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known. Anti-tunour effects have been noted on animal WO 02/08213
PCT/ GB0 2Jso2%dinical feature of skin lesions in psoriasis, of the invasive pannus in the joints of
20 rheumatoid arthritis patients and of atherosclerotic plaques. Retinal neovascularisation is
pathological in macular degeneration and in diabetic retinopathy.

Reversal of neovascularisation by damaging the newly-formed vascular endothelium is
expected to have a beneficial therapeutic effect. The present invention is based on the
discovery of tricyclic compounds that surprisingly specifically damage newly formed

25 vasculature without affecting the normal, established vascular endothelium of the host species,
a property of value in the treatment of disease states associated with angiogenesis such as
cancer, diabetes, psoriasis, rheumatoid arthritis, Kaposi’s sarcoma, haemangioma, acute and
chronic nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute
inflammation, endometriosis, dysfunctional uterine bleeding and ocular diseases with retinal

30 vessel proliferation.

Compounds of the present invention are colchinol derivatives. Colchinol derivatives

for example N-acetyl-colchinol are known. Anti-tumour effects have been noted on animal



-2 nodels (see for exanple - Jnl. Natl. Cancer Inst. 1952, 13, 379-392).
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i nappropri ate angi ogenesi s by destruction of neovascul ature. It is
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B i s - O-agentgwhich-tpgdim)bedess effectyeragice the vaggubytaye has [rReyl. - - N(R9) C(O) O,

and R10 are
Cl_3al kexy/formdrl(Ky! ., am noCl_3al kyl and hydroxyCl_3alkyl); 25 b is 0 or an
integer froml to 4 inclusive, (provided that when b is 0, Bis a single

direcd® bond); D is carboxy, sulpho, tetrazolyl, imdazolyl, phosphoryloxy,

hydr oxy,
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wherein:
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N(R7)-A-[CH(R?)],-B-[CH(R®)],-D

@

RY, R? and R? are each independently hydroxy, phosphoryloxy (-OPO;H;), C;_4alkoxy or an in

vivo hydrolysable ester of hydroxy, with the proviso that at least 2 of R', R? and R? are

C,4alkoxy;
A is - CO-, -C(0)0O-, -CON(R®)-, -SO;- or -SO,N(R®)- (wherein R® is hydrogen, C,.salkyl,

CisalkoxyC,.salkyl, aminoC,.salkyl or hydroxyC,.salkyl);

a is an integer from 1 to 4 inclusive;

R®and R" are independently selected from hydrogen, hydroxy and amino;
B is -O-, -CO-, -N(R*)CO-, -CON(R’) -, -C(0)O-, -N(R?) -, - N(R®)C(0)O-,
-N(R*)CON(R'Y)-, -N(R®)SO,-, -SO,N(R®)- or a direct single bond (wherein R® and R* are

independently selected from hydrogen, C;.salkyl, C;.3alkoxyC;_salkyl, aminoC,.zalkyl and

hydroxyCj.salkyl);

b is O or an integer from 1 to 4 inclusive, (provided that when b is 0, B is a single direct

bond);

D is carboxy, sulpho, tetrazolyl, imidazolyl, phosphoryloxy, hydroxy, amino,



-3 N-(Cl_4al kyl )ami no, N, N-di (C1_3al kyl)am no or of the fornmula
-Yl-(CH2),R11 or -NHCH(R12)COOH;, [wherein Y' is a direct single bond, -0-,
-C(O-, WORLER43 -N(R13)C(O - or -C(O N(R13)- (wherein Re@GricBohymsogen,
Cl. 4al kyI , CL3al koxyC2_3al kyl, am noC2_3al kyl or hydroxyC2 3alkyl); c is O
or an integer from1l to 4 inclusive; R, is a 5-6-nenbered saturated 5

het erocyclic group (linked via carbon gr nltrogen) containing 1 or 2 ring

heteroaﬁ) sel ected__independently from O, N,_or g, 5-6-nenbered
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hydr oxy Glbsfialdasl Sele%défainkoxy, Cl 4al koxyCI _4a| kyl and
Cl_4al kyl sul phonyl C1_4al kyl); 20 R12 is an amno acid side chain; R5 is

Cl_4d0koxy; Raoddrew, halegesach 43111‘6’45@@6]@?\11%9 @éba@wéa\l*(@omk}’ﬂwdb@@eﬂ;

fluoro, nitr 14a|k am no, 0, hydroxy,
C1" 951 koxy o NG GaialbhicheitielY 80, GV st e S0 T er oy
Cl_3al kOXyCl_c%hiﬁby],clngkgp&lrh&@dwmkgr alICP Y, Rat Kylkiylanfiho@ alkyl,

phar naceuti c accept abl e salt ate or pro-Hru t hereof . | n anot her
aspect, the mﬁl‘dt(%malk)ébaamé@Ct@lkal ébnﬁibgmingalkvhéimdkmlahqrchla@kyl

her ei nabove def i,ne ut| ca t abl e sal reof. In
this specifi 83‘”{0 P“fl}?ée“égﬁ]e’rsl ? %’ér?eﬁril céqdk%?}urgt‘?(ﬂﬁ?tﬁ%f%c ’&ﬁr?lul’s@?%?‘gﬁlla chain
and 3@ branchgwos Bﬁhft‘ro%l:rk)%on&'irﬁh@? or t"QME‘Yl@ﬂérdaﬁfrﬁsf @él@&éd frepdrdbittyitieh @l kyl
groups such as "propyl are specific for the straight-chain version only
and ref er enc&sanddN ,|Widclwhctala>by¢iman@1maopmaﬂym&umt@®m3 OPZTHIBBOENG2964

selected from:
oxo, hydroxy, halogeno, Cy.salkyl, hydroxyCj_salkyl, C;_salkoxy,
C;.salkoxyC;_4alkyl and C;.4alkylsulphonylC,.4alkyl);
20 R is an amino acid side chain;
R’ is C,.4alkoxy;
R* and R® are each independently selected from:
hydrogen, fluoro, nitro, amino, N-C,_salkylamino, N,N-di-(C;_4alkyl)amino, hydroxy,
C,.4alkoxy and C; 4alkyl;
25 R’is hydrogen, C,_salkyl, C;.;alkoxyC;.zalkyl, aminoC_salkyl or hydroxyC.salkyl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
In another aspect, the invention relates to a compound of the formula (I) as
hereinabove defined or to a pharmaceutically-acceptable salt thereof.
In this specification the generic term “alkyl” includes both straight-chain and
30 branched-chain alkyl groups. However references to individual alkyl groups such as “propyl”

are specific for the straight-chain version only and references to individual branched-chain



-4 al kyl groups such as "isopropyl" are specific for the branched-chain
version only. An anal ogous convention applies to other generic terns. R12
i s an amwoozes2a3 si de chain. This includes side chains frpar/caiuerbs and
non- natural am no acids and includes the possibility of R12 joining to the
NH group so as to forma 5 ring as in the amno acid proline. It includes
a-am no acids a-am no acids and y- am idacids. In addition, the am no

aci ds nar be L-isonmers or D isoners, but preferably L-isonmers. Preferred

ami no adlkySgioves shed 251 jpepienyl” arespesidic forthe h@ncm%iu@aﬁevermg@ pelycife,
met hi oni, Hao§r Osc%hbéh%on%g&”é’s tS"oﬁ{é{ Q&epk tpkophan, serine, threonine,

cysteine utamne, aspartic acid, glutamc acid,

| ysine, ar gi nirigis almasrtmdaae,sxd(:%haharrhrsen@ﬁ@lsscsrd@ldhbin@emmlﬁhtﬁﬂar gndicL er red
am no acids include glutam c acid, serine, fhreonine, arginine, glycine,
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glutaglc acid, .seri.ne t hr.eo n |ne and, P-
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C1_A4al kyh hédiR6A, tHahhiblo, aciiid M0 GLisBalelsYdr D-1sirREs] bEprkittablPhgdbhded _4al kyl
(optional |y substituted by hydroxy), guanidi noCl 4al kyl,” carboxyCl_4al kyl ,
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f | h the, NH d l. f R12
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conpd@nMorefprd}’enmﬂJdtram@Ia):ldderﬁqlmﬂe@lutahm/mdrnynm thetornime, @@inioa|glycisct i ve or
racemc forns by virtue of one or nore asymretri ¢ 20 carbon atons, fhe
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formwhich possesses ascul a | 85 | s of. optically
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chem stryyet! zhmmm afk'S}P r@aﬁoxyé alkyﬁmmg ALY, aﬁéﬂylk@e%ﬁylf@aﬁerﬁn Ical ly
active Starfifig materiais or by resolution 6f a racem ¢* form Sinflarly,

t he abowvebsieuted bynkydragty)l idnydinaQ, ,bikyk ¢aboei@dalksl, ogrbhineyleY, a4lkigl simindldQr at ory
25 techniques referred to hereinafter. Suitable values for the generic
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above may ex1st in optically active or racemic forms by virtue of one or more asymmetric
20 carbon atoms, the invention includes in its definition any such optically active or racemic
form which possesses vascular damaging activity. The synthesis of optically active forms
may be carried out by standard techniques of organic chemistry well known in the art, for
example by synthesis from optically active starting materials or by resolution of a racemic
form. Similarly, the above-mentioned activity may be evaluated using the standard laboratory
25 techniques referred to hereinafter.
Suitable values for the generic radicals referred to above include those set out below.
Within the present invention it is to be understood that a compound of the formula (I) or a salt
thereof may exhibit the phenomenon of tautomerism and that the formulae drawings within
this specification can represent only one of the possible tautomeric forms. It is to be

30 understood that the invention encompasses any tautomeric form which has vascular damaging



activity and is not to be limted nerely to any one tautoneric form
utilised within the fornmulae drawings. It is also to be understood that
certain ooopposzds of the formula (1) and salts thereof CROT/€BOF02964
solvated as well as unsolvated forns such as, for exanple, hydrated forns.
It is to 5 be understood that the invention enconpasses all such solvated
forms which have vascul ar danagi ng activity. The present invention rel ates
to the compounds of fornul.a (1) as hereinbefore _defined as well as to the
ol 1ot AT BBrandas R0 g e o ke A R E UL PR AT e o

phar rracmlgﬁ;&rgwﬁ%g_ept able salts, but other salts may be useful in the
production of the I0 conpounds of fornula (I) and their pharmaceutically
accept abl e 3@k tibo t¢Phanmieceodd thal deytainawogpuadd & tbafdrmultaf(Dtdnd shinvgeteobn may,

for exanple,. include acid addition Its of the conpoynds of fornula (1)
as her efibet 38 Sﬂlé(flfeﬂéﬂ“i‘r?ﬁiaéH“ﬂ@“‘éﬁ’?’f‘?‘%?‘Eili‘tqsyfobﬁ’éqn&’l?’d‘yfj@l‘% forrap Itdgior s
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organi ¢ acl ds ng pharmace cally acceptabl e anions such as with
hydr ogedamagingestiigspeci al | y 15 hydrochl oric or hydrobrom c acid of which

hydr ochl ori c idis particularl referred), or, wwth sul phuric. or
p%ospho.ri c ac?ﬁ‘,e R3Fs ’t“Ne‘_itanrF]G@?Sl&gﬁlétcpapoﬁ?dcsrqféorﬁ}“]?@ @ kergipbeforegyj t abl e
sal ts  iypehdidR WMPLQ6 ML aﬁr%o@.yéal%%%ec&ﬁjw%ww @oﬁnapo%mo?@ Wifide

hydr ogen sul phates, al kyl sul phonates, ary nat es, acetates,

benzoat gbarnzictutatbly acarplabletsels, bhuothersstabis may beasdfalinelse prodadtmnes tlend
tartrates. In addition ere the conpounds of fornmula (1) are 20

suf fi' iéﬂ‘?‘??ﬂf&@iogif?ﬁn%%é? FRECBB PRYMAGCUCR R, fehPabIs aplfss Tfaymassuticaliyed wit h
an 1 nor Q@d’ékﬁabféf sialt%%@'iﬁvefaﬁéﬁm Y f%Pe;?afrﬂoﬁ?é,Ciﬁcléd%&?d DR élﬁa&é"ok theaccept abl e
cation. Sucth salts wth inorganic or rgani ¢ bases 1 nclude tor exanple an
al kal i wempbusBIof formnth(Ipss leranishifor defingabwhieh iatengusiadiéntlyebasicab Kadm fiehear t h
nmetal salt such as a cal ciumor magnesium salt, an amonium salt or for
exanpl e S3tss aiuch geidiRddidionyplisinslade AT sxample SAHIKIth {NorgARIG R AEIVEACids peri di ne,
nmor phol | | Si= (127 : 1,0€, i . drugs are
known i lraiﬂ?%dgﬁga?lt%%%éru ﬁgé(l&ﬁ%F%J;tﬁﬁ%’%‘islgﬁé &%ﬁ‘gg%taﬁgg%%gél%e estésCé%:E}pa) Desi gn
of Pri6dhydrechlerlt bebydiybrbimiBauidigbahidh hfddosklvtie heid 198mjicdnty plefdreds ot With
Enzynol o%y Vol . 42, p. 309-396, edited hy K. Wdder, et al. (Academ c
Press, $98hyric orphosphoicpsich BHWKh Fiflysroasetiesitn oaRletetdd-oPwitable saligi t ed by

Ko et ARy IR AR E s CE IR bRl catl o0 of
alkylsulphonates, arylsulphonates, acetates, benzoates, citrates, maleates, fumarates,
succinates, lactates and tartrates. In addition where the compounds of formula (I) are

20 sufficiently acidic, pharmaceutically acceptable salts may be formed with an inorganic or
organic base which affords a pharmaceutically acceptable cation. Such salts with inorganic or
organic bases include for example an alkali metal salt, such as a sodium or potassium salt, an
alkaline earth metal salt such as a calcium or magnesium salt, an ammonium salt or for
example a salt with methylamine, dimethylamine, trimethylamine, piperidine, morpholine or

25 tris-(2-hydroxyethyl)amine.

Various forms of prodrugs are known in the art. For examples of such prodrug
derivatives, see:
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985);

30 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard
p. 113-191 (1991);



-6 ¢) H Bundgaard, Advanced Drug Delivery Reviews, 8,1-38 (1992); d) H.
Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
e) N Kakegazogi3al., Chem Pharm Bull., 32, 692 (1984).prEreaBpl/edcnHf such
pro-drugs may be used to formin-vivo-cleavable esters of a 5 conpound of
the Formula (). An in-vivo-cleavable ter of a conpound of the Fornula
(1) containing a carboxy group is, for ‘exanple, a

phar maceuti cal | y-accept abl e es er j ch is cleaved in the human or ani nal

body t o Spr odikt BurdgagsdrAdiang s BabéB(1993)1 y- acceptabl e

esters for c i hel Y e hyl. [S, le
met hoxyrcrth hyﬁ'%ﬁ%ﬁ@fﬁ%’l foberdf CWL?I lefES, %83?2%\?21 %‘)‘/jl oxynet hyl ;
phthal i dyl N Kesees, e o/CEIBaY Phaad. Butly @2 banylioexy Cl_6al kyl esters, for

exanple 1- Cé(;: ohexyl car bonyl oxyet hyl; 1, 3-di oxol an-2-yl methyl esters, for
exanmpl e 5- netixgmples of suphpeeidaygsay beaisaq fo fosmdn-wivosderaRlgeatesorfyd oxyet hyl

esters, - o] n thyl..a bhe .f qr ned any
car bo>§y Cé@éﬁ‘gﬁ%ﬁrﬁb %?é%%%’néé%%%@éyﬁveg%f 'Pfoan.odﬂiéér}‘jTll Sio (%iﬁ%)r@glau s for
R, R2, chaffng £arbd36; grifip isRbr eRinplR1Optaimmeatiodllyt Reeptabile 8sisr whidhsd i t uent s

on D or R14 jnclude: for hal ogeno fluoro, chloro, bronp and iodo; for
Cl_4al kyleavegeinile husamgr anigaldiody to prodpecotby Pargatiacidr Suitsbleypharmacsntippltyt

4al kyl anj.nQ: ' i l,ani 20, | | ani d
it y1 anteasap i R A KB, Ak o R AT tor RSP P A o, -
N- et hy| methd®gdeyty®nd nalkanel1eh yingdipy eptsafor BRample %Eva@l(ﬂ@hié&[}@,\ﬁhthﬁﬁ‘?f yl and

propi onyl; for Cl 4al koxy: methoxy and et hoxy; 25 for cyanoCl_4al kyl :
cyandRetsigrs; eneryeloglkenyrartopyloxy 6n-salkd esteng faryexemplsaroy| :  N- et hyl car banoyl ,

N- et hyl gar, I I l.car |

NN - e RO BAIE £ BRI el BLsorn fpyprampte gy

N- met hyl1gagibréem 2- Andthyl; Mnd @kﬂk&)@%é@@ﬁ{%kyethﬁ@st&@!for example

Cl_4al kyl sul phonyl al kyl': met hyl sul phonyl net hyl and et hyl sul phonyl et hyl ;
for hyddorstzexysarbepyloxygihylo ahie formped gloany epdionRy Broup-im hgrasspeungd ofand
3- hydr O%E{n%xtlionas appropri at e;

¢

15 Suitable values for Rl, R2, R? R4, R’ , R6, R7, R8, Rg, R'% or R'? or for various

substituents on D or R'* include:

for halogeno fluoro, chloro, bromo and iodo;
for Cj4alkyl: methyl, ethyl, propyl, isopropyl and tert-butyl;
for N-C;_salkylamino: methylamino, ethylamino, propylamino,
20 isopropylamino and butylamino;
for N,N-di-[C).4alkyl]amino: dimethylamino, diethylamino, N-ethyl-
N-methylamino and diisopropylamino;
for C,.4alkanoyl: acetyl and propionyl;
for C;_salkoxy: methoxy and ethoxy;
25 for cyanoCj. salkyl: cyanomethyl and 2-cyanoethyl;
for N-C;_salkylcarbamoyl: N-methylcarbamoyl, N-ethylcarbamoyl and

N-propylcarbamoyl;
for N,N-di-[(C;4))alkyl]carbamoyl: N.N-dimethylcarbamoyl, N-ethyl-
N-methylcarbamoyl and N,N-diethylcarbamoyl,
30 for Cj.salkylsulphonylalkyl: methylsulphonylmethyl and ethylsulphonylmethyl;
for hydroxyC,.4alkyl: hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and
3-hydroxypropyl as appropriate;



WO 02/ 08213 PCT/ GB01/ 02964 -7 for Cl_4al koxyCl_4al kyl : met hoxynet hyl ,

et hoxynet hyl , 1-nmet hoxyethyl, 2-nethoxyethyl, 2-ethoxyethyl and

3- met hoxypo opyd21;ms appropriate; 5 for am noCl_4al kyl am npa®GBYi/02964

2-am noet hyl, 1-am noethyl and 3-am nopropyl as appropriate; for

N-Cl _4al kyl am noC1_4al kyl : met hyl am non7et hyl , et hyl am nonet hyl ,

1- net hyl am noet hyl, 2-net hyl am noet hyl",” 10 2- et hyl am noet hyl and

3- et hyl am nopropyl as appropri ate; for N, N-di -[ Cl _4al kyl ] am noCl_4al kyl :
di et hyl am nonet hyl , di et hyl am nomet hyl, 1-di net hyl am noet hyl

2 0L et g TRIORICYygd | 15, - oL a0h 8908 BBy AL AR Sty o

3- car boxypropyl and 4-car boxybutyl 2inmth&@éﬂh§m56tlﬁkyémb’kaﬂd
car banoyl met hyl , 1-carbanoyl ethyl, 2-carbanoyl ethyl and 3-carbanoyl propyl ;
20 for Cl 4al koxyd 4al kyl net hoxyn%ﬂFylPOXYétoﬂMk%ﬁe’?tPﬁWPfla%t hoxyet hyl , and

nmet ho anoyl refers to %%Jﬁ
pi per)asgﬁélp IIHPC @Eaﬁ | es of 5- or aml ?hé/ %ﬁfl’ﬁl?‘%‘g ha%{"é?eo (?PIC groups

i ncl ude pyrrol i di nyI 25 i m dazoli Bhaﬂmhoprcmyﬂ agzgiprébrigd;, pi peridyl,
pi perazi nyl and nor phol inyl. Exanples of 5- or 6-nmenbered unsaturated or
partially unsaturated heteroaryl groups include: imdazol yI i m dazol i nyl

pyridyl vl laEHf&F'yLaIk%a“azm Vet aﬁrﬁﬁérpeft},yl g@gpﬁma byt PY1Em dinyl,

pyri dazi nyl, |so azo zolyl, 1'so |azo azo d thienyl.

Preferably at least 2 of R, R2, andn@l}aztrﬁmaeth{]pzynethﬁ&nﬁfo%ﬁ@[ ably R
R2, and R3 are all Cl1_4al koxy I\/bst pr ef er abl and R3 are all

met hd®y. WD 02/ 08213 PCT/ GB01/ 029642- eﬂwlqnwéwgidtanWRBethxlawmpagyhas net hyl ,
et hyl, 2-met hoxyet hyl, 2-am noet hylap%mprlate

for N,N-di-[C,.4alkyl]aminoC;.salkyl:  dimethylaminomethyl, diethylaminomethyl,
1-dimethylaminoethyl, 2-dimethylaminoethyl and
15 3-dimethylaminopropyl as appropriate:
for carboxyC;.4alkyl: carboxymethyl, 1-carboxyethyl, 2-carboxyethyl,
3-carboxypropyl and 4-carboxybutyl;
for carbamoylC, salkyl: carbamoylmethyl, 1-carbamoylethyl,
2-carbamoylethyl and 3-carbamoylpropyl;
20 for C,.4alkoxyC,4alkyl methoxymethyl, ethoxyethyl, methoxyethyl, and
methoxypropyl.

Carbamoyl refers to —CONH,.

Piperazino refers to piperazin-1-yl.

Examples of 5- or 6-membered saturated heterocyclic groups include pyrrolidinyl,

25 imidazolidinyl, pyrazolidinyl, piperidyl, piperazinyl and morpholinyl.

Examples of 5- or 6-membered unsaturated or partially unsaturated heteroaryl groups
include: imidazolyl, imidazolinyl pyridyl pyrrolyl, furanyl, triazolyl, pyrazinyl, pyrazolinyl,
pyrimidinyl, pyridazinyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl and thienyl.

Preferably at least 2 of R, R?, and R® are methoxy.
30 Preferably R! , R2, and R? are all Cj.4alkoxy.
Most preferably R', R?, and R? are all methoxy.



2- hydroxyethyl. Mre preferably R8 is hydrogen, 2-am noethyl or

2- hydroxyet hyl and nost preferably R8 is hydrogen. 5 Preferably Ais -CO,
-C(OO0 wood{R8)-. Mdst preferably Ais -C(O O . PrefpecrbByr/edsss 1, 2
or 3 and nost preferably ais 2 or 3. Preferably Ra, and Rb are hydrogen.
Preferably Bis -N(RO)CO, -CON(R9), -G(OO, -N(R9)-, -N(R9)C(O O,

N(R9) CON(R10)- or a single direct bond.® 10 More preferably Bis -CO,
-N(R9) CO- or _a si nPIeS_direct bond. Yet nore preferably Bis -CO or a
singl e di r ectPref6RALY Riis hydrogsn mginy}. qthyls2-methoxyethyladwntineethd 9ect B is a
single %i'ﬁﬁ%’ﬂg@%' Preferably R9, and R10 are independently selected from
hydr ogen, “nmethyl; ethyl, 2-nmethoxyethyl, 2-am noethyl and 2-hydroxyethyl.
15 More pref aabipyefRAbyrRF iRhOdiapen, Rraeipesnhid vk Ryhyasixgetheardd st pycdeapin,
2-am noethyl ~and 2-hydroxyethyl. Mst preferably R9, and RLO are hydrogen.
Pref eratt ys Bydreg®®. 1 or 2, ‘nore preferably b is 0 or 1 and nost preferably

bis @ Pref A4S E 6. e AN clic ring
cont a?’ni ng 1 Pgéfg[gﬁ)%’l ‘%%Sl C‘ch ’ ﬂ%(?)g%gfoéngﬂggp é&dgsgtp? érfgltrarl?& ‘lgﬁsd%ré.g%l)\‘/br e
preferably RPlefembly £Hismepbesadd arikuprafettblheisey @/clic ring containing | or

2 ring heteroatons selected fromN and O Further preferably R11 contains
at |least 1 ribieferspbiRgard Bt dimhyfipeeher preferably R11 is pi perazinyl,

nmor phol i nyl ' b e Ryhovcgact i_ehnS. 399 nkeehoyd _ring carbon or
ni trogen ri ngg%f?%l%%%%l %gﬁcﬁh&%(%t ?@%@f%@u%éﬁ@u&(@@y | or 2 of
t he subN(RPYCONQ 'Meot i singld dileovtsontior R11. Further preferably R11 is |inked

via a ring nitrogen atom Mst preferably Rl1 is piperazino or norpholino,
each 10 ng beiMeyedpricehB 5 -CUbNRO)GHEPrigypingledireet Bend- he substi tuent's

mentioned hergj %pé)gl%fefr%gxgj]% 'é,Bhgp%Siﬁ?wEf%%%{‘Het erocyclic ring may be

substituted on ring*car 0 Itrogen atoms, providing this does not
resul t in qualiéest picFerhbl9mB is\WCO0 AnG83thar Rpddt BEO b/sth@bdirect Boikr. ef er r ed

substituents Pfrc(:)fgraE)IheRgsatc?lr{%t ed kcliet erdocYcI icring in R11 include Cl1_4 alkyl,
y R’ an are independently selected from hydrogen, methyl, ethyl,
2-methoxyethyl, 2-aminoethyl and 2-hydroxyethyl.
15 More preferably R ® and R'° are independently selected from hydrogen, 2-aminoethyl
and 2-hydroxyethyl.
Most preferably R®, and R'° are hydrogen.
Preferably b is 0, 1 or 2, more preferably b is 0 or 1 and most preferably b is 0.
Preferably R'' is a 5 or 6 membered saturated heterocyclic ring containing 1 or 2 ring
20 heteroatoms selected from N and O.
More preferably R'" is a 6 membered saturated heterocyclic ring containing 1 or 2 ring
heteroatoms selected from N and O.
Further preferably R contains at least 1 ring nitrogen atom.
Further preferably R'' is piperazinyl, morpholinyl or piperidinyl, each of which is
25 linked via a ring carbon or nitrogen ring atom and each ring is optionally substituted by 1 or 2
of the substituents mentioned above for R'".
Further preferably R!! is linked via a ring nitrogen atom.
Most preferably R'' is piperazino or morpholino, each ring being optionally
substituted by 1 or 2 of the substituents mentioned hereinabove for R''.

30 The saturated heterocyclic ring may be substituted on ring carbon or ring nitrogen

atoms, providing this does not result in quaternisation.



C2_4al kanoyl, carbanoyl, cyanoCl_3al kyl, hydroxyCl_3al kyl, carboxyCl_3al kyl
and am noC 1.3alkyl. Mre preferred substituents for the saturated

het erocyov®o2od82myy i n R11 i nclude Cl1_3al kyl, 5 C2_3al kanoptT/GBarAmaspyl and
hydr oxyC2_3al kyl . Yet nore preferred substituents for the saturated
heterocyclic ring in R11 include nethyl, acetyl, carbanoyl and

2- hydroxyethyl. The nost preferred sub tituents for the saturated

het erocyclic ri ng i ncl ude net hx acetyl and carbanmoyl. 10 Preferably the
sat ur at ed het&sf] 66%%'2@0?%@ f‘i’fﬁ maium?;d@ﬁ@mﬁlﬂq R By iraliderG rapled, by 1

o kB ol SR LA LR BIRGHRL L 1TE bRl PO RO,

preferab unsu cycllc ring in
R11 is phder@zakel. preferably it is wunsubstituted or substltuted by 1
substituent on a ring nitrogen atom 15 Preferably Y' is or - NHCO
- Pref er abMore prefermed subgtituonts fasithe suspied apterocyclicsring mF& efr@ﬂuc@cpmalkubs f or

Rll i %C'dﬁgﬁrg%eﬁ%aﬁﬁg thgﬁ{dp&yel g)eﬁg zin-1-yl and 4-acetyl piperazin-I-yl.

Prefe no-or erazin-1-yl, each optionally

S ubst ituted blSét Inoé p&ferﬁadtgabstitmm r ﬂﬁls@@m@ﬂ ﬁdrtam}@hg?mgky R'' include
hydroxyC2_3al kyl , Cl. 3al koxy and Cl_3al koxy Cl_3alkyl. Mre preferably Rl4
i's nor pAsiyhccer, carhsaoxkamd 2-hydroxyelndubst i t ut ed or substi tut ed by nethyl.

f bl | Kyl
25N, N di { oo T ST PEEred IR RARY oD sp Ao R e b mBSY, °C 0

R' are asetylhgdeamaboye defined. Mre preferably D is carboxy phosphoryl oxy,
hydroxy, amno or of the fornula -Y1-(CH2)rRll wherein Y1 ¢ and Rl1l are as
her eilRabove ®ssferably. theateraisddeiereayrlic @1881 héspisebsiitexg or subsh@tesrbyof t he

f or mul a o tl%(:}—(Z)ch | wherein 30 Y1, ¢ and R11 are as herei nabove

defi ned™™ 5108213 PCT/ GBO1/ 02964 -10 Yet nore preferably Dis

phosphoy! oxy wikH the s@tra@dd HefgodylieHh@im R''-i{ fdphoRno, pmefa@lylt ¥ and c are as
her ei nabove defined and R' is norpholino, imn dazol yI ,
unsubstituted. When the saturated heterocyclic ring in R is plperazmo preferably it is
unsubstituted or substituted by 1 substituent on a ring nitrogen atom.
15 Preferably Y' is -CONH - or -NHCO -,
Preferably cis O, 1 or 2.
More preferably c is O.
Preferred values for R'! include morpholino, 4-methylpiperazin-1-yl and
4-acetylpiperazin-1-yl.
20 Preferably R'* is morpholino or piperazin-1-yl, each optionally substituted by 1 or2
substituents selected from C,_salkyl, hydroxyC,.salkyl, C.salkoxy and C;_salkoxy C,.salkyl.
More preferably R"is morpholino, or piperazin-1-yl unsubstituted or substituted by
methyl.
Preferably D is carboxy, phosphoryloxy, hydroxy, amino, N-C, 4 alkylamino,
25 N,N-di(C,;_4 alkyl)amino or of the formula -Y!'(CH,)R"" wherein Y', ¢ and R!! are as
hereinabove defined.
More preferably D is carboxy phosphoryloxy, hydroxy, amino or of the formula
—Yl-(CHz)CRll wherein Y' ,c and R!! are as hereinabove defined.
More preferably D is phosphoryloxy, amino or of the formula -Y'-(CH,).R'' wherein

30 Y', c and R! are as hereinabove defined.



pi perazinyl, which heterocyclic group nay bear one or nore substituents as
defi ned above. Yet nore preferably D is phosphoyl oxy, am no or of the
formula W ef/@d2) , R11 5 wherein Y' and c are as herei nabpevcsef/eed and
R11 is norpholino, imdazolyl, 4-methylpiperazin-l-yl or

4- acetyl pi perazin-1-yl. Yet even nore ?67/6f erably D is phosphoyl oxy, amn no
or of the fornmula -Y' - (CHARll V\/nereln 1 |s a direct single bond and cis

0 and R11 is hoI| i m dazol -1 - th i_perazi
4-acetyl pi perﬁgeio re Pre ?P Iy byis %%P@P)QBFX/ aﬁBn‘i’ er ﬂépﬁ&w‘u *Prﬁaf(&}hbﬁy R4 and R6

are | NAGRRAGER Likd & akagiertifdhape M are R U RENlinksinda) 'é‘?’ogen i\

Cl 3alkyl. Mre pre era y | east one of . Most
pr ef er alpiperd24nyanehibh hetesochdichgroyrimay bear ohd oPmef*emmbdltuerR? ad &efhlysd abge or
met hyl . Most _pref erably R7 i S hydrogl n. preferred clasg of conmpound is
of the for mm& t moye Rys&srakly D igphosphoy OéYr@“RBO awéf the formulary| KEH)RR4 and R6

‘é&eg;:ﬁg&ﬁa‘%{?@ﬁ@’“lﬁ{déﬁt%th%% Jaﬁ)ece%gﬂl 99@15@5%%;(03&%&3%&0@3 3 agdong; 5

R5 1 s net hoxy I's -
is -CO 4- mNHSZ@xperazﬁQ\I!yl, or-éCéc@)}ﬂblperﬁNhl-l -y NHC(O) O, NHCONH or a single
direct 25 bond; b is O, . D is carboxy, sul pho, phosphpréH %
hydr oxy, ani &t exenanome pafﬁegﬂbhfn%bphqﬁplp@ymwc&mmo oflok $heyfarmua - ¥

formul a W“erfr{l)ereg &r&%ﬁ Ibian hndélsw(a(lg) 13191'6 @ég‘%daz& i?rol or 2; Rl1

is a b5-6-ne saturat eterocyclic group via ni gen) 30

cont ai ni Agmathglpiperazimg- )ﬂlet Maoaylpqﬁrazﬁlel-@l:t ed i ndependent ly fromO and N,

whi ch heteroqcyclic may bear 1 or 2 substituents selected from WO
02/ 08913 pcTPesereply G&meﬂﬂ‘YCl _4 al kyl, C2_4al kanoyl, carbanoyl,

ic}s/aﬂsgrlagg:q!(ﬂefeﬁngrwg’]i{f?’ﬁl: Wdepeﬁ@ﬁ@fﬁ&%@ﬁ&rﬁ%&dro@% h?H?oQ?,Cém?’ﬁi(&/)J,) . R7
and Cj.salkyl.
More preferably at least one of R* and R® is hydrogen.
Most preferably R* and R® are both hydrogen.

15 Preferably R’ is hydrogen or methyl. Most preferably R is hydrogen.

A preferred class of compound is of the formula (I) wherein:
R! , R2, and R? are all C,.qalkoxy;
R*and R® are independently selected from hydrogen, hydroxy, C,.; alkoxy, and
20 Cjjalkyl;
R’ is methoxy;
A is -CO-, -C(O)O- or -CONH-;
ais 1,2 or3;
B is -CO-, -NHCO-, -CONH, -C(O)O-, -NH-, -NHC(O)O-, NHCONH- or a single direct
25 bond;
bis0, 1 or2;
D is carboxy, sulpho, phosphoryloxy, hydroxy, amino, N-C, 4 alkylamino, N,N-di(C, 4
alkyl)amino or of the formula -Y'(CH,).R"! (wherein Y* is -NHC(O)- or -C(O)NH-; c is
1 or 2; R is a 5-6-membered saturated heterocyclic group (linked via nitrogen)
30 containing 1 or 2 ring heteroatoms, selected independently from O and N, which

heterocyclic group may bear 1 or 2 substituents selected from:



or a pharmaceutically-acceptable salt, solvate or pro-drug thereof. 5
Anot her preferred class of conpound is of the formula (1) wherein: R ,
R2, and RBoares2ad | nethoxy; R4 and R6 are independently spCEGBedofsHM
hydr ogen, hydroxy, nethoxy and nethyl; R5 is nmethoxy; 10 Ais -CO,
-C(OO or -CONH; ais 2o0r 3; Bis -fI>, -NHCO-, -CONH or a single
direct bond; bis Oor 1; Dis carboi§,'phosphory|oxy, hydr oxy, am no,

N-Cl 4 al kylamino, N, N-di(Cl 4 alkyl)am no or 15 of the formula

- Y1(CH2) , RLE 1A & omalicangyd, Qar\'m(Qﬁ(-Cwal@Qlalwqrow@lssalkybﬁarbpxmnlsalkyl

pi perazinyl, [ or piperidinyl, each of which is linked via a ring
nitrogen atgﬁgggﬁgﬁgﬁgﬁyping is optionally substituted by 1 or 2

subst i t (RIrit Aydepact ed from Cl_4al kyl, C24al kanoyl, carbanoyl,
cyanoCl_3al kyl, hydroxyCl_3al kyl, carboxyCl _3al kyl and am noCl_3al kyl); 20
R7 is hydpdhamacgiticallpiasecpiablataltcalyaje acprepiabibereshl t | sol vate or pro-drug
theregf. Another preferred class of conpounds is that of the fornmula (I1):
MeO NH A-(CH2) a-B-(CH2) b-D MeO MeO OV (I1) 25 wherein a, b, A B and D
are as her eiArbiey predetdd@shs oVVRodpolBR kD f ieTiotR0Ih /(D28 efein- 12 or a
pharnacgﬂtigall acceptable salt, solvate or prodrug thereof. Another
preferr&d -&a %fmééﬁﬁﬁﬂﬁﬁ§;is that of the formula (11) wherein: Ais

-Slcﬁ}gl’ e- gz;rg)el (((1;,)%{6 Ofe gﬁ%gﬂ'déntﬁf &1dcRadrdh h%roEeri, %y&rg%/,’métﬁl&%n’d rI-leCE%/YI;_l or a

bond;
R’ is methoxy;

10 A is -CO-, -C(O)O- or -CONH-;
ais2or3;
B is -CO-, -NHCO-, -CONH or a single direct bond;
bisOor1;
D is carboxy, phosphoryloxy, hydroxy, amino, N-C;4 alkylamino, N,N-di(C;.4 alkyl)amino or
15 of the formula -Y'(CH,)R'" (wherein Y' is -NHC(O)- or -C(O)NH-; ¢ is 1 or 2; R™ is
piperazinyl, morpholinyl or piperidinyl, each of which is linked via a ring nitrogen atom
and each ring is optionally substituted by 1 or 2 substituents selected from:
Ci.salkyl, Cy4alkanoyl, carbamoyl, cyanoC,.salkyl, hydroxyC, salkyl, carboxyC;.zalkyl
and aminoC,_salkyl);
20 R’is hydrogen;

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

Another preferred class of compounds is that of the formula (II):

(IN)
25

wherein a, b, A, B and D are as hereinabove defined;



bi sOor1; D is carboxy, phosphoryloxy, hydroxy, am no, N-Cl_4 al kyl am no,

N, N-di (C1_4 alkyl)amno or of the fornmula -Y1(CH2), Rl1 (wherein Yl is
-NHC(O - w0 02/ NH-; c is 1 or 2; R' is 10 piperazinyl, PaDGBaDb39%/| or

pi peridinyl, each of which is linked via a ring nitrogen atom and each
ring is optionally substituted by 1 or % substituents selected from

Cl. 4al kyl , C2_4al kanoyl, carbanoyl, cya 0Cl_3al kyl, hydroxyCl 3al kyl ,
carboxyCl 3al kyl and am noCl 3al kyl); or a pharmaceutically acceptable

sal t, dﬁr\?é’gér%ceﬁbtf‘@ﬂyﬁ@cepﬁékeﬁtzsoW%rﬁf?@f@g“ﬁﬁf%?ferred cl ass of conpounds
is that of the fornula (1) wherein: Ais -CO, -C(OO or -CONH-; ais 2
or 3; Bis -CO, -NHCO, -CONH or a single direct bond; 20 bisOor 1; Dis
phosphor yl oxyAnatieer peetyrredadtass@f eompourdia 20ihyt of the foamphaiiratetdin:cal | y
acceptabl e salt, solvate or prodrug thereof. Another preferred class of
conpoundsisi-EQ-nZ(OP- PhEHul a (11) wherein: 25 Ais -CO, -C(OO or

- CONH; a‘%%%r% or 3; Bis -CO, -NHCO or a single direct bond; bisOor 1;
D is phosphoryloxy amino or imdazolyl; 30 or a pharnmaceutically acceptable
salt, s@ aCe-pINHCOdr-CONH6r £6ihgle\WReOBond213 PCT/ GB01/ 02964 -13 A further
preferred class of conmpounds of the invention is that of a conmpound of
formul ab@sPIor:li N(R7)-A-[CH(Ra)la-B-[CH (Rb)]b-D R2Z Ra R6 R5 5 (I11)

wher ei nip is carboxy, phosphoryloxy, hydroxy, amino, N-C;.4 alkylamino, N,N-di(C,.4 alkyl)amino or
of the formula -Y'(CH);R"' (wherein Y' is -NHC(O)- or -C(O)NH-; c is 1 or 2; R™ is
10 piperazinyl, morpholinyl or piperidinyl, each of which is linked via a ring nitrogen atom
and each ring is optionally substituted by 1 or 2 substituents selected from:
Ci.4alkyl, Cy.4alkanoyl, carbamoyl, cyanoC,_salkyl, hydroxyC,_salkyl, carboxyC,.salkyl
and aminoC,._salkyl);
or a pharmaceutically acceptable salt, solvate or prodrug thereof.
15
Another preferred class of compounds is that of the formula (II) wherein:
A is -CO-, -C(O)O- or -CONH-;
ais2or3;
B is -CO-, -NHCO-, -CONH or a single direct bond;
20 bisOorl;
D is phosphoryloxy, carboxy, amino or imidazolyl;

or a pharmaceutically acceptable salt, solvate or prodrug thereof.

Another preferred class of compounds is that of the formula (II) wherein:
25 A is-CO-, -C(O)O- or -CONH-;
ais2 or3;
B is -CO-, -NHCO- or a single direct bond;
bisOor1;
D is phosphoryloxy amino or imidazolyl;

30 or a pharmaceutically acceptable salt, solvate or prodrug thereof.



R1, R2 and R3 are each independently hydroxy, phosphoryl oxy (-OP03H2),

Cl 4al koxy or an in vivo hydrol ysabl e ester of hydroxy, wth the proviso
that at Iveas2/021df R, R2 and R3 are Cl4al koxy; 10 A is PCEOBP1/633640) O,
-CON(R8) -, -SO2- or -S02N(R8)- (wherein R8 is hydrogen, Cl_4al kyl,

Cl_3al koxyC2_3al kyl, am noC2_3al kyl or_hydroxyC2_3al kyl); a is an integer
fromlto 4 inclusive; Ra and Rb are T épendently sel ected from hydrogen,
hydroxy and anmino; B is -0- £ -C(O0O0, -NR9)
. - N(R9) O( Ofurthes prqiﬁmm@ﬁiwpoundmemfswmm ay(gb9)compound of r ect
single b &%g%éﬁ®zreln RO and R10 are independently selected from hydrogen,
Cl_4al ky [ koxyC2_3al kyl, am noC2_3al kyl and hydroxyC2 3alkyl); b is
O or an integer froml to 4 inclusive; Dis a 5-6-nmenbered saturated

het erocyclic group (linked via carbon or nitrogen) containing 1 20 or 2
ring heteroatons, S¥¢ d_imdependently fromO and N, which heterocyclic
group may bear 1 or 3 t ydroxy, hal ogeno,
Cl_4al kyl, C2_4al kanoy, % 'ﬁﬁ:{’%ﬁ\ @"@ﬁ;&ﬁﬁﬁ%’

N, N-di - (Cl _4al kyl ) B& ) ydlr oxyCl_4al kyl, C1_4al koxy, cyanoCl_3al kyl,
car banoyl C1_3al kyl , R, am noCl_4al kyl,

N- Cl _4al kyl am noCl_4al kyR? NN-(CI 4a|ky|)an1noC1 4al kyl ,

Cl. 4al koxyCl_4al kyl , CL1.4al kyfsu Ebonlel 4al kyl and R14 (mhereln R14 is a
5- 6- nenber ed saturated het egbcycl Rc group (linked via carbon or WO 02/ 08213
PCT/ GB01/ 02964 -14 nitrogen) containing 1 or 2 ring heteroatons, selected
i ndependently fromO and N, which het@nocyclic group is optionally
substltuted by I or 2 substituents selected from oxo, hydroxy, hal ogeno,
Cl_4al kyYherdigidr oxyC1_4al kyl , Cl1_4al koxy, Cl . 4al koxyC 1. 4al kyl ~and C

1. 4al kyl h#p hx?cpﬁb gre%aélﬂn‘%éggndﬁntg' @%réx%' %(f’lsgéﬁjxi%g§x q%}flg%ﬁgk%xy of &t m

i ndepende Iy sel ecte

N-Cl _4al kyhamydeolyddbl dier 6ﬂmd4ai3kwlﬂ1am p@,vusbyﬂlart@xwast 26 RaRk ey Raad
Cl_4alkyl; R7is ﬁ ydrogen, Cl_4al kyl, Cl1_3al koxyCl_3al kyl, am noCl_3al kyl
or hydrox&hﬁﬂkﬁnkyl 10 or a pharnaceutlcally acceptable salt, solvate or

pr o- df %(t h%;(?m%@%’t NEONTK®, 186, R 25 SINES)-TWARRinOR® SHTREAS ¢ Safklyy,t e

fornula

CisalkoxyC,.szalkyl, aminoC;.salkyl or hydroxyC, salkyl);
a is an integer from 1 to 4 inclusive;
R*® and R" are independently selected from hydrogen, hydroxy and amino;
B is -O-, -CO-, -N(R”)CO-, -CON(R’) -, -C(0)0-, -N(R®) -, - N(R*)C(0)0-,

15 -N(R’CON(R')-, -N(R*)SO;-, -SO;N(R®)- or a direct single bond (wherein R® and R are
independently selected from hydrogen, C,.salkyl, C;.salkoxyC;.salkyl, aminoC,.salkyl and
hydroxyC,_ salkyl); '

b is O or an integer from 1 to 4 inclusive;
D is a 5-6-membered saturated heterocyclic group (linked via carbon or nitrogen) containing 1

20 or 2 ring heteroatoms, selected independently from O and N, which heterocyclic group may
bear 1 or 2 substituents selected from:

oxo, hydroxy, halogeno, C;.4alkyl, C;.4alkanoyl, carbamoyl, N-(C;.salkyl)carbamoyl,

N,N-di-(C,.salkyl)carbamoyl, hydroxyC,_ salkyl, C,.4alkoxy, cyanoC;_salkyl,

carbamoylC,.salkyl, carboxyC;_salkyl, aminoC;.salkyl, N-C,salkylaminoC,_salkyl, di-
25 N.N-(Cj4alkyl)aminoC.salkyl, C;.salkoxyCi.4alkyl, Ci.salkylsulphonylC, salkyl and

R (wherein R™ is a 5-6-membered saturated heterocyclic group (linked via carbon or



Rl , R2, and R3 are all Cl_4al koxy; R4 and R6 are independently sel ected
from hydrogen, hydroxy, Cl_3 alkoxy, and Cl1_3alkyl; 15 R5 is nethoxy; Ais
-CO, -CW»p@os213-CONH; ais 1, 2 or 3; Bis -CO, -NHCET/GBCONIs4
-C(0)0-, -NH, -NHC(0)O-, NHCONH or a single direct bond; 20 b is 0, 1 or

2; Dis piperazinyl or norpholinyl or_ “)eri di nyl, each ring being
optionally substituted by I or 2 subsfrtuents selected from Cl_4al kyl,

C24al kanoyl , carba | .. cyanoGl.3al kyl, hydroxyCl 3al kyl, carboxyCl 3al kyl
and ani noCl_?étF?%?P?g}-‘/@me’é‘g il ,et%BatB'ins’ase{ﬁﬁﬁﬂlﬁ‘é@éﬁlﬂqeéﬁy fiem@efthbl e

salt, sol vat < : : : I i
conpound is (?f}g%hhgét 8?%%?? %IE?E%@pg}Q&EIt%ﬁy%r Egﬁgcfﬁ%ﬁgrsgicg% ﬁ?r)tfra?’hoxy;

R4 and R6 are i ndepenieindxyy hslepawt €d,allydrhydyckyCgeaikylh@dratkoxy, met hoxy and
methyl; 30 R5 is prethoxy:. A i? - CO, -C(‘%)hO or -CONH; a is2or3;, WO -
02/ 08213 PCT/ GB01/628kaxYC iyl and CiagfkylsiighenylCiaifiy or a singl e direct

bond; 5 : .S pi perazino or norpholino, each ring being optionally
subst i5t 32%%%21'I(&3}f 2 substituents selected fromnethyl, ethyl, acetyl,
pr opi onyR* and R%aereach indepedddayigesgied figin; 5 R7 is hydrogen; or a
pharmaceutical l y-acceptabl e salt, solvate or. Igr o-drug thereof. |In another
aspect t hdyiiegemtirlogene nire amiep, N-Corbolmings NiWrdi-fGrsalkyRaming) hydrven

....... d\llt'élﬁ‘b)(%él_ﬁlk(ygﬂ) b-D MO MO OV (IV)
R is hydrogen, C,.salkyl, Cj.zalkoxyC,.zalkyl, aminoC;.zalkyl or hydroxyC,.salkyl;

10 or a pharmaceutically acceptable salt, solvate or pro-drug thereof.

Another further preferred class of compound is of the formula (IIT) wherein:
R', Rz, and R? are all Cj.4alkoxy;
R*and R® are independently selected from hydrogen, hydroxy, C,.3 alkoxy, and C, salkyl;
15 R’is methoxy;

A is -CO-, -C(0)O- or -CONH-;

ais1,2or3;

B is -CO-, -NHCO-, -CONH, -C(O)O-, -NH-, -NHC(O)O-, NHCONH- or a single direct
bond;

20 bis0,1o0r2;

D is piperazinyl or morpholinyl or piperidinyl, each ring being optionally substituted by 1 or 2
substituents selected from Cj.4alkyl, C;.4alkanoyl, carbamoyl, cyanoC, jalkyl,
hydroxyC,_salkyl, carboxyC,.salkyl and aminoC,.jalkyl;

R’ is hydrogen;

25 or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

Another further preferred class of compound is of the formula (III) wherein:
R! , R2, and R? are all methoxy;
R*and R® are independently selected from hydrogen, hydroxy, methoxy and methyl;
30 R’is methoxy;
A is -CO-, -C(O)O- or -CONH-;

ais2or3;



10 wherein a, b, A B and D are as herei nabove defined for forrmula (111);
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof. Another
pref erredwa@basridf conpounds is that of the fornula (1V) MEGBIN296A |iS
-CO, -C(OO or -CONH; 15 ais2or3; Bis -CO, -NHCO, -CONH or a single
direct bond; b is O or 1; Dis pi peraﬂ no or norpholino, each ring being
optionally substitut ed by 1 or 2 substiffuents selected fromnethyl, ethyl,
acetyl, lﬁorogl on car ban and 2-hydroxyet hyl; 20 or a pharnaceutically
accept atl & HEPuat 0 O‘b%ﬂ“%fﬁﬁge‘ttﬂ’é’ﬂ of . Another preferred class of
corrpoun@sisb%r hat of the formula (1V) wherein: Ais -CO, -C(OO or
CONH-; als 2or 3; 25 Bis -CO, -NHCO, -CONH or a single direct bond;
bi sOor 1D B pijgerizin@bombipholiso, etk dbges a;led”mally yibs@itutedt BCEbY2 Bub@Tt@ehitd- 1- yI ;
or a pharmaceutically accept able salt, solvate or pro-drug thereof. WO
02/ 08213 p@wt@m?ngm ethyb aggi¥s Prop1oBY b Fabrmayland Sshysroxysiybunds i s t hat
oft 1 é] wherein: Ais -CO, -CC(OO or -CONH; ais 2o0or 3; 5B
is - e direct bond; bisO; D is norpholino,
4- et hyI plopepammcé,uadanpmce@paeatsyltmomt@aﬂp"roldnyg theredf. @ pharmaceutically
acceptabl e salt, solvate or pro dr ug thereof. 10 Particul ar conpounds of
the present i nvent| on incl ude: (59

-3,9,10, 11- th?ﬁﬁo?ﬂ%‘? a@;ﬁé@&%’th@’trzve%lgxgerlﬁes oa o?r%%%%fﬁrl:%g ugt&%en 5-yl]-2-[2-

am noacet yl “amno

4- 0x0- 4- [ (5SMe09
-5- yl]am no] butyl

d » pnhosphat e;
N-{N-[ 2- (i mi dazol - @:@ ar'ﬂ‘aHtAfK(})Hg)(,,a {BHY, 1D, 11-t et r anet hoxy-6, 7-di h
ydr o-5H di be,{)l%&[ ept en-5-yl am ne; and

MeO O
OMe

10 wherein a, b, A, B and D are as hereinabove defined for formula (III);

anmet hoxy- 6, 7 d| hydr o- 5H di benzo[ a, c] cycl ohept en

(V)

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

Another preferred class of compounds is that of the formula (IV) wherein:
A is -CO-, -C(0)O- or -CONH-;
15 ais2or3;
B is -CO-, -NHCO-, -CONH or a single direct bond;
bisOorl;
D is piperazino or morpholino, each ring being optionally substituted by 1 or 2 substituents
selected from methyl, ethyl, acetyl, propionyl, carbamoyl and 2-hydroxyethy];

20 or a pharmaceutically acceptable salt, solvate or pro-drug thereof.

Another preferred class of compounds is that of the formula (IV) wherein:
A is -CO-, -C(O)O- or -CONH-;
ais2or3;
25 B is -CO-, -NHCO-, -CONH or a single direct bond;
bisOor1;
D is morpholino, 4-methylpiperazin-1-yl or 4-acetylpiperazin-1-yl;

or a pharmaceutically acceptable salt, solvate or pro-drug thereof.



2-

N-[(59)-3,9, 10, 11-tetranet hoxy- 6, 7-di hydr o- 5Hdi benzo[ a, c] cycl ohept en- 5-

yl ] car bavog boase1} et hyl di sodi um phosphate; and phar naceupCT/aBoYyem6cLept abl e
salts, solvates or pro-drugs thereof. 20 Further particul ar conpounds of
the present invention include: 2-nor ngI inoethyl N [(55)-3,9, 10,11

-t etranet hoxy- 6, 7-di hydro- 5H di benzo "f4a;c] cycl ohept en-5-yl ] car banat e;

3- (1- net hyl pi perazi n-4-yl) propyl

N[(59)-3,9, 10, 11-tetranet hoxy-6, 7-di hydro-5H 25 di benzo

[ a, c] cycl ohept an-.5- : . -

N-[(5S)-3, 9%%\%15{%%%%@%%@6@%3 P hsytgzrltoqfélil-ﬁ g)lr%lglr?zq)\[)a‘%ﬁra?cl ohept en-5-yl ]
-2-[ 2- apisncaceiy(D)enbngloNMESt ani de; 2- (1

-acetyl pi perazin-4-yl)ethyl-N[(59)-3,9, 10,11

-t et r amBtihdRy36- 7- di hydro-5H di benzo[ a, c] cycl ohepten-5-yl] carbamate; 30
N-[(5 0, 11- r Qxy- 6- 7-di hydr o- 5H di benzo| a, c] cycl ohept en-5-yl ]
-4-(1-§) %&Sh‘; piogr)%rslferll ?en‘ﬁr}fgw‘iniam oxobut an- 1 - ani de; WO 02/ 08213 PCT/ GB01/ 02964
-17 4-o0%ds@8:[(5S5)-3,9, 10, 11-tetranmet hoxy-6, 7-di hydr o- 5H-di benzo[ a, c]

cycl ohepten-5- yl]am no]butyl disodium phosphate; N- {

N-[ 2- (i A Bapephaling, ﬁénﬁ})ylptp&ramwbyl orj4-acetylpiperazin-1-yl;

-5(9)-3,9,10, 11-t et rapet hoxy- 6, /- di hydro-5 di. benzo

o o oy oF RO ER SRR Syt IR B s s RRE . o1

propyl -N-[(55)-3,9, 10,11 -tetranet hoxy-6-7-di hydro-5H

di benzo[ a, c] cycl ohepten-5-yl ] carbamate; =

N- 1- [105S) - 3, Fart@ular compeunds ohtrypraertidvénjigndndudedi benzo [ a, c] cycl ohepten-5

Zl_ ]rrgf:)ﬁglrrlox hﬁ)—ﬁ%g&%ﬁp&fﬂ ?j@fa%%@xg%‘f{?@m&gfo—5H~dibenzo[a,c]cyclohepten—S—yl]-2-[2-

11- t et r amet hoxyrigbabetdiafisl]acesdhidepenzo 10 [a-c] cycl ohept en-5-yl ] car banat e;
and 4-(1-net hyl pi per azi n-4-yl)-4-oxobutyl -N-[(5S)-3,9, 10,
11-t et r amet Hoxip-46[(BSiH3 9yld bl-tegrmdibbreyrp JFdihydroyitt dibepzodnc Byslbheptebdmat e;

Synt hei o of  HRRUARETGRERE BRRRINE: (i) Compounds. of Formula (1) may be.
pr epased _by_Na{Nt{atzﬁﬁjdaiomrégs&ﬁmﬁrbaﬁmggnﬁs%I,9y10,ﬂﬁfeﬁﬁh@%x&t%mamp@ﬂoomand
nore specifically in the anpl es heréi'nafter. Processes for the
dibenzo[a,c]cyclohepten-5-ylamine; and
2-{N-[(55)-3,9,10,11-tetramethoxy-6,7-dihydro-5H-dibenzo[a,c]cyclohepten-5-
yl]carbamoyloxy }ethyl disodium phosphate;
and pharmaceutically-acceptable salts, solvates or pro-drugs thereof.
20
Further particular compounds of the present invention include:
2-morpholinoethyl N-[(5S)-3,9,10,11-tetramethoxy-6,7-dihydro-SH-dibenzo
[a,c]cyclohepten-5-yl]carbamate;
3-(1-methylpiperazin-4-yl)propyl N-[(5S)-3,9,10,11-tetramethoxy-6,7-dihydro-5H-
25 dibenzo [a,c]cyclohepten-5-yl] carbamate;
N-[(55)-3,9,10,11-tetramethoxy-6,7-dihydro-5H-dibenzo[a,c]cyclohepten-5-yl]-2-[2-
aminoacetylamino]acetamide;
2-(1-acetylpiperazin-4-yl)ethyl-N-[(55)-3,9,10,11-tetramethoxy-6-7-dihydro-5H-
dibenzo[a,c]cyclohepten-5-yl] carbamate;
30 N-[(55)-3,9,10,11-tetramethoxy-6-7-dihydro-5H-dibenzo[a,c]cyclohepten-5-yl]-4-(1-

methylpiperazin-4-yl)-4-oxobutan-l-amide;



preparation of novel conpounds of formula (1), are provided as a further
feature of the invention and are as described hereinafter. Necessary
starti ngwebses2ai s may be obtai ned by 20 standard procedur€erGahl/agani c
chem stry. The preparation of such starting materials is described within
t he acconpanying non-limting Exanples, . Alternatively necessary starting
mat eri al s are obtai nabl e by anal ogous'yécedures to those illustrated which
are within the rdinary skill of an organic chem st. Thus according to

I
anot her aspéct*%t-[PRe il ht-tegametiogmepotinudrer H-Aberel aalcaclohgpieray- 25 be
formed by depfy@tgﬁl?‘.}dﬁ%@ig%{@ﬁfbﬂ&ﬁ et N€ fornula (1) wherein at least 1

functional gr exanpl e, am no, hydroxy, carboxy or

phosphor yl oXN-{ §r[aupaidardyl- beh)Rhlcciaatbytus(SRg, %, 1 I-eaailctiox§ SIUaMGarousied t o
prepare a conmpound of the forrmula (]). Protecting groups may in general be
chosen from aibegrolpicyslobepien-ded@ninBed in the literature or known to the

quest Pon.  and g SBARRRART) B BONIER BEE T Ruisbd S BB PG o1 oups

may be renovedileyzéay]sovepeestyl Feibapdicas described in the literature or
known to the_skilled chem st as appropriate for the renoval of the

prot ecti ng \WD-628H8211), Hetetramethorp96/4dihydrg-Shi-dibpniota.glerelphepten-uch net hods
bei ng chosen f . of e protecting group wth mninmm
di sturbance o ﬂﬁ%@ﬁ%gylg%gg%&le@gg@%%kﬂﬁoesmrlréot?’ecuI e. A suitable protecting

group for a4hyefmdshingsxpbitsl-NE[QFS)EXAMD)] 16 teRimethyk 187t hy &b G¥RdibegaPeci al |y
benzyl), a tri Cl _4al kysilyl group (especially trinet hysi%,yl or
t ert -1ut yI dilarelcnGlobenten-$-yllcarbamatgi 91ddi - C1_4al kyl silyl group (especial ly

di et hyl phe si |yl di arwl C1 4al i es i al .

ert- but o1 dronans bt i-A S s R BB RGBS g

C2_4al kenyl grseL@ibedR$0Eei1abheptenl 3-yl1darbanded; 4al koxynmet hyl group (especially
met hoxynet hgl ) or a tetrah drO{)yranyI group (especially

t et r ahy @pépharmagedficplly-serepiblsrseits c solypes orpiptdregsshereel. t he above protecti ng
groups will necessary vary with the choice of protecting group. Thus, for
an 10 exanpl e, arylnmethyl group such as a benzyl group may be renoved, for

exanpllse Sy@hesil W COMPOAMds W tIRVESrmalL@) al yst such as pal | adi um on- char coal .
Alternatively a tria Si or an aryldialkylsilyl group such as
tert - but ydi néiamposndsef FormalafiDmsanhe plepargd by hynmbenefiproespsasas geramadlyed, f or
exanple,, by.treatment with a suitable.acid.such as h ochloric,. sul phuric,
ohosphorietersel FReetlsp ko St B0 5 e e e YRR AP s b B Ui
f1 uori derégasdtionof h8vel @Empurds WP FbrefilP(), af BbAHEPhYa hetheAfufiYd SNgBNI UM
fluroide. "Alternatively an alkyl group may be renoved, for exanple, by
t r eat mennveytipn agcharglak described bdreigafteraNegessadyshirdeg waichialagnay be obtained by
20 standard procedures of organic chemistry. The preparation of such starting materials is
described within the accompanying non-limiting Examples. Alternatively necessary starting
materials are obtainable by analogous procedures to those illustrated which are within the
ordinary skill of an organic chemist.
Thus according to another aspect of the invention, a compound of the Formula (I) may
25 be formed by deprotecting a compound of the formula (I) wherein at least 1 functional group
is protected. For example, amino, hydroxy, carboxy or phosphoryloxy groups may be
protected during the reaction sequence used to prepare a compound of the formula (I).
Protecting groups may in general be chosen from any of the groups described in the
literature or known to the skilled chemist as appropriate for the protection of the group in
30 question, and may be introduced by conventional methods.

Protecting groups may be removed by any convenient method as described in the

literature or known to the skilled chemist as appropriate for the removal of the protecting



sodi um t hi oet hoxi de or, for exanple, by treatnent with an alkali neta

di aryl phosphi de such as I|ithium di phenyl phosphi de or, for exanple, by

t r eat mentwew/bs2a3 boron or al um nium trihalide such as boponGBoi/imesn de.
Alternatively a Cl_4al koxynet hyl group or 20 tetrahydropyranyl group may be
removed, for exanple, by treatnent with_ a suitable acid such as
hydrochloric or trifluoroacetic acid. ;§fernat|vely a suitable protecting
group for a hydroxy group i for exanple, an acyl grou for exanple a

C2_4al k&EHP Inguesiiong @@B@@qtmd%bemgahweﬁ sgras wmefaq%qucgfrab %e PEPesting|grgup
benzoyl ) hﬂﬁ%ﬂlﬁﬁfz@hﬁﬁ} h&?%@%stéls(%%fnfeproﬁ l%BHXe protecting groups wll

necessarl y vary 0i Ce O |ng group. Thus, for exanple,

an acyl groum suiebleasorbtisd K0P ¥dr adlydrox gacs@yib for @wmpramnﬁeylﬁ@ﬂ@vg@upfor
exanpl e, hydrolysis with a suitable base such as an alkali netal

hydr oxi d@SPe‘fJ y st @trlqntmlukmﬂyégr%lﬁcﬂﬁ:&nmlNiodtrrma@iﬂ@@ﬂylﬁorémtbmﬂcbnpmylsel&b| ng

0 5ip BhoP B LB RO AT SR o B AR 5
CL. 4al kQK%@@ﬁW&YtLButyIQQJhGﬁ}QMB/D( g ERgAkel gryuﬂ@gmﬁm o) )G, 4611(9 ﬁwg? aipony!

or tert-butoxycarbonyl), an arﬁlnethoxycarbonyl group (especi all
benzyl oX§spaeibgliyl), @rclahle.KW‘Ft Yraoeyp (Eepssrdly anathoxymeHwdyar)a The

deprot ect. condi t.i ons bov rot rou S.nece arll yary
P h oS i (Ptestil PSRRI . B Heep B I AR B i 6TV
for exanpbe protcAfy krodpOPWRI Sdéesbansyawath ki @hvlce of@k&@@tmegrrwwh@rfoaa@yl
group may be renoved for exanple, by hydrolysis with a suitable base such

as a|1@alewampkaarymlnxbﬁrw such s eRkenryl gronp niay bereroeddfaexaypieoky de.

Fenovea Migebaisrer sAf Buhiihen ot - chodthel S EnaRRy o HisftfaRér "

hydr ochlag rahquaﬁdylsﬂ Ugrbep QichR @&DB&&aﬁleﬂwmly%r 4 ﬂ1hﬁétwm9gilylcgr&§p fhay band an
aryl net hoxycar bonyl group such & enzY Cygcar bonyl™ group” may be renoved,
et

for exaempbesd, fiy ehgmpbg@nmatmnntov@h a suitsh such @s hydrechloric, sulphuric,

P SnBp g OEGiBro R b i Pt A e Rl ogs B .
(espe abdivnidite dBpréferibly tevhbutlam@ionien HerRe da tdrRitivbfy ;ﬁP(zﬁ ég% ;
or

hydrolysis with a suitable base such as an al kali metal hydroxi
exanpl e mayi hetremaves, feradiampieh byl freximgat wish ar @kabmﬁqilt“e 4al&yltselnph1db augh asgr oup

s hycr QRHREY PEFREE s oe R dSarTaet S et pete BB e Sieh ™ The
g_gade[:)l la8 #Hgﬁlgrdﬁ}?féﬁﬂﬁ\l}v&ﬁmmgﬁgfogﬂﬁgﬂg b(}m%'alﬁén"t Wlthl"alﬂbr&gblt A1GRiniBH J- : Mar ch,
publ i shed by John ey ons for general guidance on reaction

condi t i ¢nkalide such as boron tribromide. Altematlvely a C,.4alkoxymethyl group or
20 tetrahydropyranyl group may be removed, for example, by treatment with a suitable acid such
as hydrochloric or trifluoroacetic acid.

Alternatively a suitable protecting group for a hydroxy group is, for example, an acyl
group, for example a C,.4alkanoyl group (especially acetyl) or an aroyl group (especially
benzoyl). The deprotection conditions for the above protecting groups will necessarily vary

25 with the choice of protecting group. Thus, for example, an acyl group such as an alkanoyl or
an aroyl group may be removed, for example, by hydrolysis with a suitable base such as an
alkali metal hydroxide, for example lithium or sodium hydroxide.

A suitable protecting group for an amino, imino or alkylamino group is, for example,
an acyl group, for example a C,.4alkanoyl group (especially acetyl), a C,_salkoxycarbonyl)

30 group (especially methoxycarbonyl), ethoxycarbonyl or tert-butoxycarbonyl), an
arylmethoxycarbonyl group (especially benzyloxycarbonyl) or an aroyl group (especially

benzoyl). The deprotection conditions for the above protecting groups necessarily vary with



and reagents and to Protective Goups in Organic Synthesis, 2d Edition, by
T. Geen et al., also published by John Wley & Son, for general guidance
on protewmdnygogudups. In the foll ow ng process descripti onCT/oBosy9hDl s R -
R7, A, B, DD Ra Ro, aand b are to be understood to represent those
groups descri bed above in relation to ‘tl%r-lrrul ae (1) and (I1) 20 unless

ot herwi se stated. A conpound of the forfrila (1), or a conpound of the
formul a (1) wherein at least | functional group is protected, my be

pr epar edl@i0ig A Petestingaoun Thusiforexarples 48 aeyl grguprsagle ey amalkanoshpound of

?2%?;%?#35%0“@ ohfto T appadtal e iy ol B Wb fe pRERSHR e

PCT/ GBODask2i08 as alRBH mwd hedioxidd, fos eganhpeVitHigin @ Qotumaydiixide0 WIiTh mgbo n e
conmpound of the formula (1) into another congound of the formula (I);
B

c) when 28 apHEHLIIGH 8% ¢ tei-befpxycarheayl greep mag he remeyedhior exampls phyrtmaﬁgent

are opy et FUBREIPNER CoRaapR, b o GBI P ori s A TRR: R "

conpoundn@tn hemethaxydatbonik @oamnaiches a%@nﬁﬁwb@darﬁﬁn)fl%wﬂib' rday b remdved, fHEMOVI Ng
any protecting groups; 10 iii) forming a pharnaceutical |y acceptable salt,

sol vat eeé@mﬂﬁobﬂhwongeﬁi@bwer?Iﬁéta]r)/éh%l?h enpalbdiveeAnghasedound of the for rrul a

(X) and a co t f or mu )

Convent ent |y oo PBlezate e fo0 i asreporlsioap b oarhls. Bheior Atvaaroe  °
condi t i @hSexalnpld @CP?dl'@l lgyoupateeiany methyl 6X&nT) &hidhl iRiybdiemdnéd@er hydr oxy,
15 nesyl oxy, tosyl oxy or activated" hydroxy grouE The precise
condilGi @ﬁgng]gp@hé(@@ymaw@ asuitable base such as an alkali metal hydroxide, for example

lithium or sodium hydroxide; or for example, a tert-butyl group which may be removed, for
example, by treatment with a suitable acid such as hydrochloric, sulphuric or phosphoric acid
or trifluoroacetic acid.
The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March,
15 published by John Wiley & Sons 1992, for general guidance on reaction conditions
and reagents and to Protective Groups in Organic Synthesis, 2" Edition, by T. Green et al.,
also published by John Wiley & Son, for general guidance on protecting groups.
In the following process description the symbols R'-R’ A, B,D,R*R?,aandb are
to be understood to represent those groups described above in relation to formulae (I) and (II)
20 unless otherwise stated.
A compound of the formula (I), or a compound of the formula (I) wherein at least 1

functional group is protected, may be prepared using one of the following processes:

a) reacting a compound of the formula (X)
03
R2 "
R1
5 (X)
R® R

25

with a compound of the formula (XI):

L'- A-[CHR»)]-B-[CHR))»-D  (XI)



upon the nature of A For exanple, when -A- is -CO, L' may be hydroxy and
the reaction carried out in the presence of coupling agent such as

di cycl ohexgbpes2bodi i m de or 1-(3-di et hyl am nopropyl ) - 3-pChgBorededi i m de.
Optionally, a base may be used, for exanple an organi c base such as 20
triethylam ne. Suitable solvents are ug@glly aprotic solvents, for exanple
di met hyl formami de, or chlorinated solVents, for exanple trichloronethane
or dichl oronethane, ,The tenperature is wusually in the range of about -30C
to about GOCY*@gﬂgéﬂF%hFPvnég“HP;Wéar ambi ent tenperature. \Wen -A- is

(OO, L' ip§ usughek orllleaé‘otn;p\bﬂﬁﬁg"f' thB Yoty (@[n?ﬁgn&tﬂ-g}%ﬁ)rrfgélfl@d Gr|LP 25

which acts as’a |leaving group I'n the sane way as oxXYy, I'S nore

| abile. It cdornbda (I;aorned in situ. An exanple of an activated hydroxy group
is 4-nitrophepoxy, which can he forned by reacting a hydroxy group
( HO- [ CH( Ra) ] &B- [ Cr(1eB ) RICmyhafy 1Ny groumisidesisere igrating %?%Wﬁﬁ?f@}ng%mdéo’?)’eact i on

is uswgally c@55$Sgupwhgh?g§ﬁmgﬁgﬂaﬁ& sol vent such as dichl oronet hane,

acetonitrile or tetra ran, 1n'a tenperature range of about -20C to

t he 30 mdietaix atyefunetiatall pmups ateloptistdllygindtectbdv addi ti on, organi c base such as
triethylamne gr N nethyl norpholine is normally present. Alternatively, a
cormpoundndiheresdter Bnseasstyx) can be reacted with 4-nitrophenyl chl or of or mat e

0 [ G AT B R PR SR 0P dn s ol OPHH AW doocr i bea above

for theii) reactingmyoproecingpoupg of the formula (X) wth a conpound of the
formula, L2-[CH(Ra CHRb)] b-D rein L2 i s 4-nitrgophenoxy. Wen -A-

)]a B[ whe
i s - GBNURdprminga Phagnffﬁé%‘alla@mﬁpf?&ﬂeoﬁ@n%ﬂlva&ﬂ peirag thereof| or o.
Alternatively 5 when -A- is -CONH-, a conpound of the fornmula (X) can be
reacted with an isocyanate of the fornula CG=N-[CH(Ra)]a -B-[CH(Rb)] b-D
These react i dhs réacdon bewenn e odbmpowrdfitiedfopmbilai () ahda cpmpsaidad tied foambRse,
particularly an ogﬁanic b such as triethylamne, pyridine or N

et hy! mbs phot (GHER” PhrBal GRRY SD $isonvenicndy nerHBpedsIdpe andardicyiatiamst e h
h . iy - i i t ,
Lo Loy Shghahtonontifliofls. ENG ALIAThERLER, Y HapbcnfBiBIPbRAH BOLBLATE] NS,

of the swEsylery, todlé:rdraii ‘¥aiwitedahripegogtodp.0Thd precik®ednditeons ¥rpemdimgiargeBact ed
wi th 4-nitrophenylchl oroformate and the resulting intermediate reacted with
R17- NH2 UpeRide ngfuig phA- condi tions to those described above for the reaction
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presence of coupling agent such as dicyclohexylcarbodiimide or 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide. Optionally, a base may be used, for example an organic base such as

20 triethylamine. Suitable solvents are usually aprotic solvents, for example dimethylformamide,
or chlorinated solvents, for example trichloromethane or dichloromethane. The temperature is
usually in the range of about -30°C to about 60°C, conveniently at or near ambient
temperature.

When -A- is -C(0)O-, L' is usually an “activated” hydroxy group. That is a group

25 which acts as a leaving group in the same way as hydroxy, but is more labile. It can be
formed in situ. An example of an activated hydroxy group is 4-nitrophenoxy, which can be
formed by reacting a hydroxy group (HO-[CH(Ra)]a-B—[CH(Rb)]b—D) with 4-
nitrophenylchloroformate. This reaction is usually carried out in an organic solvent such as
dichloromethane, acetonitrile or tetrahydrofuran, in a temperature range of about -20°C to the

30 reflux temperature of the solvent. In addition, organic base such as triethylamine or N-
methylmorpholine is normally present. Alternatively, a compound of the formula (X) can be

reacted with 4-nitrophenylchloroformate and the resulting intermediate reacted with



15 When -A- is of the formula -SO2- or -S2N(R8)-, L' is preferably

hal ogeno, for exanple chloro. The reaction is conveniently carried out in
t he preseamaexaf2im base such as dinethylaniline, in a chlpeT/capeesnl vent
such as trichloronmethane and at a tenperature in the range of -20C to
about 60 C, nore preferably in pyriding at a tenperature in the range from
-20C to about 60 C. 20 A conpound of f 1ﬁu|a (1) may be prepared from

anot her conpound of fornula (1) by chem cal nodification. Exanples of

cheni calll HEH(RQ]MB‘(BQEI(R nbHd dade sepidricanditingy tatthess descaibgdl abovsrfor the

het er oar. ' (3 | ation h ryl ation, aromatic
haIogené%#ghh8gﬁa&§éégvyﬁgh?§§%@¥8§§. %%%mﬁggigfgﬁ Y% be used to add

new subslfi[(]pﬂm)gsa-pr[cmlzmdbf\yherepﬁiﬁtig mg,its(;ghgﬁd,,@ uents. Alternatively,
existing substituents in conpoynds of fornula (1) may 25 be nodified by,
for exanpl e, YhemathiioriCONER Ul dhpregarably halogene, paryidulatly shlorcor Alserhatively

s e GAE I RN b aPut Hhe SRTERE PG he LR Gritionghie o e

acyl at edo@fulh _@%\BL@H&R"% WBLCHRY T, SR TBRE réictibns &rOEoR%ARRRIIE carfBd 86din the! | de
or anhydride in t presence of a base, for exanple a tertiary am ne base

such as prgseraernflagdeise @articnlatlyran exgamysl ase, su@Dastokethylamise phridime ar hydr ocar bon
sol vent e.qg.. dichl.oronethane at. a tenperature.in the range faor exanple
300t o MmO TERB T8 AP Sshe St SR BB F R P R rign, gD B
PCT/ GBOBh2A8d sol¥ént! for 3RAWPIBIdi hEIEMBIhaf AR tefnREat@R ih HeGhORWYSHhSbOR -
process, an amno group in a conpound of formula (1) may be sul phonyl at ed

by t r@a2@enito theréfluxf tempesabirp bEthe aolvertk fltemntivedy,\al cosypopid nf/ihe fwinorla @) or an

al kyl or aryl sul.phgnjc. anhydride in the presence of a base, for, exanple a
ter %/i ar §a%h¥ Ff‘@ctggg\gagheﬁmgggqyﬁq ‘{rﬂtﬂ’%ﬁ’ieﬁ@,ﬁ therepifingiptarpediat r§6‘lt%mtﬁs HE h as
a 5 hyd 'KthI-QQﬂldéxofiifﬁﬂ]ﬁ_lt cdhdfiond kML QIBLRANS ov@ior thd RARRLVF Y BnipBuhd6f F ange

for exanple -30C to 20C, conveniently at or near anbient tenpéerature. In
a f urt hele fpemelagX) avitratompoand ofithe fomnulé Lf dCHMRY].(BICHORY hiDi whereindy'ds oxy
group can be converted into the correspondi ng di hydrogenphosphate ester by
t r eat meAtIHPPIEIPEY-  exanpl e di-tert-butyl diisopropyl phosphoranidite or

di -t gt - but yhywgi it gh@s @M@ms@&t Br 190, A0RHNG 'RE HRENAY RhloBerRMkd DI €

catal yst, for exanple tetrazole. sol vent such as an ether~solvent, for
exanpl e ekahplelthtbrof Tharactam ibeomsaitntl ¥ haried act inoie presemseiaf 4 paseanch &d out at
a tenperatu ge -40C to 40C, conveniently at or near anbient
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-20°C to about 60 °C.

20 A compound of formula (I) may be prepared from another compound of formula (I) by
chemical modification. Examples of chemical modifications include standard alkylation,
arylation, heteroarylation, acylation, sulphonylation, phosphorylation, aromatic halogenation
and coupling reactions. These reactions may be used to add new substituents or to modify
existing substituents. Alternatively , existing substituents in compounds of formula (I) may

25 be modified by, for example, oxidation, reduction, elimination, hydrolysis or other cleavage
reactions to yield other compounds of formula (I).

Thus for example a compound of formula (I) containing an amino group may be
acylated on the amino group by treatment with, for example, an acyl halide or anhydride in the
presence of a base, for example a tertiary amine base such as triethylamine, in for example, a

30 solvent such as a hydrocarbon solvent e.g. dichloromethane at a temperature in the range for

example -30°C to 120°C, conveniently at or near ambient temperature.



15 triester is treated with an acid, for exanple trifluoroacetic acid, in a
sol vent such as a chlorinated solvent e.g. dichloronethane at a

t enper at we o2/082the range -30C to 40C, conveniently at orPaP&BI0®64 0 gi ve
t he conpound of forrmula (1) containing a dihydrogenphosphate ester. In a
further general exanple a conpound of %anula (1) containing an am de can
be 20 hydrolysed by treatnent with fof“éxanple an acid such as
hydrochloric acid in a solvent such as an alcohol, for exanple methanol at
an el evat ed tIBAPEPShasPerab el efn PICEONVEISIONPRPGESS, an @MY SOUP & 2| n anot her

I el PHpTREoADR DA ARy e BIRERIGE vl oD B SRAE SHPART P

al cohol y reacti reb e1n aso suc

chl or i nargdulphbmgehlogidg or a2 skl arhiryrsalphbhiaaghyirida in the praeiey dftaliate, fo0.
around -78C. I n a further general exanple a conmpound of fornula (1) may be
al kyl at E3aBPleradgiianoHmingbese suck as trighiybaming.in ser axgmalsentol wne fchasan” al ky|

hal i de, I Ofno al kyl
ri 11 STERaBEh DL RIE SHnRRE e 3 Enfbkta T IR B80T S00-Eh0 5

base, fdROWXawplenialyianor gainamblasenieeduras a carbonate e.g. caesiumor 30
pot assi um carbonate, a hydride such as sodi um hydri de or an al koxi de such
as pot assi umIf-2 fyghengeseral expmple g qogipound of fpanuladDerniaininga hydroxy grogpl vent

Cenper avh & o NaPBTHES uliaRPuRhRE RRAEER R et SO0, SR, ©
further eexapieldi-terébutyn&iiddoptdplylpheshhotangidite bif digeit-butyl diedidipHospsdamatierigcycl i c

ring may be acylated using sinmlar reaction conditions to those descri bed
abovd Of ¢he prsgenge of asyitahlegratalysh famgxanplg Glipzolesyhsqieant suckras|anretherselivettes 5 A

conmpoun | r rdin rocesses
Geseri pat orapls ERARAGutacaf BY o, HARABCRn Y M BEAREERI N SRR
conpoundn eHe rafge #0TaNY 40°CXbonveRniE atkdt Qe Dibiptegapastuly féTRWrads, known in
the art. For exanple, when Ais of the fornula -C(OO and L1 is

4- ni t r optsawRAnG Ryth antexidigipgpganhiprerample Fuereperogxbynzaipyacksbatfagemperapye in
s rogoREC TR Gl e AR AT HRE ol MR iRl bicthie 2 1
or ganisC theste i$tiedled®ith afi a€dNior 8Ramisle tiifluPadei€hdid Ah @aBIvensRkk@gh such as
di chl oronet hane. The reaction is usually
chlorinated solvent e.g. dichloromethane at a temperature in the range -30°C to 40°C,
conveniently at or near 0°C, to give the compound of formula (I) containing a
dihydrogenphosphate ester.

In a further general example a compound of formula (I) containing an amide can be

20 hydrolysed by treatment with for example an acid such as hydrochloric acid in a solvent such
as an alcohol, for example methanol at an elevated temperature conveniently at the reflux
temperature.

In another general example an alkoxy group may be converted to the corresponding
alcohol (OH) by reaction with boron tribromide in a solvent such as a chlorinated solvent e.g.

25 dichloromethane at a low temperature e.g. around -78°C.

In a further general example a compound of formula (I) may be alkylated by reaction
with a suitable alkylating agent such as an alkyl halide, an alkyl toluenesulphonate, an alkyl
methanesulphonate or an alkyl triflate. The alkylation reaction can be carried out in the
presence of a base, for example an inorganic base such as a carbonate e.g. caesium or

30 potassium carbonate, a hydride such as sodium hydride or an alkoxide such as potassium t-

butoxide, in a suitable solvent such as an aprotic solvent e.g. dimethylformamide or an ether

solvent such as tetrahydrofuran, at a temperature of around -10°C to 80°C.



15 carried out in a tenperature range of -30C to 60 C, nost commonly at
around anbient tenperature. Acid addition salts of the conpounds of

formul a MO ome1prepared in a conventional manner by treRCT/GBOHOD64 uti on
or suspension of the free base of a conpound of formula (1) with about one
equi val ent of a pharmaceutically accepg:?bl e acid. Salts of conpounds of
formula 20 (1) derived frominorganic 6T “organic bases are prepared in a

conventional manner by treating a solution or suspension of the free acid
of a conpoundd 8fUFRST SXAHPIE13N YHSHSUSHEH, ring étrogsg um ¢ sptarteddreteiocyclic ring

phar mac i t ani - I [ : Lyelk th
DO S AR G ARG CARR o 0TRRR B RREF G ARLL A &
t r eat menh aefind @uparent conpound with the appropriate ion-exchange resin
in a standard fashion. Conventional 25 concentration and recrystallistion

t echni thesi L 185n i solating the salts. Compounds according to the
q
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The i derscribedin erndtichahPaemdgpphbativh e IPEET/GBOB197Nd preferably potently,
damage new y-fornmed vascul ature is desirable and is the subject of the
present i nverdt fgRAPoUndef 8y fapnplaEDapay beeknogmsy neraraddyamethpds kneven indhe may

bl ow D 031 eI AR AT BE AR na i PRI O
vascul atcompotfRbsithe tbriild @) oag bk ¥enied 89 e€actifg & campayhdisthOfdrmalLes t he

ability of conpounds to danage sel ectively tunour vascul ature.
Subcuf®aneous CaNT tunours were initiated by injecting 0.05ml of a crude

t unour 1 SRENsEPR7.aRPr oxi mately 106 cells, under the skin
over | yi %gét[‘ﬁlé%‘?@jér %Sg'r%‘gﬁgn%bfﬁ

12-16 week- old mce. The animals were
selected for treatnent after approximately 3-4 weeks, when their tunours
reached a geonetric nean diameter of 5.5-6.5 nm Conpounds were dissol ved
in stemithed-girophenyl glorafpierate dn thetnressesd afsrhass. Ipjefprably apgirganic bdseguah #  per

10g b0d¥ri%’%ﬁ0)ihlgrrr]1?ﬁe i TeHﬂB%'r'i Ig)g%eaﬁcus%iv%ﬂ& S\lljl\,{%n;ﬁ) ﬁggl%ﬁ%gir?%ﬁ nrc]ap YW r%{,c, igxi ksl U}?}lal,% scl e,

i ntraperi eal adnm ni'st ronin y, 1TV

gut amd chiri bubin 4 BefpS8RREE ang¥ bf BOPCOR G0 MdtiorhHaRly’as hduAd ambEaf - Inl .
Physiol ., 1958, 193, 161-168). Tissue radioactivity nmeasured 1 mnute after
an i nt tHURAIYUE- i nj ection of 86 RbCl was used to calculate relative bl ood

LLore B SRR Sl S SR L P SRR P and - o o
groups. ni@sed Bystrodein e a8¥RKiBH SESLspenstonRTNtEEREAGRe Of a thRpOIRIS thindWa (D) with
about one equivalent of a pharmaceutically acceptable acid. Salts of compounds of formula
20 (I) derived from inorganic or organic bases are prepared in a conventional manner by treating
a solution or suspension of the free acid of a compound of formula (I) with about one
equivalent of a pharmaceutically acceptable organic or inorganic base. Alternatively both acid
addition salts and salts derived from bases may be prepared by treatment of the parent
compound with the appropriate ion-exchange resin in a standard fashion. Conventional
25 concentration and recrystallistion techniques are employed in isolating the salts.

Compounds according to the invention are able to destroy vasculature that has been
newly formed such as tumour vasculature while leaving unaffected normal, mature
vasculature. The identification of compounds which selectively, and preferably potently,
damage newly-formed vasculature is desirable and is the subject of the present invention. The

30 ability of the compounds to act in this way may be assessed, for example, using one or more

of the procedures set out below:



15 in the corresponding tissues in vehicle treated animals. (b) Activity
agai nst tunour vascul ature neasured by fluorescent dye This assay

denonstr avee2/042¢3 abi ity of conpounds to damage tunour vaBCTIGBOUOM®64 Tunour
functional vascular volune in CaNT tunour-bearing m ce was neasured using
the fluorescent dye Hoechst 33342 according to the nethod of Smth et al
(Brit. Jnl. 20 Cancer 1988, 57, 247-258). Five animals were used in control
and tre The fluorescent dye was dissolved in saline at

6. 25ng/ ™ H BstdumopE yasewlawresmeasyied hypadipactive Aragerr s af t er
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obser vedasoutitire. UV i | 1 um nati on using an A ynpus microscope equi pped with
epi fl uorescence. Bl ood vessels 25 were identified by their fluorescent
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bind to preparations of mammalian tubulin can be 30 eval uated by a nunber
of met hdU8oR sacherd 2esangtHe mepn diageter of 5SHdt-5 Banbreppyndssydredispjved in

; Cure initi . . . : e . . b
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1991, 1 Tultbdr p&Phsion\Radde 8236 Mald £560 1h a8 fitbneal 2dmiMietraini i ko
N-[3-am no-9, 10, 11-tri met hoxy-6, 7-di hydro-5H ] ) o
di bentPokidney cyxer.clip frascls. gﬂt]aaébtaahbsdé% RpClegpagiiontechiitugdSapiskiggs Ann. |
1950, 568, 63-72),. ' t scul at.ure. h
fIuoreségﬁ?:ﬁ?éﬁﬁgg%ggﬁ%ggé%ﬁ%ﬁgﬂé%zgéggr$%?éggb §%%%§%%gggggégke€%}fused

vascul anntyfkhsm iRjcB&Po ERBCI Was ised el dublte YRV MISRIKIAY aba BRIFBItIG of
intraperitoneally. The I C50 of this conpound in a tubulinggolynerisation

assay wasrdiggugiut (dibinsgk D¢rokmop Bt Jnl| Ragiel., 18825, AR%913 )1 Jdye amimalsaperg 50) .

hi ined. the eff f d
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pl at eg iiﬁltlﬁ.o%%matﬂgnrsmti@demaewaluhd_tmin&me culture plates at a
concentration of 3x104 cells per well in 1Inm TCS nedium After 24 hours,
when t hdbA¢tivity ageinst tymouppascelatmie meastiged byfluorescent dyer e dosed wit h conpound

for 40 mnutes.at 37 2% . Qf.er this incubation the nedi m cont ai ni ng
drug was pi pglﬁ?se%ssam %mogﬁ%at%e & 1]1|tt)éo(,%)rmé)ounds to d%mage tdmour Vascutatire,
Tumour functional vascular volume in CaNT tumour-bearing mice was measured

= y )

using the fluorescent dye Hoechst 33342 according to the method of Smith et al (Brit. Jnl.

20 Cancer 1988, 57, 247-253). Five animals were used in control and treated groups. The
fluorescent dye was dissolved in saline at 6.25mg/ml and injected intravenously at 10mg/kg
24 hours after intraperitoneal drug treatment. One minute later, animals were killed and
tumours excised and frozen; 10um sections were cut at 3 different levels and observed under
UV illumination using an Olympus microscope equipped with epifluorescence. Blood vessels

25 were identified by their fluorescent outlines and vascular volume was quantified using a point
scoring system based on that described by Chalkley, (Jnl. Natl. Cancer Inst., 1943, 4, 47-53).
All estimates were based on counting a minimum of 100 fields from sections cut at the 3
different levels.

The ability of the compounds to bind to preparations of mammalian tubulin can Be

30 evaluated by a number of methods available in the literature, for example by following

temperature initiated tubulin polymerisation by turbidity in the absence and presence of the

compound (for example O.Boye et al Med. Chem. Res., 1991, 1, 142-150).



then gently washed in 2m s of HBSS (Hanks' Bal anced Salt Sol uti on purchased
fromLife 15 Technol ogi es Ltd, Paisley UK, Catal ogue # 24020-083) to renpbve
any det ashed2/eid s. The washing solution was then renoveBCT/aBdl/03e4
adherent cells remaining were trypsinised using 300l of |x Trypsin-EDTA
solution (Life Technol ogies Ltd, Paisl E%/’ UK; Cat al ogue # 43500- 019) at
anbi ent tenperature for 2 nminutes. The“trypsinised cells were then nade up
tolm wth Bi ol o cals t hen centrifuged at 2000rpm for 2

m nutes. The & -é['QIaF“}S‘é‘f‘P gtlm] -ripethepehdedih Y‘%Oéafol ume of 501 of TCS
Bi ol ogi I n [ o] t ells
on & hacrRarlont %ﬁ ABEHA AR, Fetflch ARLR LB Mnf 10N 308, 357
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t he nungr i n undgsed contral wells (d), Hras5 necrosis nodel NIH 3T3
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i npl ant ed subcut aneously into the left flank of 30 nmal e nude m ce

(8- 10\/\BML‘&W—QQEMCUI um of 2 x 105 cell s/ nouse. Tunours were
measured usi ﬁ%lﬁcﬁké u?é?iclhé %?&%%%ﬂoﬂﬁ&s ol t‘BHB e?énc% ﬁ}ﬁ'} ?Fo &G0 days

9-14 after wer e dose ravenousl

or mtrapleuubthHma\tvhry, once on WO 02/08213 PCT/ GBOl/ 02964 -26 day of
random sation_and cull 24 hours after dosing. Conpounds were dissolved in
20% 'Rydr oxypHOBELs b\@feaplésfiémba@%gqlﬁm epatdy % WelbHssua FUISHE Disesat apH 7 and
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t umour s wiks ataSoes serflueh@MitR RES Weteatokéd Mtﬁ@ﬁmﬁo&kﬁﬂoﬁﬁﬂ niihuteeat 35°@y5%
pat hol ogi st and scored from O, neaning no significant change, to 10,

meani ng (k- r’@f@%thleen@batson tirh enegdivm CItanieE desgwpd I@Qet&:daﬁﬂ apd (Icteor;ﬂs weed
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invention there is prOV|ded a pharmaceutical 10 conposition which
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conposi i 9y iR tdfipRath R0} S Hik . eTHeAfypRinded RAM WELHAA AT uf @' 118X ampl e
e e with TCS Biologicals medium, then centrifuged at 2000rpm for 2 minutes. The cell pellet
20 was then resuspended in a volume of 50ul of TCS Biologicals medium. Total cell counts
were obtained by counting the cells on a haemocytometer. The amount of cell detachment

was calculated by comparing the number of cells remaining attached following treatment with

the number in undosed control wells.

25 (d) Hras5 necrosis model

NIH 3T3 fibroblasts transfected with Harvey ras, clone 5, (Hras5 cells) were kept in
continual passage in Dulbecco’s modifed Eagles medium (DMEM) containing 10% foetal
bovine serum (FBS) and 1% glutamine, at 37°C in a humidified incubator gassed with 7.5%
carbon dioxide and 92.5% oxygen. Cells were implanted subcutaneously into the left flank of

30 male nude mice (8-10weeks of age) at an inoculum of 2 x 10° cells/mouse. Tumours were
measured using calipers and randomised into groups of 2-4 mice between days 9-14 after

implant. Mice were dosed with compounds, either intravenously or intraperitoneally, once on



tabl et or capsule, for nasal adm nistration or admnistration by

i nhal ation, for exanple as a 15 powder or solution, for parenteral

i nj ecti ow@bned2uxli ng i ntravenous, subcutaneous, i ntranmuseal/aB)1/02964

i ntravascular or infusion) for exanple as a sterile solution, suspension or
emul sion, for topical admnistration for exanple as an ointnent or cream or
for rectal admnistration for exanple 8s a suppository. In general the
above conpositions may be prepared in a conventional nmanner using

convent idenaf raadeingsiaben snd Qdled R4 howispfisi dosirgs Gimpdvadpwersahissolvedém0®n ar e

advant agequsl resented in unit, dgsage form c ound will naormally
be adm'g1 Oé(yérgg%’lgbea% Or?lreﬁtlngdﬁigﬁysé(ﬂf’ﬂg?els nea?t p&ﬂff‘r_’cgg@%gm?ﬁ?lﬂﬁeﬁ’g range
5- 5000w, PAIpef AUAbBdyWEigRt. PRENoRE FereQixcisB® weikHERland pla@ed irARTeted fRkgliy, 0. 1
- 1 00ng/ kg. A unit dose in the range, for exanple, 1-100ng/ kg, preferably

1- 50ny/ Kyed of revvosisigdudisidyak thingursoy avessepsedrfonm d dgematoxylin/eosin stained-slide

t herapeytically-effective, dos A unit 25 dose form su as at or
capsuPe et alesiP staFA AT Y. sleaBa g er i oRbningr Bab Dentia St . as
stated aBedSisITR &hidRy of exdnlASd PAMIdREd hokirafier) LPRRAREHbICy Q¢ ulature
prophylactic treatnment of a particular disease state wll necessarily be

vari ed dependsurgd by thehfudressenttdye ateghhd desé¢réed duategnabbveadiiamige i atorod 68 t he

severity . f the jillness, bei reated. Preferably a daily 30 dose in the
range of O9MEgAdiEseme eeWB{}]ig’déa &r the daily dose will necessarily be

varied dependi pgcoRR th ATurRs sgebCatRdinveRforPREL] Cgﬂo@fdeﬂ‘ag}hﬁnﬁzfceutical
adm ni stration, and the severity WO 02/08213 PCT/ GB01/ 02964 -27 of the

i |1 nd9s cbmippsjtion whiabcomicises ai¢angpopnd loé thefoimulan(ll s defenedgreibetimt er i ned by
the pragtitioner who is treati an rticul ar .patient. According to a
furt hor PheBSENGRIY AeeopRelscRl sahvhnen ok vefherept ibRsordier 476 mpound of
t he for%gﬁn&gati&[lch&gg%%@}ﬁén@g}&Mrigtz_:cepjt abl e salt, solvate or pro-drug
t hereof "as defined” 5 hereinbefore for use in a nmethod of treatnment of the

human or ani maTh&oaypdsjtidnreaypeyin aXofrarstitéhie fararal admafisttadtien pioeseatpleavent i on

is aco und of formula (I), .or a har maceutical |y acceptable salt,
sol vat e ‘BHCSF GaRfY f?fﬁ@ﬁaééf‘%mrflﬁfaueg@Paiman%a% Helatiog JRyerAmRmle pY2 a

conpaendhoRlief G sBHitRdn{ fok pahtefal REHITRERIhIAGR ihifa REEED s ARBINEALSL » SOl vate or
pro-drug thereof, for use as a nmedi canent for producing a vascul ar danmagi ng

ef fect iimrandsoulag imydHiasamdbedr afusran) feuctangde as hstemla sblating. sudpensioaocor di ng to

a further aspect of the invention there is provided the use of a conpound
of the FH}“ﬂﬁb‘F‘h%?rl tppicgladmipigigat 8&?’?36‘31?‘?93 %‘g@BB’E%PéC@%IPtOF ?%rdF‘%}é]t e or

B; gagggggwﬁﬁggfagm& g‘ggﬁ?@{@%@%ﬂ&y. Ofy RndFRMhE 3Bt cohiYositisfs indy bBe
prepared in a conventional manner using conventional excipients.

20 The compositions of the present invention are advantageously presented in unit
dosage form. The compound will normally be administered to a warm-blooded animal at a
unit dose within the range 5-5000mg per square metre body area of the animal, i.e.
approximately 0.1-100mg/kg. A unit dose in the range, for example, 1-100mg/kg, preferably
1-50mg/kg 1s envisaged and this normally provides a therapeutically-effective dose. A unit

25 dose form such as a tablet or capsule will usually contain, for example 1-250mg of active
ingredient.

As stated above the size of the dose required for the therapeutic or prophylactic
treatment of a particular disease state will necessarily be varied depending on the host treated,
the route of administration and the severity of the illness being treated. Preferably a daily

30 dose in the range of 1-50mg/kg is employed. However the daily dose will necessarily be

varied depending upon the host treated, the particular route of administration, and the severity



effect in a warm bl ooded ani mal such as a human being. 15 According to a
further feature of the invention there is provided a nethod for producing
a vascul avodaesags ng effect in a warm bl ooded ani mal, suchrawGaoheeyan bei ng,
in need of such treatnment which conprises adm nistering to said animal an
effective amount of a conpound of forﬁzla (I') or a pharmaceutically
acceptabl e salt, solvate or pro-drug fHerfeof as defined hereinbefore. 20
Accor di ngfl to a further aspect of the present invention there is provided a
conpound! dte illpess Hging trepiedo Acspraingly bgopimumdosageapenbs detemiped kythgat e or
pro-dru er eof J. . Lo .Qrm of a pharmaceutical conposition,
when do écft&?lr? i%?ogléggegé‘ggs%(ﬂgﬁé%u i 8{/1\/%1}&35 split doses) produces a greater

anti-tunour ef Aeeérdingan avii@ierasgdcngt e gRsEt iivvedtiviethereS8 providbiidongiduaat s of
a nethod of treatnent of the present invention include but are 25 not

i mi t ed of &he formplai(Diosn Pbarmagawinally pesrptabletsalioiolvag ehtrprdes tigreof agdadinslon of
tunourg, 1 .3He é&é‘%?r RE i k‘ﬂ?f%ﬂ{ad df@r%&t?&g‘?gf tht WEmhe of SiiGaPYsd) tglfthérléllmur on
cessation o rea mantl, S| OW ng (0] I Sease progression. I I'S g&pect ed

that when a Airinedfeafurd bEAE FRRENtAfhiventien RrLco@ifound BF Rtnuli(I), 8r adm ni st er ed
to a warm bl ooded ani mal such as a human, in need of treatnent for cancer

i nvol vi Mjaunaseptically apasprableswltdsolyainenprofdrag dareabier yielap apnasinasenan ef f ect |

as neasur 30..by,  for | e e or .nore of.: .the extent .of the
oot s oasfeniyigcohtioutd BB ua Lotk piffheetlicalh RIS I Sl 0t i on and
the sur\prydtugthérgof, Y69 e 98 AkdickrathtFBPp/0ddaRg a vatBlafaeRhEh R BfEQ iRaf Ur t her

aspect of the present invention there Is provided a nethod for the
pr odulét ivenimdploededpapntlsnclianabimen ediigct in a warm bl ooded ani mal such as a

human, | uhi gl SOUBLGSER SATRL LS DBLR SRbd AL IkobiBedind g oses an

effective a
phar macefipeahd ¥f tBe ERRUBIE of @lpharnfeéMRhBy Rcephble d5lMGoVAR & Pro-dRugdr ef er abl y

h
in the formof a pharnmaceuti caF)_conpom tion. According to a further aspect
of the pheseerin themamifaciwretod emeedicanenbior yexlingherprodoetiongf a wahenlandagtagingt of a

cancer invol.ving a solid tunpur in a warm bl ooded ani mal such as a human,
whi ch ¢§ ?tilgé‘s‘ga&[f‘ﬁl?slﬂ?iet%eqni"ﬁa SPBhgsa?PiurH?ﬂlﬁeé'ilg'i n divided doses an effective
amounts of a Ao ffthéideitetofthe inVéntRRANTBEEHb i h Ynelitsdemdt pRidaciag! t .
solvate or pro-drug thereof, 10 preferably in the formof a pharnmaceuti cal

conposi taivasculaclaoadinggfieet ia afwartrhlepodaspairalosuchiae a pnmea beingnnesed ofisucher e

5 20y MRS o, SR SR 8P TR SebRE00R s LA o7

pr o- dr ugfEan@ofl) o4 si@madduyichlly 4c0&pthé BI0E01ate RAPFRERY th&Gdf as defined
hereinbefore.

20 According to a further aspect of the present invention there is provided a compound of
formula (I) or pharmaceutically-acceptable salt, solvate or pro-drug thereof, preferably in the
form of a pharmaceutical composition, when dosed in divided doses (also known as split
doses) produces a greater anti-tumour effect than when a single dose is given.

Anti-tumour effects of a method of treatment of the present invention include but are

25 not limited to, inhibition of tumour growth, tumour growth delay, regression of tumour,
shrinkage of tumour, increased time to re-growth of tumour on cessation of treatment, slowing
of disease progression. It is expected that when a method of treatment of the present
invention is administered to a warm-blooded animal such as a human, in need of treatment for
cancer involving a solid tumour, said method of treatment will produce an effect, as measured

30 by, for example, one or more of: the extent of the anti-tumour effect, the response rate, the

time to disease progression and the survival rate.



conposition, which together add up to a total daily dose, for

adm nistration in divided doses 15 for use in a nethod of treatnent of a
human or vaaormed2idbody by t herapy. According to a further aBEEGBIUH296he
present invention there is provided a kit conprising two or nore fractions
of doses of a conpound of formula (1) 5. pharmaceutical |l y- acceptable salt,
sol vate or pro- drug thereof, preferabl§°in the formof a pharnaceutlcal
conposi tion, whicf %w%&%r add ug to a total daily dose,

admi ni strati dHeP 'Eﬁ BIASRECt 05 Hhe REGSERIIN KRB “éFr? l?rﬁfﬁ\élfie‘h% H@&Odcff)r t he
present th@gx%aﬁét% dt f&‘%@cdlé?r dahf ﬁfé@%ﬁf ?15' al‘ﬁ:l 5de§'aﬂﬁnal%llcﬁ 40, (Al

fractions doses of a conpou or mu arnmaceut| ca y-

accept abrvlech;aimprlsmhdaahmstmngxbealdraugnalhﬂedﬁmded dobéscdn etf&gevd”lzﬁﬁownﬂdf Wp to a
total daily dose uni t sage fornms for admnistration in d|V|ded
doses; a‘eﬁalpgsncb?f forRvaither PhuzHecytisAly: asreriehicaltsal @torigdrymiharsof,

Accor invention there is provided a
Kit %I %flglglb B%%Q% A3 (r&r%?ée& Ecjaag% I olﬁé "doses of a conpound of fornula
(1) or phar metaevidiggdol ayfurtampécmbf thepadstnt i8drvioh €hede isprovidedig nickiRideof |

whi ch together add up to a total daily dose, 30 together with a

phar mac &8k reakinest of @capges o WRE p SPIEhUMORT e Wpigh- blqoae%mlfnahwa@é afhymes; and

pCr) G0 3] b g AR 088 AP ARG R e R AAEBTt v ent i on

t her e i sompovndieftfotheala(ber pharnmosmieuitg ackphablenultasolvaje @pro-drug thereof,
pharnaceutlcally acceptabl e salt, solvate or pro-drug thereof in the
manuf'Qc trferably in thasiorm ofemhamenceytinal eanapasifidNon i n di vi ded doses for use in

the pr oducti IA%@%\ d?[gﬁ’@ Vﬁﬁﬁéij a@f)ef‘cg gfrﬁlg Pégel'ﬁflﬁ C%EIP{] C I‘ml %cpé)glgglc?ﬁeﬁal such

as a human. ur aspec esent i nvention there

IS provicdegribing twé er ﬁfor@fra&@ﬁp@ﬂditﬂbe@f)f d ﬁj’rﬂpduad of )'orﬁfula (I) or pharmaceutically-
pharmaceutical | y-acceptabl e salt, solvate or pro-drug thereof in the

manuf actageedtaple Se@ltrr&cdv%ﬁ’éw dryg themel rreferakhy igthe fore;of iacRbarmarssuiical or use i n
the pr O% %o? Hon Q{hl@fpt r].g)etJ’O a%{){agﬁglp'hdg)s%rfé\g%drﬁjg sf)rgtqg din 1v1?§éi dgsegh as a

human. I ng spec Irnventi on ere

pr oviidedor ue il enefiiodeof tﬂe@trﬁeﬁiﬂ)ﬁw Bdm@ii off il odfy by thdrapy.
pharmaceuti cal | y-acceptabl e salt, solvate or pro-drug thereof in the
manuf act ur e drccardingiiogeieher Fpect SfiteprasentdnyesHon theas pinteviderbakis for use in

L A e T
be adm nié&dpeibidsalt, solvate or pro-drug thereof, preferably in the form of a pharmaceutical

composition, which together add up to a total daily dose, for administration in divided doses.

20 According to a further aspect of the present invention there is provided a kit

comprising:

a) two or more fractions of doses of a compound of formula (I) or pharmaceutically-
acceptable salt, solvate or pro-drug thereof, which together add up to a total daily dose, in
unit dosage forms for administration in divided doses; and

25 b) container means for containing said dosage forms.
According to a further aspect of the present invention there is provided a kit
comprising:

a) two or more fractions of doses of a compound of formula (I) or pharmaceutically-
acceptable salt, solvate or pro-drug thereof, which together add up to a total daily dose,

30 together with a pharmaceutically acceptable excipient or carrier, in unit dosage forms; and

b) container means for containing said dosage forms.



to a warm bl ooded aninmal, such as a human, in any one day period (for
exanpl e one 24 hour 15 period frommdnight to mdnight) is divided up
into twoveooorese3 fractions of the total dose and these frRCTGBOEOAGEL
adm nistered with a tinme period between each fraction of about greater
than O hours to about 10 hours, prefergbly about 1 hour to about 6 hours,
more preferably about 2 hours to abouf”4 hours. The fractions of total
dose nmay be aboug unequ Preferably the total dose is divided

equ or qual . .
into two paﬁ%omfr’c‘g aﬁ%@ﬂ@%&ﬂ&@@%f”d”%ﬁ@ﬁHEI“’: is ppoyideckthe upgof nt erval s
bet ween > 1 1.5
nour s, | Shageyl paraula g oF PRERET AR piab T ARAle of hidhug BERLE i
about 4 tieomasyfactbeutf adnddidamens forabiministbatioaun dividddalobesSobudedntise podualeaut 6

hours. The tinme interval s between doses may be any nunber (i ncluding

non- i nt 8§ar~ajcular dappgine sfeqdn avrmdtended ot sueh g and 600 ni nut es,
pref erabl y bef 14 7 ! | S| - doses
are adm ni st Z\rc\gg%l%ta?ﬂngh%nzgg?c\%/gf{sﬂk@g‘%sg\gtelh{;%glgﬁweg%gﬁ r?r\gg&ﬁ%lgagoaﬁ é(V(e)qual

or unequampoiicdffoahhly (I)\we phasrsewiceallyghooeptabletshlt,aotviattbori pad-drugadhededf et ween
them of greater than or _equal to 1 hour and |ess than 6 hours. Mre

pr ef er adfieymppagiecd ajpedieameah fagjadmingstegtion ip dividedglosgsfopseip e pradvstion
greater ofﬁ:‘? ﬁtﬁ‘-@%bc%feﬁé%'t'ﬂnl aly %Pooﬁﬁ&’ﬁﬁpﬁi‘ﬂmﬁﬁ?%hh @R 5 hours. Yet nore
preferably o “dosed ar e given wth a tinme interval in between them of
greater thamoordipiadla fufthévispdeouf the prdtehtdfgentibAthesd isgaordled Behsdrot s. WO
02/ 08213 PCT/ GB01/ 02964 -30 Particularly the total dose is divided into
two g8 cemppnndoffaympa (Bi9spharegeetically-agrepiahle sakyiselyate aripierdrug thesgaf inpet ween
doses o - ] : - n ual
o aboutn iR FaulelRd ALNERA rd BBk bhT BRHLS BRE 4P5R b A rBGue:ER
parts wat e atteyurbeurapfecttin @Gikain-Mbdded abiraltsutiead Manatal bet ween doses of
greater than or equal to about two hours and | ess than or equal to about 4
hours. For theDixigedidases alsp cabrsbiplit Aeses.aneans o the tojahdesgdo e admimsteisa of

excamp) o Shaar e il 3 Rl 7 o ofF ot (PR Be biE2 b8y,

105 nenypkfsd frEmsanaihe td Meinightyis dakiddd up iestwo & risre flactlbrtof eatoyal dde:
meani ng. The anti angi ogeni c treatnent defined herei nbefore may be applied
as a solagd these frpstions prepagyninisteeadyagith p Hmgeried between gachdrmstiomaf afout Beeater

I nventi WHlin Piurdlo RLE1P ltlcnl%, p%éfQI%BS'Q&)gﬁt 1 hour to about 6 hours, more preferably

about 2 hours to about 4 hours. The fractions of total dose may be about equal or unequal.

Preferably the total dose is divided into two parts which may be about equal or unequal.
20 The time intervals between doses may be for example selected from:
about 1 hour, about 1.5 hours, about 2 hours, about 2.5 hours, about 3 hours, about 3.5 hours,
about 4 hours, about 4.5 hours, about 5 hours, about 5.5 hours and about 6 hours.
The time intervals between doses may be any number (including non-integers) of
minutes between greater than O minutes and 600 minutes, preferably between 45 and 375
25 minutes inclusive. If more than two doses are administered the time intervals between each
dose may be about equal or unequal.
Preferably two doses are given with a time interval in between them of greater than or
equal to 1 hour and less than 6 hours.
More preferably two doses are given with a time interval in between them of greater
30 than or equal to two hours and less than 5 hours.
Yet more preferably two doses are given with a time interval in between them of greater

than or equal to two hours and less than or equal to 4 hours.



and/ or treatnents. Such conjoint treatnment may be achieved by way of the
si mul t aneous, sequential or separate adm nistration of the individual
conmponentwo of/o2me treatnent. In the 15 field of nedical oPCDIGBOY0I9G4 i S
normal practice to use a conbination of different fornms of treatnent to
treat each patient with cancer. In rred'hﬁal oncol ogy the other conponent(s)
of such conjoint treatnent in addition“fo the antiangi ogenic treatnent
defined herei nbefore ma : surgﬁ%ry, radi ot herapy or chenot herapy. Such

y be: surger :
chenot her apyartsplartydhe ipsaldgee is dividsd i twonaslg ovhidsmay be phouspeunl peurgganal : 20
(i) othey: q ' ' 1 ffer chani.sns from
t hose de 1{@%%&%2@%@@13@% &F e&;(lfg%(r)il%%%%ﬁé#?ﬁb%%% tgél,%olgt%'iogﬁ or¥ da?ssid;\ neog;;rri n
av(33 f enadlitoabowAdionss ati n, endostatin, razoxin, thalidom de) and

i ncl udi ng vascul ar _endothelial growh factor (VEGF) receptor tyrosine
ki nase i nhi BYlesmarticripdydhe tofad dogedig giplided: intwsiavocasie mhisdaminbe ahaout peial it

and B Db AT CIER dok i aReal Bpan s s dptn VG RRART By wibon 2255

i ncor poreghsido ABsi4rhoays. ref erence); (ii) cytostatic agents such as
antioestrogens (for exanple tanoxifen,torem fene, raloxifene, droloxifene,
i odoxyf ene) Fopthsgeetdeaesrnf donbtrthe feammp Reouteigdhe descriptian ofttihe pestadymeasethe

i nhi bit (for, exanpl e .@anastrozple, letrazole grazal e, . ex st ane),

ant | pr ogi sehRE BRIRUR B JRRHES Bhor sSARF B0 R RRS 3 AT bl

bi cal ut apbsltel,.5 ByRE ee@hPTRADBtiinales. ERRWhag i ©f <dd ha9itdabhadertishay (f or
exanpl e goserelin acetate, luprolide), inhibitors of testosterone 5a

di hydPomestnbgase (for exanple finasteride), anti-invasion agents (for
exanple netal rotei nase inhibitors lLike. imastat and inhibitors of

ur oki nase pl as I%Bg %téar?gg’g? ML Pﬂﬁﬁ‘ﬁsﬂ}eﬂé‘ﬁﬁl _ @5%? 8@36%1 as-aéfiertglgré‘BYor
funct i or} nafdnidé, bih bdfiGorfo Ddodvoind BE ihelinfenti6h, A8 or (iHWEHthel RiBkianéact or s

i nclude for exanple epidernal growth factor (EGF), platelet derived growh

fact or @ndlontrpaimsaist Sugh eamieint freatment majche dchieved byway phdlesipulganeons f act or
ant i bodi_es rom h factor.receptor anti.bodies tyrosine kinase jnhibitors
and sor iraep S sPrRE bR BF pRIRIREA R meph R SBLEE okpRREE 1Bt

nodi friserfield dOmhe@¥aBRESog T & AEIANYractidel t¥ st brBidhtesh dff BfferNAERhS of

edrecol omab); and (v) antiproliferative/anti neog{x;stl ¢ drugs and

conbi nattieaiment Fetreas fachapatiortewith eangerdils aredicghersiobngy theseiber compomentéBtodbol i t es
(1o o rOhL il A oL e LS D BSPebbBay. 10
L B AR R U AL S RS0 ot AL DN
m t hr amgeteggriespif sharapenticlegintat i ves (for exanpl e
20 (i) other antiangiogenic agents that work by different mechanisms from those defined
hereinbefore (for example linomide, inhibitors of integrin atv33 function, angiostatin,
endostatin, razoxin, thalidomide) and including vascular endothelial growth factor (VEGF)
receptor tyrosine kinase inhibitors (RTKIs) (for example those described in International
Patent Applications Publication Nos. WO 97/22596, WO 97/30035, WO 97/32856 and WO
25 98/13354 the entire disclosure of which documents is incorporated herein by reference);
(i1) cytostatic agents such as antioestrogens (for example tamoxifen,toremifene, raloxifene,
droloxifene, iodoxyfene), progestogens (for example megestrol acetate), aromatase inhibitors
(for example anastrozole, letrazole, vorazole, exemestane), antiprogestogens, antiandrogens
(for example flutamide, nilutamide, bicalutamide, cyproterone acetate), LHRH agonists and
30 antagonists (for example goserelin acetate, luprolide), inhibitors of testosterone 5o-

dihydroreductase (for example finasteride), anti-invasion agents (for example

metalloproteinase inhibitors like marimastat and inhibitors of urokinase plasminogen activator



cisplatin, carboplatin); alkylating agents (for exanple nitrogen nustard,
nel phal an, chl oranbucil, busul phan, cycl ophospham de, ifosfam de,

ni t r osounve@s2/of2is ot epa); antimtotic agents (for exanpl ep@r/asal/edokal oi ds
li ke vincristine and taxoids |ike taxol, taxotere); enzynes 15 (for exanple
aspar agi nase); thym dyl ate synt hase |n8 bitors (for exanple raltitrexed);

t opoi sorerase inhibitors (for exanpl e” %lpodophyllotoxins | i ke et oposide
and ten|p05|de ansacrine, topotecan, irinotecan). As stated above the

conpoundEceaEr H‘fé:éFOPhartd%m;?F@@é)rﬁtgfqvﬁb EARtordHnGHios, BRCh arostia Sactargincluds dor
| f { d t
T S e e T

st at es \il@oesuchaphiisioges imnele@wmgf@dwsansnb@@ley f'gﬁovl/tﬂ(fhd!dﬂ ﬂageptmabodles abet es,
psoriasis, rheumatoid arthritis, Kaposi sarcomg, haenangi oma, acute and

chronic t)‘f@ﬁ)‘ﬁ? Jspaﬁqﬂnég)ltoastqlpérssﬁ@p/thaqommqkamasg gdikise s,  aut oi mune di seases,
acut e5| 3 }g eékﬁqfﬁﬁ’%&o'gg&*‘el%gh’% ef(gr}{;?lf li'ﬁlcrtférgpf uterine bl eeding and
r eas ol on.

ocul a et nal "vesse Fer'a In particular such

corrpoundsz)@ﬁtlbdaieesZ&rlewmpteleafbcaroalae)gmaat ed to sl ow advant ageously the
growh of primary and recurrent solid tunmours of, for exanple, the colon,
breast, (Br Q;lgqu}lgerapm{ggn@ﬁglag;g dyugs andg@abinagang Berenbias upeskinimedicabr apeut i ¢

o 1 e biEy SATPRUIERClo B4 T By bl de Ao SHE B RGRUT o2l | v

acceptable’s are a phar macol ogi cal

tools i rﬂubl‘t%ydﬁﬂ@xh@@lnl&ﬂ‘l ﬂamuedcanplanﬁlaﬁam@i@smé ahzﬂoguets I Syt@iMd dribiNdside)t est
30 systens for the evaluation of the effects of vascul ar damagi ng agents in

| abori&t @ﬂytuamurrﬂmtsblowcﬁpr&éa@alegmtlmwgllnqséll&bdpsomh@nkéwomyams epimebigince, as
art of ar.ch fo erapeutic ent [ GB01/.02964
P31 e ehOfas GG Py B REG R, S BTGy ol RER RGNS FEtpRPe
this spegldinCadrbsPlatir); AIRYI8HS: dendi(RirRYAmBIE AeFoged Mgustand, 8RdIpRNanM | | now be
illustrated in the follow ng non-limtin Exanpl es in which, unless

ot her wi §b10§4131?1&1, b@“{Hhﬁne@b’a hesphamilewdodamiger m@dswasbt@qumaara}ﬂtléu@por ation

in vacuo Wwer e carrl ter renoval of residual
solids <8 gi ﬁ%"g g‘?‘dl%b‘gsl%" KN it qi”fmé ﬁbe tfl’él?ll Bage ’reélleg??l ed
out afts Qfd?bﬁﬁhpl%%@ﬁh%g‘iﬁd&é)e ,thynmaylate%yhmagehﬁhlba&@Qfol%xa’&ﬁﬁeaﬂduélm

atm)sphere of an inert gas such as aﬂ(g;)n or nitrogen; (iii) yie ds are

gi ven f depdijomesaseanhibitors oy exaaple epippdaphibetexios tike 9t0ph%d¢mnd teniposid®

attai nabl e;
amsacrme topotecan 1rm0tecan)

As stated above the compounds defined in the present invention are of interest for

their vascular damaging effects. Such compounds of the invention are expected to be useful:

20 in the prophylaxis and treatment of a wide range of disease states where inappropriate
angiogenesis occurs including cancer, diabetes, psoriasis, rheumatoid arthritis, Kaposi's
sarcoma, haemangioma, acute and chronic nephropathies, atheroma, arterial restenosis,
autoimmune diseases, acute inflammation, endometriosis, dysfunctional uterine bleeding and
ocular diseases with retinal vessel proliferation. In particular such compounds of the

25 invention are expected to slow advantageously the growth of primary and recurrent solid
tumours of, for example, the colon, breast, prostate, lungs and skin.

In addition to their use in therapeutic medicine, the compounds of formula (I) and
their pharmaceutically acceptable salts, solvates or pro-drugs are also useful as
pharmacological tools in the development and standardisation of in vitro and in vivo test

30 systems for the evaluation of the effects of vascular damaging agents in laboratory animals
such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutic

agents.



(iv) the structures of the end-products of the formula (1) were confirmed
by nuclear (generally proton) nagnetic resonance (NVR) and nmass spectral

t echni quawQ opos2idn nagneti ¢ resonance chem cal shift val perGRer/@dseasur ed
on the delta scale and peak multiplicities are shown as follows: s,
singlet; d, doublet; t, triplet; m rrulj iplet; br, broad; q, quartet, quin,
15 quintet; (v) internediates were nof %énerally fully characterised and
purity was assessed by thin layer chromatography (TLC), high-perfornance

liquid chronat 8d% KpPs/andeptaod thatyrheze the germy fefijerois ussaRemyvdieyesinghis 20

Abbr evi af L OF = D) I i di ne DVAP
1-(3-Di %@%ﬁ@%&%“?o%%%@%get e;ﬁ carbodi i m de hydrochl oride EDCI D net hyl

sul phoxi de DVSODhe &bvetiidrf Wilbiicvabetlivgtraed th theAolWeiA2 hOB Bdti i« {aRNd{ 2964
-33- Exanple 1 I\;&LSS),
-3, 9, 10 Whichygplesnethpixse Bated:di hydr o- 5H di benzo[ a, ¢l cycl ohept en-5-vl | - 2-[ 2-

O BT 9 70 S RBELATY St i bjorsty &apcyloih Yatlo M Wdficup -+ 1 1 -

- t et r ampkdvedired wérektdmiel Sut aftetiehRRZalf2esiduay Sd1RR e REIER-dryivk hgents by filtration;

2-[ 2- (but oxycar bonyl am no) acet yl am no] acetanm de (0.9 g ; 0.64 nmol) in

di chl or omet han@i)( @perationsweese ¢arded eut appmhieTRAmperatdry, that ininthe range dR1SFGL ur e
for 0.5_h or.at i.on t he residue was neutralised to

ur Aft?r eya tto ryness, th si due
ot 6.5 WA TR drg et s tbra our 11 0d on rever se
phase silica eiy} iyfddsvrt Bivdn Ssrafli®itioR bnAmdArdAdTREA30R ]y (hedRIBMUHM
10 attainable;
(1v) the structures of the end-products of the formula (I) were confirmed by nuclear
(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic
resonance chemical shift values were measured on the delta scale and peak multiplicities are
shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; q, quartet, quin,
15 quintet;
(v) intermediates were not generally fully characterised and purity was assessed by

thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), infra-red
(IR) or NMR analysis;

20 Abbreviations

4-Dimethylaminopyridine DMAP
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide

hydrochloride EDCI
Dimethyl sulphoxide DMSO

25 Trifluoroacetic acid TFA



carbonate buffer (2 g/ 1, pH 7). The appropriate fractions were evaporated
to dryness and triturated in ether to give the title conpound. Yield : 65
%' H NVRWOMBG2d6) : 1.88-2.21 (m 3H) ; 2.58 partially obeTaBetoisys DVSO
peak (m 1H) ; 15 3.10 (s, 2H) ; 3. 46 (s, 3H) ; 3.79 (s, 3H) ; 3.82 (s,
3H) ; 3.83 (s, 3H) ; 3.84 (s, 3H ; §Z 458 (m 111) ; 6.77 (s, 1H ;
6.87 (dd, 1H) ; 6.91 (d, 1H ; 7.25 (d; ; 8.06 (m 1H) ; 8.41 (d, | H).
V5- ESI [ + El enental anal ysis Found C 59.14 H 6.44 N 9.08 20
CZBHZQM“‘ €2 H20 Reqw res C59.39 H6.80 N 9.03 The starting materi al

ﬁ-lm%oac?:c ci&h téﬂg 1

(5S9) -3, %ﬂodcbt\tlemim%dnmid& 7-di hydro 5H di benzol[ a, c] cycl ohept en- 5-

yl am ne [Col | ect. Czech. P@ﬁ& Commun. 1999, 64(2), 217-228] (0.329 g ;
1.36 mol ), WO 02/§82 01/ 02964 -34 EDC (0. 230 "N 2 ol ); DMVAP
(0.025 g,90(0 ol )—endo2[ 2- (t ert - but oxycar®opyl am n aget yl am no] acetic
acid (0. ;8 ' nmol ) in dichl oronet hane |u$red under argon

at nospher @ ght. The resulting.preci proané i
with ether 40 di%e N [(59) -3,9, 10,1 -
1-t et ramet hoxy- 6, P~di hydr o- 5Hdi benzo [a, c] cycl ohepten-5-yl]-2-[2 5

(but oxycar bonyl am no) acet yl am no] acetanmi de as a white solid. Yield: 65 %
'HNI\/I§(DI\/SOd6) : 1.33 (s, 9H ; 1.94-2.24 (m 3H) ; 2.97-3.08 (m 1H) ;

3. 35; (s, %@tloé%%@ [65‘54)1 3?’90 qsget%ilne?hfg 6(7”'3118}% s(HS %lb%ﬁf_é[ﬁ c]cg&%»)}epte 57@ (s,

6 93 (d2-[2-(bintoxydarchy(dmind)abdtylamindd&cefatidd () g;; 0H4Idmo1),in ililchlbor(:)m&h&ie ((6d

ml) was treated with TFA (6 ml) at ambient temperature for 0.5 hour. After evaporation to

o) 5y O H ~1-1

dryness, the residue was neutralised to pH 6.5 with solid sodium hydrogen carbonate and
10 purified on reverse phase silica eluting with a gradient of 30-40 % methanol / ammonium
carbonate buffer (2 g/ 1, pH 7). The appropriate fractions were evaporated to dryness and
triturated in ether to give the title compound.
Yield : 65 %
'H NMR (DMSO-dg) : 1.88-2.21 (m, 3H) ; 2.58 partially obscured by DMSO peak (m, 1H) ;
15 3.10(s, 2H) ; 3.46 (s, 3H) ; 3.79 (s, 3H) ; 3.82 (s, 3H) ; 3.83 (s, 3H) ; 3.84 (s, 3H) ; 4.47-4.58
(m, 1H) ; 6.77 (s, 1H) ; 6.87 (dd, 1H) ; 6.91 (d, 1H) ; 7.25 (d, 1H) ; 8.06 (m, 1H) ; 8.41 (d,

1H).

MS-ESI : 444 [MH]*

Elemental analysis Found C 59.14 H 6.44 N 9.08
20 Cy3H29N30g, 1.2 H,O Requires C 5939 H 680 N 9.03

The starting material was prepared as follows:

H
|

| o]
0 0 y /—NHBOC
O o, NN NHBOC | o =
~o o H 0 o
Q ot N
-9 —_— . ~o H
o

o—

o—
25 A solution of (55)-3,9,10,11-tetramethoxy-6,7-dihydro-5H-dibenzo[a,c]cyclohepten-5-
ylamine [Collect. Czech. Chem. Commun. 1999, 64(2), 217-228] (0.329 g ; 1.36 mmol),



10 1H). MS-ESI: 544 [MH + Exanple 2

4- X0-4-[(59)-3,9,10, 11-tetranet hoxy-6, 7-di hydr o- SH di benzo| a, cl

cycl oheptvemo%68215 yl | am nol butyl di sodi um phosphate O 1?POrGBOMB2964 10 -P O
\ OHHHP OO 'Op ONa O O A solution of N[(59-3,9, 10,11

-tetranet hoxy- 6, 7-di hydr o- 5H di benzo] a%f] cycl ohepten-5-yl]- 20

4-[di (tert-but oxy)phosphoryl oxy] but ana (':Ie (0 529g 0.892 mml) in a

I Xt f 2 5.m d di t d d
2t oo phdRCT G tck smoll rRYARG8S & 0 3meh amtﬁqr%s(b%t%imgt?q@&{wﬁéo "
dj ust : d
ST B SRR TR A PRy IS BRI o
to give atm@sphéxtelo@renﬁgmmmsﬁﬁﬁ@preélpeaz &vad fiytered. ana&fa‘s’hﬁi with ethér ogive NIVR

: - |1 b d K
g_EDNSO d625,§g %g7103|l|)tetrar3gt];gxyl_% 7813h)(dﬁ? 5 ir téna}zogg,ggc%?ﬁég@miyylng%gﬂp(eg ng'ni) :

?,C.T-/? ,G§O {?%g%yézrb%ng%uﬁ.ﬂcgacewg?nno a%et%ﬂn cﬁedas Aite sofig26 (d, 1H). WO 02/ ?8213

star was prepared as follows: niNH
z | mOYield:@54.0-0O 0\ Q OO0 /0\ O, 0 y H

N-[(5S)-3,9,10, 11-t etranmet hox | hydr o- 5H di benzol[ a, c; cl ohe ten 5-yl]
Ca i - (HNMR ©WE0e) ) pSSHR %Dyn(% BB A 868 Pine bl 13565, AL

simlar t.g 4 y ti R G 2 ,
et r ARG 3 8y S, RAETR B 27t s B C GHIR 2030 004 P o (m, 1H)
;6.79 (s, 1H) ; 6.87 (dd, 1H) ; 6.93 (d 1H) ; 7.14 (t, 1H) ; 7.25 (d, 1H) ; 8.17 (t, 1H) ; 8.21 (d,

10 1H).

MS-ESI: 544 [MH]*

Example 2
4-0x0-4-[(55)-3.9,10.11-tetramethoxy-6.7-dihvdro-5H-dibenzo[a.c]cyclohepten-5-

15 yllJamino]butyl disodium phosphate

\i}_\“i’% O. V?T“

o - 0 ONa
o : o/

A solution of N-[(55)-3,9,10,11-tetramethoxy-6,7-dihydro-5H-dibenzo[a,c]cyclohepten-5-yl]-
20 4-[di(tert-butoxy)phosphoryloxy]butanamide (0.529g; 0.892 mmol) in a mixture of (12N) HCI
(5 ml) and dioxan (25 ml) was stirred under argon atmosphere for 4 hours. After evaporation
of the dioxan, the pH was adjusted at 7.2 with sodium hydroxide solution (2N) and the residue
purified on HP20SS resin eluting with a 0-40 % gradient of methanol/water to give the title
compound after freeze drying.
25 Yield: 75 %
'H NMR (DMSO-dg) : 1.71-2.36 (m, 7H) ; 2.58 partially obscured by DMSO peak (m, 1H) ;
3.49 (s, 3H) ; 3.78 -3.85 (m, 11H) ; 5.20 (dd, 1H) ; 5.00 (s, 1H) ; 6.77 (s, 1H) ; 6.88 (dd, 1H) ;
6.91 (d, 1H) ; 6.26 (d, 1H).



with 4-[di (tert-butoxy)phosphoryl oxy] butanoic acid. Yield : 89 %'H NWR
(DVBO-d6): 1.40 (s, 18H) ; 1.80 (t, 2H) ; 1.82-1.94 (m 1H) ; 2.00-2.20 (m
2H, 10 2W@e20RB (m 2H) ; 2.52-2.58 (m 1H) ; 3.48 (s, 3PUT/GBB1I/TR6{ s, 3H)
; 3.80-3.85 (m 8H) ; 4.50- 4.59 (m IH ; 6.78 (s, 1H ; 6.89 (dd, 1H ;
6.90 (d, 1H) ; 7.26 (d, 1H) ; 8.42 (d’3§'H)' Exampl e 3

N-{N-[2-(I mdazol -1-yl)ethyll T

carbanoyl }-5(9)-3,9,.10, 11-tetranet hoxy 6, 7- di hydro- SH 15

di benzof esfasag BaEpekvasrppated sefolleng: © \ O--"NH2 \ .n IF | / y FF11
O i \' I 020 A solution of

(59)-3,9, 10, 11-tetranet hoxy- 6, 7-di hydr o- 5H- di benzo[ a, c] cycl ohept en- 5-

yl am ne (0. 26 g; 0.8 mol), 4-nitrophenol chlorgformate (0.177 g ; 0.88
yIamne(O 123 m ; 0. 8% I"'?_L.Ql_giﬂor t hane was
fonat nosphere _for ~1 hou da ) et hyl am ne
7“myol ) was added. After 371 TWiypeNfor 2 hBg@s, the mixture
was evaporafed te\ drynessand theore5| due ASur ed on r rse phase silica
WO 02/ 08213 PCT/ GE)1/ 02 No létl ng with a 4060 % gradi ent of nethanol
/[ ammoni um car bonat e buffeg, (2 9/l {pH7) to give the title conpound after
evaporation and triturati in ether Yield : 52 % 1H NMR (DVBO d6)
1.66-1.77 (m 1H ; 1.97-2.10 (m 1H) ; 2.13-2.25 (m 1H) ; 2.53 5

par ti al hy.[GRB$8 1 103 trEIMBROR P8 -Gl drb - 3 2kv1)- S,

P 77 585 }Q;Eﬁﬁ& 79 (s, °3ﬁj€k]; g?%%%?’b%%ﬂ?’%?%ﬁ%ﬂt@@gby”4?dzid(g?§l-(

(m 11 butdyZhogphorylblylbutensside dvas prdparedising a sirsilarihthod & @3 BAm{piy 1 3H) :

anal ys: victtine 59 30 Shsnalpory- & BainghosRisacaols St besme-ganys 1

6.71 N Jajitlp@[ iEATRLgX ?/@ho;phor)ﬁoy]butanmc acid.
2-{N-[(59) - 9 10, 11-tetranet di hydr o- 5H di benzo[ a, c] cycl ohept en- 5-
Yleld 89%
'H NMR (DMSO-dg): 1.40 (s, 18H) ; 1.80 (t, 2H) ; 1.82-1.94 (m, 1H) ; 2.00-2.20 (m, 2H ;
10 2.23-2.33 (m, 2H) ; 2.52-2.58 (m, 1H) ; 3.48 (s, 3H) ; 3.78 (s, 3H) ; 3.80-3.85 (m, 8H) ; 4.50-

4.59 (m, 1H) ; 6.78 (s, 1H) ; 6.89 (dd, 1H) ; 6.90 (d, 1H) ; 7.26 (d, 1H) ; 8.42 (d, 1H).

-6,7-dihydro-SH-

/

o—
“r
zg
z
(\

20 A solution of (55)-3,9,10,11-tetramethoxy-6,7-dihydro-5SH-dibenzo[a,c]cyclohepten-5-
ylamine (0.263 g ; 0.8 mmol), 4-nitrophenol chloroformate (0.177 g ; 0.88 mmol) and
triethylamine (0.123 ml ; 0.88 mmol) in dichloromethane was stirred under argon atmosphere
for 1 hour. 2-(Imidazol-1-yl)ethylamine (0.145 ml ; 1.2 mmol) was added. After stirring for 2

hours, the mixture was evaporated to dryness and the residue purified on reverse phase silica



yl | car banoyl oxy} et hyl di sodi um phosphate 15 OBn ONa 'O "0 0 n ~- OBn ONa
OO0 O 0 Asolution of 2- [di-(benzyl oxy)phosphoryl oxy] ethyl
N-[(5S) - 3yQ02/4213L 1-t et ramet hoxy-6, 7- di hydro-5H- di benzo par/GBovg®bohept en
-5 -yl] carbamate (0.576 g ; 0.85 mmol) in solution in 20 nethanol (10
m ) and ethyl acetate (5 m) was hydrog&nat ed in the presence of 10 % C/ Pd
(0.165 ng) for 4 hours. After filtratféh~on celite and evaporation, the
residue was purified on HP20O SS resin eluting with a 0-80 % gradi ent of
met hanolelyingtwith @40-pt% gradipneobrebanal Hemmopiyne sybortite jufferd2g/lopd s
adjusted.at,,8 wth aqueo sodi um hydroxi de solution (2N), after
evaporat%“(')enth%flw? ﬁ%mﬁétfrﬁia#% ?VaRPfaéﬂQnPP%grﬁgragmf‘h‘é}h‘f’rhe title conpound was
obt ai nedriggl :&whi te 25 solid. Yield : 83 % 1H NVR (DVSO-d6 + TFA-d) :
1.85-1.97 (m 1H ; 1.98-2.09 (m 1H) ; 2.13-2.27 (m 1H ; 2.42-2.52 (m
1H ;.3 (DMBP-ds) 31.99-1(E (n3HH);; 178D 1Q ém, Bib); 2.13284 (s |HIHR.53 3.98 (m

2H) ; WD 02/.08213 PCT/ 02964 <37 -4 18 (m - 4.04-4 m 2H)
2, 5 ! Padfly §65 e B RIS DRty 1 T3 2 i b T 47 &, BT G Sl
7.27 (d3. 79, 305 £84 s, 488, 8 il 30 The2sit e il 8t i AH)WES6IIEPAY €61 78S
foll ows: 703_0503}?1@ %%C}(SP. ’\?- O—lmtb O,) an C]Bn(tn(hjrllgl)nr{3 9? (&)q,ﬁ)%ﬁgl%gﬁé g7'@\ -0~0
\ 0 H P(s, 18Bn 6.83-6.92(m/ 3H] ; 7.11 (s, IH) ; 7.24 (d, 1H) ; 7.54 (s, 1H).

MS-ESI: 481 [MH]*

Elemental analysis Found C 6468 H 689 N 11.55
10 CyH3,N40s5 Requires C 6498 H 671 N 11.66
Example4

2-{N-[(58)-3.9.10.11-tetramethoxy-6,7-dihydro-5SH-dibenzo[a.c]cyclohepten-5-

Ilcarbamoyloxy }ethyl disodium phosphate

15

0Bn
b 0-p=0 25
A) o_p—O
AL L o LA o
0 (o}
NQL - C)¢
7~ /O
o/

o—

A solution of 2-[di-(benzyloxy)phosphoryloxy]ethyl N-[(5S)-3,9,10,11-tetramethoxy-6,7-
dihydro-5H-dibenzo[a,c]cyclohepten-5-yl]carbamate (0.576 g ; 0.85 mmol) in solution in
20 methanol (10 ml) and ethyl acetate (5 ml) was hydrogenated in the presence of 10 % C/Pd
(0.165 mg) for 4 hours. After filtration on celite and evaporation, the residue was purified on
HP20 SS resin eluting with a 0-80 % gradient of methanol/distilled water. The pH of the
corresponding fractions was adjusted at 8 with aqueous sodium hydroxide solution (2N), after
evaporation of the methanol. After freeze drying the title compound was obtained as a white
25 solid.
Yield : 83 %
'H NMR (DMSO-ds + TFA-d) : 1.85-1.97 (m, 1H) ; 1.98-2.09 (m, 1H) ; 2.13-2.27 (m, 1H) ;
2.42-2.52 (m, 1H) ; 3.48 (s, 3H) ; 3.79 (s, 3H) ; 3.80 (s, 3H) ; 3.84 (s, 3H) ; 3.98 (m, 2H) ;



OOIN=~ 0- 1~-0 O 4-Nitrophenyl chloroformate (1.01 g ; 5.04 mmol) was
added at OC under argon atnosphere to a solution of 2-[di

(benzyl o0 phaesephor yl oxy] et hanol (1.62 g ; 5.09 mmol ) andpCT/GBet/mvbanm ne
(0.7 mM ; 5 mmol) in dichloronethane (20 m ). The m xture was stirred at 10
anbi ent tenperature for 30 m nutes, %?orat ed and purified by flash
chromat ogr aphy, eluting wth petrol eurff éther / ethyl acetate (40/60) to

gi ve 2- [di (benzyl oxyi hosphoryl oxyl eth 4-ni trophenyl carbonate. Yield
: %f’l—N&r& ¢ (ncid) 4t421ﬂ (m, 38D ¢ A24 A5 ¢ m,41H1)1 & QH)I) :6.89 Gltl, $H1560Mm  4H)

;729 ; 8.25 (d, 2H). A solution of
(59) -3, 3(1’[11%{)1’[?%71&%1"4%%& hoxy- 6, 7- di hydr o- 5H di benzo[ a, c] cycl ohept en- 5-

yl am ne M$§-E319498 Imapl ) and 2-[di - (benzyl oxy) phosphor yl oxy] et hyl

4-ni trophenyl carbonate (0.633 g ; 1.3 mmol) in acetonitrile (8 mM) was

heated at 65C, under argon at rmsphere for 8 20 hours. After evaporation to

dryness,.the residue was u rif flash chromatography eluting with a

50- 80%% JF strtingm tFn@lt‘ﬁ@gl (L?ng ﬁxﬁ%t rol eum ether to give

2-[di (benzyl oxy) phosphoryl 9x>y‘] ethyl N[(5S5)-3,9, 10,11

-tetranet hoxy 6, 7- di hydr o- 5¥"¢ib&nzo[ a, c] cycl ohept en-5-yl ] carbanmate. Yield

: 85 %25 1 HNW (DM5 Od6) :, 1.81-1.93 (m 1 H) ; 1.94-2.06 (m 1 H) ;

2.06-2.20 (m 1 H) ; 2.40-2.5 (m 1H) ; 3.43 (s, 3H) ; 3.73 (s, 3H ;

3.77 (s, 3H ; 3.82 (s, 3H ; v4.11 (m 4H) ; 4.20-4.33 (m WD 02/08213

PCT/ GB01/ 92964 - 38 4H) 5 02 (d, 4H); 6.76 (s, 1H); 6.86 dd lH) ; 6.93
d,

(d, 1H ;0 Ton &1 10H ; 7.9

2- Mor phol i n NN['I(SS) 3 Y ‘Qr -tetranmeth

[ a,c] cycl@ ept ep=5- yl ] car bamat e © Cil)ZOCND
N

o

4-Nitrophenyl chloroformate (1.01 g ; 5.04 mmol) was added at 0°C under argon atmosphere
to a solution of 2-[di (benzyloxy)phosphoryloxy]Jethanol (1.62 g ; 5.09 mmol) and
triethylamine (0.7 ml ; 5 mmol) in dichloromethane (20 ml). The mixture was stirred at
10 ambient temperature for 30 minutes, evaporated and purified by flash chromatography, eluting
with petroleum ether / ethyl acetate (40/60) to give 2-[di(benzyloxy)phosphoryloxy]ethyl
4-nitrophenyl carbonate.
Yield : 45 %
'HNMR (CDCls) : 4.21-4.30 (m, 2H) ; 4.41 (m, 2H) ; 5.01-5.15 (m, 4H) ; 7.29-7.42 (m, 12H)
15 ;8.25(d, 2H).

A solution of (5§5)-3,9,10,11-tetramethoxy-6,7-dihydro-5H-dibenzo[a,c]cyclohepten-5-
ylamine (0.329 ; 1 mmol) and 2-[di-(benzyloxy)phosphoryloxy]Jethyl 4-nitrophenyl carbonate
(0.633 g ; 1.3 mmol) in acetonitrile (8 ml) was heated at 65°C, under argon atmosphere for 8
20 hours. After evaporation to dryness, the residue was purified by flash chromatography eluting
with a 50-80 % gradient of ethyl acetate / petroleum ether to give 2-[di(benzyloxy)
phosphoryloxy]ethyl N-[(5S)-3,9,10,11-tetramethoxy-6,7-dihydro-5H-
dibenzo[a,c]cyclohepten-5-yl]carbamate.
Yield : 85 % »
25 'HNMR (DMSO-dg) : 1.81-1.93 (m, 1H) ; 1.94-2.06 (m, 1H) ; 2.06-2.20 (m, 1H) ; 2.40-2.52
(m, 1H) ; 3.43 (s, 3H) ; 3.73 (s, 3H) ; 3.77 (s, 3H) ; 3.82 (s, 3H) ; 4.11 (m, 4H) ; 4.20-4.33 (m,



OO Oi NNO- 2) 0- ,,__NA solution of

(59)-3,9, 10, 11-tetranet hoxy- 6, 7- di hydr o- 5H di benzo[ a, c] cycl ohept en- 5-

yl am ne [Wiobt/e2t3 Czech. Chem Comrun. 1999, 64(2), 217-2e81/GB01/@88+g ; 0.8
mol ), 10 4-nitrophenyl chloroformate (0.177 g ; 0.88 nmol) and
triethylamne (0.123 m ; 0.88 muol) 'grﬁacetonitri le (5 M) was stirred
under argon atnosphere for 2 hours at' ient tenperature ;

4- ( 2- hydr ox etggl nmor phol i ne (0, 145 7) in solution in

acet oni t‘ﬁHIé 02 ’rf‘?x';)? @vﬁé (s, 1 gy %Id’é’dl% ?I% (%rblcﬂ)e So1 @t 1Bh. 7.3h 6. AR ure was
heat ed ?t Cﬁzer night. After evaporation to dryness, the residue was
purifie '9by ash chromat ography, eluted with 15 ethanol/di chl or onet hane
(4/96) to give the title conpound. Yield : 64 %'H NVR Spectrum (DVBO d6 +
AcO-d4) : 1.82-2.31 (m 3H) ; 2.44 (m 4H) ; 2.49 (m 2H) ; 2.57 partially
obscure@&&}ﬂm&o peak (m lH) ; 3.47 (s, 3H ;| 3.56 (m 4H) ; 3.78 (s, 3H)
; 3.é§9 3t 114 m ) 7 3 egl% 1H) ; 6.76
(s, 1 0. 50 j sl ot 3 ] 7.86 (d, | H).
V5- ESI [a,é&_&c]o@ténls ﬂ@b@ﬂm&nal ysis : Found C 63 38 H 7.04 N 5.74
C26H34N207, 0.3 H20 Requires C 63.48 H7.09 N 5.69 25 WD 02/ 08213

PCT/ GB01/ 02964 -39- Exanple 6 g)&l%cl\/e hyl pi per azi n- 4- yI)propg{__)
N[(59)-3.9,10 4,11 t et r amet hoxv- \@r@o SH di benzo

[, cl cycl ohept en 00 O OJ0 ~ L N-IN Usi ng
asimlar pro d that described for Exanpl e 5S35, 9, 10,11
-tetranet hoxy- 6, 7o ‘ 3 Iam ne was reacted
wi th 4-(3-hydroxypropy i
Yield : 40 %

9—1- met hyl pi perﬁa\zi ne to gis
Ho N
A solution of (55)-3,9,10,11-tetramethoxy-6,7-dihydro-5H-dibenzo[a,c]cyclohepten-5-
ylamine [Collect. Czech. Chem. Commun. 1999, 64(2), 217-228] (0.263 g ; 0.8 mmol),

10 4-nitrophenylchloroformate (0.177 g ; 0.88 mmol) and triethylamine (0.123 ml ; 0.88 mmol)
in acetonitrile (5 ml) was stirred under argon atmosphere for 2 hours at ambient temperature ;
4-(2-hydroxyethyl)morpholine (0.145 ml ; 1.2 mmol) in solution in acetonitrile (2 ml) was
then added to the above solution. The mixture was heated at 60°C overnight. After
evaporation to dryness, the residue was purified by flash chromatography, eluted with

15 ethanol/dichloromethane (4/96) to give the title compound.

Yield : 64 %

"H NMR Spectrum (DMSO-dg + AcO-dy) : 1.82-2.31 (m, 3H) ; 2.44 (m, 4H) ; 2.49 (m, 2H) ;

2.57 partially obscured by DMSO peak (m, 1H) ; 3.47 (s, 3H) ; 3.56 (m, 4H) ; 3.78 (s, 3H) ;

3.79 (s, 3H) ; 3.83 (s, 3H) ; 4.03 (m, 2H) ; 4.17-4.33 (m, 1H) ; 6.76 (s, 1H) ; 6.88 (dd, 1H) ;
20 6.93(d, 1H);7.26 (d, 1H) ; 7.86 (d, 1H).

MS-ESI : 487 [MH]*

Elemental analysis : Found C 6338 H 704 N 574

Ca6H34N207,0.3 H,O Requires C 6348 H 7.09 N 5.69
25



10 "H NWR (DMSO-d6) : 1.62-2.44 (m 20H) ; 2.54 partially obscured by DVSO
peak (m 1H) ; 3.46 (s, 3H) ; 3.77 (s, 3H) ; 3.78 (s, 3H) ; 3.82 (s, 3H ;
6. 78 (s, Woip2/08263 89 (dd, 1H) ; 6.93 (d, 1H) ; 7.27 (d, 1P0T/GBéI/&D64 d, 1H).
M5-ESI : 514 [MH + El enental analysis : Found C 65.42 H 7.54 N 8.18 15
C28H39N306 Requires C 65.48 H 7.65 N 8 3.8 Exampl e 7

2- (1- Acetyl pi perazi n-4-yl)ethyl - N-[(58§ 3,9, 10, 11-t et ranmet hoxv- 6- 7- di hvdr o-
5H di benzo[ a, c] cycl ohepten-5-yl]Jcarbamate HO ND '\ Nol 0 O OO0- 20
0- A solxample ff

2- (pi perazi
di benzo

chl or i ddiltéhz0 38.clevclohepteh3- rhaidade t i et hyl am ne '(0. 073 m ; 0.525 mmol)
in dichloronmethane (1 was stirred at anbient tenperature under argon
at nosphere for 2 hours. After evaporation to WO 02/08213 PCT/ GB01/ 02964

-40 dryness, the residue was purified by flash chromat ogr aphy, eluting with
dichhloronetha arol (93/7) to glvethe'tltle cogpound eId 90 %' H

NVR ( DVBO- d6) 8@, (m 3H) ; 1.97 (503K —; 2.40 (m
2H) ; 2.47 5 pa‘ftlal obscured—byB®MSO peak i 2 58 rtiaIIy
obscured by DMSO-Peakx{m 1H ; 3.38 (m 41 s, ; 3.77 (m 3H)

; 3.80 (s, 3H ; 3.82 (% 3H ; 3.92-4.10 (m~-21 ' 420 .30 (m 1 H ;
6.77 (s, 1 H ; 6.88 (dd, 1 H4;\6§92(d, 1 H ; 7.5 (d, 1H) . 7.87 (d, 1
H. §5-ESI: 528 [MH + El enent al an\&l-/y5| s : Found C 63.21 H7.30 N7.86 10

CZSFB?N%PsanF\;es gl'll%? Srogecﬁlre fo thal_i! descrﬁ;ed for hgxample 5, (55)-3,9,10,11-tetramethoxy-6,7-

dihydro-5H-dibenzo[a,c]cyclohepten-5-ylamine was reacted with 4-(3-hydroxypropyl)-1-
methylpiperazine to give the title compound.
Yield : 40 %.

10 'H NMR (DMSO-dg) : 1.62-2.44 (m, 20H) ; 2.54 partially obscured by DMSO peak (m, 1H) ;
3.46 (s, 3H) ; 3.77 (s, 3H) ; 3.78 (s, 3H) ; 3.82 (s, 3H) ; 6.78 (s, 1H) ; 6.89 (dd, 1H) ; 6.93 (d,
1H); 7.27 (d, 1H) ; 7.80 (d, 1H).

MS-ESI: 514 [MH]"

Elemental analysis : Found C 6542 H 754 N 8.18
15 Cp3H39N30¢ Requires C 6548 H 7.65 N 8.18
Example 7

2-(1-Acetylpiperazin-4-ylethyl-N-[(55)-3,9,10,11-tetramethoxy-6-7-dihydro-SH-
dibenzo[a.c]cyclohepten-5-yl] carbamate

20
A solution of 2-(piperazin-4-yl)ethyl-N-[(55)-3,9,10,11-tetramethoxy-6-7-dihydro-SH-
dibenzo[a,q]cyclohepten-S-yl]carbamate (0.255 g ; 0.525 mmol), acetyl chloride (0.038 ml ;
0.53 mmol) and triethylamine (0.073 ml ; 0.525 mmol) in dichloromethane (10 ml) was

stirred at ambient temperature under argon atmosphere for 2 hours. After evaporation to



The starting material was prepared as follows : boc NHC ( O-N
-I""NHZ N \ ON NFI nmNO ~Nbéc OOH 0- 0 HO-- N ) O

2- (1-t er tw®or/aseyxar bonyl pi perazi n-4-yl) et hyl

-6, 7-di

tert-bu
1. 78-
; 2 38-

6 88 (d
tert-Bu

hydro- 15 5H di benzo[ a, c] cycl ohept en-5-yl ] carbamate was prepared
using a simlar nethod to that descri dfor Exarrplel but using 2-[1-(
t oxycar bonyl ) pi perazi n-4-yl]ethano Yield : % H NVR ( DMSO- d6)

1.94 (m . 1.95-2.07 . 2.10-2.23 ( ; 2.30 (m
21031389( e rSHyiue was payifiad by zfmlch@meog(r%physﬂytmg wn]n (s, 3H ; 3.78 (s,

éi@&]i)fﬁﬁomg@geéettlé%l %ﬁ’% tg wfél;% dtle ?_iﬁgou%df;’z ng( le)le ' 6'2_7(7_ (1_5

taxdcaowny| pi per azi n-4-yl) et hyl - N-[(SS) 3,9, 10,11

-tetram,?t hox - 6, 7- di hydro- 5H di benzo %ycl ohept en-5-yl ] car bonat e
340

(0.617
(5 )

resi due

anmoni u

gi ve 2- @k

di hydr o
(DMB O
2. 09- 2.

10

15

20

25

gt NWMROMEOds) i b 84i23A @bt H e(S( 2% (m.)2Hia 3-

1H)

-N-[(59) -3, 9, rOT/EBot/&9samEt hOXY

4H)

288 ;vi4h TFA

S,

hou ' t he
%&ggﬂgé)uﬁua %@Wﬁﬁkég{wz%‘%’ S0 ipﬁéfaﬁ%%?%% o]lk/fus[b b g(ndqglar’ i f| ed
on reversynplahe 3s4d (s CEH)EI 1T (g IM)L;13.80 @) 34 ;182 Gf 3139 3. 9@0, 1%(met2lpgnol
m car bonat e WO 02/°08213 PCT/ GB01/ 02964 -41 buffer H7) to

OpP@emnlH) 36.7 &% A ; 6.88 (4 3H) 3 692d, )t ey @rréHhoN Gd,7 )-

%—#Eglbggé%@]c] cyc!ohepten 5-yl] carbamate. Yield : 60 %' H NWR

: 1.81-1.94 (m 1H) ; 1.95-2.07 (m | H) ;
FlerhéMtal analysis : Found C 6321 H 730 N 7.86

C23H37N3O7 Requires C 6352 H 708 N 794

The starting material was prepared as follows :

b a »
0 O - . >0 —_— o
. . | \ou Reers
. N O’boc _O O’ o P O

o
2-(1-tert-Butoxycarbonylpiperazin-4-yl)ethyl-N-[(55)-3,9,10,1 1-tetramethoxy-6,7-dihydro-
5H-dibenzo[a,c]cyclohepten-5-yl]carbamate was prepared using a similar method to that
described for Example 1, but using 2-[ 1-( tert-butoxycarbonyl)piperazin-4-yl]ethanol.

Yield : 75 %

'H NMR (DMSO-dg) : 1.78-1.94 (m, 1H) ; 1.95-2.07 (m, 1H) ; 2.10-2.23 (rh, 1H) ; 2.30 (m,

4H) ; 2.38-2.53 (m, 3H) ; 2.65 (t, 2H) ; 3.46 (s, 3H) ; 3.77 (s, 3H) ; 3.78 (s, 3H) ; 3.82 (s, 3H) ;

3.99 (t, 2H) ; 4.20-4.32 (m, 1H) ; 6.77 (s, 1H) ; 6.88 (dd, 1H) : 6.92 (d, 1H) ; 7.25 (d, 1H) ;
7.86 (d, 1H).

2-(-1- tert-Butoxycarbonylpiperazin-4-yl)ethyl-N-[(55)-3,9,10,11-tetramethoxy-6,7-dihydro-
SH-dibenzo [a,c]cyclohepten-5-yl] carbamate (0.617 g ; 1.05 mmol) in dichloromethane (10
ml) was treated with TFA (5 ml) at ambient temperature for 1 hour. After evaporation to

dryness, the residue was neutralised to pH 8 with sodium hydroxide solution and purified on

reverse phase silica eluting with a gradient of 30 - 40 % methanol / ammonium carbonate



51H ; 2.34 (m 4H) ; 2.52-2.64 (m 1H ; 3.28 (m 2H) ; 3.36 (s, 3H ;
3.46 (s, 3H) ; 3.77 (s, 3H) ; 3.82 (s, 3H) ; 3.94-4.09 (m 2H) ; 4.20-4.30
(m 1H) weéoyis2is, 1H) ; 6.87 (dd, IH) ; 6.92 (d, 1H ; FCPEBU)294H) ;
7.86 (d, 1H) . Exanple 8 10

N-[(59)-3,9, 10, 11- Tet r anet hoxy- 6- 7- di h%(flr 0- 5H di benzo|[ a, cl cycl ohept en-5-yl |
-4-(1- rrethylpiperazin4y|) 4-oxobutan=T-amde Oo UHQJ- ~NI MN1 QO

NO \ O CN A solution of 4- 1matgy i perazi n-4-yl)-4-o0xo butanoic
aci d (obséfer@gfl 1?H77é tongie)2-(pErsegzin-4 51y ehde [@ES) -39.18 1 intesrameshekyE&P (0. 05 g

argon ot NGre TRl PRI IRRRs S PlbatBS, %6 7 Gyt ok o

di benzo[Ydeld]: @pchohept en-5-yl am ne 0.45 g ; 1.37 mml) was then added and
the mxture stirred at anbient tenperature overni After evaporation of

the sol VEMR, WS@sdééiué3%% Sty 1 g @; ADasroLhDakat gy a%)ﬂ%Z B i ng

th st 5 f d
U tuPat a2 (e 8 90nel (h 0% A0 8B 34 A AR R, 60 v
1H NVR eqyt;;@&iﬁ()s 3H)1 ﬁ@io@@m( DH) 1&&0432)(9&-121)15 08, 1H));6.89. @8, (8); @b ;
2.22 (t, 2 23 2. 33- 2 (m 1H) ; 2.47-2.53 (m 1H)
3. 35- !1@51(%\ 744%(d 11:4)4%8@ 3 79 (s, 3H : 3.82 (s, 3H : 3.84 (s,

3H ; 444456(m 1H) . 679(s IH) ; 6.86 (dd, 1H) ; 6.98 (d, 25 1 H) ;
7.25 (d, 1 H ; 840 (d, 1 H. M-ESI: 512 [IVH + El emrental analysis Found C
65. 51 HE&ag%]é\BB 19 C28H37N306 Requires C 65.73 H 7.29 N 8.21 WD 02/ 08213
PCT/ GBO -421 Exarrple 9 3 (1 Acet Ip| pera2| n 4-vl)

pr opylP- dro
di benZOLn vlp [)Celrgzr}relp %’5‘ 4- 0x¥)|blugaq1rpgr;1rla e ANL

A solution of 4-(1-methylpiperazin-4-yl)-4-oxo butanoic acid (0.356 g ; 1.78 mmol), EDCI
15 (0.367 g; 1.78 mmol) and DMAP (0.05 g ; 0.41 mmol) in dichloromethane (30 ml) was

stirred for 35 minutes under argon atmosphere. (5S)-3,9,10,11-Tetramethoxy-6,7-dihydro-5H-

dibenzo[a,c]cyclohepten-5-ylamine 0.45 g ; 1.37 mmol) was then added and the mixture

stirred at ambient temperature overnight. After evaporation of the solvent, the residue was

purified by flash chromatography, eluting with dichloromethane/ethanol (95/5) to give after
20 evaporation and trituration in pentane, the title compound as a white solid.

Yield : 60 %

'H NMR (DMSO-dg) : 1.85-1.96 (m, 1H) ; 2.01-2.15 (m, 1H) ; 2.16 (s, 3H) ; 2.22 (t, 2H) ;

2.26 (t, 2H) ; 2.33-2.42 (m, 1H) ; 2.47-2.53 (m, 1H) ; 3.35-3.46 (m, 4H) ; 3.46 (s, 3H) ; 3.79

(s, 3H) ; 3.82 (s, 3H) ; 3.84 (s, 3H) ; 4.44-4.56 (m, 1H) . 6.79 (s, 1H) ; 6.86 (dd, 1H) ; 6.98 (d,
25 1H);7.25(d, 1H) ; 8.40 (d, 1H).

MS-ESI: 512 [MH]*

Elemental analysis Found C 6551 H 740 N 8.19

CogH37N304 Requires C 6573 H 729 N 8.21



~N~-~OYO O~ OmMNi o~ ONMNM OO O O5 - Asolution of

(59)-3,9, 10, 11-tetranet hoxy- 6, 7- di hydr o- 5H di benzo[ a, c] cycl ohept en- 5-

ylam ne Mo08262¢3; 1 nmol) and 3-(-4-acetyl pi perazi no) pr opgt/GB01/02964

4-ni trophenyl carbonate (0.456 g; 1.3 mmol) in acetonitrile (8 mM) was
heat ed under argon atnosphere at 70C f‘% 6 hours. After evaporation to
dryness, the residue was purified by Tra3h chromat ography eluting 10 with

di chl or gnet hane/ et hanol (93/7) to give the title conpound. Yield : 80 % 1H
NVR (DMVEGaEmle® 1. 62-2.51 (m 12H) ; 1.97 (s, 3H)
3H . : ,

332344(m 4H)

7.25 (dm@g'[,a Qcﬂﬁiﬁtelﬂ%chﬂ)aﬁﬁt&& : 542 [M—I]+ El errent aI anal yS| S Found
C63.48 H7.25 N 7.7 4 H20 Requires C 63.46 H 7.31 N 7.66
The starting material was prepared as follows ci-o0 0 OOl NOs AN~ o0~ AN

OLINp/ \ -OHN. 20 0 4-Nitrophenyl chloroformate (0.733 g ; 3.63
mmol ) was added to a s"@LLLlon of 3-(4- acetyl pi perazin-1-yl) propanol

[ Synt hesib 97) 6, 643- 64@] (0.645 g ; 3.46 nmmol) and triethylam ne
(0.51 m\o 8" mol ) in di chioronet -a\i’mder argon at nosphere at
0C. The m/Xte was stiTredat aml\% erature for | hour, evaporated
to dryness and®25 purified by flash t ography, el uting with

di chl or onet hane/ et hanol (95/5) to give 3 -4-
A solution of (55)-3,9,10,11-tetramethoxy-6,7-dihydro-5H-dibenzo[a,c]cyclohepten-5-

ylamine (0.329 g ; 1 mmol) and 3-(-4-acetylpiperazino)propyl 4-nitrophenylcarbonate
(0.456 g; 1.3 mmol) in acetonitrile (8 ml) was heated under argon atmosphere at 70°C for 6
hours. After evaporation to dryness, the residue was purified by flash chromatography eluting
10 with dichloromethane/ethanol (93/7) to give the title compound.
Yield: 80 %
'H NMR (DMSO-ds) : 1.62-2.51 (m, 12H) ; 1.97 (s, 3H) ; 3.32-3.44 (m, 4H) ; 3.46 (s, 3H) ;
3.77 (s, 3H) ; 3.78 (s, 3H) ; 3.82 (s, 3H) ; 3.87-4.01 (m, 2H) ; 4.19-4.31 (m, 1H) ; 6.77 (s, 1H)
; 6.88 (dd, 1H) ; 6.92 (d, 1H) ; 7.25 (d, 1H) ; 7.80 (d, 1H).
15 MS-ESI: 542 [MH]"
Elemental analysis Found C 6348 H 725 N 7.72
CyoH39N307 , 0.4 H,O Requires C 6346 H 7..31 N 7.66

The starting material was prepared as follows :
cl\:o o
[o] ONO; )L’G
/”\N \/\/O)r
N o
~ N\ OH QN"‘O
20 °

4-Nitrophenyl chloroformate (0.733 g ; 3.63 mmol) was added to a solution of 3-(4-
acetylpiperazin-1-yl) propanol [Synthesis (1997), 6, 643-648] (0.645 g ; 3.46 mmol) and

triethylamine (0.51 ml ; 3.36 mmol) in dichloromethane (7 ml) under argon atmosphere at
0°C. The mixture was stirred at ambient temperature for 1 hour, evaporated to dryness and
25 purified by flash chromatography, eluting with dichloromethane/ethanol (95/5) to give 3(-4-

acetylpiperazino)propyl 4-nitrophenyl carbonate.



acet yl pi perazi no) propyl 4-nitrophenyl carbonate. WO 02/08213 PCT/ GB01/ 02964
-43 "H NWR (CDC13) : 1.96 (m 2H) ; 2.09 (s, 3H) ; 2.39-2.48 (m 4H) ; 2.51
(t, 2H) wq@ozm213t, 3H); 3.63 (t, 2H) ; 3.68-3.78 (m 2H) PCT/G&BBBIB4 2H)
7.39 (d, 2H) ; 8.29 (d, 2H). Example 10 5

4- Mor phol i no- 4- oxobutyl - N-[ (5S) - 3, 9, 104

11-tetramet hoxy-6, 7-di hydro 5H— d| benzo :ta- cl cycl ohept en-5-yl 1carbamate o' ~
I~ L N5l SOH O O OO\ mr-1 O1P O O /O The
conpoun \WRd:Cé?ﬁlﬁbdl %(Tﬂgz%) ﬁQﬂQSai*Hhﬂe%%a“@d%HHt) 8f51E§(3Hy)I,é4§ but

< ror phat PHR S on 1B BRER Os (PR BRI VEIIAHE o) 1y e
(DVBO-d6) 171181(m 2H) ; 1.82-1.94 (m 1H) ; 1.95-2.07 (s, 1H) ;
2.11-2.24 (s, 1 H ; 2.34 (t, 2H) ; 2.46 (m 1 H ; 3.31-3.44 (m 4H ;

3. 45 (sExample16 52 (m 4H) . 3. 77 (s, 3H) ; 3.78 (s, 3H) . 3.82 (s, 3H) ;
3. 86- ) b7, ‘ ard9s. 1H
o (%d vinfbhdi fyfh ot Aainy ol

anal ysi Q]ﬁeu,hg%@nﬁszxgéarﬁaﬁm% N 5. 27 028I-136N208 0 3 H20 Reqw res C 62.98
H6.91 N 5.25 e starting material was prepared using a simlar nethod
to that of exanple 9, st "m ng from 4-norpholino-4-oxobutyl 4-nitrophenyl
carbonate. Yield : 92 % IM"MURT€DC13) : 2.15 (m 2H) ; 2.50 (t, 2H) ;

3.46-3.53 (m 2H) ; 3.51-3.75 (m 6H) : 3.38 (t, 2H) : 7.33 (d, 2H) : 8.29
(d, 2H). p5 WD 02/ 08213 PCT/ GBP1/02964 - 44-

The compound was prepared using a similar method to that of Example 9, but replacing 3-(4-
acetylpiperazino)propyl 4-nitrophenyl carbonate by 4-morpholino-4-oxobutyl 4-
10 nitrophenylcarbonate.
Yield : 55 %.
'H NMR (DMSO-dg) : 1.71-1.81 (m, 2H) ; 1.82-1.94 (m, 1H) ; 1.95-2.07 (s, 1H) ; 2.11-2.24
(s, 1H) ;2.34 (t, 2H) ; 2.46 (m, 1H) ; 3.31-3.44 (m, 4H) ; 3.45 (s, 3H) ; 3.52 (m, 4H) ; 3.77 (s,
3H) ; 3.78 (s, 3H) ; 3.82 (s, 3H) ; 3.86-3.98 (m, 2H) ; 4.20-4.32 (m, 1H) ; 6.77 (s, 1H) ; 6.88
15 (dd, 1H); 6.92 (d, 1H) ; 7.25 (d, 1H) ; 7.80 (d, 1H).
MS-ESI : 529 [MH]*
Elemental analysis Found C 6281 H 695 N 5.27
C23H36N20s, 0.3 H,O Requires C 6298 H 691 N 5.25

20 The starting material was prepared using a similar method to that of example 9, starting from
4-morpholino-4-oxobutyl 4-nitrophenyl carbonate.
Yield : 92 %
'"H NMR (CDCl3) : 2.15 (m, 2H) ; 2.50 (t, 2H) ; 3.46-3.53 (m, 2H) ; 3.51-3.75 (m, 6H) ; 3.38
(t,2H) ; 7.33 (d, 2H) ; 8.29 (d, 2H).

25



Exanpl e 11

4- (1- Met hyl pi perazi n-4-yl)-4-oxobutyl-N-[(5S)-3,9, 10, 11-tetranet hoxy-6, 7-di
hydr o- SHWabbes?zd[ a, cl cyl cohepten-5-yl | carbamate N ~- v PEFGH01/Q964 |

-INH2 \NIT ONO O~-NQ o\ 0r-140 "? - 0 ~-O5 The title conpound was
prepared using a simlar nethod to thaé of Exanple 9, but replacing

3- (4-acetyl pi perazi no) propyl 4-nitroph ‘hyl car bonat e by

4- et hyl pi perazi n-1-yl)-4-oxobutyl 4-nitrophenyl carbonate. 10 Yield : 65%
'H NMR Mﬁ&. 1.75 (m 2H) ; 1.81-2.07 (m 2H) ; 2.08-2.40 (m 7H ;

' ) . 4 . 3 3 ,

2.15 (s, X ) ) : _ 3.77
(s, 3H) 4—@?—@4@&&2 ] Q . : )-3,9.19, H-(etrametho ‘4’15 =12 D
1H) ; 6d?lﬁe&&ta,cé%ﬁlcdhét&lsaﬁ_yddﬂarlﬂrﬁaté 6.92 (d, 1H ; 7.25 (d, 1H) ; 7.80
(d, 1H). 15 -ESI: 54 + enental analysis Found C 63.38 H 7.58 N
7.64 C29H39N307, 0.4 H20 Requires C 63.46 H 7.31 N 7.66 The starting
mat eri al was preparedN,J,]lsi ng a simlar nethod to that of Exanple 9, from
4-(4- 20 nethyl pi per azisg~l~yl ) - 4-oxobutanol . Yield : 65 % 'H NWR (CDC13) :
2.08-2.19 (m 2H) ; 2.32 (s, 3H ; 2.35-2.46 (m 4H),; 2.49 (t, 2H ,; 3.51
(t, 2H) L 2.66 (t, 2H) ; 4.38 (t, 2H) ; 7.39 (d, 2H\; 8.29 (d, 2H). 25 WO
@EL/OZ@@% -4%@"&% 1. Acorrpofli;]g(f}]c the formula (1): 3
Nj(\/\o o W

\Z el

Cl

5 o

o—

The title compound was prepared using a similar method to that of Example 9, but replacing
3-(4-acetylpiperazino)propy! 4-nitrophenyl carbonate by 4-methylpiperazin-1-yl)-4-oxobutyl
4-nitrophenyl carbonate.

10 Yield: 65%
'H NMR (DMSO-dg) : 1.75 (m, 2H) ; 1.81-2.07 (m, 2H) ; 2.08-2.40 (m, 7H) ; 2.15 (s, 3H) ;
2.50-2.60 (m, 1H) ; 3.22-3.56 (m, 4H) ; 3.45 (s, 3H) ; 3.77 (s, 3H) ; 3.78 (s, 3H) ; 3.82 (s, 3H)
; 3.82-3.99 (m, 2H) ; 4.12-4.32 (m, 1H) ; 6.76 (s, 1H) ; 6.87 (dd, 1H) ; 6.92 (d, 1H) ; 7.25 (d,
1H) ; 7.80 (d, 1H).

15 MS-ESI: 542 [MH]"
Elemental analysis Found C 6338 H 7.58 N 7.64
Cy9H39N304, 0.4 H,O Requires C 6346 H 731 N 7.66

The starting material was prepared using a similar method to that of Example 9, from 4-(4-
20 methylpiperazin-l-yl)-4-oxobutanol.

Yield : 65 %.

'H NMR (CDCl5) : 2.08-2.19 (m, 2H) ; 2.32 (s, 3H) ; 2.35-2.46 (m, 4H) ; 2.49 (t, 2H) ; 3.51

(t, 2H) ; 2.66 (t, 2H) ; 4.38 (t, 2H) ; 7.39 (d, 2H) ; 8.29 (d, 2H).

25



N(R7)-A-[CH(Ra)]a B-[CH(Rb)]b-D R Ra RL RE RS 5 (I) wherein: Rl, R2
and R3 are each independently hydroxy, phosphoryloxy (-0OP03H2), Cl 4al koxy
or an i nwovpodryzr ol ysabl e ester of hydroxy, with the proprCEeBOhedeat | east
2 of Rl, R2 10 and R3 are Cl_4al koxy; Ais - CO, -C(OO, -CONRS8)-

-S@2- or -SO02N(R8)- (wherein R 8 is hygschogen Cl_4al kyl ,

Cl_3al koxyCl_3al kyl , am noCl_3al kyl of ydroxyCl 3alkyl); a is an integer
from1l to 4 inclusive; Wand Rb are independently sel ected from hydrogen,
hydr oxy dasni no; 15 Bis -0-, -CO, -N(R9)CO, -CON(R9) -, -C(O O,
-N(R9) -, - N(R9)C(O O, -N(R9)CCN(R10)-, -N(R9) S02-, -S02N(R9)- or a
direct single bond (wherein RO and R10 are independently selected from
hydr ogen, CA éah d ofthe¥otkoliylg:l_3al kyl , ami noCl_3al kyl and

hydroxyCl_3al kyl); b is O or an integer from1 to 4 inclusive, (provided
that when b is 0, Bis a single direct 20 bond); D is carboxy, sulpho,
tetrazolyl, imdazghyl, phosphoryl oxy, hydroxy, am no, N (Cl _4alkyl)am no,
N, N-di (C1_3al kyl )am'1 8 fornmula -Y1-(CH2),R1l1 or -NHCH(R12) COOH;

wherein Y1 | di r ec : . N(R13) C( O) -
mere 1150 0SS e Bty s spAyg NRIIGO o

-C(ON(R13)- (wherein
:4C is 0O or an integer from1l to 4

ami noC2_3al kyl or RS

inclusive;, R11 is a 5-6- aRur at ed het erocyclic group (linked via
carbon or nitrogen) cont&'niX or 2 ring heteroatons, selected

i ndependently from WO 02/ 082¥3 PCI$GB01/ 02964 -46 O, S and N, or a

5- 6-mgnber ed unsat ur at ed oerart|:IIy unsaturated heteroaryl group (Ilinked
via carbon or nitrogen) containing 1 or 2 ring heteroatons, selected

i ndependently fromO, S and N, which heterocyclid group or heteroaryl group

may

wherein:

R', R? and R? are each independently hydroxy, phosphoryloxy (-OPO3H;), C,.salkoxy
or an in vivo hydrolysable ester of hydroxy, with the proviso that at least 2 of R', R?

10 and R® are C.4alkoxy;

A is - CO-, -C(0)0O-, -CON(R®)-, -SO,- or -SO,N(R®)- (wherein R® is hydrogen,
C,.salkyl, C;3alkoxyC,.salkyl, aminoC,.salkyl or hydroxyC;.alkyl);

a is an integer from 1 to 4 inclusive;

R? and R are independently selected from hydrogen, hydroxy and amino;

15 B is -O-, -CO-, -N(R*)CO-, -CON(R’) -, -C(0)O-, -N(R®) -, - N(R*)C(0)O-,
NR%)CON(R'?)-, -N(R*)SO;-, -SO,N(R?)- or a direct single bond (wherein R® and
R are independently selected from hydrogen, C,.salkyl, C,.3alkoxyC;.zalkyl,
aminoC, salkyl and hydroxyC,.zalkyl);

b is O or an integer from 1 to 4 inclusive, (provided that when b is 0, B is a single direct

20 bond);

D is carboxy, sulpho, tetrazolyl, imidazolyl, phosphoryloxy, hydroxy, amino,
N-(C).salkyl)amino, N,N-di(C_salkyl)amino or of the formula -Y'-(CH,).R"' or
-NHCH(R'*)COOH; [wherein Y is a direct single bond, -O-, -C(O)-, -N(R"?)-,
NR")C(0)- or -C(O)N(R")- (wherein R is hydrogen, C,_salkyl,

25 C).3alkoxyC,.salkyl, aminoC;.zalkyl or hydroxyC, salkyl); ¢ is O or an integer from 1
to 4 inclusive; R is a 5-6-membered saturated heterocyclic group (linked via

carbon or nitrogen) containing 1 or 2 ring heteroatoms, selected independently from



bear | or 2 substituents selected from 5 oxo, hydroxy, hal ogeno,

Cl _4al kyl, C2_4al kanoyl, carbamoyl, N-(C 1.4al kyl)carbanoyl, N, Ndi-(C

1. 4al kyl weaobesmy/| , hydroxyC 1. 4al kyl, Cl_4al koxy, cyanoelT/8abkgi9e4

car banoyl C1_3al kyl, car boxyCl 4al kyl , am noCl_4al kyl ,

N- Cl _4al kyl am noCl1_4al kyl -NN-(C 1 3{5“ kyl ) am noCl_4al kyl

Cl_4al koxyCl_4al kyl, C1 4a| kyI sul phony¥ C1_4al kyl and R14 (Wnerel n Rl4 is a
5- 6- menber ed saturated 10 heterocycl ic group (linked via carbon or

ni trogen) confaiSAndgY.1or@r5-¢-mamrkgredimsatpmindormpartindly swsaseraieddsiseerdBrarbyp f r om
Subat trwent s CuREaReh ELREYS! fifofnd Uik Bine S LR heterBBRL LR BV 1 or 2

substituents ted hal

hydr oxyCl_4al kyde etﬁbnﬂﬁfﬂéﬁ%@, S aﬁEﬂ-N4ﬁIhiéﬂ>f1)é§i1Qc‘§'é‘l|1d<yﬂou§Bﬁlheteroaryl group ma
Cl . 4al kyl sul phonyl Cl. 4al kyl); 15 R12 is an am no acid side chain; I¥25 is

Cl_4al koxy; Rbe%fﬂdoﬂ%swwué@éﬁelﬁﬁﬁb%@mdently sel ected from hydrogen,

fl uor nitro, 4a Kk 4al kyl ) am no, hydr oxy,
Cl 4afgkoxy and &O}gfik le’ éhﬁ?myg%ezﬁa'\lkaoyiaq(a%ﬁ" Ye1 3al koxyCl_3al kyl ,
am noCl_3al kyl N((tmdn@w@&mﬁaﬁkmm di-&8 4@1ky9c£bﬁﬁ65aq%é)g@1 Lak@ccept abl e

salt, solvate or pro-drug th hereof. 2. Ac onpound according to cfaim 1 where
Rl, R2 and R3 afe- 4%ik@xmra1®£?ysalkﬁrcaabmfaﬁl(ﬁaﬁﬁm |C@dJ|0P<yCa@B€'|btaabh@Cs@ll¢yl

B R, Cand %31%4&2%%‘?5%%%2”5@ b el e

from hydrogen, laygs yulp@ﬂﬁcaiah@xynd RHth&@mBR*“Kyh &di%m%eﬂéﬂts&%yed 30 A i's
-CO, -C(OO or ais 1, 2 or 3; WD 02/08213 PCI/ GB0O1/ 02964 -47 B

is -d0, -NHCO hete@@@llc groxqo)l@ked VNHarbonNH@(tID)g@) CONHOOREH oo? ringsi ngI e
direct bond; b

; d :
anino, N-Cl 4 a#‘%@fdﬁm% SelRFt Hﬁld%af%% tR'Sf\{%fPEgI pﬁ%m’oﬁagﬁg‘% Oﬁ%)i%/:cﬁr?ﬁ}./ﬁ i
-Y' (CH2) , R11 ( WaBH &y ¥ubdtRutedNb{-] O} 2 s@bstindeafdsbldeted from:

oxo, hydroxy, halogeno, Cj.salkyl, hydroxyC;.salkyl, C 4alkoxy,
CisalkoxyCi.4alkyl and C4alkylsulphonylC,;_salkyl);
15 R'? is an amino acid side chain;
Ris C|.4alkoxy;
R* and R® are each independently selected from: hydrogen, fluoro, nitro, amino,
N-C,_salkylamino, N,N-di-(C;.salkyl)amino, hydroxy, C.4alkoxy and C,_salkyl;
R’ is hydrogen, C;.salkyl, C,.zalkoxyC;zalkyl, aminoC,.salkyl or hydroxyCi.;alkyl;

20 or a pharmaceutically acceptable salt, solvate or pro-drug thereof.

2. A compound according to claim 1 where R!, R? and R? are all methoxy.

or a pharmaceutically acceptable salt, solvate or pro-drug thereof.

25 3 A compound according to claim 1 wherein:
R', R? and R? are all C,_salkoxy;
R*and R® are independently selected from hydrogen, hydroxy, C,.3 alkoxy, and
Ci.zalkyl;
R’is methoxy;
30 A is -CO-, -C(O)O- or -CONH-,

ais 1,2 or3;



cis 1lor 2; RI1is a 5-6-nenbered saturated heterocyclic group (linked via
nitrogen) containing 1 or 2 ring heteroatons, selected independently from
0 and N, whbpbs2ihet erocyclic group may bear 1 or 2 substiproecBsy/embect ed
from Cl1_4 al kyl, C2_4al kanoyl, carbanmoyl, cyanoCl_3al kyl,

hydroxyCl_3al kyl, 10 car boxyCl 3al kyl 4Zmd am noCl_3al kyl ); R7 is hydrogen;
or a pharnmaceuti cal | y-acceptabl e salt ol vate or pro-drug thereof. 4. A

conmpound accordlﬁg)g to claimil where and R3 are all nmethoxy;
P

R4 and R6 arbiSitfepdfitfert O] egﬁ(%lp‘f TNJH‘I WHF&BEQ NHfPNIy or asinglexy and
met hyl ; R5|§h%%y, Ais -CO, -C(0)0- or -CONH; ais 2o0r 3; 20Bis
-CO, -NHCO or a single di rect bond; bi sOorl; D i s carboxy,
phosphor yl odyis Ohydr xy, am no, N-Cl_4 al kylam no, N,N-di (Cl_4 alkyl)am no
or of the formula -Y (CH2), R11 (wherein Y is -NH N?:&IH_ cis 1
or 2; RIL' i?’élcﬁébroéb Shlmho amsamrvmw hygFoxy; wwaﬁ%wa@d@mn@f dif§1ias

Ilnke via 25 s tuted
by 1 %r 2 subsﬁ(yg)ﬁeﬂ%cmr {ﬁéﬁﬁg@%%o4gﬂgpg IYSCQS% 0 r'é@?\]t%iahoyl
cyanoCl_3al kyle,is Iny;dlzowtils a%Bkﬂémber@@iahﬁK&@hﬂ@ﬁioch g’#&ﬁb @iﬁk@@%@bé&hb

i s hydrogen; 30 or a E armaceutical |l y-acceptabl e salt, solvate or Ero dr ug

t her eof . WO 0ZPUSDMIE 0B hetemamuns, sejgrte ndwe@éwkydrmn&arfddﬂnwhla (H: MO

N A- (CH2) a- Bhg%phpgroh% %a%%r%réidb)stltumg (8L frroR: A B and Dare as

defined in clarm
Ci.4 alkyl, Cy4alkanoyl, carbamoyl, cyanoC;_salkyl, hydroxyC,.salkyl,

10 carboxyC,_salkyl and aminoCi.jalkyl);
R’ is hydrogen;

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

4. A compound according to claim 1 wherein:
15 R! , R2, and R? are all methoxy;

R*and R® are independently selected from hydrogen, hydroxy, methoxy and methyl;

R? is methoxy;

A is -CO-, -C(0)O- or -CONH-;

ais 2 or3;

20 B is -CO-, -NHCO-, -CONH or a single direct bond;

bisQor1;

D is carboxy, phosphoryloxy, hydroxy, amino, N-C, 4 alkylamino, N,N-di(C;.4
alkyl)amino or of the formula -Y'(CH,).R!" (wherein Y! is -NHC(O)- or -C(O)NH-;
cis 1 or2; R is piperazinyl, morpholinyl or piperidinyl, each of which is linked via

25 a ring nitrogen atom and each ring is optionally substituted by 1 or 2 substituents
selected from:
Cj.salkyl, Cs.4alkanoyl, carbamoyl, cyanoC;.salkyl, hydroxyC,_salkyl,
carboxyC;_salkyl and aminoC,_salkyl);
R’ is hydrogen;

30 or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.



or a pharmaceutically acceptable salt, solvate or prodrug thereof. 5 6. A
conpound according to claim5 whereini Ais -CO, -C(OO or -CONH-; ais
2 or 3; Bv0820L2B, -NHCO, -CONH or a single direct bond;PCl/GBbi/e®es1; D is
car boxy, phosphoryl oxy, hydroxy, am no, N-ClL 4 alkylamno, N, Ndi(Cl_4

al kylyam no or of the fornmula -Y (CH2) 1 (wherein Yl is -NHC(O - or
-C(ONH; <cis |l or 2; R is pi perazfﬂgr, mor phol i nyl or piperidinyl, each
of which is linked via a ring nitrogen atomand each ring is optionally
substit ot ed Hycamppung of fesgiula UBints 15 sel ected from Cl_4al kyl ,

C2_4al kanoyl , car banoy anoCl_3al kyl, hydroxyCl_3al kyl ,

carboxyCl_3al kyl and amno X or a pharmaceutically acceptable
salt, solvate or prodrug ther

N( R7) - A-[ CH(Ra) 1a B- Rb) @%

o A NP af 111): 3
[Vc\:ﬁ\é 9, R R6 RSQ%I??I(’T)B R/%q)%‘r?rpogz(ls )
PCT/ GBO1/ 02964 - 49- €Qin: R,

RZ—and R3 are each independently hydroxy,
phosphoryl oxy (-OP0O3H2), Cl1_4al ox an in vivo hydrol ysabl e ester of
hydroxy, with the proviso thiMe@t I'eas¥ 2 of R, R2 and R3 are Cl_4al koxy;
5Ais - CO, -CCOO, -CON(R8)-, -SO2-\ar -S02N(R8)- (ywerein R8 is
hydrogen, Cl-4al kyl, CL.3al koxyC2. 3al kyPM&ni noC2_3al kyl or
hydroxyC2_3al.kyl.); .a is, an integer from].to 4 inclusive, Wand Rb are
i ndependent | egeé‘l)’ é’cl’f’é%j%f?r{glr#m%gé%gﬂ?‘? By and ani no:

or a pharmaceutically acceptable salt, solvate or prodrug thereof.

6. A compound according to claim 5 wherein:

A is -CO-, -C(O)O- or -CONH-;

ais2or3;

B is -CO-, -NHCO-, -CONH or a single direct bond;

10 bisOorl;

D is carboxy, phosphoryloxy, hydroxy, amino, N-C,4 alkylamino, N,N-di(C;_4
alkyl)amino or of the formula -Y'(CH,).R" (wherein Y' is -NHC(O)- or -C(O)NH-;
cis 1 or 2; R is piperazinyl, morpholinyl or piperidinyl, each of which is linked via
a ring nitrogen atom and each ring is optionally substituted by 1 or 2 substituents

15 selected from:
Ci.salkyl, Cy4alkanoyl, carbamoyl, cyanoC;.salkyl, hydroxyC,salkyl,
carboxyC,_salkyl and aminoC;_salkyl);

or a pharmaceutically acceptable salt, solvate or prodrug thereof.

20 7. A compound of formula (III):

N(R?)-A-[CH(R#)],-B-[CH(R")],-D

ey



Bis -0-, -CO, -N(R9)CO-, -CON(R9) -, -C(0)0-, -N(R9) -, - N(RO)C(0)O, 10
-N(R9) CON(R10) -, -N(R9)S™2-, -S02N(R9)- or a direct single bond (wherein RO
and R10weoe2is2dependently sel ected from hydrogen, Cl -4al RgT/GB01/02964

Cl_3al koxyC2_3al kyl, am noC2_3al kyl and hydroxyC2 _3alkyl); b is O or an
integer froml to 4 inclusive; Dis a §-6-rrenbered saturated heterocyclic
group (linked via carbon or nitrogen)” 515 containing 1 or 2 ring

het er oat ons, sel ected i ndependently fromO and N, which heterocyclic group
may bear 1 or “Q‘eé"d‘?isti tuents selected from oxo, hydroxy, hal ogeno,

ﬁl Nflg: k %”CI af ﬁfdﬁl g%yﬁ“%é%?é@ (@& dﬁ%y_éﬁswé‘%ﬁ%g?kofo%’y%n%l(lffxéal kyl,
car banoyl C1_3ak kly in vmahmmb@‘dbléladtdmdf hyaioxpowith delpotiso @t at least 2 of R', R?

N- Cl _4al kyl am noCl_4al kyI di - NN- (C1_4al kyl ) ami noC1_4al kyl ,
Cl_4al koxyCl_ 4&‘H3y?fe Cigilkany:ky| sul phonyl Cl_4al kyl and R14 (V\,her ein Rl4 is a

5- 6- ngnber e et u a or_nitrogen)
cont a| ni ng % r’l n Ohhetc;draggﬂﬁ §Ogé1?ec?éwiégglgéﬂﬁ el(rilt y &0 and N,
whi ch heter ocmI4g,1gylgc<p§mk¢)@c2gmkylomllnbgzz%lmbmyatr@@dgxamy]pr 2 substituents

selected from 25 oxo, hydroxy, hal ogeno, C-4alkyl, hydroxyC _4al kyl ,
C _4al koxy, @1s %WQ%@?@Q%!%IHCWU“«Cl 4al kyl sul phonyi C1. 4al kyl); R5 is

o, AR Pt e Gy BRI bR R E R 09 4
hydroxy, ClpAgl- GOXE(ﬁth(ﬁi)ﬂﬁ' l(S/(bN(lR? Is:(d))(w quﬂ?) Cl\l(ité)ld(y)bo-

Cl. 3al koxyCl_3al K)y n,noCl ?dal Kyl drox 3al kyl ;
phar f@ceut i caFN(R ae@é%RaM NRa)I0:- sSOaL’if ’)opr qﬁlmdmgetbhed é&)ﬁerem@l (BZ!/d08213

fog/ Ro ar e al R G IneaRrR RS BE b BB e h ey SO CoRbsh rom

P)é?ro;)gfnbr hy(é%%ﬁécz%?{zl ﬁ?lﬁ?&%xy@igq]kyﬁ Cl 3alkyl; R5 is nethoxy;, Ais -CO,
b is O or an integer from 1 to 4 inclusive;
D is a 5-6-membered saturated heterocyclic group (linked via carbon or nitrogen)
15 containing 1 or 2 ring heteroatoms, selected independently from O and N, which
heterocyclic group may bear 1 or 2 substituents selected from:
0x0, hydroxy, halogeno, Cj.salkyl, C, salkanoyl, carbamoyl,
N-(C.qalkyl)carbamoyl, N,N-di-(C,.4alkyl)carbamoyl, hydroxyC,.4alkyl,
Cj.salkoxy, cyanoC,_salkyl, carbamoylC;.alkyl, carboxyC,.salkyl, aminoC,_salkyl,
20 N-Cj.salkylaminoC;_4alkyl, di-N.N-(C_salkyl)aminoC,.salkyl, C;.salkoxyC_4alkyl,
C.4alkylsulphonylC _salkyl and R'* (wherein R™ is a 5-6-membered saturated
heterocyclic group (linked via carbon or nitrogen) containing 1 or 2 ring
heteroatoms, selected independently from O and N, which heterocyclic group is
optionally substituted by 1 or 2 substituents selected from:
25 oxo, hydroxy, halogeno, C,.salkyl, hydroxyC,.salkyl, C, salkoxy,
C,.qalkoxyC,_4alkyl and C;.salkylsulphonylC,_salkyl);
R’ is C,.salkoxy;
R* and R® are each independently selected from:
hydrogen, halogeno, nitro, amino, N-C_salkylamino, N,N-di-(C)_salkyl)amino,
30 hydroxy, C,.4alkoxy and C,_salkyl;
R’ is hydrogen, C,.salkyl, C;_salkoxyC,.;alkyl, aminoC,.zalkyl or hydroxyC; salkyl;

or a pharmaceutically acceptable salt, solvate or pro-drug thereof.



Bis -CO, -NHCO, -CONH, -C(OO, -NH, -NHC(O O, NHCONH or a single 10
direct bond; bis 0, 1 or 2; Dis piperazinyl or norpholinyl or

pi peri di o p2es2eh ring being optionally substituted by 1rPOT/GBoFMIsL ituents
sel ected from Cl_4al kyl, C2_4al kanoyl, carbanmoyl, cyanoCl_3al kyl , '

hydr oxyCl_3al kyl , carboxyCl_3al kyl and5€m noCl_3al kyl; 15 R7 is hydrogen;
or a pharnmaceuti cal ly-acceptabl e salt olvate or pro-drug thereof. 9. A

conpound according to claim7 wherein: R , R2, and R3 are all nethoxy; 20
R4 and R6 are independently selected from hydr ogen hydr oxy, nethoxy and
met hyl R5 ; LS. - O or -CON ais 2o0r 3, Bis
-CO, -NHCOAéOH%ﬁaa)éxcorénk%fl 7?@% oond; 25 b| sOorl Dis p| perazi no

or norphol i B3, RRzaki R 2@ ald €, hgket i onal |y subst i t ut ed by | or

substituents ,sel egt ed from net hyI et hyI acetyl, propion car banoyl and

2- hydroxyeth?P RArG gdepeadensiyrselegisd Sromhyhagers Brdioxs &1iis K%Me%ldable sal t,

sol vage or g]« £Eﬂ7t hereof. WO 02/ 08213 PCT/ GB01/ 02964 -51 10. A corrpound
c

according to wherein: MO ....... NH-A-(CH2)a B-(CH2)b-D MO MeO
[ Ove (1V) Rﬂhemethax@; b, A, B and D are as herei nabove defined in claim7;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof. 5 11.
A conpound AckoEHmE (PP <oaCaANIE wher ei n:

aisl,2or3;

B is -CO-, -NHCO-, -CONH, -C(0)O-, -NH-, -NHC(O)O-, NHCONH- or a single

10 direct bond;
bis0, 1 or2;

D is piperazinyl or morpholiny! or piperidinyl, each ring being optionally substituted by
1 or 2 substituents selected from C,_salkyl, C, 4alkanoyl, carbamoyl, cyanoC, zalkyl,
hydroxyC.salkyl, carboxyC,.zalkyl and aminoC, 3alkyl;
15 R’ is hydrogen;

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

9. A compound according to claim 7 wherein:

R , R2, and R are all methoxy;

20 R*and R® are independently selected from hydrogen, hydroxy, methoxy and methyl;

R’ is methoxy;

A is -CO-, -C(0)O- or -CONH-;

ais2or3;

B is -CO-, -NHCO-, -CONH or a single direct bond;

25 bisOorl;

D is piperazino or morpholino, each ring being optionally substituted by 1 or 2
substituents selected from methyl, ethyl, acetyl, propionyl, carbamoyl and 2-
hydroxyethyl;

R’ is hydrogen;

30 or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.



Ais -CO, -CCOO or -CONH; ais 2o0r 3; Bis -CO, -NHCO, -CONH or a
single direct bond; 10 bisOorl; D is piperazino or norpholino, each ring
bei ng optwonzbd2y3 substituted by 1 or 2 substituents sel eecedBIT/@I4TEL Yl ,
et hyl, acetyl, propionyl, carbamoyl and 2- hydroxyethyl; or a
pharmaceutically acceptable salt, solvgie or pro-drug thereof. 15 12. A
corrpound accordi ng to claim 10 V\/nereln Ais -CO, -CCOO or -CONH; ais
2 or 3; is -CO, -NHCO, -CONH or a single direct bond; 20 bisOorl; Dis
nor phol i ﬁo MC%PWGF?%@&'&MC]I&WV viereinacet yl pi perazin-1-yl: or a

phar maceut i cgl acceptabl e salt, solvate or pro-drug thereof 13. A
conpound sel ected o) [(58) -3,9, 10,11

-tetranet hoxy-6, 7-d .L.bqng@.@c ;@.I(@he)pi[gen 5-yl]-2-]2-

am noacet yl ani no] ge® 0X0- 4- [(5 %0, 1

-tetramet hoxyMeC
di sodi um phosphate; W ]
N-[ 2- (i m dazol -1- yIMeOhyI anoyl|

}-5(S)-3,9, 10, 11-t et ranmet hoxy-\6, 7- di hydr o- SH (1v)
di benzo[ a, c] cycl ohept en- 5- yIanﬂ?Me and 2- {

N-[(595)-3,9 tety ge di h dr H-dl . [ a, c]cycl ohept en-5-
yl]car bam)yI'V%’l)h%/ejréL etf "hyl cfl soél}(eua%hﬁﬁeé dén %@ I i noet hyl

N-[(5S) - 3, 9018 phdmiRbutRARY-AeE ta@le7saﬁ|§@>}’\€b%@o hbg,eﬂhé@of [a, c]

cycl ohept en- 5- yI] car bamat e; g (1- nethylp|5§?EZ|n 4-yl)propyl N-[(5S5)-3,9,
10,1 ®-tetranet hoxy-6, 7-di hydro-5H di benzo [a, c] cycl ohept en-5-yl]

car bama

N-[ (59) tlg 9 ARG APSarding 5 §12En 30 $hGTFIR o- 5H- di benzo[ a, ¢] cycl ohept en-5-yl J
-2- [2- 10 apisneeceicboi solanean de;

ais2or3;
B is -CO-, -NHCO-, -CONH or a single direct bond;
10 bisQor1;

D is piperazino or morpholino, each ring being optionally substituted by 1 or 2
substituents selected from methyl, ethyl, acetyl, propionyl, carbamoyl and 2-
hydroxyethyl;

or a pharmaceutically acceptable salt, solvate or pro-drug thereof.

15
12. A compound according to claim 10 wherein:

A is -CO-, -C(O)O- or -CONH-;

ais 2 or 3;

B is -CO-, -NHCO-, -CONH or a single direct bond;

20 bisOorI;
D is morpholino, 4-methylpiperazin-1-yl or 4-acetylpiperazin-1-yl,

or a pharmaceutically acceptable salt, solvate or pro-drug thereof.

13. A compound selected from:
25 N-[(5S) -3,9,10,11-tetramethoxy-6,7-dihydro-5H-dibenzo[a,c]cyclohepten-5-yi]-2-[2-
aminoacetylamino]acetamide;
4-0x0-4-[(55)-3,9,10,11-tetramethoxy-6,7-dihydro-5SH-dibenzo[a,c]cyclohepten-5-
yllamino]butyl disodium phosphate;



2-(1-acetyl pi perazin-4-yl)ethyl -N-[(5S)-3,9, 10, 11-t et ranet hoxy- 6- 7- di hydr o-
5H di benzo[ a, c] cycl ohepten-5-yl] carbamate;

N-[ (5S) - 3yQpA@8214- t et r amret hoxy- 6- 7- di hydr o- 5H di benzo[ a, ckcvcBohresen- 5- yl |
-4- (1 net hyl pi perazi n-4-yl)-4-oxobutan-I|-am de; 15

4- ox0-4-[(59)-3,9, 10, 11-t et r amet hoxy- 6 - di hydr o- 5H di benzo[ a, c] cycl ohept en
-5- yl]am no] butyl di sodi um phosphat e' -

U509 3o, 10Vl Ehenbige Ey"’l%”aatfaﬁipa;}a@pﬁ bty 07 -

cycl ohept en- 5- t 2|n 4-yl)
propyl - N-[(SS) 3, ga’[?%] fl%ro'glégt?gﬁeﬂﬁgyg - 7-di hydro-5H 20

di benzo[ a, cl2e{M[(Se3t %10, bl-ydtiacetHoayes 2dihdb-JH-8Henzo[a,c]cyclohepten-5-
)-3,9, 10, 11-t et r anet hoxy- 6, 7- di h%gro 5H-d| benzo [ a, c] cycl ohept en- 5-
yl ] car banoyl oX i/lfaréftmylom}%ml disp

4-mor ghol i ne- Iﬁo%i%@%ﬁ% -g)(_ég)aétﬁo%l@na sthoye6 Trdibydro-SH-dibe

11-tetramet hoxy- ‘di'bénzo cyclo ep en- yer]ocar bamat e;
and 25 4-(1- rr\fib})cb/abp@tazﬁwi]damhmaté oxobutyl -N-[ (5S)-3, 9, 10,
11-tetramet hoxy 7-di hydro- 5 H-di ept en- 5-

] car bamat €; %‘h&#ﬂ?&&@éﬁ ﬂé’é)PF%PthC[éﬁ)ﬁ’é&g ggt?téameéléﬂx\)’aq %ﬁlﬂb’ﬂﬂbﬁﬂ dr ugs
h f. . d di
t her eof . 14. '31 b n@gﬁ%%?gn%mg%%lﬁ% conpri sing a conpound accordi ng

to any one of rap maceutical ly acceptable salt,
sol vate or MC(SS)-BQ 1ohE-eahmeihox g8 Sedihgdro Gl -dibefido [ 4cJohc bhaptands-ylial-{
acceptabl e carrier. WO Q2/.08213 PCT/ G3B01/ 02964 -53 15. The use of a
compdénd acco@m’?fbacétﬁ&imbﬁ%]a%qtﬁplﬁiﬁ 1 to 13, or a pharmaceutically-

accept abl e ?ailtacei/ﬂ;lefégﬁﬂer%%ﬁgl 23 O,?rl%olfl’-te{r Et]ﬂgx ”@W‘-‘cﬁlﬁg&rgr Of a

medi canment a vasc ar anmagl n in a

war m bl ooded ali‘beﬁﬁd)[ac&y&ﬁheﬂfh@—S%&Bca@ﬁan&t@Of’rpound according to any one of
claiml to 13 or Ehar maceut i cal | y- accg(gt abl e salt, solvate or y5)]ro drug

thereof in tHESMEASs Wetlntetramethaxirédi-dindrarSH-dibenzafia leyalohenterodryi Inf-6l-v ded
doses for userﬁe@h&?ﬁe 691 4;_% 40&0%(“23 lvaﬁﬁﬁé“ ar damagl ng effect in a
or

war m bl ooded ani process preparing a conpound of the

formulsa (1) A-&o-4[GSIBOVITL Dfetlhhﬁthbﬁy-mﬂ @ih{drp-5HADDE €10]a,8]cytlBR& tenl 5-
functional group is protected, wherein R, R2, R3, R4, R5, R6, R7, R8, RO,

R, Rl1, R12, yRamincgautyl disodsim phosphats; and ¢ are as defined in claim 1,
conpri sing: bﬂ%Nf[%?(% 138013 - SO aRoyt h@(sﬁ-%,ri‘}ﬂ,Pl-&%Qamethoxy-6,7-d1hydro-5H-
dibenzo[a,c]cyclohepten-5-ylamine;
3-(1-acetylpiperazin-4-yl) propyl-N-[(5S)-3,9,10,11-tetramethoxy-6-7-dihydro-5H-
20 dibenzo[a,c]cyclohepten-5-yl]carbamate;
N-1-[(55)-3,9,10,11-tetramethoxy-6,7-dihydro-5H-dibenzo[a,c]cyclohepten-5-
yl]Jcarbamoyloxy]ethyl disodiumphosphate;
4-morpholino-4-oxobutyl-N-[(55)-3,9,10, 11-tetramethoxy-6,7-dihydro-5H-dibenzo
[a-c]cyclohepten-5-yl]carbamate; and
25 4-(1-methylpiperazin-4-yl)-4-oxobutyl-N-[(5S)-3,9,10, 11-tetramethoxy-6,7-dihydro-
SH-dibenzo[a,c]cylcohepten-5-yl]carbamate;

and pharmaceutically-acceptable salts, solvates or pro-drugs thereof.

14. A pharmaceutical composition comprising a compound according to any one of claims 1
30 to 13 or a pharmaceutically acceptable salt, solvate or pro-drug thereof, in association

with a pharmaceutically acceptable carrier.



3 NHR/) R4 R R6Rs (X) 15 wth a compound of the formula (Xl): L1- A
- [CHRa )]a -B-[CHRb )]b-D (XI) wherein L' is a |eaving group; or 20 b)
converti mgoones2ednpound of the fornmula (1) into anot her cpapoeBotombst he
formula (1); c) when a phosphoryl oxy group is desired, reacting the
correspondi ng hydroxy conpound with a :?hosphoram' dite; wherein any
functional groups are optionally prot éé ed. 25 and thereafter if
necessar,\y: ll')h converting a.conpound of fqrmula (13) i nto anot her compound of
b1 ) Theid

formulal PG OF BARIMFNGI AFPTHPE AR PRaigisoligstS. ot pharmgeeptcally-
PCT/ GBO1/ 02984 prabRésaltl {dlvd@bM B MRALFBR BIM haRlth R OF § ARl afheiffdr use

sol vate or pro-drug thereof.
in the production of a vascular damaging effect in a warm-blooded animal.

5 16. The use of a compound according to any one of claim 1 to 13 or pharmaceutically-
acceptable salt, solvate or pro-drug thereof in the manufacture of a medicament for
administration in divided doses for use in the production of a vascular damaging effect

in a warm-blooded animal.

10 17. A process for preparing a compound of the formula (I), or a compound of the formula (I)
wherein at least 1 functional group is protected, wherein R!, R? R}, R* RS, RG, R’ R},
R9, RIO, R“, R12, R13, RM, A, B, D, a, b and c are as defined in claim 1, comprising:

a) reacting a compound of the formula (X)

15

with a compound of the formula (XI):
L'- A - [CHR")]-B-[CHR")],-D
(XI)
wherein L' is a leaving group; or
20 b)  converting one compound of the formula (I) into another compound of the
formula (I);
¢) when éphosphoryloxy group is desired, reacting the corresponding hydroxy
compound with a phosphoramidite;
wherein any functional groups are optionally protected.
25 and thereafter if necessary:
” 1) converting a compound of formula (I) into another compound of formula (I);

il) removing any protecting groups;
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iii) forming a pharmaceutically acceptable salt, solvate or pro-drug thereof.



