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REPLAGEVENT SHEET Pl PERAZI NE- 2, 5- DI ONE DERI VATI YESHISSHEET HAS BEEN

' L_\AT;CRS*. g , OF MULTI - DRUG RESI STANCE Rsﬁbgc_sb'
resent' i nvention rel‘ates to conpounds useful as modul s
rrul"tﬂ-.‘gfr ug resistance (MDR), to their . -~ _1prepar ation and to

phar nmackuti cal and veteri-nary SMIEQS ﬁﬁﬁt"%@ ng them

The resistance of tumours to tre . cytot oxi c agents
is an obstacle to thﬁmélﬁ(\e%%%ftminyentio&m BeUbhfoddaAtymRRL1 0hs Cancer
patients. A tunmour may ! , acquire resistance to a cytotoxic agent used

i'n a previous ﬂ;edulaﬁ@eéz‘wmulm-auﬁ@utemai@o (MBR) { esd thdind nsic
resi st ance, or cross-resistance, to a cytotoxic agent to which it
has not prepavatign wawh tox pbervacenticalgand Nekayiuawrel at ed by

structure or nechanismof action tq anﬁ a‘gent used in previ ous
treatments df t FEUPERDLIONS @pntainingafheBroysiy, certain pat hogens may

acquire resistance me red S MIAIIIENLRGRES A6 LRANL! PibK AU,

treatnents of the “seases or disorders to ogens

give rise. cytBebhogesgern®y it oo oBBLLEEBE tHidHdBueckssist ance, or
Cross resi stance, to pharmaceutical agents to which they have not

20 previ ousl y dhesotbrpaped: ic Bweagtiventobft bancef fredtientsl ude tumour may
multi-drug resistant fornms of malaria, tuberculosis, . .
acquire resistance to a cytotoxic agent used in a previous

10 treatment. A tumour may also manifest intrinsic resistance,
or_cross-resistance,'to a cytotoxic agent to which it has
not previously been exposed, that agent being unrelated by
structure or mechanism of action to any agent used in
previous treatments of the tumour.

15 Analogously, certain pathogens may acquire resistance
to pharmaceutical agents used in previous treatments of the
diseases or disorders to which those pathogens give rise.
Pathogens may also manifest intrinsic fesistance, oY cross
resistance, to pharmaceutical agents to which th;y have not

20 previously been exposed. Examples of this effect include
multi-drug resistant forms of malaria,_tuberculosis,
leishmaniasis and amoebic dysentery.

The above phenomena are referred to collectively as
multi-drug resistance (MDR). As discussed more fully later

25 on, a plasma Tembrane glycoprotein (P-gp) is implicated in

the mechanism which underlies MDR. P-gp has drug binding

properties. Certain agents which havé the capacity to
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| ei shrraniras‘tj‘s and anoebi c dysentery. The above phenonena are

referred-to collectively as mul ti-drug resistance (MDR). As
discug%ed nore fully later 25 on, a plasnma nenbrane gl ycoprotein (P-gp)
is inpliccated in : t he nechani sm whi ch underlies MDR P-gp has drug
bi ndi ng properties. Certain agents whiach have the capacity to

- 2- nmodul ate MDR may therefore al so be useful in facilitatin . the
del i very of drugs '!m‘ﬂ@éet MER rash Fhexafore Alspepe ugpfulnin fa"itlt‘-g&ﬂ-hg Al DS

o0 A0S 13S0 COMP i pyeny of mucl SBAUAYSAAP1 8 SR MLAAING o,

been used to

esi'stance modrfyrng agen
RMAs, are t hagrddting ACOSeatd WIDESPELEeR ROMpLENAr MRCOKi netiC
profile and/or are toxic at the concentrations required. for VDR
nmodul ati on. | tDisadvantedrsr off dragk tWikdichahaves isss fof recnapdnedi one

10  .derivatives have activity as nodul ators. of [ ti-dr

resi stance. The prEQUMhaten¥BR: | tArmeserapLpleaTsePrd ing agents or Runs,
pi perazi.nedi one degly ‘%ﬂa\ﬁet%yfﬂmeitﬂr)bosslaﬁrsrL poor pharmaddifiriitic
' profile and/or are toxic at the concentrations required for
MDR modulation.
It has now been found tiuat a series of piperazinedione
10 derivétives have activity as modulators of multi-drug
| resistance. The present invention therefore provides &

piperazinedione derivative of formula (1) s

15

()

wherein

. R;}s (i) a group

C 20

vwherein p.is 0 or 2; _
each of Ra to Re, which may be the same or different, is
25 independently selected from hydrogen, C,-C¢ alkyl .
~ unsubstituted or substituted by one or more halogen atoms[

C,~C¢ alkenyl, C,-C, alkoxy, ¢,-C; alkylthio, halogen, hydroxy,



Rerr]: kS(I) a group [err] ' wherein p is 0 or 2 each of Ra

to Re,. “whi ch may be the sanme or different, is 25 | ndependent |y sel ected
from hydrogen, Cferr] alkyl unsubstituted or substituted by one or
mor & hal ogen at ons, Cerr] alkenyl, err] al koxy, Cerr] al kyI t hi o,

hal ogen, hydr oxy,

nitro, optionall ubstit ano, err COO—|
- [err] E)NHCCR[e?/’?i]s':' 2NEB 8‘?“? Y%gf’éﬁ'/ dé&ﬂ‘éeﬁ‘ﬁ O S@!Pgl'r]']
-Sgerr](Rerr]R E:bbﬂ N([err]), -O(CN[err])N[err](R[err]R[err])
-Q(CHerr]), CCIer@f’ -OCOR[err], -CHerr]OCOR[err],

-CH err]COR[err], -ed;n}‘er FWW[-@HSD,R"Q{SQ;R‘}SR{M(R“R“) , -SORY,
-CH[err]SCCR[err] - CHerr]S(OR err] wherein mis 1 or

- (N:'JE:%E E:L [NHco]( 01[4[ er$9=}‘[(31r; R]‘@:@[ eN%l} %)r-r]'o(qwli'[“éﬁ’i”}‘fbﬂ?)[?ﬂ*}) COM@OCF][ er rL

- err err Jerr u er err] an
-NHCOQ(CH err ) [ er r%@ g‘r r']%éﬁ% vﬂ%‘?@ﬁ?ﬁu—{% | nt eger of
fr_om 1 to 6, each. sabgnr] g@%(&gu]whlegem%g_@(j_eagly H 10 or. (err]
al kyl and R err] |s C[err ; or any of Ra and Rb, Rb and Rc,

Re and Rd or R anciRECOAGR;)he0,RHr RNARY) CORY,  -MEICOQHSN SMHCO(CHG) A0gRH or
formtogether with the carbon atoms to Wn%ch thei/ are attached a
n

benzene ring whi chMIGO (CH,) ;OCORG, ARG NNHGP (CHidaLORItiowherein n is 0 or is an
integer of from 1 to 6, each of R and R¥ is independently H

10 or. lc,-c, alkyl and R* is C,-C; alkyl; or any of Ra and Rb, Rb
and Rc, Rc and Rd or Rd and Re together form a
methylenedioxy g;-dup, or form together with the carbon atoms
ta which _they are attached a benzene' ring which is
optionally substituted;

is (1i) a 5- or 6-membered heterocyclic group containing
at least one heteroatom-selected'ffom o, N and. 8, which
gzpup may be ffuéed to a benzene ring;

(44d) a C,-C; alkyl or C;-C, cycloalkyl group; or
{(iv) a c,-c',_ cycloal_kenyi group which is unsubstituted

20 or substituted by C,-C; alkenyl; , |
R? is H, C,-C é.ikyl .optionally substituted by hydroxy or by a
graup =N (R“RH) as defined above, C,-C¢ cycloalkyl, C,-C,
alitenyl, -COOR™ wherein R is as defined sbove or a phenyl
group as defined under (i) above, but is other thanl H when R?

25 is unsubstituted phenyl; and
one of R® and R' is hydrogen and the other is a group of

formula (A):



15 LY

(i)

a 5- or 6-nenbered heterocyclic group containing

i's

r

r

at | éadt one heteroatomselected fromQ N and S, which group may
be fused to a benzene ring; (tii) a Cerr] alkyl or (err]
cychaIkyI group; - , (iv) a Cerr] cycloal kenyl group which
I S unsubstituted 20 or substituted by Ctegrqd al kenyl; R err]
H Clerr] alkyl.optionally substituted by hydroxy or by a group
-N(Rlerr]Rerr]) as defined above, C[err] cycloal kyl, Cerr]
al kenyl, -COOR[err] wherein R[ \s\as defined above OR54 phenyl
group as defined under 4¢? 3 N7t Mapr” PRydien Rl err] :
unsubsti tuted phenyl; anqa err] ang grr] is hyd( n and
the other is a group of fa (A: R6
-4- [err] 5 "wherein nis an integer of 1 to 4, r in O or 1 and
Rlerr] and Rl err] whi ch may be the sane or dlfferent -ar e each Ho
Cerr] 8l ko@’er(?ﬁ-nl{*eii? ]a’hﬁﬂtW@F qf tloﬁetherr f8r fh @F et Bhand Ry,
group; and do bﬁg Fond or Rl err] defi ned unde
(i) above, is a JIOHCE BaR PO, the oA o fhe $RE0EY el ebdn B T

alkoxy, or R® and R together form a methylenedioxy group;

and ----- is a double bond or, when R, is as defined under

(i) above, is a double bond or a single bond; or a

10 phermaceutically acceptable salt thereof.

A C,-C¢ alkyl group may be linear or branched. A C';-'c,
alkyl group is typically a C;~3, alkyl group, for example a
methyl, ethyl, propyl, i-propyl, n-butyl, sec-butyl or tert-
butyl group.. A C,-C, cycloalkyl group may be cyclopropyl,

15  ‘cyclobutyl, cyclopentyl or cyclohexyl. A halogen is, for
example, -fluorine, chlorine, bromine or iodine.
A €,-C; alkoxy group is typically a cl-c. alkoxy group,
' for example a methoxy, ethoxy, Propoxy, -p:opoxy, n-butcxy.-
sec-butoxy.or tert-butoxy group. A.Ca-c‘ alkenyi gfoup is,
20 for example, Cr4x'a1kenyl, for example éthenyl. prop-l-enyl
or prop-2-enyl.

A heterocyclic group may be, for example, a pyridine,
pyrrolé, furan or thiophene Iroup which is linked via any
one of its constituent ring atoms. It may be, for instance,

25 a 2-pyridyl, 3-pyridyl, 4-pyridyl, Z-furyl, 3-furyl, 2-

thienyl or 3-thienyl group.

The integer n is from 1 r» 4, and is preferably 1 or 2.



10 pharmaceutical |y acceptable salt thereof. A Cferr] al kyl

group may be linear or branched. A (Jerr] al kyl group is typically a
derr] aIkyI group, for exanple a met hyl , ethyl, propyl, i-propyl,
n-butyl, sec-butyl or tert- but yl grogp. A C[err] cycloalkyl gr oup
may be cyclopropyl 15 cyclobutyl, cyclopentyl or cyclohexyl. A hal ogen
is, for exarrplre ahé URF ke, pﬁ@f&"dlﬂ% tRE08AME AHa 0@ Peeferably C,- A
C[err] al koxy group is typically a CJerr] al koxy group, for exanple
a met hoxy, etho&yalpyépoﬁyr 1nqnammmy¢thybutoxy, sec- but oxy or
tert-butoxy group. A (lerr] alken grQup is for example, err]

al kenyl ,” for exanpl éRgh&iyis 35 é%f}né ylmder (1) §P°I5?optt29 é?ﬁﬂnyl group

A heterocycllc g%guw%q%ﬁugutFlnggexa gtl%uQXd alrlnre{ie oF mpge Cgérole furan

or thiophene gr d'via onstituent
ring atoms.g It BB¥1£¥an(¥’tbn%tanﬁﬁbn fgsls foRo PY bl tutdaPY el HYY carry

4-pyridyl, 2-furyl, 3-furyl, 2- t hi enyl or 3-thienyl group.

The |nteger n |shérsmbétiumeﬁ; andang qxecfodr pbbytioms 2.to 6, for instance

- 5- Rlerr] and Rlerr] are preferably the same and are preferably
derr]- cpesifien Id/|or flor eFRSEIAEY MoShyion 4. Thus foypipstRnge,] is

as defi ned under é gfqgo t he

\G% Re 1spggﬁgf ék %ydrogen, preferably Rb or Rc,
especially Rc. When the phenyl group is mono-substituted
10 the substituent Ra to Re is preferably selected from a
halogen, for instance chlorine, bromine or fluorine; a C,-Cs
alkoxy group, for instance OMe; and an acetamido group -NHAc
in which Ac denotes acetyl.
The phenyl group may instead be 2,3-, 2,4-, 2,5—; 2,6-,
15 3,4- or 3,5- disubstituted, or 2,3,4-, 2,3,5-, 2,3,6- or
3,4,5-trisubstituted. When it is disubstituted, three of Ra
to Re are hydrogen and two are other than hydrogen. For
example Ra and Rb, or Ra and Rc, or Ra and Rd,'or Ra and Re,
or Rb and Rc, or Rb and Rd are other than hydrog;n whilst,
20 in each case, the other three of Ra to Re are hydrogen.
When the phenyl group is trisubstituted, two of Ra to
Rc are hydrogen and three are other than hydrogen: For
example, Ra, Rb and Rc, or Ra, Rb and R4, of Ra, Rb and Re,
or Rb, Rc and Rd are other than hydrogen whilst, in each
25 case,'the-other two of Ra to -Re are hydrogen.
In a preferred series of compounds of formula (I) each

of Ra to Re is hydrogen. In another preferred series of



S unsupstltuted or is substituted at one or nore of 5 positions 2 to 6.

When it is nono-substituted it may carry the substituent at any one
of positions 2 to 6, for instance position 3 or 4, especially

posi tion 4. Thus for instance, one of Ra_to Re is other than

hydr ogen, preferably Rb or Rc, especially Rc. Wen the phenyl group
I S nmono-substit utGkboukills, ohBEofURS!Ed URNt sRBel&ctRAS ifSroRf ﬁ?&f@s@,}’ gegect ed
froma hal ogen, for instance chlorine, brom ne or fluorine;
Clerr]-Cerr] alkoxyl RECPRYY, oupQ, KOy MR RY D6 GD’ECHQQN(%’\R%I:BMB@?H’G group
- NHAC in which Ac_ denotes acet }é“ 12 " Thl(;,\ henyl group may

i nstead be 2, 3-, “9OB(R"R L. NG, g=SON(B™R )3 4S0R .3 %(Rdh Standyhadiogen

2,3,4-, 2,3,5-, t.risubstit Wien it Jis
di substi t ut ed, fr“geé% cﬁg‘er four ?é ‘E@é 5 Beng6f o En FWBRERE otf9E t han
hydrogen. Foy msta:ee@nwn@ B2 aBgk RowuebrRa; 8N 0a19% BRuAhd R par;Ra

and Re, or Ro and Rc, or Ro and Rd are other than hydr ogen Il st,
20 i n each caSgpid:drﬂelpt-imom breecadMdRa MNIARR®*?Ar &shyjzlpi)gﬂrly NMe, .
When the phenyl group is trisubstituted, two of Ra to Rc are

hydr ogen and thre@oﬁﬁ%n%’tzhe‘ﬁaifrhﬂ"n Iﬁ?@éfﬁmgeﬁozR’lfoxs tYplcaléXaﬁ%Me,: Ra, Rb and
Rd are ot her

Re, or Ra, R ang gf(Rl 1") I§t()) exame]’a -8 e R a rl) 0
than hydrogen whPP S5 eXAMRLR & SQeid 2ot h§? V\B HPRTMG- B ar e
st gl oo ke
10 Preferably Rc is alkoxy, especially OMe or OBu®; NHCOR?,
especially -NHAc; -CO,R"™, especially -COH or -CO,Me;
-CON (R™R*?) especially -CONH,; NO,; N(R“Rﬁ) especially NMe,;
-SOR» especially -SOMe; .—SOZN(R“RR) especially -SO,NMe, or
halogen, especially F or Cl; and each of Ra, Rb, Rd and Re
15 is H.

In the above-mentioned series of preferred compounds Ra
to Re are all hydrogen, or one or two of Ra to Re are other
than hydrogen whilst the others are hydrogen. For instance
one of Ra, Rb and Rc is other than hydrogen. Aiternatively

20 Ra and Rc, or Rb and Rc, are other than hydrogen. Preferred
values for the one or two of Ra to Re which is 6r are other
than hydrbgen include C,-C; alkoxy such as OMe or OBu",
halogen such és Cl or F, hydroxy, -N(R*¥R*?) ,

-CO,R'*, -CH,SCOR'?, -CH,SR*, -NHCOR, -O(CH,) N(R“R'?),
25 -0(CH,) ,CO,R*, -CH,NHCO (CH,),CO,R*', -NHCOCH,OR'?,
-NHCOCH,0OCOR**, ~CH,NHCOOR? and CF,.

Particularly preferred compounds are those wherein Ra,



conpoungts, one of Ra to Re is selected fromhydroxy, Cerr]-Clerr]
al koxy, NHCOR[err], -CO2Rerr], -N(Rerr]Rerr]),

O(Clj[err])[err]N(R[err]R[err]) -Sgerr]Rerr] -CON (Rlerr]Rerr])
NJ efr], -SJerr]N(Rlerr]Rlerr]), -SORerr],,-N (Rerr]) CORerr] and
hal ogen and the other four of Ra to R7e are H Al koxy may be, for 5

i nstance, OVe orgdBuliebhd  ROHKRRICH 1l Sadd & ald ¥e1bEWEa £l &, F bIEErr] is
typically -COOH or -COOMe. N(R err] R[err]) is typically Nve[err] :

- CON(R[ er r ] R[ er r{NHATay -00,1# ,CONEpMe ; |-CONBL] e¥NO,} REXMe,], 5Q,Meypi-saMe yand
S err] M, SCIerrL\N (Rlerr]Rerr]) is for exanple -SO err] NMe[err]
SOR(err] may be SGMend Also prefeynyceprp) coypands mrsen RVECOBS| &re] .

Hal ogen i s typicall r Pr ef er abl Rc i es eC| aIIy
O o Bl et 1] PAMAEALEY, Facn DdependefhEl Priadiaa) brln e

I i ] ). 1
TN o] N HEAY OB niero of Nl\/ez“bm”)cg%%fc' o1y

especi al |y - SOve;ocd®t emLN(R@mHZ}B[(ea“(R]la) ,eSpdcHl te,R* S err] NMe2 or

hal ogen, especially F or C; and each of Ra, Rb, Rd and Re 15 is H
I n the above- nent¢HNEEO §&H,) 68081 rprEH@W@élz)eQR%bouﬁH@“Ré’ to Re are
all hydrogen, or one (or two, of, Ra t8 E gre of han h drogen
whi | st the ot her 3V&r® %Hﬂ?& BECP Hete n%%R "Sha ‘C%ch‘aﬁk RET Rc

is other than hyﬁgoqﬁpsrél hgrn |a/r§d %a,28r RdRQ?&% R¢or@f s R0 and Rc, are

ot her than hydrogeh ferfe val ues for t'he one or two of Rato
Re which 19 or méeh@lidiRdioxy group han foydl, ogeeh i did wdeb6heitdmaaldeoxnisHch

as Owve or OBuferr], hal ogen such as d or F, hydroxy,
-N(R[err] Rl err])they are attached, an optionally substituted benzene ring.
Still more preferably, Ra and Rb are independently H, nitro
or haiogen, Rc is H, hydroxy, —O(CHQnN(RnR“), -OCOR?3,
-0 (CH,) ,CO,R**, -CH,NHCO (CH,),CO,R*, C,-C alkoxy,
15 . -NHCO(CH,) ,OR*, -NHCO (CH,) OCOR¥, -N(RMR?),
-CH,NHCO,R**, -CH,SR™ or -NHCOR™; R4 is H, halogen, C,-C,
alkoxy, -CH,SCORY, -CH,SR* or -CO,R; and Re is H, nitro or
halogen.
When any two adjacent groups of Ra to Re fo;m, together
20 with the carbon atom to which they are attached, a benzene
ring, that ring is either unsubstituted or it may be
substituted by any of the options specified above for Ra to
Re. The benzene ring forms, together with the phenyl group,
an oﬁtionally substituted naphthalene ring structure.
25 In one embodiment of formula (I) R! is a phenyl group as

defined above which is unsubstituted or mono-substituted at

position 2, 3 or 4 by Cl or MeO, or is a pyridyl, furyl or



- CJerg]Rerr], -CHerr]SCOR err], -CHerr]SRlerr], -NHCOR[err],
-QCHerr])[err] NNR[err]R[err]), 25 -QCHerr])[err]CdJerr]Rerr],

-CHrerr] NHCO(CH err])[err]COerr] R err], -NHCOCH err]OR[err],

-NHCOCH err] OCOR[ err], CH[err]NHCOOQ[err] %d CFlerr].

Particularly pref erred conpounds are those wherein Ra,

-7- Rb, C t H,

-NHAc, -CJerr] Eﬂlec% 5?’?%’@ %C%\IH @ld %1%&%&:9?N§N€[ﬁﬁé?{§‘l Sa er(ﬁe

- SOve and of- B =aara RNMg &f rand Ahemwaf dry @ad gabeap cofTRutmaldaWi®y ei n Ra

to Re are preferably each |ndependent sel ected fromH, hal ogen,

5 hydr oxy, CweerpinlRok§,2 mndr sachpf & xyéoﬁ[ épr g, metthylogrPSRE er r |

CQOT el ]y [t ] (R 3 RS e"JDeéep%%h ¥ b6 {ReyReiERERd ghenyl, B

NRLer T R e AR Bedranny) RV Oy dprphat S

-NHCQ( CH[ er 1] ) [ exyichop2Bbe1 | Irang & Gt | NGO HupRbEr FbriilaRAadNdherein
Rb, Rb and Rc, Rc and Rd, or Rd and Re, forma 10 met hyl enedi oxy group
or form with theisaRkbandataris afo Ritamch R® is Me. they are attached,  an

optionally substituted benzene ri n% Still pore preferabl y Ra and
Rb are independent|ylf, 2nfptis embodimegt Rjyiggepbsiitytedphayul B8,

CH
g((]—l%g;”g%g”% k?éﬁ]rggadser]!\ﬁ-‘éﬁ%&[errf’}’fé‘%’(ljaﬁo@ﬂ] elrr]H

Clerr] al keyy, =rSis n MIRCH &f r'dodhpf bEORbARila (A) wherein n is 2 and
-NHCO(CH err])[err]OCOR[err], -N(Rerr]Rerr])
-CH[err]NHCQerre]a?{heuf]RSa(ﬂc[afr]st[Merr] or -NHCOR[err]; Rd'is H, hal ogen,
derr] al koxy, -CHerr] SCOR[err], CHerr]!)SR[err or .
-CJerr]Rerr]; and R& psfpprentqmpqument R' is substituted phenyl as

defined above or a furyl, thienyl or pyridyl group, R? is H,
R?® is a group of formula (A) wherein n is 2 and each of R®

.15 and R_6 is Me, and R* is H.

" In a fifth embodiment R! is unsubstituted phenyl, R? is
C,~C, alkyl, preferably methyl, phenyl or cyclopropyl, R? is a
group of formula (A) wherein n.:_i.s 2 and each of R® and .R® is
Me, and R* is H. '

20 When in the above embodiments R is a furyl, thienyl or
pyridyl group it is preferably a 3-furyl, 2-thienyl, 3-
thienyl. or 4-pyridyi group~.

Examples of preferred compounds of the invention are as

follows. The compound numbering is adhered to in the rest

25 of the sgpecification.

N- (4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-



hal ogen. When any two adj acent groups of Ra to Re form

t oget heér 20 with the carbon atomto which they are attached, a ‘benzene
ring, that ring is either unsubstituted or it may be substituted by
any of the options specified above for Ra t% Re. The benzene ring
forns, together with the phenyl group, " 7 T an optionally substituted
napht haI ene rin e 0 (n)
Rlerr] is a phe%y t‘%‘r g%#f)eﬂ%a)phenal ned ‘T;g?é &hblgg?lﬂflgtdue%%u%s%%%ed or
nono- subst i t ut ech,a-dioxo-3 pﬁs&laizimmzdeﬁepﬁetﬂuymbeﬁhamd%(Bydnrbcnsomde :
-pyridyl, furyl or - 8-

thienyl group, H®2) is H CHerr], cyclopropyl or phenyl, and one

of Rlerr] and Rerr] is Hand the other is a group of forrmula (A

wherein n is 2 and each of R err] and R err] is a nethyl group.

| d_enb , bst it it ) 5 i
C{]e?rfegloﬂylse pﬁ:‘ Qe-n(;ﬁ 3}% 9r1?]1q\é§109&5'1 §h%h&l|€&%w£ 2(|:Q£/§Ir:)]propyl RI[er]
is Hand Rerr] igo@llg{oqym)eéhigrﬁﬂéxﬁrl()& \(\/(wz,eam 1-benzyD- 6~5be21z§d1ddéﬁ§h of

Rlerr] and Rlerr] is . In a third enbodinent Rlerr] is
substi tuted phen&JS{dioxo 3- plneiazmnYLausme)meththﬁqﬂamlﬂh;eh@drqghlpyndqy|
group, Rerr] is H 10 Rlerr] is Hand Rerr] is a group of formula (A
wherein n is 2 ah@il3) each of Rlerr] and Rlerr] is M.

10 N- (4- (2- (6, 7-Dimethoxy-1, 2,3, 4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -4-((3Z,62) -6-benzylidene-1-
cyclopropylmethyl-2,5-dioxo~-3-

piperazinylidene)methylbenzamide, hydrochloride (9114)

is N-(4-(2-(6,7-Dimethoxy-1,2,3,4~tetrahydro-2-
isoquinolyl)ethyl)phenyl) -4-((3%,6%) -6- (3-furylmethylene) -1-
methyl-z,5—dioxo—3-piperazinylidene)methylbenzamide;

hydrochloride (9108)

20 N- (4~ (2- (6, 7-Dimethoxy-1, 2, 3,4~-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -4-((3%Z,62) -6~ (4-
methoxybenzylidene) -1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide, hydrochloride (9109)

25 N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl)-4-((32,6Z)-6-(4-

chlorobeniylidene)—1-methyl-2,5—dioxo—3—



In a fgourth enbodiment Rlerr] is substituted phenyl as - defined

above or a furyl, thienyl or pyridyl group, Rerr] is H Rerr] is
a group of for mul a (A) wherein nis 2 and each of Rerr] 15 and Rlerr]
is M, and Rlerr] is H In a fifth enbodiment Rlerr] is
unsubstituted phenyl, Rerr] is Cerr] alkyl, preferably nethyl,
phenyl or cycl 03; %[ulamﬁ{,ﬂaénéﬁn&hylbenzamﬁeoumyai:oéﬁimcfe ((/ébswerel nn
is 2 and each o err] and R err] _ , and R4 is

When in the above enbodinents R err] is a furyl, thienyl or pyri dyl
'group It is preferably a 3-furyl, 2-thienyl, 3- . thienyl or

4-pyridyl groupX-(4-(2-(6,7- Dlmﬁ§hﬂﬁm és203, %ﬁ%ﬁ@ﬁ@h@éreoﬁpounds of the
i nvention are as, C u ing is adhered to in
the rest 25 - Sagayipely)fet fBpnepyh) CRTPOH G BT
I\F(4 (2-(6, £-Di '@h‘li%‘behzgﬁdénéﬁlf LA D=2 5 0-3-~
- i soqui nol yl') ethyl') phenyl) - 4- ({32, 62) 6 benzylldene 1-ethyl -
5- di oxo0- 3- pi pegsmmﬂmg}elaéﬁeldieﬁﬂmmﬁﬂaﬂme hygieobhboride (9092)(9112)

2
5 N—(4 (2-(6, 7-Di et hoxy-1, 2, 3, 4-tetrahydro- 2-
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -4- ((3%Z,62) -6-(3-
10 chlorobenzylidene) -1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide, hydrochloride (9093)

N- (4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isogquinolyl)ethyl)phenyl)-4-((32,6Z)-1-methyl-2,5-dioxo-6-
15 (3-pyridylmethylene) -3-piperazinylidene) methylbenzamide,

hydrochloride (9110)

N-(4-(2-(6,7-Dimethoxy-1,2, 3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl)—4—((3Z,62)-1-methyl-2,5—dioxo—6-
20 (3-thenylidene) -3-piperazinylidene)methylbenzamide,

hydrochloride (9111)
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isbquinolyl)ethyl)phenyl)—3—((32,62)—1-methy1—2,5-dioxo—6-

25 (2-thenylidene) -3-piperazinylidene) methylbenzamide (9155)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-



i soqui nol yl ) et hyl ) phenyl ) -4-((3Z, 62)-1-benzyl - 6-benzyl i dene-

2, 5- di oxo- 3- pi perazi nyl i dene) net hyl benzam de, hydrochl ori de (9113)
10 * N-(4-(2-(6,7-Di nethoxy-1, 2,3, 4-tetrahydro- 2- *

i soqui nol yl ) et hyl ) phenyl ) -4-((3Z, 62Z) - 6- benz Iidene-l-

cycl opropyl net hyl - 2, 5- di oxo- 3- pipér ihylidene)nethylbenzanide

Py och o 11 Abinon Py oM bibedP 4 RAEISL focs & ka2
met hyl - 2, 5- di 0X0¢33-tPicpel adeny) 411@51©)am<amy§hﬁmﬁrrhdehylbenzamﬂa¢dr(eo;bbDrI de
-(9108) 20 N (4-(2-(6,7-D nmet hoxy-1, 2, 3, 4-t et rahydr o- 2-
is?ﬂuinglyl)ftgyl)phinylzh4 ((3% SZ) 6- (4-

met hoxybenzyl i den e i OX

plpera2|nylldené§r£ﬁ1ﬁflﬂém aH%TﬁFthdeOEh?(ﬁ REresYEEP-2- 25

Pzggufﬁofslgethgﬁ%%ﬂéhyl -4gE%§9%%%?9%?(gj?(3z'6Z)—6-(3—

chl or obenzyl i denenrdroBinByh i defde diion@tByl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9157)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
10 isoquinolyl)ethyl)phenyl)-3-((32, 62)-6-(2-
chlorobenzylidene) -1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9158)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
15 isoquinolyl)ethyl)phenyl)-3-((3%,6%) -6- (3-furylmethylene) -1-

methyl-2,5-dioxo-3-piperazinylidene)methylbenzamide (9159)

N-{4- (2~ (6, 7-Dimethoxy-1,2,3,4-~tetrahydro-2-
isoquinolyl)ethyl)phenyl)~-3-((32,62Z)-6-(3-
20 methoxybenzylidene) -1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9156)
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
.isoquinolyl)ethyl)phenyl)—3-((3Z,GZ)—G—benzylidene-l—ethyl-

25. 2,5-dioxo-3-piperazinylidene)methylbenzamide (9139)

N-(4-(2~-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-



- 10 - o pi perazi nyl i dene) nmet hyl benzam de, hydrochl oride (9091)
N-(4-(2-(6, 7-D net hoxy-1, 2, 3, 4-tetrahydro- 2-
i soqui nol yl ) et hyl ) phenyl )-4-((3Z,62)-6-(2- 5
chl or obenzyl i dene) - 1- net hyl - 2, 5- di oxo- 3-
pi-perazi nyl i dene) met hyl benzami de, hydrochliot2de (9092)
N-(4-(2-(6, 7- D net hoxy- 3,4-tetrahydro-2- .
isoquinolyl)etknﬂ?fﬁﬁéﬁ?%yfhf%?¥%idéffyé?(§:g‘%ﬁJGZ)'G'benzylldene'l‘
chl orobenzyl i de = 5 4 eXAs35%a-3-

“pi perazi nyl i dene ﬁg%ﬁgﬁggﬁégﬁ$§%%hﬁiggggﬂI%ride (9093)
N- (4- (2- (6, 7- D rpeigeasyihylidede iithilypendaride (9141)
i soqui nol yl') et hyl ) phenyl)-4-((3Z,6Z)-1-nmet hyl -2, 5-di oxo-6- 15
(3- pyridyl met hyl ene) - 3- pi perazi nyl i dene) net hyl benzan de, _
hydr ochl ori de (9110 . N-(4-(2-(6,7-Dinmethoxy-1,2,3,4-tetrahydro-2-
i soqui nol yIfeth9§)$#ﬂ§ﬁyﬂflZ?Pf@ﬁfQﬁgifiJﬁe?h§1§€23§- BR02B- 20
(3-thenylidene) - Yﬁbﬂ razhnylq yl benzam de, hydr ochl ori de
(9111) %&(4~?§§?%?§§E9§Q?#%§e?l,2,3,4-tetrahydro-2-
i soqui nol yl ) et hyd) pfwenpiz) - 3- 4{ BA @oehziRt Bihe 2, 5-di6%0=-9- 25

(2-thenyl i dene) - 3- pi per azi nyl i dene) net hyl benzam de (9155)
piperazinylidene)methylbenzamide (9178)

10 N-(4-(2~(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl) phenyl) -
3-((32,62)-1-allyl-6-benzylidene-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9179)

15 N- (4~ (2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
. isoquinolyl)ethyl)phenyl) -
4-((32,62) -1-methyl-6-(2-naphthyl)methylene-2,5-dioxo~-3-

piperazinylidene)methylbenzamide (9193)

20  N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
4-((3%,62)-1-methyl-6-(1-naphthyl)methylene-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9194)

25 N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -

3-((3Z,62) -1-methyl-6- (1-naphthyl)methylene-2,5-dioxo-3-



tetrahydro-2- .
phenyl)-3-((3Z, 62)-1-net hyl - 2, 5- di oxo- 6-

N—(4 (2_(6 7- D met hoxy- 1, 2,
11 )
dene) net hyl-benzam de (9160)

3,

|squ|nonI)eth
(3 thenylldene) 3- pi perazi ny
N- (4~ (2-(6, 7-Di met hoxy-1, 2, 3, 4-t et rahydr o- 213 5
|squ|nonI)ethyI)phenyI) 3- ((32,62)-6-(3-
chl orobenzyl i deRglela38hiYidendfdie Q?’Qbéﬁzamlde (9195)
pi per azi nyl i dene) et hyl benzam de (9
N-(4-(2-(6, 7- D met hoxy-1, 2, 3, 4- tetrahydro 2- 10
-|squ|nonI)ethyI)phenyI) 3 (3Z, 62)-6-(2-
chl or obenzyl i deld¥)tt-(Ret(fyl - 1wRtho¥yo132. 3, 4-tetrahydro-2-

N (- (2. (5, 7-Df AACRARPEIT ST SR DAPRR o o- 2. 15

i soqui nol yl yet hyl ) prgnylz) —g- (ﬁ%@)m@tﬁ§léﬁg%%ttﬁ¥he§eﬂ ci:l.oxo 3-

met hyl - 2, 5- di oxo- 3- pi per azi nyl i dene) net hyl benzam de

N- (4- (2- (6 7- Di neiigemag-ihy? idede It pdheanide (9196)
i soqui nol yl') et hyl ) phenyl )-3-((3Z, 62)-6-(3-

4-

yl

[
4-

N-(4-(2-(6,7-Dimethoxy-1,2,3,4~-tetrahydro-2-
isoquinolyl)ethyl)phenyl)-
10 3-((3%,62)-6- (2-furyl)methylene-1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9197)

N-(4-{2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)}ethyl)phenyl) -
15 4—((BZ,GZ)-1—methy1—6—(1-methyl—3—pyrrolyl)methylene—z,5—

dioxo—3—piperazinylidepe)methylbenzamide (9198)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
1soqu1noly1)ethyl)phenyl)- |
20 3 ((3Z,62)~1-methyl-6-(1-methyl- 3—pyrroly1)methylene -2,5-

dioxo;s-piperazinylidene)methylbenzamide (9199)

N-(4-(2~(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
‘25 3-((3Z,62%) -1-methyl-6-(2-naphthyl)methylene-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9209)



20 neLhoxybenzylldene) 1- nethyl 2, 5- di oxo- 3-

pi per azi nyl i dene) et hyl benzani de (9156) .

N-(4-(2-(6, 7-D nmet hoxy-1, 2, 3, 4-t et rahydr o- 2-

isquinonI)ethyl)phenyl)-3-((32,62)-6-ben2élidene-l-ethyl- 25

2, 5-di oxo- 3- pi perazi nyl'i dene) met hyl benzamd (9139)

N—(4 (2 (6, 7-Di ngt 2 dk042
|sgﬁu@ﬁﬁ%yﬁfe?ﬁ@ﬁ?%ﬁ?dk§hx 5 %ZF%ﬁﬁaﬁgdgenzylldene 1-

cyclopropylnethyisdhdindugxoeehyl)phenypbpera2|nylldene)nethylbenzan1de

(9141) 5 N-(4-(2-(6, 7-D net hoxy-1, 2, 3, 4-t et r ahydr o- 2-

|squ|nonI)ethy%jbﬁ@h§ﬂ§ ~1l-methyl-6~(1- methyl -3~indolyl)methylene-2,5-

4-((3Z,62)-1-all benz | i depe- - di. ox0:- 3

pi perazi nyl i dené %HEFhfFF% ?5ﬁ¥%ﬁyzﬁﬁﬁﬁymethibpenzamlde (9210)

N-(4-(2-(6, ¢ D nethoxy-1, 2, 3, 4-t etrahydro- 2-

isoquinonI)ethyI)phenyI)-

3-((3Z,62) - 1- al |yl ¢6- eenay Fi-denerHobr-di, 2% 85 3=tetrahydro-2-

pi perazi nyl i dene) net hyl benzam de (9179)

isoquinolyl)ethyl) phenyl) -

3-((3Z,SZ)-l—methyl—s-(3-methylbenzo(b)thien-2-yi)methylene4
2,5-dioxo-3-piperazinylidene)methylbenzamide (9211).
10
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
3-((3%Z,63) -1-methyl-6- (1-methyl-3-indolyl)methylene-2,5-
dioxo-3-piperazinylidene)methylbenzamide (9214)
15 |
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl) phenyl) -
4-((3Z,GZ)—l—methyl—é—(3-methylbenzo(b)thien—2-yl)methy1ene-
215—dioxo—3—piperézinylidene)methylbenzamide (9£15)'
20
N-{(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
3~((BZ,GZ)—6—benzylidene—1—methoxycarbonylmeth§l—2,5—dioxo—
3-piperazinylidene)methylbenzamide (9217)
25 '
" N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-

isoquinolyl)ethyl)phenyl) -



15 N (4-(2-(6, 7- D net hoxy- 1, 2, 3, 4-t et rahydr o- 2-

i soqui nol yl ) et hyl ) phenyl ) -

4-(¢3Z,62)-1- et hyl - 6- (2- napht hyl ) net hyl ene- 2, 5- di oxo- 3-
pi peY azi nyl i dene) et hyl benzami de (9193) 20

N- (4-(2-(6, 7-Di net hoxy- 1, 2, 3, 4-t et r ahydr 0-215 -

I soqui nol yl') et hy

4-((3Z, 62) - 1- met )yf) g?%f)’ﬁébﬁ?‘h%'r?ét‘ﬁy'r“s&BYEP?Paﬂ&%ngl-2r5-di°xo-3-

pi perazi nyliden
N-(4-(2- (6, 7-Di %ﬁ%@%zg&g&%@éﬁ%@g& (9228)

|squ|nonI)ethyI)phenyI)

3-((3Z,62)-1-net hyl - 6- (1- napht hyl ) net hyl ene- 2, 5- di oxo- 3-

- 13 - p|d&ré&nG%ﬁ05d€nE}MQﬁh®KXn§n?aﬁbGet?§M§h¥ﬂr° 2-

N (4-(2-(6, - D net hox, et rahydr o- 2-

i soqui nol yI ethy+§?ﬁﬂ£%ﬁa %)eghyi)Phen}fi

4-((32,62)-6-(2-fu hyl et ' e E_dd AL
piperazinylidene§ (%%yﬁggnﬁaﬁ?gﬁ}{g%é%%hO%E§yghé%%&f%ne 2,5-dioxo-3
N- (4- (2-(6, 7- D npipenazihydidefle} Q1 NEHRZaRide (9229)

N-{4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
10 isoquinolyl)ethyl) phenyl) -
3-((3Z,GZ)—1-methyl—6—cyclohexylmethylene-z,5—dioko-3-

piperazinylidene)meﬁhylbenzamide (9230)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
15 isoquinolyl)ethyl)phenyl) -
4-((3%,62) -1-methyl-2,5-dioxo-6~pentylidene-3-

piperaéinylidene)methylbenzamide (9231)

N- (4- (2- (6, 7-Dimethoxy-1,2,3,4-tetrahydro-2-
20 isoquinolyl)ethyl) phenyl) -
-3-((3%,62) -1-methyl-2,5-dioxo-6-pentylidene-3-

piperazinylidene)methylbenzamide (9232)

N- (4-(2-(6,7-Dimethoxy-1,2, 3,4-tetrahydro-2-
25 isoquinolyl)ethyl)phenyl) -
3-((3%,6%Z)-1-methyl-6- (2-methylpropylidene)-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9233)



I soqui nQl yl') et hyl ) phenyl)- 10

3-((3Z,76Z) - 6- (2-furyl ) met hyl ene- 1- net hyl - 2, 5- di oxo- 3-

pi perazi nyl i dene) net hyl benzam de (9197)

N-(4*(2-(6, 7-D met hoxy-1, 2, 3, 4-t et rahydr o- 2-

i soqui nol yl ) et hyl )phenyl)- 15 - 16 -
4-((3Z,62)-1- et r 60 1~met byl - 3- pyrrolLyl) pe Nen 2, 5-
di oxo- 3- pi per azi‘l% % d(ené()sﬁt E%T%%ﬁc;z%'mldg'%gslrg%’gﬁ%y%r%’ 3
N (4- (2- (6, 7- Di mekhiatollyd) 3cdyl FbKaRMgro- 2-
isoquinonI)ethyIf%ﬁgnylf?) Zgy b )

3-((3Z,62) - 1- net ay!l ¢35 (6B ret-1{9| 3 3dimauhyllph) pki denena-mhebhyl-2,5-dioxo-3-
di oxo- 3- pi per azi nyl i dene) met hyl benzam de (9199)

N- (4- (2- (6, 7- Di neiPREaAINYS idene} pethyirengapide (9234)

I soqui nol yl ).et hyl ) phenyl )- 25
3-((3Z,62)-I-nethyl-6-(2-naphthyl)nethyl ene-2, 5-di oxo- 3-

pi perazi nyl i dene hyd b i - -2-
Y o el o R s

I soqui nol yl') et hyli 3¢dpeindlyl) ethyl) phenyl) -
4-((3Z,62) - 1-nmet hyl - 6- (1-net hyl - 3-i ndol yl ) net hyl ene- 2, 5-

3-((32,62) -6-(3,3-dimethylbutylidene) -1-methyl-2,5-dioxo-3-
viperazinylidene)methylbenzamide (9235)

10
ﬂ—(4—(2-(6,7-Dimethoxy—1,2,3,4;tetrahydro—2—
isoquinolyl)ethyl)phenyl) -
4-((3%,62) -6-((48) -4-isopropenyl -1-cyclohexenyl)methylene-1-
methyl-2,5-dioxo-3-piperazinylidene)methylbenzamide (9236)

15 |
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl}ethyl)phenyl) -

: 3-((3Z,62)—6-benzylidene—1-carboxymethyl-2,S—dioro-3-

piperazinylidene)methylbenzamide (9241)

20
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
3-((32,62) -6~ ( (48) -4-isopropenyl -1-cyclohexenyl)methylene-1-
methyl-2,5-dioxo-3-piperazinylidene)methylbenzamide (9250)

25
N-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-isoquinolyl)ethyl) -

3-((32,62) -1-methyl-6-(2-naphthyl)methylene-2,5-dioxo-3-



di oxo- 35 pi per azi nyl i dene) met hyl benzam de (9210) 5

N- (4- (3- (6, 7- Di met hoxy- 1, 2, 3, 4-t et r ahydr o- 2-

i soqui nol yl ) et hyl ) phenyl) -
3-((%2,62)-1-nethy|-6-(3-nethy|benzo(b)thLe952;yI)nethylene-
2,5-dioxo-3-piperazinyIidene)nethbeenzanide (9211) 10

N- (4- (2- (6, 7- D papRe¥Y1 dyRiderl) ket A Andde (9260)

|squ|nonI)ethyI phenyl ¥

3-((3Z,6Z2)-1- et hyl - 6- (1- net hyl - 3'indo|y|)nethy|ene 2, 5-

di oxo- 3- pi per azi nyl i dene) net hyl benzam de (9214

N-(4-(2-(6, 7-Di rhbt(ﬁo%(j 1 Bimethopyr LaRy3rp-trtra Ydr° 2-isoquinolyl)ethyl) -

lyl)eth |a n
|S(()((:IU| no gl-l)- y y(q 2 %% —tt?,' l'B/I- -6%5??ﬁ Yz.l.))!/an g%% ? r5 -dioxo- 3—21
5- 3- P pe %;] Q &Zléb 20
d(l OE(O ( !S r td%? ﬁ?fi&@i&ﬁe???ls%%% 61

|squ|nonI)ethyI)phenyI)
3-((3Z,6Z2)-6-benzyl i dene- 1- met hoxycar bonyl et hyl - 2, 5- di oxo-
3- pi per azi nyl i dS¥eARTESER T Birethfe 1; 823 74 - tetrahydro-2-isoquinolyl) ethyl) -

N-(4-(2-(6,7-D 2.3,4-tetra
isgqufnofyl)eth3$)€ﬁ%%§% -1-me th;i gygloxo 6- (3-phenylpropylidene) -3-

piperazinylidene)methylbenzamide (9266)

10 '
g—(2—(6,7—Dimethoxy—1,2,3,4-tetrahydro—2-isoquinolyl)ethyl)—
4—((3Z,62)-1-methy1—2,5fdioxo—6-(3—pheﬁylpropylidene)—3—

piperazinylidene)methylbenzamide (9257)

15 N-(4-(2- (6, 7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -~
3-((32,62Z)-6- (4-acetoxybenzylidene) -1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9272)

20 N- (4~ (2-(6,7-Dimethoxy-1,2,3,4~tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
3-((3%,62)-6- (3-acetoxybenzylidene) -1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9273)

25 N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
‘isoquinolyl)ethyl)phenyl) -

}—((3Z,6Z)-6—(2-acetoxybenzy1id¢ne)-1—methy1—2,5-dioxo—3-



- 15 - 4-((3Z,62)-1-net hyl - 6- (2- met hyl propyl i dene) - 2, 5- di oxo- 3-
pi perazi nyl i dene) net hyl benzani de (9228)

N-(4-(2-(6, 7-D nmet hoxy-1, 2, 3, 4-tetrahydro-2- 5

I soqui nol yl ) et hyl ) phenyl) - 4- ((3Z, 6Z

- 1- met hyl - 6- cycl

ohexyl et hyl ene- 2, 5- di oxo-"3%

R (- (2 (B 7D ey R0 88 ndehBBhozanice (5274)
i soqui nol yl ) et hyl ) phenyl ) - '

3-((3Z,62)-1-net hyl - 6- cycl ohexyl net hyl ene- 2, 5- di oxo- 3-
pi per azi nyl i denenett-Hil-Hén7 ahivec©@30) 2,3, 4-tetrahydro-2-

N-(4-(2-(6, 7-Di net hoxy-1, 2

3,4-tetrah{dro-2- 15

i soqui nol yl ) et hylsqsamplyl) ethyl) phenyl) - :
4-((32,62) - -net?y 2 ~qdi_ axQ-6-pent vl i deng- 3- . o B4 e
prperazinyl%depe n%gﬁyﬁ%§n§a§$§%§§%é£$f)q ?2 &amethylamlnoethyl) 2,5-dioxo
N-(4-(2- (6, 7- D mptseiab ity idehinedi¥dbon2anidd (9275)

I soqui nol yl) et hyl ) phenyl ) -

-3-((3Z,62) - 1-net hyl - 2, 5- di oxo- 6-pentyl i dene- 3-

pi per azi nyl i dene) net hyl benzam de (9232)

10

15

20

25

N-(4-~(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
3—((3Z,GZ)—6-(4;hyd;oxybenzylidene)—1—methy1—2,5—dioxo—3—

piperazinylidene)methylbenzamide (9276)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenYl)— |
3-((32,62) -6-benzylidene-1-ethoxycarbonylmethyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9299)

H—(4—(2—(6,7-Dimethoxy—1,2,3,4etetrahydro-2-

L}
isoquinolyl)ethyl)phenyl) -
3-((32,62) -6~ (2-hydroxybenzylidene) -1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9300)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -~
3-((3%,62) ~6- (3-hydroxybenzylidene) -1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9301)



N (4-(2-{6, 7- D met hoxy-1, 2, 3, 4-tetrahydro-2- 25

i soqui nol yl ) et hyl ) phenyl ) -
3-((3Z,62)-1-net hyl - 6-(2-net hyl propyl i dene) - 2, 5-di oxo- 3-

pi per azi nyl i dene) net hyl benzam de (9233)

- 16 - N-(4-(2-(6, 7-D nmet hoxy-1, 2, 3, 4¢9t et r ahydr o- 2-

i soqui nol yl ) et hyl ) phenyl) - '

4-((3Z, 62) - 6- (3N3dF k24 b6/ TBDipkthmae ], 2, It fodtrah§dzioco- 3-
pi per azi nyl i dene) net hyl benzam de (9234) 5

N- (4- (2- (6, 7- Di rHEPHB% -hxlé,%ﬁxgle’é?'ﬁﬁ?dro- 2-

i soqui nol yl') et hyl )rRenN¥ky v e - E- e
3-((32, 62)-6- ( 3%3-(d?'rﬁré§%9yl’blﬂeﬁ‘?’ﬁesn&e-"f?rlr%‘?ﬁ K R 1 S
pi per azi nyl i dengifekaylheIvdnelfet®Aehzanlde (9306) .
N-(4-(2-(6, 7-D et hoxy-1, 2, 3, 4-t et rahydr o- 2-

i soqui nol yl$et hyl) phenyl) -

4-((3Z,62)-6-((4S),~,4-i.sopr n I-1-cycfdhexen I t.hyl ene- 1-
met hyl - 2, 5- di oxils'é-‘*ﬁi‘bé?ng'ﬁa“é%ﬂ’@fﬂmzh?r6‘e %9@36) 15
N-(4-(2-(6,7-Di O UolvD JQQMQro-Z-
I soqui nol yl)ethyl)p eﬁg#y_)é%ﬁ§l§ﬁﬁé
3-{(32) ~-1-methyl-6-benzyl-2,5~dioxo-3-~
piperazinylidene)methylbenzamide (9308)

10
Compounds of formula (I) may be prepared by a process

which comprises treating a compound .of formula (II)+
0

RSN -N’A°

18 RN B

wherein R*, R? and =---- are as defined above, with a

compound of formula (III):

20 _
_ RS
B&@"ﬁ-ﬂﬂ@@ﬁ)ﬁ‘—" '
wherein one of R’ and R' is hydrogen and the other is -CHO,
25 and n, r, R’ and R* are as defined above; in the presence of a

béae in an organic solvent; and, if desired, converting the

resulting compound into a pharmaceutically acceptable salt



3-((3Z,62) - 6-benzyl i dene- 1- car boxynet hyl - 2, 5- di oxo- 3-

pi per azi nyl i dene) net hyl benzam de (9241) 20

N-(4-(2-(6, 7- D met hoxy-1, 2, 3, 4- tetrahydro 2-

i soqui nol yl ) et hyl ) phenyl ) - : E

3-((3z, 6Z) 6- ((4S)-4-isopropenyl - 1- cyclohexenyl)nethylene 1-

met hyl - 2, 5- di oxoegBebger azi nyl i dene) net hyl benzam de (9250) 25 N-
(2-(6, 7 Di met hoxy- 1, 2, 3, 4-t et rahydr o- 2-i soqui nol yl ) et hyl ) -
3-((32,62)-1-nmet hyl - GSl(iZ:alﬂ.[dﬂbhyb)sm&M@eaésBHdiMO&ate, sodium

- 17 - pi perazi nyl i dene) met hyl benzam de (9260)

N- ( 2- (6, 7- Di net hegybanates, @qt@tssaﬁyd%r@n%@quﬁﬁ@w hyemidp. potassium t-
4-
pi
N-
3-
p

(

1

(

((3Z,62) - 1-net ht h Iene , 5-di oxo-3- 5
pera2|nylldenegﬁg?ﬁV%%éﬁgg ék%gg

(2-(6, 7-Digret hoxy- 13&&614 %&fgahxgrgoﬁréx&%quhe%dé )@l 1 formamide
((3Z,62) - 1-net hyl -2, 5-di oxo- 6-( 3- phenyl propyl i dene) - 3-
pera2|nyI|deneXDﬂthI&EﬂﬁﬁﬂpdibfﬁQQﬁG}THﬁX)and, in the case of potassium
(2-(6, 7-Di et hoxy-1, 2, 3, 4-t etrahydr o- 2-i soqui nol )ethyl)

((3Z, 62) - 1- met kybupozids oml@t@méhen@lrpimbsdé%@

. When DMF is used as solvent the temperature is

[
N-
4-

typically between 0°C and reflux temperature, for example

10 from 80°C-95°C when caesium carbonate is used as base.

When sodium hydride or potassium t-butoxide is used as
the base the reaction mixture is typically warmed from 0°C to
room temperature, or to 40°C. The reaction may be p_erfofmed
for a period of 1 to 4 hours, for example 2 or 3 .hours.

15 The compounds of formula (II) wherein ----- is a double
bond are prepared by a process which comprises treating a
compound of formula (IV)::

O
RS NAc
20 | HN{' (IV)
o

wherein R! is as defined above, with an alkylating-agent, in
~an organic solvent in the presence _of a b_ase. The

25 alkylating agent is typically an alkyl-hal'ide R*-CH,X, a
methanesulphonate or p-toluenesulphonate ester R?CH,0SO,Me or

R?CH,0S0,CH,Me, respectively, or a dialkyl sulphate



pi perazisnyl i dene) met hyl benzam de (9267) 15

N-(4-(2-(6, 7- D net hoxy-1, 2, 3, 4-tetrahydro- 2-
|squ|nonI)ethyI)phenyI)

3-((3Z,6Z)-6-(4-acet oxybenzylidene)-| -net hyl -2, 5-di oxo- 3-

pi per azi nyl i dene) met hyl benzam de (9272) .. 20-

N-(4-(2-(6, 7-Di net hoxy-1, 2, 3, 4- tetrahydro 2-

i soqui nol yl )et hy[!’.‘gﬂmww wherein R? iB as defined above and X is a

3-((3z,6z - acet ox nz dene) - neth | -2,5-djo
pi E)faram nill i den Wﬂﬁﬁ/bgﬂfg 2973) r2§ sultible’bases and
N-(4-(2-(6, 7- [] §{R§§£sﬁiﬁcfu&etéﬂ&&ﬁﬁyﬂﬁékfée in THF or DMF or mixtures

|squ|nonI)ethy

3- ((3Z, 62) - 6- ( 2- ehetew®,banaypoeifstiuml t PidRMIaR, ndf BitaRol or THF or DMF
- 18 - pi perazi nyl i dene) et hyl benzam de (9274)

N- (4- (2- (6, B Di ne¥rletures, shmqﬁ-r aRheryeastion mixture is typically

i soqui nol yl ) et hy

3-((32, 62) - 6- ben%?‘fr‘]%‘gﬁ% PF FOEPRY I SEMPRZAEWSR - 2, 5- di oxo-

3-pi perazi nyl i dene) me¢dngieR% 35 Morm?4O 1T) whexrein =-=-- is a single
boiid may be prepared by treating a compound of formula (X):
O

N

wherein R is as defined under (i) above and R* is as defined
apove with acetic anhydride. .The reaction is typically

15  performed under reflux, for instance for 1 to 6 hours,
tynically 3 hoﬁrs | The coﬁpound of formula (X) way be -
prepared by treatxng a compound of formula (XI) ¢

, 31/\» ‘\ | |
20 - R?vu\g | (X)

with glycine methyl. ester hydrochloride and triethylamiﬁe in
aisolvent, typically CHCl,, at a low temperature, typically
~50°C to -70°C, preferably ~65°C, for 1 to 6 hours. This is
25 foilowed by warming to room temperature overnight. The
reaction mixture is then refiuxed in a solvent such as

t:.oluene for 12-18 hours, typically 16 hours, to give the



N-(4-(2-(6, 7-Di nmet hoxy-1, 2, 3, 4-t et rahydr o- 2- i soqui nol yl)
et hyl ) phenyl)- 10

3-((3Z,62)-6-(4-hydroxybenzyl i dene) - 1- net hyl - 2, 5- di oxo- 3-

pi perazi nyl i dene) net hyl benzam de (9276)

N- (4- (2- (6, 7- Di met hoxy- 1, 2, 3, 4-t et r ahydr 0-2-22 -

i soqui nol yl') et hylyLpheay!d .
3-((32,62)-6- benzyP?d';él%em1 gxggafgony gﬁyl-Z,S-dioxo-S-

pi per azi nyl i dene) met hmllé)&t&qsmaas( 82989rmula (XI) wmay be prepared by
N-(4-(2-(6, 7- D nmet hoxy-1, 2, 3, 4-t et rahydr o- 2-
i soqui nol yl ) et hyk¥xpaking )a corpound of formula (XII):
3-((3Z,62)-6-(2-hydroxybenzyl i dene) - 1- net hyl - 2, 5- di oxo- 3-
pi perazi nyl i dene) met hyl benzam de (9300)
N—(4-(2-(6,75Ejnethoxy-1,2,3,4-te%ﬁ r oCO,H
i soqui nol yl )et hyl ) phenyl)- 25 .
3-((3Z, 6Z) - 6- (3- hydr oxybenzyl i den@2. 1- pptghy! - 2, 5- di oXXlb)
pi perazi nyl i dene) met hyl benzam de (93
- 19 - "N (4- (2-(6,7-D nmethoxy-1, 2, 3, 4-tetrahydro-2-
. with phosgene in THF at 0°C, followed by warming to room
temperature overnight.
10 Compounds of formula (IV) may be prepared by a process
which comprises treating 1,4-diacetyl-2,5-piperazinedione of

formula (V):

O

r/u\NAc
15

Ac—N _ (V)
(0]

with an aldehyde of formula:
20 | R*-CHO

wherein R* is as defined above, in the presence of a base in
an organic solvent.
Suitable bases and solvents include triethylamine,
25 caesium carbbnate, sodium carbonate, potassium carbonate and
sodium hydride in DMF or THF or mixtures thereof, and

potassium t-butoxide in t-butanol or DMF or THF or mixtures



i soqui ngl yl ) et hyl) phenyl) -
3-('3Z,6E)-1- net hyl - 6- pentyl i dene- 2, 5- di oxo- 3-
pi perazi nyl i dene) net hyl benzam de (9306). 5

N-(4-(2-(6, 7- D met hoxy-1, 2, 3, 4-t et rahydr o- 2- ' I soqui nol yl') ethyl)
phenyl) - 3- ((32) -1-nethyl-6-benzyl?2,5- di oxo- 3-

pi per azi nyl i dengg(g%é | benzam de (9308) 10 ‘ Conmpounds of fornula
(I') may be prepare Yy a process whi ch conprises treating a conmpound
of formula (I1): Whdrf 't et hylamine Wi Mirn i Bl €6&d .t 1 @efpedhre of--- are
.as defined above, with a conmpound of forrmula (I11) 20 [err]

wher ei n one of EherréacricdnRier cypisahydriopen 1aA61407€, of berinstanCe(OL2025
and n, r, Rlerr]_ and %grr] are as defined above; in _the presence of a
base in an or gahP®’Gol VBRR; PAFRESIUM FedbuFeyide ot dsedngstipree the resulting

compound i o a, Qgéfgr(x: %}Jt%%lel Xsagyggféaaf?ﬂye w%%lngd from 0°C to room

temperéture.
1,4—Diacetyl—2;5-piperazinedione may be ﬁrepafed by the
pub;ished'procedure (S.M. Marcuccio and J.A. Elix, Aust. J.
Chem., 1984, 37, 1791). |
10 Compounds of formula (III) may be prepared by a process
whi;h comprises
(i) reacting together compounds of the following formulae

(VI) and (VII):

y (CHan—X
15 /©/ (VI)
NO. o

2

R5
HCI.HI\C(I (Vi)
. RG '

wherein n, R®° and R® are as defined above and X is a halogen,

20

in the presence of a base in an organic solvent;

(ii) reducing the resulting compound of formula (VIII):

25 RS
: : (CHz)n—'\C@[RG
(VIll)

NO2



- 20 - ,. - thereof. Sui t abl e bases include caesi um carbonate,
sodi um carbonat e, potassium carbonate, sodium hydride, potassiumt-
but oxi de' and triethylamne. 5 Sui t abl e organi ¢ sol vents incl ude
di ret hyl f or mam de - (DMF), tetrahydrofuran (THF) and, in the case of
pot assi um t-but oxi de, t-butanol and.ngxtures t her eof .

When DMF is used as solvent the tenperature is typically bet ween
Oferr] C and refl uynéeénerit wf and ®f verapl defibd abwm Qffderr] C-95[err]C
when caesium carbonate is used as base. . When_ sodi um hydri de or
pot assi um t - but oxi(déi) stxeasdngsthe resuﬂhénsmdr@%&qraw i k3R i s
typically warnmed. fromO[err]C to ~ roomtenperatmpbe, or to 40[err]C
The reaction may be perforned . for 1 to 4 hours, for

exanple 2 or 3 hours. 15 TQE“F Ok ormula (I1) rein
----- is a double bong 3 pgﬁkd Dy 28 whi ch cobii)ses
treating a s conpound o ra (1V): [err]

HzN

wherein n, R® and RS are as derined above, and r is 1, with
| (a) either 3-formylbenzoic acid in the presence of a
coupling agent, or a derivative of 3-formylbenzoic acid in
10 which the ;COOH group has been activated by conversion to
the acid halide groué -C0X in which X is a halogen, for
instance F, Cl, Br or I, preforably Cl, or the mixed
anhydride gr.oup -CO(OCOR’} in which R’ is C,-C; alkyl; in
both cases to give a compound of formula (III).wherein R? 18
15 hydcogen and R* is -CHO; or
{b) '-4—f§rmylbenzoic acid in the presence of a coupling
ééentl'or a derivative of 4—formy1benéoie acid in which the
-COOH group has been'act;vated by conversion to the acid
'halﬁde group -COX in_which X ié a halogen, for instance F,
20 . Cl, Br or I, preferably cl, or -the mixed anhydride group
-CO(OCOR’) in ﬁhich R’ is ta~c‘ alkyl; in both cases to give
a compound of formula (IIT) wherein R’ is ?cno and R* is
hydrogen.
‘When the 3- or 4-formylbenzoic acid has been activ_ated-
25 by conversion of -COOH to -COX, the reaction is conducted in
' an organic solvent either with an excess of the amine of

formula (IX), or in the presence of a base such as a



wherein.Rlerr] is as defined above, with an alkylating agent, in an
or gani ¢ solvent in the presence of a base. The 25 al kyl ati ng agent is
typi‘cally an alkyl halide Rerr]-CHerr]X, a met hanesul phonat e or
p-t ot uenesul phonate ester Rerr]CHerr]OSOerr] M or

Rlerr]CH err]OsOC[err]H err] Me, respect i vel §5 or a dial kyl sul phate

-21 - (Rlerr]CHerr]0)[err] qurr] wherein R err] is as, defi_ned
above and X is gertiaryp h3Pbfen, Cor Bl Qfceyeidppe or The QrEpBif SP¥eBE and

sol vents includ | d (o] res t her eof
and potassi um te]bu?’%x::i eplyn(E éj‘%‘ J;r?-c!);ﬁ‘ee% B aSDI@—i)%jé' or m xtures
thereof. The reacti ognBhXEKé €31 ort )éplfs%&l/benzold/\/%'&:fiadhéé BB Cake i 05 .
t enper at ur e. Compounds of fornmula (11) wherein ----- is a single
bond nay be prepar ebniyersient ¢ g OO rpouad (@FOK ‘dr, mithe te§etion wifhrthe
wherein Rlerr] is as defined under (i) above and %err I's as defined

above with &cet i M PEetoTMEY i 6f Fendyghachinyaniipertorgapitd

under ref |ux, for tance for o] 6 rs, tyically 3 hours. The
conpound of for Cflve(ni) Suc CP}CR pr epar ed by treating a conpound of

formula (XI): The coupllng agent used in (a) or (b) with the 3- or 4-
formylbenzoic acid, respectiﬁely, may be, for instance, 1-
\cyclohexyl-3—(2—morpholinoethyl)carbodiimide metho-p-

10 toluenesulphonate or 2-chloro-l-methylpyridinium iodide.

The activated acid halide or mixed anhydride derivative
of 3- or 4-formylbenzoic acid may be produced by
conventional methods. For instance, the acid halide
derivative may be prepared by treatment of the carboxylic

15 acid with a halogenating agent, for instance a chlorinating
agent such as SOCl,, PCl,, oxalyl chloride or PCl;. The mixed
anhydride derivative may be prepared by treatment of the
carboxylic acid with a C,-C; alkyl halofopmate sgch as
iBuOCOCl or EtOCOCl, in the presence of a base such as Et,;N.

20 The reduction step (ii) is typically performed using
iron_powder and concentrated hydrochloric acid in meehanol,
usually at a temperature of about 80°C and for a period of 1
to 4 hours, for instance 3 hours. Alternatively it may be
carried out by catalytic hydrogenation over a palladium on

25 carbon catalyst in methanolic HCl, isopropanol or acetic

acid.

Other starting compounds are known compounds or can be



20 . [err] wi th glycine nethyl ester
hydrochlorlde and triethylamne in a solvent, typically CHC [err],

at a low tenperature, typically -50C to -70[err]C, preferably
-65[err]C, for 1 to 6 hours. This is 25 foll owed by warm ng to room _
tenperature overnight. The reaction rméexture i s then refluxed in a
sol vent such as . toluene for_ 12-18 hours, typically 16 hours, ?lve
t he readily synthesised from knowyn compoqﬁ§§|pgangogﬁﬂﬁgﬂglgpa
formula (X). met The conpounds of formula (XI') nay be prepared by
treating a conpo (Poq Tormula (XI1): [err] wi th phosgene in THF

fci;) Oferr]C, followed dynpianhakngs t forvRAR JI% msfrwrc@n%%teae{ﬁucght 10
npounds of forrmula (I may be prepare y a process whi ch conpri ses
treating 1, 4-di apkdyhactut-iphptyaicdastiable shlts, arddrsalka @Y be
S converted into the free compound, by conventional methods.
Suitable salts include saits with pharmaceutically
acceptable inorganic or organic acids. Examples of
inorganic acids include hydrochloric écid, sulphuric acid
and orthophosphoric acid. Examples of organic acids
10 include p-toluenesulphonic acid; methanesulphonic acid,
mucic acid and succinic acid.

Cancer cells which exhibit multi-drug resistance,
referred to as MDR cells, display a reduction in
intracellular drug accumulation compared with the

15 corresponding drug-sensitive cells. Studies using in vitro
derived MDR cell lines have shown that MDR is often
associated with increased expression of a plasma membrane
glycoprotein (P-gp) which has drug binding prope?ties. P-gp
is thought to function as an efflux pump for many

20 hydrophobic compounds, and transfection studies using cloned
P-gp have shown that its overexpression can confer the MDR
phenotype on cells: see, for example, Ann. Rev. Biochem 58
137-171 (1989).

A major function of P-gp in normal tissues is to export

25 intracellular toxins from the cell. There is evidence to
suggest that overexpression of P-gp may play a clinical role

in multi-drug resistance. Increased levels of P-gp mRNA or



[err] . with an al dehyde of fornula: 20 - :
[err] ° wherein R err] is as defined above, in the presence of a base
in *- an organi c sol vent. Sui t abl e bases and sol vents incl ude
triethylamne, 25 caesi um car bonate, sodi um carbonate, potassium

car bonate and sodi um hydride in DM 087 THF or m xtures thereof, and
pot assi um t - but oxi de, i rht - b%t anol. or .or THanr m Xt ur es

- 23 - t hBFEEFLn have been dgieqted '8t ARPYnF RS PIDPE™RE RGP The

t enper at ure of r ' LS LAl r -140[ e f

i nstance 120- 1euka?&§gfse'r ?]%%.bh\%ﬁ%%' p%%%s?g“% Ui mx{l{ib‘g%%cg(l?%én]a %s' uglg%iééads' %élse
the 5 reacti gomgl shsée P-gpt Ypeds | havnbded Foand Ofeve GntPed®edNin

t enper at ur e. . 1,4-Di acetyl - 2, 5- pi perazi nedi one may be prepared by
t he publ i shemguprbtephices EBtaLnadrafitesi cedarse . fyorEichemophexrapyl.
Chem , 1984, 37, 179121. e e , . .

5 Inhibition of P-gp function in P-gp mediated MDR has

been shown to lead to.a net accumulation of anti-cancer
agent in the cells. For example, Verapamil a known calcium
channel blocker was shown to sensitise MDR cells to Vinca

alkaloids in vitro and in vivo: Cancer Res., 41, 1967-1972

10 . (1981). The proposed mechanism of action involves
competition with the anti-cancer agent for binding to the P-
gp. A range of structurally unrelated resistance-modifying
agents acting by this mechanism have been described such as
tamoxifen (Nolvadex:ICI) and related compounds, and

15 cycloéporin A and derivatives.

Compounds of formula I and thgir pharmaceutically
acceptable salts (hereinafter referred to as "the present
compounds") have been found in biological tests Fo have
activity in modulating multi-dfug resistance. The results

20 are set out in Example 5 which follows. The present
compounds may therefore be used as multi-drug resiétance
modifying agents, also termed resistance-modifying agents,
or RMAs. The present compounds can modulate, e.g. reduce,
or eliminate multi-drug resis;ance.

25 h The present compounds can therefore be used in a method
of potentiating the cytotoxicity of an agent which is

cytotoxic to a tumour cell. Such a method comprises, for



10 .+ Conpounds of formula (I111) may be prepared by a process

whi ch conpri ses (i) reacting together conmpounds of the follow ng
formul ae (V) and (VI1): _ 20 [err]
wherein n, Rlerr] and Rlerr] are as defined above and X is a hal ogen,

in the presence of a base in an organlc soTV@hr‘ (1i1) reducing the
resul ting conpoun r

R5 [err gsggnég rggﬁid;gk Llng one of the present czEpounds t%wﬁgeein

n, Rerr] and Rl efbu’ Se BS WiflisRedhabura@d1l is exposed to the
cytotoxic agent in question. _ The therapeutic effect of a
chemotherapeutic, or antineoplastic, agent may thus be

5 lenhanced. The multi-drug resistance of a tumour cell to a
cytotoxic agent during chemotherapy may be reduced or
eliminated.

. The present—compounds can also be used in a method of :
treating a disease in which the pathogen concerned exhibits
10 multi-drug resistance, for instance multi-drug resistant
forms of malaria (Plasmodium falciparum), tuberculosis,
leishmaniasis and amoebic dysentery. Such a method
comprises, for instance, administering one of the present -
compounds with (separately, simultaneously or sequentially)
15 the drug to which the pathogen concerned exhibits multi-drug
resistance. The therapeutic effecf of the drug may thus be
enhanced.
A human or animal patient harbouring a tum?ur may be
treated for resistance to a chemotherapeutic agent by a
20 method comprising the administration thereto of one.of the
present compounds. The present compound is administered in
an amount effective to potentiate the cytotoxicity of the
said chemotherapeutic agent. Examples of chemotherapeutic
or antineoplastic agents which are preferred in the context
25 of the present invention include Vinca alkaloids such as
vincristine and vinblastine; anthracycline antibiotics such

as daunorubicin and doxorubicin; mitoxantrone; actinomycin



(rii) treatlng the resulting compound of formula (I1X): [err]
wherein n, Rlerr] and Rlerr] are as defined above, and r is 1, with

(a) " ei t her 3- fornyl benzoic acid in the presence of a coupl i ng agent,
or & derivative of 3-fornylbenzoic acid in 10 which the -COOH group has
been activated by conversion to the aéPd hal i de group -COX in which X

I s a hal ogen, I_nst ance ef erabl
m xed anhygé (fé"‘x@f‘(?ﬁp %q%)ephp%?%l}yl& xﬂf@rr] aﬁjgﬁposf"ﬁ
both cases to gl‘y&i%lci@ Caogﬁi of formula (I111) whereln Rlerr] is
hydrogen. and Rlerr] is - (b) 4-fornyl benzoic aC|d in the
presence of a couplimn additioagenthuman ardamimel ipadieht4stifeningefzomca
acid in which the - COOH group has been activated bz conversion to

i

t he acid . figeane gmowblcwe? reppPeRiXle @%Flmle@gen bis mydtance F,
20 c, Br or

f t h d
2 aoor ) o ek e B hatef a1 TRE e e T R .
conpound of for”l:'llxé‘ra(wet-)nlc}["’ﬁ%ﬁt %;R[a?wekhba &Qﬂ%&ﬁymﬁusmum

hydr ogen. - or 4-tornyl ben20| c acid has been activated
25 by conver si thefdito G@Odnkoof Ge pgrieeeneacbmpdurids .conducted in _ an
organi c solvent either with an excess of the am ne of formula (IX),

or in the presence ofExanpdes ofichucls disease include multi-drug resistant
forms of malaria (Plasmodium falciparum), tuberculosis,

10 leishmaniasis and amoebic dysentery.

MDR modulators also have utility in the delivery of
drugs across the blood-brain barrier, and in the treatment
of AIDS and AIDS-related complex. The present compounds can
therefore be used in a method of facilitating the delivery

15 of drugs across the blood brain bérrier; and in the
treatment of AIDS or AIDS related complex. A human or
animal patient in need of such treatment may be treated by a .
method comprising the administration thereto of Fne of the
present compounds. -

20 , The present compounds can be administered in a variety
of dosage forms, for example orally such.as in the form of
tablets, capsules, sugar- or film-coated tabiets, liquid
solutions or suspensions or parenterall?, for example
intramuscularly, inﬁravenously or subcﬁtaneously. The

25 present compounds may therefore be given by injection or

infusion.

The dosage depends on a variety of factors including



- 25 - . tertiary amne, e.g. Et3N, or pyridine. The organic sol vent
is an inert organic solvent such as [err]. When the 3- or

4-f ornyl benzoi ¢ acid has been activated by conversion of -COOH to
-CO(OCOR ), the reaction with the 5 conmpound of formula (IX) is
conducted in an inert organic sol vent 38uch as CHZCI 2 or THF.

The coupling agent used in Wt I ben20| C
acid, respecti vg"&? 398y Hgléﬂ?% ‘}.é‘i‘%}ﬁ&&mﬂ JE ke B pat:l.ent and thd'§ ut
cycl ohexyl - 3- (2 J@farah&haee'éwyéa carmqhmpe HBeaxp- thél-odosage adopted

t ol uenesul phonate or 2-chloro-1-nethyl pyri di nium i odi d
activated aci d hedd dachr rauxedoﬂr&wndmlderdEid;rVMenea compmﬂ'fd >f @he

4-fornyl benzoic acid nay be produced by conventi onal rmethods. For

i nstance, the acxrﬁfeﬁﬁllpaels adminfertiered) abonetdh@dyltphweehsyis ﬁe&@ﬂreh@ ‘of
t he carboxylic acid with a hal ogen |n ent, for instanc

chl ori nating 50 ma{kgnt MQFE Hogun (8 Fpe %%ef’lf] 0.0% %315 &gV Hl' de or
PCl[err]. The m]&gﬂ, v P

treatnment of the welghtr boxy%?céjgdg%g%le r%?(’r ‘a é@léﬁaﬂl%r

such as | BCECL ime s E8 by lbaalhbelﬂfwﬂﬁﬁ e iafudi Hassrerl @Qv@iaﬁt 3N.
20 The reduction step (i1) 1s typically perfornmed using I ron
powder and concemurst edlipdr sebéared a@i@niidiShrmteidTanol usually at a
tenperature of about 80[err]C and for a perjod to 4 hours, for

instance 3 hours. A t"eﬂ’r&?f‘é‘éwe‘?’tmﬁ‘afeﬁévat”e °fce§|°FF‘BEIaoH) IRF @atal ytic
hydrOgenatﬁ%n OVﬁﬂafﬁéﬁ@Jt%@%%Eyogcceptable salt thereof is formulated for

use as a pharmaceutical or veterinary composition also
comprising a pharmaceutically or veterinarily acceptable
carrier or diluent. The compositions are typically prepared
following conventional wmethods and are administered in a

15 pharmaceutically or veterinarily suitable form. BAn agent
for use as a modulator of multi-drug resistance comprising
any one of the present compdunds is therefore provided.

For example, the solid oral forms may contg}n, together
with the active compound, diluents such as lactose,

20 dextrose, saccharose, cellulose, corn starch or potato
starch; lubricants such as silica, talc, stearic acid,
magnesium or calcium stearate and/or polyethylene glycols;
binding agents such as starches, arabic gums, gelatin,
methylcellulose, carboxymethylcellulose, or polyvinyl

25 pyrrolidone; disintegrating agents such as starch, alginic
acid, alginates of sodium starch glycolate; effervescing

mixtures; dyestuffs, sweeteners; wetting agents such as



25 carbon catalyst in methanolic HO, isopropanol or acetic aci d.
Ot her starting conpounds are known conpounds or can be

- 26 - readi |y synthesised from known conpounds usi ng conventi onal
met hods. Compounds of fornul a (Ié may be converted into
phar maceutical |y acceptable salts, and salFtdlmay be 5 converted into the

free conmpound, hy conventional hods uitable saglts include salts
wi t h phar maceut iq(?é:ﬁ%;t}ln' pOP%l%%eﬁtttgﬁl' el?%laflgésﬁ’i h%?e?)?gaﬁéfuc&aci ds. Exanpl es

of | Nor gaiepRehd$ohd Chatf M WARAEREQIFda 36 Hnowh| idiHdrE ,agbg
and orthophosphoric acid. Exanples of organic acids 10 I ncl ude

p- t ol uenesul phordxampdiedbynmetdsnesfumitdnge @camhlating, vablertdmigl andar
succi ni ¢ aci d. i Cancer cells whi'ch exhibit multi-drug resistance,
referred to as MPRtI®LsOrdfsPnEPat ingdREPFIFFI intracellul ar drug

Studi es usi g i vi £ Liderd &lGeereione\Bpe Car |t RET RS MR et MR 1 s
of ten . asSaGhAkRd Whlilsl H5E CARE BuBKBAEENLN ThelsPL-AS4 TR ThEAEN
gl ycoprotein:(P-gp) which has drug binding properties.” P-gp _
as carrier, for example, saccharose or saccharose with
glyceroi and/or mannitol and/or sorbitol. In particular, a
syrup for diabetic patients can contain as carriers only
10 "products, for example sorbitol, which do not metabolise to
glucose or which only metabolise a very small amount to
. glucose. The suspensions and the emulsions may contain as
" carrier, for example, a natural gum, agar, sodium alginaté,
pectin, methylcellulose,.carboxymethylcellulose or polyvinyl
i5 alcohol.
Suspensions or solutions for intramuscular injections
may contain, together with the active compound, a
pharmaceutically acceptable carrier such as ste;}le water,
olive oil, ethyl oleate, glfcols such aélpropylene glycol,
20 and, if desired, a suitable amount of lidocaine
hydrochloride. Some of the present compounds are insocluble
in water. Such compounds may be encapsulated within
'1iposomes.
The invention will be further illustrated in the

25 Examples which folloQ.



1

is thought. to function as an efflux punp for many 20 -hydrophobic

conpounds, and transfection studi es using cloned P-gp have shown
that its overexpression can confer the MDR phenot ype on cells: see,
for sexanpl e, Ann. Rev. Bi ochem 58 13%— 171 (1989). A
maj or function of P-gp in normal tissues is lzo'export 25 intracel | ul ar

toxins fromthe cell peslRehBel BxSMIMEAGE PkEparation %'fggﬁﬁi't{#tcomgmmds
overexpression of P-gp may play a clrnrcal role in multT-drug .

resi stance. Increased | evels of P-gp nRNAo@r formula (IV).

- 27 - protein have been detected in many fornms of human cancers -

| eukaeni as, | ynpethed Asarcomas and carci nomas. | ndeed, in sone cases
P-gp |l evel s have been found to n nmour _ bi opsi

ﬁle) i ncreased,in_, tu S
obtained after rel ap_§e' 4 PIRCERENDT reiRprazinedione (25, 126 MM3lip. gp
function ingP-gp ghgi 450 MRoN3%a 7.4, EIGRD fggé““'lgit&)::ggg ﬁé’at?erd;eatt 120-

accunul ati on of anti-cancer agent 1nthec rexanp

Verapami | a knownsga 6hUDMF (200 Gl13nwekhbt erdeiyla@snehoym. ¢ anisenit ngs1 VOR
cells to Vinca alkaloids in vitro and in vivo: Cancer Res., 41,
1967-1972 10 apdgsmzaldehydpr ébdskdlnedBaninmed of Aditieon i nvol ves
conpetition with the anti-cancer agent. for binding to the P- gp. A

range of struct ufal|§PMHSEYEEIWRR sFRLEL EOnBaPP yF§Rperature and poured

into EtOAc (1000 ml), and washed three times with brine.

10 Any solid formed at this stage was filtered off. The
filtrate was dried (MgSO,) and the solvent removed in wvacuo.
The residue wés recrystallised from EtOAc:Hexane to give
11.78 g (38%) of l-acetyl-3-benzylidene-2,5-piperazinedione.
This compound of formula (IV) is listed as 1.1 in Table 1

- 15 below.

Following the same procedure, but replacing

benzaldehyde by the appropriately substituted benzaldehyde
R'-CHO, where R is as listed in Table 1A, the further

’

starting compounds 1.2 to 1.10 were prepared:

TABLE 1A: Compounds of fo;mula Iv
0 .

m/\flmm

'HN (IV)
o)



agents acting by this mechani Smhave been described such as
(Nol vadex: 1 Cl) and rel ated conpounds,

derivati ves. Conpounds

t anoxi f en
and 15
of formula |

cycl osporin A and
and their pharnaceutically

acceptabl e salts (hereinafter referred to as_"the present

conmpounds”) have been found in biological'té§t§ to have

nodul ati ng nmul t ig=(s
5 which follows.| Jddigdingdsfihber
mul ti-drug resi dtance nodi f

activity in

t out in Exanple
r}onpounds may therefofe be used as
yi ng agents, also terned

resi st ance- nodi fllyl ng agents,

nodul ate, e.g. rfeduce, : or e
The present co unds can A herefor
potentiating th

cytotoxicity of an agent

[ . The present cpnpounds can
| i fate mul ti-drug resifptance. 25

e Pe-nisdphingl Net hod of
ichis ytotoxic to a

tunmour cell. Su a nmet bA® conpri sjes2-d¢hrorophenyl _
- 28 - i ngk ance, adm nisterijng one of the present cofpounds to the
tumour cell whilfst the tkwfour cel || i 3-BdrrePdepylt he cyt ot oxi ¢ agent
in question. The therape t%c ef f ect gjfa chenot her apgutic, or
ant i neopl astic, fagent nﬁg‘ hus be | 5° T%W¥anced. The mult -drug resistance
of a tumour celljto a 1 g cytotoyig gaai.duehpd chenmothgrapy may be
reduced or

1.7 3-pyridyl

1.8 3-thienyl

1.9 3-methoxyphenyl

1.10 2-thienyl

Method B

1,4-diacetyl-2

,5-piperazinedione was treated with a

series of benzaldehydes R'-CHO, where R! is as listed in

table 1B,

~butanol-THF (1:1) at 0°C.

in the presence of potassium t-butoxide in t-

»
The reaction mixture was allowed

to warm to room temperature for the time indicated in the

table. Recrystalli

using the indicated

TAB

sation, which was optional, was conducted

solvent.

R

LE 1B: Compounds of formula (IV

L NAc

'Hnm)

o
(V)
o



el i m nat ed. The present conpounds can al so be used in a method
of 7

treating a disease in which the pathogen concerned exhibits

10
mul #i -drug resi stance, for instance multi-drug resistant forms of
mal ari a (Pl asnodi um fal ci parum, tubercusis, | ei shmani asi s and
anoebi ¢ dysentery. Such a nethod conprises, for instance,
adm ni st er fTig_omnie_of- tfe pr esent conpounus |
si mul t aneof Pg?"%e-quent ialRy) 15 t r%’ad’l"&@“t W pat (QS
concer ned Pts fulti-drug rds er ﬁﬁg ‘;f er apeut | f ect{l of
the drug migy—thrs enhanced: TILIIIl:I.II or—arm{met—pat] ent
har bouri ng} Annaphthyl treatld f¥¥ reki stance to a 98
chenot her af . ,@bh%hygo met hogd copgrising the admini stjratg-on.

t heret o of EIBSUHL coppounds,T— fNe Present congound TS
admi ni st er e 1-naphtbibnt effectlve 3% pofentiate the cytlot Bl cilly
of the Ssaiqgd chgrrm,}yir apeutic agept. £2<arrp| es of chenot herjapergic
or antineog cn are prererred Tn ghe context 25( O LN
pr esent in en i | oidls stdh i i i
vi nbl asti ne} y ¢ HinetehylH2i-byprona $uchs2 as @&aoner ubi cj n and
?Oggr ubicing M tpxant s opg nACH BOIVGI i 52 EtOAc 80
1.18 2-naphthyl 18 9g’
1.19 1-methyl-3-indolyl 14 33
1.20 3- . 18 72
methylbenzo [b] thien
-2-yl
1.21 1-methyl-3-indolyl 14 33
1.22 3- _ 18 72
methylbenzo (bl thien
-2-yl
1.23 Me,CH 12 EtOAc 48
1.24 Cyclohexyl 80
1.25 Cyclohexyl 80
1.26 n-Butyl 14 EtOAc 60
1.27 n-Butyl 14 EtOAc 60
1.28 Me,CH 12 EtOAc 48
1.29 Me,CCH, .18 EtOAc : 62
1.30 Me,CCH, - 18 EtOAc 62
1.31 (48) ~4-isopropenyl- 18
1-cyclohexenyl )
1.32 (48) ~4-isopropenyl - 18
1-cyclohexenyl
1.33 -4-ACOCgH, 3 86
1.34 3-AcOCH, _ 3 EtOAc-hexane 42
1.35 | 2-AcOC.H, 3 EtOAc-hexane 31
1.36 n-Butyl 14 EtOAc 60




D; taxapes e.g. taxol; epipodophyllotoxins e.g. etoposide and

pli camyjci n. In addi tion, a human or aninmal patient suffering
froma di sease in which the responsi bl e pathogen exhibits nulti- 5
drug:resistance may be treated for resistasce to a t her apeuti c agent
by a nethod conprising the adm nistration thereto of one of the
present conpoUUNTS, Exanptes of SuciT diSgase rnctude oiftT—=drty
resi st ant 1.370r P {SBalsari o (Pl asimhdi iparum  tubercill of%
10 | ei shmani asi s and anopebi ¢ dysentery. ) MDR nodul ators al so

have utility in § bl ood- br aj n
barrier, and in % L PRGBS = The

s =E o ALDS aftcr A D S 0 OtY .
present conpounds can therefore g esffuid &;ggmggepﬁ facilitating
the delivery 15 of drugs across the 00 rain rrier, and rn the

‘,Taamgie 23 Pr;,grg!s.?cf

i

treatment of AIDS or AIDS retated conpl é¢. aAdbulibe ynd _ ani mal patient
in need of such treatnent may be treated by a nmet hod conprising the
admi ni strat Megshe@Bebet o of one of the - present conpounds. 20

The present conmpounds can he adm.nistered i.n a vari gt of . dosage
forme Tor exampRonsrart sy CroRTRsarne the PRt hediche , goMee@id capaa es,

sugar - o iy 4 gabered Al dlckerkhfYi Eramp1e 1, SPhY'LANSS WILRPEARONS OF

parenterally, xanpl e Intramiscul arly, 1 ntravenously or
subcut aneoudrpmidBeand Kot FiASSIDHC ONOMINGE: BRY ehper £ e dEeaBbwie nocky

i njection or i nfusi on.
and allowed to warm to room temperature to give l-acetyl-3-
benzylidene-4-ethyl-2,5-piperazinedione. This compound of
formula (II) is listed as 2.1 in Table 2A bglow.
Further compounds of formula II were prepared by

alkylating compounds 1.2 to 1.10, prepared in Reference

Example 1, under the conditions set out in Table 2A:



!

The dosage depends on a variety of factors including :

- 30 - the age, weight and condition of the patient and the route

of adn1n|strat|on Typi cal |y, however+ the dosage adopted for each
routé of adminisfration when a conpound of the - invention is
adm ni stered alone to adult humans is 0.9l to 5 50 ng/kg, nost commonly
in the range of 0.01 to 5 ng/kg body melght Such a dosage may be
given, for exanple, from Table RA: s plab@Lus i nfusion,

i nfusi on over several hour s andghor repeated adm ni stration.

A pi perazi nedi one derivative of formufa (I) or a 10 pharmaceutical ly
acceptable-salt thereof is fo b use as a pharnaceutical or
veterinary conposition also nprigsi ng a pharmaceutically or
veterinarily acceptable R%ug} di | uent. gEF conp05|t|ons are
typically prepared follow ng co ventional nethods and are

adm nistered in a 15 phar maceuticaQly or veterlnarlly suitable form An

agent f .
h&gb fa? )%ﬂﬂzy'i %ﬁ%‘gﬂ rcﬁ'k%ﬂtion o r

any one of th
exanpl e, the t N¥nditionaW th the adtive
ents such as}l act ose, 2Q1v)dextrose saccharose, cell W ose,

conmpound, dil
corn starch ofporayg Me 1.1 (a) KOtBu/tBuOH, DMF,
EtBr; 0°C to rt; or
(b) 1.1 eq NaH, DMF:
THF (1:5); 2 eq EtI,
0°C to rt; then column

chromatography
2.2 Ph . 1.1 KOtBu/tBuOH, DMF,
PhCH,C1; A
2.3 cyclo- 1.1 (a) KOtBu/tBuOH; DMF,
propyl -} CH.,CH.Bx,  0°C to xt;
% , or (b) 1.1 eqg NaH,

DMF:TEF (1:5); 1.3 eq
CH;CH,Bxr, 0°C to xt;
reflux 6h; column
chromatography- -

2.4 H 1.2 |NaH, MeI, THF, DMF
0°C to rt - .
2.5 H 1.3 no .
2.6 H 1.4 n | !

2.7 H 1.5 " . " i

2.8 H 1.6 " . 1

Pﬁ-' 2.9 H 1.7 L : b ﬁ
— 2.10 H 1.8 | "
n: 2.11 H_ 1.9 " "
__2.12 H . 1.10 , :

2= ho
Compound 1.11 described in Reference Example 1 was

treated, in THF-DMF (5:1), with sodium hydride and Mel at



starch; .l ubricants such as silica, talc, stearic acid, magnesi um or

cal ci um stearate and/ or pol yet hyl ene gl ycol s; bi ndi ng agents such as
starches, arabic guns, gelatin, nmet hyl cel | ul ose,

car boxymet hyl cel | ul ose, or polyvinyl 25 girrolidone; di sintegrating
agent's such as starch, alginic aci d, “al gi nates or sodium starch

gl ycol ate; ef ferugsCififh reactiofl AGY wAXCRIHEisa (YRRLANELScodif ti NG

agents such as :
| eci thin, polysadmpleeatulbaufddt 1Buhpliabes. The Piddduct was phidialdi bps may be
manuf actured in known manners, for exanpl e by neans of m xing,
granul ati ng, taltesnyistgllisgtion from Be@ad rigp adwvef then coendappndingesses. 5

Li qui d di spersions for oral _adm.nistration y.b syrups, . enul si ons
and suspensi ons.ComReuRd, BhsERP G AEA! Nt 4ggi¥%$ﬁéarrpg}}3%%ﬂ% ERARYI e, |
saccharose gr sa&&ﬂg’ ' No| Yot /, noJ /
sorbitol. I% parti cudglr%,g'\ngﬁ@ replgfr.lgb ?gtﬁ&%ﬁrg%gt'?g ggt(lg%ﬁrl]% C%gl og{éﬁ a?fn as -
carriers only Ilfbrmula0@uCissctPed®iaTRbCetoridd EXamplBi L)) L0 MRGiFPLAKOl i se

to gl ucose or which only netabolise a very small anount to
gl ucose. The suspengieatiendtite ighmespoasrymtizoroanpounds listedcanri er,
for exanple, a natural gum agar, sodium al gi nate, ectin,

nat, PeC! .
net hyl cel | ul ose, taRl @Ry HELRyPERA T s e WBRT P oAAiGRfed, purification was

performed by flash chromatography or by recrystallisation as

10 shown in the footnote.

TABLE 2B: Compounds of formula II

C)
: R X N,Ac
w A
o
Compound R? Starting Reaction | Purification | Yield
Numbex Compound time method (%)
(V) (see .
footnote)
2.13 H 1.11 18 a 40
20 2.14 H 1.12 18 b 8
2.15 H i.l3 18 b 8
2.16 H 1.14 18 a 50
2.17 H 1.15% 18 a 50
2.18 H 1.16 b 26
25 2.19 H 1.17 b 26
2.20 H i.18 18 a 490
2.21 H 1.19 72 b .18
2.22 H 1.20 16 c 10




Suspensi ons or solutions for
.may .contai n,

15  al cohol .

i ntramuscul ar
I nj ections

together with the active conpound, a

phar maceutical |y acceptable carrier such as sterile water, olive
oil, "ethyl oleate, glycols such as propyl ene glycol, 20 and, if desired,
a suitable anount of |idocaine hydgg@chl ori de. Some of the present
conpounds are insoluble I n water. Such conpounds may be encapsul at ed
within \ ES. Thel 1 nventiroph wTl ,be turfjhe
illustrated inf —B&%M&M&&—@A—ng b 18
- 32 - ncdl Exhnplie 22: Ij’epalati-m of staartingjcolpourgds
of formula (I 1 -Iiacetyl 5 pl)er I ndldi one
(25 Og, 126 N camoae TN ek Jlgi\ =S -t \f vamn qg eat ed
at 120- - (20024 ) Withi&ériethyl agidhe (1716 86 326
ol ) anfi bgnagl de 13. G Bls, 1k6 nypl). [After g 4 hgghe
m xture was cof +=o-T reratore-a{rtpoured rto—E 0
m ), and washe : i1h k%8110 Anvisolid4orne
stage was filt The 1.27 4

H 1.28 1s. 4 73

H 1.29 18 d 70

H _ 1.30 18 d 70

H 1.31 d 46

H 1.32 d 46

H 1.33 3 b 23 J

_H 1.38 72 b 20 |

H . 1.35 3 b 45 u
. - tﬁz.sa 1 = 1,36 4 75|

'2.44 | H - 1.37 . 16 e _37_ H

a = recrystallisation from BtOAc

b = flash'thomatography with EtOAc-hexane (1:1)
¢ « flash chromategraphy with cngcl,

d == flash chromatography wiia. Et,O-hexane (1: 1)

e s recrystall;sation from EtOAc- hexane

Mehod C

Compound 1.1, described in Reference Example 1, was
tr:ated with Cs,C0, (2eq.), Me,8iCl (1 eq.) and allyl bromide
(1 eq.) in acetonitxile at &*C. The reaction mixture was

allowed to warm to room temperature for 5 hours. Flash



filtrateswas dried (MgSg err]) and the solvent renoved in vacuo. The
resi due was recrystallised from Et OAc: Hexane to give 11.78 g (38% of
1-acetyl --3-benzyl i dene- 2, 5- pi per azi nedi one. ‘Thi s conmpound of formula
(IV) is listed as 1:1 in Table 1 15 bel ow. Fol | ow ng t he sane
procedure, but replacing benzal dehyde Py & he appropriately
substituted benzal dehyde Rlerr]-CHO where Rerr] is as listed in
Table 1A, the fur tiheomatograp&tyaof itﬁg: Propectn dsing220 BLORE dBrkexansp gave:

TABLE 1A: Conpounds_of  formul a Lerr] _
- 33 - Conpound -+ RBnRr50% Nﬁé}ﬂ which 15 j gpmpound of farmpla (II) iny
4- chl or ophenyl -CHe 2- chl or ophenyl 1.4

3-chl or ophenyl which % g‘ cH CH"3-fury|

5 Method D |
Compound 1.1, described in Reference Example 1, was
treated in THF-DMF (5:1) with sodium hydride and methyl
bromoacetate at 0°C. The reaction mixture was allowed to
waxrm to room temperature for 3 hours. The product was
10 purified by recrystallisation from EtOAc-hexane to give 2.40

in 35% yleld, which is a compound of formula (II) in which R?

ie "'CO;Me.
is Compound i.l., described in Reference Exafnple 1, was

' treated in DMF with sodium hydride and 2-dimethylaminoethyl
chloride hydrochloride' at _0°c.l ‘The reactionl mixture was
waﬁed' to 20°C, and then further warmed to 80°C, over a

_ éeriod of § hours.'_. The pr_odﬁqt: was purified by
' 20. re?ryspallisatibh from 1% MeOH in EtOAc to give 2.41 in 32%
.yield; which is a compound of foimﬁla- ('I'i) wherein R is
~CHNMe,. |

Mechod F .
- 25 - Compound 1.1, described in Reference Example 1, was
treated in acetonitrile with Cs,CO, and ethyl bromoacetate at

'-20°C. The reaction mixture was warmed to 20°C for 2 hours.



1.6 r "4- met hoxyphenyl 1 1.7 3- pyridyl 1.8
3-thienyl 1.9 3- met hoxyphenyl 1.10 2-t hi enyl
Met hod B 1, 4-di acetyl -2, 5-pi perazi nedi one was-treated with a series

of benzal dehydes Rl err]-CHO, where Rlerr] is as listed in table 1B, in the
presence of potassiumt-butoxide in t- butagglzTHF (1:1) at O[err]C The
reaction mxture was allowed to warmto roomtenperature for the tine

i ndicated in the Thabpeodirac wast phitifizd by, fldslr khwenavuiraphyl nus g
conducted wusing the indicated solvent. TABLE 1B: Conpounds
of formula (1V) EtOAc-hexang (1:2) to give 2.42 in 35% yield, which is a _ 31

compound of formula (II) wherein R?* is -CO,Et.

a_gingle baond
1-methy1_-6-benzy1-é.5-pip-:—.razinedione was treated with
acetic anhydride under reflux for 3 hours to give compound

2.43 in 98% yileld, which is a compound of formula (II)

wherein -—---- 1s a aingie bond, R® is Ph and R? is H.




Conpound . R err] Reaction Recryst. Yi el d Nunber

tinme sol vent (if (% (hour s)
used) 1.11 2- napht hyl _ 18 . 98
1.12- 1- napht hyl 18 - 41 - ' 67 1.13

1- napht hyl 18 67 1.14 2-furyl
12 Compound (i) was treated witlh @,hﬂsgene in THF at 0°C fpr 15
z?rret %'yllfsz_ pyrlr gEt hXL g’ py’é’x ol Peactlon mJEifod&'e was then grbarmeii £8 roon%o 117
i: Rgfﬂ;lhyg  ndol ;/;lemperatux’@ overnight. The resulting c%%ooun% 32(%1) was

18 treated with @lycine methyl n&ided heazecihidrtildecand

-2-yl 1.21 1- net hyl - 3-i ndol yl 14 33
1. 22 3- triethylamine in Cllgla at 65°C for 3 hours. The72'eaction
nmet hyl benzo [ b]thien 23 Me2CH

12 Et @&a&ture was qpél.owed Eozﬂarm ra,(ﬁogﬁ\eﬁepperature overnlghtz

80 1.25 0 y :

1 26 n- But y! qé%d QQé l:hen reflufzd for 26 hougtsO&él toluene to681ve Eﬁ%?

n- But yl desired pﬁéduct in 53% yEEL¥C 60 1.28

Me[err] CH Et OAc 48 1.29

Me[err] CH err] Reference Exbfwple 5: Preg#x@Adon of 4- (2:33,7- 1.30
Me[err] CCH err] 18 Et OAc 1.31
(4S)-4-isopr0peny|- 18 1-cycl ohexenyl -iE¥L38¥1——€@S%3¢EE§6§EEQ§%yI

18 . 1- cyel ohexenyl 1.33 4- A
86 1.34 3-ACOCH err] _ 3 fézHéggg%£2%¥%kﬁ%§xllgg;%%gg

1. %5t . 2- AcOC[ erd) The t:jll-_té:lle compdund, Ewhlétlcﬁé: ah%ﬁ’\géund of ¥brmulal 36
n- But y
- 35- 1.37 PEX)CHwesr pyépardd according to lthe following scheme:

Q\/Br OMe
+ HCLJ;:::[:::I:
ON OMe
31 32

' OMe
- 991 .
OzN
33 | OMe
LT
/J::::(/“\v// OMe
HoN

34



Ref erence Exanple-2: Preparation of starting conpounds

of forrmula (11) wherein Is a doubl e bond

Met Hod A 1- Acetyl - 3- benzyl i dene- 2, 5- pi per azi nedi one, conpound 1.1
prepared in Reference Exanple 1, was treatedamith ethyl brom de and

KO Bu/t-BuOH in DMF at a tenperature of about O[err]C and allowed to warm
to roomtenperature t&ogpeand-icktwas 8reated with 3.2 in the presence of

benzyl i dene- 4-ethyl - 2, 5- pi perazi nedi one. This_conpound of fornula (1]) is
listed as 2.1 in é&ep eHQR"%m Bty @ temperphurfpt Guhts ¥ hogrful 5Ol Fiver e

prepared by a"ky%ast 119 nv@%f?%‘i‘&'.s 53 %ﬂgfsﬁtl%%%lzger@%:%aegii:ﬂ RIS in

Exanpl e 1, under 1he co ons set” ou _
Tabl e 2A: Conpoungsncintf@keul Act land Mebfr &1 80°c €8PPOUKLrs to gitk€r3]s in

Starting - Al kyl ation Nunber Compound condit ions
(1rv) 2.15 51% Neield. Alterdatlively 3.3 ayaKGeduceBubl, cddRytic
hydrogenation at 30psi over a palladium on carbon catalyst
in methanolic HCl for 3 hours to give 3.4 in quantitative
yield.
(b} Following the synthetic route described under (a), but
10 replacing gompound 3.1 by 4-bromomethylbenzoic acid and 4-

(3-bromopropyl) benzoic acid, respectively, the following two

further compounds of formula (IX) were prepared:

| OMe
(DMe_
HsN :
N OMe |
20 | HN OMe :

‘(c) Following the synthetic route described under (a), but
replacing compound 3.2 by 1,2,3,4-tetrahydroisoquinoline

hydrochloride, the following further compound of formula

t@@
/©/\/ (37)
H:N

25 (IX) was prepared:



EtBr; Olerr]Cto rt; or (b) 1.1 eq NaH, DWF:

THF (1:5) ; 2 eq EtI, _ O[err]Cto rt; then
col um chr omat ogr aphy 2.2 Ph

1.1 ° KOtBu/tBuOH DIVF, PhCH err] O ; 2.3

cycl o- (a) KCIBu/tBuCH DB, " propyl

Clerr], Olerr] C(Eg "An amine of formula (IX) in which r 10, dngd NaH,
DMVF: THF (1:5); [err] OCto rt;

reflux 6h; cquBnlorwwmmamugpapé¢ as folldws: H 1.2 NaH,
Mel, THF, DM OCtort 2.5 H

1.3 " 2.6 H 1.4 2.7 1.5
2.9 H : :

2.11 H 1. 2.12, 0 Compound
1.11 descriged in R ] i W th
sodi um hydri de and I 37 -
0OC. The reaction mxture was allowed to warmto room tenperature for
18 hours. The product was @@ified by recrystal lis@@on fromEtOAC to

give the correspondi ng compound of fornmula (I1) in 40%yield.
Follow ng this 5 procedure, but replacing conpound 1:11 by ot her
conpounds of '

\Me

10 —_— | i

AN 7 oMe
3.10

6,7-Dimethoxy-1,2,3,4-tetrahydroisoquinol ine
is hy<rochloride (3.8) was treated with chloroacetonitrile in
the: presence of K,CO, in acetonitrile under reflux for 24
hours. Compound 3.9 was obtained in 92% yield. '3.9 was
then treated with LiAlH, in ethylene glycol dimethyl ether at
roc’;rﬁ temperature overnight. The temperature was then raised
20 to 4o°c- and the reaction continued for 30 minutes. The
desired amine 3.10 was obtained in $8% yield.



formula IV described in Reference Exanple 1, and nodifying t he
reaction time if necessary, the conpounds listed in table 2B were
prepared. Where indicated, purification was performed by flash
chrofrat ography or by recrystallisation as- 3 - shown in the footnote.

TABLE 2B: Conpounds fornula | [err]
15 Cor’rpou%f am !L lir on of com £ formula YII Yi el d
Nunmber Conmpound  ti fRthod 1 met hod (1V)
(see f oot not e) 2.13
H 1.11 ]itompound 3.4 prepared adBoZfling to Réfkfence Extdmple 51.12
18 b 2.15 H 1.13 18
b 8 was trq@t@@ with - chlorotlimethylpyrqginlum 1od1dg_and 3-
2.018 H52' 17fcir_n_%1benzoic ac'::.g' in CH,Clb81n the presz%ncza\5 of Et,N Zt_l_g H
}.817 a tewperatf()xké of abouF g@(z‘ 1and al][ﬁ)v«?edzgol-wi§mﬂ:o roorr%'zl8
b 18  temperathr®? overnight to aEfd@d the follfowing compoénd of
10 - 38 - 2.23 H 1.21
72 b formula IIF in243%¥ yield:H 1.22 16 . C
10 2. 25 H 1.23 18 d 73
10 H
‘ N .
OHC
' OMe
4.1
15 Following the same procedure, but replacing compound

3.4 by compounds 3.5 and 3.6, respectively, the following

two further compounds of formula III were prepared:

H o .
20 OHC/Q/ N\©\/ l/\;@OMe
o N
OMe

4.3

N M
| o N
' OMe

4.4

25



.33

.37

= flash c
vvlth Cerr] ®
recrystalli
descri bed i
eq.) and al
m xture was
- 39 -

'UHMUHNQHNQHM

.26 H 1.24 14 d 86  2.27 H
.25 14 . d 86 2.28 H 1.26
75 2.29 H 1.27 d 75
. 30° H 1.28 18 d 45 - '/ 3 2.31 H
.29 18 70 2.32 H 1 30 18
70 2. 33M22§9Q+¥ 1.31 46

.34 H 1.34. f%rmylbenzoyl §hlor12&la éwas prewé@d by 2“%%"—1“9 4-

3
20  f3raylbenzoit acid witBS5thionyl chBloride in tdluene under45

. 38 H 1.36 d 75 . 2.44 H

16 reflux. It was then3freated :wirtéwclcsmpaumd sht4 opreparedt OAC
hr omat ography wi t h Et OAc- hexane ( = flash chromat ogr aphy

d 3CCRLRiRg, BRSNS W‘?‘I‘\PE [3er rlPCFH&Janén(‘l € pregence
sati on flé%n&Et OAC hexane

n Referencé I‘S( te ,erature ?€§%°8t erﬂef?'ﬁed lr)o wz‘\[rg'r Ff (1

Lyl b%mnd%emgérseu}e | R AGRERRAT £1id efcatlo%ﬁ{;r&&npouﬂae 4. Qa%' on
allowed to warmto roomtenperature for 5 hours. Flash

chr &3at ggedghy of the product using 20% Et CAc i n hexane gave

2.39 in 50%yvyield, which is a conmpound of forrmula (I1) in whi ch
Rlerr] is -CH=CH err].
10 ]

o) ;J::::r/“\v’N OMe
\ _
H
HC -
42

15
Following the same procedure, but replacing compound
3.4 by compounds 3.5 and 3.7, respectively, the following
two further compounds of formula III were prepared:
20

/J::::Y/H\N OMe
H
OHC '
N7 N
| OHC .
4.6



5 Met hod D ~ Compound 1.1, described in Reference Exanple 1,

was treated in THF-DWF (5:1) wth sodium hydride and net hyl
bronpacetate at O[err]C. The reaction m xture vvas allowed to warmto
roonftenperature for 3 hours. The product vvag purified by
recrystallisation from Et OAc- hexane to give 21 in 35%yield, which

is a conpound of la (1) in which Rlerr] is - CJerr].
Met hod E 15 ound 1.1, described in Reference Exanple 1, was

treated in DVF with sedferylidnizepl adtiloide eid deatiihed iyl Method 2 Chl ori de

hydrochl oride at O[err]C. The reaction m xture was war med to 20C,
and then further ahavvmedwu) tgeatedveithh Bt,N in CHgClioat ¢f tempevature Tfe
product was purlfleg by ecr stallisa |onfrfm1% in EtOAc to
give 2.41 in 3204°29°C PB“ Prepared, ASSARding fLENqs EXARNPLE n
Rlerr] is r % &Q&gj, - Conpound 1.1,
described in Ref erengeE :ﬁed] Follow:.ng'vﬁ treat ‘éé I nu%cmt onitrile with

[err] and ethyl W&aeﬁf&ww flaah chro’&ﬁeogrim,r eaetfmdﬁmguwmmd
warnmed to 20[err]C f.or 2 hours.

The product was pui wasdobteainess Anc#dbrieiedgraphy usi ng
N
E/\/ ' OMe

47

OHC

Following the same procedure, but replacing .4-
formylbenzoyl chloride by 3-formylbenzoyl chloxide, the
‘following compound 4.8 was cbtained in 48% yield:

o]
' | OM



Et OCAc-hexane (1:2) to give 2.42 in 35%yield, which is a conpound of
formula (I1) wherein Rerr] is -CJerr]Et. Ref erence Exanpl e 3:
Preparation of a compound .of ' : a single bond
1-met hyl - 6- benzyl - 2, 5- pi perazi nedi one was treated with acetic anhydride
under reflux for 3 hours to give compound7 2743 in 98%yield, whichis a

conpound of formula (11) wherein ---- is a single bond, Rerr] is Ph and
Rlerr] is H Ref erence Exanple 4: Preparation of 1-nmethyl-6-benyl
-2.5 -piperaxinedi (xam P pat] :

-41- Conpound (i) was treated withphoa%?ene I n H at eré&c for 15
minutes. The reacti®h FRGSEIPE tRgethex a Lture

overni ght. The_r. ' (ol a e? 'M},g%}fo' hyl
ester hydrochl 8??%%@%#15& ?%?g?ﬁlg%arﬁﬂﬁ)enp?%szd—iéﬁe%r oﬁ% - er??%“ or 3
hours. The reaqfi®), prepared in Example 1, the following compounds of the

invention were prepared under the conditions set out in
Table 3A:

0 ds of formu

-
Compound (I) Compound Compound Conditions
N° II IIT

9112 2.1 4.2 KOtBu, tBuOH,

THF, 0°C to rt
# 9113 2.2 4.2 "
9114 2.3 4.2 . "

9091 2.4 4.2 C8,C0,, DMF,

90°C, 2-3 hours

L s0s2 2.5 &2 | . ‘_ﬂ

9093 2.6 4.2 "
9108 2.7 4.2 "
9108 2.8 4.2 ' "
9110 2.9 4.2 "
y 9111. 2.10 1 4.2 "

9155 2.12 é.1 C8,C0s, DMF, .

: 90°C, 2-3 hours

9156 2.11 . 4.1 "
9157 2.6 4.1 ' "
9158 2.5 4.1 n

2159 2.7 4.1 "




m xture was allowed to warmto roomtenperature overnight and was then
refluxed for 16 hours in toluene to give the desired product in 53%yield.
Ref erence Exanple 5: Preparation of 4-(2-(6,7-

D net’hoxy-1, 2, 3, 4-tetrahydro T 48 - - 2-isoqui nol yl)
ethyl) anili itle conpound. which is a conpound of formulg
(I'X), was preparedsaggordi hg toathe fol [jow ngaschene: [err]»

HeN 9139 % 2.1 4.1 Cs,CO,, DNES
80°C, 2-3 hours

9141 2.3 4.1 .
Example 3: Preparation of salts

The compounds prepared in Example 2 were converted to

the corresponding hydrochloride salts by treatment with

gaseous HCl in THF.

Example 4: Preparation of compounds of formula (I

By reacting together a compound of formula (II),
prepared in Reference Example 2 or 3, and a compound of
formula (III), prepared in Reference Example 5, in DMF at
80°C in the presence of Cs,C0, for the time specified in Table
4, the compounds of formula (I) listed in the Table were
prepared. Some of the compounds were purified by
recrystallisation or flash chromatography, also as indicated

in Table 4.

TABLE 4: Couwpounds of formula (T)

Compound Coﬁpound Compound | Reaction | Purification
(1) (I11) (I11) time (h) | solvent or eluent
(see footnote)

9178 2.39 4.2 3 5% H,0 in ProH (a)
9179 2.39 4.1 3 5% H,0 in PrOH (a)_
9193 2.13 | 4.2 16 EtOAc (a)
9194 2.14 4.2 5 EtOAc (a)
9195 2.15 4.1 5 EtOAc (a)
9196 2.16 4.2 16
9197 2,17 4.1 16




Compound 3.1 was treated with 3.2 in the presence of [err] in DWF, at

a tenperature of 100[err]C for 12 hours, to give 3.3in 78%vyield. 3.3
was then reduced with Fe powder in concentrated HCI and MeOH at
80[err]C for 3 hours to give 3.4 in 5 51% vyield. Alternatively 3.3 was
reduced by catalytic - hydr ogenati on at =38pst over a pal | adi um on car bon
cat al yst i N ae< anol i c HCl for haouks t rJi \L i i i
yi el d. " (b) F} he zyst het i c4raut e] desggi bed npRdRr (4)2) , but
rrepl aci ng conpoun b yi epzort ac (5 (@)
( 3- br omopr opyl ) be : 2 '
conpounds of forng fed4.1 ferr]
Fol | owi ng the syn ed 4ugder (a);bu”t & -
conmpound 3.2 by 1 e ) .
foll owi ng further n  A51 X) Wwas pn dEtOAc, Et,0
g (1X) p ég?ﬁe , Bty
4.1 18 CH,C1,-Et,0 (a)
4.2 4 EtOAc-Et,0 (a)
4.1 2 EtOAc-hexane (a) .
4.2 8 5% MeOH in Et,0
(b)
: 9229 2.26 4.2 14 5% MeOH in Et,0
L )
9230 2.27 4.1 is 5% .MeOH in Et,0 ‘u
' : (b)
9231 2.28 4.2 14
8232 2.29 4.1 14 !‘zt MeOH in Et;0
b)
9233 2.30 4.1 - 5 5% MeOH in Et,0
' {b)
9234 2.31 4.2 18 5% MeOH in Et,0
L _ | ) |
u . 9235 2.32 4.1 14 | 5% MeOH in Et,0
. ' (b)
9236 2.33 4.2 14 5% MeOH in Et,0
) : {b)
“ 9250 2.34 4.1 14 5% MeOH in Et,0 |
- : (b}
9260 2.13 4.7 F
H_ 9266 2.44 4.8 16 EtOAc-hexane (a)
- 9267 2.44 4.7 16
| 3272 2.38 4.1 3 EtOAc-hexane (a)
9273 2.36 - 4.1 2 EtOAc-hexane (a) |
9274 2.37 4.1 3 EtOAc-hexane (a)
| 9275 - 2.41 4.1 3 EtOAc-hexane (i)




[err] | - 43 - (d) An am ne of

formula (IX) in whichr is 0, conpound 3.10, was prepared as foll ows:
[err] 6, 7- Di met hoxy-1, 2, 3, 4-t et rahydroi soqui noline 15
hydrochl oride (3.8) was treated with chlodacetonitrile in t he
presence of [err] in acetonitrile under ref lux for 24 hour s.
Compound 3.9 d 5(1 §2fV yi e]ld1 39 wgs then treated wih
LiAlH err] in F—art -oom-terperat-tre
overni ght. TRe ts3fger hend4rhi se[d 204 t ¢ SA0MeCH] tn aliOt he
reaction contfinued for BO mnuted. The desired @tine 3.10 was
obt ai ned-in 91% Yd R 2.43 4.1 16 10% MeOH in EtOAc
(b)
Footnote

(a) Recrystallisation solvent

(b) Flash chromatography eluent

Example 5: Preparation of Salts

Selected compound prepareds in Example 4 were converted
‘to the corresponding hydrochloride salts by treatment with
gaseous HCl in CH,Cl,. The hydrochloride, denoted in Table 5
below by the suffix ".HC1l" was in some cases then

recrystallised as shown in the table.

TABLE 5: Hvdrochloride salts

Salt Recrystallisation Yield

' solvent (%)

9193.HC1

9144 .HC1 EtOAc 21

9195.HC1 EtOAc 22

9196 .HC1

9197 .HC1l EtOAc 35

9232.HC1

9306..HC1




-44- . Exanpl e 1: Preparation of conpounds of fornula II
Met hod 1 Conmpound 3.4 prepared according to Reference Exanple 5
was treated with 2-chloro-1-nethyipyridiniumiodide and 3- 5

fornyl benzoic acid in [err] in the presencegpf Et[err]N at a
tenperature of about O[err]C and allowed to warmto room tenperature

oye{gight to ?ffo{d t BRadld @Y NEnEOPRMYIs9bns of ddMgBUnAs! bE f&tﬁ&@éls
yi el d: err
Fol | owi ng the sane procedure, butZkepl aci ng conpound 3.4 by conpounds
3.5 and 3.6, respectively, the followi ng two further conpounds of
formula I'll were prepared:
Compounds of formula (I) were prepared by treating
5 selected compounds of formula (I) prepared in Example 4 with

appropriate reagents using conventional synthetic

techniques, as follows:

1. 9217 was treated with LiOH in aqueous THF at room
10 temperature for 2 hours to give compound 9241.
2. 9272 was treated with NaBH, in MeOH at 0°C for 2 hours

to give compound 9276 in 73% yield.

is 3. 9274 was treated with NaBH,CN in MeOH and THF at 0°C.
The reaction mixture was then warmed to 50°C over § hours,

and the product recrystallised from 20% EtOH in EtOAc to

give compound 39300 in 58% yield.

20 4. 9273 was treated with NaBH,CN in MeOH and THF at reflux
for 7 hours. The product was recrystallised from EtOAc-

hexane (1:5) to give compound 9301 in 18% yield.

Example 7: Pharmaceutical Composition
. 25 . Tablets, each weighing 0.15 g and contaiﬁihg 25 mg of a
compound of formula (I) or salt thereof can be manufactured

as follows:



[err] . - 45 Met hod 2

4- fornylbenzoyl chl oride was prepared by treating 4- fornyl benzoi c
acid with thionyl chloride in toluene under reflux. It was then
treated with conpound 3.4, prepared 5 acgbrding to Reference Exanple 3,.
in [err] in the presence of Et3N at a tenperature of about O[err]C and
all owed to marn1G9mQQiuaﬁﬂuﬁgﬁyﬁﬁﬁﬁﬁhﬁéblsﬁﬁeﬁford the fol | owi ng conpound
4.2 in 53% vyi el d ng the sane
procedure, but éﬁf“&ﬂlﬁ% RSS2 (x} % °§ %lbty tR§HE3EN g:gdsgg" and 3.7,
respectively, thqatebkeWigdo g) two further conpounds of formula Il were
prepared: 20 .

corn starch (415 qg)
5  talc powder (30 g)
magnesium stearate (S g)
The compound of formula (I) or salt thereof, lactose
“ and half of the corn starch are mixed. The mixture is then
forced through a sieve 0.5 mm mesh size. Corn starch (10 g)
10 is suspended in warm water (90 ml). The resulting paste is
used to granulate the powder. The granulate is dried and
broken up into small fragments on a sieve of 1.4 mm mesh
size. The rémaining quantity of starch, talc and magnesium

stearate is added, carefully mixed and processed into

15 tablets.

Example 8; Testing of compounds of formula (I) and

their salts as modulétors of MDR

Materials and Methods

20 The EMT6 mouse mammary carcinoma cell line and the MDR
resistant subline AR 1.0 were cultured in RPMI 1640 medium
containing 10% foetal calf serum and 2mM glutamine at 37°C in
5% CO,. Cells were passaged between 1 in 200 and 1 in 2000
in the case of the parental cell line and between 1 in 20

25 and 1 in 200 in the case of the MDR resistant subline, after
trypsinisétion (0.25% trypsin, 0.2gl"%, EDTA).

1. Drug accumulation assay



[err] - 46 - g 4-fornyl benzoyl chl ori de,
as described in Method 2 above, was treated with Et[err]Nin

CHerr]Cllerr] at a tenperature of -20[err]C. Conpound 3.10 prepared
according to Reference Exanple 5 was then added. Foll ow ng aqueous work-up
and purification by flash chromatography?3the foll ow ng conpound 4.7 was

BSE alr ggﬁalcinng%{?yi ellug:l.o[ %reﬂs were eeeded in'tz:%l 58%% to%%qtszgngu ruc}%edure,
plates (Canberra Packard). The assay medium eontai_.ned a
mixture of tritia[ted Daunorubicin (DNR), a cytotoxic agent,
and unlabelled DNR (0.3 u Ci/ml; 2uM). Compounds of formula
I ware serially diluted in assay medium over a range of
concentrations from 5 nM to 100 uM The cells were
incubated at 37°C for 1 hr before washing and determinat_ion
<;f cell associated radiocactivity. Results are expressed as
£ maximum accumulation where.:l.oo% accumulation is that
o_bserved in the presence of the known RMA verapamil at a

concentration of 100 uM or as an ICs.

The results are set out in the following Table 6.

IABLE 6
.!] Compound No. IC;, (uM) Maximum (%)
: Accurulation - Accumulation
~ go91 . 2.0 e |
| 0,2 | 12 ] B i
ﬁ__' 9093 B 3.0 |
. 9108 . ' 0.7
| 9109 2.0
2110 - 2.0
9111 1.0
n_~ 9112 0.2
9113 - 5.0
| 9114 0.6
B 9139 0.2
- 9141 0.5
N 9155 0.06
L 9156 0.1




fornyl benzoyl chloride by 3-fornyl benzoyl chloride, the follow ng conpound
4.8 was obtained in 48%yi el d:

47

Exanpl e 2:

[err

Preparati on of conpounds of formil a ()

reacting together a conpound of formula-(kk);

Exanpl e 2, and—a-conpound of fory

follow ng co
set out in
Conpound (1)
N

THF
9114
DIVF,

0oC

1l a

(LLL),

]
By
prepared in Reference

prepar ed in Fxa ¥
ounds ofgishe invention wereg, Hrepared|under thgntgﬁﬁr?%gﬁs
Tgbre 3A rabl e 3A. Conpgunds of fornula (T
. (‘nrrpm?&éa I‘nrpmmr{ 0 Condi-tlions I\I[ or r]
1] 9159112 2.10.5 4.1 KOt Bu, t BuOHj
10 r i V114 2.2 4.7
$ 3 9160, - Q091 2.4 2% [pru]
2-3 o9iymurs 0.080 .
9179 0.170
9193 .HC1 7.0
9194 .HC1 1.800
9195.HC1 0.210
9196 .HC1 0.140
9197 .HC1 0.025
9198 10.200
9199 0.140
9209 '0.600
9210 0.220
9211 1.400
9214 0.070
9215 1.100
9217 0.700
9228 0.350
9229 0.200
9230 . 0.130
9231 2.000
9232 0.020
9233 0.600
9234 0.500
9235 0.600
9236 2.000
9250 0.800
9260 0.800
9261 1.200
9266 1.200




9092 2.5 4.2 " 9093 2.6 4.2
" 9108 2.7 4.2 " 9109 2.8
4.2 9110 2.9 4.2 " 9111. 2.10
4.2 - " 9155 2.12 -5 - 4.1 [err] DM,
90C, 2-3 hours Q156 211 4.1 Q157 2 6
4.1 915 oF6H 4.1 5.0009159 2.7 41
" : 4 vlo 2. 10
4.1 L. 9273, 39 4?14“ 41 [ery ]J“I\/F,
80[err] C, Zﬂ 3  housz73 914 0.07@. 3 4.1
" Exanpf e 3. Pr atlon of salts The cpnpounds prepared Ijn
Exan'p| e 2 wer r\nn\_/nrfgﬂ'?g faYal4 ncnrQnﬁjogn h\lr‘lrn"EPnrl de EALPQ h\/
treatnent_mﬁthl gaseous2Hl in THF. 0. soExaane 1. Preparation of
conpounds of fprnula (!2 Byl reacti ng gggefher A conpound of Tor a
(1), preparep- 55
(1'11), preparefl in Rebeeemice Exanple 5, ion70bF at 8p[err]C in the presfnce
of CS[err]COefr] for Egggtlne sp=C|f|ed E abl'e 4} the conpounds of
formula (1) Iif:eu H—ERe—Fable—w éh 2d—Sorel-of—t-he—corpounds—urre
purified by B 9300 0. 200 -
' 9301 0.200
9308 3.000
2. Potentiation of Doxorubicin toxicit

Compounds of formula (I) were examined for théir
ability to potentiate the toxicity of doxorubicin in AR 1.0
cells. In initial proliferation assays compounds were
titrated against a fixed concentration of doxorubicin
(0.86uM) which alone is non-toxic to AR 1.0 cells. After a
four day incubation with doxorubicin proliferation was
measured using the colorimetric sulphorhodamine B assay
(Skehan et al; J.Natl. Cancer Inst. gg Pp 1107-1112 (1990)).
The results are shown in Table 7.

Compounds which were shown to be able to sensitise AR
1.0 cells to 0;é6pM doxorpbicin.withoﬁt high innate toiicity
were selected for further study. Cells were cultured for
four days with concentrations of doxorubicin over the range

of 0.01 nM-50 pM in the presence of fixed concentrations of

-compounds of formula (I) at their maximum subtoxic levels



recrystallisation or flash chromatography, also as indicated in Table 4.
TABLE 4: Conpounds of formula (1) Compound Conpound Conpound Reaction

Purification () (rery time (h) solvent or eluent
(see footnote) 9178 2.39 4. 86 - 3 5% Herr]Oin
PrOH (a) 9179 2.39 4.1 3 50Herr]Oin PrOH (a)
9193 2.19etermingd 2from preydous expegimepnfy- Prohibfprationywag

4.2

(a) 9192 quanlt%gp%d(aag des&rgﬁgg by ﬁ)%e%ia]ﬁSgélg_Jf 41c:l'c Gity.- Thg IgsolEt OAc
1

' 12 APr O4 ((Canc5155atlon requlxé-ed to réﬁxce p%&@fe;i%tlor? t:'08|§06_|of

(a) 9209
2.20 4. khe untreatfad contrBl@ﬁ\Cféﬁ)d&aﬁ:lelcln aforld and fordtlBe
12 Et OAc- MeOH (a) 9211 2.22 4.1 14 - MeOH,
Et OAc, Et20 3mpounds 02 PGrmula (Izl vere derive@idand usé¢drtqd -dxXljcadrk® (a)
9215 2.24 4. - EtQAc-Et[err]O (a) 9217
2. 40 4. fthe P°tent12t1°n le’ceeSAdPEéxane (a) 9228 2.25 4.2
8 500 MeOH in Et[err] O 2. 26 4.2
14 5% MeOH in Et[err]O I1C,, for Doxorukglcgln a%.one ~ (b)
9230 2. 27 prd. 1 18 5% MeOH in Et[err]O 9231
2.28. 4.2 14 9232 2.29 4.1 14 5% MeCH
in Et[err]O (b ) 9233 ICs,, 2Eo&0Doxorub:4c::|n plus RMA 5 5% MeOH
in Et[err]O 9234 2.31 : 2 5% MeOH in Et[err]O
9235 2.32  The gepults are Sﬂwwn 1“5'%1’%@-1 in Et[err]O
(b ) 9236 2.33 4.2 Mprg 7 5% MOH in Et[err]O
Compound No. Compound toxicity Toxicity with
(1C5, pM) cytotoxic agent
(ICs, uM)
9091 ' 1.8 0.15
‘9092 0.7 0.07
9093 . 2.0 0.09
9108 4.0 : 10.10
9109 . 4.0 - 0.30
9110 6.0 1.00
9111 2.5 0.15
9112 ' 2.0 0.015
9113 0.4 0.1
9114 1.0 0.06
9139 4 0.3
9141 : 2 ' 0.3
9178 1.50 0.008
9179 0.50 5 0.080
9193 .HC1 2.00 0.200




9250 . 2.34 4.1 14 - 5% MeOH in Et[err]O (b) 9260
2.13 ° 4.7 4 9261 2.13 4.8 4
Et OAc- hept ane (a) 9266 2. 44 4.8 16 Et OAc- hexane
(a) 9267 2. 44 4.7 16- 957 2 © 2.35 4.1
3 Et OAc- hexane (a) 9273 2. 36 4.1 2
Et CAc- hexane (jp) 927§194 HC12 37 4. g 00, B Eto%gvhexane] a)
9275 2. S —Et-OACrexarme—(a)
- 50- 9299 2. 2295-HC14L 1 3 19896 2138 0.919 4
5% MeOH in Et[prr]10O 91069368 243 7 40l 16 - 1D%eHeCH in
Et CAc Foot nofe—aTRecrystattTyattomrsuotvent— (b)) Frastr—cimromatography
el uent Fxanpl @187 -BEbparat lon of A 109
prepareds in Efanple 4g4gge convelted toet b@ correspondi ng (m@roochl orifle
salts by treat ' CT—TmferT The—hydrocitorrde,—demnotgd
in Table:5 beflaw by tB®328uffix "] HC1" v@d% ases tHePS0
recrystal lisedffas showgagg the talyl e. 45.00 TAR %y
Hydrochl ori de gatTs

9210 40.00 0.080

9211 . 50.00 0.080

9214 100.00 : 0.008

9215 ° 10.00 0.030

9228 0.60 " 0.100

9229 - 0.50 0.070

9330 0.45 0.100

9231 2.00 0.120

9232 3.00 0.060

9233 8.00 0.400

9234 1.00 0.080

9235 0.50 0.100

9236 0.80 0.130

9250 2.00 0.080

9260- 3.00 0.350

9261 5.00 0.400

9272 - 9.00 _ 0.200

9273 20.00 0.020

9274 40.00 0.050

9275 1.80 0.700

9276 30.00 ' _ 0.500




Sal t Recrystal lisation Yield solvent (9

9193. HC1 9144. HC1 Et CAc 21 9195. HG
Et CAc 22 9196. HC 9197. HC1 Et CAc
35 - 9232. HC 9306 . Hd - 58 -
-51 - Exanpl e 6: | nt er conver si ons_ of conmpounds of fornula
(1) - ormil aTABEE \& e prepared by treating 5
sel ected congoun ofrfy W4 a (1) pBE &B‘#&%&x“i?ﬁé@' St d@ttel}m ned at
appropriate reagen S usSIng conveptronal synthetrc e gques ag
fol | ows: T- 9217 Was tyeated W T LT OHT aqueou§fTHF‘ar‘Tan1 10
tenperature fijor 2 hou?XP% 0 gi ve konpoundt®41 2 19972
treated with BH4 |n9ﬁ@§}|at O[err]C forsg hours to give conmpdund
9276 in 73% yfetd: 3. 9274 Was _treated W | OH
and THF at O[ferr] C 9111 500 1
9112 1000 1
9139 500 0.5
9141 285 0.5
9155 : 67 0.2
9156 25 0.2
9157 40 0.2
9158 75 0.2
9159 50 0.2
9178 7.1 0.01
27.3 0.03
69.8 0.10
250.0 0.30
9193 .HC1 . 20.0 ' 0.30
2.0 0.10
9194 .HC1 50.0 0.30
7.5 0.10
1.5 . 0.03
1.2 0.01
. _ 9195.HC1 454.0 0.30
50.0 0.10
2.5 0.03
1.2 0.01
9196 .HCl 37.5 0.30
5.0 0.10
1.5 0.03
1.0 . 0.10
9197.HC1 65.0 0.30
. 4.3 0.10
1.3 0.03
1.3 0.10
9198 32.5 0.30
3.3 0.10
1.3 0.03
1.3 0.01




The reaction mixture was then warmed to 50[err] C over 5 hoursf

and
the prdoduct recrystallised from20%EtOH in EtOAc to

gi ve conpound
9300 in 58%yi el d. 20 4, 9273 was treated with NaBH err]CN in MeCH
and sTHF at refl ux for 7 hours. Thegproduct was recrystallised from
Et CAc- hexane (1:5) to give conpound 9301 in 18%yi el d.
Exanple 7: Ph rnabeutgg Conmposftion 2 Thbl et s, wel ghifhg
0.15 g and cojnt ai ni ng ng-of a gﬁ@pound of { formul 8,9 or sa
t hereof can bf manuf actured as folq aws: 0.03
- 52 - mposition for 10, 00 tabl at.3 cpnpound @foxf ormul a | 1)
or salt therepf (250 g%o a¢t 0se (3800 corn starch (4I5 g)) - 5
tal c powder ({80 Q) 9nagnesiun1steaﬁ%ﬁ%b(5 g) e conpojund
of fornula (I} or salt thereof, lJactose " and hal f of tg@b orn stajch
are mxed. Thi mxture is then forqgi t hroughla sievegOgp nm nesh
size. Corn stfrch TJ.Uﬂ%jL 10 § suspended T war mywater (90T )T
resul ting pasfe is 9410 75.0 0.
8.3 0.10
1.5 0.03
1.3 0.01
9211 1538.0 1.00
1000.0 0.50
9214 200.0 0.30
150.0 0.10
20.0 0.03
2.0 0.01
9215 66.7 ‘ 0.30
15.0 : 0.10
3.0 0.03
1.5 0.01
9217 11.0 0.30
1.0 -0.10
0.9 0.03
0.8 0.01
9231 20.0 0.30
3.0 0.10
0.9 0.03
1.1 0.01
9232 80.0 0.30
20.0 0.10
3.0 0.03
1.0 0.01
9234 50.0 0.30
5.0 . 0.10
9235 ' 37.5 0.30
2.3 0.10
9236 16.7 0.30
2.1 0.10
9250 286.0 0.50
9260 3.3 0.30
2.0 0.10




used to granul ate the powder. The granulate is dried and br oken up

into stmll fragnents on a sieve of 1.4 nmm nesh si ze. The remai ni ng
gquantity of starch, talc and nmagnesi um stearate is added, carefully
m xed and processed into 15 tablets. 60 - Exanpl e 8: Testing of
conpounds of fornula (1) and their salts as
nodul ators off MDR 926 Nhteri@ls and N?EPOdS 20 EMI6 nojse
manmary carcfnoma cePP®Fine and|the MDR Y 4 resi bigne AR 140
were cul tureg ' - rum
and 2mM gl ut §ni ne .at 937Rerr] C i | 1B%0CJ err]| Cells Wwef® passagd
between 1 in{200 and 1 in 2000 i ?t4he case ¢f the pQrdhtal cell line
and bet ween 120 25 and_1tin 200 i%'ﬁ he caselof the resistalt
subl i ne, aft?r 92mypsi ni sgtion (01@6% trypsin, 0.2g[eroy, EDTA)
1. Drug acqunul ati on assay : 96.1 1.00 - 53
AR 1.0 cellsjwere seeded into 94 well of3qgde culturle plat®@s30Canberr
Packard). Thd4_assay medjumcontdined a 2¥-#ture of ltritiat @d3Paunorubifcin
(DNR), a cytdtoxic aggity, and ynlabel |l ggoQNR (0.3 [err] GCal gb; 2[errjiM.
Compounds of |If ornul a 90.9 . . 1.00
o 71.4 0.30
25.4 0.10
9275 - 25.0 1.00
6.9 : 0.30
' 0.7 0.10
9276 166.6 3.00
25.0 1.00
0.8 0.30
0.8 0.10
9299 . 16.0 0.30
1.8 0.10
9300 133.3 1.00
61.5 0.30
10.0 0.10
9301.HC1 : 133.3 1.00
: 88.9 0.30 e
28.6 : 0.10 . .
Example 6: Characterigation of the present compounds

The compounds and salts prepared in Examples 1 and 2

s were characterised by mass spectroscopic and proton nmr

techniques. The results are set out in Tables 9 and 10:



| were serially diluted in assay nedium over a range of concentrations
from5°nMto 100 [err]M The cells were incubated at 37[err]C for 1 hr

bef ore washing and determ nation of cell associated radioactivity. Results
are -expressed as % maxi num accunul ati on. where 100% accunul ation is that
observed in the presence of the known™ R verapam | at a concentration of
100 [err]Mor as an I(Jerr]: The results are set out in the follow ng
Tabl e 6. TABLE 6 Conpound No.

ICerr] ([err]M Sicoamaisaaia et O Aeegnul at i on
9091 P. ( 1.2 ' 9093

3.0 910 woono .7 2.0

9110 P. ( zg:i"\‘cgl_ll 0112

0.2 911 £ 570

9139 0}2 NanSdsa
0. 06 91%6 A%EII(:I\:,I%].
9157 PloelTHy ST
T —AMOIQ
oooc\'—-u.noo .

~O
V(”)\Dl\l\l\wn—d

2.88 (3H.s5).
H.m) .
.d)©
H
3.
9
9
0
11.30 &IH:bs)

54

10.45 (¢H.s).

0.5

, 4.5 (2H.m).
. 6.93 (1H.s).

. 7.18 (}%s).
o
. ®.1492H.d)

7.50
. 1.82°

1H.s)
1H.s)
2H.d).
1H,m)
2H.d)

3.7 (8H.m),

(6H,s)

(

(.

(

E

0.47 (1H,s).010.90 (1H

)
&b
©l
(
7
7

4 nmr data
5-4.7 (1
H,s

S
3
d
d
d)
s)

-

solvent/field
dg-DMSO/300MHz
dg-DMSO/300MHz
dg-DMSO/300MHz

TABLE 9
mode
I
I
Cl

mass spec data

mass (intensity)
679(10), 677(10),

208(100)

208(100), 190(100)

679(10), 677(10),
679(10), 677(5).

208(100)

Formula

Mol.
CygHeCIN,O5. HCT
CygHayCINO;5 . HC
CagHyCT1N,05 . HCT

No.

9001
9092
9093
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9260 . 0. 800 9261 1.200 9266
1.200 _ - 55 - 9267
5. 000 9272 0. 400 9273 0. 070
9274 0. 800 9275 0. 600 9276
1.900 9276. HCl 0.700 - ©3 - 9299 0. 500
9300 0. 200 9301 0. 200 9308
3. 000 2. Potentiation of Doxorubicin toxicity Conmpounds of fornul a
(1) were ,,,______,__~______-_#__,_____________._.
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(Skehan_ et al; J.Natl. Cancer Inst. 82 pp 1107-1112 (1990)). The results
are shown in Table 7. Conmpounds whi ch were shown to be able to
sensitise AR 1.0 cells to 0.86[err] M doxorubicin w thout high innate

toxi ity were selected for further study. Cells were cultured for four
days with concentrations of doxorubicin Gver the range of 0.01 nM 50
[err]Min the presence of fixed concentrations of conpounds of formula (1)
at their maxi num subtoxic |evels - 56-

det er mi ned f {foTy prievi oUS EXpPeriients. Prolifrerati on was _ quantiried as
descri bed bySkehan et a, loc cit. The I1Cfer§] (concentrpati®en requirfed to
7 . t . . = 0 . .
reduce proliferptilon tR58%af | t g _untreated|contials) «f of d@rerubiciin
al one and fof the| Bengouads-of| fosmia F1)- V\kér_-__ew;der'i:—”’vgd:m@g use .Q
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9235 0. 50 0.100 9236 0. 80

0.130- 9250 2.00 0. 080 9260
3.00 0. 350 9261 5.00 0. 400
9272 9. 00 66 0. 200 9273 20. 00
0. 020 9274 40.00 -~ 0. 050 9275
1.80 0. 700 9276 30. 00 0. 500
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9194. HC

20.0
0.10

7.5
0.03

454.0

9193. HC1
2.0
1.5
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1. A piperazinedione derivative of the formula (I):

(1)

wherein

R, is (i) a group

wherein p is 0 or 2;

each of Ra to Re, which may be the same or different, is
iﬁ&ependently selected from hydrogen, C,-C; alkyl
unsubstituted or substituted by one or more halogen atoms,
C,-cs alkenyl, C,-C; alkoxy, C,-C; alkylthio, halogen, hydroxy,
nitro, optionally substituted phenyl, cyano, -CH,0H,
-CH,COOH, -CO,R™, -NHCOR'™, -NHSO,R®, -SO,R®, -CON(RURY),
~8ORY, -8SO,N(RMRY), -N(RMR¥), -O(CH,) N(RMRY), -0(CH,).COR",
-OCORY, -CH,OCOR*, -CH,NHCOR'!, -CH,NHCOORY, -CH,SR*,
-Cil,SCOR*, «CH,8(0),R*’ wherein m is 1 or 2,

-CH,NHCO (CH,) ,CO,R}, -N(R')COR'?, -NHCOCF,,

-NHCO (CH,) ,CO,R}, <-NHCO(CH,) OCOR! and -NHCO (CH,),CO,R;

wherein n is 0 or is an integer of from 1 to 6, each of R
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and R¥ ig independently H or C,-C, alkyl and R¥ is C,-C;
alkyl; or any of Ra and Rb, Rb and Rc, Re and Rd or Rd and
Re together form a methylenedioxky group, or form togethexr
with the ca'.rbon atoms to which they are attached a benzene
ring which ieg opticnally subatituted;

(i1) a 5- or 6-membered heterocyclic group containing

at least one hetercatom selected from O, N and 8, which

 group may be fused to a benzene ring;

(1ii) a C,-C; alkyl or C;-C, cycloalkyl group; or’

(iv) a C;-C, cycloalkenyl group which is unsubstituted
or substituted by C,-C; alkenyl; '
R®* ie B, C,-C; alkyl optionally substitutgd by. a group
-N{R¥R!) as defined abéve, C,-Cs cycloalkyl, C,-C; alkenyl,
-cooziu wherein ﬁ“ is as defined above or a phenyl group as
defined under (i) above, but is other than H when R! is
unsabstituted ﬁhenyl-; |
one of R? and R* is --hydrogj_en and the other is a group of
formula (A) :

RS
| (A)

R6

wherein n is an integer of 1 to 4, r is 0 or 1 and R®* and R,
which may be the same or different, are each H or C;~Cq
alknxy, or R* and R* together form a methylenedioxy group;

and Z----- is a double bond or, when R, is as defined under

(1) above, is a double bond or a single bond;
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or a pharmaceutically acceptable salt thereof.

- 78 [err]

2. A compound according to claim 1 wherein R! is a
phenyl group as defined under (i) in which one of Ra to Re
is selected from hydroxy, C,-C, alkoxy, NHCOR'', -CO,R',
-N(R™R'?), -O(CH,),N(R™R@), -SO,R!*, -CON(RY™R?), NO,,

-SO,N (R™R*?), -SOR®, -N(R)COR? and halogen, and the other
four of Ra to Re are H.

3. A compound according to claim 1 or 2 wherein
R' is a phenyl group as defined under (i) in which each of Ra
to Re is hydrogen, or one of Ra, Rb and Rc is halogen or C,-
C; alkoxy and the rest of Ra to Re are hydrogen; or is a
pyridyl, furyl or thienyl group;

R? is H, CH,, cyclopropyl or phenyl; and
one of R® and R* is H and the other is a gréup of formula (A)
wherein n is 2 and each of RS aﬁd R® is a methyl éroup.

4. A compound acéofding to glaim 1, 2 or 3 wheréin R
is a 4-pyridyl, 3-furyl, 2-thieny1 or 3-thienyl group.

5. A compound selected from:
N-(4-(2-(6,7~-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl)—4-((BZ,GZ)—6-benzylidene-1-ethy1-

2,5-dioxo-3-piperazinylidene)methylbenzamide, hydrochloride

(9112)

N- (4~ (2-(6,7-Dimethoxy-1, 2,3, 4-tetrahydro-2-
isoquinolyl)ethyl)phenyl)—4-((3Z,GZ)—1-benzyl-6—benzylideﬁe—

2,5-dioxoc-3-piperazinylidene)methylbenzamide, hydrochloride

(9113)



Iy

T

N-{4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-

[err] ' [err]

isoquinolyl)ethyl)phenyl)-4—((3Z,6Z)-6—benzy1i&ene-1—
cyclopropylmethyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide, hydrochloride (9114)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -4-((3%,62) -6-(3-furylmethylene) -1-
methyl-2,5-dioxo-3-piperazinylidene)methylbenzamide,
hydrochloride (9108)

10 ‘
u—(4—(2—(6,7-Dimethoxy-1,2,3,4-tetrah§dro-2—
isoquinolyl)ethyl)phenyl)—4—((3Z,SZ)—6-(4—
methoxybenzylidene) ~1-methyl-2,5-dioxo-3-
piperazinylidene)methylbenzamide, hydrochloride (9109)

15 '

E—(4—(2—(6,7—Dime£hoxy—1,2,3,4-tetrahydro—2-
isoquinolyl)ethyl)phenyl) -4~ ((3Z,6Z%)-6-(4-
chlorobenzylidene)—1—meth§l—2,5-dioxo-3—
piperazinylidene)methylbenzamide, hydrochloride (9091)

20 |
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-~
isoquinolyl)ethyl)phenyl) -4-((3%Z,62)-6-(2-
chlorobenzylidene) -1-methyl-2,5-dioxo-3-~
piperazinylidene)methylbenzamide, hydrochloride (9092)

25
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-

isoquinolyl)ethyl)phenyl)—4-((3Z,GZ)~6~(3—
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chlorobenzylidene) -1-methyl-2,5-dioxo-3-

piperazinylidene) methylbenzamide, hydrochloride (9093)

N- (4- (2- (6,7-Dimethoxy-1, 2,3, 4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -4-((3Z,62) -1-methyl-2,5-dioxo-6-

(3—pyfidylmethy1ene)—3—piperazinylidene)methylbenzamide,
hydrochloride (9110)

N-{(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl)—4-((32,62)-1-methyl-2,5—dioxo—6—
(3-thenylidene) -3-piperazinylidene)methylbenzamide,

hydrochloride (9111}

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl)-3-((3%Z,62Z)-1-methyl-2,5-dioxo-6-

{2-thenylidene) -3-piperazinylidene)methylbenzamide (9155)

N- (4-(2-~(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -3-((32Z,62) -1-methyl-2,5-dioxo-6-

(3-thenylidene) -3-piperazinylidene)methylbenzamide (9160)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -3-((3%,6Z)-6-(3-
chlorobenzylidene) ~-1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide {(9157)

N-(4-~(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
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wheregin p is 0 or 2; each of Ra to Re, which ggy- be the sarre or dlffLerent
is independently selected fromhydrogen, C[err] al kyl unsubstituted or
substituted by onéseruinekyhkdtdydn pheoyi) - Ii[b(r3rz] 63l ken{2- Cerr] al koxy,

Cerr] alkylthio, | oge hydr ox nitro, nal | y_substituted phenyl,
cyano, - CH err] OHS do E&FEP?Y <) - eret Y R % LOXRHOR err],

NHS g)%@, R T S ,
- SCI%?H%\I(R[RF;H] ) ﬁ%@%&%@f (Ii-'éneer)r"] % err | r%err N% g”} Rerr]),
-Q(CH err])[err]CHerr]Rerr], -OCCOR[err], CH[err]OCCR[err],
-CH err] NHCOR[ err], -CH[err]NHCOOQ[err], -CH[err]R[err], -CH err] SCOR[ err],
-CH err] S(O [®rr] H-enr](2wter 2 Pimathoxy-dr2 23, 4-(tld[te'ahj/le€€2 :
CH -N
(OO O G111 Dot riacapappr it méﬁ[mﬁe@l LGt bi37.6zar b1 Gockiarime thwdenshco

e oy L7t it b o655 Bek 3z ol s deheT ek By S8 Hasgly o Whfa)
Rlerr] is indepéndently Hor C[err] alkyl and Rerr] is (Jerr]
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
10 isoquinolyl)ethyl)phenyl)-3-((3Z,6Z)-6-(3-
methoxyﬁenzylidene)vl-methyl—z,s-dioxo-B—

piperazinylidene)methylbenzamide (9156)

ﬂ-(4-(2—(6,7—Dimethoxy-1,2,3,4-tetrahydro-2-
15 isoquinolyl)ethyl) phenyl) -3-((3%,62) -6-benzylidene-1-ethyl-

2,5-dioxo-3-piperazinylidene)methylbenzamide (9139)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl)-3-((3%,6%) -6-benzylidene-1-
20 cyclopropylmethyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9141)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
25  4-((3%,62)-1-allyl-6-benzylidene-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9178)



al kyl; or any of Ra and Rb, Rb and Rc, Rc and Rd or Rd and a
t oget her form a net hyl enedi oxy group, or forn1together \
carbon atons to which they are attached a benzene ““‘%HL‘W“WNI&‘“
optionally substituted, (i1i) a-b870F 6- nenber et eMocyclic .

group contai ni ng at | east one heteroatom selected fromO, N and S,
whi ch roupﬂrﬁﬂrQﬁE‘ﬁugealﬁet%P¥Xﬂiz@né #r #Rtrahydro-2- (iii) a

Cerr] alkyl or err roup;. or 10 (iv) a (err]

cycl oal kenyl grog% %ﬁl%ﬂ] 3 HE§%§$¥?T§¥QJ or substituted by C[err]

al kenyl ; RISL{133 S -1C80 01 - @lmzﬁ&hbﬁgaily-a%bwt ed by a group
-N(R[err]R[err]) as defined ‘above, (Jerr] cycloalkyl, (err] alkenyl,

-COOR[ err] mherelplﬁéfﬁiﬂnykid&&edﬁéth&ﬂbéﬂyameder(mrnhenyl group as 15
defined under (i) above, but is other than H when Rlerr] is

unsubstituted® phenyl ; one of Rlerr] and R err] is hydrogen and the
other is a group of wherein n is an

. AL o 2 (L s V00T @

integer of 1 to 4¥- 44|§20(§ﬂ .Plgﬁ& i112-dnd BpEFjydro whi ch may be

t he sane or d'ffeﬁgg&“lﬁéﬁﬁﬁ%ﬁﬂzg g £&yr] 25 al koxy, or R err] and
en

Rlerr] together forma nethyl roup; and -- is a double
bond or, when Rf€eark (3g, 65) dﬁfm&%@luﬂd%—naphthylﬁinétl@ﬁm&fh-zi,S—aiﬂﬁﬁbie bond

or a single bond,;
-piperazinylidene)methylbenzamide (9193)

10 o
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
4—((BZ,GZ)-1-methyl—6—(1—naphthyl)methylene—2,5—§ioxo—3—

piperazinylidene)methylbenzamide (9194)

15
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
3-((3%,6Z) -1-methyl-6- (1-naphthyl)methylene-2,5-dioxo-3-
piperazinylidene)methylbenzamide (9195) -
20
H-(4—(2—(6,7—Dimethox§-1,2,3,4—tetrahydro-2—
isoquinolyl)ethyl)phenyl) -
4-((3Z,GZ)—6—(é—furyl)methyleﬁe—l—methyl—z,5—dioxo—3—
piperazinylidené)methylbenzamide (9196)
25

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-

isoquinolyl)ethyl)phenyl) -



83 - . or a pharmaceutically acceptable salt thereof.

A conpound according to claiml1 wherein Rerr] is a
defined under (i) in which one of Ra to Re Smu" ,m€'m oxy,
Cerf] alkoxy, NHCOR[err], -CJerr]Rerr], - 88 --N(R[e’fr]CR[err]' err
-Q(CH err])[err]N(Rerr]Rerr]), -Sqerr]R[err] -CON (Rferr]Rerr]),
N err], -5J 7,69 Rﬁer(ﬁ]-f%[lar]r)]n)ethyséﬁelfn}ethyﬂl( R érd}C)XCGGR[ err] and

hal ogen, and the ot her four Ra to Re are
conpound accor di n@lﬁ??alﬂléiyﬁﬂlfeﬁﬁ)%‘&mtt%%amlde (9]Fﬁ7érr] is a phenyl gr oup
as defined under (i) in which each of Ra 10 to Re is hydrogen, or one

of Ra, Rbo and Rc is halogen or (Jerr]- Cerr] alkoxy and the rest of
Ra to Re are hydrgged; (£r(d,9-dimethoxy PV, 2,8Y k- tEtFatydotoi enyl group;
Rlerr] is H CHerr], cyclopropyl or phenyl and one of Rlerr] and

Rlerr] is H and theo@nhmlybeahgnmppemjl)f-or rruI a (A 15 V\,her ein n is 2
and each of Rlerr] and R err] is a nethyl group
conpound accor di nf- ﬂb?'%J%ﬁ)mlrmeZhUi 8- Wrré‘r%hfrlﬁ[iewlfrolyl)methylanq-%yﬁ dyl,

3-furyl, 2-thi enyl ;9r 3-thien r rrpound

sel ected from XORE (- 6%¥?Eﬁ?1‘é‘?)ﬁ‘b€3?§‘y}b§n§a'ﬂlqeet?9%‘?59& 0- 2-

i soqui nol yl ) et hyl ) phenyl) - 4- ((32 6Z) - 6- benzyl i dene- 1- et hyl -

2, 5- di oxo- 3- pi perazi nyl i dene) net hyl benzam de, hydrochl ori de (9112)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
10 isoquinolyl})ethyl) phenyl) - .
3~((32,62) ~-1-methyl-6~ (1-methyl-3-pyrrolyl)methylene-2,5-

dioxo-3-piperazinylidene)methylbenzamide (9199)

N-(4-(2-(6,7-Dimethoxy-1,2, 3,4-tetxrahydro-2-
15 isoquinolyl)ethyl) phenyl) -
3-((32,62) -1-methyl-6- (2-naphthyl)methylene-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9209)

N- (4-(2- (6, 7-Dimethoxy-1, 2,3, 4~tetrahydro-2-
20 isoquinolyl)ethyl)phenyl) -
4-((32,62)-1-methyl-6-(1-methyl-3-indolyl)methylene-2,5-

dioxo-3-piperazinylidene)methylbenzamide (9210)

N-{4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
25 isoquinolyl) ethyl)phenyl) -
3—((BZ;GZ)—1—methy1—6¥(3-méthy1benzo(b)thien—z-yl)methylene—

2,5-dioxo-3-piperazinylidene)methylbenzamide (9211)



N-(4-(2;(6, 7-Di met hoxy-1, 2,3, 4, -tetrahydro

i soqui nol yl ) et hyl') phenyl ) 4 ((32 62) -1 benzyl 6- benzyl | de

2, 5- di oxo- 3- pi perazi nyl i dene) net hyI benzam de, hydrochl ori m,"”""”"" IJ”“",
-84-" N-(4-(2-(6,7- D|msthoxy 234te‘t|83hydro 2-

I soqui nol yl') et hyl ) phe 37 67 n |de

cycl opropyl met hyI13 & Q (8;31 ggmetho Y- lpl o] ré)il# edrl{e met hyl benzani de,
hydrochl ori de (Q%qumolyl)e (‘}, Zl(, ) - D net hoxy 1,2,3, 4-tetrahydro-2-

I soqui nol yl') et hyl ) phenyl) "-4-(C{3Z, 62) -6 (3-furyl net hyI ene) -1-

met hyl -2, 5-di oxo33( ¢3% s aai-mgkhdene) (mdtyﬂymemzﬁmdql)methylényd-rmm ori de

(9108) 10 N-(4-(2-(6, 7-Di net hoxy-1, 2, 3, 4-t et rahydr o-2-
i soqui nol yl) et hy@)@k@%ﬂglpelazéﬁzzld@@)meGhY@henzamlde ($2LAdxybenzyl i dene)
-1-net hyl -2, 5-dioxo-3 - pi perazi nyl i dene) nethyl benzam de,

hydr ochl ori d& _(9109) 15

:\I_S(()gufﬁol(sl ;ePhS? pﬁeny )(?6 ?_ﬁ(@%é%yd%% (344 tetrahydro-2-
isoquinolyl)ethyl)phenyl) -

~ 4-((3%Z,62) -1-methyl-6-(3-methylbenzo(b)thien-2~yl)methylene-
2,5-dioxo-3-piperazinylidene)methylbenzamide (9215)
10 ‘

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl) ethyl) phenyl) -
3-((32,62) -6-benzylidene-1-methoxycarbonylmethyl-2,5-dioxo-
3-piperaziny1idene)methylbenzamide (9217)

15

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
4-((3Z,6Z)~-1-methyl-6-(2-methylpropylidene)-2,5-dioxo-3-
piperazinylidene)methylbenzamide (9228) -
20 _
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
4-((3Z,62) -1-methyl-6-cyclohexylmethylene-2,5-dioxo-3-
piperazinylidene)methylbenzamide (9229)
25
N-{(4- (2- (6, 7-Dimethoxy-1,2,3,4-tetrahydro-2-

isoquinolyl)ethyl)phenyl) -



chl orobenzyl i dene) -1-nmethyl-2, 5-dioxo-3 - per azi ny Ildene

FOIER ST B i
i soqui nol yl ) et hyl) phenyl) -4- ((3Z,62Z) -6- (26 ~ chlorobenzyqld%né)
hgl-zjﬁt:ﬂlylo;lzaei gl X§(33LZ§Z) -1- met!?ypeé’ ac%(lcligille:g?ﬂr@thnqteggl Qegzglrggoeg_
N-(4-(2-(6, 7- []rﬁ%iﬁé@ézky%l%déhéﬁ%é@%?mﬂéﬂzgmlde (9230)

|squ|nonI)eth phenyl) - 4-

- 85 chl or obenzyl i dene) - 1- net hyl - 2, 5- di oxo- 3-

p|pera2|nylldene)nethylbenzan1de hydrochlorlde (9093
N-(4- (2- (6, 7- Di mehbkytar, 8.3, Elp@WW,@@A tetrahydro-2-

i i nol yl thI h thI 2, 5-di 6-

(3 pyr dyl meehy! chEy sty SRR Pk et fyt benzar de,

hyd hlorid 9140 25 (H.5b L g%%g tetrahyd 2-
1% ro?sog{): ngl §/I )%t %1§/3I]Z) thZe)m} )N-esﬂ{% 2Z'(E'géi)mgg?%tigyl ljld%gléoéo g_ra yerer

(3-thenyli dene) - 3pppeediziyiiidenenasoky Ihdzaniasl (€231) hydr ochl ori de
(9111) _

N-{4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
10 isoquinolyl)ethyl)phenyl) -
-3-((32,62) -1-methyl-2,5-dioxo-6-pentylidene-3-

piperazinylidene)methylbenzamide (9232)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
15 igoquinolyl)ethyl)phenyl) -
3-((32,62)-1-methyl-6-(2-methylpropylidene)-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9233)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-~
20 isoquinolyl)ethyl) phenyl) -
4-((3%,62)-6-(3,3-dimethylbutylidene)-1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9234)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
25 isoquinolyl)ethyl)}phenyl) -
3-((32,62)-6-(3,3-dimethylbutylidene) -1-methyl-2,5-dioxo~-3-

piperazinylidene)methylbenzamide (9235)



N-(4-(2-(6, 7-Di net hoxy-1, 2, 3, 4-tetrahydro-2- 15
ﬁ%ﬁ@ﬂ@ﬁ%ﬁﬂaﬂ$mm$wmmmmmmm~
N-(4-(2-(6, 7-Di met hoxy- 1, 2 , 4-tetrahydr o- 2-

soquinolyi) eyl ADREIYL )1 (Agebllad: =)yl 28, dhgata -

(3-thenylidene) - 3-p|pe m

N-(4-(2-(6, 7- D nmetiBexyido? 1’3),&1{2& ?ala»s 1p= 2-

|squ|nonI)ethyI)phenyI) % 6Z) - 6- ( 3-

chl or obenzyl i denex-X-(B&t 8%} - é?f%«ﬂ)aneigepréﬁbnyl -1- cyclohexenyl)methylene -1-
pi per azi nyl i dene) met hyl benzam de (9157)

N-(4-(2-(6,7-Di nefiesieyl 1 2 25 sdipxet3-pipgraznylidene) methylbenzamide (9236)

86 i soqui nol yl') et hyl ) phenyl )-3-((3Z, 62)-6-(2-

chl orobenzyl idene) - 1- met hyl - 2, 5- di oxo- 3-

pi perazi nyl i dene) netfylBengan gig.d. 2,9, 4-tetrahydro-2-
N- (4- (2- (6, 7- Di et o‘%(1334tetrah dip2y? e a-tetranyaro-

i soqui nol yl') et hyl )iplefinpi31 { éS&DHhebry@3-f uryl met hyl ene) - 1-
' 3-((32,6%) -6-benzylidene-1-carboxymethyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9241)

10 ‘
N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
3—((32,6Z)—6—((48)—4-iéopropenyl—1-cyclohexeny1)methylene-l—'
methyl-2,5-dioxo-3-piperazinylidene)methylbenzamide (9250}
15

N- (2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-isoquinolyl) ethyl) -
3-((3Z,62Z) -1-methyl-6- (2-naphthyl)methylene-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9260)

20 N- (2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-isoquinolyl)ethyl) -
4-((3Z,62) -1-methyl-6- (2-naphthyl)methylene-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9261)

N- (2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-isoquinolyl)ethyl) -
25 3-((3%,62) -1-methyl-2,5-dioxo-6- (3-phenylpropylidene) ~3- .

piperazinylidene)methylbenzamide (9266)



met hyl - 2, 5- di oxo- 3- pi per azi nyl i dene) met hyl benzam de (9

N-(4-(2-(6, 7-Di met hoxy-1, 2, 3, 4-tetrahydro-2- 10 ﬁm"””,”,"””,I,”I"I .
i soqui nol yl ) et hyl ) phenyl)-3-((3Z, 62)-6-(3-. S Raaria-LL

met hoxybenzyl i dene) - 1- net hyl - 2, 5-di oxo-3- - 92 - S

pi per azi nyl i dene) met hyl benzam de (9156 . .

N (4- (2- (6, 7- Di meNhé&Xy!6, 7 Dimetheky ahydirh-42 et yghydro-2-isoquinolyl)ethyl) -
i soqui nol yl ) et hyl)p 1):3-.((3Z,67) -6z benzyl i.depe-1-ethyl- .. Al
2,5-dioxo-3-piperéi?ﬁ§¥1%ﬁﬁﬁ%éﬁ?%ﬁ%?%%h%%é%o e'EéigéghenylaQOPYlldene) 3
N-(4-(2-(6, 7- D mephgxysds f&d%ﬂé@hé@ﬂ%?@éﬁé%mide (9267) .

I soqui nol yl) et hyl ) phenyl )-3-((3Z, 6Z)-6-benzyl i dene- 1- '
cycl opropyl et hyl - 2, 5- di oxo- 3- pi perazi nyl i dene) met hyl benzam de
(9141) N-(4-(2-(6, 7-D met hoxy-1, 2, 3, 4-tetrahydro- 2-

i soqui nol yl ) €& hyl NoRény®y (6, DPimethoxy-1,2,3,4-tetrahydro-2-

4-((3Z,62)-1-allyl-6-benzyl jdene-2, 5-di pxo- 3-

o perazi nyl | dene) EEAVIBEI LI o Ehoay Tl

87 - N-(4- G2- T8 net hoxy, 4 dh 0méEhyl -2, 5-dioxo-3-

i soqui nol yl )eE hyl ;%F%gg)%l' ??} 2 W)Qée:l:ogygenm;ﬁ.tde%@y h mgthyl 2,5-dioxo-3
- piperazinylidene)méthylbenzamide (9272)

10 N-(4-(2-(6 47-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
3-((32,62) -6-(3-acetoxybenzylidene) -1-methyl-2,5-dioxo-3-

piperazinylidene)methy;benzamide (9273)

i5 N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
3-((32,62) ~6- (2-acetoxybenzylidene) -1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9274)

20 N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-~
isoquinolyl)ethyl)phenyl) -
3—((BZ,GZ);6-benzylidene—1~(2—dimethy1aminoethyl)-2,5-dioxo—

3-piperazinylidene)methylbenzamide (9275)

25 N-{(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -

3-((3%2,62) -6~ (4-hydroxybenzylidene) -1-methyl-2,5-dioxo-3-



3-((3Z,62)-1-allyl-6-benzylidene-2, 5-di oxo- 3- T T e
pi per azi nyl i dene) net hyl benzam de (9179) 5 ;
R SR TS | | [/}
i soqui nol yl ) et hyl ) phenyl) - - Lo os
4-((3Z,62) -1 -nmet hyl -6-(2-napht hyl ) neth Iene 2 5- di oxo- 3- :
p|perazlnylidene}ﬁm@ﬁyhbem&éﬁ¢%ﬂ9Nﬁ&bgégenaﬁmlde (9276)
N-(4-(2-(6, 7- D met hoxy-1, 2, 3, 4-t et rahydr o- 2-
I soqui nol yl) et hyl ) phenyl ) -
4-((3Z,62) - 1- et hyl 1-paph | eng-2..5:di RSN
plpera2|nylldene?y ¢%be§zgn§£ﬁg%%§%§hx 1%'3 a2
N- (
o]
3-(
pip
N- (

4- (2- (6, 7- D meidimbi 31 Beéh Bigrahyd) o- 2-
i soqui nol yl ) et hyl ) phenyl ) -
(3Z, 62) - 15met 34 ¢ B4, 52 aphbeyzyisteme-a net RokycHdony3dmethyl-2, 5-dioxo-3-
era2|nylldene)nethylbenzan1de (919%) 20 -
4- (2- (6, 7- D mRIRSAAZENY1ddgnelne §zanide (9299)
|squ|nonI)ethyI)phenyI) .
4-((3Z,62)-6-(2-furyl)methyl ene-1- net hyl - 2, 5- di oxo- 3-

pi perazi nyl i dene)getyyiewrz apiRe t8:86) , 22 5 4-tetrahydro-2-
N- (4-(2-(6, 7-Di net hoxy-1, 2, 3, 4- tetrahydro- -

|squ|nonI)ethyl;gmquqn@lyl)ethyl)phenyl)-
10 3-((32,62) v6- {2-hydroxybenzylidene) ~-1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9300)

N- (4- (2- (6, 7-Dimethoxy-1, 2,3, 4-tetrahydro-2-
isoquinolyl)ethyl)phenyl) -
15  3-((3%,62)-6- (3-hydroxybenzylidene) ~1-methyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9301)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
20 isoquinolyl) ethyl)phenyl) -
3-{((3%Z,6E) -1-methyl-6-pentylidene-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9306)

N-(4-(2-(6,7-Dimethoxy-1,2,3,4-tetrahydro-2-
25 isoquinolyl)ethyl) phenyl) -
3-({(32) ~1-methyl-6-benzyl-2,5-dioxo-3-

piperazinylidene)methylbenzamide (9308)



. 88 .- 3- ((3Z, 62)~6-(2=furybymethyl ene- 1- net hyl - 2, 5- [ ARG SHEET HAS BEEN

pi per azi nyl i dene) net hyl o B
N-(4-(2- (6, 7- Di met hoxy- ’mﬂﬁﬂﬂ ’i’iﬁ#’ O 2. 5 REPLACED

I soqui nol yl) et hyl ) phenyl*) -
4-((3Z,62)-1-net hyl - 6- (1- rrethyl 3- pyrrol yl ) ie¥hyl ene- 2, 5-

di oxo- 3- pi perazinyti derg) mephyhhadeancdieal E%:'E:erat:erj.na composition
N-(4-(2-(6,7-D net hoxy-1, 2, 3, 4-tetrahydr o- 2- i po

i soqui nol yl ) et hyl ) pdmprilsing a pharmaceutically acceptable carrier or diluent
3-((3Z,62)-1-nmet hyl - 6-(1-net hy| - 3- pyrrolgl)rrethyl ene- 2, 5-

di 0x0- 3- pi per azi nyRdeR®) A8t AGE L PHinGiPle, foronpound a8 claimed in any
N-(4-(2-(6, 7-D et Y, 15

i soqui nol yl ) et hyl )%ﬁée(n?ﬁ)@e piebédiry 6lalas: .

3-((3Z,62) -1 - net hyl - 6- (B naphphyteseitey ppedibingdaodompbund as defined in
pi per azi nyl i dene) net hyl benzam de (9209)

N- (4- (2-(6, 7-Di net hb«i,m 13,2 WBight procgsal comprisex) treating a compound of

i soqui nol yl) et hyl) 412
4-((3Z,62)-1-met hy 9@‘% gy - 3-i ndol yl ) met hyl ene- 2, 5-
di oxo- 3- pi perazi*nyl i dene) net hyl benzam de (9210)

(o

AC
1 “'\ -
10 R /%N -

R2__N ,

wherein R, R? and ==-=-- are as defined in claim 1, with a

15 campound of formula (ITII):

A7~
j@-e NH (CHan—Y "
_ ,(< » n |
Rs b' r (ﬁne (m)

20 weerein one of R’ and R* is hiydrogen and the other is -CHO,
ard n, ¥, R® and R® are as defined in claim 1; in the
presence of a base in an organic solveh\:,- and, if desired,
convertihg the resulting coipound into a pharmaceutically
acceptable salt thereof.

25 8. A compound as defined in any of claims 1 to 5 for
use as a modulator of multi-drug resistance.

9. Use of a compound 23 defined in any one of claims

This Sheet Has Been Reilaced
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N-(4-(2,(6, 7-D nethoxy-1, 2, 3, 4-tetrahydro-2- 25 T e
i soqui mol yl ) et hyl ) phenyl ) - .

5 T2 6a ethS 15 ot enaot ) -2 ool
2, 5- di oxo- 3- pi per azi nyl i dene) met hyl benzamni de (9211) ey e
89 N-(4-(2-(6, 7-D met hoxy-1, 2, 3, 4-t et r anydr o- 2-
isoquinonI)ethth$angI1- the mandfattde @€) a-vedidanientbfor use as a
(1-net hyl - 3-i ndol y )nethy?ene-Z,S- ,

di oxo- 3- pi per azi nylddidaedredh yuddir dmg eresdatance 5
N-(4-(2-(6,7-D met hoxy-1, 2, 3, 4-t et r ghydr 0- 2-

i soqui nol yl ) et hyl ) phenyPy- A compoung Xg toormula III:
4-((3Z,62)-1-net hyl - 6-(3- et hyl benzo(b) t hi en-2-yl) net hyl ene-
2,5-dioxo-3-piperazinégidene)nethylbenzanide (9215) 10

N-(4-(2-(6, 7- Bi met hox¥ 4-t etrghydr os 2- 6 RS
n—N |
aé ()

i soqui nol yl ) et hyl ) phenyl
-benzyl i dene- 1- et hox
wherein n, ¥, R® and R’ are as defined in claim 1, one of R’

3- pi perazi nyl i dene) net hyl benza& de )
N-(4-(2-(6, 7-D met hoxy-1, 2, 3, 4-t et rahydr o- 2-
i soqui nol yl ) et hyl) phenyl) -

10 and R? is hydrogen and the other of R’ and R* is -CHO.



4- ( (3%462) -1-nmethyl-6- (2-nethyl propylidene) -2,5-dioxo- 3- o ==
pi per azt nyl i dene) net hyl benzam de (9228) 20 "”ﬂSSHEETHASBEEN

N- ( 4- ¢2- (6, 7- Di met hoxy- 1, 2, 3, 4- t et r ahydr o- 2- 1 REPLACED
i soqui nol yl) et hyl ) phenyl ) -

4-((3Z,62)-1-net hyl - 6-cycl ohexyl net hyl ene- 2, “528i dxo- 3-

pi per azi nyl i dene) net hyl benzam de (9229) 2%§§:xag: N-(4-(2-

(6, 7- D net hoxy-1, 2, 3, 4-t et rahydr o- 2- I soqui nol yl ) et hyl ) phenyl) -

- 90 - 3-((3Z,6Z)-1-net hyl - 6-cycl ohexyl net hyl ene- 2, 5- di oxo- 3-

pi perazi nyl i dene) net hyl benzam de (9230

N- (4- (2-(6, 7-Di nethoxy-1,2,3,4-tetraﬁ§é¥%@m§éé-m
i soqui nol yl ) et hyl ) phenyl) -

4-((3Z,62Z)-1-net hyl -2, 5-di oxo- 6-pentyl'i dene- 3-

p|peraz|nyI|deﬂe)nEthy|hﬁﬁiﬁé&aiinéaﬂaﬂé derivative of the formula (I):
N-(4-(2-(6, 7-Di net hoxy-1, 2, 3,4-tetr dro-2- 10

i soqui nol yl ) et hyl ) phenyl) -
-3-((32,62)-1 -methyl -2,5-di o ene~Yg
LI
R4
o) (1)

pi perazi nyl i dene) net hyl benza T 232

10 wherein

R* 1 (i) a group

- whergin.p is 0. or 2;
each of Ra to Re, which may be the same or different, is
iﬁdépendently selected from hy&gen. ¢,-C, alkyl
ﬁnsubatituted or substituted by one or more halogen atoms,
20 C,~C; alkoxy, Cl C¢ alkylthio, halogen, hydroxy, nitro,
\ optionally substituted phenyl, cyano, -CHJXL -CH,COOH,
-CO,R', -NHCOR!, -NHSO,R¥, -SO,RM, -CON(RM¥R!?), -SOR%?,
-SON (RVRY), -N(RVR®), -O(CH,).N(R“R¥), -O(CH,;),COR",
~OCOR*, -CH;OCOR™, -CH,NHCOORM, -c:i,éx**, -CH,S (0) ,R¥ wherein
25 m is 1 or 2, -CH,NHCO(CH,),CO,R*, -N(R**)COR, -NHCOCF,,
-NHCO (CH,) ,CO,R**, -NHCO (CH,),0C0R™ and -NHCO(CH,) ,CO,R*};

wherein n is 0 or is an integer of from 1 to 6, each of R

as Been Replaced
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N-(4-(2;(6, 7-Di methoxy-1,2, 3, 4-tetrahydro-2- 15 THIS SHEET HAS BEEN
I soqui mol yl ) et hyl ) phenyl ) I BEP!‘ED
3-((32Z, 62) - 1- net hyl - 6- ( 2- met hyl pr opyl i dene) - 2, 5- d| 0Xx0- 3- .
pi per azi nyl i dene) net hyl benzam de (9233) - 97

N-(4-(2-(6, 7-Di et hoxy-1, 2, 3,4-tetrahydro- 2- 20

i soqui nol yl ) et hyl )a.pueagil ;(.a independently H or C,-C; alkyl and R® is C;-C;
4-((32,62)-6-(3, 3-di Ibutlldene t hyl - 2, 5- di Qxo- 3:

pi per azi ny| I dene) n§|'b 2 %Qslgge % and Rc, Rc and Rd or Rd and
N-(4-(2-(6, 7:Dine r

' soqui nol yi )et hyl ;ﬂh’éxg%;ﬁez?’ f]b:tn(a%. RV die@ioxg dgroup, or form together
3-((3Z, 62) - 6- (3, 3whiiethy! babod deoms-to Wilky tBep sl uetached a benzene

pi perazi nyl i dene) et hyl benzam de (9235{3{

91 N- (45( 2- (Bing Bhachhbxoptipnally taubsiiguted 2-or

I soqui nol yl ) et hyl ) phenyl,),-

4-((3Z,62) - 6- ((4S) - 4- i 300 oPehiy| 97 ScPEFRIRSAL AFF PRECYA S 3439 contalining at
met hyl - 2, 5- di oxo- SRl Mg QENF ( Q) s, Swhich

N- (4- (2- (6, 7- Di et %lxy g iS]&éftBthEraahh e 12806, (P e group

i soqui nol yl ) et hyl )mhemd )Eueed to a henzene ring;

R* is H, C,-C¢ alkyl optionally substituted by a group

10 -N(R¥R}) as defined above, C;-C¢ cycloalkyl, C,-C; alkenyl, -
C:OIORu wherein R¥* is as defined above or a phenyl ring as
defined under (i) above, but is other than H when R?! is
unsubstituted phenyl; and
one of R*® and R* is hydrogen and the other is a group of

15 formula (A): o

(A)

20  wherein n is an integer of 1 to 4, r is 0 or 1 and R® and RS,
wi-ich may be the same or different, are each H or C,-C
aikoxy, or R® and R* together form a methylenedioxy group;

=---- ig a double beond or, when R* is as defined under (i)
above, is a double bond or a single bond;

25 'az‘zd pharmaceutically acceptable salts therecf have activity

&3 modulators of multi-&rug resistance.

This Sheet Has Been Replaced
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3-LL3Z. 62) I 6&benzyl i dene- 1- car boxynet hy |[-fHS-sHeEETH/& aeen |I || REPLACEMENT SHEET
- pi per azi nyl i dene) net hyl benzam de (9241)j 10 REPLACED [ |
N-(4-(2- (8, 7-°Di met hoxy- 1, 2, 3, 4- t et r ahydFe== | Date : 17APR|95

i soqui nol yl) et hyl ) phenyl ) - :
- 3- ((3z, 6Z) 6- ((4S)-4-1sopropenyl - 1-cycl ohexenyl ) net hyl ene- 1-
>met hyl - 2, 5- di oxo- 3- pi per azi nyl i dene) net hyl benzam de (9250) 15
N ( 2- (6 7 Di net hoxy-1, 2, 3, 4-t et rahydr o- 2- i<<¥qui nol yl ) et hyl ) -
+3-((3Z, 62%—1—nethy1- “(?’ﬁaﬁhthyl)nethylene-2,5-dioxo-3-

pi per azi ny. h@e@)’lﬁ ghgam de (9260) 20
N-(2-(6, 7- 4 t etrahydro- 2-i soqui nol yl)ethyl)-
4-((32,62)- aphthyl)nethWAﬁﬂEEéQEdioxo-3-
pi per azi nyl zam de (9261)
N-(2-(6,7-Di nethoxy 1 2 3, 4-tetrahydro- 2- isoquinolyl)ethyl)- 25
3-((3Z,62)-1-nmet hyl - 2, 5- di oxo- 6- ( 3- heq&rpr Bylldene
plpera2|nylidene)nethylbenzan1d COMPO
N(2-(6,7-D nethoxy-l,2,3,4-tetrahydro-2-|squ|nonI)ethyI)-
4-((32,62) -3L-met hyl - 2, 5- di oxo- 6- ( 3- phenyl propyl i dene) - 3-
plperaZInyI|dene)nekh%h%%gg%ghggig%%Gégrivative of the formula (I):
' o)
R3
R17 -3 NH
2
10 o (1)

wherein

R* is (i) a group

15

wherein p is 0 or 2;
each of Ra to Re, which may be the same or different, is
independently hydrogen or an organic functional group; or
20 any adjacent two substituents of Ra to Re together form a
methylenedioxy group, or form together with the carbon
atoms to which they are attached a benzene ring; or
(ii) a 5- or 6-membered heterocyclic ring containing
at least one heterocatom selected from O, N and S, which
25 group may be fused to a benzene ring;
R? is H, or an organic functional group, but is other than

H when R' is unsubstituted phenyl; and



5 & Na(4-(2-(6, 7-Di net hoxy-1, 2, 3, 4-t et r ahydr o- 2- REPLACEMENT SHEET
i soqui nol yl+) et hyl ) phenyl ) - 1
3-((3Z, 6Z) - 6- (4- acet oxybenzyl i dene) - 1-net hyl - 2, 5- di 0X0- 3- || Date i...teweheseesiasrreersere
pi per azi nyl i dene) net hyl benzam de (9272) 10 ' -
N-(4-(2-(6, 7-D nmet hoxy-1, 2, 3, 4-t et rahydr o- 2-

i soqui nol yl ) et hyl ) phenyl ) -

3-((3Z,62)-6-(3-acet oxybenzyl i dene) - 1- net hyPZ 2, 5- di oxo- 3-
plpera2|nylldene)nethylbenzanlde (9273) 15

N- (4- (2- (6, 7- Diomet ledx R’ 1a8¢3R4- ietnedwagen 2and the other is a group of
i soqui nol yl ) et hyl ) phenyl)

3-((32,62)-6-(1%§Eéﬂ@kwﬁéﬁzyl|dene) 1- met hyl - 2, 5- di oxo- 3-

pi perazi nyl i dene) met hyl benzam de (9274) 20

N-(4-(2-(6, 7-D nmet hoxy-1, 2, 3, 4-t et rahydr o- 2-

i soqui nol yl ) et hyl ) phenyl ) - 5

3-((3Z,62) - 6-benzyl idgpeNH4{ i | 'aoqq y %xo-

3- pi per azi ngl i dene) rretlhyl benz £ (9 75%1 25 (A)
N- (4- (2-(6,7-Di methox@1, 2, 4-tetr:hydro-2- R6
isoquinonI)ethyI)phenyI)-
3-((3Z,62)-6-(4-hydroxybenzyl i dene) - 1- net hyl - 2, 5- di oxo- 3-

wherein g is an integer of 1 to 4, r is 0 or 1 and R® and

R®, which may be the same or different, are each H or C,-C;

alkoxy, or R® and R® together form a methylenedioxy group;
10 and ----- is a double or single bond; and pharmaceutically

acceptable salts thereof have activity as modulators of

multi-drug resistance.



- 93 - _ pi perazi nyl i dene) met hyl benzani de (9276) REPLACEMENT SHEET
N-(4-(2-(6, 7-D met hoxy-1, 2, 3, 4-t et rahydr o- 2-

i soqui nol yl ) ethyl)phenyl)- 5 Date :...ﬂ..ﬁf.ﬂﬁl..m;.
3-((3Z,62) - 6-benzyl i dene- 1- et hoxycar bonyl net hyl - 2, 5- di oxo- 3=

pi perazi nyl i dene) met hyl benzani de (9299)1 -

N-(4-(2-(6, 7-Di met hoxy-1, 2, 3, 4-t etrahydr o- 2-

i soqui nol yl ) et hyl)phenyl)- 10

3- ((3Z, 62) - 6- ( 2- REREBAYBNEZ B i ScRIPNE. RERTYATIVESAS, JOPULATORS

pi per azi nyl i dene) net hyl benzaOFJIMULFIGDRUG RESISTANCE

N-(4-(2-(6, 7-Di met hoxy- 1, 2, 3, 4-t et r ahydr o- 2- '

i soqui nol yl ) et hyl ) phenyl)- ‘15 '
3-((3Z,62)-6-(3-hydroxybenzyl i dene) - 1- net hyl - 2, 5- di oxo- 3-
plperazinyIidene)netﬁ?ﬁb@ﬁ?&ﬁPHelQ!Eﬁﬂﬂon relates to compounds useful as

N-(4-(2-(6,7-D - - - - :
'iSEQUfnofyf)eth&ﬁ%%ﬁéﬁvﬁ¥gb%’%“i€££éggg"é%é28ta%ge (MDR) , to their
3-((3Z, 6E) - 1- met Qv s Hr &Y ldnde 88 ghardideiti¥al and veterinary
pi-per azi nyl i dene) net-hyl benzam de (9306) :
N- (4- (2- (6, B- Di neohpayitlichs3 contatinihyg delge- 25 '

i soqui nol yl ) et hyl ) phenyl ) - 3-((32)-1-net hyl -6-benzyl - 2, 5-di - 3-
pi perazi nyl i dene) et h?g%e?ﬁ%irﬁt@@%ggg‘}%“m ¥o Ereatment with cErdiy °

cytotoxic agents is an obstacle to the successful
chemotherapeutic treatment of caﬁcer-patients. A tumour may
acquire resistance to a cytotoxic agent used in a previous

10 treatment. . A tumour may also manifeét intrinsic resistance,
or cross-resistance, to a cytotoxic agent to which it has
not previously been exposed, that agent being unrelated by
étructure or me;hanism of action to any agent used in
previous treatments of thg tumour.

15 Analogously, certain-pathogens may acquire resistance
to pharmaéeutical agents used in previous treatmenté of the
_diseases or disorders to which thoée pathogens give rise.
Pathogens may also manifest intrinsic resistance, or cross
resistance, to pharmaceutical agents to which tﬁ;y have nqt

20 previously been exposed. Examples of this effect include
multi-drug resistant forms of malaria, tuberculoéis,
leishmaniasis and amoebic dysentery.

The above phenomena are referred to collectively as
'multi-diug resistance (MDR). As discussed more fully later

25 on, a plasma membrane glycoprotein (P-gp) is implicated in

the mechanism which underlies MDR. P-gp has drug binding

properties. Certain agents which have the capacity to



94 6. A pharmaceutical or veterinary conposition REPLAXBEMENSSHGEf
a phar maceutical ly acceptable carrier or diluent and, #@ds an &I gﬂ-mm
principle; a compound as clained in any one of the pr cBat'em@f. l ,,,,,,,,

5 » 7. A process for producing a conpound as defined i

1, which process conprises treating a conpound of formul a (II)
[err] - wherein Rerr], Rerr] and =% 3re as defined in claimi,

with a 15 conpound gf fOAfﬁﬂa%mﬁbéﬁ'&ical or vel:erix{ﬁ*yrlég%posi&%n wher ei n

one of R err] and R err] is hydrogen and the other is - and n,
r, Rlerr] and R ecdrprieing algiharodcantidally acceptalie carri.e:persdliéBent a

base in an organic Ivent red, convert resul ting
conmpound into a p Bu??c%t‘lt’l%?'e prg“"JaQ]@epP‘aﬁP aPhE#‘nge‘;];S‘
8. A conpound as {gef ijpethbprdieddhgClPadms.l. t0 5 when used as a

nodul at or of nulti-drug resi'stance. 9. Use of a conpound as
defined in ang one of @l.ai nA process for producing a compound as defined in

claim 1, which process comprises treating a compound of
formula (II)

)

e )

10 N N

wherein R‘ R3? and ----- are as defined in claim i, with a |
15 .ccmpeund of formula (III)

""@“’”*’"‘“w '
=/ |, _ (m)

20 vwherein one of R’ and R is hydrogen and the other is -CHO,
and n, r, R*® and R® are as defined in claim 1; in the

' RY

presence of a base in an organic solvent; and. if Qesired,
couverting the r_esulting coupound into a pharmaceutically
acceﬁi:a.ble salt thereof. | .

25 8. A compound as defined in any of claims 1 to 5 |
when used as a modulator of multi-drug resistar;cé .

9. Use of a compound as defined in any one of claims
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modul ator of nulti-drug resistance. 10.

[err] -

of R ert]

is - CHO,
5
10
15
20
25

wherein n, r, Rerr] 'and R err] are as defined i

A compound of [}3% mﬂlzﬂ 100T: 1996
. m--. -...'..O.n.e:...'.-.r ......
and R[err] is hydrogen and the other of R err] and R err] =
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PIPERAZINE-2, 5-DIONE DERIVATIVES AS MODULATORS
OF MULTI-DRUG RESISTANCE

ABSTRACT -

A piperazinedione derivative of the formula (I)':

O

- R3
LN NH

: R4 .
o (1)
wherein

R! is (i) a group

wherein p ié 0 or 2;
eacﬁ of Ra to Re, which may be the same or different, is
independently hydrogen or an organic functional group; or
any adjacent two substituents of Ra to Re together form a .
methylenedioxy group, or form together with‘the_carbon
atoms to which they are attached a benzene ring; or

(ii) a S- or 6-membered heterocyclic ring containing
at leaét-one heterocatom selected from O, N and S8, which
group may be fused to a benzene ring;

R?* is H; or an organic functional group, but is other than

H when R' is unsubstituted phenyl; and



