0;N,7. 4, err|H err] N err]O[err] Requires:
C, 69. 8 H, 5. 9; N, 7.witlyfntermediate 33(b Jegaye, der crystamxs[azton from[ isgropanol, the title

, 4- Di met hoxyphenyl ) et h et hoxy] phenyl ]1-9, 10-
di hydr o- 5- net hoxm%—@wwg rboxam de The coupl ing of
9, 10- di hydr o- 5- ng{ ‘;5?%& - A-acri di necar bqxy Tuq{’gglﬁlgﬁ 8 g) with
98 a

| nt er medi ate 36(a) gave, after crystallisation from ethanol the

title r@_?l{%bw) s Reqgires VP:  190[ er rQ,57.8(H,5.3;N Q%edoy si s Found:
C, 70.0; H6 1 N, 7 Cerr]Herr]Nerr]O[err] Requires:
C70.2;H6.1;N, 7.2 % ’ -

2L BT i a
3-[[(3, 4-Di net ho nmet hyl ] met hyl am no] pr opoxy] phenyl ]1-9,  10-
N-[4-[5-[[(3, 4-D1methoxxghenyl)methvﬂmet_bvlammoIpentxllg enyl]-5-fluoro-

9,10-dihydro-9-ox0-4-acridinecarboxamide
15 The coupling of 5-fluoro-9,10-dihydro-9-0xo-4-acridinecarboxylic acid (0.8 g)

with Intermediate 33(1) (1 g) gave, after crystallisation from acetonitrile, the tltle
compound (0.29 g), MP : 1300 '
Analysm Found : C,71.9;H,6.2;F,3.2;N,7.1; C35H3gFN30,4
Requires : o C72.3H62F33:N,7.2 %.

20

Example 78
N-{4-[4-[[2-(4-Methoxyphenyl)ethyl)methvlaminobutyllphenvi]-9,10-dihvdrc-3-

~ methoxy-9-oxo-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8
25 ¢) with Intermediate 33(h) (0.93 g) gave, after trituration with ether, the title
compound (.31 g), MP : 1820.
Analysis Found : C,74.2;H,6.6;N,7.8;
C35H37N304 Requires : C,74.6;H,6.6;N,7.5 %.

30 Example 79



di hydr o- 9- oxo- 4- acri di necar boxam de The coupling of

9, 10- di hydr o- 9- oxo- 4- acri di necarboxylic acid (1 g) wwth 5

Internmediate 38(c) (1.4 g) gave, after crystal | i'sation from ethanol, the
title conpound (0.8g), M 130[err]10-’rR i ncl udes signals at 1650
(CONH), 1620 (CO and 33500n{ err] Exanpl e 60 10

9. 10-di hyér o- o A0 SN LI R Bheathbatbhueeo

5-fluoro-9, 10-di tyg{egfogx%&@@&quam lic acid (0.8 g) Wi th

I nternedi ate 38(c sation fromethanol, the title

conpound (0.52 g), I\/PI'héL&ﬂiphng pf o9, 1Qﬁxhydro-énﬁéthsnw-lﬁaumdacndmecarboxyhc acid (0.8
C 69.6;H5.7;F, 3.25;N, 7. err% SerriFN[err]O err] Requi res:
C 69.6:H 5.7 F, 3.8 wﬂylm;er%edlate 33(e) (0.9 #¥s» aftericrystallisation from isopropanol, the

N-[4[2[[ (3 40@% y t hyl am no] et hyl ] phenyl ]-9, 10-di hyd
ro- ) - 0X tRi Rg(g g%%ﬁ’l éi%m The coupling of

9, 10- d| hydro 9- ox@ngﬂys'ig:}‘oﬂid}ecar boxylic aci (tﬁ@ﬂ.ﬁﬁging;

I nternedi ate 33(e 19 a after crystallisation fromacetonitrile, the
title Wﬁ@m}lmw 180][ er r 1G,72.2;H,6.2;N,7A4fhl ysi s Found:

C 73.5;H6.1;N,7.9; Cerr]Herr]Nerr]O[err] Reqwres
C740H62N78% Exanpl e 62

N[4-T4-[[[4-( I\/Et%#gég@phenyl ] met hyl ] net hyl am no] but yl ] phenyl ]-9, 10-di hyd
r o- 9- 0x0-4- I"di necar boxam de 30
-97- 10 N-[4-[4-[[2-(3,4-DimethoxyphenyhethylJmethylamino}butyl]phenyl]-9,10-dihydro-
S-methoxy-9-ox0-4-acridinecarboxamide
The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8
g) with Intermediate 33(c) (1 g) gave, after crystallisation from isopropanol, the title
compound (0.12 g), MP : 1700. IR gave signals at 1645 (CONH), 1620 (CO) and

15 3300cm™! (NH).

Example 81
N-[4-[3-[[(3.4-Dimethoxyphenyl)methyl]methylamino]propyl}jpheny1]-9,10-

dihydro-5-nitro-9-oxo-4-acridinecarboxamide

20 The coupling of 9,10-dihydro—S-nitro-9-oxo—4~acridinecarboxylic acid (0.3 g) )
with Intermediate 33(f) (0.88 g) gave, after crystallisation from isopropanol, the title
compound (0.29 g), MP : 1920
Analysis Found : C,67.8;H,5.6;N,9.4;

C33H3oN 40.6 Requires : C,68.3;H,5.6;N,9.65 %.

25

Example 82
N-[4-[3-[[(3.4-Dimethoxvphenyl)methyllmethylaminolpropyllphenyl}-9,10-

dihydro-5-methoxy-9-oxo0-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8
30 g) with Intermediate 33(f) (0.93 g) gave, after crystallisation from ethanol, the tile
"~ compound (0.27 g), MP : 180°.



The coupling of 9, 10-di hydro-9- o§<o- 4-acridi necarboxylic acid (0.8 g) with
Internmediate 33(j) (1 g) gave, after crystallisation fromacetonitrile, the

title conpound (0.64g), M. 135[er r%. Anal ysi s Found:
C, 73.7;H,6.2;N, 7.9;S,5.7; err]Herr] N erdfidferr]S 5 Requi res:
C, 74.0;H6.2;N, 7.8;S,6.0 % Exanpl e 63

N-[4-[4-[[(4-Fluorophenyl)nethyl] methyl am ng] but yl ] p 1]1-9, 10-di hydro-9-o0
XO0- 4- aé:“?ﬁﬁ‘ﬁé%’ﬂi‘%bxani de 10 8']72%’{ylfﬂeﬂ%no%pl i ng of

9, 10- di hydr o- 9- 0.634%@53@%‘553%‘%%%5 boxylic aci 6760"1-7[,699'N"f

| nt er medi ate 33( gave, after crystarrisati _br'fi ?’r’om acetonitrile,

the title conpound (0.43 g), MP. 151f[err]. Anal ysi s
Found: C, 75.9;H 6.0;F, 3.7;N,8.25; CJerrJ]Herr]FN err]O[err]
Requi res: Example 83 C, 75.7;H5.9;F,3.7;N 8.3 %

Exanpl e 6 - ) . . o .
N_[4_[3_[E§[(4_Ne g LENSNY i -."A Ly 1Al ¥ ;--_" kL1 ’d ) _
9- 0XO0- derfifihdcditoraRtdaoxam de The coupling of

9, 10- di hydr o- 9- 0X0- 4~ "di necar boxylic acid (0.72 g) with 20

| nt ermedi ate 33(g) (Th8xouplingot9,10{dibydror9-exaidtacsiatinararfoxylic iasidp(0cd gheiith
the title compound (0.64 g), M2 155. = | Anal ysi s Found :

C, 76. 2; H, 6. 1; N, 7Ingermediate 36(i) (8;%:8) Zape after syystallisptien frpmpgthanol dhe title compound

C, 76.0;H 6.2;N,8 . 1570 Exanpl e 65 _

N[ 4-[4-[[ 2- (4 NE@%%%W%%@TS &t hyl ] met hyl ani no] but yI ] phenyl ] - 9, 10- di hvdr o- 9
- 10X 0- 4- Agiivdis'FoRad boxan de C,75.3;H 5N, 8:4upl i ng of
9, 10- di hydr o- 9- oxo-4-acri di necar boxyl i c-aci d

0.8 g) with
I nt er medi at e 33( &31HaoY30gBequirestt er cryst aCl7|(5573H' iNe§-df-acetonitrile, the
title 30 conpound (0.53 g), M 143[err]. Anal ysi s Found:
C 76.4;H 6.6;N,7.8;
Example 84
N-[4-[4-[[(3,4-Dimethoxyphenyl)methyljmethylamino]butyllphenyl]-9,10-dihydro-
15 10-methyl-9-ox0-4-acridinecarboxamide

The coupling of 9,10-dihydro-10-methyl-9-oxo-4-acridinecarboxylic acid (0.8
g) with Intermediate 33(a) (1.04 g) gave, after crystallisation from isopropanol, the
title compound (0.65 g), MP : 1420, IR gave signals at 1675 (CONH),-1610 (CO)
and 3250cm™! (NH).

20
Example 85
N-[4-[2-[[(3,4-Dimethoxyphenyl)methylJmethylaminolethyl]pheny!]-9,10-dihydro-
10-methyl-9-ox0-4-acridinecarboxamide
The coupling of 9,10-dih_ydro—10-fnethyl-9-oxo-4-acridinecarboxylic acid
25 (0.87 g) with Intermediate 33(b) (1g) gave, after crystallisation from isopropanol, the
title compound (0.42 g), MP : 1829,
Analysis Found : " C,73.5;H,6.1;N,7.8;
C33H33N30,4 Requires : C,74.0;H,6.2;N,7.8 %.

30 - Example 86



- 98 - Cerr]Herr]Nerr]O[err] Reqwres C, 76.5; H, 6. 6;
N, 7.9 % Exanpl e 66

N-[4-[3-[[2-(3, 4- D met hoxyphenyl ) et hyl ] met hyl am no] propyl ] phenyl]-9, 10- 5
di hydr o- 9- oxo- 4- acri di necar boxam de- - 104 - The coupling of

9, 10- di hydr o- 9- oxo0-4-acri di necarboxylic acid (0.8 g) with

I nternedi ate 33((& %z_ive after trituration with ether, the title
conpound (0.88 N l ig;, Q@vthmheml)methyl mgdviamisobytyliphenyl]-9,10-dihydro-
C 74.2;H,6.35;N, B _ r]O[err] Requires

S S He 4N 777 ggho;:QQ-oxo Janlick

N— [4-[4-[[2- (3, 4- Di meThozotttingl ofs, mhlmb%mmm]ymlbxbm!mwh&ca% ¢ doydlr

9- 0x0- 4- acri di necar boxam de 15 The coupling o

9 10- di hydr o- 9- 0X8-88) adi latesmediato3d(r) ©.%g) gay® after gyystilisation from isopropanol,

I nternedi ate 33( av te | lisation fromacetonitrile, the
title 5 B%M(a‘)s wﬁl err]. Anal ysi s Found:

C 74.2,H 6.5, N, 7K3nal%s1sFound Clerr] H[err] N[Qfﬂ 9{B'g 4. NBQui res:
C,74.6;H6.6;N,7.45

N-[4 [2-]] 2- (4-N@§yﬂggﬁl‘g§)y[))aﬁjﬁlkmmtehyl am(hm 41 Hy8.3; ph2n9d.] - 9, 10- di hydro-9
0X0- 4-acri di necar boxam de The coupling of

9 10- di hydro 9- 0x0-4-acri di necarboxylic acid (0.8 g) with 25

I ntermedi at e 33(lggafid879) gave, after crystallisation fromacetonitrile,

the title npound (0.4 g), MP: 1790. - Anal ysi s Found:
C, 76. 0; H, 61d; N, 8.N:[4-[[2-[[(3,4-D ahds hefiy )ik eyt IntttRyla iniRA ety dsio] phenyl]-9,10-
C,76.0;H6.2;N,8°3 % _ 30 ampl e 69

dxhvdro-9-oxo—4—acndmecarboxam1de

The coupling of 9 10—dlhydro-9-o~<o-4-acndmecarboxyhc acid (0.7g) with
Intermediate 36(d) (1g) gave, after crystallisation from isopropanol, the title

compound (0.26g), MP : 1130,

15 Analysis Found : C,69.3; H5.5; N,7.4; S,5.8;
C32H31N30,4S Requires : C,69.4; H,5.6; N,7.6; S,5.8%.
Example 88 _
N-[4-[[3[[(3.4-Dimethoxyphenyl)methyllmethylaminolpropyl]thio] phenyl}-9.10-
20 dihydro-5-methyl-9-0x0-4-acridinccarboxamide

The coupling of 9,10-dihydro-5-methyl-9-oxo0-4-acridinecarboxylic acid
(0.8g) with Intermediate 38(d) (1.09g) gavc, after crystallisation from ethanol, the
title compound (50mg), MP : 1580,

Analysis Found : C,69.4; H,5.9; N,6.9; §,5.6;
25 . C34H35N304S, 0.5 HyO Requires :  C,69.1; H,6.1; N,7.1; §,5.4%.
- Example 89

N-14-[[3-I[(3.4-DimethoxyphenyDmethyllmethylamino}propyl]thio] phenyl]-9,10-

dihydro-5-mesthoxy-9-oxo-4-acridinecarboxamide

30



-99-

N-[4-[3-[[ (3, 4-D net hoxyphenyl ) met hyl ] net hyl am no] propyl ] phenyl]-9, 10-

di hydr o- 9- oxo- 4- acri di necar boxam de The coupling of

9, 10- di hydr o- 9- oxo- 4- acri di necarboxylic aci5-0.8 g) with

Internediate 33(f) (1 g) gave after crystallisation fromacetonitrile, the
title 5 conpound (1 12 Anal ysi s Found

C 74.1;H 6.2; N, 7.7; Thecoup ms:PéPrl]qn{l%dﬁi{wpéﬂ?W@fbﬂr?xqr-zénﬁsrlﬂwcarboxyhc acid

N [ ot D 5ty S Midh Ivermeiate ?%@Fﬁn&%%aé%aﬁ%y°*arn&ﬂl15fu%enyﬁacst°m?  Hifer

0- 9- oxuﬂécamp_o@hdmmghmmlsm% - The coupling of
9, 10- di hydr o- 9- oxo- 4- acri di necar boxyl i ¢ aci dCt.é g W th
SG.I,IH)

| nt er medi at e. 33( Analysispugd i gave, after tri Nih8:8.58r, the title

CTa05 6. 6: N 7 CaatasnA05S Wamed T o7 11 iy oG8t aPRP: Kok 84K

C, 74.6;H 6.6;N,7.45 % Example 71
N-[4-[4-[[2-(3, 4-D met hoxyphenyl ) et hyl ] met hyl am no] butyl ] phenyl ] -9, 10-di hyd
ro- 20 7- met Bxampl- Wk o- 4- acri di necar boxam de The coupl i ng

of 9, 10-di hydr o-

-Qx0-4-acridjnecarboxylic acid (1
with I nternediate 1

bimethoxyphenyhmethyllmethwlaminolpropy b phenyH

the title . 3 | 1. ‘Anal ysi s Found
C72.7, H 6.9; N, 7708, 2% err] Requi res:

C 72.8; H Q?G N 7. 1 %The coupling of E}ldeihﬁierS-ﬂuoro-9-oxo-acr1dmecarboxy11c acid (0.9g)

N-[4-[4-[[(3, 4-D net hoxypheny met hyl ] met hyl am no] but yl ] phenyl ]-9, 10-di hydr
o- . - et NashIngermediare 3%(d) €. i@@m@fmm&mamn from isopropanol, the titie
compound (0.5g), MP : 120-1300. -
Analysis Found : C,66.6; H,5.6; F,3.1; N,6.9; S,5.3;

C33H37FN3048,0.5 HyO Requires :  C,66.6; H,5.6; F,3.2; N,7.1; §,5.4%.

15
: Example 91

N-[4-[2-[[(3.4-Dimethoxyphenyl)methylimethylaminolethyllphenyl]-9,10-dihydro- .

S-methylthio-9-oxo-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methylthio-9-oxo-4-acridinecarboxylic acid -
20 (0.7g) with Intermediate 33(b) (0.74g) gave, after crystallisation from ethanol, the
title compound (0.3g), MP : 1900.
Analysis Found : C,68.5; H,6.1; N,7.2;

C33H33N30,S, 0.5 HyO Requires:  C,68.7; H,5.9; N,7.3%.

s Example 92
N-{4-[2-[[(3.4-Dimethoxyphenyl)methylmethylamino]ethyllphenyl]-9,10-dihydro-

S-methyl-9-oxo-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methyl-9-oxo0-4-acridinecarboxylic acid
(1.27g) with Intermediate 33(b) (1.5g) gave, after crystallisation from
30 isopropanol/diisopropylether, the title compound (0.3g), MP : 1199,
Analysis Found : C,73.5; H,6.2; N,7.6;



- 100- The coupling of

9, 10- di hydr o- 5- met hoxy- 9- oxo- 4- acri di necarboxylic acid (0.8 g)
with Internmediate 33(a) (0.98 g) gave, after .crystallisation from

i sopropanol, the title conpound (010&2-g), M. 157.

Anal ysi s Found: C71.9.H6.4;N,7.2; 5

Cerr]JHerr] N[err(]:O[errlJ Requires: C 72.5H6.4,N 7.25 %
Exanmpl e 73 304 Requires : C,74.0; H,6.2; N,7.8%.
N[4-[3-[[(3,4-D rret hoxyphenyl ) met hyl | net hyl am no] pr opyl ] phenyl ] - 5-f1 uoro-
9, 10- di hydr o- 9- oxo- 4- acri di necar boxam de 10 The coupling of :
5-fluoro-9, 10-di hsd d99x0-4-acri di necarboxylic acid (0.72 g) .

wi th I ntermnedi at eT%I'T'TO. 9g) gave, after crystallisation from ethanol,
the title N-[ddi3pld (h4-DindBoxyypheyniciBy Bmethylamino]propokyipheniy]-9,10-
Eggﬂ?‘res: 5 dlhvdro-a-met}wlg9—0to-t&acn Sicaarbe 7 5 g[gr g] 2[ ﬁlr r7] EN([)/Oerr]lg[err]

Exanpl e 74
N [4o] 2- [[ (3, 4- Di et houS Soupling of 9t‘r9y‘?‘]’¥ret iy f“ae%‘yrlnog] K radiEssAporylivagid dey,
10-

di hy\ditbh&eﬂucdxéte&(ct‘ctllmgt)gﬁﬁﬁmm 6ystallisation from isprophiil, the title
coupling of 5-fluoro-9, 10 di hép;o 9 10X 0- 4-acridi necarboxylic acid ig

wi t h | nternmedi atéE%EQH.)L gbﬁﬁe -after crystallisation fromethanol

the title (0.78 g) MP: 17 [ Anal ysi s
Found: Anzﬁ?{?ﬁ&g&l 9;H 5.5;F, 3. 1; Né’ggé h(ﬁ%ﬁfﬁ[’err] FN[err]O[err]
(0.5 Herrhe) Re N@ IQ,QH&-S 7 F 3. 5 ¢, 72.85P06.3; N.7.5%. Exarrple 75
N[4-[4-[[(3,4-D nyl)nethyl]lrrethyl am no]butyl]phenyl]

10- di hydr o- 5- n| tro- 9- oxo- 4-acridi necar boxam de - The

coupling of 9, lo-ﬁ!i ég 8 5-ni tro-9-oxo-4-acr.idi necarboxylic acid (0. 6g)
w th | nternmedi at 0.7 g) gave, after crystallisation from

acetonitrile, t hGNIMII’QETfé0¢D1me&%@@Q%mm3ﬁﬂ{ﬁﬁxﬁinm phenyl]-9,10-

Anal ysi s Found:

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide

15 The coupling of 9,10-dihydro-5-methoxy-9-oxo0-4-acridinecarboxylic acid
(1.4g) with Intermediate 43 (1.4g) gave after crystallisation from isopropanol, the
title compound (0.2¢g), MP ; 1960.

Analysis Found : C,69.8; H,6.3; N,10.0;
C33H34N4O5 requires : C,69.9; H,6.1; N,9.9%.
20
Example 95
N-[4-[2-[[(3.4-Dimethoxyphenyl)methyllmethylamino]ethyl]phenyl}-9,10-dihydro-
5,8-dimethoxy-9-o0x0-4-acridinecarboxamide
The coupling of 9,10-dihydro-'S,8—dimethoxy—9-oko-4—acridine carboxylic acid
25 - (0.8g) with Intermediate 33(b) (0.67g) gave, after crystallisation from ethanol, the
title compound (0.15g) MP : 1960.
Analysis Found : _ C.68.99; H,5.76; N,7.18;

C34H35N30¢, 0.5 HyO Requires : C,69.13; H,6.14; N,7.11%.

30 Example 96



101 Cerr]JHerr]Nerr]O[err] Requires: C 68.7;H5.8;
N, 9.4 % Exanpl e 76

N-[4-12-[[ (3, 4- D met hoxyphenyl ) net hyl ] met hyl am no] et hyl ] phenyl ] -9, 10- di hydr
o- 5 5- ni tro- 9- oxo- 4- acri di necar boxant g - The coupling
of 9, 10-di hydro-5-nitro-9-o0xo0-4-acridinecarboxylic acid (0.6 g)

with Internmediate_33(b go 63 g) gave, after crystallisation from
i sopropanol , the 4 [(3.4-Dimethoxyphe gthylimethylamip iphenyll]-9,10-dihydro-

Anal ysis Found : g s o | ; 10
Jerr]Herr] N[er%%?%’ﬁ%%%&’ﬁé‘s@mﬁi"m’bg*a‘“&c 67.8:'H 5.3 N 9.9 %

Exanmpl e 77 The coupling of Intermedmte 44 (1.4g) with Intermediate 33(b 1
N-[4-[5-[[ (3, 4- D met hoxy hgn F met hyl ] nmet hyl(amgr)lo] pentyl ] pheny?ﬁ )g ¥)u%ave,

9, 10- di hydr o- 9- o»@encxars lmamﬁvmwﬁmmbdlelﬁle compound (GCBEg)CMPp:I» R
5-fluoro-9, 10-di h 0xQ- 4- acri di necar bo with
| nt er medi a‘?e 33( f}/aé ‘;% ‘5‘3\1 after cryst a)ad(@é?’q%ﬁ%ryrﬁ et onitrile, the
title & MP. 130[ e %yms Found:

C 71.9;H 6. 2; F, 3@2%041%%% waqli%ﬁ%H[err]FN[errc]‘% ery ,6.06; N ‘Reqw res:

C723H62F33N72% Exanpl e 78
N-[4-[4-]] 2- (4 Met hox¥phenyl)et hyl ) met hyl am no] but yl ] phenyl ] -9,

10- di hydr o- 5-° thoxy 9- oxo0- 4- acrl di necar boxam de
The coupling. of IQ- 5-1 ecar boxyl Cj 0.8
Ihe coupling. of Sy iShipd el § 18

ether, theigitleég7 s-mme:hoﬁwrmwaérﬁhxﬁéea&)oxaﬁﬁe 182[ err].

Anal ysi s Found:
Jerr]H err] N err]-0[ efhecompling pﬁéntermedlate 45 (06gy itk IreBmediaer33bY0.6g)ave,

Exanpl e 79 after crystallisation from isopropanol, the title compound (0.4g), MP : 1580,

Analysis Found : C,68.69; H,6.32; N,6.40;

C35H37N307 Requires : C,68.72; H,6.10; N,6.87%.
15 ‘ '

Example 98

N-[4-[3-[[(3.4-Dimethoxyphenyl)methyl]lamino]propoxy]phenyll-9, 10—(_1ihydf0—9—

oxo0-4-acridinecarboxamide

A mixture of Intermediate 40 (0.5g) and 3,4-diméthoxybenzenemethanamine :

20 _(0.5 g) was heated for 1 h at 1400. Water was then added and the mixture was

extracted with dichloromethane. The dried organic phase was concentrated to give a
solid which was purified by column chromatography eluting with
dichloromethane/methanol (9:1). The resultin g solid was crystallised from benzene
to give the title compound (50 mg), MP : 138-1399.

25 Analysis Found : C,70.1;H,5.9;N7.5;
C32H31N305 (0.5 HyO) Requires : ~ C,70.3;H,5.9;N.7.7%.

Examgie 99
Oxalate of N-[4-[4-[[(3.4-DimethoxyphenyDmethyiimethylamino] butyl]phenv_l]-

30 9,10-dihydro-9-ox0-4-acridinecarboxamide




- 102- :

N-[ 4- [2 [[2- (3, 4-Di net hoxyphenyl ) et hyl ] met hyl am no] et hyl ] phenyl ] -9, 10- di hyd

r o- 5- met hoxy- 9- oxo- 4- acri di necar boxam de The

coupl i ng of 9, 10-di hydr o-5- met hoxy- 9- oxo- 4- 408 + di necar boxylic acid (0.8

g) with Internediate 33(e) (0.94 g) gave, after crystallisation from

| sopropanol, the 5 title conpound (0.17 g), MP: 179[err].

Anal'ysi s Found: A solution of Exapple 4 60.65 |g) 2and oxalic acid dihydrate (0.126 g) in
6,2;N, 7.4 %

d e;nr)} s[ g{)r ]1 gl Ler rthLneglrdO ?) as Goiled for 2 min. After coolzng and scratching, crystalhsanon

N-[4-[4-[[2-(3, 4- t t gl ¥€’| D d
roE -t (5 m@ﬁg%%%xg?%qu%&%%]ecarﬁwoxamngm 18'aORe e il ot 8{1 d
coupling of 9, 10-@.35z) MB: bEF-h60Y - 9- oxo- 4- acri di necarboxylic acid (0.8

g) wth Internedi 33(c 1 g) gave, after_crystallisation from

i sopropanal , the gFﬁV?—,‘S 0 “d(: cormpound (0.G:66 é AN.6B70[ err]. IR gave
signals at 1645 ( ( 5 (o, (NH) .

Sl gnals at EQM /N J5768.50850) Reghired s c,sé%ﬂ%&@i,ﬁ,s.«ﬂ%. :

N-[4-[3-[[ (3, 4-D nmet hoxyphenyl ) nmet hyl ] met hyl am no] propyl ] phenyl ]-9, 10-

di hydr o-5-ni tro-9-oxo0-4-acridi necar boxam de 20 The coupling of

9, 10- di hydr o- 5- ni Example 400 4- 4cr i di necarboxylic acid (0.8 g) with
I nternedi ate 33(fﬂd _ _ m.i sQpr qpanol
the title spyhms AQhutyliphenyl}-
Found: 10 9,10-% aﬁl%x%&ndhhe@ax%oxmmde C[e”] Heerr]Nerr] o[ err]
Requi res: .3, H 5.0, N, J. 60 % 25 Exanpl e 82

N-[4- [3-[[(3, 4- D met Asojytioanofl Bxantply 4] (0:55\8) anid mudleicaoid (00180hg) in-edhdidl (50

el to C E T T —.
h di f

wi th Internediat erﬁ@ O&s&g@r} 59%@;9@35&' aﬁ\/g d?r%gd? a}"fﬁd”the i éo%JJnﬁfEbest Qaw

t he t|tIe

205

15 Analysis Found : ' C,68.2;H,5.9;N,6.2;.
C38H39N308 Requires M . ’ -C,68.5;H,5.9;N,6.3%.
Example 101

-‘Hydrochloride of N-[4-[4-[[(3.4-dimethoxyphenyl)methyllmethylamino]

20 butyl}phenyl]-9,10-dihydro-9-ox0-4-acridinecarboxamide

A hot solution of Example 41 (0.55 g) in ethanol (50 ml) was treated with a
slight excess of an ethereal solution of hydrochloric acid. The solution was then
concentrated to give a foam which was triturated with isopropanol to afford the title

compound (0.4 g) as crystals; MP: 1650.

25 Analysis Found : C,67.6;H,6.3;N,7.0;
C34H36CIN304. HyO Requites:  C,67.5;H,6.4N,7.0%.
Example 102

L+ lactate of N-[4-[4-[[(3,4-dimethoxypheny)methyl]methylamino] butyllphenyi}-

30 9,10-dihydro-9-0x0-4-acridinecarboxamide




Anal ysi s Found: C 72.0;H6.1:N 7.6;

Cerr]Herr]Nerr]O[err] Requires: C72.2,H6.2;,N7.4 %
Exanpl e 83 5 , '

N-[ 4-[ 2-[ (Phenyl met hyl ) et hyl ami no] et hoxy] phid¥y ] - 9, 10- di hydr o- 9- oxo0- 4-
acri di necar boxam de The coupling of -

9, 10-di hydr o- 9- oxo-4- acr.i di necarboxyljc acid (0.8 g) with, . .
Intermedi ate 36(i) (@ gﬂb’?"‘bﬁﬁ@’,‘a’&l’ i QP andilsatacts agid 098 @) imispprapaeol
title conpound , . : | "

C 75- 35 B or N, 5 30 mb wab Botleq for 2 Min, Ay cdfling pad s, Sristiation took
C,75.7;H 5. 9; N, 8phactbThe crystals were Fittared| off & dried to afford the title compound (0.45-g),
N-[4-[4-[[ (3, 4- D net hoxyphenyl ) net hyl' ] met hyl am no] but yl ] phenyT -9, 10-di Rydr
o- 15 10- MMy 120)~ oxo0- 4- acri di necar boxani de The -
coupling ef 9, 10-di hydro-10-net hyl - 9- oxo- 4- acsry dj ] xylic acid (0.8
g) with I %t er rredIAJ'f’B&?f}%’gf'g( 1.04 g) gave, a&t@rggmgﬁ sation from .
i sopropanol, theC, H,;N204 Reftifescompound (0. 4.6, / i6.542lerr]. IR gave
signals at 1675 (éZ]\II‘JI)1 -3%10&?05) and gZSOC err] (NH. 20

N A Lo IL ' | ] phenyl ]-9, 10-di hyd
N-[4-[2-[[ (3, 4- Diret hoxyphenyl ) net hyl ] met hyl ani no] et hyl ] phenyl ] -9, 10-di hydr
o- _ 10- Mxo- 4-acridi necar boxani de ~ The

(Cgugl7l 8)9 \?\;t% llgtﬂaiyéiéﬂi 9: WL didiehoR v AR DR PGRE ihSIpRBY Fpherivi]-s-
i sopropan®d, t hefluoro-9,10-dilividrd-9-cxorpasHilindcarbéRargide MP: 182[err].

Anal ysi s Found: ] _ C73.5 H6. 1,N7.8 . L. :
Clerr] H err] N err] 0 é mixtneeef 3-8yoro-9,10-dihydro-9@xp-geridinecarboxylig agid (1g) and

1-hydroxybenzotriazole (0.63g) in DMF (30ml) was stirred at room temperature for
10 min. Intermediate 51 (1.23g) in DMF (3.9ml) was then added followed by

dicyclohexylcarbodiimide (0.8g) and the mixture was stirred at room temperature for

15 16 hours and then filtered. The filtrate was concentrated in vacuo, treated with
dilute sodium hydroxide solution and extracted with methylene chloride. The
combined, dried, organic extracts were evaporated to leave an oil which, after
purified by column chromatography on silica gel eluting with methylene
chloride/methanol (99:1), led to the title compound (1.1g), m.p. 1262,

20 Analysis Found : C,63.9; H,5.4; F,2.8; N,6.2;
C33H3,FN304.CoHy0, 4 (HHO) Requires : C,63.5; H,5.5; F,2.9; N,6.3%

The following compounds were prepared in a similar manner to Example 103
25

Example 104
N-[3-[3-[[(3,4-Dimethoxyphenyl)methyllmethylamino]lpropoxylphenyl}-9,10-

dihydro-5-methoxy-9-0x0-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methoxy-9-oxo0-4-acridinecarboxylic acid
30 - (1.5g) with Intermediate 48(b) (1.22g) gave, after crystallisation from isopropanol,
the title compound (0.47g) as a solid, m.p. 1240,




30 Exanpl e 86

-104-

N-[4-[4-T[(3, 4- Di net hoxyhenyl ) et hyl ] met hyl ani no] but yl ] phenyl ] -9, 10-di hydro
7- met hoxy- 9- oxo- 4- acri di necar boxdidde The

coupllng of 9, 10-di hydr o- 7- met hoxy- 9- oxo- 4- acri di necarboxylic acid

(0.89) with Internedi ate 33 a) (0.97g) gave, after crystalllsatlon from

i sopropanol , 5 AnalysisFpprd e’ conpound (0. 17Gy0-15H:6.1:724,7.05; Anal ysi s

Found: 6.4; N 6.9;

derr] H[err] N[err?@t%ﬁl]%aﬁ)kgwlgsr] o Requi r /02 Eéfl N.72%6. 5. N 7.1%
Exanpl e 87

N-[4-]]2- [[(3 4- Di met hoxyphenyl ) met hyl ] met hyl ami no] et hyl ]t hi o] .

phenyl] -9, 10- __riqdﬂﬁydro 9- oxo- 4- acr i di necar boxani de

The coupligg of 910-d| X0 4 € ( ic acid (0.79) wth
Interrrediae36( IOt E . SHRyiamine lprapyl] ph
title NG 3 Anal yS|s Found

C 69.3; H5.5; N d(-& %ﬁ&imx oxd Mﬁr m%g rlderr]S Requires:
C 69.4 H5.6:.N, 7.6 Tﬁcﬁoﬂﬁhng of 9, 1O-dlhydrEéﬁaﬂiéklﬁ)x&89-0x0-4-acnd1ne carboxylic acid
“N-[ 4- [[3[[(3 4-Di rret hoxyphenyl)rret hyl ] Zﬁgél am noj propyl]th| Ozda

" phenyl ]-9,10- 20 (1.26g)-witl, Inteoediaweis(1- ¢ thectitlel compeunthidathdgem.p. 112-
- The coupling of 9 di hydr o- 5- net hyl - 9- oxo- 4- acrldlnecarboxyllc aci d
(0.8g9) with Internediate 38(d) (1.09g) gave, after crystallisation from
et-hanol , tbe Analysik Folud conpound (50nm) , clyg’z 115532 N62, Anal ysi s
Found: . G 69.4;, H5.9; N6.9 S5

Clerr]Herr] N er r?ﬂﬂgﬂ’@s %Eupqr(ﬂ-ﬁ(ﬂi@hﬂcqms Ccﬁm.}lﬁ &Np3I% N, 7. 1;

S, 5.4% Exanpl e 89

N-[4-[[3-[[(3, 4- Di net hoxyphenyl)rret hyl ] met hyl am no] propyl ] t hi o]

phenyl ]-9, 10- Example‘ib@ydro - met hoxy- 9- oxo- 4- acri di necar boxam de 30 -

Fumarate of N-[3-[2-[[(3.4-dimethoxyphenyl)methylimethylamino] ethyl]phenyl}-5-
15 fluoro-9,10-dihydro-9-oxo-4-acridinecarboxamide

The coupling of 5-fluoro-9,lO-dihydro-9-07';o-4-acridinecarboxylic acid
(0.34g) with Intermediate 48(a) (0.4g) gave the title compound (0.3g), m.p. 1559,

Example 107
20 Fumarate of N-[3-[2-[[(3,4-dimethoxyphenyl)methyllmethylamino] ethyllphenyl}-

9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid

(0.36g) with Intermediate 48(a) (0.4g) gave the title compound (0.13g), m.p. 1400

25 Example 108 _
N-{4-[4-[[(3.4-Dimethoxyphenyl)methyllmethylamino]butyl l-2—methoxyl phenyl]-

9.10-dihydro-5-methoxy-8-ox0-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid
(0.38g) with Intermediate 55 (0.5g) gave, after crystallisation from isopropanol, the
30 title compound (0.36g) as a solid, MP : 114 - 1159,




- 105- The coupl i ng of

9, 10- di hydr o- 5- met hoxy- 9- oxo- 4- acri di necar boxylic acid (1g) with
Internmediate 38(d) (1.28g) gave, after crystallisation fromacetonitrile,

t he _ title conpound (0.37g), MP: 1811 186. Anal ysi s
Found: C 68.1;, H5.9; N6.8;, S5.2; 5
Clerr]Herr]Nerr]gerr]S Requires: C. 68.3;, H5.9; ;7 S,5.4%
Exanpl e 90 nalysis Found : C,70.98; H,6. 19'N679' C36 19 306
N[4-[[3-[[(3, 4- Gy et hoxyphenyl ) met hyl | met hy,

phenyl ] -9, 10- Eﬁ&ﬁﬂ%? di hydr o- 5-f | uor o- 9- oéza‘gﬁgﬂé’ﬁ nécg&éoxam de 10

The coupling of 9, 10-di hydro-5-fl uoro-9-oxo- acrldlnecarboxyllc acid (0.99)
with Intermediate 38(d) (1.1g) gave, after crystallisation from
i-sopropanol , the Example 109 ~ corrpound (0 5g), MP: 120-130[err].

Anal ysis F und . : 3 )

C err] H err] FN er+-8-& : =666

N,7.1; S,5.4% g% ]!]) Jﬂﬁ%@ %; -?F Z';H

N [4-[2-[[(3. 4- D|11§rre umolglpl ethy e% l-4-a)t/cndmec bo amide henyl ] -9, 10- di hydr
0- 5- met hyl The oeﬁplmg)em QOJmNydreeﬁmyi-%xo-#acndmecarboxythzhﬁd
coupling of 9,10-dihydrao-5-nethylthio-9-0x0-4-acridinecarboxylic acid _ 20
(0.7g) with Inter@He)mdthd cheé@twi%sl 2\ gave.aftes erysrallisagion fiom pestorikrijes the

Ie:wﬁgol , the title com £| é gl gmngﬁ(gz%@) MP:  1900. 5 Anal ysi s

C[err] H er nbN[ er r Apdlgsis Féand: 5 H20 Requi res:.C,66:26:3H,56.87%IN©9.87; N, 7. 3%
Exanpl e 92 25

N—[4 [2-[[ (3, 4- Di GpsHheuNaPo QTHHR Requirasst hy|G6P.A48] B:6:60; NiH50%H] - 9, 10- di hydr
5- et hyl - 9- oxo0- 4- acri di necar boxam de The
coupllng of 9, 10-di hydr o-5- net hyl - 9- oxo- 4- acri di necar boxylic acid

Example 110 _
N-[4-[2-(2,3-Dihydro-5,6-dimethoxy-1H-isoindol-2-yl)ethyl]phenyl]-9,10-dihydro-

15 - 5-methoxy-9-0x0-4-acridinecarboxamide

The coupling of 9,10-dihydro-S-methoxy-9—oxo-.4-acridinecarboxylic acid
(0.54g) with Intermediate 60 (0.6g) gave after crystallisation from ethanol, the title
compound (0.3g), MP : 215 - 2250. NMR includes signals at d 2.85(4H,s,N-
(CHj),-Ph); 3.7(6H,s,2xOMe); 3.8(3H,s,0Me); 3.9(4H,s,2xN-CH»-Ph).
20

Example 111
9,10-Dihydro-5,8-dimethoxy-N-[2-methoxy-4-[3-(1,2,3 4-tetrahydro-6,7-dimethoxy-

2-isoquinolinyDpropyllphenyl]}-9-oxo-4-acridinecarboxamide

The coupling of 9,10-dihydro-5,8-dimethoxy-9-oxo-4-acridinecarboxylic acid
25 (0.7g) with Intermediate 16(a) (0.83g) gave, after crystallisation from ethanol, the
title compound (0.1g), MP : 1400.
Analysis Found : . C,67.44; H,5.94; N,6.80;
C37H39N307, HyO Requires : C,67.77; H,6.30; N,6.40%.

30 Example 112



(1.27g) with Internediate 33(b) (1.5g9) gave, after crystallisation from 30
| sopropanol / dii sopropyl ether, the title conpound (0.3g), MP:. 119[err].

Anal ysi s Found: C, 73.5; H6.2; N7.6;
-106- C[err]H[err]N[err]Qerr] Raquires: C 74.0;
H6.2; N7.8% Exanpl e 93 N[4- [3-]]

(3, 4- D met hoxyphenyl ) met hyl ] net hyl am no] pr opoxy] phenyl]-9, 10- 5

di hvdr o- 5- net hyl 991 @®ihdrdac+3 -ansrhoxybNxpIv[2id 1,2.3.4-tetrahydro-6Thaliomtbbkpe2-of
9, 10-di hydr o- 5- net hyl - 9- oxo 4- acr|d| necarboxyllc aC|d (1) ] W th

| nt er medi at e 38( @394 i € ’ ety e giRaigsY opanol , the

title conpo ~ 1

C72.3 H6.3 N7 SUﬂ%Oéo%p%ﬂg[of éﬁ'&hﬁ\;e’?? h&cg -9- xq@%ﬁ:&ﬁ?ﬂ&a&%&?ﬂc acid
C, 72.2; H6.3; N(G45%) with Intermedlate@fﬂ(mﬂﬁ , after crystallisation from acctomtnle, the
N[ 4- [2 [[(3,4-D rretﬁoxyphenyl met hy yl ani no] et hyl am no] phenyl ] -9, 10-

gl %d(rjthdrjEt goxﬁkﬂmqﬂsh@i@mod ob@ bde 15 The coupl | ng of
i hydr o- - 0X0- 4- acri 1.4 h

| nt Ier medi at e 33 ( aj)g% g‘ﬂ’é‘é ‘after c'r;/gteg?lrl gg%% %ﬁ}?ﬂ?% Ngo%ﬁmpan( ?%ew t .

title conpoun A

C, 69. 8; EDGE N( %2@33%61980 %T%mef H er p?ﬁlerﬂ @gr@? ere%glﬁ)res:

C,69.9; H6.1: N9.9% 20 Exanpl e 95
N-[ 4- 2- 3, 4- D net hoxyphenyl ) net hyl ] met hyl t hyl h
[ [[( Dt e !ygla yl) yl] yl am no] et hyl ] phenyl ] -9,

10- di hydr o- |nethoxy 9- oxo- 4- acrldlnecarboxan1de
The coupli g O ]
- 25 (0.83) *

from et hanol , t hnggumolmyneﬁlymnemmm mmgh Qs?l'l wracnaﬁeéatbd»ﬂ__

The coupling of 9,10-d1hydro-5-methoxy-9-oxo-4-acnd1necarboxylic acid
(0.53g) Intermediate 67 (0.7g) gave, by precipitation from methylene
chloride/diethyl ether, the title compound (0.5g), MP : 2020.
15 . Analysis Found : C,68.68; H,6.27; N,8.52;
C36H3gN4Os5, 1.25H20 Requires: C,68.71; H,6.48; N,8.90%.

Example 114
N-[4-[[[2-[[(3,4-Dimethoxyphenyl)methylimethylaminoJethyl]

20 methylaminolmethyl]phenyl1]-9,10-dihydro-5-methoxy-9-0x0-4-

acridinecarboxamide

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid
(1.1g) with Intermediate 70 (1.43g) gave, after crjs’tallisation frdm methanol, the
title compound (0.75g) as yellow crystals, MP : 1700. '
25 Analysis Found : ' C,69.69; H,6.30; N,9.10; .
C35H3gN405,0.5 HoO Requires: ~ C,69.63; H,6.51; N.9.28%.

Example 115
5-Fluoro-9,10-dihydro-N-|2-methoxy-4-[3-(1,2,3 4-tetrahydro-6,7-dimethoxy-2-

30 isoquinolinyl)propyllphenyl]-9-oxo-4-acridinecarboxamide




Anal ysi s Found: : - C,68.99; H 5.76; N,7.18;
Cerr]Herr]Nerr]Jerr], 0.5 Herr] O Requires: C 69.13; H 6.14; N 7.11%
30 Exanpl e 96 - -107-
N-[4-[2-[[(3, 4- Di met hoxyphenyl ) net hyl | met hylni no] et hyl ] phenyl ] -9, 10-di hydr
0- 5, 7-di net hoxy- 9- oxo- 4- acri di necar boxam de The

Pror 00 otal 1 entt onftecstiplitgaf uomn S 1D R i Ghebgioipagd ©0.5¢)
260 .5 i L . e N _
d e£ re]r Ir-l][ err] N er r‘f@ ie%?ﬁﬁeﬁgg%%éds) (0.63g) gave, afif,“i&gé%@s%?%‘. }81891 %ﬁ%(QZZ%f‘%——le

Exanpl e 97 compound {0.3g), MP : 1280, NMR includes signals at d 3.6(3H,s,0Me);
N-[4-]2-[[ (3, 4- D _nmet hoxyphenyl ) net hyl ] met hyl am no] et hyl 1£henyl ]1-9, 10-di hydr
s N AT

o- 10 - 6,7, 8- t:3(6Bs WI(H s NHCEO) dd 3564 AV H acridone). The
coupling Internediate 45 (0.6g) with Internediate 33(b) (0.6g) gave,
after crystallisation fromisopropanol, the title conpound (0.4g), M
158[err]. Ex Y4 S Found: o C, 68.69; H 6.32; N 6.40;
Cerr]Herr]Nerr err| Requires: . C 68.72; H 6.10; N, 6.87% 15
Exanpl e 98 N-[4-[[3-[(3.4-DimethoxyphenyDmethylimethylamino]propvlithio]

A SRl T R AR T TR o
(0.5g) and 3, 4- di et hm%ﬂg%ﬁggﬁﬁgaﬁ%-mt%lthi&@ fl—a@ﬁ&in@@ﬁéﬁ&l&:ﬁ{%%

h at 140[err]. Water was n~ad the mxture wa

wi th di chlmyr onet {@i3g) withdn@tmediarriged)i (0.368p g0 e \aflerapysidtibdtindtorh thethandl,ahe
solid which was purified by col um chrom%%o]%ra hy eluting with -
di chl or onet hane/ rtitleneompoynst (0, 13g)n MR o142 1. | NYTR dncludssasignaly ot €12.2E8Hs.BMan
benzene _ Y R ound (50 ng), MP: 138-139[err]. 25

- Anal ysi s Found: i'%(ghfs?Nmi ii(k%’%@%S 9; N, 7.5; _
CerrJHerr]Nerr]O[err] (0.5 Herr]O Requires: C 70.3;H5 9N 7. 7%

Example 117
15 N-[4-[3-[[(3,4-Dimethoxyphenyl)methyllmethylamino]propyl]-2-methoxyphenyl]-

9,10-dithro-S-mcthyl-9-oxo-4-acric_!inecarboxarhide

The coupling of 9,10-dihydro-S-methyl-9-oxo-4-a(;ridinecarbpxyfic acid
(0.75g) and Intermediate 30 (1g) gave, after crvstallisation from methanol, the title
compound (0.1g), MP : 1110. NMR includes signals at d 2.18(3H,s,NCH3);

20 2.55(3H,s,CH3 acridone); 3.42(2H,s,N-CH,-Ph); 3.9(9H,3s,3xCMe).

Example 112

N-{2-Ethoxy-4-(3-(1,2,3.,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)
11phenyl]-5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxamide
25 The coupling of 5-fluoro-9,10-dihydro-9-ox0-4-acridinecarboxylic acid (1g)

with Intermediate 16(b) (0.86g) gave, after crystallisation from acetonitrile, the title
compound (0.4g), MP : 2000, NMR includes signals ar d 1,4(2H,t,CH3-CHj);
3,7(6H,s,2xOMe).

30 Example 119



Exanmpl e 99 Oxal at e of

N-[4-[4-[[ (3, 4- D met hoxyphenyl ) net hyl ] met hyl am no] butyl] phenyl]- 30

9, 10- di hydr o- 9- oxo- 4- acri di necar boxam de

-108- A sol ution of Exanpt®l¥41 (0.55 g) and oxalic acid
di hydrate (0.126 g) in et hanol (10 nl) was boiled for 2 mn.
After cooling and scratchl ng, crystallisation . _took pI ace. The
crystals were fil : 2 xphenylmethyljme B 1]-9.1

(0.55 g), MP: 15 ﬂ@ﬁ; A g;ﬁ?? Fgund. ] TG 66 3;
H 5.9;N, 6. 3; p: 95x°'4’ (ﬁﬁ X err] (0.5 Herr]O Reqwres
C 66.6;H 5 9;N 6.4% The couphn§ of Qﬁnmy&olﬁexo—macndmeuaﬂfbkﬁﬂi&1@(154mg) with

N-[4-[4-[[ (3, 4-di met hoxyphen met hyl ] met hyl anmi no] butyl ] phenyl | -
9, 10- di hydr o- 9- oxlotermedintedi2{3¢@mphgayve; after crystallisation from ethmoi,dhutltlo nogpoun

Exampl e 41, (0. 55 ayMah 0: acid (0.130 g) in ethanol (50 m)
was boil ed for ooI I ng and scratching, crystallisation took
pl ace. l.s were filtered i afford the
title conpound (OA}%@Y%F&Inil . 205[ e @?1 I‘P.WG(US Ia(’3|7,5\6nfa)1l ysi s Found:
C,68.2;H5.9;N 6.Q H33N3O4Req1ﬁi[eerr] H err] N[Ce74’,o'ﬂfé,6m Rehol%es:

C 68.5;H5.9; N63 .Exanpl e 101 Hydr ochl ori de of
N-[4-[4-[] (3, 4-di met hoxyphenyl ) net hyl ] net hyl am no] 20

butyl ] phenyl ] -9, aﬁjﬁ Y {56 9- 0x0- 4- acri di necar boxam de A hot
sol ution of Examljﬁ‘e—g—g%-% g) in ethanol (50 m) was treated with a
slight excmss of epDirfiethbxyshengHme hylhmén R 9N0-
was t hen concentrated to give a foamwhic vvas r urae W

i sopropanol to afdihydtotShmethpxy-8-oxo-4-acridinecarhopamidé (0.4 g) as crystals, M
165 25 F
d eE (ra]r rH][ err]CIN err] (n)ﬁé%/gﬁl’“spl 23 ‘Fﬁ] Ediysirp+ égmethoxyészgﬁoqg-wﬁeqﬁr%xg%c acid

(0.95g) with Intermediate 74 (1.1g) gave, after crystallisation from ethanol, the title

compound (0.7g), MP : 2000.

15 Analysis Found : C,72.46; H,6.04; N,7.61;
C34H33N305 Requires : C,72.45; H,5.90; N,7.45%.
Example 121
5-Methoxy-9-0x0-N-[4-[2-(1,2,3,4-tetrahydro-6-methoxy-2-
20 isoquinolinyl)ethyllphenyl}-9.10-dihydro-4-acridinecarboxamide '

The coupling of 9,10-dihydro-5-methoxy-9-0x0-4-acridinecarboxylic acid
| (0.5g) with Intermediate 76 (0.48g) gave, after crystallisation from pyridine/water,
the title compound (0.4g), MP: 2600,
Analysis Found: = C,74.29;H,6.06;N,8.02; C33H31N304
25 requires : ' C,74.28;H,5.86;N,7.87%

Example 122
5-Fluoro-9,10-dihydro-9-oxo-N -[3-13-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-

isoquinolinyl)propyllphenyl]-4-acridinecarboxamide

30



Exanpl e 102 L+ lactate of

N-[4-[4-[[(3, 4-di met hoxyphenyl) net hyl | met hyI am no] butyl] phenyl]- 30

9, 10- di hydr o- 9- oxo- 4- acri di necar boxam de

- 109 - A sol ution of Exanidbe 41 (0.55 g) and L+ lactic
acid (0.95 g) in isopropanol (30 M) was boiled for 2 mn. After
cool ing and scrat chi 3%8 crystallisation took pl ace. The crystals
were filtered off an ﬁpealmgaol%émp@-9HQ-ctlhyctré-%gw&md(@cmbogyhc acid (1g)
MP: 12[err]. 5 . An C _69.5

N, 6. 6. iRl M?ﬁgga 5 P gpyspllisation from sdpeSpingd 1y e
H 6.6; N, 6.5% compound (0.25%3NpP-€1 28 03 Oxal at e of

N[3-[3-[[(3, 4-dinme oxyphenyl ) met hyI ] rmet hyl am no] propyl ] phenyl ] -5- 10

f1 uoro-9, 10- di hy dmalysisdiound: acri di necar boxa,68.84;H,5.67;F,3.0A; Ni 6. 88

1" hyar oxyBenzot r Casbiel Na0ada ity BaBieStr oAbt Bk A

tenperature for 10 min. Internediate 51 (1.23g) in Dl\/F(3.9rrt)
was then added foll owed by di cycl ohexyl car bodiim de (0.8g) and
the mxture was Exampled23t room tenperature for 15 16 hours and then

filtered. The flttrate was concentrated |n vacuo, treated mnth
dilute SOdIUﬁ]hy‘ YrDIRYAIp : P 213 ] : dim ethoe
conbi ned, dried gani.c e S y ApOr 2 ed Lo | eave an oil which,

after  silica gel eluting
wi th met hypene The co@xbhﬁ% bﬂ9/ 1'@?&1'1’@8?8 S(n%ihéi% 9L&$-thchﬁﬁ1ekhﬂbb§yllc acid
conpound (1.1g), mp. 126[err si s Found

C, 63.9; H 5.4; F(R2g with Gntznnedlate 79 (1 2g) gave, after crystalhsatlon from isopropanol, the

g[ggr]SH[arrS] g[err!!N| err!g ég)%-rfiﬁfdd]qe”] (H[err]_O) Requi res:

The foll owi ng conpounds were

prepared in a si Ky gt to Exanple 103 . rrpiqe 0 .
N-[3-[3- [[(3 4- D| met hoxypﬁenyl)rret hyl ] met hyFa’m?!r_?o] grsobg(V]Gp'hEZeﬁﬂ -’9.,;L le06’
di hydr o- 5- et hox¢3§HgiN3@5(}q(qummr boxam @70.56;H,6.26;N,7.05%

15
Example 124
N-[4-[3-[[(3.4-Dimethoxyphenyl)methyl]methylamino]-2-hydrox oxyl phenyl]-
9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxamide
The coupling of 9,10-dihydro-3-methoxy-9-ox0-4-acridinecarboxylic acid
20 (1g) with Intermediate 81 (1.3g) gave, after crystallisation from isopropanol, the title
compound (0.7g), MP: 1750.
Analysis Found : | C.68.38;H,5.82;N,6.86; . C34H3sN305
requires : | C,68.33;H,5.90;N,7.03%
25 Example 125

9,10-Dihydro-5-methoxy-9-0x0-N-[4-[3-{[(3,4,5-

trimethoxyphenyl)methyllmethylaminolpropoxylphenyl]-4-acridinecarboxamide
The coupling of 9,10-dihydro-5-methoxy-9-oxo0-4-acridinecarboxylic acid
(1.5g) with Intermediate 83 (1.3g) gave, after crystallisation from isopropanol, the
30 title compound (1.3g), MP:186°.



The coupling of 9, 10-di hydro-5-nethoxy-9-oxo-4-acridi necarboxylic acid 30
(1.59) with Internedi ate 48(b) (1.22g) gave, after crystallisation from

i sopr opanol , the title conpound (0.47g) as a solid, mp.
124[err]. -116- - 110 -

Anal ysi s Found: C 70.1;, H 6.1; N, 7.05;

Cerr]Herr]Nerr err] Requires C 70.2; H6.1; N7.2%
Exanpl e 105 5 nalysig Boupde of C,68.82;H,6.08;N,6.83; C35H37N304

N[3-[3-[[(3, 4- dlrgﬁ’%gxyphenyl ) met hyl ] nmet hyl(ggkz%]}f)éwwésmenyl ]-

9, 10 -di hydro-5 Xy- 9- oxo- 4-acri di neca

coupling of 9, 10-di hydro-5-net hoxy-9-oxo-4-acridine carboxylic acid
(1.269) with Internedlate 51 (1.23g) gave the title conpound (1.13g), mp.
112- Anal ysi s Found: C, 65. 2;

n[ gr r2] O)I\I Réqw reM@?—&%M%%‘lg 2 Terho r@i@p@igé_y__a_t] oI g{rgl]' &0;57'

F t f N[3-
e'tJLn;Ir ?pﬁe(r)lyl] [5- “diffelrok .zl E%ﬂ%&d Ipﬁéﬁaﬁeé g%%&?rl 0] HELdT%’OXéIm de

The coupling of 5-fl u'ﬁh@e&xplﬁgdjﬁiyﬂﬁm@ w-dﬂtyda@moilon@ﬁaﬁdimkb&yﬁc ladid (1g)
(0.34g) with Internedi ate 48(a qavethetltle conB[Pu (l @g) m p.
155[err]. with Intermiggiate § ﬂ%@gave the title-gomponnd (0.5¢), MP: 166-168".
N[3-[2-[[(83, 4-di 4129 E&E}E{Lyl)rret hyl ] met hyl,amﬁng] ‘Fkh)‘rll] @eqy&lN 6 10;

9, 10-di hydro 5- ne 0X0- 4- acri di necar boxa
coupling ofp9, 10-@i #gm@ ¥onuSre9x 0- 4- AT HBI6MES.IFHDRZBYHC aci d
(0.36g9) with Int er'ﬁgy at 4%(52) (0.49g) gave the title compound (0.13g),

The

e

m p. 140[err]. 25 Exanpl e 108 5
= | Example 127 o |
9,10-Dihydro-9-ox0-N-[4-{3-(1,2,3,4-tetrahydro-2-isoquinolinyl)propoxy]phenyl}-4-
acridinecarboxamide | |
15 The coupling of 9,1(_)-dihydro-9-oxo-4-acridinecarboxyiic acid (0.8g) with

Intermediate 88 (0.9g) gave, after crystallisation from ethanol, the title compound
(0.3g), MP: 1820.
Analysis Found : C,74.88;H,5.81;N,8.16;
C3,HygN303(0.5H,0) requires : C,74.98;H,5.90;N,8.20%

20
Example 128
9,10-Dihydro-5-methoxy-2-ox0-N-[4-[2-(1,2,3, 4-tetrahydro-7 methoxy-Z-

1soqumohnyl)etlgl]phenyl] 4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid
25 (0.7g) with Intermediate 90 (0.7g) gave, after crystallisation from isopropanol, the
title compound (0.65g), MP: 213-216.
Analysis Found : | C,73.27:H,5.94;N,7.82;
- C33H31N304(0.5HyO) requires :  C,73.04;H,5.94,N,7.74%

30 Example 129



N-[4-[4-[[ (3, 4-D nmet hoxyphenyl ) met hyl ] met hyl am no] but yl ] - 2- met hoxyphenyl ] -
9, 10- di hydr o- 5- net hoxy- 9- oxo- 4- acri di necar boxam de The
coupling of 9, 10-di hydr o-5- net hoxy-9-oxo-4-acridi necarboxylic acid

(0.38g) with Internediate 55 (0.59) gave, altkf crystallisation from

| sopropanol, the 30 title conpound (0.36g) as a solid, MP: 114 -
115[err]. . Anal ysi s Found: C, 70.98; H 6.19;
N, 6. 79: d er r] H:20-Dikydso-§ methpxy-9-oxo-N-[Rd 2123, 4-tetrahydro-6,7-dimethoxy-2-

G 10 By o: &by toheoy - EUB TR St Blaice

1,2, 3, 4-tetrahydro- 6, Phelediling*of-%10-dihydro-5-methoxy-9-oxo-4-acridi ic agj
i soqui nol i nyl) et hyl ] am no] phig%yl ] - 4- acrx di ne-car ngamxd ridinecarboxylic %%

E:guglgl )ng of h9I 1t0 i dmtf) -Istemm e diate\220(05 @) ga'?at; aftel mstfliils?txgd it‘romas?piopanol, the
g) wi nt er yedi at e after crystallisation from
acetonitrife, thM?q {?éz%ng%d (1.3g), MP: 228 - 234[err] 10

Anal ysi s Found: C, 69.27; H, 5.87; 7 .
Cerr]Herr]Nerr Qa:bésrsrfoung'SH[ err] O Requi re(’g Ay 9563 Afg q—i g%@ 2 ?-so(b/a
Exanple 1 10 (0. 5H O) requires : C.71.30;H,5.98;N,7.33%

N-[4-[2-(2, 3-Di hydsro:? 63 c? oxy- 1H i soi ndol - 2-yl ) et hyl ] phenyl ] -9, 10-di hy
dro- 15 5- met hoxy- 9- oxo- 4 acri di necar boxam de The

coupling of 9, 1013&1%% &05 met hoxy- 9- oxo- 4- acri di necar boxylic acid

(0.54g) with Int 60 (0.69g) gave after crystalllsatlon from

ethanol, the titl®Fluoro-9,10-di8JAFI9bLAJINE
i ncl udes si gnal s at : -

3. 7(6H, s, 2xOVe) : 20 ’ Exanpl e
111

9, 10- Di hydr o- 5 8 di neT‘FFo‘E&?PRP§ Qf ﬁ&“ﬂ&z?/ IQ -dihydre-9,0x0-4-actidipsgarbaxylig agid{D3g) 1
The coupling of O ok hyéﬁ%?@ég?’%?ﬁ‘?% SryEfishiBe o REPRINASE e e

compound (0.35g), MP: 1780
15 Analys1sFound: C,70.80;H,5.36;F,3.34;N,7.34;
C33H30FN304(0.5H20) requires :  C,70.70;H,5.57;F,3.38;N,7.49%

Example 131
Fumarate of N-[5-[2-[[(3,4-Dimethoxyphenyl)inethyllmethylamino] ethyl}-2-

20 meﬂxoxyphenvl]-S-ﬂgoro—Q,IO-gihydro—9-oXo-4-acridinecarboxamide _

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8g)
with Intermediate 95 (1g) gave the title compound (0.5g), MP: 140- 1420,
Analysis Found : C,62.4;H,5.1;N,5.8;
C37H3gFN30g(1.5H,0) requires :  C,62.35;H,5.5;N,5.9%
25

Example 132
9,10-Dihydro-S-methoxy-9-ox0-N-[4-[2-(1,2,3.4-tetrahydro-5,6-dimethoxy-2-

isogquinolinyDethyllphenyll-4-acridinecarboxamide

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid
30 (0.19g) with Intermediate 97 (0.22g) gave, after crystallisation from pyridine/water,
the title compound (0.32g). MP:235-2370. NMR includes signals at d 2.6-3.0




25 (0.79g) with Internediate 16(a) (0.83g) gave, after crystallisation

from et hanol, the title conpound (0.1g), MP: 140[err].

Anal ysi s Found: C 67.44; H 5.94; N, 6.80;
Clerr]Herr]INerr]Qerr], Herr]O Requires:118- C 67.77; H 6.30; N 6.40% -
30 Exanpl e 112 - 112 -

9, 10-Di hydro-5- net hoxy- N-[ 4- (1,2 3, 4-tetrahydro-6, 7-di met hoxy- 2-
i soqui nolinyl)-1 (ﬁ%ﬂbiyéﬂﬂﬁ}%g}mﬁm)} %ﬁdz&mﬂgrhéba} Box&H.os,OCH3), 4

The coupling of 9 ydr.o- 4- acridi necar boxylic aC|d
(0.49g) with Int é?ﬁ%@fé%‘?é@%ﬁ%ﬁ%‘“%ﬁ er crystallisation from

acetonitrile, thqq&ﬂysml:ounhl .t1e conpound (08 38;M3. gd.ﬁO;j,gS[ err].

_Anal ysi s Found: C, 68.51;, Hb5.74: N, 7.

Cl err] H err] N er rG4iey3N3Oqtequirds® Requi res: c.72. 45HQ%N3B4S%L 5.90; N, 7.09%
Exanpl e 113 10 9, 10- Di hydr o- 5- met hoxy-9-oxo-N-[4-[ [

2-(1, 2, 3, A tetrahydro-6, 7- di met hoxy- 2-

I soqui nol i nyl ) et am no] nmet hyl ] phenyl ] - 4- acri di necar boxani de

The coupling of 97 I0- r o- 5- met hoxy- 9- oxo- 4- acri di necar boxylic acid

(0.53g) I nt er nedig1@-Dikydro-S-methmme9-oxe- (¢l ;%3,4%&5%?@,8%@1{&11%1-2-
chloride/diethyl ether, the title conpound (0.5 errf.
Anal ysi s Found: _m:_mohnvl)ethvﬂnhqaxﬁmdmmﬂic_s 52: '

E[XELH S[ iaz] Nerr]Q e’\’,_i'{el ccr ?g'ﬂf% ié gth\;'e 5- methoxy— oxo-%l—aclédﬁn ai'box’y 1c9a%(i)/

[[(3,4-D ngt hOXY;ﬁO@ﬁEB mqﬁﬁéhh@hﬁ)dmﬁ?gﬁéﬁ'ﬁft& cr?ﬁalhsanon from isopropanol, the

.met hyl am no] net h enyl]-9, 10-di hydro-p- oXxy- 9- oxo- 4-
acri di necar boxanititte compound (0.3g), MR:232-2361] NMR dricludes signals at d 2.4-2.9 (8H,m,2x

9. 10- i hydr o- 5- ey hegeys 940x34 (Qﬁ,s, L AE AP ks 58, 3.9 (3Hs.0CHy), 62.8.4

(11H,m,aromatics).

Analysis Found : C,69.46; H,6.14; N,6.84;
15 C35H35N306 ©.5 H20) requires: C,69.75; H,6.02; N,6.97%.

Example 134

3-Amino-N-[4-[4-[[(3.,4-dimethoxyphenyl)methylimethylaminolbutyl] phenyl]-
9,10-dihydro-9-6xo-4—acx'ijl_inccgrboxamide

20 A suspension of Example 75 (0.15g) in ethanol (40ml) was hydrogenated at
room temperature in presence of 10% palladium-on- carbon (70mg). After the
hydrogen absorption was completed, the mixture was diluted with methylene

chloride (50ml). The catalyst was filtered off and the solution concentrated in vacuo

to give the title compound (85mg) as a yellow solid, MP : 2500.

25 Analysis Found : C,72.38; H,6.69; N,9.06;
C34H36N4O4 Requires : C,72.31; H,6.42; N,9.92%.
Example 135

9,10-Dihydro-5-methoxy-9-oxo-N-[4-]2-(1,2.3,4-tetrahydro-6,7-dimethoxy-2-

30 isoquinolinyl)ethyllphenyl}-4-acridinecarboxamide



(1. 1g) with Internediate 70 (1.43g) gave, after crystallisation from

nmet hanol , the title conpound (0.75g) as yellow crystals, M.
"170[err]. 25 Anal ysi s Found: C, 69.69; H 6.30; N 9. 10;
Clerr]Herr]Nerr]Jerr],0.5 Herr] O Requi+E$:- C, 69. 63; H, 6.51; N, 9.28%
Exanpl e 115 '

5- Fl uoro-9, 10-di hydro- N-[2 nmet hoxy 4- 3@ tetrahi/dro - di et hoxy- 2
- 30 i soqui nol i nyBigydelsxyinaebadi 7@)aen\drrﬁé@a )m@ﬁﬂ@r@dropmsetoa

511 oo 0-9. 10- di RO mEH O IR neém%&’gn 9-oxg:4-spridineggsboxylic acid (23,9g),

I nter medi at e 16(ahd (lfhﬁﬁaa) mz@maaék gdﬁdt&%lﬁbbbﬁﬁltﬂ)wﬂ: Ummlyﬁaﬁﬁ%edtahe‘)
title | ound , 8[err i ncl udes signals a

3.6(3H,s, OVE) ollowed b)BIIBQm@%BRdMa)G ng(IIMFs(Namn After 8500id a0 and2
acri done)

np 11
N-[4-[[3- [F( 3, 4- E‘J‘We‘l‘m% ‘.'é‘n’?ﬁamth“ PRI YRs fltatsdp s filTpierY 25| concentrated in
phenyl ] - 9. 10-di hygégs an ﬁrm& CATUI .}]ké?l % dNACsdigh R aEdAdS Thit Extracted with

The coupling of dr o- 5- et - 9- 0X0- ecar AR
10  (0.3g) wi ﬂiclilotmnemdna.t d‘kﬁ&(ng)m(cOh?Sg)»agahen walshed v\fiﬂyaﬁa@éﬂ dsiztdi 4
from net hanol, the title conppound (0.139), MP: 142[err]. NWR

i ncl udes si gnal sS¥iPogeted 1q give @ sofidyesidue. This wapdissgised tn 3Q0mLof boiling pyridine
3. 7(6H, s, 2xOwe)

N[ 4-[3-[[ (3, 4- DPnd i solntion wi %mifﬁﬁﬁ’yr%%%?ﬁ b ] ISR Saltien svas dilted yridh, LGml

9, 10- di hydte- 5- anMierQr@&;ﬂ'a&ﬁ:"t b@‘sfhﬂfs@ﬂ BRXxaBkAkeIo give the title compourd 652.82g).
coupling of 9, 10-dihy droggmat hyl 0xo0-4-acri di necar boxyl'rc aci

(0.75g) and | nt eMspdi2k5e2250. (1g) gave, after cr yst allisation from nethanol ,
e ot it € v - NERTRRGHAS oigs WRen bS5 1 MR LR BEIPS 7 QR Gu), ©
3.42(2H, s, N CH egigs-(EBH, Oﬁ‘egicﬁhb{fé 18821, Ar.isoquinoline)F 2097 .68 ¢ 8H,Ar.), 8.48
(+2H.H; and Hg acridore}, 10.60 (s,1H,CONH), 12.32 (s,]H,NH acridone).
15 Analysis found : C,72.07; H.5.96; N,7.35;
C34H33N 305 requires : C.72.45; H,5.90; N,7.45%.

Example 136
Maleate salt of 9, 10-dihydro-5-methoxy-9-oxo-N-[4-]2-(1,2 3,4-tetrahydro-6,7-

20 dlmethoxy-Z-lsoqumolmvx)ethvllnh anvii-4-acridinecarboxamide

Example 135 (100mg) was dissolved in 50ml of a mixture of dichloromethane
and methanol {1:1) and maleic acid (22mg) was added. The mixture was boiled
until a clear solution was obtained and the solution was evaporated in vacuo. The
residue was taken up in hot methano! and cooled to give the title compound as

25 yellow needles (90mg). M.P.: 171 to 1870-.

In the same way the following salts of Example 135 were prepared :

Fumaraie : mn.p. : 170-2030.
Succinate : m.p.: 135-1430.
30 L (+) Tartrate ; m.p.: 165-1800.



, 4-terahydro-6, 7 -di met hoxy- 2-i soqui nol i nyl)
9, 10- di hydr o- 9- oxo- 4- acri di necar boxam de 25

2,3
pr opyl ] phenyl ] - 5- or o-
uor o- 9, 10- di hydr o- 9- oxo- 4- acridi necarboxylic acid (1g)
(b)
tle

The coupling of 5-
with Internedi ate 16
acetonitrile, the ti

N[ 2- Et hoxy-4-[3-(1,
flu
fl

(0.869g) gave, afteriagrystallisation from
conmpound (0.4g), MP: 200[err]. NWR

I ncl udes signals ar d 1, 4(2Ht CHerr]-CHerr]); 3, 7(6Hs, 2xOwe) .
30 Exanplem_&
-114-

N-[ 4- [ 4-[[ (3, 4- DERM
di hydr o- 9- 0x0- 4- g0¥_}
9, 10- di hydr o- 9- 01
| nternedi ate 72 (210@:)argplae13&f(ﬂ90n£g)ywhakihssﬂtw«blinfwmﬁxﬂtrba)forlnctﬁirﬁ)ltadd e

conmpound 5 Anal ysi s Foun

C, 74.17; H?6.08; %momethane (4: 1) ané[@éﬁ?ﬁSF{l@h?f}Qh{Cehxqr@gm¢l110me&qms added. The
74.55: H, 6.07; 6 20 ;.1

N (4 Do 105, 4, Ay resnvered hich BRI oF gty e and Slmasiop gave they-

di hydr o- 5- net hox yitle t dndi(chl IbUﬂ@g)aMPXZ @8ftens with progressive lob§ 6f E(QW‘Ht) ng)
5-ne ony- ¢

of 9, 10-di hydr o- - 0X0-4-acridi necarboxylic acid
with Internmediate 74 (1.1g) gave, after crystallisation fron1ethano| t he

title cqpound 79), MP: 200[err]. 15 Anal ysi s Found:
C 72. 46; H604q—'{§ﬂi‘§ﬂp&ki Clerr]Herr]Nerr](err] Requires:
s &Rihe

C 72.45; Hif. 90; Ihivitrd'cyfBroxicity of MDR iffiBh
5- Met hoxy 9 oxo- N -

i soqui nol i nyl)ethyl] p’ﬁmmh]ndﬁlg’lfbsﬁtdnydfhme& Hamsir M@H—i@hce]ﬂﬁne CHRCS was

obtained from Dr V Ling, Princess Margaret Hospital, Toronto, Canada and

maintained as anchorage-dependent monolayers in a-minimum essential medium
supplemented with thymidine, adenosine, 10% fetal bovine serum, 2mM L-

15 glutamine (Flow), 100 units/ml penicillin and 100mg/m! streptomycin in a
~ humidified atmosphere of 95% air and 5% carbon dioxide. Cells were passaged into

culture flasks twice a week after dissociation with EDTA. | | |

CHRCS cells were seeded at a density of 10% cells/well in microtitre plates.

After 24 héurs, the medium was femoved and replaced by 0.1ml of fresh medium

20 containing successive two-fold dilutions of MDR inhibitors. Each MDR inhibitor
was assayed in duplicate in two-fold dilution from 1250 to 20nM. The last well of

each column was utilised to verify the lack of toxicity at the top dose of the MDR
inhibitor in the absence of doxorubicin. Other control conditions were assayed on

each microtitre plate : cells alone (1 well), doxorubicin alone (7 wells), amiodarone

25 = (arange of two-fold dilutions starting at SmM; two wells each). 0.1ml of a 10mg/ml
sblutidn of doxorubicin was added. After 72 hours incubation cell viability was
assessed by the reduction of 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium

bromide (MTT; Sigma) to a dark blue formazan product. In particular, 20ml of a

Smg/ml solution of MTT prepared in phosphate buffered saline was added to each

30 well. After 4 hours incubation at 370, the medium was aspirated and replaced with

0.1m] dimethylsulphoxide. After vigorous shaking, the quantity of formazan



The coupling of 9, 10-di hydro-5-nmet hoxy- 9- oxo-4-acri di necarboxylic acid
(0.59) with Internediate 76 (0.48g) gave, after crystallisation from

pyri di ne/ wat er, the title conpound (0.4g), MP: 260[err].
Anal ysi s Found: C 74.29; H 61D6; N, 8. 02,
Cerr]JHerr]Nerr]derr] 25 reqwres

C 74.28;H,5.86;N,7.87% nple 122

5- Fl uor o- 9, 10- di HFedustdornest nag ssieat%ilbyz-tsomlqaéﬂpaﬁwt&@nmdrhﬁeamlyar@e is

. -115-

I soqui noli nyl) pr %&:&Wtﬁﬂgégoéﬁ Hlé‘llbglfo s%lavul?fr)w%gfls n thg’ %ells

5-fluoro-9, 10- di hydr cegrofsicity @léulstidhs Sard Bedfornfeddsi fe ad
Internmediate 79 (1.3g) gave, fscafter crystal PI satlon frgmlg%i p?g%lgrggoﬁ\%liﬁor

title cmmgmmhté@l ZHg;)qonmtmnas pEeach. MDR inhibitor givirlgy:s50% etdidtion of
C, 68. 84;  F

Clerr]H er5 r FN[ ertET @té‘ia? ??’?F‘% Iq?]é'ﬂYﬁ t9cells geatpd with doxemibisin ploge ws detgrmined to
N, 7. 09% é%ﬁ@g

9, 10- Di hydr o- 5- rreg[lmey- 5@)(0_3%_ [3-13-(1, 2, 3, 4-tetrahydro-6, 7-di net hoxy- 2-

i soqui nol i nyl ) propyl ] phenyl ] -4-acridi necar boxam de 10 The
coupling of 9, 10- dlhzdro 5- net hoxy- 9- oxo- 4- acri di necar boxylic acid

(1.2g) with Inter Site 79 (1.2g) gave, after crystalllsatlon from

[ |, the d
:A;g lp;gipgnl(gound € In the au)ve Fé&xc t c%mrboggng e6spec1§1 ?x %5 l!;erkln@bove had

q e%} s[ igg] N[ er HCY pvalidsHh ¢ faRke 6EOD18 850.72nM. Thub0fc? Gickinfie2fic\ompBasal of

i\k[4 [3- [[(394- ?Emmrfé«gghgmﬂ?%mmwhmtdgpmmggmﬁwmmwmwl
- ., 1Q- Xy- 9- pX i di X
The coupling of Mgléﬁmpd“ %98 9‘%@%@%;0 %qﬁg mMaci d 20

(1g) with Internedi atﬁdxﬂi‘mé&at?tﬂ) oY TonfHolifill of BxaHpid 1 $6 il ofai} Broduced no

i sopropanol, the title
_ visible toxic effects at single doses up to 300mg/kg.
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conpound (0.7g), MP: 175[err]. Anal ysi s Found:

C, 68.38;H,5.82;N, 6. 86; CerrJ]Herr]Nerr]Jgerr] requires:

C 68.33;H,5.90; N, 7.03% 25 Exanpl e 125 9, 10- Di hy dr
0-5- met hoxy-9-o0oxo0- N-1_[4--128B-- [ [ (3,4,5-

tri met hoxyphenyl ) net hyl ] met hyl am no] pr opoxy] phenyl ] - 4- acri di necar boxam de
The coupling of 9,10-di hydro-5-net hoxy-9-o0xo-4-acridi necarboxylic acid
(1.59) with Internediate 83 (1.3g) gave, after crystallisation from

i sopropanol, the 30 | e conpoun 1.3 VP: 186[err] ... .

- 116- Anal T8¢ t‘ﬂf‘—’&ﬁ%m °xa”P1°(s of Pﬂ‘)'ﬁ“acﬁ“%"é? %‘%‘“Pﬁ]’%“%‘- egrding to the
qerr]Herr]N errihet@idnl The term ‘A ﬁ@eﬂrﬂ t d hereinaft

C 68 72 H 6. 10 NSy The term “Actiilifehediont’ us ysed hereiafier means a compound of

5-fl uoro-9, 10-di kmduxwehh{nﬂambmhy)hyfcﬁeﬁcﬁnplb,tﬁz Gordpduntdrof Exadmeledl,. 7-
di met hoxy- 2-i soqui nol i nyl ) et hyl ] phenyl ] -9- oxo-4-acri di necar boxam de
The coupling of 5-fluoro-9, 10-di hydro-9-o0xo0-4-acridi necarboxylic acid (1g)

wi th I nternedi at 2 he title conpound (0.5g), M
166- 168[err]. “Elingié: red Pt und: C, 63. 78 H 5

15 N 6. 10; 10 C[err]H[err]FN[err]qerr](p&remb]g@!mquwres

C 63.76; H,5.35;N,5.87% Exanpl e 127
9; 10- Di hydr o- 9-oxo-N-[4-[3-(1, 2, 3, 4-tetrahydro-2-i soqui nol i nyl ) propoxy] phen
yl]-4- acri dinecay boxam de 15 ;'%Be coupl i ng of
9, 10- di hydr o- 9- oxo- 4- AEHY foxylic acid (0.8g3%%ith
I nternedi ate 88 (0. QQMIW taﬁ{nte Iefogst al | isati onlf(fgm ethanol, the title
cofrpound , . 182[ err ysi sFound: -
C74.818H5.Bac’tosel\l 8.16 075
H N 5 7498H590N820°/
Cerr]Herr] [err]qego&s Stmlcﬁr({ll'cgl requires: _ b 0
Magnesium Stearate 25
Total - 2500

15 .
' The drug is sieved through a 250mm sieve and then the five powders are
intimately mixed in a blender and compressed on 3/8 inch standard concave punches

in a tabletting machine.

20 Example B - Oral Capsule
' Per Capsule (mg)
Active Ingredient 50.0
Microcrystalline Cellulose 66.5
25 Lactose USP _ 66.5
Sodium Starch Glycolate 15.0
Magnesium Stearate 2.0
Total ' 200.0
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20 Exanpl e 128 9, 10- D hydr o- 5- met hoxy- 9- oxo-N- [ 4-

[2-(1, 2, 3, 4-tetrahydro- 7- net hoxy- 2- :

i soqui nol i nyl)ethyl]phenyl]-4-acridi necar boxam de The
coupling of 9, 10-di hydro-5- nmet hoxy- 9- oxo- 4- 823 di necar boxylic acid 25
(0.79) with Internediate 90 (0.7g) gave, after crystallisation from

i sopropanol, the title conpound (0._65g), MP: 213-216[err].

Anal ysi s Found: The drug is sieved through » 250mm sigve and thennthe five powders are

Gerr] HI[E>e<;:r%) :\Eeagbgﬁfeﬁ} lixetd o bibiler'58 HiledShto No2 lzg’fdog%'la%nSCa%g'ﬂly ’stZe'l?sA'g{gLi?

30
- 9, 1Qaphuly fillingImaehide0Xxy- 9- oxo- N-[3-[2- (1
, 2,3, 4-tetrahydro-6, 7-di net hoxy- 2- -

i soqui nol i nyl)ethyll phenyl]-4-acridi necar boxam de The
coupling of 9, 10-4i hydra-5-nmethoxy-9-0x0-4-acrjdi necarpoxyligc acid

(0.5g) with I ntervi JicCHon 1oL unirayeRous 4 ]ﬂm&ﬁ@%’éﬂﬁkrom

i sopropanol, the 5 title conpound (0.15g), MP: 152[err].

Anal ysi sFound: C 71.33;, H 5 .77, N 7. 1 6;
Clerr]HerriNerr]Qerr] (O 5Herr]O requires: C %lwhP; H 5.98; N, 7. 33%
Exanpl e 130 10 5-Fluoro-9, 10-di hydro-9-oxo-N[ 3- [2-(1,

2,3, 4-tetrahydro-6, 7-di met hoxy- 2-

i soqui nol i nyl)ethyl] pRenyl 4.-4- i di necar boxam de The
coupling of 5-fluor ogg%ﬂ&g%‘/j%%g 9- 0x0- 4-acri di neca(H)oxyI ic acid (0.5q9)
with Interpedi ate 92 C&&?a}emu@ag)ai%gf cryshsa}ehhwi on from i sopropanol,

the title conpound (0. 35g 178 15 Anal ysi sFound:

C, 70. 80; H, 5. 36; F, 3. 34Water forlnjection  to - 100.0
Jerr]Herr]FNerr] gL 1(0..5H err1 Q. requires: 4. 70; H 5.57; F, 3. 38;
N, 7. 49% 5&%’!“&‘5’1‘%“1’{‘&’““ 2o R S S5

N-[5-[2-[[ (3, 4- D nmet hoxyphenyl ) net hyl ] met hyl am no] ethyl]-2- 20
met hoxyphenyl ] -5-fl uoro-9, 10-di hydr o- 9- oxo- 4- acri di necar boxam de-.
The active ingredient (and cancer chemotherapy agent where appropriate) is

15 dissolved with mixing in the Water For Injection, adding acid slowly until the pH is
3.0. The solution is sparged with nitrogen and filtratively sterilized through a
sterilized filter of 0.22 micron pore size. Under aseptic conditions this sterile -

solution is placed into sterile ampoules and the ampoules flame scaled.

20 Example D - Oral Syrup
% wiv

Active Ingredient 2.0

25 Cancer chemotherapy agent as required
Dilute hydrochloric acid to pH 3.0
Sobitol solution 60 viv
Flavour as required
Distilled water to 100

30



The coupling of 5-fluoro-9, 10-di hydro-9- oxo-4-acri di necar boxylic acid

(0.89) with Internediate 95 (1g) gave the title conpound (0.5q),
MP: 140-142[err]. Anal ysi sFound: C 6 2. 4
H 5. 1, N 5. 8; Cerr]Herr]Figerr]derr](1.5Herr]O
requires: C 62.35;H 5.5 N,5.9% 25 Exanpl e 132

9, 10- Di hydr o- 5- et hoxy-9-oxo-N-[4- [2-(1 , 2, 3, 4-tetrahydro-5, 6-di net hoxy- 2-
i soqui nol i nyl ) et hyI ] p'ﬁhmgdtivezingedled't (sedxabeeraieniotherapy agent where a]ibfbpnate) is

coupling of 9, 10- dro % E% 9- 0x0-4- acri d| necar boxylic acid 3
(0.19g) with Int *‘é’tlé 59'718( tho Yypteg Jith suming bycadding graduaily the imdmﬁhlonc

pyridi ne/ water, dlént&l t%@gﬁdk@l(f BRI sbBridnINavdir afd melR i & the wabdy

i ncl udes si gnal S at

- 118- ad(damamim PHESHdrstdd {0e3.0] The)synd & &&&ﬁé&\b%@ﬁﬁ&n ﬁ{rbugh
3.75 (6H,b%OCH[er [), (3H s, CCH err]), 6.5-8

(12H, m ar ormat i Cs)smta le filter padsanal ysi s Found: C, 72. 38;

H 5.80; N, 7.41; CerrJHerr]Nerr]derr] requires:

C,72.45;H 5.90; N, 7.45% 5 Exanpl e 133

9, 10- D hydr o- 5- et hoxy-9-oxo-N-[4-[2-(1, 2, 3,4-tetrahydro-6, 7, 8-tri met hoxy-2
i soqui nol i nyl)ethyl] phenyl]-4- acrldlnecarboxanlde

The coupling of 9, 10-di hydr o- 5- net hoxy- 9- oxo- 4- acri di necarboxylic acid 10

(0.26g9) with Internediate 99 (0.3g) gave, after crystallisation from

i sopropanol, the title conpound (0.3g), MP:222-2260. NMR incl udes

signals at 1@ 2.4-2.9 (8H, m 2x N-(CH err])[err]-Ar), 3.45

(2HsN-CH err]-Ar), 3.7 (9H, bsCCH err]), 3.9 (3Hs,CCH err]), 6.2-8.4

(11H, mar omati cs). Anal ysi s Found: C, 69. 46;

H, 6.14; N,6.84; 15 Cerr]Herr]Nerr]derr] (0.5 Herr]O requires:

C 69.75; H 6.02; N 6.97% Exanpl e 134

5- Ami no- N-[4-[4-[[ (3, 4-di met hoxyphenyl ) met hyl ] net hyl am no] butyl] phenyl] -

9, 10- di hydr o- 9- oxo- 4- acri di necar boxam de

15
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20 A suspension of Exanple 75 (0.15g) in ethanol (40m) was

hydr ogenat ed at roomtenperature in presence of 10% pal | adi um on-
carbon (70ngy). After the hydrogen absorption was conpleted, the
m xture was diluted with nethyl ene -i-chloride (50n). The catalyst—

was filtered off and the solution concentrated in vacuo ThlsSheetHastBQen

the title conmpound (85ng) as a yellow solid, MP:. 250[err].
Anal ysi s Found: CLAIMS: C,72.38; H 6.69; N;9.06; ”imnwmum
CerrJHerr]Nerr]derr] Requires: C 72.31; H 6.

Exanpl e 135 9, 10- Di. hydr o- 5- met hoxy- 9- oxo- N-[ 4-[ 2- (
1,2,3,4-tetrahydqo- 6 aedth A Yorfrula &)

[ squ| nol i nyl ) et hyI | phen -4-acridi necar boxam de

- 119 - D cws!l ohexyl carbodii m de (22.76g) in DVF (50m ) was
added dropwi se to a | stirred m xture of

9, 10- di hydr o- 5- net hoxy 2 4-gcr i di necar boxylic aci d (28.99) and

%bg) in DVF (300m ) nmmintained at

medi ate 101 (33.5g) in DVF (150m ). After
days gt sroomtenperature, the mxture was
at£d \,n vacuo and the Ré&si due

1- hydr oxybenzotri

Oferr], (ﬁi)f Rd
4 hours at O[err] and 25
filtered, the filtrate was

taken up in 1N sodi um hydroxi de and eX tedBﬁ di or onet hane.
The organic layer was then washed witRlgatér T o CHa or affkd
to give a solid residue. This was dissotved in 500mEof boili ridine

and the sgpution was cl za'lfied by filtration. The clear sd&’ution v
diluted with 10rr1wh1-.ﬁam mprasamsra lwddogdleord'laidgmtatonysral(l 1-38&yhC ¢ qalkoxy,

to girve the t|t| ﬁfﬂg2 82%‘“ Mp. : 215- 225[err]
NMVR i ncl-udes d 2 gPuP;3 58 (s,2H,N-CH err]-Ph); 3.72

720, 7,86 (m o, K f;’é”@%%'%% FR) sltof? Faiedicsk 201 09,

(s,1H CONH), 12. (@ré&d:d‘sﬁaelwdrdgm)or hbbogen adym) ysaC{ qulidl, C 1-4alkoxy or
C 72.07; H 5.96; N, 7.35; Jerr]Herr]Nerr]gerr] reqwres
C,72.45: H,5.90: Cy qalkvdtbo group; Exanpl e 136 ~ Maleate salt of

9,10-di hyd\5 0- 5- nﬁt-hox%m%moﬁ(ﬁygbggh zltgm(o%"a?c 3, éky egtnr)alp’ydr 0-6, 7-
A represents an oxygen or a sulphur atom, a bond or 2 group (CHZ)INR9 (where 1
| represents zero or 1 and R’ represents ghy(h‘ogén atom Or a xﬁethyl group);
B represeats a Cy_, alkylene chain optidnally substituted by a hydroxyl group,
except that the hydroxyl group and moiety A cannot be attached to the same carbon
20 atom when A represcnts ati 0Xygen or sulphur atom or a group (CHZ)INRg, or when
A represents a bond B may also represent a C_jalkenylene chain;
R3 represents a hydrogen atom or a Cy_galky!l group;
m represents 1 or 2;
R4 represents a hydroger or a halogen atom, or a Cy_galkyl, C;_jalkoxy or
Cy_4alkylihio zroup; o
RO represents a hydxogen awom or a Cy 4alkoxy £roup;

25

RS represents a hydrogen atom or a Cy_salkyl or Cy_salkoxy groub ;
R’ represents a hydrogen atom or R3 and R7 together form a group -(CH,),,- where
nrepresents 1 or 2;

30 ‘
R® represents a hydrogen atom or a Cy_galkoxy group;
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20 di met hoxy-2-i soqui nol i nyl)ethyl]phenyl]-4- acri di n_egar boxam de

Exanpl e 135 (100ng) was dissolved in 50m of a mi xt ur e 'GF } ; e
“and nethanol (1: 1) and maleic acid (22ng) was added. ThH "
boi | ed until a clear solution was btai ned and S

evaporated in vacuo. The resi due was taken up in hot nethanol and
cooled to. give the title conpound as 25 yel | ow needles (90ng). MP.:
171 to 187. the group In the same way the foll ow ng salts of Exanple
135 were prepared: Fumar at e: m p. :
170-203[err]. Succi nat e: mp.: 1R5-143[err].
30 L (+) Tartrate: m p.: 165-180[ er _

-120- . Exanpl e 137 __Ale;LcB.Qq;ii‘J—em'd-e-(@@,t.
9, 10- di hydr o- 5- net hoxy- 9-oxo-N-[4-[2-(1, 2, 3, 4-]t et rahydr o-
6, 7- di met hexy- 2-i soqui nol i nyl ) et hyl ] phenyl ] -4-lgcri di nggdr box
Exanpl e 135 (100ng) was dissolved in a mxture of netfanol an
di chl oronet hane (4:1) and excess methanolic hydrogen chloride was added.
The sol vag gravhed hEBe beh i : @rfiﬂ:g ' fondd nd
filtration gave the ezb?ttlﬁge?grgrp%ﬁjﬁ fsl(i:% 1 %%g%hglslﬁ‘cyfgé?}gﬁsﬁgmmﬁ’
(softens with pr@gedded that wherstho fgroupl is emached at the benzene Exg 3iositiba 8heh0R® musi n
vitro cytotoxici é’f}é of i ngligbi tors in Chinese Hanster Ovary cells

The nultidrug resdPaft @hehepzang e H PQSIAOny (CHO) cel | line CHerr]err]

was obt ai;ngdalfs i sBlvatés ihedddhs. Pri ncess Margaret Hospital, Toronto,
Canada and!© mal nt al neg as anchor age- dependent nonol ayers in
a-m ni mum essential medi um suppl emented with thym di ne, adenosi ne,

10% fetal bovine _serum 2nmML- 15 =~ glutamne (Flow), 100 units/ni
penicilIin and 180my/Avicompoapd grgerding t Glaim 1 in whmhrziHirepmaeras adydregen af

o i o vk .
rasks toi ce a wampie o 68 C ok o CialBAR R 4alifhio group and RYrepreconts
CHerr]([err] celalkydispes afoagded at a density of 10[err] cells/well in
mcrotitre plates. After 24 hours, the nmedium was renoved and

repl aced bys0.1m of fresh nmedium

3. A compound according to Claim 1 or Claim 2 in which an RO group is

situated at the S-position of the acridone molecule.

4 A compound according to any preceding claim in which R2 represents a

20 hydrogen atom.
5. A compound according to any preceding claim in which R% and RJ each
represent a C;_jalkoxy group and RS represents a hydrogen atom.

25 6. A compound according to any preceding claim in which m represents 1 and
R3 and R7 together form a groﬁp -(CHy),-.
7. A compound of formula (Ia)

30
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20 cont ai ni ng successive two-fold dilutions of MDR inhibitors. Each MDR
I nhi bi tor was assayed in duplicate in two-fold_dilution from 1250
to 20nM The | ast well of each colum was utilised to verify

| ack of toxicity at the top dose of the MDR 3- i nhi Biis Sheet Has BebiEReplaced
absence of doxorubicin. Qher control conditions were ass

each mcrotitre plate : cells alone (1 well), doxorubicin| Hﬂ”ﬂﬂl&)
am odarone 25 (a range @ two-fold dilutions starting a I'ls
each). 0.1m of a 10my/ m sol ution of doxorubicin was added. After
72 hours incubation cg LR Lty was assessed by the reduction of
3-[ 4, 5-di net hyl t hRaze phgnyl t etrazol i um brom de (MIT,;
Sigma) to a dark bl ue'y \ oduct. In particular, 20m of a

Sng/m solution of MIT prepgired|in phosphate buffered saline was aggded to

each 30 well. After 4 hbyurs i ba \ at. 37[err], the\gpdNuprnas
aspirated ﬁnd repl aced withR Ldmyl‘?e Sl i @ (Ta)
vi gorous shaking, the quantity of formaZa

- 121 - product formed was assessed by its opfical  den®R*y at
550nm The absorbance is directly related to the nunber of

surviving cells in the vxgbl S. totoxicity cal culations _ -
were performed onVheEeR By fppresepticaifinggansof &alogen atom, @panCy._4alkyl,

condition. The cqgnrce [~on ' MBRebdahi bi tor giving a 50% reduction
of 5 t he ofa?lﬁg'?&’g’;e’git‘&ag&?@ﬁ’;‘?i've F’B&'@u I's treated with doxorubicin
al one was det er mRtdepresents a hydrogginver halog€heaitom, ozlai€_,alkyl, C;_jalkoxy or
Results 10 In the above test the conpounds of the specific
Exanpl es her ei nadey.qalkylihio@roup; - EC50 val ues in the range of 0.018 to
0.72mM Thus, forgZxannle he conmpound o _Exanpl e 1 had an EC50
of 0.02mM at Iea%t ' _"?‘FR@'&’E‘F?SFQB‘SHI%% ﬂ-lﬂﬂaH‘ybg‘E?PBIype. VDR

i nhi bitors incl u%@@ﬁ&&%f&@gﬂ&ﬂ%ﬂu&m oPRBong" apani | (3nM).

Adm ni stration of the conpound of Exanple 1 to mce orally produced no

vi si bl e toxic effBeepessntsainmgbubstioneskCyigalkyles®ohajikg. 15

R% and RS each independently represents a C;_jalkoxy group; and physiologically

15 acceptable salts and solvates thereof.

8. A compound according to Claim 7 in which RO Tepresents a hydrogen-dr
fluorine atom or a C;_galkoxy or C;_4alkyl group, R! and R? each represent a
hydrogen atom and R* and R each represent a C;_galkoxy group.

20 ‘ '
9. A compound according to Claim 8 in which the RO group is situated at the 5-

position of the acridone molecule.

, 10. A compound according to Claim 1 which is 9,10-dihydro-5-methoxy-9-oxo-
25 N-[4-[2-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)ethyllphenyl]-4-

acridinecarboxamide and physiologically acceptable salts and solvates thereof.

11. A compound according to Claim 1 selected from :
9.10-dihydro-5-methoxy-9-oxo-N-[4-[[3-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-
isoquinolinyl)propyl]thio]phenyl}-4-acridinecarboxamide; |

* 4 L M S *
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20 - 25 30 : Thls Sheet Has Been Replaced

-122- : The foll owi ng are exanpl es of
conpositions according to the . invention. The
I ngredi ent' as used hereinafter means a conrpgound of

ention
and may be for exanple the conpound of Exanple 1. Exanmpl e A -
Oral Tabl et , . Per
Tabl et (ng) 5-fluoro-9,10-dikydro-9-oxeriNedid d(3-(1,2,3,4-tetrahydro-6,7-dimetb0xp-2-
M crocrystalli ne. Oel Ju Lact ose
67.5 LB@?%P@F‘BH“’!?'&‘FE}S‘\} ]Z‘r‘ié:“d'“eca‘b""am‘de 20.0

Magnesi um St ear ab?lO -dihydro-5-methoxy-9-oxo-N-[2-[3-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-
isoquinolinyl)propoxylphenylj-4-acridinecarboxamide;

5 9,10-dihydro-5-methyl-9-oxo-N-[4-[[3-(1 ,2,3,4-ltetrahydro-6,7-dimethoxy-2-
isoquinolinyl)propyl]thiophenyl]-4-acridinecarboxamide;
9,10-dihydro-5-methoxy-N-[2-methoxy-4-{3-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-
iSoquinolinyl)propyl]phenyl]-9-oxo-4-acridinecarboxamidc;
9,10-dihydro-N-[2-methoxy-4-[3-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-

10 isoquinolinyl)propyl}phenyl]-5-methyl-9-oxo-4-acridinecarboxamide;

and physiologically acceptable salts and solvates thereof.

12. A compound according to Claim 1 selected from :
N-[4-[4-[[(3,4-dimethoxyphenyl)methyllmethylamino]burtyi]phenyl]- 9,10-dihydro-

15 9-oxo-4-acridinecarboxamide;
E—[4-[2-t[(3,4-dimethoxyphenyl)methyl]methylamino_lethyl]phenyl]- 9,10-dihydro-
9-oxo-4-acridinecarboxamide;
N-[4-[4-[[(3,4-dimethoxyphenyl)methyl}methylamino}butyl}phenyl]-5-fluoro-9,10-
dihydro-9-oxo-4-acridinecarboxamide;

20 N-[4-[2-[{(3,4-dimethoxyphenyl)methyl]methylamino]ethyl]phenyl]- 9,10-dihydro-
5-methoxy-9-oxo-4-acridinecarboxamide;

- N-[4-[3-[[(3,4-dimethoxyphenyl)methyl[methylamino]propyl]phenyl]-5-fluoro-9,10-
dihydro-9-oxo-4-acridinecarboxamide; _
N-[4-[2-[[(3.4-dimethoxyphenyl)methyl]methylamino]ethyl] phenyl]-5-fluoro-9,10-

25 dihydro-9-oxo-4-acridinecarboxamide;
N-[4-[[3-[[(3,4-dimethoxyphenyl)methyl)methylamino]propyl]thio] phenyl]-9,10-
dihydro-5-methoxy-9-oxc-4-acridinecarboxamide;
L\_’_—[4-[[3-[[(3,4—dimethoxyphenyl)methyl]methylamino]propyl]thio] phenyl]-9,10-

~ dihydro-9-oxo-4-acridinecarboxamide;

30 N-[4-[4-{[(3,4-dimethoxyphenyl})methyllmethylamino]butyljphenyl]-9,10-dihydro-

5-methoxy-9-oxo-4-acridinecarboxamide;

I —
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__———‘———’_—__-——/ .
Tot al £50.0 15 The drug is

si eved through a 250n asBeen Replaced " ¢\ powders are

intimately mxed in a b ressed on 3/8 inch standard concave
punches inat ne. -20 Exanple B - Oral Capsul e
Per Capsul e (ng) Active | ngredient .

50.0 Mcrocrystal line Cellul ose . 66.5 25

Lact ose USP N-{4-[3-[[2-(3,4-dimethoxyphenylethylimethylamino]propyllpheaylir 16+ dihydro-
G ycol ate . .15. 0 sy, Magnesi um St ear at e

2.0 9-oxo-4-gcrflinecarboxamide; 200.0 30

-123- N-[4-[2-[I26H-dihdifox bRt Detnylipietyianiae RibxG1 phé gy R0A oL digparbh ©
five powders ar e"-[ gl I ntl matxgpy m xeehgni n a bl ender Z]nrgl fﬁlllﬁged i n?((i)rbNo.
2 hard gel ati n camethoxySaatd-4-acndiaccarboxamide; capsul e filling machi ne. 5

5;( 3,,”5\/' © CE» - i&_—t[lzls)[rf]}-[f[?g,4l££nre%\{()ex@% gnﬁgme?ﬂyﬁﬁragt Iy?a{]mi(n%?gl%pwyllp%%)yl]-9,10-
dihydro-9-oxo-4-acridinecarboxamide;
N-{4-[3-[[(3,4-dimethoxyphenyl)methyljmethylamino]propoxylphenyl]-5-fluoro-
9,10-dihydro-9-oxo-4-acridinecarboxamide;
_N_—[4-[2-[[2-(3,4—dimethoxyphcnyl)ethyl]methylamino]ethyl]phenyl]—9,10—dihydro—

10 9-oxo0-4-acridinecarboxamide; | | _
ﬂ-[4-[5-[[(3,4-dimethoxyphenyl)rﬁeth}'rl]methylémiqo]pentyl]phenyl]-5-ﬂuoro—9,10—

~ dihydro-9-oxo-4-acridinecarboxamide;.
N-[4-[3-[[(3.4-dimethoxyphenyl)methylJmethylamino]propyl]phenyl}-9,10-dihydro-
9-oxo-4-acridinecarboxamide; _

15 N-{4-[2-[[(3,4-dimethoxyphenyl)methyl}Jmethylamino]ethylamino] phenyl]}-9,10-
dihydro-S-methoxy-Q-oxo#acridinecarlﬁoxamide;
N-[4-[[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propyl}thio] phenyl]-9,10- |
dihydro-5-fluoro-9-oxo-4-acridinecarboxamide;
N_—[4—-[2-[[(3,4~dimethoxyphenyl)methyl]methylamino]ethyl]phenyl]-9,10-dihydro-

20 . S5-methylthio-9-ox0-4-acridinecarboxamide; |
ﬂ-[4—[2—[[(3,4-dimethoxyphenyl)methyl]methylaminq]ethyl]phenyl]-Q,10-dihydro-
5-methyl-9-o0x0-4-acridinecarboxamide;
N-[4-[3-[[(3,4-dimethoxyphenyl)methyllmethylamino]propoxylphenyl]-9,10-
dihydro-5-methyl-9-0x0-4-acridinecarboxamide;

25 N-[4-[2-[[2-(3,4-dimethoxyphenyl)ethyl]methylamino]ethyl]phenyl]- 9,10-dihydro-
9-ox0-4-acridinecarboxamide;
N-[4-[4-[[2-(3,4-dimethoxyphenyl)ethylJmethylamino]butyl]jphenyl]- 9,10-dihydro-
9-ox0-4-acridinecarboxamide; _
ﬂ—[4—[2—[[2-(4-methoxyphenyl)éthyl]methylamino]ethyl]phenyl]-9,10-dihydro-_9-

30 oxo-4-acridinecarboxamide;
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Active |ngredient 0.1 10 r

chenot her apy agent as required Water for InJ et Has Beep Replaced
100.0 Dilute hydrochloric acid to pH 3. 0 , ”m
The active ingredient (and cancer chenother&y agent where ap

15 di ssolved with mxing in the Water For Injection, adding acid
slowy until the The solution is sparged with nitrogen

His 3.0
and filtratively Dg‘[‘é’rﬁ-ﬂ[%‘é@ %@wgﬂxwphenyl)etnw1@s@wwmempnhahewlle 92

m cron pore size, th| sol ution
I's placed into s@h&%&éﬁggﬁ “ém) (?i“’f% ‘ﬁﬁ bé%(g?‘?al’re seal ed. 20
Exanple D - O al NSy4-4B-f[2-(3, 4-(11methoxyphc")l)cthyl]mc:thy‘ammo]pmpoxy]%hcznyzj5 9,10-

% W v Active I ngredien

Cancer chenot her dpiwdag&w&o-fb-acrwtxmuxmde, Di | ute hydrochl or| c.
acid to o ut.i

v/ v 5 p'l_\l’-é}-g}/-gg =(4-mcthoxypheny S)eti.yl me v!amm‘g]gtbpéthrgﬂ'-g 10-d1hydro-9-
Distilled water 48 4-acrid 100 30

- 124 - acrt “ﬁgarg‘c”ttﬁle I ngredi ent (and cancer chenot her apy

agent where appr dp{4-424](3,4-dimethoxyphéenglimeviedothybiRindlethbry Yrtealk1]wig, 10-
stirring by addln raduall the hydrochloric acid until the pHis

3.0. The sorbit oM Qr?TQ’}ﬁ‘ WMP‘bﬁﬁmlﬁﬁe rest of the water are

added and the pH 3.0..The: s S, C ed '
through 5 g—f%—ig zﬁ%lug?t x¥phenyl) mXthijmethyfammojpropoyy]phe 1?5,?6‘-
10 dihydro-5-methoxy-9-oxo-4-acridinecarboxamide;
N-[4-[[2-[|(3,4-dimethoxyphenyl)methyl]methylaminolethyl]thio] phenyl]-9,10-
dihydro-9-oxo-4-acridinecarboxamide;

and physiologically acceptable salts and solvates thereof.
15 13. A compound according to any preceding claim for use in therapy.

14. A compound according to any preceding claim for use in the treatment of a
mammal which is suffering from cancer, to improve or increase the efficacy of an
antitumour drug, or increase or restore sensitivity of a tumour to an antitumour drug,

20 or reverse or reduce resistance of a tumour to an antitumour drug.

15.  Use of a compeund according to any of Claims 1 to 12 for the manufacture of
a medicament for the treatment of 2 mammal suffering from cancer, to improve or
increase_the efficacy of an antitumour drug, or increase or restore sensitivity of a
25 tumour to an antitumour drug, or reverse or reduce resistance of a tumour to an

antitumour drug.

16. A method of treatment of a mammal which is suffering from cancer, which
method comprises administering to said mammal an effective amount of a

30 compouﬁd according to any of Claims 1 to 12 to improve or increase the efficacy of

O
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an antitumour drug, or increase or restore sensitivity of a tumour to an antitumour

drug, or reverse or reduce resistance of a tumour to an antitumour drug.

17. A pharmaceutical composition which comprises a compound according to any
of Claims 1 to 12 together with ore or more physiologically acceptable carriers or

excipients.

18. A pharmaceutical composition which comprises an active amount of a
compound according to any of Claims 1 to 12 for use in the treatment of a mammal
which is suffering from cancer, to improve or increase the efficacy of an antitumour
drug, or increase or restore sensitivity of a tumour to an antitumour drug, or reverse

or reduce resistance of a tumour to an antitumour drug.

19. A pharmaceutical composition according to Claim 17 or Claim 18 comprising

a compo{md according to Claim 10.

20. A pharmaceutical composition according to any of Claims 17 to 19 in a form

suitable for oral, buccal, parenteral or rectal administration.

21. A pharmaceutical composition according to any_of Claims 17 to 20 in unit

dosage form.

22. A product containing a compound according toc any of Claims 1 to 12 and an
antitumour drug as a combined preparation for simultaneous, separate or sequential

use in treating cancer.

23. A compound according to any of Claims 1 to 12 and an antitumour drug in the
presence of each other in the human or non-human animal body for use in treating

cancer.
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-125- © dains 1 Acorrpoun f flP a () [err]
wherei n err] rogen or hal ogen atom or a

d err]al kyl, C[err]alko thlo amno or nitro group; p
represents 1; or when s C[e8|=] al koxy may al so represent 2
or 3; R err] represents a hydrogen or hal ogen atom or a

Cerr]alkyl, Cerr]alkoxy or (ferr]al Célthr 0 grou
represents a hyd#bgeRradushPbprogess ascpTding yo any eﬁb’?alms 1410 230\(%"6@‘&1@41?917%

oxygen or a sul-ph t bon ]

eprosents zor o Bpbrsitgtantufold gfle 3 S0 s MiNch ot bRt 3
nmethyl group); and derivalvéSibeRdf Podophfdi&tokins) r’ﬁitbmdhbaddﬁn@ﬁltybﬁﬂ%ﬂcﬁmme,
substituted by a hydroxyl group, ‘except that t he hydroxy group and

moi ety A cannot gramitidinedhmsactidecosmnyadrug hivang stassresistancs widpthesbovs dangs
oxygen or 5 sul ph uéha?éc?enr}sg& by the so-called MDR phenotype.

25. A process for the preparation of a compound according to Claim 1 which
comprises :

(A) reacting a compound of formula (II)

10 0
®, R! . a
N
ke o
with a compound of formula (I1T)
5 H,N RS . |
A,-—B-CHZ—-N——(CH;:),,.Qw (Imm)
4{3 R®

R7
in the presence of a coupling reagent; or

(B) reacting a compound of formula (IV)
20

O

X T
n"’ -
’s CONH —< T)L”"‘B CH—G V)

(wherein Q represents a halogen atom) w1th a compound of formula (V)

5

HN—(CH,),, R* ™)

30 ' I!lj R R?
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a group (CHerr])[err]NR err], or when A represents a bond 8 may al so

represent a (err]al kenyl ene chai n; Rl err] represents a hydrogen
atom or a Cl4al kyl group; m represents 1 or 2: Rl err]
represents a hydrogen or a halogen atom or-% C[err]alkyl. (err]al koxy or
Cerr]al kylthio group R[err] represents a hydrogen atom or a

C err]al koxy group Rl err] represents a hydrogen atomor a

Clerr]al kyl or CPEArsak) thesapf in sk Praseneq of am peideanceptorhyithoydhfarmationras an
Rlerr] and her forma,grou (CHerr])[err]- where n
represents 1 or ngl[n?alsr]epsuo%ﬁé quﬁgéﬁg"@)ﬁydr ogen atom or a
C err] al koxy group t he group [err] is attached at the
benzene ring 3 or 4 position relate to the carboxam de substituent,
provi ded t hat whaf. tr(éorgpouqﬂs acdosdinigt tacimydofClaiins bmi@rmbslangaﬂymshdreﬁn
then R er r% must be ached at the benzene ring 6 position; and salts
and sol vat®s t hef&¥%f 2 A conmpound according to aim1l in which Rerr]
represents a hydrogen or fluorine atom or a (Jerr]al koxy, Cerr]alkyl
or (Jerr]alkylthio group and R err] represents a hydrogen atom

27. Compositions according to any of Claims 17 to 21 substantially as herein

described.

i
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-126- 3. A conpound according to daim1l or daim2 in which an Rerr]
group is situated at the 5-position of the aeridone nol ecule. 4. A
conmpound according to any preceding claimin-which Rerr] represents a
hydrogen atom 5. A conpound according to-gmny preceding claimin which
Rlerr] and Rl err] each represent a (Jerr]al koxy group and Rl err]

represents a hydrogen atom 6. A conpound according to any preceding claim
in which mrepresents 1 and R err] and R err] together forma group -

(CH err])[err]-. 7. A conpound of fornmul [err]

wherein Rlerr] represents a hy@&fﬁg@: hal ogen atom or a .
Cerr]al kyl, Cerr]al koxy, (err]al l@ﬂﬂ)ﬁ]ﬁ WA oup; ' R err]
represents a hydrogen or hal ogen - a | . C[err]al koxy or

C err]al kylthi o group: Rlerr] represents a hydrogen atomor a

C err]al kyl group: A represents an oxygen.or a _sul phur atomor a
bond; There are provided compounds of the general formula (I)

6_5 o
_ Lz CON RS
10 213 A— B-CH,—N —(CH,)_QR“ . @
L

R .
wherein RO represents a hydrogen or halogen atom, or a C;_jalkyl, C;_alkoxy,
C1_4alkylthio, amino or nitro group; _

p represents 1; or when RO represents C;_jalkoxy may also represent 2 or 3;

1_5 R} represents a hydrogen or halogen atom, or a Cy_4alkyl, C;_zalkoxy or

C;_4alkylthio group; .

R2 represents a hydrogen atom or a C;_galkyl group;

A represents an oxygen or a sulphur atom, a bond or a group (CH2)1NR9 (where 1

represents zero or 1 and R? represents a hydrogen atom or a methyl group);
20 B represents a C;_, alkylene chain optionally substituted by a hydroxyl group,
except that the hydroxy! group and moiety A cannot be attached to the same carbon
atom when A represents an oxygen or sulphur atom or a group (CH2)1NR9, or when
A represents a bond B may also represent a C,_jalkenylene chain;

R3 represents a hydrogen atom or a C;_zalky!l group;

25 m represents 1 or 2; ' :
R4 represents a hydrogen or a halogen atom, or a Cy_zalkyl, C;_jalkoxy or
C;-4alkylthio group;
RO represents a hydrogen atom or a C 1-48lkoxy group;
RS represents a hydrogen atom or a Cy_4alkyl or Cy_salkoxy group

THIS SHEET HA
S BEEN
__REPLACED
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B represents- an unsubstituted ( err]al kyl ene chai n; ' Rlerr] and
Rl err] each independently represents a (Jerr]al koxy group; and

physiol.ogical ly acceptable salts and sol - vates thereof. 8. A
compound according to Claim7 in which R eft]-represents a hydrogen or
fluorine atomor g Clerr]al koxy or (err]alkyl group, Rlerr] and R err]

each represént a_hydrogen atom and R[err and err] each represent a

C err]al koxy groBp reprgsen;s T hYIeEAnRtam QS W@otﬂgcﬁieﬁf‘gﬂi heraHP c(CHDg- wheser |
group is sHuateﬂ E%S sition of the acridone nolecule. 10. A
conpound accordi a which is

9, 10- di hydr o- 5- ngl t}%e% hdtdm k dro- 6, 7-di net h-
oxy-2-isoqui nol i nyl)et hyl] pl??e% ]-4- ag’r%lagln'%caé)g{)xaﬁl#de and physi ol ogi cal l'y
accept abl e sal t stherglougm| vat es t here- of . 11. A conpound according to
Claim1l selected from

9, 10- di hydr o- 5- net hoxy- 9- oxo- N-[4 [[3-(1,2, 3, 4-tetrahydro-6, 7-Rfi net hoxy- 2-i

soqui nolinyl) propylithiol phe- nyI] 4- acri di necgrbgXam de; "
5-f1uoro-9, 10-di hydr o- 9- 0x0- N- [ 4=[[3- (. @H;.,.m_eq R - diRfet hoxy-2-is
oqui nol i nyl ) propyl ]t hi o] phenyl ] - -ac |d|necarb0\ 9,
10- di hydr o- 5- met hoxy- 9- oxo- N-[ 4[ 3- ( N8

1,2, 3,4-tetrahydro-6, 7-di met hoxy- 2-i soqui nol i nyI )propry] phenyl | -
4- acri di necar boxam de;

9, 10- di hydro- 5- y”%:i%k ?ip e Pﬁl{z%né kg 8ord Ebsﬂiogltx{-,ﬁ@%rcﬂe Barbo fdﬂﬁﬁ&@ﬁ’ﬁ%‘t&mﬁo

qui nol i nyl %prop 4-"acr1 di necar boxam

- 127 - phovided- thatfwlthncthE groeplivatjached {t2herbérzeny ridg B poifion then R must
, 2,3, 4-tetrahydro-6, 7- di met hoxy- 2-i soqui no| i nyl )propyl ] phe-

nyI] 9- 0x0- 4- acr Paﬁmaﬁlsbt%ahpwenng position;

9, 10-di hydro- N- [ 3, 4-tetrahydro-6, 7- di net hoxy- 2- |squ| no
l'i nyl) propyl ] phe%@ﬁg%n%tgﬁlvﬁés h%f

The novel compounds of formula (I) can sensitize mulndrug-res1stant cancer

cells to chemotherapeutic agents and may be formulated for use in therapy,

15 particularly to improve or increase the efficacy of an antitumour drug.
20
25
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. 197 -3
9- 0x0- 4- acri di necar boxam de; and physiologically acceptable saltskand
“sol vates thereof. 12. A conpound according to Caim1l selected from
N-[4-[4-](3, 4- d|nethoxyphenyl)nethyl]nethylanlno]butyl]phenyl] 9, 10-di hydro
- 9- 0Xx0- 4- acri di'necarboxam . ide; 125 -

N-[4-[2-[(3, 4-i met hoxyphenyl ) met hyl ] met hyl am no] et hyl | phepyl] -9, 10-di hydr o-

. 9-0x0-4-a i necar boxam - i de; g
SN [-4-[4- F%’3,4-dinethoxyphenyl)nethyl]nethylanino]butyl]:ﬂﬁEﬁLﬁp§M¢Nao§bE§I

10- di hydr @- %caxpundoashiidiynecar - boxam de:
N-[ 4-[ 2-[ (3, 4- di met hoxyphenyl ) met hyl ] net hyl ani no] et hyl ] pheny! §-%, 36k d93% d}f o
- 5- met hoxy- 9- oxo-4-acri di nag car boxam de:

192

N-[4-[3-[[(3, 4-dj met hgxy ok thyl]nethylanlno]propyl]phenyl]-5-f|uoro-9
, 10- di hydr o- 9- @x p—4—5 : Rcar boxam de:

N—[4 [4-[[3-[[(3,4-di s , -'vl)nethyl]nethylanlno]propyl]thlo]phenyl] 9
, 10- di hydr o- 5- net hoxy- 9- oxo 4-acri di necar boxam de;

N—[4 [[3-[[(3, 4- dlnethoxyphenyl)net t hyl am no] pr opyl ] hlo]phenyl] 9, 10

- di hydr o- 9- oxo- 4-acri di necar- CONH—, \b am de; .

N-[4-[4-[] (3, 4-di met hoxyphenyl ) et hy ' I] 9, 10- di hydr

0- 5- met hoxy- 9- oxo- 4- acri di ne- r boxam o
N[4-[3-[[2-(3, 4- |nethoxyphenyl)ethylfnethylanﬁno]prﬁoyl]p»-nyl]-9 10- di hyd

r o- 9- oxo- 4- acri di necar boxam i de;

N-[4-[2-[[ 2 hedeid d|nethoxyphenyl)ethyl]nethylanlno]ethoxy]phenyl] 9, 10-di hy

dr o- 5- met hoxy- 9- oxo-4-acridi - necar boxam de;

CON[4-[3-[[(3, Mépmhrhexyyqaﬁaaayh:)gmﬁx&w}rmhwmamc]/mmy]aplmwm]gr@p 10 di hyd

r o- 9- oxo- 4- acri di necar boxa-

N-[4-[3-[[(3, &-’??feﬁ@tsﬁc?ky'ﬁhé?fﬁﬂ"jsffﬁt%ﬂ%mﬁﬁ‘l’sﬁﬂi]zﬁ ropoxy] phenyl ] - 5- f | uor o-

9, 10-di hydro- %‘ %rgseﬂis Q%Jogel Qﬁua!ogen atom, oraCC gm%xaamgrcualkynhlo group;

A2 represents a hydrogen atom or a Cy4alkyl group;

A represents an oxygen or a sulphur atem, a bond or a group (CHo)NR® (where | represents zero or 1 and
A9 represents a hydragen atom or a methyt group), .

B represents a C,_, alkylene chain optionally substituted by a hydroxyl group, except that the hydroxyl group
and moiety A cannot be attached to the same carbon atom when A represents an oxygen or sulphur atom or
a group (CHy,),NR®, or when' A represents a bond B may also represent a C;alkenylene chain;

A3 represents a hydrogen atom or a C,_alky! group;

m reprasents 1 or 2;

R4 represents a hydragen or a halogen atom, or a C; _salkyl, C,_jalkoxy or C,_jalkyithio group;

RS represents a hydrogen atom or a C,_4alkoxy group;

F® represents a hydrogen atom or a Cy_galkyl or Cy4alkoxy group A7 reprasents a hydrogan atom or R? and
A7 together form a group -(CH,),- where n represents 1 or 2;

8 represents a hydrogen atom or a C,_,alkoxy group;

the group

is attached at the benzena ring 3 or 4 paosition relate to the carboxamide substituent, provided that when the group
is attached at the benzene ring 3 position then R® must be attached at the benzene ring 6 position;
and saits and solvates thereof.

2. A compound according to Claim 1 in which R9 represents a hydrogen or fluorine atom, or a C,_jalkoxy, C,_alky!

or Cy_alkylthio group and R! represents a hydrogen atom, )
* [ L M s *




N[ 4-[2-[[2-(3, 4-di net hoxyphenyl ) et hyl ] met hyl am no] et hyl | phenyl hEP&.ACEMENT SHEET

10- di hydr o- 9- oxo- 4- acri di necar boxam | de;

N-[4-[5-[[ (3, 4-di met hoxyphenyl ) net hyl | met hyl am no] pent yl ] phen | 1§ % gl Ljﬁ “37

, 10-di hydr o- 9- oxo- 4- acri di ne- - Taeboxam de; L
N-[4-[3-[[(3, 4-di met hoxyphenyl ) met hyl ] met hyl ami no] propyl ] phenyl ]

10- di hydr o- 9- oxo- 4- acri di necar boxam | de;

N-[ 4-[ 2- [ [ 6.3 Aderahoime bdaastiygdh@iiyi [t pn@dinng in jurwertah ampm]tte@hgtlmmpm@ —
10- di hydr o- 5mﬁ'e‘1“hoxy 9- oxo- 4- acri di necar boxam de;

N[4-T[3-[[(3 un t hox Qer; L et hyl Liet.hyl am n ropl]thlo]phenyl] 9,10
- di hydro- 5Lf °m° ox'%ng Ep;{:ﬁ)gchmy“l‘nﬁz%éa%og’lgﬁ? ey’

N-[4-[ 2- [[ésambmumwmweamm ih WRdnlRy b AsREth Rbldyeh] 420) edidlylgrod sh@meli hy dr
0- 5- net hyl t hrepre@nioxiuyerdgeaawrn.di - necar boxam de;

- 128 -

N[4-[2-[[§34 2;% FPRe ErsTRRS R PoreiRst it Yt Myteeintid PRt yrd B HRepAr fpomer orope -

0- di hydr o- 5- -9 xo-acridi ne- car boxam de;

N[4-[3-] [f.BAMbm&mmenyl ) et hyl i met hyl am no] pr opoxy] phenyl ] -9, 10-di hy
dr o- 5- net hyl - 9- oxo-4-acri di - necar boxam de;

N-[4-[2-[[2-(3, 4-di met hoxyphenyl ) et hyl ] met hyl am no] et hyl ] phenyl ] - 9, 10- di hyd
r o- 9- oxo- 4- acri di necar boxarmy i de;

N-[4-[4-[[2-(3,4:di ‘ ethx.l]rrethylamno]butyl]phenyl] 9, 10-di hyd
r 0- 9- OXO0- 4- acr RHPAET | de;

N-[4-[2-[[2-(4-met hoxyptien
- 0X0- 4-acri di necar boxam de: L
N-[4-]

[

X

[4-[2-[[ 2- (3, 4- di met hoxy®he Qﬂ_@um enyl] 9 10- di hy
dr o- 2- (et hyl t hi 0) - 9- oxo-

whaerein

yl ] met hyl am no] et hyl ] phenyl ] - 9 10-di. hydro 9

A9 represents a hydrogen or halogen atom, or a C,_alkyl, C,_jalkoxy, C,_4alkylthio or nitro group;
R! represents a hydrogen or halogen atom, or a C,_salkyl, C,_4alkaxy or C,_alkyithio group:

R2 reprasents a hydrogen atom or a C,4alkyi group:

A represents an oxygen.or a sulphur atom or a bond;

B reprasents an unsubsfituted C,4atkylena chain;

R* and RS each independantly represents a C,_4alkoxy group; and physiologically acceptable sails and sol- -
vates thereol.

8. A compound according 1o Claim 7 in which RO reprasents a hydrogen or fluorine atom or a C,_atkoxy or C,_alkyl
graup, R! and R2 each represent a hydrogen atom and R* and RS each represent a C,_salkoxy group.

8. A compound according to Claim 8 in which the RO group is situated at the 5-position of the acridone molecule.

10. A compound according to Claim 1 which is 9,10-dihydro-5-methoxy-9-oxe-N-{4-{2-(1,2,3.4-tetrahydro-8, 7-dimeth-
oxy-2-iscquinoiinyl)ethyljphenyl]-4-acridinecarboxamide and physiclogically acceptable saits and solvates there-
of.

11. A compound according to Claim 1 selected from :

9, 10-dihydro-5-methoxy-9-oxo-N-{4-{{3-(1,2,3,4-tetrahydro-6, 7 -dimethoxy-2-isoquinolinyl)  propyljthiojphe-
nyl]-4-acridinecarboxamide;

S-fluoro-9, 10-dihydro-9-oxo-N-{4-{{3-(1,2.3,4-tetrahydro-6,7 -dimethoxy-2-iscquinolinyl)propylithio]phenyl]-
4-acridinecarboxamide;

9, 10-dihydro-5-methoxy-8-oxo-N-{¢[3-(1,2,3,4-tetrahydra-6, 7-dimethoxy-2-isoguinalinyl)prapoxy)phenyl]-
4-acridinecarboxamide;

9.1 Odihydro-s-methyl-9-oxo-N-[4-[[3-(1 .2.3.4tetrahydro-6.7-dimelhoxy-2-isoquinoliny|)propyl]thiolphenyl}-

R R Y




~of dains

-

4- acri di necar boxam de; REPLACEMENT SHEET

N-[4-[3-[[2-(3, 4-di net hoxyphenyl ) et hyl ] net hyI am noj pr opoxy] ph nyl]-9,10-di h

ydr o- 9- oxo- 4- acri di necar boxa- m de; 09 JuL 1997

N-[4-[2-[[ 2- (4- et hoxyphenyl ) et hyl ] rretllwl am no] et hoxy] phenyl ] {9410-di hydr o-

9- 0x0- 4-acri di necar boxam de;

N-[4-12-[[ (3, 4-di met hoxyphenyl) rreth?/ﬁ% net hyl am no] thoxxlqghen 1]-9 10-di hyd -

r o- 9- oXo- 4- acr péﬂ%@%{mm@yN [2-me(hoxy-4 200éttetrahydro-6 ,7-dirriéthoxy-2- inolinyl

N[ 4- [ 3-[[ (3, 4" 4P F6PBRABEST et hyl ] met hyl ami no] pr opoxy] phenyl ] - 9, 10- di hy

dr 0- 5- met hoxy - §1¢ifardn-AGHelnsly-4-{3-(1.2.2.4-tetrahfARGA LM B2 b6 quinolinyljpropyljpheny]-5-methyl-

N-[4-[[2-[[ (3, 4odisrishixyqaady| ) met hyl ] met hyl ami no] et hyl ] t hi o] phenyl ] -9, 10-

di hydr o- 9- oxo- 4- acri di necar box- am de; and physi ol ogl cally

accept abl e sHFPRYsigsisaly errepiblesaitsaREOMRFs theredl3 A conpound according to any

precedi ng 1%_ aimio accordEe loq:lamtye 200 trorm - 14 Use of a conmpound according to any
017 g anuracture of a medi cament for the treatnent of

a manmal  suf f e NidIEEE GRRHPERImetyimdryBmiaakR phenyRLI0ShEe-Gdres-sfidreaopmof  an
antitunmour drud@e or increase or restore sensitivity of a tunour to an

ant it unour drug or reverse or reduce re %%g nrmgfdlha tgu chmtngcagnxam_
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antitunour dru [a{i@“'ﬂe"ﬁﬁ?’&?ﬁ“w&’(eﬁ'@'&'f‘ﬁ"g'é'f“"° Fon I Ses a

e,
conmpound according to any of Clains 1 to 12 together W|th one or nore
physi ol ogi cal | wiasg@RtiabhdypheriinbiiiiGetteamibofiiyfh@wi-Sfuore-3.60-dinidrpham-raaieitrrarc al
conposition acessntkeng to Cl aim 15 conprising a conpound according to Claim

10. 17. A ph tical t 16
2 orm sut t abl A OpPamGrERRn T ERApRen g b Pt fac D

18. A phar maceit &8 conposi ti on according to any of Claims 15 to 17 in
unit dosage f ORia{3-{[39cimAndipRddylfrbinyOdklyRind didhyRheaPIFSPIoaRT 1 Cabpior Tixmgactidneany  of
Claims 1 to 12camghria antitunour drug as a conbi ned preparation for

si mul t aneous, se arate or sequential use in treati CEL et

conpound accor éﬂ -{3g-digng °"t’ﬂ"°’@I’"%?f“ﬂ’§‘°‘iy"’f'¥5‘°'i'2"yﬁﬂﬂphé?’("gnqt*’allyd?mur arug | n the.
presence of ealR otHidi™¥M ™t he human or non-human ani mal body for use in
treating cancer. 21. Product according to any of Clains 19 to 20 wherein
the antitunour Nt-IRJHI SdisgogoreqdmdtyPrananivpropyisalbithyll$,10-ginytirb #-gro-4-acridingsyre | | nes,
t axol and deri P&®P¥es t hereof, podophyl|otoxins, mitoxantrone, actinonycin,

col chi ci ne, gr ﬁ'ﬂl [Q-{[g!I&%epdxyphenyl)methyl]methylammo]butyl]phenyl] 9,10~dihydro-5-methoxy-9-oxo-4-acridine-
carboxamide;

N-[4-{3-{[2-(3, 4-dlmethoxyphenyl)e!hyI]methylammo]propyl]phenyl]-g 10-dihydro-9-oxo-4-acridinecarboxam-
ide;

N-{4-[2-[[2-(3. bdlmethoxyphenyl)ethyt]me(hylamzno]ethoxy]phenyl]-9 10-drhydro-s-methoxy-g-oxo-4-acr|dl-
necarboxamxde

y_—[4-[3-{[(3.4-dimethdxyphenyl)methyl]memyla'mino]prcpoxy]phenyll-Q.10-dihydro-9-oxo-4-acridhecarboxa-
mide;

ﬂ-[4-[3—[[(3.4—dimethoxyphenyl)methyl]methylamino]propoxy]phenyl]-s;ﬂuoro-g.10-dihydro-9-oxo-4-acridine-
carboxamide; .

ﬂ-[A-{Z-{[2-(3.4-dimethoxyphenyl)ethyl]methylamino]ethyﬂphenyl]—g. 10-dihydro-9-0x0-4-acridinecarboxam-
ide;

N-[4-[5-([(3,4-dimethoxypheny()methylimethylamino]pentyi]phenyl]-5-flucro-8, 10-dihydro-9-0xo-4-acridine-
carboxamide;

N-[4-{3-[[(3,4-dimethoxyphenyl)methylimethylaming]propyilphenyl]-S. 10-dihydro-9-oxo-4-acridinecarboxam-
ide;

N-[4-[2{[(3,4-dimethoxypheny!)methyljmethylamino]ethylamino]phenyl]-9, 10-dihydro-5-methoxy-3-axo-
4-acridinecarboxamide;

N-{4-{[3-[{(3,4-dimethoxyphenyl)methyl]methylamino]propyl]thio]phenyl}-3, 10-dihydro-5-fluoro-9-oxo-4-acrid-
inecarboxamide;

N-{4-[24[(3.4-dimethoxypheny!l)methyljmethylamino]ethyl]phenyl]-9, 10-dihydro-5-methylthio-9-oxo-4-acridi-

necarboxamide;
* [ L M s *




ansacrine or any drug having cross-resistance with the above
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characterised by the so-called MDR pheno- type. 22. Use or-ct1rg—to
Claim 14 wherein the antitunour drug.ig,gelected from Vinca gl ab@sdﬂ“_ 1997
ant hracycl i nes, taxol and derivatives thereof, podophyll ptexins.”
m t oxantrone, agt il ' il hiShbd -8 B -y dr A FRayilo ok~
havi ng cross#rgﬁggﬁ,,%&m%@e@fxmﬁ%' e!hg]}gg}@ygmgélﬁgas!&‘cﬁgr aéﬁéri sed by the so-called
MDR- phenot ype. _ 129
23. A process N#3tltse-doebpmnenyimshyinsthyiamiceleprorintrreksd SPBRTG e EPE* AT Y whi ch
conpri ses: necarbexamidg eact i ng a conpound of formula (I1)-
% err % u.(4.[2.[[2.w,4%eﬁoxgﬁgmlﬂmﬂﬂ\eﬂflamanEtmd}ah@nyﬁ-b,hd-c)hydro-s-oxo-bacridinecarboxam-

err ide; '

N-{4-[4-{[2-(3,4-dimethoxyphenyl)ethyljmethylaminojbutyllphenyl]-9, 10-dihydro-9-oxo-4-acridinecarboxam-

ide;

N-[4-{2-{[2-(4-methaxyphenyi)ethyllmethylamino]ethyllphenyl]-9,1 0-dihydro-9-oxo-4-acridinecarboxamide:

y_-[4-[2—[{2-(3.4-dimethoxyphenyI)ethyl]methylaminolethoxy]phenyl]-9.10-dihydro-z-(methylthio)-g-oxo~

4-acridinecarboxamide;

_l!-[4-(3-([2-(3.4-dimethoxyphenyl)ethyl]methylamino]propqu]phenyl]-g.1o-dihydro-g-oxo-d-acridinecarboxa-

mide;

_N-[A-[2-[[2-(4-methoxyphenyl)ethy|]me!hylamino]ethoxy]phenyl]-Q. 10-dihydro-8-oxo-4-acridinecarboxamide;

ﬂ-[4-[2-{[(3,4-dimemoxyphenyl)methyl]rhathylamin'o]ethoxy]phenyl]-g. 10-dihydro-9-oxo-4-acridinecarboxa-

mide;

N-{4-{3{[{3,4-dimethoxyphenylmeathyllmethylam inojpropoxylphenyl]-9, 10-dihydro-5-methoxy-9-oxo-4-acrid-

inecarboxamide;

N-{4-([2-[[(3,4-dimethoxyphenyl)methyl]methylamino]ethyl]thiojphenyl]-9,10-dihydro-9-oxo-4-acridinecarbox-

amide; - )
and physiologically acceptabie salts and solvates thereof.

13. A compound according to any precading claim for use in therapy.

14, Use of a compound according to any of Claims 1 to 12 for the manufacture of a medicament for the treatment of
a mammal suffering from cancer, to improve or increase the efficacy of an antitumour drug, or increase or restore
sensitivity of a tumour to an antitumour drug, or reverse or reduca resistance of a tumour to an antitumnour drug.

15. A pharmaceutical composition which comprises a compound according to any of Claims 1t0 12 together with one

or more physiologically acceptable carriers or excipients,

18. A pharmaceutical composition according to Claim 15 comprising a compound according to Claim 10.

17. A pharmaceutical composition according to Claim 15 or Claim 16 in a form suitable for oral, buccal, parenteral or

rectal administration.

18. A pharmaceutical campesition according to any of Claims 15 to 17 in unit dosage form.

19. A preduct containing a compound according to any of Claims 1 to 12 and an antitumour drug as a combined

preparation for simultaneous, separate or sequential use in treating cancer.

20. A compound according to any of Claims 1 to 12 and an antitumour drug in the presence of each
or non-human animal body for use in treating cancer. :

other in the human

21. Product according to any of Claims 19 to 20 wherein the antitumour drug is selected from Vinca alkaloids, anthras
cyclines, taxol and derivatives thereof, podophyllotoxins, mitoxantrone, actinomycin, colchicine, gramicidine D,
amsacrine or any drug having cross-rasistance with the above drugs characterised by the so-called MOR pheno-

type.

22. Use according to Claim 14 wherein the antitumour drug is selected from Vinca alkaloids, anthracyclines, taxol and
derivatives thereof, podophyllatoxins, mitoxantrone, actinomycin, colchicine, gramicidine D, amsacrine or any drug

having cross-resistance with the above drugs charactarised by the so-called MDR-phernotype.
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in the presence of a coupling reagent; or (B) reacting a conmpound of

fornul a (v [err] (wherein Q represent §—a-irat .
wi th a conpound of fornula (V) REPLAC%?EHE%T
[err] or a salt thereof in tip® presence of an acijd @cceptor wth

=

Py (1B). 1897

salt formation as an optional step subsequent to process {(

23. A process tor the preparation of a compound according to Claim 1 which comprises :

(A) reacting a compound of formula (Il)

o]
S IGtE
N (i)
l,
R QOH -

with a compound of formula (I1)

Rs
H. .
#@A.B-G‘lrll\l-(c'le M—Q}m at
3
R : R R’

in the presence of a coupling reagent; or

(B) reacting a compound of formula (v}

(wherein Q represents a halogen atom) with a compound of formuia v) -

HN—(CHaly R v

R R R

:; )a sa(ltB t)hereof in the presence of an acid acceptor; with sait formation as an optional stap subsequent to process
or (B). .
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There are provided compouhds of the general formula (I)
4 Rs _
T[3 “A— B-Cﬂz—i—(caa-le m
3 R7 R3 .

wherein R0 represents a hydrogen or halogen atom, or a Cy_jalkyl, C;_jalkoxy,
C,.4alkylthio, amino or nitro group; _

p represents 1; or when RO represents C;_alkoxy may also represent 2 or 3;

Rl represents a hydrogen or halogen atont, or a Cl 42lkyl, C; _jalkoxy or
C; _4alky1t!uo group; o .

R2 represents a hydrogen atom or a C;-4alkyl group;

A represen'ts an oxygen or a sulphur atom, a bond or a group (CHz)lNR9 (where 1
represents zero or 1 and R? represents a hydrogen atom or a methyl group); |

B represents a C;_4 alkylene chain optionally substituted by a hydroxy! group,
except that the hydroxyl group and moiety A cannot be atiached to the same carbon
atom when A represents an oxygen or sulphur atom or a group (CHZ)INRQ or when
A represents a bond B may also represem a Cy_salkenylene cham,

R3 represents a hyd.rogen atom or a Cy_jalkyl group;

m represents 1 or 2;

R4 represents a hydrogen or a halogen atom, or a C1.42lkyl, C;_4alkoxy or
C-4alkylthio group;

RS represents a hydrogen atom or a C;_zalkoxy group;

RS represents a hydrogen atom ora Cy -qalkyl or C;_4alkoxy group
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R7 represents a hydrogen atom or R3 and R7 together form a group -(CH,),,- where
n represents 1 or 2;

RS represents a hydrdéen atom or a C1_4alko£y group;

the group
RS
A—B-CHy— N—{CHy)m R
3 3

R

is attached at the benzene ring 3 or 4 position relate to the carboxamide substituent,
provided that when the group is attached at the benzene ring 3 position then RS must
be attached at the bén'zene ring 6 position;
and salts and solvates thereof. |

The novel compounds of formula (I) can sensitize multidrug-resistant cancer
cells to chemétherapeutic agents and may be formulated for use in therapy,

particularly to improve or increase the efficacy of an antitumour drug.



