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ACRIDINE DERIVATIVES 

This invention relates to ac·ridine derivatives, to processes for their 

preparation, to pharmaceutical compositions containing them, and to their medical 

use. In particular it relates to compounds and compositions which are capable of 

sensitizing multidrug-resistant cancer cells to chemotherapeutic agents. 

5 In many patients, the efficacy of cancer chemotherapy is initially poor or 

decreases after initial treatment due to the development of resistance.to anticancer 

drugs, known as multidrug-resistance. Multidrug-resistance is a process whereby 

malignant cells become resistant to structurally diverse chemotherapeutic agents 

· following treatment with a single anti-tumour drug. This acquired 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 chemotherapy. 

It has been shown that this type of resistance can be reversed by some calcium 

channel blockers such as nicardipine and verapamil, by antiarrhythmic agents such 

as amiodarone and qui11:idine, 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 

their.clinical use in the field of cancer chemotherapy. 

A novel group of comp?unds has now been found which can se.nsitize 

m~tidrug.;resistant cancer cells.,to chem9therapeutic agents at dose levels at which 

20 these novel compounds show rio toxicity. · 

Thus, the present i~ventfon:provides a compound of formula (I): 
. . ~ . 

0 

25 

-- ... ·-----
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wherein RQ represents a hydrogen or halogen atom, or a c1_4alkyl, c1_4alkoxy, 

C14alkylthio, amino or nitro group; 

p represents 1; or when RO represents c1_4alkoxy may also represent 2 or 3; 

R 1 represents a hydrogen or halogen atom, or a c1_4alkyl, c1_4alkoxy or 

5 c1 _4alkylthio group; 
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R2 represents a hydrogen atom or a C14alkyl group; 

A represents an oxygen or a sulphur atom, a bond or a group (CH2)1NR9 (where 1 

represents zero or 1 and R9 represents a hydrogen atom or a methyl group); 

B represent_s a c1_4 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 (CH2)1NR9, or when 

A represents a bond B may also represent a Ci4 alkenylene chain; 

R3 represents a hydrogen atom or a C1_4alkyl group; 

m represents 1 or 2; · 

R4 represents a hydrogen or a halogen atom, or a c1_4alkyl, c 1_4alkoxy or 

C 14alkylthio group; 

R5 represents a hydrogen atom or a c1_4alkoxy group; 

R6 represents a hydrogen atom or a c1_4alkyl ~r c1_4alkoxy group; 

R 7 represents a hydrogen atom or R 3 and R 7 together form a group -(CH2)n- where 

n represents 1 or 2; 

R 8 represents a hydrogen atom or a c1 _4alkoxy group; 

the group 

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 R6 must 

be attached at the benzene ring 6 position; 
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and salts and solvates thereof including physiologically acceptable salts and solvates 

thereof. 

As used herein, an alkyl group, either as such or as part of an alkoxy or 

alkylthio group may be a straight chain or branched chain alkyl group, for example a 

5 methyl, ethyl or prop-2-yl group. 

10 

15 

A halogen substituent may be a fluorine, chlorine, bromine or iodine atom. 

The group(s) Ro, when other than a hydrogen atom, may be situated at the S, . 

. 6, 7 or 8-position of the acridone _molecule, and the group R 1, when other than a 

hydrogen atom, may be situated at the 1, 2 or 3-position of the acridone molecule. 

Examples of the chain -A-B-CHr include -(CHz)i-, -(CHz)3-. -(CHz)4-. 

-(CH2)5-. -CH2NMe(CH2>2-· -CH=CHCHz-, -CHzCH=CHCH2-· -CH(OH)CHz-. 

-O(CH2)2-, -O(CH2)3-. -OCHzCH(OH)CHz-. -NH(CHz)2-, -S(CH2)r and 

-S(CHz)3-. 

A preferred class of compounds of formula (I) is that in which RO represents a 

hydrogen or fluorine atom, or a c1_4alkoxy (e.g. methoxy) group, c1_4alkyl (e.g. 

methyl) or c1_4alkylthio (e.g methylthio) group, and R 1 is a hydrogen atom. When 

RO represents a substituent other than a hydrogen atom, an RO group is preferably· 

situated at the 5-position of the acridone molecule. 

Another preferred class of compounds of formula (I) is that in which R2 

20 represents a hydrogen atom. 

When R3 represents a hydrogen atom or a c1_4alkyl group, preferably R3 

represents a c1-4alkyl (e.g. methyl) group. 

Yet another preferred class of compounds of formula (I) is that in which R4 

represents a hydrogen atom or a c1_4alkoxy (e.g. methoxy) group, RS represents a 

25 hydrogen atom or a c1_4alk~xy (e.g. methoxy) group and R8 represents a hydrogen 

atom or a c1_4alkoxy (e.g methoxy) group, provided that at least one ofR4, RS and 

R8 represents a c1-4alkoxy (e.g. methoxy) group. A particularly preferred class of 

compounds of formula (I) is that in which R4 and RS each represent a c1_4alkoxy 

(e.g. methoxy) group and R8 represents a hydrogen atom. 

30 A further preferred class of compounds of formula (I) is that in which R6 

represents a hydrogen atom or a methyl, ethyl, methoxy or ethoxy group. 
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A preferred group of compounds of fonnula (I) is that in which m.represents 1 

and R 3 and R 7 together form a group -(CH2)2-, and physiologically acceptable salts 

and solvates thereof. 

A particular group of compounds of fonnula {I) is that of formula {Ia) 

0 

wherein RO represents a hydrogen or halogen atom, or a c 1_4alkyl, 

C14alkoxy,C1_4alkylthio or nitro group; 

R 1 represents a hydrogen or halogen atom, or a c1_4alkyl, c1_4alkoxy or 

c14alkylthio group; 

R2 re~ents a hydrogen atom or a C14alkyl group; 

A represents an oxygen or a sulp;hur atom or a bond; 

B represents an unsubstituted c1_4alkylene chain; 

R4 and R5 each independently represents a c1_4alkoxy group; and physiologically 

acceptable salts and solvates thereof. 

A particularly preferred group of compounds of formula (I) is that of formula 

(Ia) in which RO represents a hydrogen or fluorine atom or a c1_4alkoxy (e.g. 

methoxy) or c1_4alkyl (e.g. methyl) group, R 1 and R2 each represent a hydrogen 

atom and R4 and R5 each represent a c1_4alkoxy {e.g. methoxy) group. Such 

compounds in which the RO 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-oxo-N-L 4-[2-(l ,2 ,3,4-tetrahydro-6, 7-dimethoxy-2-
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isoquinolinyl)ethyl]phenyl]-4-acridinecarboxamide and physiologically acceptable 

salts and solvates thereof. 

Other preferred compounds according to the invention are:-

9, 1O-dihydro-5-methoxy-9-oxo-N-[4-[[3-( 1,2,3,4-tetrahydro-6, 7-dimethoxy-2-

5 isoquinolinyl)propyl]thio]phenylJ-4-acridinecarboxamide; 

5-fluoro-9,10-dihydro-9-oxo-N-[4-[[3-(l,2,3,4-tetrahydro-6,7-dimethoxy-2-
,/ 

isoquinolinyl)propyl]thio]phenyl]-4-acridinecarboxamide; 

9,10-dihydro .. 5-methoxy-9-oxo-N-[4-[3-(l,2,3,4-tetrahydro-6,7-dimethoxy-2-
../ 

isoquinolinyl)propoxy ]phenyl]-4-acridinecarboxamide; 

10 / 9,10-dihydro-5-methyl-9-oxo-N-[4-[[3-(l,2,3,4-tetrahydro-6,7-dimethoxy-2-
v 

isoquinolinyl)propyl]thio ]phenylJ-4-acridinecarboxamide; 

• ./ 9,10-dihydro-5-methoxy-N-[2-methoxy-4-[3-(l,2,3,4-tetrahydro-6,7-dimethoxy-2-

isoquinolinyl)propyl]phenyl]-9-oxo-4-acridinecarboxamide; 

9, 1O-dihydro-N-[2-methoxy-4-[3-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-
J 

15 isoquinolinyl)propyl]phenyl]-5-methyl-9-oxo-4-acridinecarboxamide; 

and physiologically acceptable salts and solvates thereof. 

Funher preferred compounds according to the invention are :-

N-[ 4-[4-[[ (3,4-dimethoxyphenyl)methyl]methylamino ]butyl]phenyl]- 9 ,1 O-dihydro-

9-oxo-4-acridinecarboxamide; 

20 N-[ 4-[2-[[ (3,4-dimethoxyphenyl)methyl]methylamino ]ethyl]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; 

N~[ 4-[2-[[ (3,4-dimethoxyphenyl)methyl]methylamino ]ethyl]phenyl]- 9, 10-dihydro-

25 5-methoxy-9-oxo-4-acridinecarboxamide; 

aµd physiologically acceptable salts and solvates thereof. 

Yet further preferred compounds according to the invention are:­

N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propyl]phenyl]-5-~uoro-9,10-

dihydro-9-oxo-4-acridinecarboxamide; 

JO N-[ 4-[2-[[ (3,4-dimethoxyphenyl)methyl]methylamino ]ethyl]phenyl]-5-fluoro-9, 1 O­

dihydro-9-oxo-4-acridinecarboxamide; 
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N-[4-[[3-[[(3,4"-dimethoxyphenyl)methyl]methylamino]propyl]thio] phenyl]-9,10-

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide; 

and physiologically acceptable salts and solvates thereof. 

Other preferred compounds according to the invention are :-

5 N-[4-[[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propyl]thio] phenyl]-9,10-

dihydro-9-oxo-4-acridinecarboxamide; 

N-[4-[4-[[(3,4-dimethoxyphenyl}methyl]methylamino}butyl]phenyl]-9,10-dihydro-

5-methoxy-9-oxo-4-acridinecarboxamide; 

N-[4-[3-[[2-(3,4-dimethoxyphenyl)ethyl]methylamino ]propyl]phenyl]-9, 10-dihydro-

l 0 9-oxo-4-acridinecarboxamide; 

N-[ 4-[2-[[2-(3,4-dimethoxyphenyl)ethyl]methylamino ]ethoxy]phenyl]-9,1 O-dihydro-

5-methoxy-9-oxo-4-acridinecarboxamide; 

N-[4 .. [3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propoxy]phenyl]-9,10-

c!ihydro-9-oxo-4-acridinecarboxamide; 

15 N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propoxy]phenyl]-5-fluoro-

. 9, 1 O-dihydro-9-oxo-4-acridinecarboxamide; 

N-[4-[2-[[2-(3,4-dimethoxyphenyl}ethyl}methylamino]ethyl]phenyl]-9,10-dihydro-

9-oxo-4-acridinecarboxamide; 

N-[4-[5-[[(3,4-dimethoxyphenyl)methyl}methylamino]pentyl]phenyl]-5-fluoro-9,10-

20 dihydro-9-oxo-4-acridinecarboxamide; 

N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propyl]phenyl]-9,10-dihydro-

9-oxo-4-acridinecarboxamide; 

N-[ 4-[2-[[ (3,4-dimethoxyphenyl)methyl]methylamino jethylamino] phenyl]-9, 1 O­

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide; 

25 N-[4-Ll3-[[(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, 1 O-dihydro-

5-methylthio-9-oxo-4-acridinecarboxamide; 

N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methylamino]ethyl]phenyl]-9,10-dihydro-

30 5-methyl-9-oxo-4-acridinecarboxamide; 
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N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propoxy]phenyl]-9,10-

dihydro-5-methyl-9-oxo-4-acridinecarboxamide; 

and physiologically acceptable salts and solvates thereof. 

Yet further preferred compounds according to the invention are :-

5 N-[4-[2-[[2-(3,4-dimethoxyphenyl)ethyl]methylamino]ethyl]phenyl]- 9,10-dihydro-

9-oxo-4-acridinecarboxamid.e; 

N-[ 4-[ 4-[[2-(3,4-dimethoxyphenyl)ethyl]methylamino]butyl]phenyl]- 9, 10-dihydro-

9-oxo-4-acridinecarbox.amide; 

N.-[4-[2-[[2-(4-methoxyphenyl)ethyl]methylamino]ethyl]phenyl]-9,10-dihydro-9-

l o oxo-4-acridinecarboxamide; 

N-[ 4-[2-[[2-{3 ,4-dimethoxypheny l)ethyl]methy lamino ]ethoxy ]phenyl]- 9, 1 O­

dihydro-2-(methylthio),.9-oxo-4-acridinecarboxamide; 

N-[4-[3-[[2-(3,4-diiµethoxyphenyl)ethyl]methylamino]propoxy]phenyl]- 9,10-

dihydro-9-oxo-4-acridinecarboxamide; 

15 N-[ 4-[2-[[2-( 4-methoxyphenyl)ethyl]methylamino ]ethoxy ]phenyl]-9, 10-dihydro-9-

oxo-4-acridinecarboxamide; 

N-[ 4-[2-[[ (3,4~dimethoxyphenyl)methyl]methylamino ]ethoxy ]phenyl]- 9, 1 O­

.dihydro-9-oxo-4-acridinecarboxamid.e; 

N-[ 4-[3-[[ {3,4-dimethoxyphenyl)methyl]methylamino]propoxy ]phenyl]-9, 10- · 

20 dihydro-5-methoxy-9-oxo-4-acridinecarboxamide; 

N-[ 4-[[2-[f (3,4-dimethoxyphenyl)methy l]methylamino ]ethyl]thio] phenyl]-9, 1 O­

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, suiphates, alkyl- or arylsulphonates (e.g. 

methauesulphonates or Q.-toluenesulphonates), phosphates, acetates, citrates, 

succinates, lactates, tartrates, fumarates and maleates. The solvates may, for 

example, be hydrates. 

30 
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Other salts which are not physiologically acceptable may be useful in the 

preparation of compounds of formula (I) and these form a further part of the 

invention. 

The ability of the compounds of formula (I) to sensitize multidrug-resistant 

5 cells has been demonstrated in vitro in the multidrug-resistant Chinese hamster 

ovary cell line (described by Bech-Hansen et al., J. Cell. Physiol., 1976, 88,23-32) 

and the multidrug-resistant human mammary carcinoma line (described by Batist et 

al., (J. Biol. Chem., 1986;261, 1544-1549) using an assay similar to that described 

by Cannichael et ·a1., Cancer Research, 1987, 47, 936. 
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The ability of the compounds of fonnula (1) to sensitize multidrug-resistant 

cells has also been demonstrated in vivo in the tumour line P388R (described by 

Johnson et a1., Cancer Treat. Rep;, 1978, g, 1535-1547). The methodology used is 

similar to that described by Boesch et al., Cancer Research, 1991, 51, 4226-4233. 

However, in our study the compounds were administered orally, intravenously or 

intraperitoneally in a single dose. 

The present inv.ention accordingly provides a compound of formula· (I) or a 

physiologically acceptable salt or solvate thereof for use in therapy, more 

particularly for use in the treatment of a mammal, including a human, which is 

suffering from cancer to : 

(a} improve or increase the efficacy of an antitumour dnig; 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, 

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} jncrease 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. 
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In another aspect, the present invention provides the use of a compound of 

formula (I) or a physiologically acceptable salt or solvate thereof for the 

manufacture of a medicament for the treatment of a mammal, including a human, 

which is suffering from cancer to.: . 

5 (a) 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. 

It will be appreciated that the compounds according to the present invention 

10 are administered in conjunction with an antitumour drug. Thus, in a further aspect, 

the present invention provides a product containing a compound of formula (I) or a 

physiologically acceptable salt or solvate thereof and an antitumour drug as a 

combined preparation for simultaneous, separate or sequential use in treating cancer, 

more particuiarly to : 

15 (a) improve or increase the efficacy of said 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 

tc an antirumour 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 derivacjves thereof (e.g. taxotere), podophyllotoxins (e.g. etoposide and VP16), 

mitox:mtrone, actinomycin, colchicine, gramiddine D, amsacrine or any drug having 

cross-resistance with the above drugs characterised by the so-called MDR 

25 phenocype. 

It will be appreciated that if administration of the two drugs is not 

simultaneous, the delay in administering the second of the active ingredients 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) ~r a physiologically acceptable salt or solvate thereof and an anticancer 
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drug in the presence of each other in the human or non-human animal body for use 

in treating cancer. more particularly to : 

(a) improve or increase the efficacy of said antitumour drug; or 

(b) . increase or restore sensitivity of a tumour to an antitumour drug; or 

5 (c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour 

to an antitumour drug. 

Some tumours are often intrinsically multidrug-resistant, notably colon · 

carcinomas, renal cell carcinomas, hepatomas and adrenocortical carcinomas. 

Other types of tumour are often initially sensitive but can become multidrug-

10 resistant, notably leukaemias. lymphomas, myelomas, paediatric tumours (e.g. 

neuroblastomas), sarcomas, and breast, ovarian and lung cancers. 

15 

Hence the compounds of the invention are particularly useful in the treatment 

of mammals, including humans, receiving chemotherapy for one of the above types 

of cancer. 

In using a compound of formula (I) or a physiologically acceptable salt or 

solvate thereof and an antitumour drug it may be preferable to employ 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 fonnula (I) and physiologically acceptable salts and solvates 

thereof are described hereinafter. 

Thus, in a further aspect, the invention provides a pharmaceutical composition 

which comprises a compound of formula (1) or a physiologically acceptable salt or 

solvate thereof together with one or more physiologically acceptable carriers or 

30 excipients. 
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In another aspect, the present invention provides a pharmaceutical 

composition which comprises an active amount of a compound of formula (I} or a 

physiologically acceptable salt or solvate thereof for use in the treatment of a 

mammal which is suffering from cancer, 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 

(c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour · 

to an antitumour drug. 

The compounds according to the invention may be formulated for oral, buccal, 

parenteral or rectal administration, of which oral 

and parenteral are preferred. 

For oral administration, the pharmaceutical compositions may take the form 

of, for example, tablets or capsules prepared by conventional means with 

pharmaceutically acceptable excipie~ts such as binding agents (e.g. pregelatinised 

maize starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. 

lactose, microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g. 

magnesium stearate, talc or silica); disintegrants (e.g. sodium lauiyl sulphate 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 suspensions, or they may be presented as a dry product for 

constitution with water or other suitable vehicle before use. Such liquid preparations 

may be prepared by 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. 

almond oil, oily esters, ethyl alcohol or fractionated vegetable oils); and 

preservatives (e.g. methyl or propyl-Q.-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 

controlled release of the active compound. 
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For buccal administration the compositions may take the form of tablets or 

lozenges formulated in conventional manner. 

The compounds of the. invention may be formulated for parenteral 

administration by bolus injection or continuous infusion. Formulations for injection 

5 may be presented in unit dosage form e.g. in ampoules or in multi-dose containers, 

with an added preservative. The compositions may take such forms as suspensions, 

solutions or emulsions in oily, aqueous or alcoholic vehicles, and may contain 

formulatory agents such as suspending, stabilising and/or dispersing agents. 

Alternatively, the active ingredient may be in powder form for constitution with a 

10 suitable vehicle, e.g. sterile pyrogen-free water, before use. 

Tbe compounds of the invention may also be formulated in rectal 

compositions such as suppositories or retention enemas, e.g. containing 

conventional suppository bases such as cocoa butter or other glycerides. 

A proposed daily dose of the compounds of the invention for administration 

15 to a ~uman (of approximately 70kg body weight) is about lOmg to lOOOmg, more 

preferably about 25mg to 500mg. 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 lmg/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 to Rs. m~ p, A and B are as defined for 

25 compounds of formula (I) unless otherwise specified. 

30 

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

be prepared by rea<.·ting a compound of formula (II) : 

(II) 
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with a compound of fonnula (III) 

H2N--O Rs 

r.A-B-CH2-N--(CH:z)m__;-(_R4 

. k3 '_/~Rs 
R1 

(III) 

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. 

tetrahydrofuran), a halogenated hydrocarbon (e.g. dichloromethane), an amide (e.g. 

dimethylfonnamide) or a ketone (e.g. acetone), and at a temperature of, for 

example, -10 to+ 1000c, 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 (N): 

(IV) 

wherein Q represents a halogen (e.g. bromine) atom, with a compound of formula 

(V): 

(V) 
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or a salt thereof. The reaction may be effected in the presence of an acid acceptor 

such as an alkali metal carbonate (e.g. potassium carbonate), in the presence or 

absence of a solvent, at an elevated temperature (e.g. 50 to 120°C). Suitable 

solvents include ketones (e.g. acetone, methylethylketone or methylisopropylketone) 

5 and alcohols (e.g. ethanol or isopropanol). 

10 
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Compounds of formula (ill) in which A represents an oxygen atom or a bond 

may be prepared by the reduction of a compound of fonnula (VI): 

H2N-D Rs 

~A-B-CON-(CH:Jm*-' R4 
. R I 

· N..3 R8 

R1 

(VI) 

(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. tetrahydrofuran) 

at an elevated temperature. 

Compounds of formula (VI) may be prepared by the reduction of a compound 

of formula (VII): 

No2--Q. ~s To 'A-B-CO~-(CHi) 'I_, R4 

!3 . Rs 
R1 

(Vll) 

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 of200 to 1000c (e.g. 200 to 

500C) 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 procedure leaves any double bond present in the compound of 

formula (VII) intact. 

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

of formula (VIII): 
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N02--D 
. \:f!'A-B-C02H (Vill) 

. R6 

or an activated derivative thereof, with a compound 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. triethylamine or .N,N-diisopropylethylamine) or an inorganic base such as 

an alkali metal carbonate (e.g. potassium carbonate) or hydrogen carbonate (e.g. 

sodium hydrogen carbonate). 

When the free acid (VIII) is reacted with the amine (V), coupling reagents and 

conditions described in process (A) for the reaction of a compound of formula (II) 

10 with a compound of formula (III) may be used. 

When an activated derivative of a compound of formula (VIII) is used, this 

may be, for example, an acid halide (e.g. an acid chloride), 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 formula (V) in a solvent such as acetone in the presence of a base such as sodium 

hydrogen carbonate. 

20 

25 

30 

Compounds of formula (VIII) wherein A represents a bond may be prepared 

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

with nitric acid. 

~a-C02H 
R6 

(IX) 

Compounds of formula (VIll) 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): 

N02~ 
'\.:f?'cH = CHC02 R 

10 

R 
(X) 
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where RIO reptbsents a c1_4alkyl group. The hydrolysis may be effected using 

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

Compounds of fonnula (X) may be prepared by the reaction of a compound of 

fonnula (XI): 

Noz---0 . 
~CHO 

R 

(XI) 

where R l 1 represents a hydrogen atom or a c1_4alkyl, c1_4alkoxy or hydroxyl 

group, with a compound of fonnula (XII): 

where R lO is as defined previously, in an inen solvent such as a hydrocarbon (e.g. 

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

formula (X) wherein R6 represe~ts a c1_4alkoxy group from a .compound of 

formula (XI) wherein R 11 represents a hydroxyl group, the above reaction is 

followed by alkylation of the hydroxyl group using, for example, an alkyl halide.· 

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

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

N02~ · 

\.::f?'o-B-C0iR10 

R6 
(XIII) 

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

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

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

of formula (XIV): 

(XIV) 



------------------------------------·-----------
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wherein L represents a halogen (e.g. bromine) atoiiii with a nitrophenol derivative in 

the presence of an alkali metal carbonate (e.g. potassium carbonate), in a solvent 

such as acetone. 

Compounds of formula (III) wherein A represents an oxygen or sulphur atom 

or a bond may also be prepared by the reduction of a compound of formula (XV): 

(XV) 

10 (where A is an oxygen or sulphur atom or a bond) using the conditions described 

above f<:>r the reduction of a compound of formula (VII). 

15 

Compounds of formula (XV) may be prepared by heating a compound of 

formula (XVI): 

(XVI) 

(wherein 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. 

25 

30 

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): 

(XVII) 

wherein A represents an oxygen or a sulphur atom, with a dihalo~ane Q-B-CHi-Q 

in the presence of a suitable base such as an alkali metal carbonate (e.g. potassium 

carbonate). 



---------------------------------------------·---

5 

10 

- 18 -

Compounds of formula (XVI) wherein A represents a bond may be prepared 

by the reaction of a compound of formula (XVIII); 

(XVIII) 

with an halogenating reagent such as phosphorus tribromide. 

Compounds-of formula (XVIII) may be prepared by the reduction of a 

compound of formula (XIX): 

N02~\ 
- B-C~H 

- 6 
R 

(XIX) 

with a suitable reducing agent such as diborane. 

Compounds of formula (XIX) may be prepared by subjecting a compound of 
15 

20 

25 

30 

formula (XX): 

(XX) 

wherein Q represents a halogen (e.g. chlorine) atom to one or more successive 

Amdt-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 c2_4alkylene chain may also be 

prepared by subjecting a compound of formula (XXI): 

N02~ 
'T."cHO 

R 

(XXI) 
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to a Wittig reaction with a suitable phosphorus ylid (e.g. Ph3P=CH(CH2)30H) 

followed by reduction of the double bond with a suitable reducing agent such as 

diborane, and oxidation of the primary alcohol to a carboxylic acid with a suitable 

oxidising agent such as chromium (VI) oxide. 

Compounds of formula (III) wherein A represents a group {CH2)1NR9 may 

be prepared by the reduction of a compound of formula {XXII} : 

cxxm 

{in which B1 is a bond or a c1_3alkylene 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 (e.g. tetrahydrofuran) at an elevated temperature. 

Compounds of formula (XXII) may be prepared by the reduction of a 

15 compound offonnula (XXIlI}: 

20 

25 

30 

(XXIll) 

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} : 

{XXIV) 

[wherein Q ~presents a halogen {e.g. chlorine} atom] with a compound of formula 

(V) as defined previously under the conditions described above in process (B). 
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Compounds of formula (IV) may be prepared by the reaction of a compound 

of formula Cm as define4 previously, with a compound of fonnula (XXV): 

(XXV) 

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 fonnula (Ill). 

Compounds of formula (V) wherein R3 represents a c14alkyl group may be 

prepared by reacting a compound of formula (XXVI): 

Rs 

H2N-(CH:z>m ~R4 
y,Rs 

R7 

(XXVI) 

with benzaldehyde, followed by a c14alkyl halide. Hydrolysis of the resultant 

quaternary salt followed by treatment with dilute sodium hydroxide solution gives a 

compotindoffonnula (V) wherein R3represents a c1_4alkyl group. 

It is to be understood that the general procedures above may be used to 

20 provide a compound of form.ula (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 contains a hydroxyl substituent 

at an appropriate stage in the overall procedure. 

Intermediates of formulae (Ill), (IV), (VI), (VII), (VIII), (X), (XIII), (XV), 

25 (XVI), (XVIII), (XIX), (XXII) and (XXIII) are novel compounds and represent a 

further aspect of the present invention. 

30 

Compounds of formula (JI) 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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Compounds of formulae (V), (IX), (XI), (XII), (XIV), (XVII), (XX), (XXI), 

(XXIV) and (XXVI) are either known, or may be prepared by conventional methods. 

Compounds of formula (XXV) are either known or may be prepared· by 

conventional methods. Thus, for example, compounds of formula (XXV) wherein A 

represents an oxygen atom may be prepai:-ed by the reaction of a 4-acetamidophenol 

derivative with a dihaloalkane Q-BCH2-Q. followed by acid hydrolysis using, for 

example, dilute hydrochloric acid. 

Where it is desired to isolate a compound of the invention as a salt, for 

example a physiologically acceptable salt, this may be achieved by reacting the 

compound of formula (I) in the form of the free base with an appropriate acid, 

preferably with an equivalent amount, in a suitable solvent such as an alcohol (e.g. 

ethanol or methanol), an aqueous alcohol (e.g. aqueous 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. 

Physiologically acceptable salts may also be prepared from other salts, 

including other physiologically acceptable salts, of the compound of formula (I) 

using conventional methods. · 

It will be appreciated that within the above multi-stage processes, the various 

methods described for the introduction of the desired groups required in the final 

. 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 groups in the molecule which are desired 

in the final product. 

The invention is further illustrated by the following Intermediates and 

Examples which are not intended to limit the invention in any way. All 

temperatures are in De. 1 H NMR spectra were obtained for dilute solutions in 

CDC13 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 -

dimethylformamide. 
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Intennediate 1 

(a) 1.2.3.4-Tetrahydro-6, 7-dimethoxy-2-[3-( 4-nitrophenoxy)propyl) isoguinoline 

A mixture of 1-(3-bromopropoxy)-4-nitrobenzene {lOg), 1,2,3,4-tetrahydro-

6,7-dimethoxyisoquinoline hydrochloride (8.8g) and potassium carbonate (10.6g) in 

DMF (100ml) was heated at 1000for16h. The mixture was then filtered and the 

filtrate evaporated. The resid\le was taken up in water and extracted with 

dichloromethane~ The organic layer was washed with water, dried, and evaporated to 

give an oil which crystallised in ether to give the title compound (11.3g), m.p. 100°. 

The following compounds were prepared in a similar manner to Intermediate 

l(a): 

(b) 1.2,3.4-Tetrahydro-6, 7-dimethoxy-2-[3-[( 4-nitrophenyl)thiol­

propyl)isoguinoline 

The title compound {5.3g) was obtained as an oil (which subsequently 

crystallised) from 1-[(3-bromopropyl)thio]-4-nitrobenzene (7.0g) and 1,2,3,4-

tetrahydro-6,7-dimethoxyisoquinoline hydrochloride (5.8g). 

NMR includes d 4.05(6H,s, 2 x OCH3). · 

(c) 1,2,3,4-Tetrahydro-6, 7-diinethoxy-2-(2-( 4-nitrophenyl)ethyll- isoguinoline 

The title compound (16g) was obtained 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 OCH3) .. 

(d) 1.2.3,4-Tetrahydro-6.7-dimethoxy-2-[ 4-( 4-nitrophenyl)butyl]- isoguinoline 

The title compound (12.6g) was obtained as an oil from 1-(4-bromobutyl)-4-

nitrobenzene ( 12.5 g) and 1,2,3,4-tetrahydro-6, 7-dimethoxyisoquinoline 

hydrochloride (11. lg). The product was purified by column chromatography eluting 

with dichloromethane:methanol (99: 1 ). 

~MR includes d 3.85 (6H,s, 2 x OCH3). 

·.:-:·-
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Intennediate 2 

· (a) 4-[3-(1,2,3,4-Tetrahydro-6, 7-dimethoxy-2-isoguinolinyl)propoxyl 

benzenamine 

A solution oflntennediate l(a) (16g) in ethanol (200ml) was hydrogenated at 

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

carbon (1.6g). After hydrogen absorption was completed, the catalyst was filtered 

off and the solution was concentrated to give the title compound (14.7g) as an oil 

which crystallised in hexane, m.p. 1000. 

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

propyll thio lbenzenamine 

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

concenttated hydrochloric acid (5m1) at room temperature with stirring. Iron powder 

(3.8g) was then added portionwise, and the mixture was heated under reflux for 

1.5h. The mixture was then cooled, poured onto ice, basified with sodium hydroxide 

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

evaporated to give the title compound (4.3Sg) as an oil. 

IR: Freq NH2: 3350cm-l. 

(c) 4-[2-{l ,2,3, 4-Tetrc1hvdro··6,7-dimethoxy-2-isoguinolinyl)ethyl]- benzenamine 

lntennediate l(c) (14g) was reduced according to the method of Intermediate 

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

(d) 4-[ 4-(1,2,3.4-Tetrahvdro-6, 7-dimethoxy-2-isoguinolinyl)butyl]- benzenamine 

Intermediate l(d) (8.5g) was reduced according to the method of Intennediate 

2(a). The product was purified by column chromatography eluting with 

dichloromethane: methanol (99:1) to give the title compound (4.3g) as an oil which 

solidified. 

IR: Freq NH2: 3350 cm-1. 
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Intermediate 3 

{a) 1.2.3.4-Tetrahydro-6.7-dimethoxy-2-[(4-nitrophenoxy)acetvll isoquinoline 

A mixture of (4-nitrophenoxy)acetic acid (50g) and thionyl chloride (150ml) 

was heated under reflux for 3h. The solution was concentrated and then 

5 coevaporated with benzene to give 4-nitrophenoxyacetyl chloride as a solid. A 

solution of this solid (9.4g) in acetone (lOOml) was added dropwise to a stirred 

mixture of 1,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline hydrochloride (lOg) and 

sodium hydrogen carbonate (9g) in acetone (lOOml) at oO. Stirring was continued at 

room temperature for 16h, the mixture was then filtered, and the filtrate was 

10 concentrated. The residue was treated with water and extracted with 

dichloromethane. The organic layer was washed with water, dried and concentrated 

to give the title compound (6.6g) as an oil. 

IR: Freq CO: 1650cm-1. 

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-

oxopropyl]isoquinoline 

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

nitrobenzenepropanoic acid (9. 75 g) and 1,2,3,4-tetrahydro-6, 7-

dimethoxyisoquinoline (1 l.6g). 

Intermediate 4 

25 (a) 2-[(4-Aminophenoxy)acetvll-1.2.3,4-tetrahydro-6.7-dimethoxyisoguinoline 

Intermediate 3(a) {6.6g) was dissolved in a mixture of methanol (lOOml) and 

concentrated hydrochloric acid {50ml) at room temperature with stirring. Iron 

powder {5g) was then added portionwise and the 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. 
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. IR: ~req NH2: 3360cm-1. 

(b) 2-[3-(4-A minophenyl)- l-oxopropyll-1.2,3,4-tetrahydro-6. 7-

dimethoxvisoouinoline 

A solution of Intermediate 3(b) (12g) in a mixture of ethanol:dioxan ( l 8ml; 

5:1) was hydrogenated at room temperature and atmospheric pressure in the 

presence of 10% palladium on carbon (1.2g). After hydrogen absorption was 

completed, the catalyst was filtered off and the solution was concentrated to give the 

title compound ( 11 g) as a solid. 

IR: Freq NH2: 3360cm-1 

Freq CO: 1650cm-1. 

Intermediate 5 

(a) 4-[2-(1,2.3.4-Tetrahydro-6.7-dimelhoxy-2-isoguinolinyl)ethoxyl benzenamine 

A solution of Intermediate 4(a) (4g) in THF (50ml) was added dropwise to a 

stirred suspension of lithium aluminium hydride (1.8g) in THF (20m1) 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 layer was dried and 

evaporated to give the title compound (l.5g) as· an oil. 

IR: Freq NH2: 3350cm-1. 

The following compound was prepared in a similar manner to Intermediate 

S(a): 

(b) 4-[3-( 1.2.3.4-Tetrahydro-6.7-dimethoxy-2-isoauinolinyl)propylJ benzenamine 

The title compound (8.6g) was obtained as a solid, m.p. 138°, by the reduction 

of Intermediate 4(b) (1 lg). 

Intermediate 6 

(a) 1-(3-Bromopropoxy)-3-methoxy-4-nitrobenzene 
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A mixture of Intermediate 18 (2.4g). 1,3-dibromopropane (7.5ml) and 

potassium carbonate (2.2g) in DMF (30ml) was stirred at room temperature for 24h. 

The mixture was filtered and the filtrate was evaporated to dryness. The residue was 

treated with water and extracted with dichloromethane. The organic extract was then 

washed with 5% sodium hydroxide solution and brine, dried and concentrated in 

.Y!9!Q to give the title compound (3.5g) as an oil. 

NMR includes d 2.3 (2H,m,CH2), 3.6 (2H,t,CH2Br), 3.8 (3H,s,OCH3), 4.1 (2H,t, 

CH20). 

The following compounds were prepared in a similar manner to Intermediate 

6(a): 

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

The title compound (33g) was obtained as an oil from 3-methyl-4-nitrophenol 

(25g) and 1,3-dibromopropane (83ml). 

NMR includes d 2.3 (2H,m,CH2), 2.5 (3H,s,CH3), 3.6 (2H,t,CH2Br), 4.1 

(2H,t,OCH2). 

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

The title compound was obtained from 3-ethyl-4-nitrophenol and 1,3-

dibromopropane. NMR includes d 1.23 (t,3H,CH3-CH2-), 2.2 (m,2H,CH2-CH2-

CH2), 2.8 (q,2H,CH2-CH3). 3.5 (t,2H,CH2Br). 4.1 (t,2H,O-CH2-), 6.6 (m,2H,Ar), 

7 .8 (d,2H,Ar). 

Intermediate 7 

(a) 1 , 2 • 3 • 4 - Te tr a h y d r o - 6 • 7 - di m e t h o x y - 2 - [ 3 - ( 3 - m e th ox y - 4-

nitrophenoxy)propyllisoguinoJine 

A mixture of Intermediate 6(a) (0. 7 g). 1,2,3,4-tetrahydro-6, 7-

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

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 
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layer was dried, concentrated, and the resultant residue was purified by column 

chromatography eluting with dichloromethane:methanol (99: 1) to give the title 

compound (0.64g) as an oil. 

NMR includes d 3.8 (9H,2s, 3 x OCH3). 

The following .compound was prepared in a similar manner to Intermediate 

7(a): 

(b) 1.2. 3 .4-Te trahydro-6, 7-di m ethoxy-2-[ 3-(3-me thyl-4-

nitrophenoxy)propyllisoouinoline 

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 OCH3) 

Intermediate 8 

(a) 2- Me th oxy-4-f 3- ( 1.2. 3, 4-te tr ah ydro-6. 7-dim e th oxy-2-

isoquinolinyl)propoxy]benzenamine. 

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

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

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 OCH3), 3.0 (2H,bs,NH2). 

The following compound was prepared in a similar manner to Intermediate 

8(a): 

(b) 2 - M e th y 1- 4 - [ 3 - ( 1 • 2 , 3 , 4 - t e tr ah yd r o - 6 , 7 - di m e t h ox y - 2 -

isoquinolinyl)propoxylbenzenamine 

The title compound (4.8g) was obtained as an oil (which subsequently 

crystallised) from Intennediate 7(b) (5.3g). 
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NMR includes d 2.1 "(3H,s,CH3), 3.8 (6H, s, 2 x OCH3). 

Intermediate 9 

(a) 3-Methyl-4-nitrobenzeneacetic acid 

5 3-Methyl-4-nitrohenzoyl chloride (lOg) in ether (lOOml) was added dropwise 

to a solution of diazomethane (prepared from 30g ofN-methyl-N-nitroso-p-toluene 

sulphonamide) at oO. The reaction mixture was stirred at room temperature for 3h 

and then concentrated in vacuo to give the diazo ketone as a solid. This diazo 

ketone in dioxan {lOOml) was then added dropwise to a solution of silver oxide in 

10 water {prepared from silver nitrate (20g) and dilute sodium hydroxide (100ml)). The 

mixture was stirred at 75-800 for 3.5h and filtered. The filtrate was diluted with 

water, acidified with a solution of nitric acid and the product was extracted with hot 

diisopropyl ether, treated with brine and concentrated in vacuo to give the title 

comPQund (6g) as a s~lid, m.p. 950. 

15 

20 

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. 

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 mixture 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 
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To a solution of Intermediate 10 (5.88g) in DMF (50ml) was added potassium 

carbonate (4.4g) and methyl iodide (4ml). The mixture was stirred at room 

temperature for 2h and then concentrated in vacuo. The residue was treated with 

water and extracted with dichloromethane. The organic extract was dried and 

concentrated to give the title compound (6.2g) as a solid, m.p. 1300. 

Intermediate 12 

3-(3-Methoxy-4-nitrophenvl)-2-propenoic acid 

To a suspension of Intermediate 11 (6.2g) in ethanol (50ml) was added a 

solution of lN sodium hydroxide (50ml). The mixture was heated under reflux for 

lb and then poured onto cracked ice •. A solution of IN hydrochloric acid (60ml) was 

added and the precipitate was filtered off to give the title compound (4g) as a solid 

NMR (DMSO-d~ includes d 3.95. (3H,s,OCH3). 

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.lg) was obtained as a solid, m.p. 2720, from Intermediate 10 (4.0g},. · 

ethyl iodide (4ml) and potassium carbonate (2.6g), followed by saponification of the 

ester function. 

Intermediate 14 

(a) 1.2,3,4-Tetrahydro-6,7-dimethoxy-2-(3-(3-methoxy-4-nitrophenyl}-1-oxo-2-

propenyl]isoguinoline 

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

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

dimethoxy-isoquinoline (5g) was added, followed by dicyclohexylcarbodiimide 

(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 

dilute sodium hydroxide solution and extracted with dichloromethane. The organic 

extract was dried, concentrated in vacuo, and the residue was purified by column 
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chromatography eluting firstly with ethyl acetate:cyclohexane ( 4:6), then with ethyl 

acetate to give the title compound which was crystallised from ethyl acetate/ether 

and obtained as crystals (6.Sg). 

NMR includes d 3.85 (6H,s, 2 x OCH3), 3.95 (3H,s,OCH3). 

The following compounds were prepared in a similar manner to Intermediate 

14(a): 

(b) 2-£3-(3-Ethoxy-4-nitrophenyl)-1-oxo-2-propenyll-1.2.3.4-tetrahydro-6,7-

dimethoxyisoguinoline 

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 (2.5 g). 

(c) 1 , 2 , 3 , 4 - Te tr ah yd r o - 6 • 7 - di m e th ox y - 2 - [ ( 3 - m e thy I - 4 -

nitrophenyl)acetyllisoguinoline 

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 (l.9g). 

IR: Freq CO: 1~50cm-1. 

Intermediate 15 

(a) 2-[3-( 4-Amino-3-methoxyphenyl)-l-oxopropyll-1.2.3.4-tetrahydro-6,7-

dimethoxyisoguinoline 

A solution of Intermediate 14(a) (6.5g) in methanol/ethyl acetate (1:1; lOOml) 

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 d 3.8 (9H,s,. 3 x OCH3). 

30 -

The following compounds were prepared in a similar manner to Intermediate 

15(a): 
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(b) 2-[3-(4-Amino-3-ethoxyphenyl}-1-oxopropyll-1.2.3.4-tetrahydro-6,7-

dimethoxyisoguinoline 

The title compound (4.Sg) was obtained as an oil from Intermediate 14(b) 

(5.3g). 

IR: Freq CO: 1640cm-1 

Freq NH2: 3450cm-1. 

(c) 2-rc 4-Amino-3-methvlphenyl)acetylJ- l .2.3.4-tetrahydro-6. 7-

dimethoxyisoguinoline 

The title compound (2.4g) was obtained as an oil from Intermediate 14(c) 

(2.8g). 

IR: Freq CO : 1650cm-l 

Freq NH2: 3340-3440cm-1. 

Intermediate 16 

(a) 2- Me th ox.y-4- [3- ( 1.2.3 .4-tetr ah ydro-6. 7-dimethoxy-2- .. 

isoouinolinyl)propyl]benzenamine 

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 

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 

dried and concentrated in vacuo to give the title compound (4.2g) as an oil. 

IR: Freq NH2 : 3340-3440cm-1. 

The following compounds were prepared in a similar manner to Intermediate 

16(a): 

(b) 2-Ethoxy-4-[3-( 1.2 .3 ,4- te tr ah y dro·-6. 7-di met h oxy-2-

isoguinolinyl)propyl]benzenamine 
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The title compound (2.5g) was obtained as an oil from Intermediate 15(b) 

(4.5g). 

IR: Freq NH2 : 3340-3440cm-1. 

(c) 2- Meth y 1-4- [ 2 - ( 1 • 2, 3. 4- tetra hydro - 6. 7 - dime tho x y- 2-

isoguinolinyl)ethyl)benzenamine 

The title compound (1.7g) was obtained as a solid, m.p. 1050, from 

Intermediate 15(c) (2.4g). 

Intermediate 17 

3-Chloro 4-nittophenol 

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

cooled solution of 3-chlorophenol (10g) in acetic acid (lOml). 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 

25 

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 hat 1000. The mixture was cooled and poured onto ice and 

acidified with concentrated hydrochloric acid. Methanol was then evaporated in 

~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 stirred under reflux for 16h. The 

mixture was diluted with water and the product was extracted with methylene 

chloride. The organic extract was dried on sodium sulfate and concentrated in vacuo 
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to give the title compound as an cil (10.81g). NMR includes d 2.5 (s,3H,-CH3), 3.9 

(t,2H,CH2-0) and 4.3 (t,2H,-CH2-Cl). 

Intermediate 20 

5 (a) 3,4-Dimethoxy-N-methylbenzeneethanamine 

3,4-Dimethoxybenzeneethanamine (100g) was mixed with benzaldehyde 

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

the mixture was heated for 48h at 400 and then boiled with 80% ethanol (500ml) for 

3h. 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. O.lmm; 92-950. 

15 

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

3,4-Dimethoxybenzenemethanamine (100 g) was mixed with benzaldehyde 

(64g), and rotoevapor&1ted to give an oil. Methyl 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 (69g) as an oil that 

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

25 

The following amines were prepared in a similar manner to Intermediates 

20(a) and20(b): 

(c) 4-Fluoro-N-methylbenzenemethanamine as an oil; IR includes a peak at 

3300cm-1 (NH). 

From 4-fluorobenzenemethanamine and methyl iodide. 

30 (d) 4-Methoxy-N-methylbenzenemethanamine as an oil; IR includes a peak at 

3310cm-l (NH). 
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Fro~ 4-methoxy~enzenemethanamine and methyl iodide. · 

(e) 4-Methoxy-N-methylbenzeneethanamine as an oil; IR includes a peak at 

3310cm-1 (NH). 

From 4-methoxybenzeneethanamine and methyl iodide. 

(f) 4-(Methylthio)-N-methylbenzenemethanamine as an oil; IR includes a peak at 

3310cm-l (l\lff). 

From 4-(methylthio)benzenemethanamine and methyl iodide. 

. (g) 4-Methyl-N-Methylbenzenemethanamine as an oil; IR includes a peak at 

3310cm-1 (NH). 

From 4-~ethylbenzenemethanamine and methyl iodide. 

15 Intermediate 21 

20 

25 

30 

(a) 3 A-Dim ethoxy-N-me thyl-N ~ [3-(3-m ethyl-4-ni trophenoxy)propylJ 

benzenemethanamfae 

A mixture of Intermediate 6(b) (6g), Intermediate 20(b) (4g) and potassium 

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 

dichloromethane.-The organic layer was washed with water, dried over sodium 

sulfate filtered and evaporated. The oily residue was then chromatographed with 

dichloromethane/rnethanol (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-CH3) and 3.8 (s,6H,20CH3). 

In the same way, the following compounds were prepared: 

(b) 3 ,4-Dimethoxy-N-[3-(3-methoxy-4-ni trophenoxy)propyll-N-m ethyl­

benzenemethanamine as an oil 

From Intermediate 6(a) and Intennediate 20(b). NMR includes d 2.2 (s,3H,N­

CH3) and 3.85 - 3.9 (2s,3H-6H,30-CH3). 
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(c) 3,4-Dimethoxy-N-(3-(3-ethyl-4-ni trophenoxy)propyll-N-methyl­

benzenemethanamine as an oil. 

From Intermediate 6(c) and Intermediate 20(b). NMR includes d 2.2 (s,3H;N­

CH3) and 3.85 - 3.9 (s,6H,20-CH3). 

(d) 3.4-Dimethoxy-N-methyl-N-[2-(3-methyl-4-nitrophenoxy)ethyll 

benzenemethanamine as an oil 

From Intermediate 19 and Intermediate 20(b). NMR includes d 2.3 (s,3H,N­

CH3), 2.5 (s,3H,N-CH3) and 3.8 (s,6H,2-0CH3). 

Intermediate 22 

(a) N-(3-( 4-Amino-3-methylphenoxy)propyll-3,4-dimethoxy-N­

methylbenzenemethanamine 

A solution oflntennecliate 21(a) (4.6g) in ethanol (lOOml) was hydrogenated 

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 (s,6H,20CH3). 

In the same way, the foilowing compounds were prepared : 

(b) N-[3-(4-Amino-3-methoxyphenoxy)propyll-3A-dimethoxy-N­

methylbenzenemethanamine 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,20CH3). 

(c) N-(3-( 4-Amino-3-ethylphenoxy)propyll-3 .4-dimethoxy-N­

methylbenzenemethanamine as an oil. 

From Intermediate 2l(c). NMR includes d 2.1 (s,3H,N-CH3) and 3.7 

(s,6H,20CH3). 

____ ! 
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(d) N-[2-( 4-Amino-3-methylphenoxy)ethyl]-3,4-dimethoxy-N­

methylbenzenemethanamine as an oil. 

From Intermediate 2l(d). NMR includes d 2.0 (s,3H,N-CH3), ·2.2 (s,3H,N­

CH3) and 3.8 (s,6H,20CH3). 

Intermediate 23 

Diethyl (3-methyl-4-nitrobenzvl)malonate 

To a-solution of. sodium ethanolate [prepared from 1.35g Na in ethanol 

(30ml)] were .added diethyl malonate (9.2ml) and then dropwise 3-methyl-4-nitro­

benzyl bromide (13.4g). The mixture was stirred 30 minutes at room temperature, 

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

·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,2xCH3-cH2), 2.5 (s,3H,CH3-Ar), 3.16 (s,2H,CH2-Ar), 

4.0 (q,4H,2xCH2-CH3), 7.0 (m,2}f.,Ar), 7.7 (d,lH,Ar). 

Intermediate 24 

3-(3-Methyl-4-nitrophenyl)propionic acid 

Intermediate 23 (4g) was added dropwise to a solution of potassium hydroxide 

(3.lg) in water and the mixture is stirred under reflux for2 hours, diluted with water, 

washed with diethyl ether and then acidified with a dilute 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 

(CDCI3) includes d 2.5 (s,3H,CH3) and 2.9 (m,4H,2CH2>· 

Intermediate 25 

(a) N-1" (3 ,4-Dime thoxyphenyl)me thyl l-N -me th yl-3-methyl-4-

nitrobenzeneethanamide 

A mixture of Intermediate 9(a) (2g) and 1-hydroxybenzotriazole (l.6g) in 

DMF (35ml) was stirred at room temperature for 5 min. Intermediate 20(b) (1.9g) in 
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DMF (20 ml) was then added, followed by dicyclohexylcarbodiimide (2. lg) 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 and 

5 the residue was purified by column chromatography eluting with 

dichloromethane/methanol (97:3) to give the title compound (1.7g) as an oil. IR 

includes a signal at·1640cm-l (CO). 

10 

15 

20 

In the same way, the following compounds were prepared: 

· (b) N -[(3. 4-Dimethox yphenyl)methylJ-N-me thyl-3-methoxy-4-

nitrobenzeneethanamide 

From Intermediate 9(b) and Intermediate 20(b). IR includes a signal at 

1645cm-1 {CO). 

(c) N-[ (3 .4-Dime thoxyphenyl)methylJ-N-methyl-3-methyl-4-

nitrobenzenepropanamide as an oil 

From Intermediate 24 and Intermediate 20(b). NMR (CDC13) includes d 25 

(s,3H,-CH3), 2.9 (s,3H,N-CH3) and 3.8 (s,6H,20CH3). 

Intermediate 26 

(a) 4-Amino-3-methyl-N-[(3.4-dimethoxyphenyl)methylJ-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 (l.4g) as an oil. IR includes signals at 3450-

. 3350 cm-I (NH2) and 1630 cm-1 (CO). 

30 In the same way, the following compounds were prepared : 
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(b) 4-A mino-3-methoxy-N-f (3 .4-dimethoxyphenyl).methylJ-N­

methylbenzeneethanamide 

From Intermediate 25(b). IR includes signals at 3450-3350cm-1 {NH2) and 

1625 cm-1 (CO). 

(c) 4-Amino-3-methyl-N-[(3.4-dimethoxyphenyl)methyll-N-methyl­

benzenepropanamide 

From Intermediate 25(c). NMR includes d 2.1 (3H,s,CH3), 2.75 (3H,s,N­

CH3) and 3.8 (6H,s,20CH3). 

Intermediate 27 

(a) 4-Amino-3-me thyl-N-f (3,4-dimethoxyphenyl)methyll-N­

methylbenzeneethanamine · 

A solution of Intermediate 26(a) (1.4g) in 1HF (50 ml) was added dropwise to 

a stirred suspension oflithium aluminium hydride (0.7g) in THF (30 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 on a celite pad, washed with 

THF, evaporated and exn:acted with ether. The ethereal extracts were dried and: 

evaporated to give the title compound (lg) as an oil. IR includes a signal at 3450-

3350 cm-1 (NH2). 

In the same way, the following compounds _were prepared : 

(b) 4-A m ino-3-methoxy-N-I (3 .4--dimethoxyphenyl)methyll-N­

methylbenzeneethanamine 

25 From .lntem1ediate 26(b ). IR includes a signal at 3455 - 3345 cm-1 CNH2)· 

(c} 4-Amino-3-methvl-N-[(3,4-dimethoxyphenyl)methyl"l-N-methyl­

benzenepropanamine 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 (6H,s,20CH3). 
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Intermediate 28 

N-((3.4-Dimethoxyphenyl)methyll-N-methyl-3-methoxy-4-nitrobenzene-2-

propenaniide 

A mixture of Intermediate 12 (3g) and 1-hydroxybenzotriazole (1.95g) in 

DMF (100 ml) was stirred at room temperature for 10 minutes. Intermediate 20(b) 

(2.5g) was added, followed by dicyclohexylcarbodiimide (2.95g) and the mixture 

was stirred at room temperature for 16 h and then filtered. The filtrate was 

concentrated in vacuo, treated with dilute hydrochloric acid solution, then dilute 

sodium hydroxide solution and extracted with methylene chloride. The organic 

extract was dried with sodium sulfate and concentrated. The residue was purified by 

column chromatography eluting with ethyl acetate to give the title compound (4.4g). 

NMR includes d 2.9 (3H,s,N-CH3), 3.85 (3H,s,OCH3) and 3.9 (6H,s,20CH3). 

Intermediate 29 

4-A mino-3-me thoxy-N - f (3 .4-dimethox yphenyl )methylJ-N­

methylbenzenepropanamide 

A solution of Intermediate 28 (8.4g) in methanol/ethyl acetate (1:1, lOOml) . 

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 

includes signals at 3450-3350 cm-1 (NH2) and 1635 cm-1 (CO). 

Intermediate 30 

4-A min o- 3-m et ho xv - N - [ ( 3. 4-dim e tho x y p hen y 1) me thy 11-N -

methylbenzenepropanamine 

A solution of Intermediate 29 (7 .32g) in tetrahydrofuran (100 ml) was added 

dropwise to a stirred suspension 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 diethyl ether, concentrated and extracted with 
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methylene chloride. The organic extract was dried on sodium sulfate, evaporated and 

the product purified by column chromatography on silica gel eluting with 

dichloromethane/methanol (95:5) to give the title compound as an oil (2.5g). ·IR 

includes a signal at 3440-3340 cm-1 (NH2). 

Intermediate 31 

(a) N:.((3.4-Dimethoxyphenyl)methyll-N-methyl-4-nitrobenzenebutanamide 

A mixture of 4-niqobenzenebutanoic .acid· (31 g) and thionyl chloride (200 ml) 

was heated under reflux for J h. 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 wa.~ poured into water and then extracted with dichloromethane. The organic 

15 

20 

25 

30 

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)methyll-N-methyl-4-nitrobenzeneethanarnide 

A mixture of 4-nitrobenzeneacetic acid (22 g) and thionyl chloride (200 ml) 

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. 

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 concentr2ted 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 

31(a) and 3l(b): 
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(c) N-£2-(3,4-Dimethoxyphenyl)ethyll-N-methyl-4-nitrobenzenebutanamide as an 

oil; IR includes a peak at 1640cm-l (CO). 

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

5 (d) N-[2-(3.4-Dimethoxyphenyl)ethyll-N-methyl-4-nitrobenzenepropanamide as 

an oil; IR includes·a peak at 1640cm-l (CO). 

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

(e) N-[2-(3.4-Dimethoxyphenyl)ethyll-N-methyl-4-nitrobenzeneethanamide as an 

10 oil; IR includes a peak at 1650cm-1 (CO). 

15 

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

(t) N-[(3.4-Dimethoxyphenyl)methylJ-N-methyl-4-nitrobenzenepropanamide as 

an oil; IR includes a peak at I640cm-l (CO). 

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

(g) N-[(4-Methoxyphenyl)methyll-N-methyl-4-nitrobenzenepropanamide as an:: 

oil; IR includes a peak at 1640cm-1 {CO). 

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

20 {h) N-1"2-{4-Methoxyphenyl)ethyll-N-methyl-4-nitrobenzenebutanamide as an oil; 

IR facludes a peak at 1650cm-1 (CO). 

From 4-nitrobenzenebutanoic acid and Intennediate 20(e). 

(i) N-[(4-Fluorophenyl)methyll-N-methyl-4-nitrobenzenebutanamide as an oil; 

25 IR includes a peak at 1640cm-1 (CO). 

From 4-nitrobenzenel>utanoic acid and Intermediate 20(c). 

G> N-[[4-(Mechvlthio)phenvllmethvll-N-methvl-4-nitrobenzenebutanamide as an 

oil; IR includes a peak at 1640cm-1 (CO). 

30 
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From 4-nitrobenzenebutanoic acid and Intermediate 20(t). 

(k) N-[2-(4-Methoxyphenyl)ethyll-N-methyl-4-nitrobenzeneethanamide as an oil; 

IR includes a peak at 1650cm-l (CO). 

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

(1) N-[(3,4-Dimethoxyphenyl)methyll-N-methyl-4-nitrobenzenepentanamide as 

an oil; IR includes a peak·at 1650cm-1 (CO). 

From 4-nitrobenzenepentanoic acid and Intermediate 20(b). 

Intermediate 32 

(a). 4-Amino-N-[(3,4-dimethoxyphenyl)methyll-N-ritethylbenzenebutanamide 

Intermediate 31(a) (40g) was·dissolved in a mixture 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 lh. The mixture was then evaporated and basified with sodium hydroxide 

solution. Ethyl acetate (I 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 cm-1 (CO), 3350-3430cm-1 (NH2). 

20 

(b) 4-Amino-N-[(3.4-dimethoxyphenyl}methyll-N-methylbenzeneethanamide 

Intermediate 3l(b) (22g) was dissolved in a mixture of methanol (300 ml) 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 ethyf acetate. The organic phase was washed with 

water, dried and evaporated to give the title compound (14 g) as an oil. IR includes 

peaks at 1620cm-1 (CO) and 3350-3450cm-l (NH2). 

30 The following compounds were prepared in a similar manner to Intermediates 

32(a) and 32(b) : 
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(c) 4-Amino-N-f2-(3.4-dimethoxyphenyl)ethylJ-N-methylbenzenebutanamide as 

an oil; IR iilcludes peaks at 1630cm-1 {CO) and 3330-34~0cm- 1 (NH2). 

From Intennediate 31(c). 

s (d) 4-Amino-N-[2-(3.4-dimethoxyphenvl)ethvll-N-methylbenzenepropanamide as 

an oil; IR includes peaks at 1630cm-1 (CO) and 3340-3420cm-1 (NH2). 

10 

15 

20 

25 
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From Intennediate 31(d). · 

(e) 4-Amino-N-[2-(3.4-dimethoxyphenyl)ethyll-N-methylbenzeneethanamide as 

an oil; IR includes peaks at 1640cm-1 (CO) and 3330-3420cm-1 (NH2). 

From Intermediate 3l(e). 

(f) 4-Amino-N-((3.4-dimethoxyohenyDmethvlJ-N-methylbenzenepropanamide as 

an oil; IR includes peaks at 1640cm-1 (CO) and 3350-3440cm-1 (NH2). 

From Intermediate 31 (f). 

(g) 4-Amino-N-[( 4-methoxvphenyl)methyll-N-methylbenzenepropanamide as an 

oil; m. includes peaks at 1650cm-1 (CO) and 3330-3420cm-l (NH2) .. 

From Intermedfote 3l(g). 

(h) 4-Amino-N-[2-<4-methoxvphenyl)ethyll-N-methylbenzenebutanamide as an 

oil; IR includes penks at 1640cm-1 (CO) and 3340-3430cm-1 (NH2). 

From Intermediate 31 (h). 

(i) 4-Amino-N-[(4-fluorophenyl)methyll-N-methylbenzenebutanamide 

as an oil; IR includes peaks at 1640cm-1 (CO) and 3340-3430cm-1 (NH2). 

From Intermediate 31 (i). 

fj) 4-Amino-N-I [ 4-(methyltlrio )phenyllmethyIJ-N-methylbenzenebutanamide as 

an oil; IR includes peaks at 1640cm-l (CO) and 3340-3430cm-1 (NH2). 
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From Intermediate 31 G). 

(k) 4-Amino-N-[2-(4-methoxvohenyl)ethyll-N-methylbenzeneethanamide as an 

oil; IR includes peaks at 1635cm-1 (CO) and 3340-3440cm-l (NH2>". 

From Intermediate 31 (k). 

(1) 4-Amino-N-[(3.4-dimethoxvohenyl)methyll-N-methylbenzenepentanamide as 

an oil; IR includes peaks at 1630cm-1 (CO) and 3340-3420cm-1 (NH2). 

From Intermediate 31 (I). 

Intermediate 33 

(a) 4-Amino-N-[(3.4-dimethoxvohenyl)methylJ-N-methylbenzenebutanamine 

A solution of Intermediate 32(a) (30g) in THF (150 ml) was added dropwise 

to a stirred suspension of lithium alulllinium 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 (NH2). 

20 

(b) 4-Amino-N-[(3.4-dimethoxyphenyl)methyll-N-methylbenzeneethanamine 

A solution oflntermediate 32(b) (14g) 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 incJudes a peak at 3360-

3430cm-1 (NH2). 

30 The following compounds were prepared in a similar manner to Intermediates 

33(a) and 33(b) : 
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(c) 4-Amine>-N-[2-(3.4-dimethoxyphenyl)ethylJ-N-methylbenzenebutanamine as 

an oil; IR includes a peak at 3360-3430cm-1 (NH2). 

From Intermediate 32(c). 

5 (d) 4-Amino-N-{2-(3.4-dimethoxyphenyl)ethyll-N-methy lbenzenepropanamine as 

. an oil; IR includes a peak at 3360-3460cm-l (NH2). 

From Intermediate 32(d). 

(e) 4-Amino-N-[2-(3.4-dimethoxyphenyl)ethyll-N-methylbenzeneethanamine as 

10 an oil; IR includes a peak at 3360-3430cm-1 (NHi). 

15 

From Interme4iate 32(e). 

(f) 4-Amino-N-((3,4-dimethoxyphenyl)methyll-N-methylbenzenepropanamine as 

an oil; IR includes a peak at 3360-3440cm-1 (NH2>· 

From Intermediate 32(f). 

(g) 4-Amino-N-[( 4-methoxyphenyl)methyll-N-methylbenzenepropanamine as an 

oil; IR includes a peak at 3360-3430cm-1 (NH2>· 

From Intermediate 32(g). 

20 (h) 4-Amino-N-[2-(4-methoxyphenyl)ethylJ-N-methylbenzenebutanamine as an 

oil; IR includes a peak at 3380-3460cm-1 CNH2>· 

From Intermediate 32(h). 

(i) 4-Amino-N-[(4-fluorophenyl)methyll-N-methylbenzenebutanamine 

25 as an oil; IR includes a peak at 3350-3430cm-1 (NH2). 

From Intermediate 32(i). 

G) 4-Amino-N-U 4-(methylthio )phenyllmethylJ-N-methylbenzenebutanamine as 

an oil; IR includes a peak at 3350-3430cm-1 (NH2). 

30 



5 

10 

-46-

From Intermediate 32G). 

(k) 4.-Amino-N-[2-(4-methoxvohenyl)ethyll-N-methylbenzeneethanamine as an 

oil; IR includes a peak at 3360-3440cm-1 (NH2). 

From Intem1ediate 32(k). 

(1) 4-Amino-N-[(3.4-dimethoxyphenyl)methyll-N-methylbenzenepentanamine as 

an oil; IR includes a peak at 3360-3440cm-1 CNH2>· 

From Intermediate 32(1). 

· Intermediate 34 

(a) N-[2-(3,4-Dimethoxvohenyl)ethyll-N-methyl-2-( 4-nitrophenoxy)acetamide 

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 Intermediate 20(a) (50g) and sodium 

hydrogen carbonate (22g) in acetone (250 ml) at room temperature~ Stirring was · 

continued for 4h, the mixture was then filtered and the filtrate was concentrated. The 

residue was treated with water and extracted with ethyl 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 

121°. 

The following compounds were prepared in a similar manner to Intermediate 

25 34(a): 

30 

(b) N-[(3.4-Dimethoxyphenyl)methvl]-N-methvl-2-(4-nitrophenoxy)acetamide. 

MP .l300 

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

(c) N-Met.hyl-2-(4-nitrophenoxy)-N-(phenylmethyl)acetamide. MP 980. 
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From (4-nitrophenoxy)acetic acid and N-methylbenzenemethanamine. 

(d) N-£(3,4-Dimethoxyphenyl)methylJ-N-methvl-2-( 4-nitrophenylthio )acetamide 

as an oil. NMR_ includes signals at d 3.0 (3H,s,N-CH3) and 3.8 (6H,s,OCH3). 

From (4-nitrophenylthio)acetic acid and Intermediate 20(b). 

(e) ·· N·C2-(4-Methoxyphenyl)ethyll-N-methyl-2-(4-nitrophenoxy)acetamide .. MP 

1010 • 

. From (4-nitrophenoxy)acetic acid and Intermediate 20(e). 

(f) N-£( 4-Methoxyphenvl)methyll-N-methyl-2-( 4-nitrophenoxy)acetamide. MP 

120°. 

From (4-nitrophenoxy)acetic acid and Intermediate 20(d). 

15 (g) N-Methyl-N-[(4-methylphenyl)methyll-2-(4-nitrophenoxy)acetamide. MP 

1260. 

From (4-nitrophenoxy)acetic acid and Intermediate 20(g)~ 

.: · (h) N-Methyl-N-[[4-(methylthi~)phenyl]methyll-2-(4-nitrophenoxy) acetamide~~. 

20 MP 1220. 

25 

From (4-nitrophenoxy)acetic acid and Intermediate 20(f). 

(i) N-Ethyl-2-(4-nitrophenoxy)-N-(phenylmethyl)acetamide as an oil; IR includes 

a peak at 1655cm-l (CO). 

From (4-nitrophenoxy)acetic acid and N-ethylbenzenemethanamine. 

Intennediate 35 

(a} 2-( 4-Aminophenoxv )-N-12-(3,4-dimethoxyphenyl)ethyl]-N-methylacetamide 

A solution of Intermediate 34(a) (37.Sg) 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 
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was concentrated to give the title compound (34 g) as an oil. IR includes peaks at 

1650cm-1 (CO) and 3340-3400cm-1 (NH2). 

The following compounds were prepared in a similar manner to Intermediate 

5 35(a): 

10 

(b) 2-(4-Aminophenoxy)-N-[(3,4-dimethoxyphenyl)methyll-N-methylacetamide 

as an oil. IR includes peaks at 1650cm-1 (CO) and 3340-3400cm-l (NH2). 

From Intermediate 34(b). 

(c) 2-(4-Aminophenoxy)-N-methyl-N-(phenylmethyl)acetamide as an oil. IR 

includes peaks at 1660cm-1 (CO) and 3300-3420cm·1 (NH2). 

From Intermediate 34(c). 

15 (d) 2-( 4-Aminophenyl thio )-N-£(3,4-dimethoxyphenyl)methyl 1-N ~methyl 

acetamide as an oil. IR includes peaks at 1645 cm-1 (CO) and 3350cm-1 CNH2>· 

From Intermediate 34(d). · 

(e) 2-(4-Aminophenoxy)-N-[2-(4-methoxyphenyl)ethyll-N-methylacetamide· as 

20 an oil. IR includes peaks at. l 630cm-1 (CO) and 3350-3420cm-l (NH2). 

25 

30 

From Intermediate 34( e >~ 

(f) 2-( 4-Aminophenoxy)-N-[( 4-methoxyphenyl)meth ylJ-N-methylacetamide as 

an oil. IR includes peaks at 1650cm-1 (CO) and 3340-3430cm-l (NH2). 

From Intermediate 34(f). 

(g) 2-( 4-Aminophenoxy)-N-methyl-N-[( 4-methylphenyl)methyl)acetamide as an 

oil. IR includes peaks at 1650cm-1 (CO) and 3350-3420cm-1 (NH2). 

From Intermediate 34(g). 
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(h) 2-( 4-Aminophenoxy)-N-methyl-N-[[ 4-(methylthio )phenyl]methyl] acetamide 

as an oil. IR includes peaks at 1660cm-1 (CO) and 3340-3420cm-1 (NH2). 

From Intermediate 34(h). 

5 (i) 2-(4-Aminophenoxv)-N-ethyl-N-(phcnylmethyl)acetamide as an oil. IR 

includes peaks at 1650cm-1 (CO) and 3350-3430cm-1 (Nffz) .. 

. From Intermediate 34(i). 

Intermediate 36 

10 (a) N-[2-(4-Aminophenoxy)ethyIJ-3.4-dimethoxy-N-methylbenzeneethanamine 

A solution of Intermediate 35(a) (20 g) in THF (200 ml) 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 (NH2>· 

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

20 36(a): 

25 

30 

(b) N-[2-{4-Aminophenoxy)ethyl]-3,4-dimethoxy-N-methylbenzenemethanamine 

as an oil. IR includes a peak ~t 3360-3420cm-1 (NH2). 

From Intermediate 35(b). 

(c) N-(2-(4-Aminophenoxy)echylJ-N-methylbenzenemethanamine as an oil. IR 

includes a peak at 3330-3420cm-1 (NH2). 

From Intermediate 35(c). 
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(d) N - [ 2 - ( 4 - A m i n op h e n y I th i o ) e t h y 11 - 3 , 4 - di m e t h o x y - N -

methylbenzenemethanamine as an oil. NMR includes signals at d 2.30 (3H,s,N­

CH3) and 3.85 (6H,s,OCH3). 

From Intermediate 35(d). 

(e) N-(2-( 4-Aminophenoxy)ethyll-4-methoxy-N-methylbenzeneethanamine as an 

oil. IR includes a peak at 3340-3430cm-l (NH2). 

From Intermediate 35(e). 

10 (f) N-(2-(4-Aminophenoxy)ethvll-4-methoxy-N-methylbenzenemethanamine as 

an oil. IR includes a peak at 3350-3430cm-1 CNH2>· 

15 

20 

25 

30 

From Intermediate 35(f). 

(g) N-£2-( 4-Aminophenoxy)ethyll-4-methyl-N-methylbenzenemethanamine as an 

oil. IR includes a peak at 3350-3430cm-1 (NH2). 

From Intenneiate 35(g). 

(h) N-(2-( 4-Aminophenoxy)ethyll-N-methyl-4-(methylthio) benzenemethanamine 

as an oil. IR includes a peak at 3350-3420cm-1 (NH2). 

From Intermedia~e 35(h). 

(i) N-(2-(4-Aminophenoxv>ethylJ-N-ethylbenzenemethanamine as an oil. IR 

includes a peak at 3360-3430cm-1 (NH2). 

From Intermediate 35(i). 

Intermediate 37 

(a) 3,4-Dimethoxy-N-methyl-N-(3-(4-nitrophenoxy)propylJ benzeneethanamine 

A mixture of 1-(3-bromopropoxy)-4-nitrobenzene (18.7 g) and Intermediate 

20(a) (14.lg) were heated for 30 min at 1400 &nd then diluted with water. The 

mixture was extracted with dichloromethane, and the organic phase was washed 

with water, dried and concentrated. The residue was purified by column 
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chromatography eluting with dichloromethane/methanol (95:5) to give the title 

compound (18g) as an oil. NMR includes a signal at d 2.38 (3H,s,N-CH3). 

The following compounds were prepared in a similar manner to Intermediate 

5 37(a): 

10 

· (b) 4-Methoxy-N-rnethyl-N-[3-{4-nitrophenoxy)propyll benzeneethanarnine as an 

oil. NMR includes a signal at d 2.40 (3H,s,N-CH3). 

From 1-(3-bromopropoxy)-4-nitrobCnzene and Intermediate 20(e). 

(c) 3.4-Dimethoxy-N-methyl-N-[3-( 4-nitrophenoxy)propylJ benzenemethanarnine 

as an oil. NMR includes a signal at d 2.40 (3H,s,N-CH3). 

From 1-(3-bromopropoxy)-4-nitrobenzcne and Intermediate 20(b). 

15 (d) 3.4-Dimethoxy-N-methyl-N-[3-[( 4-ni trophenyl)thio Jpropyll 

benzenemethanamine as an oil. NMR includes a signal at d 2.40 (3H,s,N-CH3). 

From i-[ (3-bromopropyl)thio ]-4-nitrobenzene and Intennediate · 20(b ) .. · · 

Intermediate 38 

20 (a) N-[3-( 4-Aminophenoxy)propylJ-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 (NH2). 

The following comp~tmds were prepared in a similar manner to Intermediate 

38(a): 

(b) N-(3-(4-Aminophenoxy)propylJ-4-methoxy-N-methylbenzeneethanamine as an 

30 oil. IR includes a peak at 3350-3430cm-1 (NH2). 

From Intennediate 37(b). 
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(c) N-[3-(4-Aminophenoxy)propylJ-3.4-dimethoxy-N-methylbenzenemethanamine 

as an oil. IR includes a peak at 3360-3430cm-1 (NH2). 

From Intermediate 37(c). 

5 (d) N - (3-( ( 4-Aminop henv 1) thio]propylJ-3. 4-dimethoxy-N­

methylbenzenemethanamine as an oil. IR includt:s a peak at 3370-3450cm-1 (NH2). 

From Intermediate 37(d). 

Intermediate 39 

10 9,10-Dihydro-2-(methylthio)-9-oxo4-acridinecarboxylic acid 

(0 2-[(2-Carboxyphenyl)aminoJ-5-(methylthio)benzoic acid 

A mixture of 2-chloro-5-(methylthio)benzoic acid (10 g), anthranilic acid (I 

g), potassium carbonate (14 g) and c.opper (I 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 filtered off, washed with water,· dried; and crystallised 

from methanol to give the title compound (4.5g) as cr1stals. IR includes peaks at 

3300cm-·1 (NH) and 1700cm-1 (C02H). 

20 (ii) 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 {too°'). and water (15 ml) was 

added slowly. The mixture was then h~ated 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-l (C02H) and 1620cm-1 (CO). 

Intermediate 40 

N-f 4-(3-Bromopropoxy)phenyl]-9 .1 O-dihydro-9-oxo-4-acridinecarboxamide 

30 (i) N-[4-(3-Bromopropoxy)phenyllacetamide 
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A mixture of N-(4-hydroxyphenyl)acetamide (10 g) and potassium carbonate 

(11 g) in DMF (200 ml) was stirred for 20 min at room temperature. 1,3-

Dibromopropane (35 ml} was then added and stirring was continued for 4 h. The 

mixture was filtered and the filtrate was concentrated in vacuo. The residue was 

5 treated with water and extracted with dichloromethane. The organic phase was 

washed first with dilute sodium hydroxide, then with water, dried and concentrated 

to give ·a solid which was triturated with hexane to give the. title compound (14g), . 

MP: 1200. 

10 (ii) 4-(3-Bromopropoxy)benzenumine 

A mixture of the product of part {i) above {13g) and SN hydrochloric acid 

(200 ml) was heated under reflux for 2 h. After cooling, the mixture was basified 

with sodium hydroxide solution and extrdcted with dichloromethane. The organic 

phase was evaporated to give the title compound (7g) as an oil. IR includes a peak 

15 at 3360-3450cm-l (NH). 

{iii) N-[4-(3-Bromopropoxy)phenvl]-9,10-dihydro-9-oxo-4-acridinecarboxamide · 

A-mixture of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (LS 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 t~ give the title compound (0.5g) which was recrystallised from 

25 acetonitrile, MP 1260. 

Intermediate 41 

N-[(3,4-Dimethoxyphenyl)methylJ-N-methyl-4-

nitrophenylaminocarbonylmethamtmine 

30 A mixture of Intermediate 20(b) (2.8g), Intermediate S6 (3g) and potassium 

carbonate (2.3g) in DMF (50ml) was heated at 600 for 24h. The mixture was then 
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evaporated, ex.tracted with dichloron:iethane, washed with water, dried and 

concentrated to give a solid which was recrystallised from diethyl ether to provide 

the title compound (3.7g). MP: 1200. 

5 Intermediate 42 

N - [ ( 3. 4- Dime tho x y p hen y I) met h y 11- N - met h y 1-·4-

aminophenyiaminocarbonylmethanamine 

A solution of Intermediate 41 (3.6g) in ethanol (1 OOml) was hydrogenated at 

room temperature in the presence of 10% palladium on carbon (500mg). After 

10 hydrogen absorption 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,N-CH3); 3;8 (6H,s,OCH3). 

Intermediate 43 

15 N-[2-( 4-Aminophenylamino)ethyll-3.4-dimethoxy-N-methylbenzenemethanamine 

A solution of Intermediate 42 (3.Sg) 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 

cooled mixture .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); 2.5 and 3 {4H,2t,-CH2-CH2); 3.7 

(6H,s,OCH3). 

25 Intermediat~ 44 

9,10-Dihydro-5,7-dimethoxy-9-oxo-4-acridinecarboxylic acid 

A mixture of 2-iodoisophthalic acid (5.8g), 2,4-dimethoxy-aniline (4.3g) and 

cuprous chloride (ig) in 2,3-butanediol (20ml) and toluene {lOml) was heated to 

1200. Aftermost of toluene has distilled off, N-ethylmorpholine (lOml) was added 

30 and the mixture was stirred at 120° for one hour. After cooling and dilution with 2N 
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potassium carbonate the solution was filtered on ceJite. The filtrate was acidified 

with 2N hydrochloric acid and the greenish precipitate was recovered by filtration. 

The product (4g) was heated in polyphosphoric acid (50g) at 1200 for 1.5 hour 

to give the title compound which was recovered as a solid (l.5g) by precipitation 

5 with water and purified by dissolving in IN sodium hydroxide and reprecipitation 

with acetic acid (pH 4). 

Analysis Found : 

C1<fi13N05; 0.5 H20 Requires: 

C,62.1; H,4.6; N,4.3; 

C,62.3; H,4.6; N ,4.5%. 

10 . The following acid was prepared in a similar manner to Intermediate 44. 

. 15 

Intermediate 45 

9.10-Dihydro-6,7 .8-trimethoxy-9-oxo-4-acridinecarboxylic acid (l.5g). IR includes 

a peak at 1620cm-1 (CO). 

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 oO. The mixture 

was stirred at room temperature for 2 hours and then treate<:! with a solution of 

potassium carbonate and then water. The organic layer was dried and concentrated 

in vacuo to give the title compound as an oil (4.5lg). 

25 

NMR includes d 3.25 (m,2H,CHi-Ph) and 3.55 (m,2H,CH2-Br). 

Intermediate 47 

(a) N-[(3,4-Dimethoxvohenyl)methyl]-N-methvl-3-nitrobenzeneethanamine 

A mixture of Intennediate 46 (2.2g), lntennediate 20(b) (1.7lg) and potassium 

carbonate (l.58g) in DMF_.(50ml) 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 
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and purified by column chromatography on silica gel eluting with methylene 

chloride/methanol (99:1) to give the title compound as an oil (lg). 

NMR includes d 2.2 (s,3H,N-CH3) and 3.7 (s,6H,2x0CH3). 

In the same way was prepared the following compound : 

(b). N~£<3.4-Dimethoxyphenyl)methyll-N-methyl-3-(3-nitrophenoxy) 

propanamine 

From 3-(3-bromopropoxy)nitrobenzene and Intermediate 20{b). 

10 NMR includes d 2.2 (s,3H,N-CH3), 3.35 {s,2H,N-CH2-Ph) and 3.8 (s,6H,2xOCH3). 

Intenitediate 48 

(a) 3-Amino-N-[(3.4-dimethoxvphenyl)methyll-N-methylbenzeneethanamine 

A solution of Intermediate 47{a) (lg) 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 solution 

concentrated to give the title compound as an oil (0.8g). 

20 

NMR includes d 2.25 (s,3H,N-CHJ). 3.4 (s,2H,Nlf2) and 3.8 (s,6H,2xOCH3). ·. 

In the same way was prepared the following compound : 

(b) N - [ 3 - ( 3 - Amino p hen ox y) prop y I J - 3. 4 - dime tho x y - N -

methylbenzenemethanamine 

From Intermediat~ 47(b). 

NMR includes d 2.2 (s,3H,N-CH3), 2.7 (s,2H,NH2), 3.4 (s,2H,N-CH2-Ph) and 3.7 

25 {s,6H,2xOCH3). 

Intermediate 49 

N-[(3.4-Dimethoxyphenyl)methyl]-N-methvl-3-(3-nitrophenyl)-2-propenamide 

A mixture of 3-n!trocinnamic acid (1 Og) and l-hydroxybenzotriazole (8.26g) 

30 in DMF (IOOml) was stirred at room remperature for 10 minutes. Intermediate 20(b) 

(9.2g) was added followed by dicyclohexylcarbodiimide (10.63g). The mixture was 
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stirred at room temperature for 16 hours and then filtered. The filtrate was 

concentrated in vacuo. treated with dilute hydrochloric acid solution, then dilute 

sodium hydroxide solution and extracted with methylene chloride. The organic 

extract was dried and concentrated to give the title compound (15.63g). 

NMR includes d 3.1 (s,3H,N-CH3) and 3.75 (s,6H,2xOCH3). 

Intermediate 50 

3-Amino-N-[(3.4-dimethoxyphenyl)methyll-N-methylbenzenepropanamide 

A solution of Intermediate 49 (lOg) in ethanol (lOOml) was hydrogenated at 

room temperature in the presence of 10% palladium-on-carbon (lg). After the 

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

concentrated in vacuo. The residue was purified by column chromatography on 

silica gel eluting with methylene chloride/methanol (98:2) to give the title 

compound as an oil (5.56g). 

NMR d 2.7 (s,2H,N-CH3) and 3.65 (s,6H,2xOCH3). 

Intermediate 51 

3-Amino-N-[{3.4-dimethoxyphenyl)methyll-N-methylbenzenepropanamine. 

A solution of Intermediate 50 (5g) in THF (lOOml) was added dropwise to a 

stirred suspension of lithium aluminium hydride (2.3lg) in THF (80ml) at room 

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 

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-CH3).3.35 (s,2H,N-CH2-Ph) and 3.7 (s,6H,2xOCH3). 

Intermediate 52 

4-(3-Methoxy-4-nitrophenyl)-3-buten-l-ol 
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The V/ittig reaction in THF (lOOml) between 3-methoxy--4-nitrobenzaldehyde 

(1) (2g) and 3-hydroxypropyltriphenylphosphonium bromide (2) (5.3g) in presence 

of a solution of n-butyllithium (1.6M) in hexane (16.Sml) gave the title compound 

(2.6g) as an oil. 

5 NMR includes signals at d 3.4(2H,t,CH20H); 3.6(3H,s,OCH3). 

(1) CAI 13 (19): 171567 w 

(2) A.R. Hands· and A.J.H .. Mercer, J. Chem. Soc. (c), (1968) 2448. 

Intermediate 53 

10 4-( 4-Bromo- l-butenyl)-2-methoxy-1-nitrobenzene 

Phosphorus tribromide (0.33ml) was. added dropwise to a solution of 

Intermediate 52 (2.6g) in anhydrous diethyl ether (10ml) at oO. The mixture was 

stirred at room temperature for 1 hour, then washed with a solution of potassium 

carbonate ( 1 M) and with water. The organic layer was dried and concentrated in 

15 ~to give the title compound (3.3g) as a yellow oil. NMR includes signals at d 

3.35(2H,t,CH2-Br); 3.8(3H,s,O-CH3). 

Intermediate 54 

N- [ 4-(3-Methoxy-4-nitrophenyll-3-butenyl]-3 ,4-dimethoxy-N-

20 methylbenzenemethanamine 

· A mixture of Intermediate 53 (3.3g), Intermediate 20(b) (2.5g) and potassium 

carbonate (l.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, filtered 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,s,2xOCH3); 3.8(3H,s,OCH3). 

30 Intermediate 55 
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4-A mi no- N - 1"(3 ,4-d i me thoxy g hen y I) me th yl"l-3-me th ox y-N­

methylbenzenebutanamin~ 

A solution of Intermediate :54 (1.2g) in a mixture of ethanol (50ml) and ethyl 

acetate (20ml) was hydrogenated at room temperature in the presence of 10% 

5 palladium-on-carbon (O.lg). After the -hydrogen absorption was completed, the 

. catalyst was filtered off and the solution concentrated to give the title compound 

(lg) as an oil. NMR includes signals at "d 2.1 (3H,s,N-CH3); 3.65(3H,s,O-CH3); 

3.7(6H,s,2xOCH3). 

10 Intermediate 56 

2-Chloro-N-( 4-nitrophenyl)acetamide 

Chloroacetyl chloride (1 lml) was added dropwise to a stirred mixture of 

potassium carbonate (18.8g) and4-nitrt,aniline (15g) in D~iF (lOOml) maintained at 

o0. The mixture was then allowed to stand overnight at room temperature and 

15 poured into crushed ice. A yellow solid was recovered and crystallised from toluene 

containing isopropyl alcohol (10%) to give the title compound (10g), MP: 1800 .. 

NMR includes signals at d 4.1 (2H,s,COCH2Cl); 7.4-8.1(4H,m,aromatics); 

10.3(1H,bs,NH). 

20 Intermediate 57 · 

3.4-Dihydro':-6,7 ~dimethoxv-N-( 4-nitrophenyl)-2(1H}-isoguinolineacetamide 

A mixture of Intennediate 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: 173-178°. NMR 

includes signals at d 2.8{4H,s,2xCH2); 3.2(2H,s,COCH2-N); 3.7(2H,s,N-CH2-Ph); 

3.7(6H,m,2xOCH3); 6.2-8.15(6H,m,aromatics); 9.3(1H,bs,NHCO). 

Intermediate 58 

30 .N-( 4-Aminophenyl)-3,4-dihydro-6,7-dimethoxy-2( lH)-isoguinolineacetamide 
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A suspension of Intennediate 57 (15g) and 10% palladium-on-carbon (lg) in 

ethanol (200ml) was stirred at room temperature under a slight overpressure of 

hydrogen. After 2h the catalyst was filtered off, and washed with 

dichloromethane/methanol (9:1). The filtrate and washing were concentrated and the 

5 crystalline residue gave upon washing with ethanol and drying the title compound 

(10.6g), MP : 1850. NMR includes signals at d 2.8(4H,s,2xCH2); 3.15(2H,s,CO­

CH2-N); 3.6(2H,s,Ph-CHrN); 3.7(6H,s,2x0CH3); 6.15-7.3(6H,m,aromatics); 

8.65(1H,bs,CONH). 

1 o Intermediate 59 

N-£2-(1,2,3,4-Tetrahydro-6. 7-dimethoxy-2-isoouinolinyl)ethylJ-1.4-benzenediamine 

A solution of borane in tetrahydrofuran (IM; 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. ION 

Sodium hydroxide was added and the mixture was extracted with dichlorometh~e. 

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 (l.2g). NMR 

20 includes signals at d 2.6(4H,bs,Ph-CHrCHrN); 3.45(4H,s,CHi-NHPh and 

PhCH2-N); 3.6(6H,s,2x0CH3); 6.3(6H,s,aromatics). 

Intermediate 60 

4-[2-(2.3-Dihvdro-5,6-dimethoxy-IH-isoindol-2-vl)ethyl]benzenamine 

25 4,5-Bischloromethyl veratrol (2.35g; S. H. Wood, M.A. Peny and C. C. Tung, 

J. A. C. S., (1950), 72, 2989-2991) was added at room temperature to a stirred 

suspension of 50% aqueous sodium hydroxide (5ml), toluene (25ml), 4-

aminophenylethylamine (l .5g) and Aliquat (0.2g). The heterogeneous mixture was 

stirred at room 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 
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with methylene dichloride/methanol (95:5) to give the title compound as a solid 

(0.6g), MP: 1500. NMR includes signals at d 2.7(4H,m,Ph-CH2-CH2-N); 

4.6(2H,bs,NH2); 3.7(6H,s,2xOCH3); 3.8(4H,s,2xN-CH2Ph); 6·.2-

7 .0( 6H,m,aromatics). 

Intermediate 61 

1-( 4-Nitrophenyl)-2-( 1,2,3.4-tetrahvdro-6, 7-dimethoxy-2-isoguinolinyl)ethanone 

hydrobromide 

A solution of 6,7-dimethoxy-1,2,.3,4-tetrahydroisoquinoline (15.63g) and 2-

bromo-4'-nitroacetophenone {16.47g) in a mixture of ethanol (150ml) and 

methylene chloride (150ml) was heated at 600 for 24 hours. After cooling to room 

temperature yellow crystals appeared. These were collected by filtration and dried 

in vacuo to give the title compound (9.4g); MP: 2160. NMR(D6-DMSO) includes 

signals at d 3.6(6H,s,2xOCH3); 4.2(2H,s,N-CHrPh); 4.95(2H,s,CO-CH2-N); 

6.6(2H,aromatics isoquinoline); 8(4H,m,aromatics). 

Intermediate 62 

3.4-Dihydro-6, 7-dimethoxy-a-( 4-nitrophenyl)-2(1H)-isoguinolineethanol 
. . 

To a suspension of Intermediate 61 (9.4g) in methanol (600ml) was added 

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 extr'ctcted with methylene chloride and washed 

with water. The organic layer was dried and evaporated in vacuo to give the title 

compound (l.15g), after crystallisation from ethanol, MP: 1300. NMR includes 

signals at d 2.4-3.1 (6H,m,3xCH2); 3.7(6H,s,2xOCH3); 4.2(1 H,bs,OH); 

4.8( I H,m,H-C-OH); 6.1-8.1 ( 6H,m,aromatics). 

Intermediate 63 · 

a-(4-Aminophenyl)-3,4-dihydro-6,7-dimethoxy-2(1H)-isoguinolineethanol 

A solution of Intennediate 62 (2.4g) in ethanol (200ml) was hydrogenated at 

room temperature in the presence of 10% palladium-on-carbon (0.3g). After 
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hydrogen absorption was completed, the catalyst was filtered off and the solution 

was concentrated to give the di.le compound (1.9g) as a white solid, MP: 1680. 

NMR includes signals at d 2.4-2.9(6H,m,3xCH2); 3.5(2H,bs,NH2); 

3. 7(6H,s,2xOCH3); 4.55(1H,t,H-COH); 6.25-7 .1 ( 6H,m,aromatics). 

Intermediate 64 

2-Bromo-N-methyl-N-[(4-nittophenyl)methyllacetamide 

-~- To a solution of bromoacetyl bromide (30g) in methylene chloride (20ml) at 

oO was added a solution of N-methyl-4-nitrol:ienzenemethanamine (8.3g; G. I. 

"Wilson, J. Chem. Soc., 1926, 2461) in methylene chloride (10ml) and triethylamine 

(12ml). The reaction was stirred 5 min. at oO and then water (20ml) was added. The 

methylene chloride layer was dried and evaporated in vacuo. The residue was 

purified by column chromatography eluting with methylene chloride/methanol 

(97:3) to give the title compound (15g) as an oil. NMR includes signals at d 

3.1 (3H,s,N-CH3); 3. 9(2H,s,CH2 Br); 4.5 5 (2H,s,Ph-CH2 -N); 7 .0-

8.3(4H,m,aromatics). 

Intermediate 65 

3,4-Dihydro-6,7-dimethoxy-N-methyl-N-f(4-nitrophenyl)methyl]-2(1H)­

isoguinolineacetamide 

A mixture of Intermediate 64 (l.8g), 6,7-dimethoxy-1,2,3,4-

tetrahydroisoquinoline (1.4g) and potassium carbonate (l.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 

product, after purification by column chromatography eluting with methylene 

chloride/methanol (96:4), gave the title compound (l.65g). NMR includes signals at 

d 2.8(4H,m,2xCH2); 3.0(3H,s,N-CH3); 3.33(2H,s,CO-CH2-N); 3.6(2H,s,N-CH2-

Ph); 3.7(6H,s,2xOCH3); 4.55(2H,s,Ph-CHi-NHCO); 6.2-8.1(6H,m,aromatics). 

Intermediate 66 
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N-f(4-Aminophenyl)methylJ-3.4-dihydro-6,7-dimethoxy-N-methyl-2(1H)­

isoouinolineacetamide 

A solution of Intermediate 65 (l.65g) in ethyl acetate (lOOml) was 

hydrogenated at room temperature and atmospheric pressure in the presence of 10% 

5 palladium-on-carbon (0.34g). After hydrogen absorption was completed, the catalyst 

was filtered off and the solution was concentrated to give the title compound (1.43g) 

as a white solid, MP: 175-2150. NMR includes signals at d 2.8(7H,m,NCH3 and 

2xCH2); 3.2(2H,s,CO-Oi2-N); 3.5(2H,s,N-CH2-Ph); 3.7(6H,s,2xCH3). 

1 o Intermediate 67 

N-[( 4-Aminophenyl)methyll-3 .4-dihydro-6, 7-dimethoxy-N-methyl-2( 1 H)­

isoouinoli11eethanamine 

A solution of Intermediate 66 (1.49g) in THF (150ml) was added dropwise to 

a stirred suspension of l~thium aluminium hydride (0.47g) in THF (100ml) at ~m 

15 temperature for 4 hours. Water (5ml) 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 

. product 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,2x0CH3); 6.3-7.1(6H,m,aromatics) 

Intermediate 68 

2-( [(3.4-Dimethoxyphenyl)methyJ"lmethylaminoJ-N-methyl-N-[( 4-

25 nitroohenyl)methyl]acetarnide 

A mixture of Intermediate 64 (4.3g); Intermediate 20(b) (3.26g) and potassium 

carbonate (4.14g) in DMF (lOOml) was stirred overnight. The mixture was filtered, 

and the filtrate concentrnted 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 
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(5.7g). NMR includes signals at d 2.3(3H,s,N-CH3); 3.7(6H,s,2xOCH3); 

4.5(2H,s,Ph-CH2-NHCO). 

Intermediate 69 

5 N-[(4-Aminophenyl)methyll-2-[[(3.4-dimethoxyphenyl)methylJ-methylaminoJ-N-

methylacetamide 

A solution of Intermediate 68 (5.7 g) in a mixture of ethyl acetate/methanol 

(1 :2) (lOOml) was hydrogenated at room temperature and atmospheric pressure in 

the presence of 10% palladium-on-carbon (0.8g). After hydrogen absorption was 

10 completed, the catalyst was filtered off and the filtrate was concentrated to give the 

title compound (5.2g) as an oil. NMR includes signals at d 3.8(6H,s,2xOCH3); 

4.5(2H,s,Ph-CH2-NCO). 

Intermediate 70 

15 N-[( 4-Aminophenyl)methyJJ-N' -[(3.4-dimethoxyphenyl)methyll-N ,N'-dimethyl-

1.2-ethanediamine 

A solution of Intermediate 69 (5.2g) in THF (150ml) was added dropwise at 

room temperature to a stirred suspension of lithium aluminium hydride (lg) in THF 

(50ml). After 4 hours, water (lOml) 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 (lM). The 

aqueous layer was basified with an aqueous solution of sodium hydroxide (IM) 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 compound as an oil (2g). NMR includes signals at d 

2.1 (6H,s,2xNCH3); 2.4(4H,s,2xNCH 2); 3.2(4H,m,2xN-CH2-Ph); 

3.6(6H,s,2xOCH3); 3.85(2H,s,NH2); 6. l-7.5(7H,m,aromatics). 

30 Intermediate 71 

3,4-Dimethoxy-N-methyl-N-[ 4-( 4-nitropheny l}-2-butenyl] benzenemethanamine 
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A mixture of Intennediate 20(b) (9g), potassium carbonate (8g) and 1-chloro-

4(4-nitrophenyl)-2-butene (10.6g; Morgan and al., J. Med. Chem., 8, (1986). 1398-

1405) in 4-methyl-2-pentanone (300ml) was refluxed for 18 hours. A~ter cooling, 

the mixture was filtered and evaporated in vacuo. The residue was purified by 

5 column chromatography eluting with methylene chloride/methanol (97.5:2.5) to give 

the title compound (2g) as an oil. NMR includes signals at d 2.2(3H,s,N-CH3); 

3.9(6H,s,2x0Me); 5.7(2H,m,double bond); 6.9(3H,m,aromatics Ph(0Me)2); 7.4 and 

8.15(4H,2d,aromatics PhN02). 

10 Intermediate 72 

N-[ 4-( 4-Aminophenyl)-2-butenyll-3.4-dimethoxy-N-methylbenzenemethanamine 

Intermediate 71 (l.7g) was dissolved at room t~mperature with stirring in a 

mixture of methanol (50ml) and concentrated hydrochloric acid (2ml). Iron powder 

(1.Sg) was then added slowly, and the reaction mixture was heated under reflux for 

15 lh. The mixture was then evaporated, basified with sodium hydroxide and extracted 

with diethyl ether. The organic layer was dried and evaporated in vacuo to give the 

title compound (0.21g) as an oil. NMR includes signals at d 2.15(3H,s,N-CH3); 

3.8(6H,s,2x0Me); 5.55{2H,m,double bond); 6.3-7 .2(7H,m,aromatics). 

20 Intermediate 73 

3,4-Dimethoxy-N-methyl-N-[3-( 4-nitrophenyl}-2-propenyll 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-CHrCH=CH); 3.5(2H,s,NCH2Ph); 

3.85(6H,s,2x0Me); 6.55(2H,m,double bond); 6.8(3H,d,aromatics Ph(0Me)2); 

30 7.4 and 8.1(4H,2d,aromatics PhN02). 
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Intermediate 74 

4-[3-[[(3,4-Dimethoxvohenyl)methyl)methylamino J-1-propenyl] benzenamine 

Intermediate 73 (4.8g) was dissolved in a mixture of methanol (lOOml) and 

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

5 · powder (5g) was then added slowly and the reaction mixture was refluxed for 0.5h. 

After cooling, the mixture was evaporated, diluted with water (20ml), basified with 

sodium hydroxide solution, concentrated and extracted with diethyl ether. The 

organic. layer was dried and evaporated to give the title compound (3.95 g) as an oil. 

NMR includes signals at d 2.2(3H,s,NCH3); 3.15(2H,d,N-CHi-CH=CH); 

10 3.5(2H,s,NCH2Ph); 3.6(2H.s,NH2); 3.8(6H,s,2x0Me); 5.7-7.6(9H,m,aromatics and 

double bond). 

Intermediate 75 

1.2.3.4-Tetrahydro-6-methoxy-2-[2-(4-nitrophcnyl)ethvllisoguinoline 

15 A mixture of 1-(2-bromoethyl)-4-nitrobenzene (6.4g}, 1,2,3,4-tetrahydro-6-

methoxyisoquinoline (4.6g; Daniel 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-CH2Ar), 3.7 (3H,s,OCH3). 

25 Intem1ediate 76 

4-[2-(1,2,3.4-Tetrc.lhydro-6-methoxv-2-isoguinolinvl)ethylJ-benzenamine 

A solution of Intermediate 75 (2g) in ethanol (100ml) was hydrogenated at 

room temperature in the presence of l 0% palladium-on-carbon (0.2g). After the 

hydrogen absorption was ccmtpleted, the catalyst 'Yas filtered off and the filtrate was 

30 concentrated in vacuo to give the title compound (1.8g) as an orange oil which 

solidified on standing. 
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NMR includes signals at d 3.4 (2H,s,NH2), 3.55 (2H,s,N-CH2Ar), 3.65 

(3H,s,OOI3). 

Intermediate 77 

5 1,2,3.4-Tetrahydro-6, 7-di methoxy-2-(3-(3-nitrophenyl)-1-oxo-2-

propenyl]isoguinoline 

A mixture of 3-nitrocinnamic acid (1 Og) and 1-hydroxybenzotriazole (8.2g) in 

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

6, 7-dimethoxy-isoquinoline ( 1 Og) was then added, followed by 

10 dicyclohexylcarbodiimide (10.6g) and the mixture was stirred at 500 for 48 hand 

then filtered. The filtrate was concentrated in vacuo. treated with dilute sodium 

hydroxide and extracted with dichloromethane. The dried organic extract was 

evaporated and purified by column chromatography eluting with dichloromethane/ 

methanol (97:3) to give the title compound (7.8g). NMR includes a signal at d 3.85 

15 (6H.s,OCH3). 

Intermediate 78 

2-(3-(3-Arninophenyl)-1-oxopropyl]- l ,2,3.4-tetrahydro-6,7-dimethoxy-isoouinoline 

A solution of Intermediate 77 (7.8g) in ethanol (100ml) was hydrogenated at 

20 room temperature in the presence of 10% palladium-on-carbon_ (lg). 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 NH2: 3450 cm-1. 

· 25 Intermediate 79 

3-[3-(1,2,3,4-Tetrahvdro-6,7-dimethoxy-2-isoquinolinyl)propyll benzenamine 

A solution of Intermediate 78 (6.8g) in 111F (lOOml) was added dropwise to a 

stirred suspension of lithium aluminium hydride (3g) in THF (lOOml) 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 
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ether. The extract was dried and evaporated to give the title compound (5.4g) as an 

oil which solidified on standing. 

IR: Freq NH2: 3350-3450 cm-1. 

5 Intermediate 80 

1-[[{3.4-Dimethoxyphenvl)methylJmethylaminoJ-3;.( 4-nitrophenoxv>-2-propanol 

A mixture of l,2-epoxy-3-(4-nitrophenoxy)propane (6g; Sigma) and 

Intennediate·20(b) (5g).in isopropanol (lOOml) was heated under reflux for 18 hand 

evaporated. The oily residue was crystallised from ether to give the title compound 

10 (8.3g) as a white solid. 

15 

NMR includes signals at d 2.3 (3H,s,N-CH3), 3.9 (6H,s,OCH3). 

Intermediate 81 

1-( 4-Aminophenoxy)-3-[[(3.4-dimethoxyphenyl)methyllmethylamino J-2-propanol 

A solution of Intermediate 80 (8g) in ethanol (lOOml) was hydrogenated at 

room temperature in the presence of 10% palladium-on-carbon (0.8g). After the 

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

concentrated in vacuo. The oily product was then purified by column 

chromatography eluting with dichloromethane/methanol (95 :5) to give the title 

20 compound (5.8g) as an oil. NMR includes signals at d 2.25 (3H,s,N-CH3), 3.8 

(t>Ii,s,OCH3). 

Intermediate 82 

3.4.5-Trimethoxy-N-methyl-N-[3-( 4-nitrophenoxy)propyllbenzene rnethanamine 

25 A mixture of 1-(3-chloropropoxy)-4-nitrobenzene (4.6g), 3,4,5-trimethoxy-

N-methylbenzenemethanamine (4.lg; Sigma) and potassium carbonate (2.9g) in · 

DMF (60ml) was heated 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 layer was washed with water, dried, evaporated and 

30 purified by column chromatography eluting with dichloromethane/methanol (99: 1) 



-69-

to give the title compound (5.8g) as a yellow oil. NMR includes signals at d 2.15 

(3H,s,N-CH3), 3.3 (2H,s,Cl-I2-Ar), 3.7 (9H,s,OCH3). 

Intermediate 83 

5 N-[3-(4-Aminoohenoxy)propyl]-3,4,5-trimethoxy-N-methylbenzenemethanamine 

A solution of Intermediate 82 (5.8g) in ethanol (lOOml) was hydrogenated at 

room temperature in the presence of 10% palladium-on-carbon (0.5g). After 

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

was concentrated to give the title compound (5.lg) as an oil. NMR includes signals 

10 at d 2.25 (3H,s,N-Cl-I3), 3.5 (2H,s,CH2-Ar). 3.8 (9H,s,0Me). 

Intermediate 84 

1,2,3.4-Tetrahyclro-6,7-dimethoxy-2-[( 4-methoxy-3-nitrophenyl)acetvllisoouinoline 

A mixture of 4-methoxy-3-nitrophenylacetic acid {1.2g) and 1-

15 hydroxybenzotriazole (0.95g) in DMF (30ml) was stirred at room temperature for 

10 min. 1,2,3,4-Tetrahydro-6,7-dimethoxy-isoquinoline (I.lg) 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 (l .6g) as an oil 

which crystallised from· ethanol as a white solid, MP 1750. IR: Freq CO: 1650 cm-

1. 

Intermediate 85 

25 2-( (3-A mi no-4-methoxyp hen y l )ace tyll-1.2 .3.4-tetrahydro-6, 7-

dimethoxyisoouinoline 

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 (l.4g) as an oil. IR: Freq CO: 1650 cm-

1, Freq NH2: 3340-3440 cm-1. 
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Intermediate 86 

5-[2-( 1,2,3,4-Tetrahydro-6, 7-dimethoxy-2-isoguinolinyl)ethyll•2-

methoxybenzenamine 

A solution of Intermediate 85 (1.4g) in THF (30ml) was added dropwise to a 

s stirred suspension o.f lithium aluminium hydride (0.9g) in THF (50ml) at room 

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

carefully to the cooled·mixture which was then filtered, evaporated and extracted 

with ether. The extract was dried and evaporated to give the title compound (1.2g) as 

an oil which solidified on standing~ 

10 IR: Freq NH2:3340-3440 cm-1. 

· Intermediate 87 

l,2,3,4-Tetrahydro-2-(3-( 4-nitrophenoxy)pmpyllisoouinoline 

A mixture of 1-(3-bromopropoxy)-4-nitrobenzene (10g), 1,2,3,4-

15 tetrahydroisoquinoline (5.lg) 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, evaporated and 

purified by column chromatography eluting with dichloromethane/methanol 

20 (96:4) to give the title compound (8.Sg) as a yellow oil. NMR includes signals at 

d 3.6 (2H,s,N-CH2Ar), 4.1 (2H,t,O-CH2). 

Intermediate 88 

4-[3-(l.2,3.4-Tettahydro-2-is0<.1uinolinyl)propoxy]benzenamine 

25 Intermediate 87 (8.8g) was dissolved in a mixture of methanol (80ml) and 

30 

concentrated hydrochloric acid (50ml) at room temperature with stirring. Iron 

powder (7 .9g) was then added portion wise and the mixture was heated under 

reflux for 2 h. The mixture was then cooled, poured onto ice, basified with sodium 

hydroxidt: and extmcted with ethyl acetate. The organic layer·was washed with 
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water, dried and evaporated to give the title compound (4.5g) as a red oil. NMR 

includes signals at d 3.7 (2H,s,N-CH2Ar), 3.9 (2H,t,O-CH2). 

Intermediate 89 

5 1,2,3,4-Tetrahydro-7-methoxy-2-(2-( 4-nitrophenyl)ethyllisoguinoline 

A mixture of 1-(2-bromoethyl)-4-nitrobenzene (3.7g), 1,2,3,4-tetrahydro-7-

methoxyisoquinoline (2.7g; Daniel J. Sall and Gary L. Grunewald, J. Med. Chem. 

1987, 30, 2208-2216) and potassium carbonate (6.7g) in isopropanol (150ml) was 

stirred under reflux for 48 h. The mixture was evaporated to dryness, and the 

10 residue was extracted with dichloromethane. The organic layer was washed with 

water, dried, filtered and evaporated. The residue was then purified by column 

chromatography eluting with dichloromethane/methanol (99:1) to give the title 

compound (l.6g) as an orange solid, MP: 92-940. NMR includes signals at d 3.6 

(2H,m,N-CH2Ar), 3.7 (3H,s,OCH3). 

15 

Intermediate 90 

4-[2-(1,2,3,4-Tetrahydro-7-methoxy-2-isoouinolinyl)ethyll-benzenamine . 

A solution of Intennediate 89 (l.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 (l.4g) as a white solid, MP: 82-

840. 

25 

NMR includes signals at d 3.4 (2H,s,NH2), 3.45 (2H,s,N-CH2Ar), 3.55 

(3H,s,OCH3). 

Intermediate 91 

1,2,3,4-Tetrahydro-6. 7-dimethoxy-2-[2-(3-nitrophenyl)ethyll isoguinoline 

A mixture of 1-(2-bromoethyJ)-3-nitrobenzene (2.3g), 1,2,3,4- tetrahydro-6,7-

dimethoxyisoquinoline hydrochloride (2.3g) and potassium carbonate (3g) in DMF 

30 (50ml) was heated at 500for12 h. The mixture was then filtered and the filtrate 

evaporated. The residue was then taken up in water, extracted with 
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dichloromethane, dried, evaporated and purified by column chromatography 

eluting with dichloromethane/rnethanol (99:1) to give the title compound (1.4g) as 

a yellow oil. N~iR includes signals at d 3.6 (2H,s,N-CH2Ar), 3.75 (6H,s,OCH3). 

Intermediate 92 

3-(2-(1,2.3.4-Tetrahydro-6.7-dimethoxy-2-isoguinolinvl)ethyl] benzenamine 

. A solution of.Intermediate 9 J (1.4g) in ethanol (50ml) was hydrogenated at 

room temperature in the presence of !0% palladium-on-carbon (0.14g). After 

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

concentrated in vacuo to give the title compound (1.15g) as a yellow oil which 

solidified. 

NMR includes signars at d 3.6 (2H,s,N-CH2 Ar), 3.75 (6H,s,OCH3), 4.5 

(2H,s,NHiJ· 

Intermediate 93 

N-[(3.4-Dimethoxvphenyl)methyl}-4-methoxy-N-methyl-3-nitrobenzeneethanamide 

A mixture of 4-methoxy-3-nitrobenzeneacetic acid (l.2g; CA fil, 84684h) and 

f-hydroxybenzotriazole (0.95g) in DMF {30ml) was stirred for 10 min. Intermediate 

· 20(b) (1.1 g) 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 hydroxide and 

extracted with ethyl acetate. The dried, organic extract was evaporated 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. 

Intermediate 94 

3-A mino-N-f (3 ,4-dime thoxyphenyl)methyll-4-methoxy-N-methyl­

benzeneacetamide 

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

was concentrated to give the title compound (l.2g) as an oil. 

IR: Freq CO: 1630 cm-1, Freq NH2 : 3350-3450 cm-I. 

5 Intennediate 95 

3-Amino-N-((3.4-dimethoxyphenyl)methylJ-4-methoxy-N-methyl­

benzeneethanamine 

A solution of Intennediate 94 (l.2g) in THF (30ml) was added dropwise to a 

stirred suspension of lithium aluminium hydride (0.9g) in THF (50ml) at room 

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

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

evaporated and extracted with ether. The extract was dried and evaporated to give 

the title compound (1 g) as an oil. 

15 

IR: Freq NH2: 3350-3450 cm-1. 

Intermediate 96 

1.2.3,4-Tettahydro-5,6-dimethoxy-2-[2-( 4-nitrophenyl)ethyll isoauinoline 

A mix,ure of 1-(2-bromt>ethyl)-4-nitrobenzene (0.3g), 1,2,3,4-tetrahydro-

5,6-dimethoxyisoquinoline f0.25g; R. D. Haworth, J. Chem. Soc., 2281 (1987); 

20 Robin 0. Clark, J. Med. Chem., 596-600, 33, (1990)] and potassium carbonate 

(0.Sg) in DMF (15ml) 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 

dichloromethane, 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-CH2Ar), 3.75 

(6H,s,OCH3). 

30 

Intermediate 97 

4-[2-(1.2,3.4-Tetrnhydro-5.6-dimethoxy-2-isoguinolinyl)ethylJ-benzenamine 

A solution of Intennediate 96 (0.3g) in ethanol (20ml) was hydrogenated at 

room temperature in the presence of I 0% palladium-on-carbon (30mg). After the 
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hydrogen absorption was completed, the catalyst was filtered off and the filtrate was 

concentrated in vacuo to give the title compound (0.22g) as a yellow oil. NMR 

includes signals at d 3.55 (2H,s.N-CH2Ar), 3.65-3.85 (8H, OCH3 and NH2). 

5 Intermediate 98 

1.2.3,4-Tetrahydro-6. 7 ,8-trimethoxy-2-(2-( 4-nitrophenvl)ethyll isoauinoline 

. A mixture of 1-(2-bromoethyl)-4-nitrobenzene (0.34g), 1,2;3,4-tetrahydro-

6,7,8-trimethoxyisoquinoline [0.33g; J. Chem. Soc. D, (20), 1296-1297 (1970)] and 

potassium carbonate (0.5g) in DMF (20ml) was heated at 500 for 12 h. The mixture 

10 was then filtered and the filtrate evaporated. The residue was taken up in water, 

extracted with dichloromethane, dried, evaporated and purified by column 

chromatography eluting· with dichloromethane/methanol (99:1) to give the title 

compound (0.34g) as a red solid, MP:110°. NMR includes signals at d 3.55 

(2H,s,N-CH2Ar), 3.70 (6H,s,OCH3), 3.75 (3H,s,OCH3). 

15 

Intermediate 99 

4-(2-0 .2,3,4-Tetrahydro-6, 7 .8-trimethox .• ·2-isoguinolinyl)ethylJ-benzenamine 

A solution of Intermediate 98 (0.34g) in ethanol (lOml) 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-CH2Ar), 3.7-3.75 (l lH, OCH3 and NH2>· 

Intermediate 100 

25 1.2.3,4-Tetrahydro-6, 7-dimethoxy-2-[2-( 4-nitrophenyl)ethyl] isoauinoline 

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 resuhing residue was taken up in water and 

30 extracted with dichloromethane. The organic layer was washed with water, dried 
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and evaporated to give an oil which crystallised in a mixture of 2-propanol and 

diethyl ether to give the title compound (10.27g). M.p.: 118-1190. 

Analysis Found: . 

C1~22N204 requires : 

Intennediate 101 

C,66.48; H,6.48; N,8.14; 

C,66.65; H,6.48; N,8.18%. 

4-12-{l ,2,3 .4-Tetrahydru-6,7-dimethoxy-2-isooui nolinyl)ethyll benzenamine 

Method.a: 

A solution of Intermediate 100 (20g} in ethanol (300ml) was hydrogenated at 

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

carbon (2g)~ After the hydrogen absorption was completed, the catalyst was filtered 

off and the solution was concentrdted to gi\re the title compound ( 17 .2g) as an oil 

which solidified by scratching in hexane. 

15 Method b: 

Iron powder (12A4g) was added portionwise at room temperJ.ture to a stirred 

solution of Intermediate 100 (14g} in a mixture of methanol (lSOml) and 

concentrated hydrochloric acid (150ml). After heating under reflux for 45 min, the 

mixture wa:; cooled, poured onto ice, ba:;ified with a solution of sodium hydroxide 

20 and extracted with ethyl acetare. The organic layer was washed with water, dried 

and ev&poratecho giv¢ the title compound. M.p.: 12sO (ethanol). 

Analysis Found : 

C19H24N2o2 requires: 

C,72.77; H,7.80; N,9.17; 

C~73.05; H,7.74; N,8.97%. 

25 Example 1 

9,10-Dihydro-5-methoxy-9-oxo-N-[4-[2-(l.2,3.4-tetrahvdro-6,7-dimethoxy-2-

isoguinolinyl)ethvl]phen·-111-4-acridinecarboxamide 

A mixture of 9,1 O-dihydro-5-methoxy-9-oxo-4-acridinecarbox.ylic acid (l.3g) 

and 1-hydroxybenzmdazole (0.43g} in DMF (30ml) was stirred at room temperature 

30 for lOmin. Intermediate 2(c) (lg) in DMF (20ml) was then added, followed by 

dicyclohexylcarbodiimide (C.66g} and die mixture was stirred at room temperature 
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for 16h and then filtered. The filtrate was concenttated in vacuo, treated with dilute 

sodium hydroxide solution and extracted with dichloromethane. The organic layer 

was then washed with water, dried and evaporated to give a residue.which was 

.purified by column chromatography eluting with dichloromethane:methanol (97:3) 

5 to give a solid which was recrystallised from isopropanol and filtered off to give the 

title compound (0.4g), m.p. 215-2250. 

Analysis Found : 

C34H33N3o5 requires : 

C,72.3; H,5.9; N,7.4; 

C,72.5; H,5.9; N,7.4%. 

10 Example2 

9, l O-Dihydro-5-methoxy-9-oxo-N-C 4-[ [3-( 1.2,3.4-tetrahydro-6, 7-dimethoxy-2-

isoquinolinyl)propyl]thiolphenyl]-4-acridinecarboxamide 

A mixture of 9 ,l O-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0. 7 g) 

and 1-hydroxybenzatriazole (0.35 g) in O:MF (20ml) was stirred at room temperature 

15 fQr lOmin. Intermediate 2(b)" (0.9g) in DMF (20ml) was then added, followed by 

dicyclohexylcarbodiimide (0.Sg) 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. 1990. 

25 

Analysis Found: C,67.7; H,5.9; N,6.6; S,5.2; 

C35H35N305S(O.SH20) requires: C,67.9; H,5.9; N,6.8; S,5.2%. 

Example 3 

9, I 0-Dihydro-5-methoxy-9-oxo-N-[ 4-(3-(1,2.3.4-terrahydro-6,7-dimethoxy-2-

isoquinolinyl)propo~yJphenyl]-4-acridinecarboxamide 

A mixture of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (1.Sg) 

30 and 1-hydroxybenzotriazole (0.5g) in DMF (30m1) was stin·ed at room temperature 

for lOmin. Intermediate 2(a) (l.27g) in DMF (20ml) was then added, followed by 



-77 -

dicyclohexylcarbodiimide (0.76g) 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 give a residue which was purified by 

5 column chromatography eluting with d!chloromethane:methanol (97:3). The solid 

was recrystallised from isopropanol and filtered off to give the title compound 

(0.89g), m.p. 1900. 

10 

Analysis Found : 

C35H35N306 requires : 

C,68.6; H,5.9; N,6.8; 

C,68.6; H,6.1; N,6.9%. 

Example4 

5-Fluoro-9.10-dihydro-9-oxo-N-[4-U3-(l,2.3,4-tetrahydro-6.7-dimethoxy-2-

isoguinolinyl}propyllthiolphenyl}-4-acridinecarboxamide 

A mixture of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (lg) and 

15 1-hydroxybenzotriazole (0.5g) in DMF (30ml) was stirred at room temperature for 

lOmin. Intermediate 2(b) (l.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 isopropanol and filtered off to give the title compound 

(0.28g), m.p. 1620. 

Analysis Found: 

25 C34H32FN304S requires : 

C,66.1; H,5.4; F,3.0; N,6.8; S,5.3; 

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 I to 

4. 

30 Example 5 
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9 .1O-Dihydro-5-methyl-9-oxo-N-[4-[[3-( 1,2,3.4-tetrahydro-6. 7-dimethoxy-2-

isoguinolinyl)propyllthio Jphenyll-4-acridinecarboxarnide 

The coupling of 9, 10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid (-lg) 

with Intermediate 2(b) (l.4g) gave, after crystallisation from isopropanol, the title 

5 compound (0.45g), m.p. 1550. 

Analysis Found : 

C35H35N3o4S{Hz0) req~ires : · 

Example 6 

C,68.8; H,5.9; N,6.8; S,5.0; 

C,68.7; H,6.1; N,6.8; S,5.2%. 

· 10 9.10-Dihydro-9-oxo-N-1"4-1"3-(1.2.3.4-tetrahvdro-6. 7-dimethoxy-2- = 

isoguinolinyl)propoxy)phenyll-4-acridinecarboxamide 

15 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8g) with 

Intermediate 2(a) (1. lg) gave, after crystallisation from isopropanol, the title 

compound (0.27g), m.p. 2200. 

Analysis Found : 

C34H33N305(0.5H20) requires : 

Example 7 

C,71.4; H,5.9; N,7.3; 

C,71.3; H,6.0; N,7.3%. 

9, 10-Dihydro-9-oxo-N-[ 4-[2-( 1.2.3 ,4-tetrahydro-6.7-dimethoxy-2-

20 isoguinolinyl)::thoxy)phenyll-4-acriclinecarboxamide 

25 

30 

The coupling of 9, 10-dihydro-9-oxo-4-acridinecarboxylic acid (0.37 g) with 

Intermediate 5(a) (0.51g) gave: after crystallisation from isopropanol, the title 
0 compound (0.27g), m.p. 154 . 

Analysis Pound : 

C33H31 N30s(0.5H20) requires : 

Example R 

C,70.4; H,5.7; N,7.5; 

C,70.9; H,5.8; N,7.5%. 

9. 10-Dih ydro-9-oxo-N-[ 4-[[3-{ 1.iJ.4-tetrahydro-6. 7-dimethoxy-2-

isoguinolinyl)propyllthio}phenyl]-4-acridinecarboxamide 

.... · 
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The coupling· of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8g) with 

Intermediate 2(b) (lg) gave. after crystallisation from isopropanol, the ti.tie 

compound (0.04g), m.p. 1820. 

Analysis Found : C,67.3; H,5.6; N,6.9; S,5.25; 

Example9 

9 .1O-Dihydro-5-methyl-9-oxo-N-[4-[ 4-( 1.2.3.4-tetrahydro-6. 7-dimethoxy-2-

isoguinolinyl)butyl]phenyll-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acriclinecarboxylic acid (lg) 

with Intermediate 2(d) (1.34g) gave, after crystallisation from ethanol/acetone, the 

title compound (0.86g), m.p. 1400. 

Analysis Found : 

C36H37N304 (H20) requires: 

C,73.1; H,6.3; N,6.8; 

C,72.8; H,6.5; N,7.1%. 

Example 10 

9.10-Dihydro-5-methoxy-9-oxo-N-[4-[3-(l.2.3.4-tetrahydro-6.7-dimethoxy-2-

isoguinolinyl)propyllphenyll-4-acridinecarboxamide 

The coupling of 9, 1 O-dihydro-5-methoxy-9-oxo-'4-acridinecarboxylic acid 

20 (0.65g) with Intermediate S(b) (0.53g) gave, after crystallisation from isopropanol, 

the title compound (0.3g), m.p. 1350. 

Analysis Found : 

C35H35N30 5 (H20) requires : 

25 Example 11 

C,70.9; H,6.0; N,6.7; 

C,70.6; H,6.3; N,7.05%. 

9.10-Dihydro-5-methyl-9-oxo-N-[ 4-[3-(1.2.3.4-tetrahydro-6.7-dimethoxy-2-

isoguinolinyl)propyl]phenylJ-4-acridinecarboxamide 

The coupling of 9, 10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid 

(0.6lg) with Intermediate S(b) (0.53g) gave, after crystallisation from isopropanol, 

30 the title compound (0.45g), m.p. 1200. 

Analysis Found : C,73.2; H,6.15; N,7.3; 
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C,73.7; H,6.35: N.7.4%. 

Example 12 

. 5-Fluoro-9,10-dihvdro-9-oxo-N-[ 4-[2-(1,2,3.4-tetrahydro-6,7-dimethoxy-2-

5 isoguinolinyl)ethyllphenyll-4-acridinecarboxamide_ 

The coupling of 5-fluoro-9, 1 O-dihydro-9-oxo-4-acridinecarboxylic acid (1 g) 

with Intermediate 2(c) (0.8 lg) gave, after crystallisation from 

acetvnitrile/isopropanol (l:l), the title compound (0.2g), m.p. 2120. 

Analysis Found: C,69.4; H.5.2; N,7.8; 

10 C33H30FN304(H20) requires : C,69.6; H,5.6; N,7.4%. 

15 

20 

Example 13 

5-Fluoro-9,10-dihydro-9-oxo-N-£4-[3-(l,2,3,4-tetrahydro-6,7-dimethoxy.;.2-

isoguinolinyl)propyl]phenyll-4-ncridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (lg) 

with Intennediate S(b) (0.85g) gave, after crystallisation from isopropanol, the title 

compound (0.4g), m.p. 1660. 

Analysis Found : 

C34H32FN304(H20) requires : 

C,70.3;.H,5.4; N,7.2; 

C,69.9; H,5.8; N,7.2%. 

Example 14 

9.10-Dihydro-5-methvl-9-oxo-N-(4-(2-(1,2,3.4-tetrahydro-6,7-dimethoxy-2-

isoguinolinyl)ethyllphenyll-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. 1750. 

Analysis Found : 

C34H33N30 4CH20) requires: 

30 Example 15 

C,71.8; N,6.2; N,7.2; 

C,72.2; H,6.2; N,7.4%. 



- 81 -

9.10-Dihydro-N-[2-methoxy-4-(3-( 1.2,3.4-tetrahvdro-6, 7-dimethoxy-2-

isoguinolinyl)propyl]phenyll-5-methyl-9-oxo-4-acridinecarboxamide 

A mixture of9,10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid (lg) and 

1-hydroxybenzotriazole (0.53g) in DMF (30ml) was stirred at room temperature for . 

5 lOmin. Intermediate 16(a) (1.28g) in DMF (20ml) was then added, followed by 

dicyclohexylcarbodiimide (0.74g) 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.dichlorometh.ane. The organic layer 

was then washed with water, dried and concentrated to give a residue which was 

10 purified by column chromatography eluting with dichloromethane:methanol (95:5) 

to give a solid which was recry~tallised from ether to. give the title compound 

(0.54g), m.p. 1740. 

15 

Analysis Found : 

C36H37N30:;_ requires : 

C,72.9; H,6.3; N,7.4; 

C,73.1; H,6.3; N,7.1%. 

Example 16 

9.1O-Dihydro-5-methoxy-N-[2-methoxy-4-[3-(1.2,3.4-tetrahydro-6,7-dimethoxy-2-

isoquinolinyl)propyllphenyll-9-oxo-4-acridinecarboxamide 

A solution of Intermediate 16(a) (l.28g) and dicyclohexylcarbodiimide 

(0.74g) in DMF (20ml) was added to a stirred solurion of 9;10-dihydro-5-methoxy-

20 9-oxo-4-acridinecarboxylic acid (lg) and 1-hydroxybenzotriazole (0.5g) in DMF 

(20ml). 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 with dichloromethane:methanol (9:1) to give a solid which 

was crystallised from ether to give the title compound (0.43g), m.p. 1880. 

Analysis Found : 

C36H37N3o6 requires : 

30 

C,70.9; H,6.4; N,7.0; 

C,71.15; H,6.l; N,6.9%. 



-----------------------------~··-"--·-

- 82-

The following compounds were prepared in a similar manner to Examples 15 

and 16. 

Example 17 -

5 5-Fluoro-9. 10-dihydro-N-[2-methoxy-4-[3-(1 .2.3.4-tetrahydro-6.7-dimethoxy-2-

isoquinolinyl)propoxy]phenyll-9-oxo-4-acridinecarboxamide 

10 

The coupling of 5-fluoro-9,10-dihr.dro-9-oxo-4-acridinecarboxylic acid 

(0.31g) with Intermediate 8(a) (0.4g) gave, after crystallisation from isopropanol, the 

title compound {0.2g), m.p. 1520. 

Analysis Found : C,65.7; H,5.6; F,3.0; N,6.9; 

Example 18 

9.10-Dihydro-5-methoxy-N-[2-methyl-4-[3-(l.2.3.4-tetrahydro-6.7-dimethoxy-2-

15 isoauinolinyl)propoxylphenyll-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(l.5g) with Intermediate 8(b) (1.3g) gave, after crystallisation from 

isopropanoVethanol, the title compound (0.53g), m.p. 16QO. 

Analysis Found : C,69.6; H,5.8; N,6.5; 

20 C36H37N306(0.SH20) requires: C,70.1; H,6.2; N,6.8%. 

25 

30 

Example 19 

9 .1O-Dihydro-5-methyl-N-[2-methyl-4-[3-(1.2.3.4-tetrahydro-6. 7-dimethoxy-2-

isoguinolinyl)propoxylphenyll-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid (lg) 

with Intermediate 8(b) (1.4g) gave, after crystallisation from acetone, the title 

compound (0.73g), m.p. 1600. 

Analysis Found : 

C36H37N305 (H20) requires : 

Example 20 

C,71.0; H,6.1; N,6.5; 

C,70.9; H,6.4; N,6.9% .. 
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9.IO-Dihvd.ro-5-methoxv-N-[2-methyl-4-[2-(1.2.3,4-tetrahydro-6.7-dimethoxy-2-

isoguinciinyl)ethyllphenyl]-9".'ox<.'-4-acridinecarboxarnide 

The coupling of 9, 10-dihydro-5-metho"y-9-oxo-4-acridinecarboxylic acid 

{1.7g) with Intermediate 16(c) {l.7g) gave, after crystallisation from ethanol, the title 

5 £.QID~nd (0.21g). m.p. 200-2010. 

Analysis .Found: C,71.9; H,5.9; N,6.9; 

C35H35N305(0.5H20) requires : C,71.65; H,6.2; N,7.2%. 

Example21 

10 5-Fluoro-9.1 O-dihvdro-N-£2-methyl-4· (2-( 1 .2.3.4-tetrahydro-6,7-dimethoxy-2-

isoouinolinyl)ethylJphenylJ-9-oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (lg) 

with Intermediate 16{c) (l.25g) gave, after crystallisation from ethanol, the title 

compound (0.32g), m.p. 2100. 

15 Analysis Found: C,71.2; H,5.9; F,3.4; N,7.4; 

C34H32FN304 (0.5 H20) requires: C,71.1; H,5.8; F,3.3; N,7.3%. 

Example 22 

9. 10-Di hydro-N-f 2-methoxy-4-[3-{ 1 .2.3 .4-tetrahydro-6. 7-dimethoxy-2- . 

20 isoguinolin yl)propoxv lnhenvll-5-methyl-9-oxo-4-acridinecarboxamide 

25 

30 

The coupling of 9.10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid 

(0.7g) with Intermediate 8(a) (lg) gave. after crystallisation from acetonitrile, the 

title compound (0.83g), m.p. 183-1840. 

Analysis Found : 

C36H37N306 (0.5H20) requires: 

C,70.2; H,6.1; N,6.8; 

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)propyllphenylJ-9.1 O-dihydro-5-methoxy-9-oxo-4-acridinecarboxamide 
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The coupling of 9, 1 O-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(0.65g) with Intermediate 16(b) (0.6g) gave, after crystallisation from 

isopropanoVacetonitrile (9:1), the title compound (0.22g), m.p. 1980. 

Analysis Found : C,71.1; H,6.4; N,6.9: 

C37H39N306 requires: C,71.5; H,6.3; N,6.8%. 

Example24 

N-[2-Methoxy-4-[3-[[(3A-dimethoxyphenyl)methyllmethylaminol 

propoxylphenyll-5-fluoro-9 .1 O-dihydro-9-oxo-4-acridinecarboxamide 

A mixture of S-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (lg) and 

10 1-hydroxybenzoniazole (O.Sg) in DMF (30 inl) was stirred at room temperature for 

10.min. Intermediate 22(b) (1.2g) in DMF (15 ml) was then added, followed by 

dicyclohexylc~rbodiimide (0.8g) and the mi"<ture 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 isoprop:mol to give the title compound (0.68g). M.p. 1080. 

20 

Analysis Found: C 66.4; H 5.5; F 3.0; N 7.0; 
I 

C34H34FN306(H20) Requires : C 66.11; H 5.8; F 3.1; N 6.8%. 

Example 25 

N-£2-Methyl-4-[3-[[(3.4-dimethoxyphenyl)methyrJmethylamino]propoxy) phenyll-

5-fluoro-9.10-dihydro-9-oxo-4-acridinecarboxamide 

A mixture of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (lg) and 

25 1-hydroxybenzotriazole (0.47 g) in DMF (30 ml) was stirred at room temperature for 

10 min .. Intermediate 22(a) (l.2g) in DMF (15 ml) was then added, followed by 

dicyclohcxylcarbodiimide (0. 7 g) and the: mixture was stirred at room temperature for 

16 h and then filtered. The filtrat: was concentrated in vacuo. created with dilute 

sodium hydroxide solution and extracted with dichloromethane. The combined, 

30 dried organic extracts were evaporated and the residue was purified by column 



5 

- 85-

chromatography eluting with dichloromethane- methanol (98:2). The solid was then 

recrystallised from isopropanol to give the title compound (0.86g). M.p. 1300. 

Analysis Found: C 69.93; H 5.89; F 3.2; N 7.3; 

C34H34FN305 Requires : C 69.97; H 5.87; F 3.2; N 7.2%. 

Example 26 

N-[2-Methoxy-4-[3-[[(3.4-dimethox.vphenyl)methyllmethylamino]propoxyl 

phenyll-9.1 O-dihydro-5-methoxy-9-"oxo-4-acridinecarboxamide 

A mixture of9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (lg) 

10 and 1-hydroxybenzotriazole (0.62g) in DMF (30ml) was stirred at room temperature 

·for 10 min. Intermediate 22(b) (lg) in DMF (20 ml) was then added followed by 

dicyclohexylcarbodiimide (0.62g) 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 methylene chloride. The combined, 

15 dried organic extracts were evaporated and the residue was purified by column 

chromatography on silica geJ, eluting with dichloromethane/methanol (97:3). After 

crystallization from isopropanol, the title compound was obtained as a solid (0.4 g). 

M.p. 1460. 

20 

Analysis Found: 

C35H37N307 Requires: 

C68.4; H5.9; N6.7; 

C68.7; H6.1; N6.9%. 

In the same way, the foJlowing compounds were prepared: 

Example 27 

25 N-[2-Methyl-4-[3-[[(3.4-dimethoxyphenyl)methylJmethylamino Jpropoxyl phenyll-

9, 10-dihydro-5-methyl-9-oxo-4-acridinecarboxamide 

The coupling of9,10-dihydro-5-methyl-9-oxo-4-acridine carboxylic acid (lg) 

with Intennediate 22(a) (1.23g) gave, after crystallization from isopropanol, the title 

compound as a solid (l.2g). M.p. 1460. 

30 Analysis Found : C 72.5; H 6.5; N 7 .1; 

C35H37N305 Requires : C 72.5; H 6.4; N 7 .2%. 
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Example28 

N-[2-Methyl-4-[3-[[(3,4-dirnethoxyphenyl)rnethyl]rnethylamino]propoxyl phenyl]-

9 .10-dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.9g) with 

s - Intermediate 22(a) (l.2g) gave, after crystallization from isopropanol, the title 

compound as a solid (1.3g}. M.p. 145-1500. 

NMR includes d 2.2 and 2.3 (2s,2x3H;N-CH3 and CH3~Ar), 3.4(s,2H,CHrAr), 

3. 7(s,6H,OCH3), 6.6-8.S(m, 13H. aromatics). 

10 Example 29 

N-f2-Methyl-4-£2-[((3.4-dimethoxyphenyJ)methyl!methylamino]ethoxyl phenyll-

9.10-dihydro-5-methoxy-9-oxo-4-acridinecarboxamide 

15 

The coupling of 9, 1 O-dihydro-5".'methoxy-9-oxo-4-acridine carboxylic acid 

(l.2g) with Intennediate 22(d) (l.12g) gave, after crystallization fr9m ethanol, the 

title cornoound as a solid (0.6g): M.p. 178-i 790. 

Analysis Found: C 70.1; H 6.1; N 7.1; 

C34H35N306 Requires: C 70.2; H 6.1; N 7.2%. 

Example 30 

20 N-[2-Ethyl-4-(3-[[(3,4-dimethoxyphenvl)methyllmethylamino] propoxylphenyll-5-

fluoro-9, 10-dihydro-9-oxo-4-acridinecarboxamide . 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (lg) 

with Intermediate 22(c) (l.2g) gave, after crystallization from isopropanol, the title 

compound as a solid (0.95g). M.p. 1460. 

25 Analysis Found: C 70.3; H 6.1; F 3.2; N 7.0; 

C70.3; H6.l; F3.1; N7.0%. 

Example 31 

N-[2-Methoxy-4-f 3-f r (3 .4-dimeth oxy phenyl) me thy ll me thy lam i no] 

30 propoxy]phenylJ-9. 1O-dihydro-5-methy1-9-oxo-4-acridinecarboxamide 
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The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridine carboxylic acid 

(0.8g) with Intermediate 22(b) (1.14g) gave, after crystallization from isopropanol, 

the title compound as a solid (0.4g). M.p. 156-1570. 

Analysis Found.: 

~5H37N3o6 Requires : 

Example32 

C 70.6; H 6.3; N 7 .15; 

C70.6; H 6.3; N7,05%. 

· N-£2-Methyl-4-(2-[[(3.4-dimethoxyphenyl)methyllmethylaminolethyll phenyll-5-

fluoro-9.1 O-dihydro-9-oxo-4-acridinecarboxamide 

10 The coupling of 5-fluoro-9,10-dihyd:ro-9-oxo-4-acridine carboxylic acid 

15 

20 

25 

30 

(0.82g) with Intennediate 27(a) (1.07g) gave, after crystallization from ethanol, the 

title compound as a yellow solid (0.21 ~). M.p. 1250. 

Analysis Found: C 68.3; H 5.8; F 3.3; N 7.2; 

C33H32FN304 {1.5 H20) Requires: C68.3; H 6.1; F3.3; N7.2%. 

Example33 

N-[2-Methyl-4-(2-[[(3.4-dimethoxyphenyl)meth~llmethylaminol ethyll~~enyll-

9.1 O-dihydro-5-methyl-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridine carboxylic acid 

(0.8g) with Intennediate.27{a) {lg) gave;, after crystallization from ethanol, the title 

compound as a yellow solid (0.45g). M.p. 160-161 o. 
Analysis Found : C 73.4; H 6.3; N 7 .5; 

C34H35N304 (0.5 H20) Requires: C 73.1; H 6.5; N 7.5%. 

Example34 

N-£2-Methoxy-4-(2-([(3.4-dimethoxyphenyJ)methyl]methylaminoJ ethyllphenyll-5-

fltioro-9.l O-dihyclro-9-oxo-4-acridineca.rboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (lg) 

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; H5.8; N7.5; 
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C69.6; H5.6; N7.4% 

Example 35 

N-[2-Methyl-4-[3-[[(3.4-dimethoxyphenyl)methvllmethylaminol propyllphenyll-

5 9, l 0-dihydro-5-methoxy-9-oxo-4-acrldinecarboxamide 

10 

15 

20 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridine carboxylic acid 

(0.69g)-with Intennediate 27(c). (0.65g) gave, after crystallization from isopropanol, 

the title compound as a solid (0.185g). M.p. 1540. 

Analysis Found : C 72.65; H 6.4; N 7 .O; 

C 72.5; H 6.4; N 7 .25%. 

Example 36 

N-£2-Methyl-4-[3-[[(3,4-dimethoxmhenyllmethyllmethylaminol propyllphenyll-5-

fluoro-9, 1 O-dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (0.Sg). 

with Intennediate 27(c) (0.59g) gav~ after crystallization from isopropanol, the title 

compound as a solid (0~26 g). M.p. 1320. 

Analysis Found : C 71.9; H 6.0; F 3.3; N 7 .3; 

C34H34FN304 Requires : C 71.9; H 6.0; F 3.3; N 7.45%. 

Example 37 

N-[2-Methoxy-4-[3-[[(3.4-dimethoxyphenyl)methvllmethylaminol propyllphenyll-

9, 1 O-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.Sg) gave, after crystallization from isopropanol, the 

title compound as a solid (0.16g). M.p. 1050. 

Analysis Found : C 70.6; H 6.3; N 6.9; 

C35H37N30 6 Requires : C 70.6; H 6.3; N 7.0%. 

30 Example 38 
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N-[2-Methoxv-4-[3-[[(3.4-dimethoxyphenyl)methyl]methylami.no] propyl]phenyll-

5-fluoro-9, I O-d1hy<ii"o-9-oxo-4-acridinecarboxamicfe 

The coupling of 5-fluoro-9, 10-dihydro-9-oxo-4-acridine carboxylic acid (0.4g) 

with Intermediate 30 (0.5g) gave, after crystallization from ethanol/cyclohexane, the 

5 title compound as a solid (0.26 g). m.p. 170-1900. 

Analysis Found: 

C34H34FN3o5,H20 Requires: -· 

Example 39 

C67.7; HS.7; N6.6; 

C67 .9; H6.0; N7 .0%. 

10 N-[4-[ 4-[[ (3.4-Dimethoxyphenynmethyl Jmethvlamino !butyllphenyll-5-fluoro-9, IO­

dihydro-9-oxo-4-acridinecarboxamide 

A mixture of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.42 g) 

and 1-hydroxybenzotriazole {0.27 g) in DMF (30 ml) was stirred at room 

temperature for 10 min~ lntennediate 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 fiiti11te was concentrated in vacuo, treated 

with dilute sodium hydroxide solution, and extracted with dichloromethane. The 

combined, dried, organic extract~ wc::re evaporated to lea\te an oil which was purified . 

by column chromatography eluting with dichlommethane/methanol (95:5) to give an· 

20 oil which was crystallised from ethanol and filtered off to give the title compound 

{0.32g). MP: 1310. 

Analysis Found: 

C34H34FN304 Requires : 

C,7 l .4;H,5.9:N.7.3; 

C,71.9;H,6.0;N,7.4%. 

25 Example 40 

N-[4-[2-[[(3,4-DimethoxvphenvnmethyllmethvlaminoJethyl]phenyll-9. lO-dihydro-

5-methoxy-9-oxo-4·acridinecarboxamirle 

·A mixture of 9,10-d:ihydro-5-rnethoxy-9-oxo-4-acridinecarboxylic acid (0.8 g) 

and 1-hydroxybenzotriazole (0.41 g) in DMF (50 ml) was stirred at room 

30 temperature for 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 
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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 chromatography eluting with dichloromethane/methanol (95:5) to give a 

5 solid. This was crystallised from isopropanol and filtered off to give the title 

· compound(0.31g), MP: 1120. 

Analysis Found: 

C33H33N305 Requires : 

C,7 l .3;H,6.0;N ,7 .35; 

C,71.S;H,6.0;N,7.6%. 

10 Example 41 

N-[ 4-[ 4-[[(3.4-Dimethoxyphenyl)methyllmethylamino )butyllphenyll-9.1 O-dihydro-

9-oxo-4-acridinecarboxamide 

A mixture of 9, l O-dihydro-9-oxo-4-acridinecarboxylic acid ( 4 g} and 1-

hydroxybenzotriazole (2.83 g) in DMF (50 ml) was stirred at room temperature for 

15 10 min. Intermediate 33(a) (5.5g) in DMF (100 ml) was then added, followed by· 

dicyclohexylcarbodiimide (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 

was crystallised from methanol and then filtered off to give the title compound (3.2 

g), MP: 1400. 

25 

Analysis Found : 

C34H35N304 Requires: 

C,74.3;H,6.5;N,7.7; 

C,74.3;H,6.4;N,7.6%. 

Example 42 

N-(4-(2-([(3.4-Dimethoxyphenyl)methyllmethylamino]ethyl)phenyll-9,lO-dihydro-

9-oxo-4-acridinecarbox.arnide 

A mixture of 9, 1 O-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 

1.0 min. Intermediate 33(b) (lg) in DMF (10 ml) was then added followed by 
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.dicyclohexylcarbodiimide (0.7 g).The mixture was stirred at room temperature for 

16 hand 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 

5 chromatography eluting with dichloromethane/methanol (9: 1) to give a solid. This 

solid was crystallised from acetonitrile and filtered off to give the title compound 

. (0.35 g), MP : 1720 .. 

10 

Analysis Found : 

C32H31N3o4 Requires: 

C,73.6;H,6.0;N,8.0; 

C,73.7;N,6.0;N,8. l %. 

. The following compounds were prepared in a similar manner to Examples 39 

to 42·: 

Exarnple43 

15 N-[4-[[3-(((3,4-Dimethoxyphenyl)methyllmethylarnino]propyllthiol phenylJ-9.10-

dihydro-9-oxo-4-acridinecarboxarnide 

·20 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.Sg) with 

Intermediate 38(d) (1. l 6g) gave, after crystallisation from ethanol, the title 

compound (0.28g), MP: 1400. 

Analysis Found : 

C33H33N304S Requires : 

C,69.7;H,5.7;N,7.5; 

C,69.8;H,5.9;N,7.4 %. 

Example44 

N-[4-[2-[(Phenylmethyl)methylamino]ethoxylphenyll-9.10-dihydro-9-oxo-4-

25 acridinecarboxarnide 

30 

The coupling of 9,10'.:"dihydro-9-oxo-4-acridinecarboxylic acid (1 g) with 

Intermediate 36(c) (lg) gave, after crystallisation from ethanol, the title compound 

(0.8g), MP : 1730. 

Analysis Found : 

C30H27N303 Requires : 

C,75.5;H,5.6;N ,8.8; 

C,75.45;H,5.7;N,8.8 %. 
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Example45 

N-[ 4-(3-[[2-(3 .4-Dimethoxyphenyl}ethyl Jmethylamino ]propoxy]pheny IJ-9. IO­

dihyclro-9-oxo-4-acridinecarboxamide 

The .coupling of 9, 1 O-dihydro-9-oxo-4-acridinecarboxylic acid ( 1 g) with 

5 Intermediate 38(a) (1.44 g) gave, after crystallisation from ethanol, the title 

compound (0.82 g), MP: 1400. 

Analysis Found : 

C34H35N305 Requires : 

C,71.7;H,6.3;N,7.4; 

C,72.2;H,6.2;N,7.4 %. 

10 E~ample 46 

N-[ 4-[3-[[(3.4-Dimethoxyphenvl)methyl]methylamino]propoxylphenylJ-9.10-

dihyclro-5-methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(2g) with Intermediate 38(c) (2.4g) gave, after crystallisation from isopropanol, the 

15 title comoound (1.2g), MP: 1800. 

Analysis Found : 

·. C34H35N3o6 requires : 

Example47 · 

C,70.l; H,6.1; N,7.2; 

C,70.2; H,6.1; N ,7 .2%. 

20 N-[ 4-[2-[[2-( 4-Methoxyphenyl)ethyllmethylamino JethoxylphenylJ-9, 1 O-dihydro-9-

oxo-4-acridinecarboxamide · 

25 

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. 

Analysis Found : 

C3zH31 N304 Requires : 

C,73.6;H,6.0;N.8.0; 

C,73.7;H,6.0;N,8.1 %. 

Example48 

N-[4-[3-[[2-(4-Methoxyphenyl)ethyl]methylamino]propoxvlphenyll-9.10-dihydro-

30 9-oxo-4-acridinecarboxamide 
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The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 

Intermediate 38(b) (0.94 g) g~ve, after crystallisation from ethanol, the title 

compound (0.9 g), MP: 1600. 

Analysis Found : 

c33H33N3o4 Requires : 

C,73.9;H,6.2;N,7.8; . 

C,74.0;H,6.2;N,7.8 %. 

Example49 

N-[4-[2-[[(4-Methoxyphenyl)methyllmethylamino]ethoxvlphenyll-9.10-dihydro-9-

oxo-4-acridinecarboxamidc:: 

The coupling of 9.,10-dihy<lro-9-oxo-4-acridinecarboxylic acid (0.6 g) with 

Intermediate 36(f) (0.72 g) gave, after crystallisation from methanol, the title 

compound (0.18 g), MP: 1'160. 

Analysis Found : 

C31H29N304 Requires: 

C,73.5;H,5.8;N,8.1; 

C,73.35;H,5.8;N,8.3·%. 

·Example SO 

N-[4-[2-[[(4-Methylphenyl)methyllmethylamino]ethoxy]pbenyll-9.10-dihydro-9-

oxo-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 : 

C31 H29N3o3 Requires : 

C,75.3;H,6.0;N,8. l; 

C,75.7;H,5.95;N,8.55 %. 

25 Example 51 

N-[4-12-[[(3,4-Dimethoxyphenyl)methyl·lmethylaminoJethoxyJphenylJ-9.10-

dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-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; 
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C,71.5;H,5.8;N,7.8%. 

Example52 

N-C 4-[2-[[[ 4-(Methylthio)phenyllmethyl]methylamino ]ethoxylphenyll-9. I 0-

5 dihydro-9-oxo-4-acridinecarboxamide 

10 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 

Intermediate 36(h) (1 g) gave, after crystallisation from ethanol, the title compound 

(0.75 g), MP: 1500. 

Analysis Found : 

Requires: 

C,71.l;H,5.6;N,7.9;S,5.8; C31H29N303S 

C,71. l;H,5.6;N,8.0;S,6.1 %. 

Example53 

N-[4-[2-[[(3.4-Dimethoxyphenyl)methylJmethylaminolethoxylphenylJ-9.10-

dihydro-2-(methylthio)-9-oxo-4-acridinecarboxamide 

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 : 110°. 

Analysis Found : 

Requires: 

20 Example 54 

C,68.1;H,5.65;N,7 .O;S,5.4; ~3H33N305S 

C,67 .9;H,5. 7;N ,7 .2;S,5.5%. 

N-[ 4-[2-[[(3.4-Dimethoxyphenyl)methyl]methylamino Jethoxy]phenyll-9.10-

dihydro-7-(methylthio )-9-oxo-4-acridinecarboxamide 

The coupling of 9, 10-dihydro-7-(methylthio )-9-oxo-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: 1600. 

Analysis Found: C,67.8;H,5.8;N.7.l;S,5.4; C33H33N305S 

Requires: C,67.9;H,5.7;N,7.2;S,5.5 %. 

Example55 

30 N-[ 4-[2-[(2-(3.4-Dimethoxyphenyl)etnyl)methylamino ]ethoxy]phenyll-9, 1 O­

dihydro-2-(methylthio )-9-oxo-4-acridinecarboxamide 
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The coupling of Intermediate 39 (0.8g) with Intermediate 36(a) (0.93 g) gave, 

after crystallisation from ethanol the title compound (0.46 g), MP: 1500. 

Analysis Found : 

Requires: 

C,68.0;H,5.8;N,7.0;S,5.1: C34H35N305S 

C,68.3;H,5.9;N,7.0;S,5.4 %. 

Example 56 

N-[4-[2-[[2-(3.4-Dimethoxyphenyl)ethylJmethylamino]ethoxy)phenylJ-9.10-. 

dihydro-10-methyl-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-10-methyl-9-oxo-4-acridinecarboxylic acid 

10 (0.72g) with Intermediate 36(a) (0.9g) gave, after crystallisation from isopropanol, 

the title compound (0.8g), MP: 1390. 

Analysis Found : C,72.25; H,6.2; N,7 .4; 

C34H35N305 Requires : C,72.2; H,6.2; N,7.4%. 

15 Example 57 

· N-[ 4-[2-[[(3,4-Dimethoxyphenyl)methyl]methylamino]ethoxylphenyll-9.1 O­

dibydro-5-methoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-clihydro-5-methoxy-9-oxo-acridinecarboxylic acid (0.8 

g) with Intennediate 36(b) (0.94 g} gave, after crystall~sation from ethanol, the title 

20 compound (0.25 g), MP: 1840. 

Analysis Found : 

C33H33N3o6 Requires : 

Example 58 

C,69.9;H,6.0;N,7 .4; 

C,69.8;H,5.9;N,7.4 %. 

25 N-f 4-[2-[[2-(3.4-Dhnethoxyphenyl)ethyHmethylaminoJethoxy]phenylJ-9.10-

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide 

30 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 

g) with Intermediate 36(a) (0.98 g) gave, after crystallisation from ethanol the title 

compound (0.25 g), MP: 1900. 

Analysis Found : 

C34H35N306 Requires : 

C,70.0;H,6.l;N,7.3; 

C,70.2;H,6.1 ;N ,7 .2 %. 
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Example59 

N-[4-[3-[[(3,4-Dimethoxyphenyl)methyllmethylamino]propoxy]phenyll-9. 10-

dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (1 g) with 

s Intermediate 38(c) (1.4 g) gave, after crystallisation from ethanol, the title compound 

(0.8g), MP: 1300. IR includes signals at 1650 (CONH), 1620 (CO) and 3350cm-1 

(NH). 

Example60 

10 N-[ 4-£3-[[(3,4-Dimethoxyphenyl)methyl tmethylamino Jpropoxylphenyll-5-fluoro-

9, 10-dihydro-9-oxo-4-acridinecarboxamide 

15 

20 

25 

30 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) 

with Intermediate 38(c) (lg) gave, after crystallisation from ethanol, the title 

compound (0.52 g), MP : 1500. 

Analysis Found : 

Requires: 

C,69.6;H,5.7;F,3.25;N,7.3; C33H32FN305 

.. C,69.6;H,5.7;F,3.3;N,7.4 %. 

Example61 

N-(4-(2-[[2-(3,4-Dimethoxyphenyl)ethyl)methylamino]ethyllphenyl]-9,10-dihydro-

9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.76 g) with 

Intermediate 33(e) (lg) gave, after crystallisation from acetonitrile, the title 

compound (0.7g), MP: 1800. 

Analysis Found : 

C33H33N3o4 Requires : 

Example62 

C,73.5;H,6. l ;N ,7 .9; 

C,74.0;H,6.2;N,7 .8 %. 

N-[ 4-( 4-[[[ 4-(Methylthio )phenyllmethyl)methylamino Jbutyl]phenyll-9, l O-dihydro-

9-oxo-4-acridinecarboxamide 
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The coupling of 9, 10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 

Intermediate 33(j) (1 g) gave. after crystallisation from acetonitrile, the title . -
compound (0.64g), MP: 1350. 

Analysis Found : 

Requires: 

C,73.7;H,6.2;N,7.9;S,5.7; C33H33N302S 

C,74.0;H,6.2;N,7.8;S,6.0 %. 

Exarnple63 

N-[4-[4-[[(4-Fluorophenyl)rnethyllmethylarninoJbutvllphenyl]-9,10-dihydro-9-oxo-

4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.7 g) with 

Intennediate 33{i) (0.86 g) gave, after crystallisation from acetonitrile, the title 

compound (0.43 g), MP: 1510. 

Analysis Found : 

Requires: 

Example64 

.C,75.9;H,6.0;F,3.7;N,8.25; C32H3oFN302 

C,75.7;H,5.9;F,3.7;N,8.3 %. 

N-[ 4-[3-[[( 4-Methoxyphenyl)methy1Jmeti1ylamino ].propyl]phenyll-9.1 O-dihydro-9-. 

oxo-4-acridinecarboxamide 

The coupling of9,10-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: 1550. 

Analysis Found : 

C32H31 N303 Requires : 

C,76.2;H,6.l;N,7.9; 

C,76.0;H,6.2;N,8.3%. 

25 Example 65 

N-[4-[4-[[2-(4-Methoxyphenyl)ethyllmethylaminoJbutyllphenvlJ-9,10-dihydro-9-

oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-ac."Iidinecarboxylic 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; 
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C,76.5;H,6.6;N,7.9 %. 

Example66 

N-[ 4-[3-[[2-(3.4-Dimethoxyphenyl)ethyl]methylamino Jpropyllphenyl]-9 .1 O-

s dihyc!ro-9-oxo-4-acridinecarboxarnide 

10 

15 

20 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 

Intermediate 33(d) (1 g) gave, after trituration with ether, the title compound (0.88 

g), MP: 1140. 

Analysis Found : 

C34H35N3o4 Requires : 

Example67 

C,7 4.2;H,6.35;N ,7 .55; 

C,74.3;H,6.4;N,7.6 %. 

N-f 4-[ 4-H2-(3.4-Dimethoxvohenyl>ethyllmethylaminolbutvllphenyll-9.10-dihydro-

9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-a<.-ridinecarboxylic 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 : 

C35H37N3o4 Requires : 

· C,7 4.2;H,6.5;N ,7 .6; 

C,74.6;H,6.6;N,7.45 %. 

Example 68 

N-[4-[2-[[2-(4-Methoxyphenyl)ethyllmethylaminoJethyl]phenylJ-9.10-dihydro-9- · 

oxo-4-acridinecarboxamidC 

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: 1790. 

Analysis Found : 

-C32H31N303 Requires: 

30 Example 69 

C,76.0;H,6.l;N,8.1; 

C,76.0;H,6.2;N,8.3 %. 
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N-C 4-(3-[[(3,4-Dimethoxyphenyt)methyl]methylamino JpropylJpheny l]-9, 1 O­

dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 9, 1 O-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 

Intermediate 33(f) (1 g) gave, after crystallisation from acetonitrile, the title 

5 compound (1 g), MP : 1120. 

Analysis Found : 

C33H33N3o4 Requires : 

Example70 

C,74.l;H,6.2;N,7.7; 

C,74.0;H,6.2;N,7.8 %. 

10 N-[4-[5-[[{3.4-Dimethoxvohenyl)methyllmethylamino]pentvllphenyll-9.10-dihydro-

15 

9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 

Intermediate 33(1) (1.15 g) gave, after trituration with ether, the title compound (0.41 

g), MP: 1100. 

Analysis Found : 

C35H37N304 Requires : 

Example71 

C,74.3;H,6.6;N,7.4; 

C,74.6;H,6.6;N,7.45 %. 

N-[ 4-[ 4-[[2-(3,4-Dimethoxyphenyl)ethyl)methylamino)butvllphenylJ-9.10-dihydro- · 

20 7-methoxy-9-oxo-4-acridinecarboxamide 

25 

30 

The coupling of 9,10-dihydro-7-methoxy-9-oxo-4-acridinecarboxylic acid (1. 

g) with Intem1ediate 33(c) (1.3 g) gave, after crystallisation from ethanol, the title 

compound (0.85 g), MP: 1550. 

Analysis Found: 

C36H39N305 Requires: 

Example 72 

C,72.7;H,6.9;N,7.05; 

C,72.8;H,6.6;N ,7 .1 %. 

N-[ 4-( 4-[[(3.4-Dimethoxyphenyl)methyl)methy lamino) butyl]phenyl"l-9. 10-dihydro-

5-methoxy-9-oxo-4-acridinecarboxamide 
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The coupling of 9,10-dihydro-5-methoxy-9-oxo-4·-acridinecar.boxylic acid (0.8 

g) with Intermediate 33(a) (0.98 g) gave, after crystallisation from isopropanol, the 

title compound (0.12 g), MP: 1570. 

Analysis Found : 

c35H37N3o5 Requires: 

C,' /1.9;H,6.4;N, 7 .2; 

C,72.5;H,6.4;N,7.25 %. 

Exampl~73 

N-[4-[3-[[(3.4-DimethoxyphenyJ)methylJmethylamino]propyl]phenylJ-5-fluoro-

9.l O-dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.72 

g} with Intermediate 33(t) (0.9g) gave, after crystallisation from ethanol, the title 

compound (0.89 g), MP : 1580. 

Analysis Found : 

Requires: 

C, 71.9;H,6.1 ;F ,3.25;N, 7 .7; C33H32FN 304 

C,71.65;H,5.8;F,3.4;N,7.6 %. 

Example74 

N-[4-[2-[[(3.4-Dimethoxyphenyl)methyl]methylamino]ethyl)phenyll-5-fluoro-9,10-

dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (lg) 

20 with Intermediate 33(b) (1.2 g) gave, after crystallisation from ethanol, the title 

compound (0.78 g), MP : 1750. 

Analysis Found : 

(0.5 H20) Requires: C,70.l;H,5.7;F,3.5_;N,7.65%. 

25 Example 75 

N-[ 4-( 4-[[(3;4-Dimethoxyphenyl)methyrtmethylarn ino J butyllphenylJ-9.10-dihydro-

5-nitro-9-oxo-4-acridinecarboxamide 

The coupling of 9,lO~dihydro-5-nitro-9-oxo-4-acridinecarboxylic acid (0.6g) 

with Intermediate 33(a) (0.7 g) gave, after crystallisation from acetonitrile, the title 

30 compound (0.35 g), MP : 1740. 

Analysis Found : C,68.6;H,5.7;N,9.5; 
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C,68.7;H,5.8;N,9.4 %. 

Example76 

N-[4-[2-[[(3,4-Dimethoxyphenyl)methylJmethylaminoJethyl]phenylJ-9.10-dihydro-

5 5-nitro-9-oxo-4-acridinecarboxamide 

10 

1,5 

20 

The coupling of9,10-dihydro-5-nitro-9-oxo-4-acridinecarboxylic acid (0.6 g) 

with Intermediate 33(b) (0.63 g) gave, after crystallisation from isopropanol. the title 

compound (0.45 g), MP: 1970. 

Analysis Found : 

C32H30N406 Requires : 

C,67.4;H.S.3;N,9.7; 

C,67.8;H,5.3;N.9.9 %. 

Example77 

N-[4-[5-[[(3.4-Dimethoxyphenyl)methyllmethylaminolpentylJphenylJ-5-fluoro-

9, 1 O-dihydro-9-oxo-4-acridinecarboxami~ 

The coupling of 5-fluoro-9,JO-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) 

with Intermediate 33(1) (1 g) g-ave, after crystallisation from acetonitrile, the title 

compound (0.29 g), MP: 1300. 

Analysis Found : 

Requires: 

Example78 

C,71.9;H,6.2;F,3.2;N,7.1; C35H36FN304 

C,72.3;H,6.2;F,3.3;N,7.2 %. 

N-f 4-[ 4-[[2-( 4-Methoxypheny l)ethyl)methvlamino lbutyl]phenvlJ-9, 1 O-ciihvdro-5-

methoxy-9-oxo-4-acridinecarboxamide 

The couplipg of9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 

25 g) with Intermediate 33(h} (0.93 g) gave, after trituration with ether, the title 

compound (0.31g),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 
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N-£4-(2-[[2-(3.4-Dimethoxyphenyl)ethyllmethylamino]ethyllphenyll-9.10-dihydro-

5-methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 

g) with Intermediate 33(e) (0.94 g) gave, after crystallisation from isopropanol, the 

5 title compound (0.17 g), MP: 1790. 

Analysis Found : 

C34H35N3o5 Requires : 

Example 80 

C, 72.3;H,6.0;N ,7 .8; 

C,72.2;H,6.2;N,7.4 %. 

10 N-[ 4-( 4-[[2-(3.4-Dimethoxyphenyl)ethyllmethylaminolbutvllphenyll-9.10-dihydro-

5-methoxy-9-oxo-4-acridine.carboxamide 

The coupling of9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 

g) with Intennediate 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-l (NH). 

20 

25 

Example 81 

N-C 4-(3-( [ (3,4-Dimethoxyphen yl)methyll methylamino Jpropyl]pheny lJ-9, 1 O­

dihydro-5-nitro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-nitro-9-oxo-4-acridinecarboxylic acid (0.8 g) 

with Intem1ediate 33(f) (0.R8 g) gave, after crystallisation from isopropanol, the title 

compound (0.29 g), MP : 1920. 

Analysis Found : 

C33H32N4o6 Requires : 

C,67.8;H,5.6;N,9.4; 

C,68.3;H,5.6;N,9.65 %. 

Example 82 

N-[4-[3-[[(3.4-Dimethoxvphenyl)methyllmethylaminoJpropylJphenylJ-9.10-

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9,1 O-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 

30 g) with Intermediate 33(t) (0.93 g) gave, after crystallisation from ethanol, the title 

compound (0.27 g), MP : 1800. 



Analysis Found : 

C34H35N3o5 Requires : 
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C,72.0;H,6. l:N,7 .6; 

C,72.2;H,6.2;N,7.4 %. 

5 N-[ 4-(2-((Phenylmethyl)ethylamino lethoxy]phenyll-9. 1 O-dihydro-9-oxo-4-

acrid.inecarboxamide 

10 

The coupling of 9, 10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 

Intermediate 36(i) (0.9 g) gave, after crystallisation from ethanol, the title compound 

(0-34 g), MP: 1570. 

Analysis Found : 

C31H2~3o3 Requires: 

C,75.3;H,5.9;N,8.4; 

C,75.7;H,5.9;N,8.5 %. 

Example84 

N-[4-[4-[[(3.4-Dimethoxyphenyl)methyl)methylamino·lbutyllphenyll-9.10-d.ihydro-

15 10-methyl-9-oxo-4-acrid.inecarboxamide 

20 

The coupling of 9 ,1O-d.ihydro-10-methyl-9-oxo-4-acrid.inecarboxylic 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-l (NH). 

Example 85 

N-[ 4-[2-[[(3,4-Dirnethoxyphenyl)methyl]methylamino]ethyllphenyll-9 .1 O-dihydro-

1 O-methyl-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-10-methyl-9-oxo-4-acridinecarboxylic acid 

25 (0.87 g) with Intermediate 33(b) (lg) gave, after crystallisation from isopropanol, the 

. title compound (0.42 g), MP: 1820. 

Analysis Found : 

C33H33N3o4 Requires : 

30 Example 86 

C,73.S;H,6. l ;N,7 .8; 

C,74.0;H,6.2;N,7.8 %. 
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N-[4-[4-[[(3.4-Dimethoxyphenyl)methyl]methylaminolbutyllphenylJ-9.10-dihydro-

7-methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-7-methoxy:..9-oxo-4-acridinecarboxylic acid 

(0.8g) with Intermediate 33(a) (0.97g) gave, after crystallisation from isopropanol, 

5 the title compound (0.17 g), MP : 1720. 

Analysis Found : 

~5H37N305, 0.5H2o Requires : . 

Example87 

C,71.5; H,6.4; N,6.9; 

C,71.4; H,6.5; N,7.1%. 

10 N-£4-[[2-[[(3.4-Dimethoxyphenyl)methyl]methylamino]ethyllthiol phenyll-9.10-

dihydro-9-oxo-4-acriclinecarboxamide 

15 

The coupling of 9, l O-dihydro-9-oxo-4-acridinecarboxy lie acid (0. 7 g) with 

Intermediate 36(d) (lg) gave, after crystallisation from isopropanol, the title 

compound (0.~6g), MP: 1130. 

Analysis Found : 

C32H31N304S Requires: 

Example 88 

C,69.3; H,5.5; N,7.4; S,5.8; 

C,69.4; H,5.6; N,7.6; S,5.8%. 

N-[4-[[3[[(3,4-Dimethoxyphenyl)methyl]methylamino)propyl]thio] phenyl]-9.10-

20 dihydro-5-methyl-9-oxo-4-acridinccarboxamide 

30 

. The coupling of 9,1 O-dihydro-5-methyl-9~oxo-4-acridinecarboxylic acid 

(0.8g) with Inte11nediate 38(d) (1.09g) gave, after crystallisation from ethanol, the 

title compound (50mg), MP : 1580. 

Analysis Found: C,69.4; H,5.9; N,6.9; S,5.6; 

Example 89 

N-14-((3-[[(3.4-Dimethoxyphenyl)methyl]methylamino]propyllthio] phenylJ-9.10-

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide 
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The coupling of 9, l O-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(lg) with Intermediate 38(d) (1.28g) gave, after crystallisation from acetonitrile, the 

title compound (0.37g), MP: 184-1860. 

Analysis Found: C,68.1; H,5.9; N,6.8; S,5.2; 

s C34H35N305S Requires : C,68.3; H,5.9; N,7.0; S,5.4%. 

10 

15 

20 

25 

30 

Example90 

N-[4-[[3-[[(3.4-Dimethoxyphenyl)methyllmethylaminoJproPYllthiol phenyll-9.10-

dihydro-5-fluoro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-fluoro-9-oxo-acridinecarboxylic acid (0.9g) 

with Intermediate 38(d) (1.lg) gave,. after crystallisation from isopropanol, the title 

conwound (0.5g), MP: 120-1300. · 

Analysis Found: C,66.6; H,5.6; F,3.1; N,6.9; S,5.3; 

C33H32FN304S,0.5 H20 Requires: C,66.6; H,5.6; F,3.2; N,7.1; S,5.4%. 

Example91 

N-[ 4-[2-[[(3.4-Dimethoxyphenyl)methyl Jmethylamino Jethyl]phenylJ-9.10-dihydro- , 

5-methylthio-9-oxo-4-acridinecarboxamide 

The coupling of9,10-dihydro-5-methylthio-9-oxo-4-acridi_necarboxylic acid · 

(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; 

C33H33N304S, 0.5 H20 Requires : C,68.7; H,5.9; N,7.3%. 

Example92 

N-[ 4-[2-[[(3.4-Dimethoxypheny llmethyl Jmethylamino Jethyllphenyll-9.1 O--dihydro-

5-methyl-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methyl-9-oxo-4--acridinecarboxylic acid 

(1.27g) with Intermediate 33(b) (l.5g) gave, after crystallisation from 

isopropanoVdiisopropylether, the Litle compound (0.3g), MP: 119°. 

Analysis Found: C,73.5; H,6.2; N,7.6; 
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C,74.0; H,6.2; N,7.8%. 

Example93 

N-[ 4-[3-CI (3,4-Dimethoxyphenyl)methyl)methylamino]propoxy]phenyl]-9, 10- . 

5 dihydro-5-methyl-9-oxo-4-acridinec:irbox:imide 

10 

15 

20 

The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid (lg) 

with Intermediate 38(c) (1.3g) gave, after crystallisation from ispropanol, the title 

compound (0.9g), MP : 1roO .. 

Analysis Found : 

C34H35N305 requires : 

Example94 

C,72.3; H,6.3; N,7.5; 

C,72.2; H,6.3; N,7.5%. 

N-[4-[2-[[(3,4-Dimethoxyphenyl)methyl]methylamino]ethylaminol phenylJ-9.10-

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(1.4g) with Intermediate 43 (1.4g) gave after crystallisation from isopropanol, the 

title compound (0.2g), MP: 1960. 

Analysis Found : 

C33H34N405 requires : 

C,69.8; H,63; N,10.0; 

C,69.9; H,6.1; N,9.9%. 

Example95 

N-[4-[2-[[(3.4-Dimethoxyphenyl)methyl]methylamino)ethylJphenylJ-9.10-dihydro-

5.8-dimethoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihy~5,8-dimethoxy-9-oxo-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 : 

C34H35N306, 0 .. 5 H20 Requires : 

30 Example 96 

C.68.99; H,5.76; N,7.18; 

C,69.13; H,6.14; N,7.11%. 
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N-[ 4-[2-[((3,4-Dimethoxypheny l)methyl lmethylamino Jethyl]phenyl]-9, l O-dihydro-

5. 7-dimethoxy-9-oxo-4-acridinecarboxamide 

The coupling of Intermediate 44 (1.4g) with Intermediate 33(b) (1.2g) gave, 

after crystallisation from ethanol, the title compound (0.25g), MP > 2600. 

Analysis Found : 

C34H35N306 Requires 

C,70.09; H,6.35; N,7.01; 

C,70.20; H,6.06; N,7.22%. 

Example97 

N-[4-[2-[[(3,4-Dimethoxyphenyl)methyllmethylaminoJethyl]phenylJ-9.10-dihydro-

10 · 6.7;8-trimethoxy-9-oxo-4-acridinecarboxamide 

l~ 

The coupling of Intermediate 45 (0.6g) with Intermediate 33(b) (0.6g) gave, 

after·crystallisation from isopropanol, the title compound (0.4g), MP : 1580. 

Analysis Found : 

C35H37N30, Requi_res : 

C,68.69; H,6.32; N,6.40; 

C,68.72; H,6.10; N,6.87%. 

Example98 

N-[4-[3-[[(3,4-Dimethoxyphenyl)mechyl]aminoJpropoxy]phenyl]-9,10-dihydro-9-

oxo-4-acridinecarboxamide 

A mixture of Intermediate 40 (0.5g) and 3,4-dimethoxybenzenemetha.riamine · 

20 (0.5 g) was heated·for 1 h at 1400. Water was then added and the mixture was 

extracted with clichloromethane .. The dried organic phase was concentrated to give a 

solid which was purified by column chromatography eluting with 

clichloromethane/methanol (9: 1). Th~ resulting solid was crystallised from benzene 

to give the title compound (50 mg), MP: 138-1390. 

25 Analysis Found: C,70.l;H,5.9;N,7.5; 

C32H31N305 (0.5 H20) Requires: C,70.3;H,5.9;N,7.7%. 

Example 99 

Oxalate of N-[4-[4-[[(3.4-Dimethoxyphenyl)methyflmethylaminol butyllphenyll-

30 9 .10-dihyclro-9-oxo-4-acridinecarboxamide 
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A solution of Exam pie 41 (0.55 g) and oxalic acid di hydrate (0.126 g) in 

ethanol-(10 ml) was boiled for 2 min. After cooling and scratching, crystallisation 

took place. The crystals were filtered off and dried· to afford the title compound 

(0.55 g), MP: 155-1600. 

5 Analysis Found : C,66.3;H,5.9;N,6.3; 

C36H37N30g (0.5 H20) Requires ! C,66.6;H,5.9;N,6.4%. 

Example 100 

Maleate of N-[ 4-( 4-[[(3.4-dimethoxyphenyl)methyl] methylamino Jbutyl]phenyl]-

10 9, 10-dihydro-9-oxo-4-acridinecarboxamide 

15 

A solution of Example 41 (0.55 g) and maleic acid (0.130 g) in ethanol (50 

ml) was boiled for 2 min. After cooling and scratching, crystallisation took place. 

The crystals were filtered off and dried to afford the title compound (0.5 g}, MP : 

2050. 

Analysis Found : 

C3gH3~3o8 Requires : 

Example 101 

C,68.2;H,5.9;N,6.2;. 

C,68.5;H,5.9;N,6.3%. 

·Hydrochloride of N-(4-(4-[[(3,4-dimethoxyphenyl)methyl]methylaminol 

20 butylJphenylJ-9.10-dihydro-9-oxo-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; 

C,67 .5;H,6.4;N ,7 .0%. 

Example 102 

L+ lactate ofN-[4-[4-[[(3,4-dimethoxyohenyl)methylJmethylaminol butyllphenyll-

30 9.10-dihydro-9-oxo-4-acridinecarboxamide 
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A solution of Example 41 (0.55 g) and L+ lactic acid (0.95 g) in isopropanol 

(30 ml) was boiled for 2 min. After cooling and sc:i·atching, crystallisation took 

place. The cr-1stals were filtered off and dried to afford the title compound (0.45 · g), 

MP: 12cf>. 

Analysis Found : C,69.5;H,6.5;N,6.6: 

C37H41N3°'7 Requires: C,69.4;H,6.6;N ,6.5%. 

Example 103 

Oxalate of N-[3-[3-[[(3,4-dimethoxyphenyl)methvll methylaminoJpropyl)phenylJ-5-

10 fluoro-9, 1 O-dihydro-9-oxo-4-acridinecarboxamide 

A mixture of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (lg) and 

1-hydroxybenzotriazole (0.63g) in D:MF (30ml) was stirred at room temperature for 

10 min. Intermediate 51 (l.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, organk 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. lg), m.p. 12<>°~ 

20 Analysis Found : C,63.9; H,5.4; F,2.8; N,6.2; 

C33H32F1N304.C2H204 (H20) Requires: C,63.5; H,5.5; F,2.9; N,6.3% 

25 

The following compounds were prepared in a similar manner to Example 103 

Example 104 

N-[3-[3-[[(3.4-Dimethoxyphenyl)methyl]methylamino]propoxylphenylJ-9.10-

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9, 1 O-dihyclro-5-methoxy-9-oxo-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. 



Analysis Found : 

c34H35N3o6 Requires : 

Example 105 
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C,70.1; H,6.1; N,7.05; 

C,70.2; H,6.1; N,7.2% 

5 Oxalate of N-[3-[3-[[(3.4-dimethoxyphenyl)methyl]methvlamino]propyl] phenyl]-

9, 10-dihydro-5-methoxy-9-oxo-4-acridinecarboxamide 

10 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridine carboxyl~c acid 

(1.26g).with Intermediate 51 (1.23g) gave the title compound (l .13g), m.p. 112-

1140. 

Analysis Found : C,65.2; H,6.2; N,6.2; 

Example 106 

Fumarate ofN-[3-[2-[[(3,4-dimethoxyphenyl)methyllmethylaminol ethylJphenylJ-5-

15 fluoro-9.10-dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridiuecarboxylic acid 

(0.34g) with Intermediate 48(a) (0.4g) gave the title compound (0.3g), m.p. 155°. 

Example 107 

20 Fumarate of N-[3-[2-ff(3,4-dimethoxyphenyl)methyl]methylamino] ethyl]phenyll-

9, 1 O-dihydrcr5-methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9, 1 O-dihydro-5-rnethoxy-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)methyl]methylamino]butyll-2-methoxyphenyll-

9 .10-dihydro-5-methoxy-9-ox.o-4-acridinecarboxamid~ 

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 - l 150. 



Analysis Found : 

Requires: 

Example 109 

- 111 -

C,70.98; H,6.19; N,6.79; 

C,70.92; H,6.45: N,6.89%. 

5 9.10-Dihydro-5-methoxy-9-oxo-N-[4-[[2-(l.2.3,4-tetrahydro-6.7-dimethoxy-2-

isoauinolinyl)ethyllamino]phenyl]-4-acridine-carboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(0.99g) with Intermediate 59 (1.2g) gave, after crystallisation from acetonitrile, the 

title compound (1.3g), MP : 228 - 2340. 

10 Analysis Found: C,69.27; H,5.87; N,9.37; 

C,69.48; H,6.00; N,9.50%. · 

Example 110 

N-(4-(2-(2.3-Dihydro-5.6-dimethoxy-lH-isoindol-2-yl)ethyllphenylJ-9,10-dihydro-

15 5-methoxy-9-oxo-4-acridinecarboxamide 

20 

The coupling of 9,1 O-dihydro-5-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

CCH2)i-Ph); 3.7(6H,s,2x0Me); 3.8(3H,s,0Me); 3.9(4H,s,2xN-CH2-Ph). 

Example 111 

9, 1 O-Dihydro-5.8-dimethoxy-N-[2-methoxy-4-(3-(l ,2,3.4-tetrahydro-6.7-dimethoxy-

2-isoauinolinyl)propylJphenylJ-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.lg), WtP: 1400. 

Analysis Found : 

C37H39N307, H20 Requires : 

30 Example 112 

C,67.44; H,5.94; N,6.80; 

C,67.77; H,6.30; N,6.40%. 
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9.10-Dihydro-5-methoxy-N-(4-[2-( 1,2.3.4-tetrahydro-6, 7-dimethoxy-2-

isoguinolinv 1)-1-hydroxyethyllphenyll-9-oxo-4-acridinecarboxamide 

The coupling of 9, 1 O-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(0.49g) with Intermediate 63 (0.5g) gave, after crystallisation from acetonitrile, the 

5 title compound (0.8g), .MP: 160-1650. 

Analysis Found: C,68.51; H,5.74; N,7.25; 

C34H33N306• H20 Requires: C,68.33; H,5.90; N,7.09%. 

Example 113 

10 9.10-Dihvdro-5-methoxy-9-oxo-N-[4-[[[2-(] ,2,3.4-tetrahydro-6.7-dimethoxy-2-

isoquinolinyl)ethyllmethylamino]methyllphenyll-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic 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; 

C36H3gN405, 1.25H20 Requires: C,68.71; H,6.48; N,8.90%. 

Example 114 

N-[ 4-[[ [2-[[(3,4-Dimethoxyphen yl )methyl JmethylaminoJethylJ 

20 methylaminol methyllphenylJ-9, 1 O-dihydro-5-methoxy-9-oxo-4-

acridinecarboxamide 

The coupling of 9,1 O-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(1.lg) with Intermediate 70 (1.43g) gave, after crystallisation from 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 H20 Requires: C,69.63; H,6.51; N,9.28%. 

Example 115 

5-Fluoro-9, 1O-dihydro-N-12-methoxy-4-[3-(1.2.3,4-tetrahydro-6, 7-dimethoxy-2-

30 isoguinolinyl)propyl]phenylJ-9-oxo-4-acridinecarboxamide 
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The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-:icridinecarboxylic acid (0.5g) 

with Intermediate 16(a) (0.63g) gave, after crystallisation from ethanol, the title 

compound (0.3g). MP : 1280. NMR includes signals at d 3.6(3H,s,0Me); 

3.8(6H,s,2x0Me); 9.15(1H,s,NHCO); 1 l.35(1H,s,NH acridone). 

Example 116 

N-[4-[[3-[[{3,4-Dimethoxvohenyl)methyl]methylaminolpropyllthiol 

phenylJ-9, 10-dihydro-5-(methvlthio )-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methylthio-9-oxo-4-acridinecarboxylic acid 

10 . (0.3g) with Intennediate 38(d) (0.36g) gave, after crystallisation from methanol, the 

title compound (0.13g), IVJ>: 1420. N.MR includes signals at d 2.2(3H,s,SMe); 

·2.45(3H,s,NMe); 3.7(6H,s,2r.0Me). 

Example 117 

15 N-[4-[3-[[{3.4-Dimethoxyphenyl)methyllmethylaminoJpropylJ-2-methoxvohenylJ-

9,10-dihydro-5-methyl-9-oxo-4-acric!inecarboxamide 

The coupling of 9,10-dihyciro-5-methyl-9-oxo-4-acridinecarboxyfic acid 

. (0.75g) a.,d Intermediate 30 (lg) gave, after crystallisation from methanol, the title 

compound (0. lg), MP: 1110. NMR includes signals at d 2.18(3H,s,NCH3); 

20 2.55(3H,s.CH3 acridone); 3.42(2H,s,N-CH2-Ph); 3.9(9H,3s,3x0Me). 

25 

Example 118 

N-l 2-Ethoxy-4-(3-( 1.2.3.4-tetrahvdro-6,7--dimethoxy-2-isoguinolinyl) 

propylJphenylJ-5-fluoro-9,iO-dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 5-fhioro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (lg) 

with Intermediate 16(b} (0.86g) gave, after crystallisation from acetonitrile, the title 

compound (0.4g), MP : 2000. NMR indudes signals ar d 1,4(2H,t,CH3-CH2); 

3,7(6H,s,2x0Me). 

30 Example 119 
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N-[ 4-(4-[[(3.4-Dimethoxyphenyl)methyl Jmethylamino 1-2-buteny l)phenyl]-9, 1 O­

dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (154mg) with 

Intermediate 72 (210mg) gave, after crystallisation from ethanol, the title compound 

5 (80mg), MP: 1400. 

Analysis Found : 

C34H33N304 Requires : 

Example 120 

C,74.17; H,6.08; N,7.61; 

C,74.55; H,6.07; N,7.67%. 

10 N-[ 4-[3-[[(3.4-Dimethoxyphenyl)methyl]methylamino 1-1-propenyll phenyll-9.10-

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide · 

15 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(0.95g) with Intermediate 74 (I.lg) gave, after crystallisation from ethanol, the title 

compound (0.7g), MP: 2000. 

Analysis Found : 

C34H33N305 Requires : 

Example 121 

C,72.46; H,6.04; N,7.61; 

C,72.45; H,5.90; N,7.45%. 

5-Me thoxy-9-oxo-N - [ 4- [ 2-( 1,2. 3 ,4-tetrahydro-6-methoxy-2-

20 · isoguinolinyl)ethyl]phenylJ-9.10-dihvdro-4-acridinecarboxamide 

25 

30 

The coupling of 9, 1 O-dihydro-5-methoxy-9-oxo-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 : 

requires: 

Example 122 

C, 7 4.29;H,6.06;N ,8.02; 

C.7 4.28;H,5.86;N ,7 .87% 

5-Fluoro-9, I O-dihydro-9-oxo-N-[3-[3-( 1,2,3,4-tetrahydro-6, 7-dimethoxy-·2-

isoquinolinyl)propyllphenyl·l-4-acridinecarboxamide 
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The coupling of 5-fluoro-9,10-dihydro-9-olto-4-acridinecarboxylic acid (lg) 

with Intermediate 79 (1.3g) gave, after cr;stallisation from isopropanol, the title 

compound (0.25g), MP: 1280. 

Analysis Found: C,68.84;H,5.67;F,3.0l;N,6.88; 

Example 123 

9,10-Dihydro-5-methoxy-9-oxo-N-[3-[3-(l,2.3.4-tetrahydro-6.7-dimethoxy-2-

isoauinolinyl)proovl]phenyll-4-ac1idinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-.oxo-4-acridinecarboxylic acid 

(1.2g) with Intermediate 79 (1.2g) gave, after crystallisation from isopropanol, the 

title compound (0.5g), MP: 138-1400. 

Analysis Found : 

C35H3SN305(H20) requires : 

C,70.55;H,6.25;N,7.06; 

C,70.56;H,6.26;N,7.05% 

Example 124 

N-[4-[3-[[(3,4-Dimethoxyphenyl)methyl)methylaminol-2-hydroxypropoxyl phenyll-

9, l 0-dihydro-5-methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9 ,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

20 (lg) with Intermediate 81 (l.3g) gave, after crystallisation from isopropanol, the title 

compound (0.7g), MP: \750. 

Analysis Found : 

requires: 

25 Example 125 

C,68.38;H,5.82;N,6.86; 

C,68.33;H,5.90;N,7 .03% 

9,10-Dihydro-5-methoxy-9-oxo-N-[4-[3-1"[(3,4.5-

trimethoxyphenyl)methyl]methylamino]propox..Y]QhenylJ-4-acridinecarboxamide 

The coupling of 9, 1 O-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(l.5g) with Intermediate 83 (1.3g) gave, after crystallisation from isopropanol, the 

30 title compound (1.3g), MP:l86o. 



Analysis Found : 

requires: 

Exa.111ple 126 
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C,68.82;H,6.08;N,6.83; 

C,6K 72;H,6. IO;N,6.87% 

5 Fumarate of 5-fluoro-9, I O-dihydro-N-[2-methoxy-5-[2-( 1 ,2,3,4-tetrahydro-6,7-

dimethoxy-2-isoguinolinyl)ethyllphenvll-9-oxo-4-acridinecarboxamide 

The coupling.of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (lg) 

with Intennediate 86 (1~2g) gave the title compound (0.Sg), l\;IP: 166-1680. 

Analysis Found : C , 6 3 . 7 S ; H , 5 . I 5 ; N , 6 . 1 0 ; 

10 C3gH36FN309(HzO) requires : C,63.76;H,5.35;N,5.87% 

15 

20 

Example 127 
' / 

9.1O-Dihydro-9-oxo-N-[4-[3-0 .2.3,4-tetrahydro-2-isoguinolinyl)propoxvlphenyll-4-

acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8g) with 

Intermediate 88 (0.9g) gave, after crystallisation from ethanol, the title compound 

(0.3g), MP: 1820. 

Analysis Found : 

C32H29N30 3(0.5H20) requires : 

C,74.88;H,5.8l;N,8.16; 

C,7 4.98;H,5.90;N ,8.20% 

Example 128 

9.1O-Dihydro-5-methoxy-9-oxo-N-[4-[2-(1,2.3,4-tetrahydro-7-methoxy-2-

isoouinolinyl)ethyllphenyll-4-acridinecarboxamide 

The coupling of 9, l O-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: 213-2160. 

Analysis Found : C , 7 3 . 2 7 ; H , 5 • 9 4 ; N , 7 . 8 2 ; 

C33H31N304(0.SH20) requires: C,73.04;H,5.94;N,7.74% 

30 Example 129 
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9.10-Dihydro-5-metho:i-.v-9-oxo-N-[3-r2-(1.2.3.4-tetrahydro-6.7-dimethoxy-2-

isoouinolinyl)ethy1Jphenyll-4-acridinecarboxamide · 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(0.5g) with Intermediate 92 (0.57g) gave, after crystallisation from isopropanol, the 

5 title compound (0.15g), MP: 1520. 

Analysis Found : 

C34H33N305(0.5H20) requires : 

Example 130 

C,71.33;H,5.77;N,7.16; 

C,71.30;H,5.98;N,7.33% 

10 5-Fluoro-9.IO-dihydro-9-oxo-N-[3-(2-(1.2.3.4-tetrahydro-6.7-dimethoxy-2-

isoouinolinyl)ethyl]phenylJ-4-acridinecarboxamide 

The coupling of 5-fluoro-9.10-dihydro-9-oxo-4-acridinecarboxylic acid (0.5g) 

with Intermediate 92 (0.57 g) gave, after crystallisation from isopropanol, the title 

compound (0.35g), MP: 1780. 

15 Analysis Found : C , 7 0. 8 0; H , 5 • 3 6 ; F, 3 . 3 4; N , 7. 3 4 ; 

C33H3oFN304(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)methyllmethylamino] ethylJ-2-

20 methoxyphenylJ-5-fluoro-9, 10-dihydro-9-oxo-4-acridinecarboxamide 

25 

The coupling of.5-fluoro-9,10-dihydro-9,.oxo-4-acridinecarboxylic acid (0.8g) 

with Intermediate 95 (lg) gave the title compound (0.5g), MP: 140-142°. 

Analysis Found : C , 6 2 . 4 ; H , 5 . 1 ; N , 5 • 8 ; 

C37H36FN309(1.5H20) requires : C,62.35;H,5.5;N,5.9% 

Example 132 

9,10-Dihydro-5-methoxy-9-oxo-N-[4-[2-(1 .2.3.4-tetrahydro-5.6-dimethoxy-2-

isoquinolinynethyllphenyl·l-4-acridinecarooxamide 

The coupling of 9, I O-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

30 (0. l 9g) with Intermediate 97 (0.22g) gave, after crystallisation from pyridine/water, 

th~ title compound (0.32g). MP:235-2370. NM.R includes signals at ct 2.6-3.0 
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{8H,m,2x N-{CH2)2-Ar), 3.6 (2H,s,N-CH2 -Ar), 3.75 (6H,bs,OCH3), 4 

(3H,s,OCHJ>, 6.5-8.5 (12H,m,aromatics). 

Analysis Found: C,72.38;H,5.80;N,7.41; 

C34H33N305 requires: C,72.45;H,5.90;N,7.45%. 

Example 133 

9.10-Dihydro-5-methoxy-9-oxo-N-[ 4-Ci-Cl .2.3.4-tetrahydro-6. 7 .8-trimethoxy-2-

isoauinolinyl)ethyllphenyll-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

10 (0.26g) with Intermediate 99 (0.3g) ·gave, after crystallisation from isopropanol, the 

title compound (0.3g), MP:222-2260. NMR includes si~nals at d 2.4-2.9 (8H,m,2x 

N-(CH2)2-Ar), 3.45 (2H,s,N-CH2-Ar), 3.7 (9H,bs,OCH3), 3.9 (3H,s,OCH3), 6.2-8.4 

(1 lH,m,aromatics). 

15 

20 

25 

Analysis Found : 

C35H35N306 (0.5 H20) requires: 

C,69.46; H,6.14; N,6.84; 

C,69.75; H,6.02; N,6.97%. 

Example 134 

5-Amino-N-[4-[4-[((3.4-dimethoxyphenyl)methyl]methylamino]butyll phenyll-

9.1 O-dihydro-9-oxo-4-acridinecarboxamide 

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 (SOml). The catalyst was filtered off and the solution concentrated in vacuo 

to give the title compound (85mg) as a yellow solid, MP: 2500. 

Analysis Found : 

C34H36N404 Requires: 

Example 135 

C,72.38; H,6.69; N,9.06; 

C,72.31; H,6.42; N,9.92%. 

9.1O-Dihydro-5-methoxy-9-oxo-N-[4-(2-( 1.2.3,4-tetrahydro-6. 7-dimethoxy-2-

30 isoauinolinyl)ethyl]phenylJ-4-acridinecarboxamide 
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Dicyclohexylcarbodiimide (22.76g) in DMF (50ml) was added dropwise to a 

stirred mixture of 9, 10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (28.9g) 

and 1-hydroxybenzotriazole hydrate (15.66g) in DMF (300ml) maintained at oO, 

followed by Intermediate 101 (33.Sg) in DMF (150ml). After 4 hours at oO and 2 

5 days at room temperature, the mixture was filtered, the filtrate was concentrated in 

vacuo and the residu~ taken up in l N sodium hydroxide and extracted with 

dichloromethane·. The organic layer was then washed with water, dried and 

evapor~ted to give a solid residue. This was dissolved in 500ml of boiling pyridine 

and the solution was clarifie~ by filtration. Th~ clear solution was diluted with lOml 

10 of water and the product crystallised on cooling to give the title compound (52.82g). 

M.p. : 215-2250. 

NMR includes d 2.60-2.95 (m,8H,CH2); 3.58 (s,2H,N-CHi-Ph); 3.72 (s,6H,0Me); 

4.05 (s,3H,0Me acridone); 6.78 (2s,2H,Ar.isoquinoline), 7.20-7.88 (m,8H,Ar.), 8.48 

(!,2H,H1 and Hg ac1idone), 10.60 (s,lH,CONH), 12.32 (s,JH,NH acridone). 

15 Analysis found : C,72.CJ7; H.5.96; N,7.35; 

C,72.45; H,5.90; N,7.45%. 

Example 136 

Maleate salt of 9,10-dihydro-5-methoxy-9-oxo-N-[4-12-0.2.3.4-tetrahydro-6.7-

20 dimethox.y-2-isoouinolinyl)ethvlloh~nvll-4-acridinecarboxamide 

Example· 135 (100mg) was dissolved in 50ml of a mixture of dichloromethane 

and metbanol (1: 1) and maleic acid (22mg) was added. The mix.cure was boiled 

until a clear solution was obtained and the solution was evaporated in vacuo. The 

residue was taken up in hot methanol and cooled to give the title compound as 

25 yellow needles (90mg). M.P. : 171 to 1870. 

30 

In the same way the following salts of Example 135 were prepared : 

Fumarate: 

Succinate: 

L (+) Tartrate: 

lO.p. : 170-2030. 

m.p.: 135-1430. 

m.p.: 165-1800. 
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Example 137 

Hydrochloride salt of 9,10-dihydro-5-methoxy-9-oxo-N-(4-(2-(1,2,3.4-tetrahydro-

6, 7-dimethoxy-2-isoouinolinyl)ethyllphenylJ-4-acridinecarboxamide 

Example 135 (lOOmg) was dissolved in a mixture of methanol and 

5 dichloromethane (4:1) and excess methanolic hydrogen chloride was added. The 

solvate was recovered which after addition of diethyl ether and filtration gave the 

title compound (ca. lOOmg). MP 2250 (softens with progressive loss of solvent). 

Example 138 

10 In vitro cytotoxicity of MDR inhibitors in Chinese Hamster Ovary cells 

The multidrug resistant Chinese Hamster Ovary (CHO) cell line CHRc5 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 lOOmg/ml streptomycin in a 

humidified atmosphere of 95% air and 5% carbon dioxide. Cells were passaged into 

culture flasks t-vvice a week after dissociation with EDTA. 

CHRc5 cells were seeded at a density of 104 cells/well in microtitre plates. 

After 24 hours, the medium was removed and replaced by 0. lml 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 ~ell of 

each column was utilised to verify the Jack of toxicity at the top dose of the MDR 

inhibitor in the absence of doxorubicin. Other control conditions were assayed on 

each microtitre place: cells alone (1 well), doxorubicin alone (7 wells), amiodarone 

25 · (a range of two-fold dilutions starting at 5mM; two wells each). O.lml of a lOmg/ml 

solution 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 

5mg/ml solution of MTT prepared in phosphate buffered saline was added to each 

30 well. After 4 hours incubation at 37°, the medium was aspirated and replaced with 

0. lml dimethylsulphoxide. After vigorous shaking, the quantity of formazan 
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product formed was assessed by its optical density at 550nm. The absorbance is 

directly related to the number of surviving cells in the wells. 

Cytotoxicity calculations were performed on the average of the two wells· for 

each condition. The concentration of each MOR inhibitor giving a 50% reduction of 

5 the optical density relative to cells treated with doxorubicin alone was determined to 

give an Ec50 value. 

Results 

In the above test the compounds of the specific Examples hereinabove had 

10 ECso values in the range of0.018 to 0.72mM. Thus, for example, the compound of 

Example I .had an EC50 of 0.02mM, at least 100 times more potent than prototype 

MDR inhibitors including amiodarone (EC50 3mM) and verapamil (3mM). 

15 

20 

25 

30 

Administration of the compound of Example 1 to mice orally produced no 

visible toxic effects at single doses up to 300mg/kg. 
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The following are examples of pharmaceutical compositions according to the 

invention. The term 'Active Ingredient' as used hereinafter means a compound of 

the invention and may be for example the compound of Example 1. 

s Example A - Oral Tablet 

10 

15 

Per Tablet (mg) 

Active Ingredient 50.0 

Microcrystalline Cellulose 110.0 

Lactose 67.5 

Sodium Starch Glycolate 20.0 

Magnesium Stearate 2.5 

Total 250.0 

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 rabletting 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 

30 
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The drug is sieved through a 250mm sieve and then the five powders are 

intimately mixed in a blender and filled into No. 2 hard gelatin capsule shells on a 

capsule filling machine. 

5 Example C- Injection for Intravenous Administration (lOmg in lOmL) 

Active Ingredient 

10 Cancer chemotherapy agent 

Water for Injection to 

Dilute hydrochloric acid to 

%w/w 

0.1 

as required 

. 100.0 

pH3.0 

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 sealed. 

20 Example D - Oral Syrup 

%w/v 

Active Ingredient 2.0 

25 Cancer chemotherapy agent as required 

Dilute hydrochloric acid to pH 3.0 

Sobitol solution 60v/v 

Flavour as required 

Distilled water to 100 

30 
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The active ingredient (and cancer chemotherapy agent where appropriate) is 

dissolved in some of the water with stin;ng by adding gradually the hydrochloric 

acid until the pH is 3.0. The sorbitol solution, tlavour and the rest of the water are 

added and the pH re-adjusted to 3.0. The syrup is clarified by filtration through 

5 suitable filter pad3. 

10 

15 

20 

25 

30 
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CLAIMS: 

This Sheet Has Been Replaced 

11111111 ~111m11111111 
1. A compound of formula (I) 

0 

q_ s s 
CON-I 'I ' . R 

2 
6 

A-B-CH2-N-(Cll,),.*R• (I) 

k3 R' R' 
wherein RO represents a hydrogen or halogen atom: or a c14alkyl, C1_4alkoxy, 

C14 alkylthio, amino or nitro group; 

p represents I; or when RO represents c14alkoxy may also represent 2 or 3; 

R 1 represents a hydrogen or halogen atom, or a c1_4alkyl, c1_4alkoxy or 

c14alkylthio group; 
? . 

R-represents a hydrogen atom or a c14alkyl group; 

A represents an oxygen or a sulphur atom, a bond or ;1 group (CH2)1NR9 (where 1 

represents zero or l and R9 represents a hydrogen atom or a methyl group); 

B represents a c1_4 alkylene chain optionally substituted by a hydroxyl group, 

except that the hydroxyl grullp ~nd 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 aiso represent a c24alkenylene chain; 

R3 represents a hydrogen atom or a c1_4alkyl group; 

m represents l or 2; 

R4 represents a hydroge1n or a halogen atom, or a c1_4alkyl, c1_4alkoxy or 

c14alkylthio group; 

R5 represents a hydroge~ a1om or a c1_4alkoxy group; 

R6 represents a hydrogen atom or a c1_4alkyl or c1_4alkoxy group; 

R 1 represents a hydrogen atom or R3 and R 1 together form a group -(CH2)n- where 

n represents 1 or 2; 

R8 represent$ a hydrogen atom or a c14aikoxy group; 

111111111111111111111111111111 
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the group 

Rs 

-A-B-CHz-N--{CH2)m~' R4 

k3 7 - 8 
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 R6 must 

be attached at the benzene ring 6 position; 

and salts. and solvates thereof. 

2. A compound according to Claim 1 in which RO represents a hydrogen or 

fluorine atom, or a c14alkoxy, C1,4alkyl or c14alkylthio group and R1 represents 

a hydrogen atom. 

. . 

3. A compound according to Claim I or Claim 2 in. which an R 0 group is 

situated at the 5-position of the acridone molecule. 

4. A compound according to any preceding claim in which R 2 represents a 

hydrogen atom. 

5. A compound according to any preceding claim in which R4 and RS each 

represent a c1_4alkoxy group a.11d RS represents a hydrogen atom. 

6. A compound according to any preceding claim in which m represents 1 and 

R3 and R 1 together fonn a gro~p -(CH2)2-· 

7. A compound of formula (la) 

11111111111111 11111 1111111 1111 
* C L M S * 



5 

10 

15 

20 

25 

30 

-3-

0 

wherein RO represents a hydrogen or halogen atom, or a c 1_4 alkyl.° 

C14alkoxy,C1_4alkylthio or nitro group; 

R 1 represents a hydrogen or halogen atom, or a c1_4alkyl, c1_4alkoxy or 

c14alkylthio group; 

R2 represents a hydrogen atom or a c1-4alkyl group; 

A represents an oxygen or a sulphur atom or a bond; 

B represents an unsubstituted C 14alkylene chain; 

R4 and R5 each independently represents a c14alkoxy group; and physiologically 

acceptable salts and solvates thereof. 

8. A compound acco~ding to Claim 7 in which RO represents a hydrogen·~ 
fluorine atom or a c1_4alkoxy or c1_4alkyl group, R1 and R2 each represent a 

~ydrogen atom and R4 and RS each represent a c14atkoxy group. 

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

N-[ 4~[2-{ 1,2,3,4-tetrahydro-6, 7-dimethoxy-2-isoquinolinyl)ethy l]phenyl]-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-(l,2,3,4-tetrahydro-6,7-dimethoxy-2-

isoquinolinyl)propyl]thio ]phenyl]-4-acridinecarboxamide; 

111111111111111111111111111111 
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5-fluoro-9,10-dihydro-9-oxo-N-[4-[[3-(l,2,3,4-tetrahydro-6,7-dimethoxy-2-

isoquinolinyl)propyl]thio]phenyl]-4-acridinecarboxamide; 

9, 10-dihydro-5-methoxy-9-oxo-N-[ 4-[3-( 1,2,3 ,4-tetrahydro-6, 7-dimethoxy-2-

isoquinolinyl)propoxy]phenyl]-4-acridinecarboxamide; 

5 9,10-dihydro-5-methyl-9-oxo-N-[4-[[3-(l,2,3,4-tetrahydro-6,7-dimethoxy-2-

isoquinolinyl)propyl]thio]phenyl]-4-a-"lidinecarboxamide; 

9,10-dibydro-5-methoxy-N-[2-methoxy-4-[3-(l,2,3,4-tetrahydro-6,7-dimethoxy-2-

isoquinolinyl)propyl]phenyl]-9-oxo-4-acridinecarboxamide; 

9,10-dihydro-N-[2-methoxy-4-[3-(l,2,3,4-tetrahydro-6,7-dimethoxy-2-

10 isoquinolinyl)propyl]pheny l]-5-methyl-9-oxo-4-acridinecarboxamide; 

and physiologically acceptable salts and solvates thereof. 

12. A compound according to Claim I selected from : 

N-[ 4-[ 4-[[(3,4-dimethoxyphenyl)methyl]methylamino ]buryl]phenyl)- 9 ,10-dihydro-

15 9-oxo-4-acridinecarboxamide; 

N-[ 4-[2-[[ (3,4-dimethoxyphenyl)methyllmethylamino.Jethyl]phenyl)- 9, 1 O-dihydro-

9-oxo-4-acridinecarboxamide; 

N-[4-[4-[[(3,4-dimethoxyphenyl)methyl]methylamino]butyl]phenyl]-5-fluoro-9,10-. 

dlhydro-9-oxo-4-acridinecarboxamide; 

20 N-[ 4-[2-[[ (3,4-dimethoxyphenyl)methy l]meth ylamino Jc:thyl]phenyl)- 9, 10-dihydro-

5-methoxy-9-oxo-4-acridinecarboxamide; 

N-[4-[3-[[(3,4-dimethoxyphenyl)mechyljmethylamino]propyl]phenyl]-5-fluoro-9,10-

dihydro-9-oxo-4-acridinecru·boxarnide; 

N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methylmnino]ethyl]phenyl]-5-fluoro-9,10-

25 dihydro-9-oxo-4-acridinecarboxamide; 

N-[4-[[3-[[(3,4-dimethoxyphc:nyl)methyl]me:thylamino]propyl]thio] phenyl]-9,10-

dihydro-5-methoxy-9-oxc-4-acridinecarboxamide; 

N-[4-lf3-[[(3,4-dimethoxyphenyl)mechyl]mechylamino]propyl]thio] phenyl]-9,10-

dihydro-9-oxo-4-acridinecarboxamide; 

30 N-[ 4-f 4-[f (3,4-dimethoxyphenyl)methy l]methy !amino ]butyl]phenyl]-9, l O-dihydro-

5-methoxy-9-oxo-4-aclidinecarboxamide; 

\.\11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
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N-[4-[3-[[2-(3A-dirnethoxyphenyl)ethyl]methylarnino]propyl]phenyl}-9,10-dihydro-

9-oxo-4-acridinecarboxarnide; 

N-[ 4-[2-[[2-(3,4-dirnethoxyphenyl)ethyl]rnethylamino ]ethoxy ]phenyl]-9, 1 O-dihydro-

5-methoxy-9-oxo-4-acridinecarboxarnide; 

5 N-[ 4-[3-[ [ (3,4-dimethoxyphenyl)methy I] me thy lamino ]propoxy ]phenyl]-9,l O­

dihydro-9-oxo-4-acridinecarboxarnide; 

N-[ 4-[3-[[ (3,4-dimethoxyphenyl)methyl]methylamino ]propoxy ]phenyl]-5-fluoro-

9, 10-dihydro-9-oxo-4-acridiriecarboxarnide; 

N-[4-[2-[[2-(3,4-dimethoxyphenyl)ethyl]methylarnino]ethyl]phenyl]-9,10-dihydro-

lo 9-oxo-4-acridinecarboxamide; 

N-[4-[5-[[(3,4-dimethoxyphenyl)methyl]methylamin.o]pentyl]phenyl]-5-fluoro-9,10-

. dihydro-9-oxo-4-acridinecarboxamide;. . 

N-[ 4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propyl]phenyl]-9,10-dihydro-

9-oxo-4-acridinecarboxamide; 

15 N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methylamino]ethylamino] phenyl]-9,10-

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide; 

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)methrI]methylamino]ethyl]phenyl]-9,10-dihydro-

20 5-methylthio-9-oxo-4-acridinecarboxamide; 

N-[ 4-[2-[[ (3,4-dimethoxyphenyl)methyl]methylamino ]ethyl]phenyl]-9, 1 O-dihydro-

5-methyl-9-oxo-4-acridinecarboxamide; 

N-[4-[3-H(3,4-dimethoxyphenyl)methyl]methylamino]propoxy]phenyl]-9,10-

dihydro-5-methyl-9-oxo-4-acridinecarboxamide; 

25 N-[4-[2-[[2-(3,4-dimethoxyphenyl)ethyl]methylamino]ethyl]phenyl]- 9,10-dihydro-

9-oxo-4-acridinecarboxamide; 

N-[4-[4-[[2-(3,4-dimethoxyphenyl)ethylJmethylamino]butyl]phenyl]- 9,10-dihydro-

9-oxo-4-acridinecarboxamide; 

N-[ 4-[2-[[2-( 4-methoxypheny l)ethy l]methy I amino ]ethyl]pheny l]-9, 1 O-dihydro~9-

30 oxo-4-acridinecarboxamide; 

I lllllll llllll lllll lllll 'II llll 
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N-[ 4-[2-[[2-(3,4-dimethoxypheny l)eth.yl]methylamino ]ethoxy ]phenyl]- 9, 1 O­

dihydro-2-(memylthio )-9-oxo-4-acridinecarboxamide; 

N-[4-J.3-([2-(3,4-dimethoxypher.yl)ethyl)methy!amino]propoxy]phenylJ- 9,10-

dihydro-9-oxo-4-at.-ridinecarboxamide; 

5 N-[4-[2-[[2-(4-mcthoxyphenyl)ethyl]methylamino]ethoxyJphenyf_l-9.10-dihydro-9-

oxo-4-acridinecarboxamide; 

N-[ 4-[2-[[(3.4-dime choxyphe11y l)methy l]naethy I amino ]ethoxy ]phenyl]- 9, 1 O­

dihydro-9-oxo-4-acridinecarboxamide; 

N-[4-[3-[[(3,4-dimethoxypheny!)methyl]mechylamino]propoxy]phenyl]-9,10-

10 dihydro-5-methoxy-9-oxo-4-acridinecarboxamide; 

N-[ 4-[£2-[L (3,4-dimethoxyphenyl)methyl]methylamino ]ethyl]thio] phenyl]-9, 10-

dihydro-9-oxo-4-acddinecarboxamide; 

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 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 

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 compound according to any of Claims 1 to 12 to improve or increase the efficacy of 

111111111111111111111111111111 
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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 

5 of Claims I to 12 together with one or more physiologically acceptable carriers or 

excipients. 

18. A pharmaceutical composition which comprises an active amount of a 

compound according to any of Claims I to 12 for use in the treatment of a mammal 

10 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 

15 a compound 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. 

20 21. A phmnaceutical composition according to any of Claims 17 to 20 in unit 

dosage fonn. 

22. A product containing a compound according to any of Claims I to 12 and an 

antitumour drug as a combi!-led preparation for simultaneous, separate or sequential 

25 use in treating cancer. 

30 

23. A compound according to any of Ciaims l 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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24. Product ot process according to any of Claims 14 to 23 (except Claim 17) 

· wherein the antitumour drug is selected from Vinca alkaloids, anthracyclines, taxol 

and derivatives thereof, podophyllotoxins, mitoxantrone, actinomycin, colchicine, 

gramicidine D, amsacrine or any drug having cross-resistance with the above drugs 

5 characterised by the so-called MDR phenotype. 

10 

15 

20 

25 

30 

25. A process for the preparation of a compound according to Claim 1 which 

comprlses: 

(A) reacting a compound of formula (Il) 

0 

with a compound of formula (Ill) 

in the presence of a coupling reagent; or 

(R°)p 

(B) reacting a compound of formula (IV) 

0 

CONH--0 
'-f:'-J\--B-CH2--Q 

R6 

(Il) 

(IIl) 

(IV) 

(wherein Q represents a halogeu alom) with a compound of formula (V) 
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or a salt thereof in the presence of an acid acceptor; with salt formation as an 

optional step subsequent to process (A) or (B). 

26. Compounds according to any of Claims 1to12 substantially as h~rein 

5 described. 

10 

15 

20 

25 

30 

27. Compositions according to any of Claims 17 to 21 substantially as herein 

described. 
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