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[57] ABSTEiACT 

A piperazinedione of general formula (I): 

m 

wherein R̂  is selected from 

hydrogen; 

a group of formula —(NH),—COR^ wherein t is 0 or 1 

and R'̂  is an organic substituent as defined herein, 

a group of formula (D): 

(D) 

О — СНгСН(ОН) — СНз - N. 

and 

a group of formula (E): 

R" 

(B) 

and the pharmaceutically acceptable salts thereof are 
useful as m,odulators of multi-drug resistance 

18 Claims No Drawings 
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TABLE lO-contmued 

Mass snec data 'H nmr data 

No Мої Formula mass (mtensil^j mode solvent/field 

9163 Сз,НзбН40з 585(100) 

9176 

9177 

9190 CjgHjgNiOj 643(3) 

9200 Cj^H^oNPs 620(32) 

ESI 

CI 

EI 

7 04 (lH,m), 7 08-7 10 (2H,m), 7 22-7 29 
(3H,ni), 7 45 (IHm), 7 52-7 60 (4H,m), 7 81 
(lH,m), 7 95 (2H,s) 8 38 (IH,^) 

СІХ:із/400 MHz 2 36(3H^), 2 65 (2H,t), 2 95-3 10 (5H,m), 
3 45 (2H,d), 4 20 (1H,1), 6 38 (lH,brs), 
7 05-8 20 (22H,m) 

СОСІз/400 MHz 2 70-2 98 (8H,m), 3 00 (3H,s), 3 65 (2H,s), 
3 82 (2x3H,s), 5 09 (2H,s), 6 53 (IH^), 
б 61 (lH,s), 7 00-7 10 (4H,m) 7 21-7 58 
(7H,in), 7 82 (2H,d), 7 91 (IH.br s) 

CDCI3/4OO MHz 2 62-2 89 (8H,m), 2 91 (3H,s), 3 57 (2H,s), 
3 76 (2x3H,s), 4 97 (2H,s), 6 45 (lH,s), 
6 51 (lll,s), б S2-6 95 (ЗП,т), 7 12-7 38 
(12Н,ш}, S05(lH,brs) 

CDCb/400 MHz 2 70-3 04 (llH,m), 3 65 (2H,s), 3 85 
(2x3H,s), 6 53 (lH,s), 6 60 ( 1 Н Д 7 03 
(lH,s), 7 15-7 50 CnH,m), 7 68-7 92 (5H,m) 

СОС1э/400 MHz 1 05-2 00 (9H,m), 2 35-2 45(2Hd), 2 62-
2 84 (4H,m), 3 2 (3H,s), 3 55 (2H,s), 3 84 
{2K3H,S), б 52 (lH,s), 6 60 (m,s), 7 06 
(lH,s), 7 20-7 55(HH,m) 

We claim 

1 A piperazinedione ot general formula (I) 

(0 

v/herein R^ is selected trom 

hydrogen 

a group of formula —(NH),—COR^ wherein t is 0 and R^ 

IS selected from 

(i) — ( - N H 

(A) 

25 

30 

35 

40 

45 

50 

(1) 

C2) 

(3) 

(4) 

wherein V is 1, and wherein n is 0 or 1 and m is 0, 1, 
2 or 3, at least one of n and m being other than 0, and 
either 

(a) R'* IS H or Ci-Cs alkyl and R^ is C^-C^ alkyl 55 
optionally substituted by one or two phenyl groups, 
the phenyl group or groups bemg optionally substi­
tuted by one or two Ci--Cg alkoxy groups, or 

(b) R"* and R^, together with the nitrogen atom to which 
they are attached, form a heterocyclic group selected 
from (1) to (4) 

60 

wherem R^ and R^, which are the same or different, 
are H or Cj-Cg alkoxy, or R^ and R^ together form 
a mcthylenedioxy group, Y is О or —NR** wherein 
R^ lb С-1-Сб alkyl or a phenyl group optionally 
substituted by CFg, 

-NH-<CH,)p-Z (B) 

wherem p IS 1 or 2 and Z is Cj-Cg alkenyl or a 
phenyl group optionally substituted by C^j-C^ 
alkoxy, and 
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(CD 

(ш) N N — R ' 

wherem R^ IS Cj-C^ alkyl, pynmidmyl or a phenyl 
group optionally substituted by Cj-C^ alkoxy. 

(F) 

(iv) N CHj^^P L 

or R̂  IS selected from 
a group of the formula (D) 

о — CH2CH(0H) — C H i - N 

(D) 

wherein each of R °̂ and R-'̂  which may be the same 
or different, IS Ci-Cg alkyl, and 

a group of formula (E) 

(E) 

wherein s IS 0, r IS l ,2or3 andLisaheterocychcgroup 
of formula (1) as defined above, and R' is hydrogen or 
a group of formula —COR^ as defined above, provided 
that one of R̂  and R~ is hydrogen and the other is not 
hydrogen, or a pharmaceutically acceptable salt 
thereot 

2 A compound according to claim 1 wherem R̂  is 
hydrogen and R^ is a group of formula —COR^ as defined 
in claim 1 in which R is a group of tormula A 

3 A compound according to claim 1, wherein R^ is 
hydrogen and R' is a group of tormula —COR^ as defined 
m claim 1 in which R^ is a group of formula (A), a group of 
formula (B) wherein Z is ethenyl or phenyl substituted by 
two Cj-Ca alkoxy groups, or a group ol formula (C) wherein 
R" lb methyl, pynmidmyl or phenyl 

4 A compound according to claim 1 wherein, m formula 
(A), n iS 0 and Ш is 2, or n is 1 and ш is 0, 1, 2 or 3, or n 
IS 1 and m is 0, and either 

(a) R" IS C^-Cg alkyl and R̂  is C^-Cg alkyl substituted on 
the terminal С atom by 2 unsubstituted phenyl groups 
or by one phenyl group which is disubstituted by Cj-Q 
alkoxy groups, or 

(b) R** and R ' form together with the nitrogen atom to 
which they are attached a heterocyclic group selected 
6*001 groups of formula (J) wherem R^ and її'' are both 
H or both Cj-C^ alkoxy, or together form a raethyl-
enedioxy group, formula (2) wherein Y is 0 or —NR^ 
wherein R** IS methyl, phenyl or trifluoromethytphenyl, 
tormula (3), and formula (4) 

5 A compound according to claim 1 wherein R~ is 
hydrogen and R^ is a group of tormula (D) or (E) as defined 
Ш claim 1 

40 
6 A compound selected from 

l-(4.((3Z,6Z)-6-Benzylidene-l-methyI-2,5-dioxo-3-
piperazinylidene)methylbenzoyl)-4-(2-pynmidyl) 
piperazine (9022), 

5 l-(4-((3Z,6Z)-6-Benzylidene l-methyl-2,5-dioxo-3-
piperazinylidene)methylbenzoyl)-4-methylpiperazine, 
hydrochloride (9052), 

l-(4-((3Z,6Z)-6-Benzylidene-l-methyl-2,5-dioxo-3-
piperazinylidene)methylbenzoyl)-4-(4-methoxyphenyI) 
piperazine, hydrochloride (9071), 

N-AllyM-((3Z,6Z)-6-benzylidene-l-methyl-2,5-dioxo-3-
piperazinylidene)melhylbenzamide (9070), 

N-(2-Diphenylmethytmethylaminoethyl)-4-((3Z,6Z)-6-
benzylidene-l-methyl-2,5-dioxo-3-piperazmyhdene) 
methylbenzamide, hydrochlonde (9076), 

1"̂  N-(2-(l,2,3,4-Tetrahydro-2-isoquinloyl)ethyl)-4-((3Z,6Z)-
6-benzylidene-l-methyl-2,5-dioxo-3-piperazinylidene) 
methylbenzamide, hydrochlonde (9116), 

N-(3,4-Dimethoxyphenethyl)-4-((3Z,6Z)-6-benzylidene-l-
methyl-2,5-dioxo-3-piperazinylidene)methylbenzamide 

20 (9117), 
N-(4-(4-Phenyl-l-piperazmyl)methylphenyl)-4-((3Z,6Z)-6-

benzy!idene-l-methyl-2,5-dioxo-3-piperazinylidene) 
methylbenzamide, hydrochlonde (9104), 

N-(2-(4-MethyI-l-piperazinyI)ethyI)-4-((3Z,6Z)-6-
25 benzylidene-l-methyl-2,5-dioxo-3-piperazinylidene) 

methylbenzamide (9007), 
N-(2-Morpholinoethyl)-4-((3Z,6Z)-6-benzyIidene-l-

melhyl- 2,5-dioxo-3-piperazinyhdene)methyIbenzamide, 
hydrochloride (9053), 

30 N-(4-Morpholmophenyl)-4-((3Z,6Z)-6-benzylidene.l-
methyl-2,5-dioxo-3-piperazinylidene)methylbenzamide, 
hydrochloride (9054), 

N-(4-(2-(l-,2,3,4-Tetrahydro-|3-carbohn-2-yl)ethyl)phenyl)-
4-((3Z,6Z)-6-benzyIidene-l-methyl-2,5-dioxo-3-

35 piperazinylidene)methylbenzamide (9080), 

N-(4-(i.2,3,4-Tetrahydro-p-carbohn-2-yl)rae[hyIphenyI)-4-
(3Z,6Z)-6-benzyhdene-l-methyl-2,5-dioxo-3-
piperazinylidene)methylbenzamide (9096), 

N-(4-(2-(4-Phenyl-l-piperazmyl)ethyl)phenyl)-4-((3Z,6Z)-
40 6-benzylidene-l-melhyl-2,5-dioxo-3-piperazinylidene) 

methylbenzamide (9103), 
N-(4-(2-(l,2,3,4-Tetrahydro-2-isoqumolyI)ethyl)pbenyl)-4-

((3Z,6Z)-6-benzylidene-l-methyl-2,5-dioxo-3-
piperazmyiidene)methylbenzarnide (9065), 

45 N-(4-(2-(4-(3-Trifluoromethylphenyl)-l-piperazinyl)ethyl) 
phenyl)-4-((3Z,6Z)-6-benzylidene-l-methyI-2,5-dioxo-3-
piperazinylidene)methylbenzamide (9049), 

N-(4-(2-(6,7-Dimetfaoxy-l,2,3,4-fetrahydro-2-isoquinoIyI) 
elhyl)phenyl)-4-((3Z,6Z)-6-benzylidene-l-methyl-2,5-

50 dioxo-3-piperazinylidene)methylbenzamidc (9006), 

N-(2-(6,7-Dimelhoxy-l,2,3,4-tetrahydro-2-isoquinolyl) 
ethyi)-4-((3Z,6Z)-6-benzyIidene-l-raethyi-2,5-dioxo-3-
p iperazinylidene)methylbenzamide (9008), 

N-(4-(6,7-Dimethoxy-l,2,3,4-tetrahydro-2-isoquinolyl) 
55 methylphenyl)-4-((3Z,6Z)-6-benzylideae-l-methyl-2,5-

dioxo-3-piperazmyhdeae)methyIbenzamide, hydrochlo­
ride (9064), 

(3Z,6Z)-6-Benzylidene-3-(4-(3-dimethylamino-2-
hydroxypropoxy)benzy l idene)- l -methy l-2 ,5-

60 piperazinedione (9023), 

(3Z,6Z)-6-Ben7ylidene-3-(4-(2-(6,7-dimethoxy-l,2,3,4-
tetrahydro-2-isoquinolyl)ethyl)benzyhdene)-l-methyl-2, 
5-piperazinedione (9115), 

N-(4-(2-(6,7-Dimethoxy-l,2,3,4-ielrahydro-2-isoqmnoJyl) 
65 ethy!)phenyl)-3-((3Z,6Z)-6-benzyhdene- l-methyl-2,5-

dioxo-3-piperazmyhdeoe)methylbenzamide, hydrochlo­
ride (9051), 


