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by | aw, cweims®sgsssority to) United States provisional patremtGrppbiocati on
USSN 60/ 347,899 filed 15 January 2002, the contents of which are

I ncorporated herein by reference in their entirety. TECHNI CAL FI ELD 10
This invention pertains generally to th$ field of chemstry and
pharmaceuticals, and nore specifically fo certain acridone and acridi ne

conmpounds whi ch i on, etc.,

and/ or treat cancggt% W?ﬁ@@@%%m%@fﬁﬁﬁwéﬁf@ I nvention
al so pertains to pharmaceutical 15 conpositions conprising such conpounds,
and the use of such conmpounds and conpositions, both in vitro and in vivo,
to inhibit tel omerase, to rengELéIEEEEEE#E&E[KH!ation, etc., and/or in the
treatnment of cancer, proliferative conditions, etc. BACKGROUND 20
Throughout this specification, including any clains which follow unless

t he 6ont eXhis armnman@rsmtelm@ntcs@ndmew@hﬁun@dmyum,, |ampw@rrtyaé)l ons such
as "conprjses" and "co Lﬁ?{]derStOOd to inp % t he inclusion

of a stat #8MeASIgEs RSPV'gi%QBFB?tg”b?MI?aB W E0EB4,,899 Eled 11danuyasy t he
excl usi onogh ap¥ Bhbits bf‘%&fﬁrar@rm@érgeréi d%@ré;ﬁ %VQe%freﬁéE frdfer Rt restf,eps 't
must be noted that, as used In ecification’and any appengd

t he singul ar for ms "a," "an," and "the" include plural referents unless
the context clearly dictates otm& .~ Tor exanple, reference to "a
phar maceutical 30 carrier" incl 1 f two or nore such carriers,
andqphe |i ke. Ranges are often expressed herein as from "about" one

particular value, and/or to "about" another particular value. Wen such a
range i s GRisriavention pertaine genwalip o tusild e Themistyoadpharmaceuticals,

and more specifically to certain acridone and acridine compounds which inhibit

telomerase, regulate cell proliferation, etc., and/or treat cancer, proliferative
conditions, etc. The present invention also pertains to pharmaceutical

15 compositions comprising such compounds, and the use of such compounds and
compositions, both in vifro and in vivo, to inhibit telomerase, to regulate cell

proliferation, etc., and/or in the treatment of cancer, proliferative conditions, etc.

BACKGROUND

20
Throughout this specification, including any claims which follow, unless the context
requires otherwise, the word "comprise," and variations such as "comprises" and
"comprising," will be understood to imply the inclusion of a stated integer or step or
group of integers or steps, but not the exclusion of any other integer or step or

25 group of integers or steps.

It must be noted that, as used in the specification and any appended claims, the
singular forms "a," "an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to "a pharmaceutical

30 carrier” includes mixtures of two or more such carriers, and the like.

Ranges are often expressed herein as from "about" one particular value, and/or to

"about" another particular value. When such a range is expressed, another



-2 enbodi ment includes fromthe one particular value and/or to the other
particular value. Simlarly, when val ues are expressed as approxi mations,
by the uswoaB/s9s85 ant ecedent "about,"” it wi |l be under st ead/cBratotone
particul ar value fornms another enbodinment. 5 Mammalian cells are normally
subject to tight controls regulating replication in order to nmaintain
organ structure and function. Conversely the disease of cancer is
characterized by uncontrolled proliferation. Conprom se of any of the steps
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be a conpaiigpédiffenthe process of organi smal aging. Although aging is a

conpl ex process, a major candidate for the nolecular signal 15 for
repliZative senescence is that of telonere shortening. Tel oneres are
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wi |l not r)\%‘ess%ri LrY start a} the very end of é,ge E¥\IA and because the RNA
ough aging is a complex process, a major candidate for the molecular signal

15 for replicative senescence is that of telomere shortening.

Telomeres are nucleoprotein structures at the ends of linear chromosomes
consisting of DNA sequences arranged in tandemly repeated units which extend
from less than 100 to several thousands of bases. In contrast to chromosome
20 ends created by random breakage, telomeres are stable structures not prone to
degradation or fusion with other chromosome ends and are not subject to DNA

repair mechanisms.

During each round of cellular replication, both strands of DNA separate and

25 daughter strands are synthesized in a slightly different manner on the leading and
lagging strand. While the lead strand replicates in a continuous fashion using
conventional DNA polymerase, the lagging strand replicates in a discontinuous
fashion using Okazaki fragments. The gaps between individual Okazaki
fragments are filled by the regular DNA polymerase. However, this sets the stage

30 for a potential "end replication problem." This arises because Okazaki fragment
priming will not necessarily start at the very end of the DNA and because the RNA
primer, once removed, would result in a portion of unreplicated 3'-DNA (an
unrepaired 3'-overhang). This can lead to a loss of 50-200 base pairs with every



prinmer, once renoved, would result in a portion of unreplicated 3 -DNA (an
unrepaired 3'-overhang). This can lead to a | oss of 50-200 base pairs with
every WO Wo/0069385 PCT/ GB03/ 00102 -3 round of somatic celPiCTdiBi®I®R, Wi th
eventual shortening of teloneres to a length that coi ncides with the
activation of an antiproliferative mechanismterned "nortality stage 1"
(ML), and at this stage, senescence I n gomatlc cells occurs. Thus,

tel onere shortening functions as a "mtotic clock” and limts d|V|S|on in5
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| ength contributes to immortalization. 15 Tel onerase is not expressed, or
if it is, its activity is repressed, in nost normal manmmalian somatic
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m ni el amage t e patien act that tu S 'have
shorter tterasuling stabilitatypinesf theiolarfgih abnributest tesminhartalizatioml replicati ve
cell popul ations suggests that a therapeutic telonerase inhibitor may
cause tunour cell death well before danmage to regenerative tissues occurs,

t hengby nTBidMeraBe is'AeESIgradde’, or if it is, its activity is repressed, in most normal
mammalian somatic cells. Exceptions to this rule include male germ line cells and
some epithelial stem cells (e.g., as in the intestinal crypts, the basal layer of the
epidermis, and within human hair follicles). Nonetheless, both telomerase activity
and shortened but stabilized telomeres have been detected in the majority of

20 tumours examined (and in over 90% of all human cancers examined), and
consequently, telomeres and telomerase are recognized targets for anti-neoplastic
(e.g., cancer) chemotherapy.

The absence of telomerase in most normal cells makes this enzyme a particularly
25 attractive target, considering that its inhibition would probably cause minimal
damage to the whole patient. The fact that tumour cells have shorter telomeres
and higher proliferation rates than normal replicative cell populations suggests that
a therapeutic telomerase inhibitor may cause tumour cell death well before
damage to regenerative tissues occurs, thereby minimizing undesirable
30 side-effects.

For a more detailed discussion of telomeres and telomerase, and their role as
anti-proliferative targets, see, for example, Sharma et al., 1997; Urquidi et al.,



30 side-effects. For a nore detail ed discussion of teloneres and

tel omerase, and their role as anti-proliferative targets, see, for

exanpl e, Boasmsese: al ., 1997; Urquidi et al., WO 03/05988%CRGBGBIBL00102
-4 1998; Perry et at., 1998c; Autexier, 1999; Neidle et al., 1999; 2001,
Rezler et al., Parkinson et at., 2002; Neidle et al., 2002, Gowan et at.,
2002; Herbert et al., 2002; Shay et al.4_.2002; Mergny et al., 2002; Corey
et al., 2002; and references therein. 5 A range of telonerase inhibitors
have been 1988:Rérgptes. 1998c; A a rdtasC . berti
et al., 2002, Rlo%ﬁéét at% 200 gfex@fm@ga I}Ieléiéz%(g% A er%éocg F?e?z?greé%
Gonez et ararkinsgnzet alg2R0Auipisie ef alp A0P2y Sowancetralo 2608, Herbertieh alg

b ¢ e e ol 20 Oe R G, B0 GreSL R 2D0Rrad Frerses. o

exanpl e, Bbstaink-Smith et al., 1999; G nmenez Arnau et at., 1998;
G nmengz- Arnau et at., 1998; Hagan et at., 1997; Hagan et aI ., 1998;
Harrison et at., 1999; Julino et al., 1998; Perry et at., 1998a, 1998b,

1999a, 1q of é‘lﬂ?n@rtas%tmb\}vﬁ 8!%7havlé'a6§]én Alest (93?%% gégg oélegﬁé‘r%ielsge certain

3, 6-di substituted acridi ne ch are shown and to
i nhi bit ceCarrgsaoetali, 200er Aﬂlemet/arlmz;ﬁu@m ebaR 2002; Kimigtes, 2002; 0 11 11

NR~C'N 3 20 Re Apri | 2001, describe certain
3, 6-di sub?ﬁrﬁﬁég gﬂﬁuyGB”'@-zt éggétut ed acridines (see conpounds 1, 2,
3, and 4 in Figure 1 therein), shovvn bel ow (where nis 4 or 7, and Ris -H

or -Me). These conpounds were shown to have potent 25 in vitro inhibitory
actillty #yarmberefpalycydicsampeunds, including polycyclic acridines, anthraquinones,

and fluorenones have been shown to inhibit telomerase and/or to have anti-tumour
effects in vitro. See, for example, Bostock-Smith et al., 1999; Gimenez-
Arnau et al., 1998; Gimenez-Arnau et al., 1998; Hagan et al., 1997; Hagan et al.,

1998; Harrison et al., 1999; Julino et al., 1998:; Perry et al., 1998a, 1998b, 19993,
15 1999b; Sun et al., 1997.

Harrison et al., 1999, describe certain 3,6-disubstituted acridines which are shown

to inhibit telomerase, and to inhibit cell growth in certain ovarian carcinoma cell

lines.
o /(\)\

20
Read et al., April 2001, describe certain 3,6-disubstituted and 3,6,9-trisubstituted
acridines (see compounds 1, 2, 3, and 4 in Figure 1 therein), shown below (where
nis4or7,andRis -H or -Me). These compounds were shown to have potent
25 in vitro inhibitory activity against human telomerase.
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ol o (CH2 NH3 : MN-6 NN ( HO H WO 03/059885 PCT/ GB03/00102 -5 NRz HN
oV\V\VYVO Il (CH2NH3 N s N'C. (CHA, HH Neidle et al., 2002, describe
vari ous dweuBssissut ed acri dones and trisubstituted acridipcasGBmshoun bel ow,
which inhibit telonmerase and/or regulate cell proliferation. KO a O
NRR? (CHOh CHR HGCG(CHZ)- NRIRZ N 5 L Lorente et al., 1996, describe
the synthesis of certain 3,6-disubstitutged acridines (which are also 9-H),
shown bel ow (wherein R is -Hor -Boc and Ris -H or -CPh3), which
apparently are catalytically active and cleave NR,RNA. | N9 N RN h | \ \
INR RN~ (AN _(i:jJRI0ONN I.G Farbeni Strice Akt.-Ges in Frankfurt
a.M, 1930, describes one 3, 6 dlsubstlt acridine (which is also 9-H),
shown below. 9 Et M6 EtH 3 HE 15 N
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Neidle et al., 2002, describe various disubstituted acridones and trisubstituted

acridines, shown below, which inhibit telomerase and/or regulate cell proliferation.

(I:I) O
NR'R*—(CH O G —(CHp)—NR'R?
N v

5
Lorente et al., 1996, describe the synthesis of certain 3,6-disubstituted acridines
(which are also 9-H), shown below (wherein R'is -H or -Boc and R is -H or -CPhg),
which apparently are catalytically active and cleave t-RNA.
N
\
e e
RT\ \ \/\N 3 / NR
10 NJ
I.G. Farbenindustrie Akt.-Ges in Frankfurt a.M., 1930, describes one
3,6-disubstituted acridine (which is also 9-H) shown below.
g
BTN N/\/ Ny
15

Although many are known, there remains a great need for potent telomerase
inhibitors, anticancer agents, antiproliferative agents, etc. particularly for such
compounds which offer one or more additional pharmacological advantages, such
as:

20 (a) improved activity.



Al t hough many are known, there remains a great need for potent tel onmerase

I nhi bitors, anticancer agents, antiproliferative agents, etc. particularly
for such woaspsesssls whi ch of fer one or nore additional phacrgRBogioeal
advant ages, such as: 20 (a) inproved activity. WO 03/059885 PCT/ GB03/ 00102
-6 (b) inproved selectivity (e.g., against tunour cells versus normnal
cells). (c) conplenent the activity of _@ther treatnents (e.g.,

chenot herapeutic agents); (d) reduced intensity of undesired side-effects;

(e) Tener (BPHasoued sBleltu/ (2! aamsl fncl B UoRELIAAMPLeRYT 1 SLrat T on

(g) reduction in reqU|red do e~ anoun uctironn gui red
f requency (¥ cerpliement the activity(af otherdtrestsedte@sg., ohemptidrapestic ayarité): cat i on,

handl i ng, r .etc, .. | ), redyced cgst of synthesis, purification,
handl i ng, @i ger@ggd '@?Es'tylﬁf(éﬁ%)qesgfarﬁﬁjee‘,eﬁ%%tﬁt icularly preferred tel onerase
i nhi bi t or gepfetved MPYeBifed BideLsffectdtar act eri zed by one or nore of the

fol | ow ngﬁgropert | es: no i nhibition of Taq pol ynerase at 10-50 pM (in

a) | nhi b
order to pb&imeler %B@éﬁi ef agmiggfration; ni nat e br oad- spectrum pol ymer ase

I nhi bi tor§%); relachion i C’G‘éqlmréa?’g)st‘?@%%C?‘%%e inhibition (at <1 pM at

concentratYons nore than Y'ess than for concentrations for

acute cyt ¢ghpopeduction in equirbdfiegjuenoy of ad®irstRitnt ength in tunmour cells at
concentratjons 5 to 10-fold | ess than concentrati ons for acute

cyt ot oxi ci(h yicreaged ersmet yrihryis riigation manghng setagex etwgr af t s; and, 20
A e R g e RN
antilfroliferative agents, etc. which offer one or nore of the above
advant age?_.o?régi(a rp? ,%ratrfic%?érly preferred telomerase inhibitors are ones which are
characterized by one or more of the following properties:
(a) no inhibition of Tag polymerase at 10-50 uM (in order to provide specificity and
eliminate broad-spectrum polymerase inhibitors);
15 (b) cell free telomerase inhibition (at <1 uM) at concentrations more than 5 to
10-fold less than for concentrations for acute cytotoxicity;
(c) shortening of telomere length in tumour cells at concentrations 5 to 10-fold less
than concentrations for acute cytotoxicity;
(d) telomere shortening in human tumour xenografts; and,

20 (e) oral bioavailability.

Thus, one aim of the present invention is the provision of compounds which are
telomerase inhibitors, anticancer agents, antiproliferative agents, etc. which offer
one or more of the above advantages and properties.
25
SUMMARY OF THE INVENTION

One aspect of the invention pertains to active acridine and acridone compounds,
as described herein.

30
Another aspect of the invention pertains to active acridine and acridone
compounds, as described herein, which inhibit telomerase.



25 SUMVARY OF THE | NVENTI ON One aspect of the invention pertains to active
acridine and acridone conpounds, as described herein. 30 Anot her aspect of
t he i nvernwbad/opmsss ai ns to active acridine and acri done c@ECEOEGEBIA®N10AS
descri bed herein, which inhibit telonerase. WO 03/059885 PCT/ GB03/00102 -7
Anot her aspect of the invention pertains to active conpounds, as descri bed
herein, which treat conditions which arezknown to be nedi ated by

tel onerase, or which are known to be treated by tel orrerase inhibitors. 5

AnOt et as AASihopaspBet GMNE TheAton Rl Ao dbuge LM boRATRON escrBdescr | bed

herein, which (a) ul at e g., 1nhi I on i nhi bit
cel | cycleheﬁﬁ"bg/\"@@% 6aAt co Itl(ma)wthB aiﬁ(kpbwlts bwmedmledibywbmaéss)@mf one

or nore of t t of the inv on pertains to active
conpounds, %Qﬂaﬁecﬁﬁg&d{aﬁ? ﬁ%&&gdﬂ’ykﬁ}ﬂ"&w ase e?ﬁﬁta%?f St el onerase agents, and
which treat a condition nediated by telonerase. Another aspect of the

|nvenélon ertains to active conpounds, as described herein, which are
ant i cancer ~B9ERf Ispasiphihe gientienpegainsde actise Aﬂmtobendasamdesanrbed he

ant i prot 1 1 rey vl BuEblists LR M ool brORRHHoRE o PGB Bhabeeon. ' °

Anot her aspregression;H{e) proaseta tapoptosiy; o (d)o£ Ebmbiiatio of ohRBITRble Flhese.
conprising a 20 conpound as descri bed herein and a pharmaceutically

acceptable carrier. Another aspect of the present invention pertains to

met hods of Ahsthbhsbed of tigd RiVBhfcT géﬂalﬂsqg Ia'ctlvé:&gﬂﬂhbghﬁ' %d@éssgfb jg said

cell with an effective anount active comnpo d her ei n.
25 AhBt herherepieothich atehantptalsretaseragemts, cmdoehichitreat taccamelitrdacaibtddby

regul ati ngtelomerase

Another aspect of the invention pertains to active compounds, as described
herein, which are anticancer agents, and which treat cancer.

15
Another aspect of the invention pertains to active compounds, as described

herein, which are antiproliferative agents, and which treat a proliferative condition.

Another aspect of the present invention pertains to a composition comprising a

20 compound as described herein and a pharmaceutically acceptable carrier.

Another aspect of the present invention pertains to methods of inhibiting
telomerase in a cell, comprising contacting said cell with an effective amount of an
active compound, as described herein.

25
Another aspect of the present invention pertains to methods of (a) regulating
(e.g., inhibiting) cell proliferation; (b) inhibiting cell cycle progression; (c) promoting
apoptosis; or (d) a combination of one or more of these, comprising contacting a

cell with an effective amount of an active compound, as described herein, whether
30 in vitro or in vivo.

Another aspect of the present invention pertains to methods of treating a condition
which is known to be mediated by telomerase, or which is known to be treated by



(e.g., inhibiting) cell proliferation; (b) inhibiting cell cycle
progression; (c) pronoting apoptosis; or (d) a conbination of one or nore
of these,womapsissi ng contacting a cell with an effectivePamaBus/oof2an
active compound, as described herein, whether 30 in vitro or in vivo.

Anot her aspect of the present invention pertains to nethods of treating a
condition which is known to be nedi ated by telonerase, or which is known
to be treated by WO 03/ 059885 PCT/ GB03/ 00102 -8 telonmerase inhibitors,
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herei n. theraheuticaipeftective amoupt ebamtactivereorhpoundyexst degesibed heesihods of
treating cancer, 5 conprising admnistering to a subject in need of

treatment a therapeutically- effective anmount of an active conpound, as

descri bed pAptiedrasplBObAE pﬁ‘éé@ﬁﬁn@ntibh?é?{aﬁ&etﬁtméﬂ%%tdf%aﬂ@éﬂb%é@ to

met hods of treating a proliferative condition conprising a nistéring to
a sul§j ect cPMplisEy agministening:ta a aubjeot ineebefittéatmient a ¢hérapeiticaligrount of an

active co . ribed herein. Another .aspect .of the present

i nvent i on%% %@%ﬁ?éﬁar&%ﬁv\%cogﬁ%mﬂ?&s J%é”'@%@ﬁﬂ%d herein, for use in
a nethod of treatnent of the human or animal body by therapy. 15 Another

aspect of the present invention pertains to use of an active conpound, as

descri bedAnethgraspest ofithe prgsant davantien prertgingdairetheds of Geatirg ai n t he
t t t . . | fode: i .t . i f ti
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conpound, preferably provided as a pharmaceutical conposition and in a
suitable container and/or with suitable packaging; and (b) instructions

fC ggmgaﬁa_ h@gtr@f%b& of tHe ikd&dht iflEntiBh PePBisaB dMabthve AMpAlRS, ¢ the active

described herein, for use in a method of treatment of the human or animal body by
therapy.

15
Another aspect of the present invention pertains to use of an active compound, as
described herein, for the manufacture of a medicament for use in the treatment of
a condition mediated by telomerase, cancer, a proliferative condition, or other
condition as described herein.

20
Another aspect of the present invention pertains to a kit comprising (a) the active
compound, preferably provided as a pharmaceutical composition and in a suitable
container and/or with suitable packaging; and (b) instructions for use, for example,
written instructions on how to administer the active compound.

25
Another aspect of the present invention pertains to compounds obtainable by a
method of synthesis as described herein, or a method comprising a method of
synthesis as described herein.

30 Another aspect of the present invention pertains to compounds obtained by a
method of synthesis as described herein, or a method comprising a method of

synthesis as described herein.



Anot her aspect of the present invention pertains to conpounds obtainabl e by
a nethod of synthesis as described herein, or a nmethod conprising a nethod
of synt heeios/oasssiescri bed herein. 30 Anot her aspect of tPETGRSEN02

i nvention pertains to conmpounds obtained by a nethod of synthesis as
described herein, or a nethod conprising a nethod of synthesis as
described herein. WO 03/059885 PCT/ (B03(00102 -9 Another aspect of the
present invention pertains to novel internediates, as described herein,

A her” o el hokPor Hebrbledl IRt As BB HEnfeTaldrad hereln, S

Anot her a;{gct‘ of re inventiorn pertains to uch novel
i nt er medi alessribad hekedn, nitiekl aheseitable ifor dseeintiee nethodd of yyrithesis Hedenisad bed
herein. As will be appreciated by one of skill in the art, features and

preferred heéeﬁlﬂodi ments of one aspect of the invention will also pertain to
ot her aspects of 10 the invention. BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 is a schene illustrating a chem cal synthesis nmethod for 15

3, 6- & ani Maodhenaspest ofthguresentiinventivohartaing toutbe rusel of guahatorel cal
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4 is a schene illustrating another chem cal synthesis nethod for

2, 6-di am no-acridone. 25 Figure 5is a schene illustrating a chem cal
synt hesi s APetV¥ &¢ arpreciatest by ane ehskillin thenart, features and moefeereddi ne, and
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a scheme illustrating a chemical synthesis method for
15 3,6-diamino-acridone.

Figure 2 is a scheme illustrating a chemical synthesis method for

2,7-diamino-acridone.

20 Figure 3 is a scheme illustrating a chemical synthesis method for
2,6-diamino-acridone.

Figure 4 is a scheme illustrating another chemical synthesis method for
2,6-diamino-acridone.

25
Figure 5 is a scheme illustrating a chemical synthesis method for
2,6-diamino-acridine, 2,7-diamino-acridine, and 2,6-diamino-acridine.
Figure 6 is a scheme illustrating a chemical synthesis method for certain
30 disubstituted acridines of the present invention.

Figure 7 is a scheme illustrating a chemical synthesis method for certain
disubstituted acridines of the present invention.



Figure 7 is a schene illustrating a chem cal synthesis nethod for certain
di substituted acridines of the present invention. W 03/059885

PCT/ GB03/W0102598810 Figure 8 is a schene illustrating a ciremiGmB/osynt hesi s
met hod for certain disubstituted acridines of the present invention. 5
Figure 9 is a schene illustrating a chem cal synthesis nethod for certain
di substituted acridones of the present_ 1'(P1yenti on. Figure 10 is a schene
illustrating a chemi cal synthesis nethod for certain disubstituted
acridones and certain trisubstituted acridines of the present 10
invention. Figure 11 is a schene illustrating a chem cal synthesis nethod
for cert aiFigurerd isubschane duistretingla mhemidaltsyathesssmethddfoeotitasin. 15 Fi gure

12 is a sghene,.jllustratin chem cal synthesis nmethod for certain
trisubsti tdtﬁ“é’at'{é‘é‘?ﬁ&'aF@Eeﬁgf ﬁ}‘?eorﬁﬁﬁ’éte'm’e%fﬂ?enti on. Figure 13 is a schene
illustrating a chem cal synthesis nethod for certain trisubstituted

acridines of the present invention. 20 Figure 14 is a schene illustrating a
chenidcal §{gHrRsisA peamarl illustrating 7 chieticatsyothedisnaettRidfor eetdini s a schene

illustrat id&b@ﬁﬁkﬁ&ﬂag%?'f%g‘%ﬂﬁ%’ﬁ% E?ﬁ%ﬁi'@éﬂ 25 3, 6-di chl oroacri done.

Figure 161 s a schene i synt hesis nethod for 2,6-d
i chl oroacridone. 30 Figure 17 is a schene illustrating a chem cal synthesis
met hod for_certain trisubstituted acridines of the present invention. WO

03/ 059885 Figtfe Ao aoeeheme llustraingra chemigatepntbesionneshorHer carainT| ON
Compounds gisybstituted acridonés and certain trisubstituted acridines of the present

10 invention.

Figure 11 is a scheme illustrating a chemical synthesis method for certain

trisubstituted acridines of the present invention.

15 Figure 12 is a scheme illustrating a chemical synthesis method for certain

trisubstituted acridines of the present invention.

Figure 13 is a scheme illustrating a chemical synthesis method for certain
trisubstituted acridines of the present invention.

20
Figure 14 is a scheme illustrating a chemical synthesis method for
2,7-dibromoacridone.

Figure 15 is a scheme illustrating a chemical synthesis method for
25 3,6-dichloroacridone.

Figure 16 is a scheme illustrating a chemical synthesis method for
2 6-dichloroacridone.

30 Figure 17 is a scheme illustrating a chemical synthesis method for certain
trisubstituted acridines of the present invention.



5 The present invention pertains generally to a class of conpounds referred
to herein as "acridones" and "acridines" which have the foll ow ng general
formul a: wKodn3sssa 9 2 z |1zz~ 6 CCN /3 J (1) 1 4 L weergiBosmdtoder: (a)
Kis =0, Lis -H ais a single bond, (3 is a double bond, y is a single
bond (i.e., "acridones"); or: 10 (b) Kis a 9-substituent, L is absent, a
is a double bond, Ris a single bond, _yis a double bond (i.e.
"acridines"); and wherein: J1 is a 2- or 3-substituent; and, 15 J2 is a 6-
or 7-substituent; and Mﬁ?m%%’bt@@ﬁ!%ﬂ%éﬁﬁqﬁ !ngfntly a group of
the formula: RNL | - . TSI y a nitrogen
substituent and is hydrogen, ( _7alkyl, C3_20heterocyclyl, or C5 20aryl,

and i s optd onal | A substituted; and, Wis independently Cl1_7al kyl,
C3_20het egg&% or C5_20aryl, and is optionally substituted; 25 and

wherein, when Kis a 9-substituent, Kis a group of the fornula: R N2 |

-N-Q : .
5 The present invention pertains generally to a class of compounds referred to

herein as "acridones" and "acridines" which have the following general formula:
K
8 1
J B J
. N " (1)
5 1! a4
L

(@) Kis =0, Lis -H, a is a single bond, B is a double bond, v is a single

wherein either:

bond (i.e., "acridones"); or:
10 (b) Kiis a 9-substituent, L is absent, a is a double bond, B is a single bond,
y is a double bond (i.e., "acridines");

and wherein:
J'is a 2- or 3-substituent: and,

15 J? is a 6- or 7-substituent:

and wherein J' and J? are each independently a group of the formula:

RN1
|
—N-W
wherein:
20 RM is independently a nitrogen substituent and is hydrogen,

C1.ralkyl, Cagoheterocyclyl, or Cs.garyl, and is optionally substituted; and,
W is independently Cy_7alkyl, Cs.a0heterocyclyl, or Cs.poaryl, and is
optionally substituted;

25 and wherein, when K is a 9-substituent, K is a group of the formula:

N2

—N—Q



WO 03/ 059885 PCT/ GB03/ 00102 -12- wherein: RN2 is independently a nitrogen
substituent and is hydrogen, Cl_7al kyl, C3_20heterocyclyl, or C5 20aryl,
and i s opwoaaabdsgs substituted; and, Q is independently CPCTAIBOBI0p102
C3_20het erocyclyl, or C5 _20aryl, and is 5 optionally substituted; and
pharmaceutically acceptable salts, esters, am des, solvates, hydrates, and
protected fornms thereof. 10 As will be_ appreciated by the skilled artisan,

t he above structure is one of nany possible resonance structures which nmay
be drawn to dep{gdrefe same conpound. As used herein, a reference to one
such structure is to he considered a reference to all possible

correspondi ng resondﬁ"gesmdepandeaﬂy ahitrdgeresudtstirent mpdds Hi?dltogehhe conpounds

d fornmul a: JZ (2 6 N
3 B aTin one. erbUabRs oDREM Db s i a&‘érlﬁaapﬁeaallmuhst@te@wnm) g

formula: K8 1 7 EQ%®indefeddedtl)C,. %Myl/ 8@%@5@’0[}!"& bgﬁ;% Qf doubt,

the phrase "optionally substituteéd, erern nonynous w t h
the phrase "is aptionBky subatibatedr substituted.” WO 03/ 059885 PCT/ GBO3/ 00102
-13- Side Chains, J1 and J2

and pharmaceutically acceptable salts, esters, amides, solvates, hydrates,
and protected forms thereof.

10 As will be appreciated by the skilled artisan, the above structure is one of many
possible resonance structures which may be drawn to depict the same compound.
As used herein, a reference to one such structure is to be considered a reference

to all possible corresponding resonance structures.

15 In another embodiment, the compounds are "acridones" of the following formula:
o]
8 1
7 2
6 3
5 N s
In one embodiment, the compounds are "acridines" of the following formula:

K
8 1
7 NN 2
6 3
5 N 4

For the avoidance of doubt, the phrase "optionally substituted,” as used herein, is
20 synonymous with the phrase "is unsubstituted or substituted.”



I n one enbodi ment, whether acridine or acridone, J1 is a 2-substituent and
J2 is a 7-substituent (i.e., 2,7-disubstituted). K J" 8 a2 9 sl NR~3
(4) 5 1 wolo3/osesBm one enbodi nent, whet her acridi ne or acrcdwmdz/odb2is a
3-substituent and J2 is a 6-substituent (i.e., 3,6-disubstituted). K 8 1
7\ a9\ 2J sl NR/ 332 (5 51Y4L These enbodinents may
conveniently be referred to as "symetrjgal" conpounds. 10 In one

enbodi nent, whether acridine or acridone, J1 is a 2-substituent and J2 is a
6- substi t hir. |1 -idi substituted), or, equivalently, J1 is a
3-substitgﬁﬂ£CﬁbW% &gy 7-substituent (i.e., 3,7-disubstituted). K 8 a
71 9R\ 26 3 (6) 5 NY 4 JZ L 15 These enbodi nents may conveniently be

referred to_as "non-s trical" . .
En one embodim HFE whether acridine or acridone, J' is a 2-substituent and J? is a

7-substituent (i.e., 2,7-disubstituted).

(4)

5 In one embodiment, whether acridine or acridone, J' is a 3-substituent and J? is a
6-substituent (i.e., 3,6-disubstituted).

K
8 1
7 90( 2
s ol s (5)
J l}ly . J
L

5

These embodiments may conveniently be referred to as "symmetrical"

compounds.
10
In one embodiment, whether acridine or acridone, J' is a 2-substituent and J2 is a
6-substituent (i.e., 2,6-disubstituted), or, equivalently, J' is a 3-substituent and J?
is a 7-substituent (i.e., 3,7-disubstituted).
(6)
15 These embodiments may conveniently be referred to as "non-symmetrical"

compounds.

In one preferred embodiment, J' and J? are the same.



conpounds. I n one preferred enbodi nent, J1 and J2 are the same. WO

03/ 059885 PCT/ GB03/00102 -14- Side Chains, J1 and J2: -N(RN )-WIn the
conpoundswofo3bmspr esent invention, J1 and J2 are each i naepariantioy a
group of the formula: RN1 1 5 -NW wherein: RNl is independently a
nitrogen substituent and is hydrogen, Cl_7al kyl, C3_20heterocyclyl, or
C5_20aryl, and is optionally substitutedg_and, Wis independently

Cl_7al kyl, C3_20heterocyclyl, or C5 _20aryl, and is optionally 10

subst i t ut eGideNOiding NAtandt J4 N@OY)-int ended that, through substitution on W
the nitrogen atom fornms part of a |arger functional group. For exanple, it
is not intended that the group -N(RN )- be connected to an oxo- or

t hi one- subst;j W15 . (i.&., ~&(=0O - or -C(=S) -

respecti vtejlmb,é%:oﬁg)rog' 9%’&% ﬁ@sght Q%?Btéért'iﬁ@."? J—%ﬁ(’ ﬁl@af’g("‘l‘iﬁpﬁnd)ﬁf‘“léa

t hi oani de droup.of thé\{dfu)42(=S)-), respectively. Side Chains, J1 and J2:

Al kyl 20 In one enbodinent, Wis independently Cl1_7al kyl,
C3_20heterocyclyl, or C5_20aryl, and i $N1opti onal ly substituted. In one
enbodd ment, Wis independently Cl_7al kyN~wWC3_20het erocyclyl, or C5_20aryl,
and is optionally substituted with one or nore groups selected from am no;
ether 25 WRETEIN:" O 7al koxy); anido; acyl anino; carboxy; ester; acyl oxy;

opti onal 'y substi ¢ ot e B8Ry AEMroact bdes R ERA TR bidraemy Py rdyial ki

and i s optGCombéleyocyalydtortCy. garyhidrd isIptiongllyosubstitutedr s sel ected from

am no; et her (qu , Q 78' k?x&); ﬁm do; acyl am no; carboxy, ester;

acyl oxy; and s t19 inderggdently Ch.zalkyl, Ca.poheterocyclyl, or Cs.paryl, and is optionally
10 substituted.

Note that it is not intended that, through substitution on W, the nitrogen atom

forms part of a larger functional group. For example, it is not intended that the

group -N(R"")- be connected to an oxo- or thione-substituted carbon atom of W
15 (i.e., -C(=0)- or -C(=S)-, respectively), thereby forming an amide

(i.e., -N(R")C(=0)-) or a thioamide (i.e., -N(RV)C(=S)-), respectively.

Side Chains, J! and J?: Alkyl

20 In one embodiment, W is independently C4.7alkyl, Cs.2oheterocyclyl, or Cs yoaryl,
and is optionally substituted.

In one embodiment, W is independently Ci7alkyl, Cs.20heterocyclyl, or Cs.yaryl,
and is optionally substituted with one or more groups selected from: amino; ether

25 (e.g., Cq7alkoxy), amido; acylamino; carboxy; ester; acyloxy; and sulfonamido.
In one embodiment, W is independently C1.7alkyl and is optionally substituted.
In one embodiment, W is independently C4.7alkyl, and is optionally substituted with

30 one or more groups selected from: amino; ether (e.g., C+.7alkoxy); amido;

acylamino; carboxy; ester; acyloxy; and sulfonamido.



WO 03/ 059885 PCT/ GB03/00102 -15 In one enbodi ment, Wis independently

Cl 7alkyl and is optionally substituted with one or nore groups sel ected
from amwooan®set her (e.g., Cl-7al koxy). In one enbodi mem®CI/aGBi3®0102

i ndependent|ly Cl-al kyl substituted with one or nore 5 groups sel ected
from amno and ether (e.g., Cl-7alkoxy). In one enbodiment, Wis

I ndependently Cl-al kyl substituted withqy®ne or nore group selected from
am no; ether; polyam no; polyether; and pol yether-polyanmno. 10 In one

mbodi tp ISt k f : : . :
C Gy e[ & sy SRR IneReRgt G iR Sl 5 Yelonal. substivytad vt 5

each m i s dned¥pBAEegioups selackedfiiom: Arono and etéer (e1h, 61 jalkoxyjependently an
integer fromO to 3; each Gis independently -0- or -NR'-; each RN is
i ndependently a nitrogen substituent; T is independently a term nal am no

roup, - NMBRe@mbodigent \Wlis & inent, the
group e@misodiment, Wlis d@b@nd%ﬂ%%-ﬁéﬁlﬁgbgﬁtlﬁéb PRe O@%@i‘?%@m A

conpounds have the follow ng formula: RN1 7
- (CHD) ~ Ngoupselestey fonaminaand gther ge.gnCi5atkoxyXd L In one enbodi nent,
t he conpounds are acridones, and have the following forrmula: O

In one embodiment, W is independently C_7alkyl substituted with one or more

group selected from: amino; ether; polyamino; polyether; and polyether-polyamino.

10 In one embodiment, W is independently a group of the formula:
«(CH2)n-[G-(CH2)m]s-T
wherein;
n is independently an integer from 1 to 8;
each m is independently an integer from 1 to 8;
15 s is independently an integer from 0 to 3;
each G is independently -O- or -NR™-;
each RV is independently a nitrogen substituent;
T is independently a terminal amino group, -NR'R? or a terminal ether
group, -OR?.
20

In one embodiment, the compounds have the following formula:

K
l?m? 8 a A ) RM
9 |
T—(CH)—6J-cHy)—N 6 B - N—(CH)—FG—(CH)—f-T (7)
Ny
5 | 4

L

In one embodiment, the compounds are acridones, and have the following

formula:
(0]

RV 8 1 RN
L7 9 2
N
5 H 4

25



RN1 8 N1 2R T+(CH2)m A(CH2)n N7 9 N(CH 2G(CH2)T (8 6 3 N H4 25 WO
03/ 059885 PCT/ GB03/00102 -16 In one enbodi nent, the conpounds are

acri di neswoandsdssve the following formula: K RN 8 RN1 PCT/GHGMR)N G 1s
(CH2)n N6 9, 3 N(CH2)-+G(CH2) -T (9) 5 N a In one enbodinent, s is

i ndependently an integer fromO to 3. In one embodinent, s is

i ndependently an integer fromO to 2. _§glLn one enmbodinment, s is

i ndependently 0 or 1. In one enbodi nent, gs IZ |énndependently an integer Irom
1 to 3. lin opecerRbbiftigitthe cdmipbun Agih &Ph i nt, s
i s independently 3. In one enbp?dl 93%;?@'&5 ?Is igndepe?\%e r{elnfyfﬂg\.ﬁmgﬁﬂﬁggne

Kn one enbodiment, s is independently O.
7&F‘ky| substituted with one or

-NO;
N GLER M RTTO! y

enbodi ment, s is independent I Y gl
I'n one enbod; ment, Wis i ndépe
more gro ekt cagad

am no- Cl_7al koxy; and 15 et ber% b

i ndependent |y sel ected from & no- C14 7al kyI

In one embodiment, s is independently an integer from 0 to 3.
In one embodiment, s is independently an integer from 0 to 2.
5 In one embodiment, s is independently 0 or 1.
In one embodiment, s is independently an integer from 1 to 3.
In one embodiment, s is independently 1 or 2.
In one embodiment, s is independently 3.
In one embodiment, s is independently 2.
10 In one embodiment, s is independently 1.

In one embodiment, s is independently 0.

In one embodiment, W is independently C4.7alkyl substituted with one or more
group selected from: amino; ether; amino-C1.7alkyl-amino; amino-C.7alkoxy; and
15 ether-C4_7alkoxy.

In one embodiment, W is independently selected from:
amino-Cy_zalkyl;
ether-Cq.7alkyl;
20 amino-C1.7alkyl-amino-C4.7alky!;
amino-C1.7alkoxy-C.7alkyl; and,
ether-C4_alkoxy-C_7alkyl.

In one embodiment, W is independently selected from the following, wherein
25 -NR'R? is a terminal amino group, -OR? is a terminal ether group, RN is a nitrogen
substituent, and each of n and m is independently an integer from 1 to 8:
~(CH2)»-NR'R?;
-(CH2),-OR”;



et her-Cl_7al kyl ; 20 am no-Cl_7al kyl -am no- C1_7al kyl ;

am no- C1_7al koxy Cl 7al kyl; and, ether-Cl_7al koxy- Cl 7al kyl. In one

enmbodi menwO d05SsS ndependent |y selected fromthe fol | ow N@CTYWEIRBARADTIV225
-NR1IR2 is a terminal amno group, -OR5 is a termnal ether group, RNis a
nitrogen substituent, and each of n and mis independently an integer from

1to 8 -(CH2)n-NRL R2; -(CH2)n-OR5; WH 03/059885 PCT/ GB03/00102 -17-
(CHZ)nNRN—(CHZ)mNR R2; -(C H2)n-N RN-(C H2) m OR5;

- (CH2) n- O(CHZ)_ @rq]? NR(FQ H2) n-O(CH2) mORS. 5 1In one

enbodi ment, n |s |nde gjen 'I'n an integer from1l to 5. In one enbodi nent,

nis.i ndependen(@lsb)a R AGde- OR%m 1 toI 4. In (r)ﬂr;edenbo;:ll ment, nis

i ndependently a t ) n one enbodi men nis

i ndependent | y i&oﬁ]r} '%Q%H?)ﬁ%ﬁaeﬁﬁ diment, n is independently 1. 1In one
enbodi nent, n I—@Hﬂ)ﬁi@@:ﬂdgﬂicbms,Z I'n one enbodi ment, n is independently 3.

In one enbodl ment, n is independently 4. In one enbodinment, nis
i ndefendently 5. 15 In one enbodi ment, each mis independently an integer

1o L4 Fone EAaRRER S, ke BRI B BebBLERG £, oo, i etey [rom
I n one entrodhewmbodiment, m |8$ndép&ﬂdeﬁﬂ¢ahhr}‘teéepfror21 1t0 4.

In one embodiment, n is independently an integer from 1 to 3.
In one embodiment, n is independently 1 or 2.

10 In one embodiment, n is independently 1.
In one embodiment, n is independently 2.
In one embodiment, n is independently 3.
In one embodiment, n is independently 4.
In one embodiment, n is independently 5.

15
In one embodiment, each m is independently an integer from 1 to 5.
In one embodiment, each m is independently an integer from 1 to 4.
In one embodiment, each m is independently an integer from 1 to 3.
In one embodiment, each m is independently 1 or 2.

20 In one embodiment, each m is independently 1.
In one embodiment, each m is independently 2.
In one embodiment, each m is independently 3.
In one embodiment, each m is independently 4.
In one embodiment, each m is independently 5.

25
In one embodiment, W is independently selected from the following, wherein
-NR'R? is a terminal amino group, -OR?® is a terminal ether group, RN is a nitrogen
substituent, and m is as defined above:

30 -(CH2)-NR'R%;
-(CH,),-OR®;
~(CH2)2-NR"-(CH2)m-NR'R?;
~(CH2)2-NRN-(CH2)m-OR;



20 I'n one enbodi nent, each mis independently 1. |In one enbodinent, each m
is independently 2. In one enbodinent, each mis independently 3. In one
enbodi nerwp 0aasdssin i s i ndependently 4. | n one enbodi nent PCEF&GHV300103

i ndependently 5. 25 In one enbodinent, Wis independently selected from
the follow ng, wherein -NRR2 is a termnal amno group, -OR5 is a
termnal ether group, RNis a nitrogenqgsubstituent, and mis as defined
above: 30 -(CH2)2-NR R2; -(CH2)2-OR 5; -(CH2)2-N RN-(CH2) m NR R2;

- (CH2) 2- N RN\ ; 2059885 PCT/ GB03/ 00102 - 18-
-Engz-o-(m(zgtr;}%g%&ﬁ%ﬂ&% ?—@‘?2-0-(0 H2)mO R5; -(CH2)3-NR R2; 5
-(CH2) 3- OR5;  -(CEZR)O-(SRIM-OBRE) m NR R2; - (CH2) 3- NR N ( CH2) m OR5;
-(CH2)3-0-(CH2)m NR R2; and, -(CH2)3-0-(CH2)m OR5; 10 - (CH2)4-NR R2;
-(CH2)4-OR5; -(C H2)4-NRN-(C H2)mN R R2; -(CH2)4-NR N (CH2) m OR5; 15
- (CH2) 4- 0- ( CH2)HYR-NR2R2and, - ( CH2) 4- 0- (CH2) m ORS.

5 -(CH2);-OR®:
~(CH2)3-NRN-(CH2)m-NR'R?
«(CH2)3-NRN-(CH2)n-OR®;
«(CH3)3-0O-(CH2)m-NR'R% and,
«(CH3)3-O-(CH2)m-OR5;

10
-(CH2)+-NR'R?;
-(CH2)+-OR®;
(CH2)4-NRM-(CH)n-NR'R?;
-(CH2)4-NR"-(CH2)m-OR®,

15 «(CH2)4-O-(CH2)m-NR'R?; and,
-(CH2)4-0O-(CH2)m-OR®,

In one embodiment, W is independently selected from the following, wherein
NR'R? is a terminal amino group, -OR® is a terminal ether group, and RV is a

20 nitrogen substituent:

-(CH2)2-NR'R?;

-(CH2)2-OR?;

~(CH2)2-NR"-(CH2)>-NR'R?;
25 -(CH2)2-NRM-(CH,),-OR?;

-(CH,)2-O-(CH2)2-NR'R? and,

-(CH2)2-O-(CH2)2-OR?;

-(CH2)2-NRM-(CH,)s-NR'R?;
30 -(CH2)2-NR"-(CH,);-OR?;

-(CH2)-O-(CH2)3-NR'R?; and,

~(CHa),-O-(CH2)3-OR?;



In one enbodi nent, Wis independently selected fromthe follow ng, wherein
-NRR2 is atermnal amno group, -OR5 is a termnal ether group, and RN is
a 20 nitwogensssbstituent: -(CH2)2-NR R2; -(CH2)2-ORS; pCT(GH3)2H0RIR
N(CH2)2-NR R2; 25 -(CH2)2-NRN- (CH2) 2-OR5; -(CH2)2-0-(CH2)2-NR R2; and,
-(CH2)2-0-(CH2)2-ORS; -(C H2)2-NRN-(CH2)3-N R R2; 30 -(CH2)2-NR

N-(CH2) 3-OR5; - (CH2)2-0-(CH2) 3-NR RZjqgand, - (CH2) 2-0- (CH2) 3-OR5; WO

03/ 059885 PCT/ GB03/00102 -19- -(CH2)2-NR'-(CH2)4-NR RZ;

G0y 20 (o) R R IR () Y By R 5
- (CH2) 3- NR' - ( CHOH)NRREH,)-08%2) 3- NR' - (CH2) 2- O R5; 10
(G0) 3R - AR GEINR B BIE N R (0o) 3.0 PB; 15
- (CH2) 3- 0- ( CH2)@HR-B2CIYAORS: (C H2) 3-0- (C H2) 3- O RS;
5
-(CH2)s-NR'R?%
-(CH,)3-OR®;
-(CH2)3-NR"-(CH2)-NR'R?;
-(CH2)3-NR"-(CH2),-OR?;
10 ~(CH2)3-0O-(CH,)>-NR'R? and,
-(CH2)3-O-(CH).-OR?;

-(CH2)3-NRN-(CH,)s-NR'R?;
-(CH2)3-NR"-(CH2)3-OR®;

15 -(CH,)3-O-(CH,)3-NR'R?; and,
-(CH>)3-0-(CH,)s-OR?;

-(CH2)3>-NRN-(CH,)4-NR'R?;
-(CH2)3-NRM-(CH2)4-OR5;

20 -(CH3)3-0-(CH.)4-NR'R?; and,
-(CH2)3-O~(CHz)4-OR?;

-(CH2)4+-NR'R?
-(CH.)s-OR?;

25 ~(CH2)4-NRN-(CH,)2-NR'R?;
-(CH2)4-NRM-(CH,),-OR?;
~(CHa)4-O-(CH,)-NR'R?; and,
~-(CHa)4-O-(CH,),-OR?;

30 «(CH2)4&-NRY-(CH,)s-NR'R?;
~(CH2)s-NRN-(CH,)3-OR;
-(CH2)4-O-(CH2)3-NR'R? and,
-(CH2)s-O-(CH2)3-OR®;



-(CH2) 3-NR'- (CH2)4-NR R2; -(CH2)3-N R'-(CH2)4-0OR5; 20
-(CH2)3-0-(CH2)4-NR R2; and, -(CH2)3-0-(C H2)4-OR5; -(CH2)4-NR RZ;

- (CH2) 4- ORB;03/024885 (CH2) 4- NR'- (CH2) 2-NR' R2; - (C H2)4-N R' PCT/GHRBAIO2RS; - (C
H2)4-0-(C H2)2-N R R2; and, -(CH2)4-0-(CH2)2-0OR5; 30

-(CH2) 4-NR'- (CH2) 3-NR R2; -(CH2)4-NR'-(CH2) 3-OR5; -(CH2)4-0-(CH2)3-NR R2;
and, -(C H2)4-0-(C H2)3-0 R5; WD 03/0Q59885 PCT/ GB03/00102 -20- -(C H2)4-N
RN-(C H 2)4-N R R2 -(CH2)4-NRN-(CH2)4-0OR5; -(C H2)4-0-(CH2)4-N R R2;
and, -(CH2)4-0-(CH2)4-OR5. I n one enbodinent, Wis independently

sel ected fromthe following, wherein -NR R2 is a term nal am no group,
-OR5 is a ternmHlHy) eNRé‘r(CQ-tg)wNR@ﬁd nis as defined above: 10

-(CH2) n-NR R2; @"1 m? . In one enbodinent, Wis independently
selected from f 29‘65\180' /4" rein -NRR2is atermnal am no group, and
-OR5 is a ternmmH,)fON@HILRIR?18ng, (CH2) 2- NR R2; and, - (CH2) 2-OR 5;

5 -(CH2)4-O-(CH2)4-OR®.

In one embodiment, W is independently selected from the following, wherein
-NR'R? is a terminal amino group, -OR® is a terminal ether group, and n is as
defined above:
10 -(CH2)--NR'R?; and,
-(CH,),-OR®.

In one embodiment, W is independently selected from the following, wherein

-NR'R? is a terminal amino group, and -OR® is a terminal ether group:
15 -(CH2).-NR'R?; and,

-(CH,)2-OR5;

-(CH)s-NR'R?; and,
-(CH)3-OR%;
-(CH2)s-NR'R% and,
20 -(CH,)4-OR®.

In one embodiment, W is independently selected from the following, wherein
-NR'R? s a terminal amino group:
-(CH2)-NR'R?,
25 -(CH2)s-NR'R? and,
-(CH,)s-NR'R2.



-(CH2)3-NR R2; and, -(CH2)3-OR5; -(CH2)4-NR R2; and, 20 -(CH2)4-OR5. In
one enbodi nent, Wis independently selected fromthe foll ow ng, wherein
-NR R2 i swa w@sgsBhal amino group: -(CH2)2-N R R2; 25 - ( CHEXZGB®RRD2 and,
-(CH2)4-NR R 2 WD 03/059885 PCT/ GBOB/ 00102 -21 Term nal Am no G oups,
-NR1IR2 The term"term nal am no group,” as used herein, pertains to an
am no group of the formula -NR1LR2, whekgin each of Rl and R2 is

i ndependently an anino 5 substituent, afd is hydrogen, Cl_7al kyl,

C3_20het erpsysihdl AmiHo aryR/RaNd is optionally substituted; or, Rl and
R2, taken Together w en atomto which they are attached form
a heterocyclic ring having from3 to 8 ring atons, and is optionally

substi t ut . rrbodl ment, the termpal am no group, -NRLR2, is a
secondar yeg'ﬁﬁ f?gm é?%’ﬂfﬁa H‘Oo‘?fQUBf agusedhetein, pertpins ty anRminetgroHR®ht , t he

termnal amerforngiiauURR'RRRIRErein 8adh bﬁR“ bﬁakzamqb%g%eemg)( aﬁ%%:ﬂ ' t her Rl

nor R is -H 15 In one enbodi ment, the termn na is a
tertidry ayHbsbtugnband 'Srl'l‘-)’dfq’mﬂ |@.l:7atbwl R 2bhetetdcyalyt oRIlsaﬁdyR%nan@ the sare.

I r B NR1] a tertiary amno
aroup, 20 e subfuss! B R R o Riiserautiing Birbosraiam thn one
enbodi rrentwh:ehd:ﬂt‘ey)érel:ﬁttam@d%rhﬁa h@%@@@jdﬁ@'ﬂhbha@ﬁzgzﬁéﬁtyé to 8Mg'atoRt | onal Iy

substi t ut ed.
and is optionally substituted.

10 In one embodiment, the terminal amino group, -NR'R?, is a secondary amino
group, and one of R' and R?is -H.

In one embodiment, the terminal amino group, -NR'R?, is a tertiary amino group,
and neither R nor R? is -H.

15
In one embodiment, the terminal amino group, -NR'R?, is a tertiary amino group,

neither R' nor R? is -H, and R and R? are the same.

In one embodiment, the terminal amino group, -NR'R?, is a tertiary amino group,
20 neither R' nor R%is -H, and R and R? are different.

In one embodiment, each of R" and R? is independently Cs.zoaryl, and is optionally
substituted.

25 In one embodiment, at least one of R" and R? is independently Cs_xaryl, and is
optionally substituted.

In one embodiment, each of R' and R? is independently Cs.soheteroaryl, and is
optionally substituted.

30
In one embodiment, at least one of R" and R? is independently Cs.,cheteroaryl,
and is optionally substituted.



25 I n one enbodi nent, at |east one of RlL and R2 is independently C5_20aryl,
and is optionally substituted. In one enbodi nent, each of Rl and R2 is
i ndependewplog/0€8820het eroaryl, and is optionally substit@cadBi3@oioa one
enbodi nent, at |east one of RL and R2 is independently C5_20heteroaryl,
and is optionally substituted. WD 03/059885 PCT/ GB03/00102 -22 In one
enbodi nent, each of Rl and R2 is indepesslently C5_20carboaryl, and is
optionally substituted. In one enbodi nent, each of RL and R2 is
i ndependenhloneigpydi { i PYe ; i ed e odi nent ,
at | east one of R dgmjéhgge e?"‘z' ?%eﬂﬁgeﬁst ﬁ“g’egﬁﬁ%’?t%% C?Hsb%a ‘t?'gdr.lrta% |y
subst i t ut eptionglly sukstidutedbodi nent, each of R and R2 is independently
Cl 7al kyl, and is optionally substituted. In one enbodi nent, at |east one
of RL and R2 is independently G _7alkyl, and is optionally substituted. 15
I n one enfindnewmbodimet dacRlbfRIGARRRE & ihadsesdEfnt it ot ated
Cl 7alkyl, and is optionally substﬁﬁt stlbaleﬁ one n%ﬁgg?!?ent,glgggﬁﬁ%lWRl and
R2i @ i ndSyeatietad.y aliphatic saturated 20 unsubstituted Cl_7alkyl. In one
enbodi nent, each of Rl and R2 is independently -Me, -Et, -nPr, -iPr, -nBu,
or -tBu. 25 In one enbodi nent, the termnal amno group, -NR R2, is
i ndependerin bpe-exithidient,-2¥dst dne JHRTRINER? B rlentYgBY P andfis - Nt BU) 2
I n one enbogiaggeﬂt%%l% is,Hand RL and is independently Cl 7alkyl, and is

|

optional | YP tuted. -
10 In one embodiment, each of R' and R? is independently Cq.7alkyl, and is optionally
substituted. |

In one embodiment, at least one of R' and R?is independently Cq.7alkyl, and is
optionally substituted.

15
In one embodiment, each of R' and R? is independently aliphatic saturated

Cs.ralkyl, and is optionally substituted.

In one embodiment, each of R' and R? is independently aliphatic saturated
20 unsubstituted C4_zalkyl.

In one embodiment, each of R' and R? is independently -Me, -Et, -nPr, -iPr, -nBu,
or -tBu.

25 In one embodiment, the terminal amino group, -NR'R?, is independently -N(Me),,
-N(Et)2, -N(nPr)z, -N(iPr)2, -N(nBu), or -N(tBu)s.

In one embodiment, R?is H and R and is independently C.alkyl, and is
optionally substituted.

30
In one embodiment, R?is H and R and is independently aliphatic saturated
Ci.7alkyl, and is optionally substituted.



30 In one enbodinment, R2 is Hand RL and is independently aliphatic
saturated Cl1_7alkyl, and is optionally substituted. WO 03/059885

PCT/ GB03/W013/A598823 | n one enbodi nent, R2 is H and Rl andPc3/GBudepwadent | y
al i phatic saturated wunsubstituted G _jalkyl. In one enbodinent, R2 is H
and Rl and is independently -Me, -Et, -nPr, -iPr, -nBu, 5 or -tBu. In one
enbodi nent, the term nal am no group, _-QB_RZ, i's i ndependently - NHWe,
-NHEt, -NH(nPr), -NH(iPr), -NH(nBu), or™-NH(tBu). 10 Alternatively, Rl and

R2, taken t A t e .ni n i t re. attached, may
For m & het orasyarogdicht REIsH EnBIE o RihiShd ity SiEHo @ aufied
C3_8het er amnsebsgtitutgdbGpyalkylore preferably 5 to 8 ring atons (e.g., a
C5_8heterocyclyl group), which heterocyclic ring may be saturated,
partially unsaturated, or fully wunsaturated, and is optionally

subst i t ut @ .onk%erhBodifferf R %HH,RancﬂgﬂnE‘%’peﬁoae'ﬁﬂg -M%ggétggﬁp Wug?ob% o

nitrogen atomto which they are attac orma satut hei

ri ng Shavi 9§ tBlbbm 3 to 8 ring atoms (e.g., a C3_8heterocyclyl group), nore
preferably 5 to 8 ring atonms (e.g., a C5_8heterocyclyl group), which
heterocyclic ring is optionally substituted. 20 In one enbodi nent, Rl and

Rz, taken |hopetdmbodiidnt the terminateingt BLH O-NRIREhis iﬁ@@%(eﬁd’e%tl Lgfped, form
a saturated heterocyclic ring having from3 to 8 ring atons e.g., a
C3_8het er oty tINHrEEp)-NHEE b -NHERBRRior yNB(tBe).8 ring atons (e.g., a
C5_8heterocyclyl group), wherein only one of said ring atons is nitrogen,
and all 25 others are carbon, and which heterocyclic ring is optionally

subsidi t ut édternativehe RirdratiRfretaken Ryetinst vitth tHeakiRBgéwaRIMes whidHthh@rai t r ogen
atomto which helc/1 gre attached forma cyclic amno group of the follow ng
formul a, wHECREH, gay form ﬁ(td"‘@b%'ﬁal‘;‘ﬂlcl Npgaihaving gar 3 19 8fing atenp (eghdawher ei n

sai d grouhefRbeiN!drdup), more preferably 5 to 8 ring atoms (e.g., a Cs.gheterocyclyl .
group), which heterocyclic ring may be saturated, partially unsaturated, or fully
unsaturated, and is optionally substituted.

15
In one embodiment, R' and R?, taken together with the nitrogen atom to which
they are attached, form a saturated heterocyclic ring having from 3 to 8 ring atoms
(e.g., a Cssheterocyclyl group), more preferably 5 to 8 ring atoms (e.g., a
Cs.gheterocyclyl group), which heterocyclic ring is optionally substituted.

20
In one embodiment, R' and R?, taken together with the nitrogen atom to which
they are attached, form a saturated heterocyclic ring having from 3 to 8 ring atoms
(e.g., a Czgheterocyclyl group), more preferably 5 to 8 ring atoms (e.g., a
Cs.sheterocyclyl group), wherein only one of said ring atoms is nitrogen, and all

25 others are carbon, and which heterocyclic ring is optionally substituted.

In one embodiment, R' and R?, taken together with the nitrogen atom to which
they are attached form a cyclic amino group of the following formula, wherein q is
independently an integer from 2 to 7, and wherein said group is optionally

30 substituted:

—N  (CH,),



30 substituted: -N (CHzZ)g WO 03/059885 PCT/ GB03/00102 -24 In one

enbodi nent, q is independently an integer from3 to 7. In one enbodi nent,
g is indeporndessBy an integer from4 to 7. | n one enbodi METIGBIG/0DE2

i ndependently an integer from4 to 6. 5 In one enbodinment, q is

i ndependently 4 or 5. In one enbodinment, the term nal am no group, -NR R2,

i s independently one of the follow nggyclic amno groups, and is
optionally substituted: azolidino perhydroazino (pyrrolidino) (piperidino)
-No -N_ ) perhydroazepi no perhydroazocino N O -N 10 In one enbodi nent, Rl
and R2, taken together with the nitrogen atomto which they are attached,
form a hetlieooegmbadiment) qrisindependentiBahdintdéger frgmad an®. (e. g., a
C3_8heteroqcyclyl .grpu nor.e preferably 5 to ri atons (e.g., a
C3_8het erg%ée?ﬁm&ﬁﬁ'g%s',q iAad ‘?‘i‘d§9ﬂ¥ia i'WSgﬁ%lgo'é‘tE ?%Est two het er oat ons
sel ected fifi oAk RNMBEHABNt, this PdsIhdeRth af WhibHEr frfh £ fet erocyclic ring may
saturated, partially unsaturated, or ?ully unsaturated, and is optionally
subs® t ut &ione e Bebb ¢ isvrdepeRdeatiyi4RR 5.t aken together with the nitrogen
atomto which they are attached, forma saturated heterocyclic ring having
from3 to 8 ring atons 20 (e.g., a C3_8heterocyclyl group), nore

pr ef er abl yn bné @nfbodimentttitertertfindgl .amifo 1eNR'REYislivdesHrRieRlly oWB R g sai d
ring has at | east two heteroatons selecte from ni trogen, oxygen, and

sul fur, m&'@w'%fswﬁmmpcgrwa@ angl is optinally substibgedt ut ed. WO 03/ 059885
PCT/ GB03/ 00102 -25

azolidino perhydroazino
(pyrrolidino) (piperidino)
= =)
perhydroazepino perhydroazocino

C C

10
In one embodiment, R' and R?, taken together with the nitrogen atom to which
they are attached, form a heterocyclic ring having from 3 to 8 ring atoms (e.g., a
Cs.gheterocyclyl group), more preferably 5 to 8 ring atoms (e.g., a Cs.sheterocyclyl
group), wherein said ring has at least two heteroatoms selected from nitrogen,

15 oxygen, and sulfur, which heterocyclic ring may saturated, partially unsaturated, or

fully unsaturated, and is optionally substituted.

In one embodiment, R' and R?, taken together with the nitrogen atom to which

they are attached, form a saturated heterocyclic ring having from 3 to 8 ring atoms
20 (e.g., a Csgheterocyclyl group), more preferably 5 to 8 ring atoms (e.g., a

Cs.gheterocyclyl group), wherein said ring has at least two heteroatoms selected

from nitrogen, oxygen, and sulfur, which heterocyclic ring is optionally substituted.



In one enbodi nent, the termnal am no group, -NR R2, is one of the
followng groups, and is optionally substituted: norpholino piperazino -N
0 -N NR wbepesIssR i s an am no substituent, for exanple, REEGRIaN00102

Cl_7al kyl, C3_20heterocyclyl, or C5_20aryl. 5 In one enbodi nent, -NR R2,
is piperazino, and Ris -Me or -Et. Wien Rl and R2, taken together with the
nitrogen atom forma heterocyclic ri NG _ the ring may optionally be

bri dged, fused, and/or Spiro in nature, and is optionally 10 substituted.

An exanpl ] ] - -NR1B2,:.i S S CH3 - N
CH s e e SR, B BiRIahy e Yo N R e e BV ol

ri ng fornmgobupspemdhs optichdRy subgtituteed:ni t rogen atomto which they are
attached, are optionall 5 substituted. For exanple, in one enbodinment, Rl
and R2 and the ni trdBBH;‘ES’j'BPnto whi ch they are at tPR#188NPorm a cyclic

am no group, -NR R2, whi has one or nore substitue selected from Cl
-al kyl, C3_20aryl-Cl-4fl kylp C3_20aryl, Cl_7al kyl -C& 20qygy! , hydroxy
Cl_7hydroxyal kyl , and CL_ZAni noal kyl. 20 In one embod\nefit, Rl and R2 and
the nitrogen atomto which they are attached forma cyclic am no group,
-NR R2, WAPEFEIR RS ISAT BBNNGrWaSTRRN: for GeAmPlas d1VEEagen, Gyl - ve, - Et,

- CH2Ph, - - , -CH2NH2, and - CH2CH2NH2. I n one
P RS VT e

enbodi nment’, ‘group, -NR R2, is one of the follow ng 25
subsbi tuted cyclic am no groups: WO 03/059885 PCT/ GB03/00102 -26 Me Me /~

-N-N-N |J6rw§embodiment, -NR'R?, is piperazino, and R is -Me or -Et.

When R" and R?, taken together with the nitrogen atom, form a heterocyclic ring,
the ring may optionally be bridged, fused, and/or spiro in nature, and is optionally

10 substituted. An example of such a terminal amino group, -NR'R?, is shown below:
CH,

—”Q:@(C”s

CH,

As mentioned above, the groups R' and R?, or the heterocyclic ring formed from
R' and R? and the nitrogen atom to which they are attached, are optionally

15 substituted. For example, in one embodiment, R' and R? and the nitrogen atom to
which they are attached form a cyclic amino group, -NR'R?, which has one or
more substituents selected from: Cq.7alkyl, C3.z0aryl-Cy.7alkyl, Csz0aryl,
C1.ralkyl-C3_g0aryl, hydroxy C4.7hydroxyalkyl, and Cq.zaminoalkyl.

20 In one embodiment, R' and R? and the nitrogen atom to which they are attached
form a cyclic amino group, -NR'R?, which has one or more substituents selected
from: -Me, -Et, -CH2Ph, -OH, -CH,OH, -CH,CH,0H, -CH;NH,, and -CH,CH,NH..

In one embodiment, the terminal amino group, -NR'R?, is one of the following

25 substituted cyclic amino groups:



Et Et ~/ -N-N-N, }-Et PhCH2 CHZPh /~ -N-N-N, }-CHZPh HOOH ~/ -N -N
-N_}-OH HOCH2 CH2OH -N -N -N }-CH2ZOH 5 ~/ HOCH2CH2 CH2CH2OH /~~ -N -N
-N. }-CH2®H2QMe59838r m nal Et her Substituents 10 The term "tremraBualoomeher
group,” as used herein, pertains to an ether group of the formula -OR5,
wherein R5 is independently an ether substituent, and is selected from
hydrogen, Cl_7al kyl, C3_20heterocyclyl,,and C5 20ary| and is optionally
substituted. 15 In one enbodi ment, R5 |s |ndependently -H In one

enbodi ment, R5 is |ndepem,1gently not -H meone enbodiment, RS is

[ ndependent ly C1_ial kyI Ohet er oc and C5 20ar yl; 20 and is
optionally substituted. on enbodi f R5 i s g\?dent ly C1_7al kyl,
and is optionally substltu ed V\DOS/ 5 PCT/ CR -27 In one
enbodi nent, R5 is i ndependent ly ali phatl c C1_7al kyI and is optionally

substituted. 5 In one e ment is i ependently ali phatic Cl_7al kyl,
and i s unsubstituted. enbodlne R5 is i endently aliphatic
saturated Cl1_7al kyl, and—1 tionatNy sybsti tthed Ed n one enbodi nent,
R5 is independently aliphatte/ saturate _7al kyl , d is unsubstituted.
PhCH, CH,Ph
~— ) —N > -NC>—CH2Ph
HO

e _Qo H _NQOH

HOCH,
: -0 5 —_)onon
HOCH,CH, H,CH,OH
) > <:>—CH2CH20H
Terminal Ether Substituents
10 The term "terminal ether group," as used herein, pertains to an ether group of the

formula -OR®, wherein R is independently an ether substituent, and is selected
from: hydrogen, C4.salkyl, Cs.20heterocyclyl, and Cs.poaryl; and is optionally
substituted.

15 In one embodiment, R® is independently -H.

In one embodiment, R® is independently not -H.

In one embodiment, R® is independently C4.;alkyl, Cs-20heterocyclyl, and Cs yary!;
20 and is optionally substituted.

In one embodiment, R® is independently C4.salkyl, and is optionally substituted.



In one enbodi ment, R5 is independently -Me, -Et, -nPr, -iPr, -nBu, or -tBu.
15 In one enbodi nent, R5 is independently C5 20aryl, and is optionally
substi t utwa.o3/05988one enbodi nent, R5 is independently C5_ 2@cardBeangio2 and i s
optionally substituted. 20 I n one enbodinent, R5 is independently
C5_20heteroaryl, and is optionally substituted. In one enbodinent, R5 is

i ndependently phenyl, and is optional I_)F/;7s_ubsti tuted. 25 In one enbodi nent,
R5 is independently -Me, -Et, -nPr, -iPr, -nBu, -tBu, or optionally
substituted -Ph. In one enbodiment, R5 is independently -Me, -Et, -nPr,
-iPr, -nBu, -tBu, optionally substituted -Ph, or optionally substituted

-Bn. 30 W 08¢ @HYRREMBAT/REBS MdpEDRAenty? BlipHatiBUbsaikyl eftdis dftibRaliie above
acridine co qu ds, wherein Kis a 9-substituent, Kis independently a
group of tSHEEtII H{]eﬁifjl a: RN2 15 -NQ wherein: RN2 is independently a
nitrogen substituent and is hydrogen, Cl_7al kyl, C3_20heterocyclyl, or
C5_20aryl, and is optionally substituted;, and, Qis independently

Cl_7& kyl In cegmo@neoya% indepegdeaidaalghatiar. atkyb @ridois alnsubstitOted.
substituted. Thus, in one enbodi nent, the conmpounds are "acridines" of the
following formula: QRN? N 8 7\ 9\ 2 J2 (10)

In one embodiment, R® is independently aliphatic saturated C,.;alkyl, and is
optionally substituted.

10 In one embodiment, R® is independently aliphatic saturated Cq_7alkyl, and is
unsubstituted.

In one embodiment, R® is independently -Me, -Et, -nPr, -iPr, -nBu, or -tBu.
16 In one embodiment, R® is independently Cs_z0aryl, and is optionally substituted.

In one embodiment, R® is independently Cs.pcarboaryl, and is optionally
substituted.

20 In one embodiment, R® is independently Cs.ooheteroaryl, and is optionaily
substituted.

In one embodiment, R® is independently phenyl, and is optionally substituted.

25 In one embodiment, R® is independently -Me, -Et, -nPr, -iPr, -nBu, -tBu, or

optionally substituted -Ph.

In one embodiment, R% is independently -Me, -Et, -nPr, -iPr, -nBu, -tBu, optionally
substituted -Ph, or optionally substituted -Bn.
30



6/ N3 5 4 In one enbodi nent, the conpounds are acridines, and have the
followng formula: QR'?I1 N R, 81 R, | 7CCO9 \ 21 T+(CH)nG
(CH2) n NWo(emss= (CH2)' -T (11) 6 N/ 3 5 4 15 The Mi @CY/GEY3/06192
Optionally Substituted Aryl Goup In one enbodi mrent, when Kis a
9-substituent, Qis independently a C5_20aryl group, and is optionally
substituted. 20 In one enbodi nment, \/\h(ca_%é@ is a 9-substituent, Qis

i ndependently a Céaryl group (e.g., carboaryl or C6heteroaryl), and is

optional | g_gg&g&g!éﬁ{ge’g. WO 03/ 059885 PCT/ GB03/00102 -29 In one enbodi nent,
when K is - ent, Qis independently an azinyl (pyridyl) group,

and is optionally substituted, and Kis a group of the formula: R N2 2" 3
RN 2" 3 ENZtaé 31INRRR -N~a -N- & ' 6 5 6" 5 6 5
wher ei n t 17 18 BRRYsAG RS Gompounds ydereindfina Sosubstitant dé inindepgndently
i ndependeBtdryup of heStdfiuld; uent as defined herein. In one enbodi nent, when K
is a 9-substituent, Qis Independently a substituted diazinyl (e.g.,
pyridazi nyl, pyrimdinyl, pyrazinyl) gru'zﬂip, and is optionally
5 —N—-Q
wherein;
R is independently a nitrogen substituent and is hydrogen, Cy_7alkyl,
Ca.aoheterocyclyl, or Cszparyl, and is optionally substituted; and,
Q is independently C.zalkyl, Cs.20heterocyclyl, or Cs.paryl, and is optionally

10 substituted.

Thus, in one embodiment, the compounds are "acridines” of the following formula:

Q
RN
8

N
1
6 : N : 3

In one embodiment, the compounds are acridines, and have the following formula:

Q
R
8

N
RM 1 RV
|7 N 2
T—-(CH)— G (CH)—N O ° e N—(CH, ) G—(CH,)=|--T (11)
6 N/ 3
4

5

15
The Moiety, Q, as Optionally Substituted Aryl Group
In one embodiment, when K is a 9-substituent, Q is independently a Cs_ypary!
group, and is optionally substituted.

20

In one embodiment, when K is a 9-substituent, Q is independently a Cearyl group
(e.g., Cecarboaryl or Cgheteroaryl), and is optionally substituted.



substituted, and Kis, for exanple, a group having one of the follow ng

formulae: N2 22CN N, Rt RRZ N3&. ~RNZz 2" 3INR -Na -Na -N/ a 6"

5" 6' S Wo0B0sBBZ N 3" Rt RNZ NN Rt RNZ 2' 3- N N\ - aPcaMsBo3oom2 -N \ N

N6 S 6" 5 6" 5 10 whereint is independently an integer fromO to 3,

and each R is independently a substituent as defined herein. In one

enbodi nent, when K is a 9-substituent ,_zg_i s independently a phenyl group,

and is optionally substituted, and Kis a group of the fornula: RN2 2' 3
~ -N/ a 15 6" 5 whereint is independently an integer fromO to 5,

and each Ris independently a substituent as defined herein. WO 03/ 059885

PCT/ GB03/ D0de emb@@irhant; hihendizoa Oretistituene @ ing'i)pér% o dﬁi? la\zl;a t he
; o3 1\ SR 2"/ RN? N (12) RN, 8 R - - m
fcfrkm(J |C|6_1|Z) (P%’Ndvﬁgrﬂpq,@qgl_s_ogtlp@m sqbs(ntut?ad, and K is a group (of the formula:
A . : . ,
I|2N2 N Rt 'FNz 2_[\? Rl ,'2N2 2_—3 Rt
g 5 8 & & 5

wherein tis independently an integer from 0 to 4, and each R is independently a
5 substituent as defined herein.

In one embodiment, when K is a 9-substituent, Q is independently a substituted
diazinyl (e.g., pyridazinyl, pyrimidinyl, pyrazinyl) group, and is optionally
substituted, and Kis, for example, a group having one of the following formulae:

RV 2 I\?i R™ 2N 3 RN 2N 3
—N _R =\ R, =\ R
| t | > | 5 t
—N \ ;/5 4 -—N‘<\—//N 4 _"N_<\N / 4
6 5 6' 5' 6' &
N2 2 3 N2 23 N2 2 3
e s LN e
—-<\_,\{ U Y N
6' ) 6' 5 6 5
10 wherein tis independently an integer from 0 to 3, and each R is independently a

substituent as defined herein.

In one embodiment, when K is a 9-substituent, Q is independently a phenyl group,
and is optionally substituted, and K is a group of the formula:

N2 2 3
=
p— N 4
15 & 5

wherein t is independently an integer from 0 to 5, and each R is independently a
substituent as defined herein.



6/ N3 54 In one enbodinent, t is independently an integer fromO to 4.
In one enbodinent, t is independently an integer fromO to 3. 5 In one

enbodi merwp 08/052883 ndependently an integer fromO to 2. | ®RCoraBoawbwdi nent ,
t is independently O or 1. In one enbodinent, t is independently an integer
froml to 5 In one enbodinent, t is independently an integer from1l to 4.

In one enbodinent, t is |ndependently a:{blnteger fromlto 3. 10 In one
enbodi ment, t is independently 1 or n one enbodinent t is

_derenden ife Sddingie eof ﬁg%mc’g@w%g%@‘?@%ﬁ”“ s i ndependent |y 2.

15 In one enbodinent, t is |ndepensently 1. In one enbodinent, t is

i ndependently 0. If t he phenyl bBlas |l ess than the full conpl enent of
ring substituents, R they may j& .-E%nged in any conbi nation. For
exanple, if mis 1, Rmay be in thg 2"- 20 3'-, 4 -, 5 -, or 6'-position.
Simlarly, if mis 2, the two FRY%HNups nay be in, for exanple, thQZ',3'-,
2', 4" -, 2",5-, 2",6"-, 3 &&¥- ":PR&ItlonS If mis 3, the three R

g1 ouPS, R e e L AL TVE 21 S o2 B St cuenis

include, but are not linited to, 29 halo, amino, hydroxy, ether (e.g
C, _7al koxy), thio, thioether (e.g., C _7alkylthio), WD 03/059885
PCT/ GB03/ 00102 -31 Cl1_7al kyl, G _7hal oal kyl, acyl (e.g., G _7al kyl acyl),

am do (e. ral do ano, an ani noal kyl . Exanpl es of
substit ut gbbBﬁgm}?OJé%Sﬂg]% W@He%q%‘q%ri 'é%?g?rzi | {4 -ude, but are 5 not
limted tmoh8enitddiPehtqis MABEERIEHIYAN intede? rdf BB,

5 In one embodiment, t is independently an integer from 0 to 2.

In one embodiment, t is independently 0 or 1.
In one embodiment, t is independently an integer from 1 to 5.
In one embodiment, t is independently an integer from 1 to 4.
In one embodiment, t is independently an integer from 1 to 3.
10 In one embodiment, t is independently 1 or 2.
In one embodiment, t is independently 5.
In one embodiment, t is independently 4.
In one embodiment, t is independently 3.
In one embodiment, t is independently 2.
15 In one embodiment, t is independently 1.
In one embodiment, t is independently 0.

If the phenyl group has less than the full complement of ring substituents, R, they
may be arranged in any combination. For example, if m is 1, R may be in the 2'-,
20 3'-, 4'-, 5'-, or 6'-position. Similarly, if m is 2, the two R groups may be in, for
example, the 2',3'-, 2',4'-, 2'5'-, 2'6'-, 3',4'-, or 3',5"-positions. If m is 3, the three R
groups may be in, for example, the 2',3'4'-, 2' 3' 5'-, 2',3',6'-, or 3',4',5"-positions.

Examples of some preferred phenyl substituents include, but are not limited to,
25 halo, amino, hydroxy, ether (e.g., C4.7alkoxy), thio, thioether (e.g., C+.7alkylthio),



-fluorophenyl, 3'-fluorophenyl, 2'-fluorophenyl; 4'-chlorophenyl,
-chl orophenyl, 2'-chl orophenyl; 10 4'-bronophenyl, 3'-bronophenyl,

- br onropWwervglos9sssli hal ophenyl , for exanple, 2',3'-difl uor @araBo/00102

, 3" -di chl orophenyl; 2',4'-difluorophenyl, 2',4'-dichlorophenyl; 15
, 5' -di fl uorophenyl, 2',5'-dichlorophenyl; 3',4'-difluorophenyl,

, 4' - di chl or ophenyl ; 3 , 5' -di fl uorophenyl, 3 , 5' dlchlorophenyl
nonoaninophenyl for exanple 20 4' - anlnophenyl 3' - am nophenyl ,

2, am noplenaly, G ARARRSIN (£ 00 SHRTRLSY, o ek 05 e
3,5 -di anrarbmdyenyano mdrmnmbndqybxyphenyl, for exanple, 4'-hydroxyphenyl,

3'-hydroxypheny|, 2' - hydr oxyphenyl . nononet hoxyphenyl, for exanple, 30
4'-nethoxypheny|, 3' - nmet hoxyphenyl , 2'-net hoxyphenyl. nonothi ophenyl, for

exanpl e, Br%ﬁl@@ﬁ?%stitlﬁédtptﬂeﬂ?mp er\{\ﬁllICH ? Rl TE A I, Wan2R62o8 8 e

WNNN WA

PCT/ GB03/ 001 - 32- nonone or exa
4' - mét hyl nobt ipited Yo, the'follmrihg] t hi ophenyl 2' - met hyI t hi ophenyl 5
nononet hyl phenyl, for exanpl e, 4'-nethy|pheny|, 3' - et hyl phenyl ,
2' -met hyl phenyl . nonotrifluoronethyl phenyl, for exanple,
4' -trifl ummmﬁr@wnybr e@mé@l fl uor onet hyI phenyl ,
2'-trif|uorometh¥‘ heny 10

4'-fluorophenyl, 3 ﬂuorophenyl 2'-fluorophenyl;

4'-chlorophenyl, 3'-chlorophenyl, 2'-chlorophenyl;

10 4'-bromophenyl, 3'-bromophenyl, 2'-bromophenyi.

dihalophenyl, for example,
2',3'-difluorophenyl, 2',3'-dichlorophenyl;
2' 4'-difluorophenyl, 2',4'-dichlorophenyi;
15 2' 5'-difluorophenyl, 2',5'-dichlorophenyl;
3',4'-difluorophenyl, 3',4'-dichlorophenyl;
3',5'-difluorophenyl, 3',5'-dichlorophenyl.

monoaminophenyl, for example,

20 4'-aminophenyl, 3'-aminophenyl, 2'-aminophenyl.

diaminophenyl, for example,
2',3'-diaminophenyl, 2',4'-diaminophenyl, 2',5'-diaminophenyl,
3',4'-diaminophenyl, 3',5'-diaminophenyl.
25
monohydroxyphenyl, for example,

4'-hydroxyphenyl, 3'-hydroxyphenyl, 2'-hydroxyphenyl.

monomethoxyphenyl, for example,

30 4'-methoxyphenyl, 3'-methoxyphenyl, 2'-methoxypheny!.

monothiophenyl, for example,
4'-thiophenyl, 3'-thiophenyl, 2'-thiophenyl.



nonoacetyi phenyl, for exanple, 4'-acetylphenyl, 3'-acetyl phenyl,
2' -acetyl phenyl. nonoam dophenyl, for exanple, 15 4'-am dophenyl,
3' - am dopwernsloses®s - am dophenyl . 4' - (et hyl am do) phenyl , PCT/GB03/00102
- (et hyl am do) phenyl , 2'-(nethyl am do) phenyl. nonocar boxyphenyl, for
exanpl e, 4'-carboxyphenyl, 3'-carboxyphenyl, 2' -carboxyphenyl 20

nonocyanophenyl, for exanple, 4'-cyano nyI 3' -cyanophenyl ,
2' -cyanophenyl . nono(am noal kyl ) phenyl 5" for exanple, 25
4' - am noal kyl phenyl, 3'-am noal kyl phenyl, 2'-am noal kyl phenyl; 4'-am

I nomet hyi phenyl, 3'-am nonet hyl phenyl , 2 - am nonet hyl phenyl ;
4' - am noetrghghethylthiopheayli forexayiptdienyl , 2' - ami noet hyl phenyl .

e e T abaitgpmmty . o -l o2 - ar

i noal kyi phenyl, 3'-hal o-4"-amni noal kyl phenyl, 4'-hal 0-2'-am noal kyl phenyl,
4' -hal o-3' -am noal kyl phenyl . WO 03/ 059885 PCT/ @B03/00102 -33 In one
embodt nentmongreathyipheny, Qorsemmwleuent Qis a 4'-amnophenyl group, and K

dof i ned_apsOispUBneRE RoRetr eyl ARl . the acri dine compounds
have the fornula: NR3R4 4
monotrifluoromethylphenyl, for example,
4'-trifluoromethylphenyl, 3'-trifluoromethylphenyl, 2'-trifluoromethylphenyl.
10
monoacetylphenyl, for example,
4'-acetylphenyl, 3'-acetylphenyl, 2'-acetylphenyl.

monoamidophenyl, for example,
15 4'-amidophenyl, 3'-amidophenyl, 2'-amidophenyl.
4'-(methylamido)phenyl, 3'-(methylamido)phenyl, 2'-(methylamido)phenyl.

monocarboxyphenyl, for example,

4'-carboxyphenyl, 3'-carboxyphenyl, 2'-carboxyphenyl.
20

monocyanophenyl, for example,

4'-cyanophenyl, 3'-cyanophenyl, 2'-cyanophenyl.

mono(aminoalkyl)phenyl, for example,

25 4'-aminoalkylphenyl, 3'-aminoalkylphenyl, 2'-aminoalkylphenyl:
4'-aminomethylphenyl, 3'-aminomethylphenyl, 2'-aminomethylpheny!;
4'-aminoethylphenyl, 3'-aminoethylphenyl, 2'-aminoethylphenyl.

monohalo-mono(aminoalkyl)phenyl, for example,

30 2'-haIo-4'-aminoalkylphenyl,02'—ha|o-3'—aminoalkylphenyl,
3'-halo-2'-aminoalkylphenyl, 3'-halo-4'-aminoalkylphenyl,
4'-halo-2'-aminoalkylphenyl, 4'-halo-3'-aminoalkylphenyl.



35" 206" RN? N(13) RNl a1 RNL 7\ \ 2 T+(CH2)mG (CH2)n N6, / 3
N(CH2)--G (CH2)MI 5 N 4 In one enbodi nent, when Kis a 9-substituent, Q
is an (anwoa3abdsgs - am do) phenyl group, and K is a group pafi/aBs/obmemul a:
RN RN2 1 Q NCR NR3R4A -N1 10 O wherein RNis a nitrogen substituent
as defined for RN2, Ris independently a Cl1_1oal kyl ene group, and - NR3R4
is as defined above for -NR R2. In one gnbodi nent, when Kis a

9-substituent, Qis a 4'-(an no-al kyI am do) 15 phenyl group, and Kis a

gr (rjl:JPr ggeﬂ]ﬁ‘gng%h{ﬂ&o‘?meﬁf\@vr?nyllsé for %&bean(g%slé:x%epen@qent I 9W Sh KN 1S

stituent as ine
Cl_1loal kylisagrogmpofthedfammuldR3R4 i s as defined above for -NR R2. WO
03/ 059885 PCT/ GB03/00102 -34 In ong, enbadi ment, when K is a 9-substituent,

RQis -(CH2)p-, wherein pis mdeﬁe ly an |nteger from1l to 8, and K
has the follow ng formula: NRR*

6' '

wherein -NR®R* is as defined above for -NR'R>.
In this embodiment, the acridine compounds have the formula:

NR°R*

RM—N (13)

N1 8 g\ 1 ) R
T—(cH, -—Gﬂ—(CHz)— O / N——(CHZ)—[-G (CH)—}-T
N

5 4

In one embodiment, when K is a 9-substituent, Q is an (amino-alkyl-amido) phenyl

group, and K is a group of the formula:

RV
| N\C/R\NR3R4

—N I

10 o

wherein RN is a nitrogen substituent as defined for RN?, R® is independently a
C1.10alkylene group, and -NR®R* is as defined above for -NR'R?.

In one embodiment, when K is a 9-substituent, Q is a 4'-(amino-alkyl-amido)

15 phenyl group, and K is a group of the formula:

N2

wherein RV is a nitrogen substituent as defined for R, R? is independently a

C1.10alkylene group, and -NR°R* is as defined above for -NR'R?,



RN2 RN -N N, C,(CH2)p NRBR4 11 O wherein RNis a nitrogen substituent as
defined for RN2, and -NR3R4 is as defined 5 above for -NRLIR2. In this
enbodi merwp oBlssstri di ne conpounds have the fornula: NR3RET/GBO3QAHIOP O=C
N -RN 4" 3/ 5 2" 6" (14) NRN2 RN, s RN, 2 T+CH)nG-(CH2)~ Ny
N(CH2) +G(CH2) T 6/ N5 4 In one enbodinent, p is independently an
integer froml1l to 8 10 In one enbodi_@ﬁrlt, p is independently an integer
froml to 6. 1In one enbodinment, p is independently an integer from1 to 4.
In one e ' t t r I n one
enbodi rregfthO&HérISQ{nggn 'ngﬁﬁggﬁgléﬁgﬁ@reh rlg?ngz((fgﬂgﬂ %Vqt qe'ﬁrPe'senbodl ment ,
pis.i ndemdadendetr)tIVZammté}gerIBern tors; amaiiO Hasthe follpwing fonghezendent |y 2, and
Kis a group of the formula, wgerein RN is a nitrogen substituent as

defined for RN2, and - NR3R4 i § ag=defi fled above for
—N N\C/(CHz)p—-NRSR‘

1]
0]

wherein RV is a nitrogen substituent as defined for RV, and -NR3R* is as defined
5 above for -NR'R%

In this embodiment, the acridine compounds have the formula:

rileR‘
/(CH,),
0=¢
N—R"
.
3 5
2 6' (1 4)
N_RNZ

RN1 8 1 RN1
|7 AN 2
T—F(CH,)—6-(cHy)—N - P - N—(CH,)f6—(CHy)—-T
N
5 4

In one embodiment, p is independently an integer from 1 to 8.
10 In one embodiment, p is independently an integer from 1 to 6.
In one embodiment, p is independently an integer from 1 to 4.
In one embodiment, p is independently an integer from 2 to 6.
In one embodiment, p is independently an integer from 2 to 4.
In one embodiment, p is independently 2 or 3.
15
In one embodiment, p is independently 2, and K is a group of the formula, wherein
RV is a nitrogen substituent as defined for R™?, and -NR°R* is as defined above for

-NR'R?:
l?Nz IRN
——N—@—N\C A~UNRFR
1]
o}

20



-NR1 R2: RN2 RN -N _ NNR3R4 | | O 20 WO 03/059885 PCT/ GB03/00102 -35
In one enbodinent, Kis a group of the formula: _O0-~-N -NN NDHC 11
O I n onewerbosiseent, when Kis a 9-substituent, Qis a cecraiBsuogtituted
phenyl 5 group, and Kis a group of the formula: R\N2 a X-(CH2)- Y -N
wherein: Xis -N(RN)_, -CH2-, -0-, or -S-; R'" is a nitrogen substituent as
defined for RN2; 10 Y is -OH, -ORY, or NR3R4 -ORY is as defined above
for -OR5; -NR3R4 is as defined above for -NRLR2; and, p is independently an

integer fnoghé érﬁogdln%'ﬁtg(%'é‘gfb@b@%ﬁef&éndlg one embodi nent, the

substituent iIs positionéed par group of the forrrula N2 -N
X-(CH2)P Y In one enbodi nent, Xls-N(RN) - -0-, or -S, and Y is

- NR3R4.
-” /\/N

I|
0]

In one embodiment, when K is a 9-substituent, Q is a certain substituted phenyl
5 group, and K is a group of the formula:

RN2 X
|
wherein:

X is -N(RY)-, -CH,-, -O-, or -S-:

RN is a nitrogen substituent as defined for RN2:
10 Y is -OH, -OR", or -NR°R*;

-ORY is as defined above for -OR®;

-NR®R* is as defined above for -NR'R?: and,

p is independently an integer from 1 to 8, as defined above.

—(CH)—Y

15 In one embodiment, the substituent is positioned para, and K is a group of the

formula:

In one embodiment, X is -N(R")-, -CH,-, -O-, or -S-, and Y is -NR3R*.
20

In one embodiment, X is -O-, or -S-, and Y is -OH, -OR”, or -NR°R*.

In one embodiment, X is -O-, or -S-, and Y is -NR3R*.

25 In one embodiment, X is -O-, and Y is -NR3R*.

In one embodiment, X is -N(R")- and Y is -OH, -ORY, or -NR3R*.



20 I'n one enbodinent, Xis -0-, or -S-, and Yis -OH, -ORY, or -NR3R4. In
one enbodinent, X is -0-, or -S-, and Y is -NR3R4. 25 In one enbodi nent, X
is -0-, awo 0%/05%85 NR3R4. I n one enbodinent, X is -N(R')- aad/GB0350HOH,
-ORY, or -NR3R4. WD 03/059885 PCT/ GBOB/ 00102 -36 In one enbodinment, X is
-N(R")- and Y is -NR3R4: The Miety, Q as Optionally Substituted Al kyl

G oup 5 In one enbodi nent, when Kis a:g substituent, Qis independently a
Cl. 7al kyl group, and is optl onal ly sub QI tuted. I n one enbodi nent, when K
is a 9-su rne al kyl group optionally
substi t ut gﬁtdvr\]nbﬁﬂ%%%ggrn%n%r%g%gﬁ éhér%%'&l{al%e or nore hydroxy 10 groups,
one nore ether groups, one or nore carboxy groups, one or nore

C3_20het ergcygcl vl . m)re C5 20ary| groups, etc. In one

enbodi nentSg : plioially Substituted Alid pIRdBpendent |y a substituted
Cl_val kyl group, for exarrpl e, a Cl 7al kyl group substituted with one or
nore amino 15 groups, one or nore hydroxy groups, one nore ether groups,
one dr noﬁ@oaarebwqd@eoumhemﬁes ar9-subystitisht 2Qtie irdependently 8@ yatkyl one or

nore C5_2 pS enbodi ment, when Kis a 9-substituent,
Qis mde%ﬁ%‘&e Cﬁg tﬁmgﬂff‘ Su%ﬂ@?&t uted CL 7al kyl group, that is, a
Cl. 7al kyl group substituted with one or nore 20 am no groups. In one

enbodi ment, when Kis a 9-substituent, Qis independently a hydroxy
subst i t ut &d00¢ empadimegt. awhen Krisa Q-Sl;bﬁltl(ent7@Il&y1de@eodpnﬂ)ubﬂ1lyamybd with

o et ¢ Aoy VRt BBt o R SR puBP b Pafboyorgivu,

t hat1G s, @r@ipsZ@hbyhow@tuargmtsléné eemitfré Ramiby Yrolipy, %neeérhﬁbregrOUps For
exanpl e, Eémﬁ/etbe - CH2CH2- OVe. 30 I n one enbodi nent, when K 1's
130

9-subst it JacyClyhapPRdRM PYMARre Srsheatyl groups, etc.

In one embodiment, when K is a 9-substituent, Q is independently a substituted
C.-7alkyl group, for example, a C4.7alkyl group substituted with one or more amino
15 groups, one or more hydroxy groups, one more ether groups, one or more carboxy

groups, one or more Cz.xoheterocyclyl groups, one or more Cs.yoaryl groups, etc.

In one embodiment, when K is a 9-substituent, Q is independently an amino
substituted C4_7alky! group, that is, a C4.7alkyl group substituted with one or more
20 amino groups.

In one embodiment, when K is a 9-substituent, Q is independently a hydroxy

substituted C+_7alkyl group, that is, a C4.7alkyl group substituted with one or more

hydroxy groups.

25
In one embodiment, when K is a 9-substituent, Q is independently an ether
substituted C1.7alkyl group, that is, a C4.7alkyl group substituted with one or more
ether groups. For example, Q may be -CH,CH,-OMe.

30 In one embodiment, when K is a 9-substituent, Q is independently a carboxy

substituted C1.alkyl group, that is, a C.7alkyl group substituted with one or more
carboxy groups.



substituted Cl.7al kyl group, that is, a Cl.7alkyl group substituted with
one or nore carboxy groups. WO 03/059885 PCT/ GB03/00102 -37 In one

enbodi menvO oatosessiK i s a 9-substituent, Q is independent!|yPa&T/GB03/00102
C3_20het erocyclyl substituted Cl_7al kyl group, that is, a Cl-7al kyl group
substituted wth one or nore C3_20het erocyclyl groups. For exanple, Q may
be - CH2CH2- (N- et hyl - pyrrolidin- 2-yl). I n one enbodi nent, when Kis a
9-substituent, Qis independently a C5 §0ary1 substituted C -7al kyl group,

that | 7, { C5 20 | .
Lhat 1= Gkl ignanict el M N, B8 RiciEys- 200 g ouns.
a 9- subst|(t33,mheter®yc:’.yl|snhstnetadie(hiiajk)¢grcam ticat i, EY Lalkyieffoap 'sDB@ﬁtUiéd

sat ur at ed 7al k that is, an aliphatic saturated d -7al kyl group
substi t ut é’HE*RP gﬂﬁﬁ Freheteraayal! GrNRss. '?q’rrﬁ’f?r'f@pérrgdﬂﬁw@ﬁt when Kis a

9- subst i t UBM,CH- NS A@RAhlYLyAN am no 15 substituted linear saturated
C _7al kyl group, (!t,\ﬁat Iﬁiygw 1 nea I?}saturat ed G _7al kyl group substituted

wi th Dne or nore amino groups. In one errbodl ment, when Kis a
9-substi t t.| termn no substituted |inear
sat ur at edq@%%?aq%b&'b%gﬁ h‘%ﬁ %s -supstit bs'ﬁt'n ecﬁe@geggy@ Cs2adM 1 group

subst i t ut edibslifubedrCl SalRYINFEbupNthaP i f nul a:
R\2 - N-(GH2) P NRSRZ%V\hméP; ok .S'S?ﬁ@éﬁgwgﬁ?ﬁﬁ Subtitifted with °r"%m%i“{"(§8 and

t he group Caqpaighgraiipss Faiexande, {bovay berCHyEGHIRMYRE3 Y. 03/ 059885
PCT/ GB03/ 00102 -38 In this enbodi nent, the acridine conmpounds have the
f or mul a:

10 In one embodiment, when K is a 9-substituent, Q is independently an amino

substituted aliphatic saturated C1.7alkyl group, that is, an aliphatic saturated

C4.7alkyl group substituted with one or more amino groups.

In one embodiment, when K is a 9-substituent, Q is independently an amino
15 substituted linear saturated Cy.7alkyl group, that is, a linear saturated Ci-ralkyl

group substituted with one or more amino groups.

In one embodiment, when K is a 9-substituent, Q is independently a terminally
amino substituted linear saturated Cq.7alkyl group, that is, a linear saturated
20 C1.ralkyl group substituted with a terminal amino group, and K is a group of the
formula:
RM2
tll —(CH,)=—NR'R*
wher€in p is independently an integer from 1 to 8, and the group -NR®R* is as
defined above for -NR'R?.
25



NR3BR4A (I HZ)PR'? NR'1 8 RNL (15) T+(CHz)m G (CHz)~ N7\ 2 -(CH2)
G(CHz) T6/ N5 4 1In one enbodinent, p is independently an integer from1l

to 8. | nwore/nseseddi nent, p is independently an integer frema@BwBOIBH2 5 In
one enbodi nent, p is independently an integer from1l1l to 4. In one

enbodi ment, p is independently an integer from2 to 6. In one enbodi nent,
p is independently an integer from2 tosg. |n one enmbodinent, pis

i ndependently 2 or 3. 10 In one enbodi nent, when Kis a 9-substituent, Qis
i ndependenhltiisamizsdiment, tHd akki GhfiflaCl- 7al kyl group,
that is, a branched saturated &%%nﬁi&{mgs%d%qg%%stl tuted with one or nore
am no groups. In one enbodi nent, is a 9-substituent, Qis
i ndependently an amino 15 di substllt ut ed branched sat urat ed Cl_7al kyl
group, that is, a branched saturat &2, Cl_7al kyl group substituted with two
am no groups. In one enbodi nentgrawhien K is a 9-substituent, Qis
i ndependently an am no di subststutjed brancﬂed sat urat ed Cl 7al kyi15)gr oup,
and Kis a group of the for R -N~ 20 NR3R4 wherein each
group - NR3RA(@Has (PHM bV .——(Cﬂz)plfle—em:b@ nt, when Kis a
9-substituent, Q independent By rises, an ali cycl ic saturated
G _7al kyl group, and is opti onafly subétltut ed. In one 25 enbodinent, Qis
i ndependently an alicyclic saturated Cl1_7al kyl group, and is WO 03/ 059885
PCT/ GB03/ 00102

In one embodiment, p is independently an integer from 1 to 8.

In one embodiment, p is independently an integer from 1 to 6.

5 In one embodiment, p is independently an integer from 1 to 4.
In one embodiment, p is independently an integer from 2 to 6.
In one embodiment, p is independently an integer from 2 to 4.
In one embodiment, p is independently 2 or 3.

10 In one embodiment, when K is a 9-substituent, Q is independently an amino
substituted branched saturated C,.;alkyl group, that is, a branched saturated

C1.7alkyl group substituted with one or more amino groups.

In one embodiment, when K is a 9-substituent, Q is independently an amino
15 disubstituted branched saturated C4.7alkyl group, that is, a branched saturated

Ci.ralkyl group substituted with two amino groups.

In one embodiment, when K is a 9-substituent, Q is independently an amino

disubstituted branched saturated Cs.7alkyl group, and K is a group of the formula:
N2
|i(‘<:NRaR4
—N
NR’R*

wherein each group -NR®R* is as defined above for -NR'R2

20

’

In one embodiment, when K is a 9-substituent, Q independently is, or comprises
an alicyclic saturated C+.7alkyl group, and is optionally substituted. In one

25 embodiment, Q is independently an alicyclic saturated C1.7alkyl group, and is



-39 optionally substituted. In one enbodinment, Qis independently a
saturated Cl1_7cycloal kyl-Cl_7al kyl group, and is optionally substituted.

I n one enmvodBoEasBy when K is a 9-substituent, Q i ndependem®CiryGBos/00me
conprises, 5 an alicyclic saturated O -7al kyl group, and Kis a group of
the formula: N2 Rr-"~ -NCH (CH2)q ~ wherein q is independently an
integer from2 to 7 (as defined above),3gand wherein the cyclic group is
optionally substituted. Exanples of preferred substituents include halo,
hydroxy, aptiofallyadibsttutéd! kybne hdddiRBs:, BRqAkEFEHdent e s diutated

9- substi tuent, i ndependently is, or conprises, an ali cycPl C saturated

a - 7al kyl GreygoalkydCrallyl gropm @amdas optienally substifuéd.owi ng  f or mul ae: RN\2
RNz RNz -N---a N{ -N~ RN2 RNz RNz -N--0 -N 1 -N 15 In one enbodi nent,
when Kis a 9-substituent, Q independently is, or conprises, an alicyclic
sat ur at edIrCond @bddiment/ivhetnl idaiSsibsafurin, Qfinddperiden 'ié}:or%oh%)rTSB%( CH2) P
IC( H)g \Illi wherein is independently an integer from1l to 8 (as

def i Red asa\ﬁé'yy%lwcﬁacﬁwaéect51#@'&&@@@@@%@aigﬂoerg@f %Terfmmmzla:o 7 (as defi ned
above), and wherein the cyclic groypis optionally substituted. Exanples
of preferred substituents include hal o,

U
wherein q is independently an integer from 2 to 7 (as defined above), and wherein
the cyclic group is optionally substituted. Examples of preferred substituents
' include halo, hydroxy, amino, and C4.7alkyl.
10

In one embodiment, when K is a 9-substituent, Q independently is, or comprises,
an alicyclic saturated C1.7alkyl group, and K is a group of one of the following
formulae:
N2 N2 N2
, ) R
4 Ao HQ
N2 N2
OO +O
—N —N —N
15

In one embodiment, when K is a 9-substituent, Q independently is, or comprises,
an alicyclic saturated C1.7alkyl group, and K is a group of the formula:

RNZ
!
—N—(CH,);—CH (CH,),
-/

wherein p is independently an integer from 1 to 8 (as defined above) and q is
20 independently an integer from 2 to 7 (as defined above), and wherein the cyclic

group is optionally substituted. Examples of preferred substituents include halo,
hydroxy, amino, and C_zalkyl!.



hydroxy, am no, and Cl_7al kyl. WO 03/059885 PCT/ GB03/00102 -40 In one
enbodi ment, when K is a 9-substituent, Qindependently is, or conprises,

an al i cycwow3sassas at ed Cl1_7al kyl group, and K is a group FCTOCRN3O0102he
following forrmulae: RN2 RN2 RN2 | | ~ -N(CH2)~ -N(CH2)P -N-(CH 2)P RN\2
RN2 RN2 _ o I I _ O-N(CH2)P -N-(CH2)P -N-(CH2)P 5 wherein p is

i ndependently an integer from1 to 8 (aé%gefl ned above), and wherein the
cyclic group is optionally substituted anpl es of other enbodi ments, when

Kis a 9- | | \ rated
C1. 7l kyl Tore SrHERim oA R -5 bSOl iRGEp Bt Y PR i o
RN2 RN2 - lan( alidypic sataratedHahalkyhgmhprananKuslasgnoude;ﬁ@némftthgfcﬂmw:mg eger from
1to 8 (az defll ned above), and n is independently an integer froml to 8
(as definé@™W8Fe). I n one enbodiment, when Kis a 9-substituent, Qis

I ndependently an a® no, 15 ether Nqool yam no, pol ygtzher, or pol yan noet her

group, and K |s algr of 4 he f0r @RNZ) (C H2 n-[&GC H2) M s- T,
wherein n, (QHQD e eachT$ méhé en tly a4 cﬁ%‘f‘ame ove. 20
Ni t rogen Substltuents RN1 RNZ RN I n one enbodi nent, each RNL i

i ndependent |y hydrggen, Cl_7al kyI , B3 20heterocyc|31| or C5 20ary| and is

optional Iy substi uted
._.-N—(CH ‘—<:> ——N—(CH —N—(CHz)

5 wherein p is independently an integer from 1 to 8 (as defined above), and wherein
the cyclic group is optionally substituted.

Examples of other embodiments, when K is a 9-substituent, wherein Q is, or
comprises, an alicyclic saturated C1.7alkyl group, which is optionally substituted
10 include the following:

N2 N2
R

~ R
_N—(CH) N—CH (GHy), —N\&
o/

wherein p is independently an integer from 1 to 8 (as defined above), and n is

independently an integer from 1 to 8 (as defined above).

In one embodiment, when K is a 9-substituent, Q is independently an amino,
15 ether, polyamino, polyether, or polyaminoether group, and K is a group of the
formula:
-N(R™)~(CH2)x-[G-(CH2)m]s-T;
wherein n, m, s, G, and T are each independently as defined above.

20 Nitrogen Substituents: RN', R™?, RN

In one embodiment, each RV is independently hydrogen, C1.7alkyl,

Ca.aoheterocyclyl, or Cs.z0aryl; and is optionally substituted.

25 In one embodiment, each RN' is independently hydrogen, C1_7alkyl,

Cs.1zheteracyclyl, or Cs.1aryl; and is optionally substituted.



25 I n one enbodi nent, each RNl is independently hydrogen, Cl_7al kyl,
C5_12heterocyclyl, or C5_12aryl; and is optionally substituted. WO

03/ 059885wB@3/0§4883/ 00102 -41 In one enbodi nent, each RNLPC3I/GBudepwadent |y
hydrogen, C, _7al kyl, C5 6heterocyclyl, or C5 6aryl; and is optionally
substituted. 5 In one enbodi ment, each RNl is independently hydrogen or

Cl 7alkyl; and is optionally substitu}gpL I n one enbodi nent, each RNl is
i ndependently hydrogen or aliphatic saturated Cl_7alkyl; and is optionally
substituted. 10 In one enbodi nent, each R N1 is independently hydrogen or
aliphatic saturated Cl1_7alkyl; and is unsubstituted. In one enbodi nent,
each RNL ils oneceplodiment yeadH R™ Nk indégendenfly hydroBen, Gf,alk@u. 15 In one
enbodinentfﬁﬁagh RN Iis &nqggend ntlg,-H, -Me, -Et, -nPr, -iPr, -tBu, -Bn,
or -Ph. ¥ g%ﬂﬁ%cjd'h@rn 5.530%l: ANFR optionallyesybstieiad-y -H ' 20 In one

enbodi ment, each RN2 is independently as defined above for RN1. In one
enbodi nent, each RN is independently as defined above for RN 25 Exanpl es
of Sébst i tepeembodiment eachi Rit'Hs indepensebty hydreget o C,ohlkgh anefier red to
herein as R, i.ndependently selected from hal o; hydroxy; ether (e.g.
Cl_?alkoxf??oﬁéﬁhﬁwvgﬁgﬁa' (e.g., C1_7al kylacyl, C5_20aryl acyl);
acyl hal i de; carboxy; ester; acyloxy; am do; 30 acyl am do; thioam do;
tetrazolyl; amno; nitro; nitrgso; azido; cyano; isocyano; cyanato;

i socyanat ¢ opgiesRBREiGent, fachiRcyiamsepsndentyinydrogenioo atiplatiq satgrated

Cl_7al kyl thi_ gkt SSNf:oni.6 i ate; sul fone; sul fonyl oxy;
sulfinyIoggfggﬁr?@gﬂgg?ﬁoﬁﬁhg%ﬁgﬁbﬁg; sul fi nam no; sul fanyl; sulfonam do;
Cl_7& kyl (including, e.g., WO 03/059885 PCT/ GB03/ 00102

In one embodiment, each RN is independently hydrogen or aliphatic saturated
Ci.7alkyl; and is unsubstituted.

In one embodiment, each RN is independently -H, -Me, -Et, -nPr, -iPr, or -tBu.
15

In one embodiment, each RM is independently -H, -Me, -Et, -nPr, -iPr, -tBu, -Bn,
or -Ph.

In one embodiment, each R™' is independently -H.
20
In one embodiment, each R™ is independently as defined above for RV,

In one embodiment, each R" is independently as defined above for RV'.

25 Examples of Substituents

In one embodiment, the substituent(s), often referred to herein as R, are
independently selected from: halo; hydroxy; ether (e.g., C1.7alkoxy); formyl; acyl
(e.g., Crralkylacyl, Cs.xoarylacyl); acylhalide; carboxy; ester; acyloxy; amido:

30 acylamido; thioamido; tetrazolyl; amino; nitro; nitroso; azido; cyano; isocyano;
cyanato; isocyanato; thiocyano; isothiocyano; sulfhydryl; thioether (e.g.,
C4.7alkylthio); sulfonic acid; sulfonate; sulfone; sulfonyloxy; sulfinyloxy: sulfamino;
sulfonamino; sulfinamino; sulfamyl; sulfonamido; C4.7alkyl (including, e.g.,



-42 d _7hal oal kyl, Cl1_7hydroxyal kyl, C, _, carboxyal kyl, Cl_7am noal kyl ,
C5_20aryl - Cl_7al kyI) C3_20heterocyc|y|; or C5 20aryl (including, e.g.,
C5_20car baarogh3988C5_20het eroaryl, Cl1_7al kyl - C5_20ary1 andPCH/cHbabwaryl )) .
5 In one enbodi nent, the substituent(s), often referred to herein as R are

| ndependently selected from -F, -C, -Br, and -1; -0OH 10 -Owe, -CEt,
-QtBu), and - OCH2Ph; -SH - SMe, - SEt S(tBu) and - SCH2Ph; -C(=O H;
-C(=O Me, -C(=OFEt, -C(=O)(tBu), and - é =0 Ph; 15 -C(=0 OH, -C(=0) Owe,

=0 CEt, O d
&z oiNHEtC@'“@“"aE‘g*@%*VB“BN*M%%% Sy i A inge T, A
mal ei m dyIC1 7alkyhe 32dﬂ%0cy¢lHEor Cs. Ma('yll?m);lumﬁglﬁ(m@r ):5 zodﬂbb@aryl- NEt 2

e EpCe iRty ek ke 3nd Gaptetobot a. - car o, - croGrbF,

- CH2CHF2, and CH2CF3; 25 -Q0OCF3, -0OCHF2, -COCH2F, -0CC 3, -0OCBr3,
- OCH2CH2F, - OCH2CHF2, and -OCH2CF3; -CH2OH, -CH2CH2OH, and - CH( OH) CH2OH;
- CH2NH2, - @QGﬁIm@Od'm%t topizupBtierR(s)antien referredtahkreinasR idrat ed phenyl .

30 In °”eur€de%%Bﬁﬂ§sefe@F‘eoS#8%t't“e”t(s) often referred to herein as R

are
-F, -Cl, -Br, and -I;
-OH,;
10 -OMe, -OEt, -O(tBu), and -OCH.,Ph;
-SH;
-SMe, -SEt, -S(tBu), and -SCHyPh;
-C(=O)H;
-C(=0)Me, -C(=O)Et, -C(=O)(tBu), and -C(=O)Ph;
15 -C(=0)OH;
-C(=0)OMe, -C(=0)OEt, and -C(=0)O(tBu);
-C(=0)NHg, -C(=O)NHMe, -C(=0O)NMe,, and -C(=O)NHEt;
-NHC(=0)Me, -NHC(=0)Et, -NHC(=0)Ph, succinimidyl, and maleimidy!;
-NHz, -NHMe, -NHEt, -NH(iPr), -NH(nPr), -NMe,, -NEt,, -N(iPr)z, -N(nPr),,
20 -N(nBu),, and -N(tBu)s;
-CN;
-NO2;
-Me, -Et, -nPr, -iPr, -nBu, -tBu;
-CF3, -CHF2, -CHyF, -CCls, -CBr3, -CH,CH,F, -CH,CHF,, and -CH,CF3;
25 -OCF3, -OCHF3, -OCH;F, -OCCls, -OCBr;, -OCH,CH,F, -OCH,CHF,, and
-OCH,CF3;
-CH20H, -CH2CH,0H, and -CH(OH)CH,0H:;
-CH2NH3,-CH2CH,NH,, and -CH,CH;NMe,; and,
optionally substituted phenyl.
30
In one embodiment, the substituent(s), often referred to herein as R, are
independently selected from: -F, -Cl, -Br, -I, -OH, -OMe, -OEt, -SH, -SMe, -SEt
-C(=0)Me, -C(=0)OH, -C(=0)OMe, -CONH,, -CONHMe, -NH,, -NMe,, -NEt,,



i ndependently selected from -F, -d, -Br, -1, -OH, -Ow, -OCEt, -SH -SM,
-SEt, -C(=O M, -C(=O OH, -C(=0) Owve, -CONH2, -CONHMe, -NH2, -NWe2, -NEt2,
WO 03/ 0598893988803/ 00102 -43 -N(nPr)2, -N(iPr)2, -CN, PCR@R030MS? - Et,
-CF3, -OCF3, -CH20H, -CH2CH2OH, -CH2NH2, -CH2CH2NH2, and -Ph. In one
enbodi ment, the substituent(s), often referred to herein as R, are 5

i ndependently selected from hydroxy; eyher (e.g., CL.7al koxy); ester;

am do; amno; and, Cl1_7al kyl (including, e.g., Cl_7hal oal kyl,

C1_7hydr oxyN(hRy),, -N(fFr)./ ceNoNE@al e -g£L NigeA : k lAGL_7al kyl) .
In on)é enb-gqi @rzlt (t h’()a2 subst i tgem'sl)zf’: gr_?’en re g‘?'ﬁ%%ﬁ?aéﬁg@gf(%gas R, are
10 i ndepen‘dﬂi’ﬂ”@s@"’@@ﬁeﬂﬁzrmﬁ -PoH; - -Owve, -OEt, -Q(tBu), and - OCH2Ph;
-CO(=0) OMe, -C(=0)OEt, and -C(=0) O(tBu): -C(=0) NH2, -C(=0) NHMe, - C(=0) NMe2,
and -C(=O)NHEt; 15 -NH2, -NHMe, -NHEt, -NH(iPr), -NH(nPr), -NMe2, -NEt2,
-N(i Pr) 2, InNgneRemBodimei(tniBie) sibsttuént(bY, tdfehdeferPdd to-Harein ¥R, ard P, - NBuU,
-tBu;.-CF3, ,- CHFZ, -CH%F, -CCl 3, -CBr3, -CH2CH2F, -CH2CHF2, and - CH2CF3;
_CH2CH, - dhé%?%'&zﬁ%m%{rﬁ? egteq droxyaather 18 9., GHzmRXY)CasERalkEo; and

- CH2 CH2NMBzZmi § ki od 0 i ndi vi dual enbodi ment s
of the pr ese#ﬁ%ﬁ%gﬁﬁﬁéli(ﬁgwg{ed't%hgvpé%l'éof\g\n&kgl’ éégﬁ%%%hﬁs: HO Salt

St ruct ur e Crroasb@eysdkySEs H@minGalkyl, CiasarylBSIyafii)36/ 102 ~~\H N JC N H-~~

In one embodiment, the substituent(s), often referred to herein as R, are
10 independently selected from:
-OH;
-OMe, -OEt, -O(tBu), and -OCH,Ph;
-C(=0)OMe, -C(=0)OEt, and -C(=0)O(tBu);
-C(=O)NH,, -C(=0)NHMe, -C(=O)NMe,, and -C(=0)NHEt:
15 -NHz, -NHMe, -NHEt, -NH(iPr), -NH(nPr), -NMe,, -NEt, -N(iPr),, -N(nPr),,
-N(nBu),, and -N(tBu),;
-Me, -Et, -nPr, -iPr, -nBu, -tBu;
-CF3, -CHF;, -CH2F, -CCls, -CBr3, -CH,CH,F, -CH,CHF 5, and -CH,CF3:
-CH,;0H, -CH,CH,0H, and -CH(OH)CH,OH:; and,
20 -CH2NH,,-CH,CH;NH,, and -CH,CH,NMe,.

Examples of Specific Embodiments

Some individual embodiments of the present invention include the following
25 compounds:

#
HCI Salt
Free Base

1 AN
SB-ACI-03
BSU-SB-36/102 \/\{j N ﬁ/\/

Structure




WO 03/ 059885 PCT/ GB03/ 00102

~N BSU SB038/0385H H 5\ \ \
SB-ACI -23 N N'' ~N BSU SB- 36/

-44 SB2 |
HH SB-ACI-05 BSU-SB-36/104 -~-N/ MNN HH 41

-ACl - 04 BSU- SB-36/100 N~~N N\ / \

\' MMN SB-ACl-06 N, /
SB- ACl - 10 BSU- SB- 36/ 106 HPRTH:BSK00108

228 (\ J~HH7 SB-ACI-24 jo =.;"

BSU- SB-36/234 HH 8 SB-ACI-25 NN -~N BSU SB-36/236 HH 9 SB-ACI-27 \ |

/ | BSU- SB-36a/030 HH H-\ H \

10 \ \ \ B-ACI-26 ON BSU SB-36a/028 N NO

2
SB-ACI-04
BSU-SB-36/100

~
N/\/\N N H/\/\N/

3
SB-ACI-05
BSU-SB-36/104

4
SB-ACI-06
BSU-SB-36/108

5
SB-ACI-10
BSU-SB-36/106

6
SB-ACI-23
BSU-SB-36/228

7
SB-ACI-24
BSU-5B-36/234

8
SB-ACI-25
BSU-SB-36/236

v | QL @ ¢
SB-ACI-27
BSU-SB-36a/030 ”/\/\” N/\/\”
10
SB-ACI-26
. BSU-SB-362/028 N N
11 \\ I/
SB-ACI-28 N
BSU-SB-362/038 S Y NS

12
SB-ACI-08
BSU-SB-36/112

13
SB-ACI-09
BSU-SB-36/114




HH 11 MN' SB-ACI-28 BSU-SB-36a/038 NJ:) N HH 12\ \ \ SB-ACI-08
BSU-SB-36/112 HNH 13 \ \ \ SB-AC-09 BSU SB-36/114 HN H ~ WD 03/ 059885
PCT/ GB03/W01025988315- Chem cal Terns The term "carbo, " "cafPWIGB'os/oomz
"hydrocarbo,” and "hydrocarbyl,” as used herein, 5 pertain to conpounds
and/ or groups which have only carbon and hydrogen atons (but see
“carbocyclic" below). The term "hetero,45as used herein, pertains to
conmpounds and/or groups which have at least one heteroatom for exanple,
mul tival ent heteroatoms (which are 10 also suitable as ring heteroatons)
such as bq . stkicon, nitrogen, phosphorus, oxygen, sulfur, and sel eni um
(nore conm Ic n, oxygen, and sulfur) and nonoval ent heteroatons,
such as fluorine, chlorine, bromne, and iodine. The term"saturated," as
used herein, pertalns t o compounds and/or groups which 15 do not have any

car bon- cathhSh UBREGoRasb)ds" "bydrooarbed areh”hydrenaebyl Srassusethisertir, m

t unds and/ roups whi ch
nave i 1 datein,REcdfaPRuNE s BEhinG ek Ra 8 PR bAs0n SaH SAragaT R eMSond.
Conpounds (botédew "qarioogyelicBlyelb@).partial |y unsaturated or fully unsaturated.

20 The term "aliphatic," as used herein, pertains to conpounds and/or
groups which are linear or branched, but not cyclic (also known as

"acyclic” 1ie teAR®Aefi8i" bs usttiHERSh:; pertains to compounds and/or groups which

have at least one heteroatom, for example, multivalent heteroatoms (which are

10 also suitable as ring heteroatoms) such as boron, silicon, nitrogen, phosphorus,
oxygen, sulfur, and selenium (more commonly nitrogen, oxygen, and sulfur) and

monovalent heteroatoms, such as fluorine, chlorine, bromine, and iodine.

The term "saturated," as used herein, pertains to compounds and/or groups which
15 do not have any carbon-carbon double bonds or carbon-carbon triple bonds.

The term "unsaturated," as used herein, pertains to compounds and/or groups
which have at least one carbon-carbon double bond or carbon-carbon triple bond.
Compounds and/or groups may be partially unsaturated or fully unsaturated.

20
The term "aliphatic,” as used herein, pertains to compounds and/or groups which
are linear or branched, but not cyclic (also known as "acyclic" or "open-chain"

groups).

25 The term "ring," as used herein, pertains to a closed ring of from 3 to 10 covalently
linked atoms, more preferably 3 to 8 covalently linked atoms, yet more preferably
5 to 6 covalently linked atoms. A ring may be an alicyclic ring or an aromatic ring.
The term "alicyclic ring," as used herein, pertains to a ring which is not an
aromatic ring.

30
The term "carbocyclic ring," as used herein, pertains to a ring wherein all of the

ring atoms are carbon atoms.



25 The term"ring," as used herein, pertains to a closed ring of from3 to
10 covalently |linked atons, nore preferably 3 to 8 covalently |inked
atons, yewomonssps ef erably 5 to 6 covalently |inked at on®CTAGBO3OQIORBY be
an alicyclic ring or an aromatic ring. The term"alicyclic ring," as used
herein, pertains to a ring which is not an aromatic ring. 30 The term
“carbocyclic ring," as used herein, perjains to a ring wherein all of the
ring atons are carbon atonms. WD 03/0598 PCT/ GB03/ 00102 -46 The term

"car boaro ' YA erei rtai . aromati.c ring wherein
all of thg@%: t%gha? g’%ag@gél@g&nb%n%gtl%ﬁg%%@' Bé?éﬁﬂsﬁ(g?gra&?@?'%'ngi ng," as
used her ewhereierdlbofrthe ringatoms@raearsinateimd. east 5 one of the ring. atons

is a nultivalent ring heteroatom for exanple, nitrogen, phosphorus,
silicon, oxygen, or sulfur, though nore commonly nitrogen, oxygen, or

sulfur. PReREARl"Heteh b lietifg 0 R8alde ﬁére%épaﬁainfsqmalﬁﬁ@gﬁs%g@] gtpaspme.  The

term"cyclic conpound,™ as u herein tarns to a ch has at
10 | dast one ofithg ringlatome isa 'nayitivalent rirgsheteeshtbe; &rmexapeple phittegen, a

nonoval ent et abt ai ned by renpyvi a hydrogen atomfroma ring atom of
a cyclic 885%8’5 S S'B@F@Pé”‘eﬁg%@&fi%’ Ub BWMXT%%%PW%'Y!’?BF@%: RY¥ICMhey nay
be fused ofs0ifur. FefehablyaR8HatBERIic g KEERoMet B 4 haterbAtdAy bor nane)

Spiro (e.g., as in 15 spiro[3.3] heptan€), or a conbination thereof. Cyclic
conpounds with one ring may be referred to as "nonocyclic" or

"nmononucl R o[=1s | I G C ou wth  t or _nore rings,may be

referred ?‘g'éégrr}ﬁg@(cg?g?g ﬁ?bc%Uhgr a%g@?%ﬁ%re&ﬁe“a‘ﬂ%e %%??H‘Pea?%’@'m tp%s at

conp@und, Teast oneaihghertas ﬁermp’eyélzli,"@s USedhEii | pereMERLE fhondNaltht Abidgs only
"het erocyclic conpound,” as used herein,

car bocycl i g rin gs). The term ( ]
pertains P tad“%‘g Y reME¥iRg sURArogen @t denya ringzaeMoplca Reeligrasegreauns.ri ng. 25
The term "aromati c conpound,” as used herein, pertains to a cyclic conpound
whi ch has at | east one aronmatic ring.

Where a cyclic compound has two or more rings, they may be fused (e.g., as in

naphthalene), bridged (e.g., as in norbornane), spiro (e.g., as in
15 spiro[3.3]heptane), or a combination thereof. Cyclic compounds with one ring may
be referred to as "monocyclic” or "mononuclear," whereas cyclic compounds with

two or more rings may be referred to as "polycyclic" or "polynuclear.”

The term "carbocyclic compound,” as used herein, pertains to a cyclic compound

20 which has only carbocyclic ring(s).

The term "heterocyclic compound,” as used herein, pertains to a cyclic compound

which has at least one heterocyclic ring.

25 The term "aromatic compound,” as used herein, pertains to a cyclic compound

which has at least one aromatic ring.

The term "carboaromatic compound," as used herein, pertains to a cyclic
compound which has only carboaromatic ring(s).

30
The term "heteroaromatic compound," as used herein, pertains to a cyclic
compound which has at least one heteroaromatic ring.



The term "carboaromati c conpound,” as used herein, pertains to a cyclic
conpound whi ch has only carboaromatic ring(s). 30 The term "heteroaromatic
conpound,Woas/osesetl herein, pertains to a cyclic conpoundPaitiGHV3j0em?2at

| east one heteroaromatic ring. WO 03/059885 PCT/ GB03/ 00102 -47 The term
"nonodent at e substituents,” as used herein, pertains to substituents which

have one point of coval ent attachnent. 4 he term "nonoval ent nonodent at e
substituents,"” as used herein, pertainS'to 5 substituents which have one

poi nt of " n 1 a singl e bond. a es of.such

subst it ueﬁﬁé%rﬁgl 'U%&ﬁéff}%}% %V&)/'W?S’aﬁﬁ%ﬁ?ﬂs‘ﬁf e"fh%%%ﬁ%b FEPtityets nt
nmonodent ajvhichuisdile drieepodint of esvalsitGtiaghrieht. pertains to substituents which
have one point of coval ent attachnent, but through a double 10 bond or

triple bond. Exanples of such substituents include oxo, imno, alkylidene,

and al kl'i ; " hi S A {Se’ hetein, pertains
to substi ?ﬁg‘rﬁ?rﬂ \}/]\;ﬁ?c@%%%gﬁ%%%en%%g*&eﬁ%a?seHF ggnléz%ﬁn%ﬂ??mﬁﬁ% whi ch
act 8s a bubtitientgwhigh haverere poitlt of vovalehteittashirsnt eda aRiage!mdof such
substituepts i[}gcsltufde | kyl ene and aryl ene. Substituents The phrase
"opt i onal FY2ERIES STisycasubshiveptsdpcivdedialo, hydraxy; ABd @KyA parent group 20
whi ch may be unsubstituted or which nay be substituted. Unless otherw se
specified, the term"substituted,” as used herein, pertains to a parent
group whi the herar Ynultiealent monedeotade substittents, Ylas usedrhereimb perthimertd” is used
herein in_the conventional sense. and refers to,a chem cal I et ichis
25 coval esiiry RS st iave S50 BRILET phiaIgH atieth B b uah AdduRls. o
par ept grBed oftriéIBoNal ExeinipIBE of Shsh ShbGitlentairfiVes bxd N0, AMKideREhods
for their formation and introduction into a variety of parent ‘groups are
al so wel | anghalgidymsanpl es of substituents are described in nore detail

bel ow. 30

The term "bidentate substituents," as used herein, pertains to substituents which
have two points of covalent attachment, and which act as a linking group between
15 two other moieties. Examples of such substituents include alkylene and arylene.

Substituents

The phrase "optionally substituted," as used herein, pertains to a parent group
20 which may be unsubstituted or which may be substituted.

Unless otherwise specified, the term "substituted," as used herein, pertains to a
parent group which bears one or more substituents. The term "substituent” is
used herein in the conventional sense and refers to a chemical moiety which is

25 covalently attached to, appended to, or if appropriate, fused to, a parent group.
A wide variety of substituents are well known, and methods for their formation and

introduction into a variety of parent groups are also well known.

Examples of substituents are described in more detail below.

30
Alkyl: The term "alkyl," as used herein, pertains to a monovalent moiety obtained
by removing a hydrogen atom from a carbon atom of a hydrocarbon compound
having from 1 to 20 carbon atoms (unless otherwise specified), which may be



Al kyl: The term"al kyl," as used herein, pertains to a nonoval ent noiety
obtained by renoving a hydrogen atom from a carbon atom of a hydrocarbon
conpound wbamniosagss rom 1 to 20 carbon atons (unl ess ot her wirse/Gisaodfozed) ,
whi ch may be WD 03/059885 PCT/ GB03/ 00102 -48 aliphatic or alicyclic, and
whi ch may be saturated, partially unsaturated, or fully unsaturated. Thus,
the term"al kyl" includes the sub-classgs_al kenyl, al kynyl, cycl oal kyl,
etc., discussed below. 5 In this contex the prefixes (e.g., Cl-4, ClL 7,

Cl_ 20 c2 SRR nge of
nunber ofagap%ﬁag?oryrghé For eﬁghm@’b?légﬁﬁ?‘eeg’wﬁ@wgéﬂ”g&mfeg ﬁ@g}ﬁ her ei n,
pertai ns tupsaturatedy | Thysothe tmw"al;kyf"rmdud% thelsuts-alalsses alkeﬁyl alkyayipl es of
groups of ps..l.ngl ude Cl 4al kyl ("lower alkyl™), Cl_valkyl, and
C1_20al kylc%l%lkﬁga?% §£§°8§ etq‘j PRIGWSti t ut ed) saturated al kyl groups include,
but are not limted to, rrethyl (Ad), ethyl (C2), propyl (C3), butyl (C4),
pentyl (CO hexyl (CO, heptyl (C7), octyl (C5), nonyl (C9), decyl (C10),
n-undecyl maponwaébwpreef@zz) (e.9trC de iy, 0a28)G27, Catrr eltgadnoteie) ,

ent adecyl, f{pkp e e substi t ut

Eat ur at e)d/ Il neazdf:g?% ét%ﬁ%pg}'r{@%zﬁ‘)enurﬁﬁ?r%a? DR anm#n- ?%eﬁgnplﬁ,aﬁ]%|
(a), et hyérmj @R2).4alky, pra@mded(r@ém PeRainklto GRlkyl ?rmha\hn§

n- hexyl go and n- hegtyl (C7) 20 Exanpl es of  (unsubsti uted) saturated

br anched N 2RI EXBPIEEOf DEINS fAKY! orasams inclideritaalikyl ClwersalisylHut v

(), terb Hikyl pentyl (C5), and neo-pentyl (CO Cycloal kyl:
The term"” (:13c g a%%f'zoglg%sed herein, pertains to an al kyl group which 25
is dllso a cyclyl group; that is, a m)noval ent noi ety obtained by renoving a

Pyt ogen BRMACOR bbbl SbraR SR ouh e SRR tan s

otherw se iRl (U @thyl (ELFbRESYPIG:), BAGN(C.) SertFRCL], 8y (€2), hephfIdcf o
octyl (Cs), nonyl (Cs), decyl (C10), n-undecyl (C41), dodecyl (C+2), tridecyl (C+3),
tetradecyl (C44), pentadecyl (C1s), and eicodecyl (Cao).

15

Examples of (unsubstituted) saturated linear alkyl groups include, but are not
limited to, methyl (C4), ethyl (C2), n-propyl (Cs), n-butyl (C4), n-pentyl (amyl) (Cs),
n-hexyl (Ce), and n-heptyl (C;).

20 Examples of (unsubstituted) saturated branched alkyl groups include iso-propyl
(Ca), iso-butyl (C4), sec-butyl (C,), tert-butyl (C), iso-pentyl (Cs), and neo-penty!
(Cs).

Cycloalkyl: The term "cycloalkyl," as used herein, pertains to an alky! group which

25 is also a cyclyl group; that is, a monovalent moiety obtained by removing a
hydrogen atom from an aIicyéIic ring atom of a cyclic hydrocarbon (carbocyclic)
compound, which moiety has from 3 to 20 ring atoms (unless otherwise specified).
Preferably, each ring has from 3 to 7 ring atoms.

30 Examples of (unsubstituted) saturated cylcoalkyl groups include, but are not
limited to, those derived from: cyclopropane (Cs), cyclobutane (Cy), cyclopentane
(Cs), cyclohexane (Cg), cycloheptane (C7), norbornane (C7), norpinane (Cy),
norcarane (C;), adamantane (C1o), and decalin (decahydronaphthalene) (C o).



30 Exanpl es of (unsubstituted) saturated cyl coal kyl groups include, but are
not limted to, those derived from cyclopropane (C3), cyclobutane (C4),
cycl opentwoa3/0§88 cycl ohexane (CO, cycl oheptane (C7), norPoarcrmmoc?),
nor pi nane (C7), norcarane (C7), adamantane (Cl0), and decalin
(decahydr onapht hal ene) (C10). WO 03/059885 PCT/ GB03/00102 -49 Exanpl es of
(substituted) saturated cycloal kyl groupgg.. which are also referred to
herein as "al kyl -cycl oal kyl " groups, include, but are not limted to,

met hyl cycl opropyl, dinmethyl cycl opropyl, nethylcycl obutyl,

di net hyl cycl obutyl, 5 methyl cycl opentyl, dinethylcyclopentyl,

met hyl cycl ples of (eubstitied) $atyedtet exsibalkyhgnoupsnehich e ale, referten

[ , b ; h : I f bstituted
Cnoat ur at S epes B0 F AR B RAURe 1 F Bof TrlpatGea to herein as
"al ky! - cyahethlylaysidptoyl odipmthylodieptepylb HietiyigydiéButyii aint\%tﬂ chcl Byl
met hyl cycl opyropenyl , di met hyl cycl opropenyl ,” net hylcyclo uYe yP, '

di metthyl cﬂ?g{l}‘d&ty@ PPtM'W¥WWﬁnWIhmMWV pot aimethyigyiclohexyl,
met ! Oy ClABRKBRK! thuplith, SarFen bhiare! Bpﬁ%é;?\%ybﬂrgg@%g@tcgm fep! Luted)

cycl oal kyl groups, one of "nore'o N%he parent
cycl oal kyl group, include, but are not limted to, those derived from

i nd i nd Q. 2, 3-di hydr o: 1H- i nd ), tetraline (1,23, 4-
ot r anydir GEE Ra PSFRERee) insatiialac il GBEY] arouis; ehieh@esso phenal ene

Cl3), agefdirdptot f fi C r .
(2H-i Z}den- Z-ﬁﬂ I S amr&%%%@fyﬁsg?%hg % t a@%ds{ﬁuagﬁﬂ?gﬁ@ﬁ% So’f used

t herét o. Z0éthyleyalppropemyl, dimethyidylopyopenyh smethgityblebetemyl,per t ai ns to an

al kyl gro ' n r re carbop-carpon doub] e bonds. Exanpl es of
groups of %E@yﬁ]ﬁéoﬁbgg%@? T%YE:HE Oﬁﬂ%ﬂyﬁéﬁ?ﬁhy&flf’a&%@{mﬁ, C2_20al kenyl .
25 Exanpl esethwc@umamwl,tmcedihqemﬂgﬁéﬁé%yﬁl kenyl groups include, but are
not limted to, ethenyl (vinyl, - CH2), "1- propenyl (-CH=CH CH3),

2-propenyl (allyl, -CH CH=CH2), isopropenyl (-C(CH3)=CH2), butenyl (C4),
pentenyl E@ampiadds (é"u%?éﬁ@i’éd)(c%oalkyl groups, with one or more other rings fused to
15 the parent cycloalky! group, include, but are not limited to, those derived from:

indene (Cy), indan (e.g., 2,3-dihydro-1H-indene) (Co), tetraline (1,2,3,4-
tetrahydronaphthalene (C+o), acenaphthene (C15), fluorene (C13), phenalene (Cy5),
acephenanthrene (Cys), aceanthrene (C4s). For example, 2H-inden-2-yl is a
Cscycloalkyl group with a substituent (phenyl) fused thereto.

20
Alkenyl: The term "alkenyl," as used herein, pertains to an alkyl group having one
or more carbon-carbon double bonds. Examples of groups of alkenyl groups
include Cz.salkenyl, C,.7alkenyl, C,.50alkenyl.

25 Examples of (unsubstituted) unsaturated alkenyl groups include, but are not
limited to, ethenyl (vinyl, -CH=CH,), 1-propenyl (-CH=CH-CHs), 2-propenyl (allyl,
-CH-CH=CHy), isopropenyl (-C(CH3)=CH,), butenyl (C4), pentenyl (Cs), and
hexenyl! (Cg).

30 Examples of (unsubstituted) unsaturated cyclic alkeny! groups, which are also
referred to herein as "cycloalkeny!" groups, include, but are not limited to,

cyclopropenyl (Cs), cyclobutenyl (C4), cyclopentenyl (Cs), and cyclohexenyl (Cg).



30 Exanpl es of (unsubstituted) unsaturated cyclic al kenyl groups, which are
also referred to herein as "cycl oal kenyl" groups, include, but are not
limted twp o3oysBdpropenyl (C3), cyclobutenyl (C4), cycl opemtGsugloo(0€5), and
cycl ohexenyl (CO. WD 03/059885 PCT/ GB03/00102 -50 Al kynyl: The term

"al kynyl ," as used herein, pertains to an al kyl group having one or nore
carbon-carbon triple bonds. Exanples of sgroups of al kynyl groups include
C2_4al kynyl, C2_7al kynyl, C2 _20al kynyl. 5 Exanpl es of (unsubstituted)
unsat ur at edlikghyy MHe tefarakyh{pc! idA Y,
(ethinyl, - gcﬁ) and 2-pr o% ?w*?%?eodﬁ'i?rgeﬁf',%?%ﬁ?.‘é%'?g" é@fé(}ﬁ‘%%ﬁe&“%e
term "al ky?i Befcarbgs-qasen hiple bandpeExampiestaf grodps ef alkynylnpogsteinthide

noi ety obtai e i WO, drogen atons froma carbon 10 atom of a
hydr ocar bo%z'@%@ﬁrff&%g‘y"ﬂg@286?4&”3‘3-0 20 carbon atons (unless otherwise
specified), which may be aliphatic or alicyclic, or a conbination thereof,
and i ch %;Fag/r@be saturated, partially unsaturated, or fully unsaturated.

Exanp? es Plgs 9f (gpsubskintediamnsaguratassaliyey! gdeurstinshidey biitiamaot

but ar o o o RaRl (Sindeescd 3l 2SRy ho Haidu, Clegdahy > | " 1O
SUbeti tut ol alkyl { Hene L. banzvltdene (=Cr PR 20 Al Kyl L dyne: The term
fgl kyl i dyr@,kﬁ'({%‘eﬂiga?ﬁ@? efitﬂﬁa'z @P?'aﬁ%'és(e(doh%’ei%iP@glaB'ﬁ’ttOyaTdWél@@ht ate noiety
obt ai ned hﬁoﬁ@d@ﬁé@%b@tfsbwﬁ@%rérﬁ&ﬂg& o @ Pogt%gnré’(%snf?%@? 8%Pﬁ%rm ce

hydr ocar bon conpound having from™l to 20°carbon ns (U
specl@ i ed)atommfenhydrpcadoal dophpaund lavikg fropct ite 20 earorcatobig@iniess t her eof
and whi ch ated, .partially unsaturated, or fully unsaturated.
Exanpl es é’{am %'?NQ%? gﬁ%ééﬁ%‘?)’ ylhl@h ﬁ"&ﬁ’& %Wﬁﬁﬁ% of ﬁ@qy& & @12 gampinatigy fereof,
Cl_7al kyl iahthehich @ay BalskitlraddnpartiENa URs 88 ' Py e,
but are not limted %o, Smatrhyl i g?ne ?Il\JICH) r%%gagﬁélw:aﬁsﬁtéﬂégg g@ﬂfdlé'éj

of groups of alkylidene groups include Cs.qalkylidene, C1.7alkylidene,

C1-z0alkylidene.

15
Examples of alkylidene groups include, but are not limited to, methylidene (=CH,),
ethylidene (=CH-CH,), vinylidene (=C=CH,), and isopropylidene (=C(CHas)). An
example of a substituted alkylidene is benzylidene (=CH-Ph).

20 Alkylidyne: The term "alkylidyne," as used herein, pertains to a trivalent

monodentate moiety obtained by removing three hydrogen atoms from a carbon
atom of a hydrocarbon compound having from 1 to 20 carbon atoms (unless
otherwise specified), which may be aliphatic or alicyclic, or a combination thereof,
and which may be saturated, partially unsaturated, or fully unsaturated. Examples

25 of groups of alkylidyne groups include Cy_salkylidyne, Ci.zalkylidyne,
Ci-20alkylidyne.

Examples of alkylidyne groups include, but are not limited to, methylidyne (ECH)
and ethylidyne (=C-CHj3).

30
Carbocyclyl: The term "carbocyclyl," as used herein, pertains to a monovalent

moiety obtained by removing a hydrogen atom from a ring atom of a carbocyclic



30 Carbocyclyl: The term "carbocyclyl,"” as used herein, pertains to a
nonoval ent npi ety obtained by renoving a hydrogen atomfroma ring atom of
a car bocywlbios/o¥Bs93/ 059885 PCT/ GB03/ 00102 -51 conpound, paiticBo3moioety has
from3 to 20 ring atons (unless otherw se specified). Preferably, each
ring has from3 to 7 ring atons. In this context, the prefixes (e.g.,

C3 20, CG3 7, C5. 6, etc.) denote the nundber of ring 5 atons, or range of
number of ring atoms. For exanpl e, the term:’ "C8_6car bocycl yl as used

herein, pebhfjolnd! @,ha;hc,%ty?yuggyﬂong 2oy A b(%le@ﬁqﬂﬁ‘&mﬁéeog@ec.fg%jarrpl es

of groups of carbocyclyl groups |nc ocycC

C3_10car boekgierably, €each ingrimsciyarhya to Thng atothecycl yl , and C5_7car bocycl yl .
10 Exanpl es of carbocyclic groups include, but are not linmited to, those
descri bed above as cycl oal kyl groups; and those descri bed beI ow as

car boaryl |rgtmslpsntexHeh@rp@éﬁs@kxé g., 0Ly egmcp,,ete% PAXRbLE oA ringr ei n,

pertains to a nonoval ent noiety obtai ned by 'renpbving a thﬁy rogen at m from
arimdg at @Fﬁ"ﬂﬂ" %rrnagerqﬁ@ymhe@ OiBng@m&nEOF ammplawﬂh@tamh'&}s starbocgclyl' 20

ring ato t of . whi ¢ 0 10 are ring

het eroatg'rél?s re e?@bpgﬁyggg ﬁ%}‘%@gﬂp% %W'ng WQPQE , of which

from1 toEékampebeso olu sefeal lyl groups Snchedd Hi‘tﬁ: fixes (e.g.

C3_20, C3_7, f"ggtc‘a) deno??gfxeg\rr?uﬁber of r@??{g}a yggygms or range of
5

number ofﬁrﬁﬂﬁff‘g";‘rg? GirecREocyalyh Sn-76ab0sy eyl RRM &sosadesyclyFor exanpl e,
the term"C5_6heterocyclyl,” as used herein, pertains to a heterocyclyl
group having 5 or 6 ring atons. Exanples of groups of heterocyclyl groups

i nclQde CExamp&Saobma;bbgzyqlic@BoﬂpbmheMeybU'ydare i lintiteldetoothosk Wes chlbét

C5_6heterggyclyl . 2 es_of  (.non nonocyclic heterocyclyl
groups i néﬁé\ﬁ%%sﬁﬁfi%ﬁ%?ﬂ psj ang {@&et scf %%Bel?é“f 2% earoaYhIraupRs. azi r i di ne
(C3), azetidine (C4) pyrrolidine (tetrahydropyrrole) (C5), pyrroline
(e.g., 3-pyrroline, 5-di hydropyrrole) (C5), 2H pyrrole or 3H pyrrole

(i sopyr r oFeterogyclyls oﬁmteém i{\e@rpcmlxﬂérasdised Kedein, pettgisdpyarmdnoealétio,

tetrahydr gyt URSne& By reRfIM k] h%%)gén atom from a ring atom of a heterocyclic
15 compound, which moiety has from 3 to 20 ring atoms (unless otherwise specified),
of which from 1 to 10 are ring heteroatoms. Preferably, each ring has from 3 to 7
ring atoms, of which from 1 to 4 are ring heteroatoms.

In this context, the prefixes (e.g., C3-20, C3.7, Cs, etc.) denote the number of ring
20 atoms, or range of number of ring atoms, whether carbon atoms or heteroatoms.
For example, the term "Csgheterocyclyl," as used herein, pertains to a heterocyclyl
group having 5 or 6 ring atoms. Examples of groups of heterocyclyl groups
include Cs.20heterocyclyl, Cs.zheterocyclyl, Cs ;heterocyclyl, and Cssheterocyclyl.

25 Examples of (non-aromatic) monocyclic heterocyclyl groups include, but are not
limited to, those derived from:

N4: aziridine (Cs), azetidine (Ca), pyrrolidine (tetrahydropyrrole) (Cs), pyrroline
(e.g., 3-pyrroline, 2,5-dihydropyrrole) (Cs), 2H-pyrrole or 3H-pyrrole (isopyrrole,

30 isoazole) (Cs), piperidine (Cg), dihydropyridine (Cg), tetrahydropyridine (Cs),
azepine (Cy);



WO 03/ 059885 PCT/ GB03/ 00102 -52 01: oxirane (C3), oxetane (C4), oxol ane
(tetrahydrofuran) (C5), oxole (dihydrofuran) (CO oxane (tetrahydropyran)
(CO di hywpopysess (CO pyran (C6), oxepin (C7); Si: thiiraog/GEI3)p9102hi et ane
(C4), thiolane (tetrahydrothiophene) (C5), thiane 5 (tetrahydrothiopyran)
(C6), thiepane (C7); 02: dioxolane (C5), dioxane (CO and dioxepane (C7);
03: trioxane (CO 10 N2: im dazolidi neé pyrazolidi ne (diazolidine)

(C5), im dazol ine (C5), pyrazoline ydropyrazol e) (C5), piperazine
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di hdeOOXEQZg)nexalﬁ@@etrﬁhy?mbWrahW d)Néiﬁ?/drd é%vzqt O{n@yréﬁﬁba) bliegmq Ing (C),

t hi onorpholine (CO 20 N201: oxadi azi ne oxat hi ol e
oxat hi ane (thioxane) (C6); and, NLOLS1l: oxathiazine (CO 25 Exarrpl es of

b ' d
Substl LSS RAICTEhd RE A PRI 0IES, e
ar abisnof ur(temraagdrothlppw{an) €0y sthiepaneoios);anose, and xyI of uranse, and

pyranoses (C6), such as allopyranose, altropyranose, gl ucopyranose,
mannopyr anose, gul opyranose, 30 idopyranose gal act opyr anose, and

tal opyr angsy dld@éﬁﬁg LQ{l X WI ar ﬁ&m%% ich are al so heteroaryl

groups are descr gr oups 03/ 059885 PCT/ GB03/ 00102
-53 Aryl: The term"aryl," as used herein, pertains to a nonoval ent noiety
obt ai ned Lk enmvi &% .a hydrogen atomfroman aromatic ring atom of an
aromatic b‘tﬁ?&?( )

10

N2: imidazolidine (Cs), pyrazolidine (diazolidine) (Cs), imidazoline (Cs), pyrazoline
(dihydropyrazole) (Cs), piperazine (Ce);

N41O4: tetrahydrooxazole (Cs), dihydrooxazole (Cs), tetrahydroisoxazole (Cs),
15 dihydroisoxazole (Cs), morpholine (Cg), tetrahydrooxazine (Cg¢), dihydrooxazine
(Cs), oxazine (Cs);
N1S4: thiazoline (Cs), thiazolidine (Cs), thiomorpholine (Cs);
20 N.O4: oxadiazine (Cs);

01S1: oxathiole (Cs) and oxathiane (thioxane) (Cs¢); and,

N101S+: oxathiazine (Csg).

25
Examples of substituted (non-aromatic) monocyclic heterocyclyl groups include
saccharides, in cyclic form, for example, furanoses (Cs), such as arabinofuranose,
lyxofuranose, ribofuranose, and xylofuranse, and pyranoses (Ceg), such as
allopyranose, altropyranose, glucopyranose, mannopyranose, gulopyranose,

30 idopyranose, galactopyranose, and talopyranose.

Examples of heterocyclyl groups which are also heteroaryl groups are described
below with aryl groups.



whi ch noiety has from3 to 20 ring atons (unless otherw se specified).
Preferably, 5 each ring has from5 to 7 ring atons. In this context, the
prefixes W0.03/0598€3- 20, C5-7, C5-6, etc.) denote the nunmbePCaiGBIBOELO2at oS,
or range of nunber of ring atons, whether carbon atons or heteroatons. For
exanple, the term"C5_6aryl," as used herein, pertains to an aryl group
having 10 5 or 6 ring atons. Exanples cg groups of aryl groups include
C3-20aryl, C3-12aryl, C5- 12ary| Co- aryI and C5 6aryl. The ring atons
may be aII carbon atons, as in "car boaryl groups” (e.g., C5_20carboaryl).
15 Exanpl es of carboaryl groups include, but are not limted to, those
derived f Aoyh 'IﬁmtBené'a(yl " @s,useetereih, &G & btrhahevateitChBisty aBtainedey( CLO) ,
ant hracene Cl4 enanthre?@ﬁécm napht hacene (C18), and pyrene (Cl16).
20 Exanpl & ev'nar%/hy PEEH SR éar%@mgtwnséépmm@@ argmatis gompswadof
which is FoER ¢ erived
fromi ndegg‘"cél1le ), ?nglf%dgtgatb?ggﬁﬂbeato uﬁ%%g%ﬁ?@i% Eﬁ% I%)dr ng{rlgﬁﬁbl "the
ri ngSat omeanhyingrhasifoem dnte K)rlngratcﬁfnsheteroatons, as in 25 heteroaryl
groups” (e.g., C5-20heteroaryl). Exanples of nonocyclic heteroaryl groups

i nclude, but are not limted to, those derived from Nl1: pyrrole (azole)
(C5), pyristHie core thedh

(thiole) (C5): Nlobfﬂqéig%)ﬁxgs?%gmcﬁéggg?g 526)@{0%%%@%???3%8%@01
oxadi azol @tqm&r@rzrange ptsymbﬁoof)em@am vmethmboomzmswmeteneatbms

E»l(ag r 11 Iatgg(y):ﬁ %9%@ Feé ‘(%liﬁ (a%?glrbe?& @5%'?%@?%&35 q{g'\izgroup havmg

5 or 6 ring atoms Examples of groups of aryl groups include Cj.z0aryl, Cs.12aryl,
Cs.12aryl, Cs.zaryl, and Cssaryi.

The ring atoms may be all carbon atoms, as in "carboaryl groups" (e.g.,

Cs.aocarboaryl).

15
Examples of carboaryl groups include, but are not limited to, those derived from
benzene (i.e., phenyl) (Cs), naphthalene (C1g), azulene (C+), anthracene (Cq4),
phenanthrene (C14), naphthacene (C1s), and pyrene (Cys).

20 Examples of aryl groups which comprise fused rings, at least one of which is an

aromatic ring, include, but are not limited to, groups derived from indene (Cg),

isoindene (Cy), and fluorene (Cj3).

Alternatively, the ring atoms may include one or more heteroatoms, as in

25 "heteroaryl groups" (e.g., Cs.,oheteroaryl).

Examples of monocyclic heteroaryl groups include, but are not limited to, those
derived from:
N4: pyrrole (azole) (Cs), pyridine (azine) (Cs);
30 Oq: furan (oxole) (Cs);
S1: thiophene (thiole) (Cs);
N101: oxazole (Cs), isoxazole (Cs), isoxazine (Cg);
N2O1: oxadiazole (furazan) (Cs);



(1, 2-diazine) (C6), pyrimdine (1,3-diazine) (CO (e.g., cytosine, thym ne,
uracil), 5 pyrazine (1,4-diazine) (CO N3: triazole (C5), triazine (CO
and, NA:woaBnagmsse (CO. Exanpl es of heterocyclic groups (PearaBosfoowki ch are
al so heteroaryl groups) which 10 conprise fused rings, include, but are
not limted to: COheterocyclic groups (wth 2 fused rings) derived from
benzofuran (01), 1isobenzofuran (01), 'iﬁl‘ldpl e (Ni), isoindole (N),
indolizine (N1), indoline (N1), isoindoline (Ni), purine (N4) (e.g.,

adeni ne, 3% %Bi?agge%da_zol e (N2), indazole (N2), benzoxazole (N101),

benzi soxaz odi oxol e (02), benzofurazan 15 (N201),
benzot ri ahaBe th&ple (&) zeothiadole @y);( S1), benzot hi azol e (N1S1),
roups (with 2 fused rings) derived
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b d Ni )
bgg;gx:aglxﬁgzﬁ(ﬁl%%??m%%ﬁézyggﬁglzﬁé)s R’?? %géeﬁycﬁ oéa&l ﬁﬁé Zdrgglj)ﬁlo;(al i ne
(N2) 5 qui pyaginen€! 44dzine)i (Bh! i ne (N2), pht hal azi ne (N2) napht hyri di ne

(N2), pte Cl3het roc lic groups (with 3 fused rings) derived
fromcarb 0#"32?%%5) tﬂ?ﬂﬁﬁ Fu?éﬁ (O1), dibenzothiophene (Si), carboline

(N2), per Ny ®@tiaeoldNDs). pyridoindole (N2); and, 25 Cl4heterocyclic groups
(with 3 fused rings derivedfromacridine(Ni), xant hene (QO1),
t hi oxanthene (S1), oxanthrene (02), phenoxathiin (OlSl) phenazi ne (N2),

phenoxa2| ant ne hepant hri di ne
(N ), phe%ﬁlfr{gl %)fn%&?ﬁ&&&mpﬁ@ﬁ'gg (% ?l@jwh' a'i—eb"i’ 6‘&/% é/l QF‘glPﬁg hidh

(i ndiudi ngofmpriee diased riggsy imsudeMbiut rd AYElmited tg:ogen ring atom in the form
of an -NH gro%gbmay be N-substituted, that is, as -NR-. For exanple,

pyrrol e may beCrP@ErPRHClc grps Mt fused gings) derivacfjpyrbanzefurard@pl.es of WO
?3/ gigggfi???% g%rﬁgigrggogs@{\') %@ﬁgbﬂe%fﬁ‘iﬁddn%%e“@?) iR @ ot 1imted
isoindoline (N4), purine (N4) (e.g., adenine, guanlne) benzimidazole (N,), indazole
(N2), benzoxazole (N1O4), benzisoxazole (N104), benzodioxole (O,), benzofurazan
15 (N204), benzotriazole (N3), benzothiofuran (S1), benzothiazole (N1S;),
benzothiadiazole (N;S);
Caoheterocyclic groups (with 2 fused rings) derived from chromene (O;),
isochromene (O4), chroman (O,), isochroman (O4), benzodioxan (O5), quinoline
(N1), isoquinoline (N4), quinolizine (N1), benzoxazine (N104), benzodiazine (N),
20 pyridopyridine (N2), quinoxaline (N2), quinazoline (Ny), cinnoline (N3), phthalazine
(N2), naphthyridine (N2), pteridine (N4);
Casheterocyclic groups (with 3 fused rings) derived from carbazole (N,),
dibenzofuran (O4), dibenzothiophene (S1), carboline (Ny), perimidine (N>),
pyridoindole (Ny); and,
25 Cisheterocyclic groups (with 3 fused rings) derived from acridine (Ny),
xanthene (Oy), thioxanthene (S+), oxanthrene (O,), phenoxathiin (01S;),
phenazine (N2), phenoxazine (N10;), phenothiazine (N1S4), thianthrene (S,),
phenanthridine (N4), phenanthroline (N;), phenazine (N5).

30 Heterocyclic groups (including heteroaryl groups) which have a nitrogen ring atom
in the form of an -NH- group may be N-substituted, that is, as -NR-. For example,

pyrrole may be N-methyl substituted, to give N-methypyrrole. Examples of



and acyl groups. Heterocyclic groups (including heteroaryl groups) which
have a nitrogen ring atom 5 in the formof an -N= group nmay be substituted
in the fowmosfsesss N-oxide, that is, as -N(-->0= (al so deastGrb3/00102
-N+(-+0')=). For exanple, quinoline may be substituted to give quinoline
N-oxi de; pyridine to give pyridine N oxide; benzofurazan to give

benzof urazan N-oxide (also known as benzgfuroxan). 10 Cyclic groups may
additional |y bear one or nore oxo (=0 groups on ring carbon atoms.

Monocycl i cNesubstititantefindlugd KLitAE ot I?r%ﬁté'@% CRYAIKRAT @3 (Hoetéll %g%’? Cs. ﬁ%argllhose

derived from C5: cycl opentanone, cycl opentenone, ent

cycl ohexan%ﬂ‘éaCMWPHH%xenone cycl ohexadi enone; 15 OL: furanone (C5),
pyrone (CO N1: pyrrolidone (pyrrolidinone) (CO piperidinone (piperidone)
(CO piperidinedione (CO N2: imdazolidone (imdazolidinone) (COQ

D ot oD N ing P8 W‘*’*?@%‘%@'ﬂﬁ? BHReR PR ol
(CO (B.g., “tthér%)ﬁ‘é&{af\a FigFoum gay b%sv*estti@te'd’uo@@ oNTSaf- an Nrexiae, dhat isC0,

t hi azol f h
gfgupéafﬁc?ﬂé'é‘%@ut (ARG ot A9’ Fidr co@mblel b REEBY BB, ©co ™

i ndenedi ongybstitted te givel quirolinde alxides pyfidite taive Byriding Neagiae hr one N :
marin, isocounarin, chronone)

dol ) 30 _01:
(G oy niRRZ9SiRzaN 10 8P ML of Ea7 " DERises daiep KnBive Secatyzotxan).
qui nazol i nedione (Co); N4: purinone (Cs) (e.g., guanine). WO 03/059885

PCT/ (3B03/ 00102 i
10 Cyclic groups may additionally bear one or more oxo (=0) groups on ring carbon

atoms. Monocyclic examples of such groups include, but are not limited to, those
derived from:
Cs: cyclopentanone, cyclopentenone, cyclopentadienone;
Ce: cyclohexanone, cyclohexenone, cyclohexadienone:

15 O4: furanone (Cs), pyrone (Cs);
N1: pyrrolidone (pyrrolidinone) (Cs), piperidinone (piperidone) (Cs), piperidinedione
(Ce);
N2: imidazolidone (imidazolidinone) (Cs), pyrazolone (pyrazolinone) (Cs),
piperazinone (Cs), piperazinedione (Cg), pyridazinone (Cs), pyrimidinone (Ce)

20 (e.g., cytosine), pyrimidinedione (Cg) (e.g., thymine, uracil), barbituric acid (Ce);
N1S4: thiazolone (Cs), isothiazolone (Cs);
N1O4: oxazolinone (Cs).

Polycyclic examples of such groups include, but are not limited to, those derived
25 from:

Cq: indenedione;

C1o: tetralone, decalone;

C14: anthrone, phenanthrone;

Ni: oxindole (Cg);
30 O1: benzopyrone (e.g., coumarin, isocoumarin, chromone) (C1o);

N1O1: benzoxazolinone (Cg), benzoxazolinone (C1o);

N2: quinazolinedione (C1o);

N4: purinone (Co) (e.g., guanine).



-56 Still nore exanples of cyclic groups which bear one or nore oxo (=0
groups on ring carbon atons include, but are not limted to, those derived
from cycWwoosasdsgslri des (-C(=0-0C(=0 - in a ring), incl edirrgpobovionot
limted to 5 maleic anhydride (C5), succinic anhydride (C5), and glutaric
anhydride (C6); cyclic carbonates (-O-C(=0-O in a ring), such as ethyl ene
carbonate (CO and 1, 2-propyl ene carbo_r*sg_e (C5); imdes (-C(=0O-NR-C(=0 -
inaring), including but not limted to, succinimde (CO naleimde (CO
pht hal i m de, and glutarimde (CO 10 |actones (cyclic esters, -OC(=0- in
aring), including, but not limted to, R-propiolactone, y-butyrolactone,

6- vgl er ol ﬁtiﬂlon@g(@camh mes ioﬂoym&:,grau?b \smﬁchahmrbarlcmetmmamé ax‘% ¢10) groviph ioh

amdes, -NR-C(=O)- jn arin j ncludin ut_ not |[imted to,

R- pr opi ol é'&‘ggﬂr?%ﬂl?{,onﬁ mlﬂfgopéllz?'&rﬁ‘{timggﬂdr@l thesaderivedfroms- val er ol act am
CO, d 15 . ( . { _ Gi . = i a

ﬁi ng) ?nsuch agtg(?‘g(ﬂ{zwlg%g ((ég)gd?féﬁ) glﬁlrjér)gg@t’ ﬁ'ﬁi@@ i}g}'ﬁ) W;tend g) ring),

suchSas 2mateigantyddde¢Cosueninic anpydndel (Cs)- @and ghlitaneadieydride (Y, ne,

uracil) (C6). The V, r s ether al one or part of anothe

substit uent gdigh%a}@gﬁ?/tgg Q’@'E‘?l"gr)l%ll 0 aoréngﬂuﬁ'éﬁ f2ehylene ﬁargﬁaa@r{%r e
groups sehadtelprogyRideampnys(Gypd the additional substituents |isted
bel ow. Hydrogen: -H Note that If the substituent at a particular position

i s hydrogen, iimides (rfelF HNRBSAFENT 8ha ring), irgleding dut net bwitedtmd as bei ng
"unsubsti o a LLhen. lo. . F._ -C . -Br .-1. 30 Hydroxy:
-OH Et he%ﬂ&@%@a%ggébna%ﬂﬁéé éﬁaef)ﬁ@?ﬁ@{f{%@f}g@%@%% f’(g‘icjarrpl e, a
CL_7a kyl gr oufactereso(cycld esters] -OcC@ED)aind ﬂﬁg),kmqudiggpum netipeitsgsed bel ow)
a C3_20heter oc?/?le{l roup V\(P 03/ 059885 PCT/ GB03/ 0010 -57
-propiolactone, y-butyrolactone, d-valerolactone (2-piperidone), and
g-caprolactone;
lactams (cyclic amides, -NR-C(=0)- in a ring), including, but not limited to,
B-propiolactam (C,), y-butyrolactam (2-pyrrolidone) (Cs), 8-valerolactam (Cs), and
15 g-caprolactam (Cy);
cyclic carbamates (-O-C(=0)-NR- in a ring), such as 2-oxazolidone (Cs);
cyclic ureas (-NR-C(=0)-NR- in a ring), such as 2-imidazolidone (Cs) and

pyrimidine-2,4-dione (e.g., thymine, uracil) (Ce).

20 The above groups, whether alone or part of another substituent, may themselves
optionally be substituted with one or more groups selected from themselves and
the additional substituents listed below.

Hydrogen: -H. Note that if the substituent at a particular position is hydrogen, it

25 may be convenient to refer to the compound as being "unsubstituted" at that
position.

Halo: -F, -CI, -Br, and -l

30 Hydroxy: -OH.

Ether: -OR, wherein R is an ether substituent, for example, a C1_7alkyl group (also

referred to as a C1.7alkoxy group, discussed below), a Cs.ocheterocyclyl group



(also referred to as a C3_20heterocyclyl oxy group), or a C5_20aryl group
(also referred to as a C5_20aryl oxy group), preferably a Cil-7al kyl group.
Cl_7al koxwo 03@0Rsswherein R is a Cl-7al kyl group. Exanpl es pafi/GBo3hadokoxy
groups 5 include, but are not limted to, -Owe (methoxy), -OEt (ethoxy),
-Q(nPr) (n- propoxy), -QiiPr) (isopropoxy), -Q nBu) (n-butoxy), -Q sBu)
(sec-butoxy), -Q(iBu) (isobutoxy), and5 O(tBu) (tert-butoxy). Acetal:
-CH(OR1) (OR2), wherein R1 and R2 are |ndependently acetal substituents, 10
for exanpl(g r r C5 20ary|
group, pr(elsgrargﬁrygogidé%é %gja%%teﬁ)c%%g(p%tr&#ﬁt éFL\)d géfgr Brou% (9% acet al
group, R1 refedreRbto a&a&noaw@uylgmupl)a ptefel’rablwav@@au(gleg‘roapoms to vvm ch they
are attached, and the carbon atons to which they are attached, forma
heterocyclic ring having from4 to 8 ring atons. Exanples of acetal groups
I ncl ude, t,atdoRyNAOR | WABE 2 )

- CH( O\/E)(&() I—%m acet al @?H@acﬁ%lgﬂbw Exa @Fgf(g ﬁgﬁ}g(’gr?léqs
substﬁtuer'l'i‘du‘ﬂ%rblé)?éﬁﬂpé'lmdedm -DAlé {rethoay) - OEt(EhﬁiMet@(rﬁtryqi-yl group, or

a C5_20ar | k | es of he cet al
groups i n)cbl %‘%5’8}7' 8 Q@éé‘%p}%gﬁ% tQHTE{la( %%%(VW% -Bistaxy) YCEt).
Ket al : cuaseammg%m QB (Rit-BodxfX are as defined for acetals, and Ris
a ketal substituent other than hydrogen, for exanple, a Cl_7al kyl group, a

C3_20het erocycl yl group, or a C5_20aryl group, preferably a G _7al kyl

25 I t @ gl . imted .
ToNe) ( VST GUGH OB, oIS AER" A nBeBeddontialid Subtiwentece: ) .
and 10 ( Etf()f(mméléEa)Q 7Hﬂ<ryi gmm a CsQBﬁéibbdc@Ei‘ybgrdmbebeaRﬂszbaya% roupf i ned for
hem acet al s ar}ﬂY ﬁﬁ'” hem ket al substituent other than drogen, for

exanpl e, RIQEL '9“"5’ of3N S ea%s kg ceyalicyrertal Qf@lupaRa:@nQ Gyl
7
Pncl ude, | ﬁ?@?&“ﬁﬁf%ﬁ%ﬁ% SR oS RIRNED by BrLaechdl. e
- C( Me) ( OHFatN atomsdto-vepish ymm(e@ﬁt@chemwmwﬁémﬁcmmm@/m@m@n 4 8-

8 ring atoms. Examples of acetal groups include, but are not limited to, -
15 CH(OMe),, -CH(OEt),, and -CH(OMe)(OEt).

Hemiacetal: -CH(OH)(OR"), wherein R is a hemiacetal substituent, for example, a

Ci.7alkyl group, a Cs.x0heterocyclyl group, or a Cs-20aryl group, preferably a

Cs.7alkyl group. Examples of hemiacetal groups include, but are not limited to, -
20 CH(OH)(OMe) and -CH(OH)(OEt).

Ketal: -CR(OR")(OR?), where R and R? are as defined for acetals, and R is a
ketal substituent other than hydrogen, for example, a C1_7alkyl group, a
Ca.2oheterocyclyl group, or a Cs.xoaryl group, preferably a Cq_7alkyl grou.p.

25 Examples ketal groups include, but are not limited to, -C(Me)(OMe),, -
C(Me)(OEt),, -C(Me)(OMe)(OEt), -C(Et)(OMe),, -C(Et)(OEt),, and
-C(Et)(OMe)(OEY).

Hemiketal: -CR(OH)(OR"), where R' is as defined for hemiacetals, and R is a

30 hemiketal substituent other than hydrogen, for example, a Ci-7alkyl group, a
Ca.20heterocyclyl group, or a Cs.xaryl group, preferably a C1.7alkyl group.
Examples of hemiacetal groups include, but are not limited to, -C(Me)(OH)(OMe),
-C(Et)(OH)(OMe), -C(Me)(OH)(OEt), and -C(Et)(OH)(OEY).



Oxo (keto, -one): =0. Thione (thioketone): =S. 5 Imno (imne): =NR
wherein Ris an imno substituent, for exanple, hydrogen, Cl1 7al kyl group,
a C3_20hewercmywsByl group, or a C5_20aryl group, preferablpgT/dBodnO®en or a
Cl_7al kyl group. Exanples of ester groups include, but are not Ilimted to,
=NH, =NMe, =NEt, and =NPh. 10 Fornyl (carbal dehyde, carboxal dehyde):
-C(=OH Acyl (keto): -C(=OR, wherein gis an acyl substituent, for
exanple, a ClL 7alkyl group (also referred to as Cl1_7al kyl acyl or

Cl_7al kanoyl ), a C3_20heterocyclyl group 15 (also referred to as

C3_20het erocyclyl acyli, or a C5_20aryl group (also referred to as

C5_20ar vyl £2%9 (ketpr-ehek a8y a C1_7al kyl group. Exanpl es of acyl groups
include, but are not limted to, -C(=O CH3 (acetyl), -C(=0 CH2CH3
(propionyl), -C(=0C(CH3)3 (t-butyryl), and -C(=0 Ph (benzoyl, phenone).
20 Car boxyTHiome (thiokktonepctsl) : - C(=O) OH.  Thi ocar boxy (thi ocarboxylic acid):
-C(=§) SH.  Thi ol ocarboxy (thiolocarboxylic acid): -C(=0O SH 25

Thi onbcar boxy ('t hi onocar boxyl ic acid): -C(=S)OH.  Imdic acid: -C(=NH CH.

oxyear bonae Opiey SR HHAERR o im6 Yo o %&rﬁﬁﬁéyh%fé&inﬁféer A
géTZgB(I%} QZ"[?g‘ZJm 9;§3aMhmmlwgm{p§?2?a%{zo g(ﬁ%/ ?k | grou Exanpl es
of ester 8\5’% N e Esdf@g'g%tﬁ}?ugr %Xﬁmp ¢ af esder gr@ups @Q@@&bﬂﬂ%re ngt w

- C(=0) OCHRRiRd toCGERF) SRS BINE, aRd =\sH.=O OPh. 5 Acyl oxy (reverse ester):
OC(1 OR wherein R is an acyl oxy s%stltuent for

Formyl (carbaldehyde, carboxaldehyde): -C(=O)H.

Acyl (keto): -C(=O)R, wherein R is an acyl substituent, for example, a Ci-7alkyl

group (also referred to as C.7alkylacyl or Cy.7alkanoyl), a C;.a0heterocyclyl group
15 (also referred to as Cs.poheterocyclylacyl), or a Cs.garyl group (also referred to as

Cs-20arylacyl), preferably a C4.7alkyl group. Examples of acyl groups include, but

are not limited to, -C(=0)CH; (acetyl), -C(=0)CH,CHj3 (propionyl), -C(=0)C(CHs);
(t-butyryl), and -C(=O)Ph (benzoyl, phenone).

20 Carboxy (carboxylic acid): -C(=O)OH.
Thiocarboxy (thiocarboxylic acid): -C(=S)SH.
Thiolocarboxy (thiolocarboxylic acid): -C(=O)SH.

25
Thionocarboxy (thionocarboxylic acid): -C(=S)OH.
Imidic acid: -C(=NH)OH.

30 Hydroxamic acid: -C(=NOH)OH.

Ester (carboxylate, carboxylic acid ester, oxycarbonyl): -C(=0)OR, wherein R is an

ester substituent, for example, a Cy7alkyl group, a C3 2heterocyclyl group, or a



exanpl e, a Cl-7al kyl group, a C3_20heterocyclyl group, or a C5_20aryl
group, preferably a Cl-7al kyl group. Exanples of acyl oxy groups incl ude,
but are nwD o03los9s8i ed to, - OC(=0) CH3 (acetoxy), -OC(=0 CH2®@d3/GB03/00102
-OC(=0 C(CH3)3, -0C(=0O Ph, and -0OC(=0) CH2Ph. 10 Oxycar boyl oxy: -0OC(=0) OR,
wherein Ris an ester substituent, for exanple, a G _7alkyl group, a
C3_20heterocyclyl group, or a C5 20ary| 5gdr oup, preferably a G _7al kyl
group. Exanpl es of ester groups incl ude but are not limted to,

((?gbg)rmyl Z%ar%% 9?’ A gcfﬁa—@'l%%g)gmé% %te&wﬁpﬁéncu@éne?gl n RL

and R2 ar but a[wprmimatudtp D=0 OC5 - C(rOOCH,@H;,d€(+= 00 C{CH, n@,,ﬁ@ groups.
Exanpl escﬁg 8@8 groups include, but are not limted to, C?? O NH2,

- C(=0) NH O N(CH3) 2, -C(=0) NHCH2CH3, and -C(=0) N(CH2CH3)2, as 20
wel | as am do groups in which Rl and R2, together with the nitrogen atomto
which they are attached, forma heterocyclic structure as in, for exanple,
pi pedrid Asyloxy fienetse eﬂiepthC(r(fd)aR tvdiqrém R s amacplbgy isabstitubenydr, and

! : 1y e y b
A e e R e i
C3_20het e féfwabwa T GHRy| Goup. @ca%@;ﬂéé’bfaS}I@k&pgro@gﬁflﬁélﬁééytf&%‘?éﬂ%gn or a

C1- 7al kyl group, an ac substit'uen 7al kyl
group, a lmitediet- QQic:Q)Cﬂs (gceiopy) P CEQIC Ty |- O@(BQF)C(C'Iﬂﬁ)e,f erably

hydr ogen (ngh7 | y L anpl es of acyl am de groups include, 30 but
are not %C?- Oaa N &kzgﬂ%gﬁ NHC( =0 CH2CH3, and - NHC(=O) Ph. Rl and R2

rray100get her forma cyclic structure, as in, for exanple, succinimdyl,

mal ei m dyl, % ht hal | mi CB/ WO 03/ 059885 PCT/ GB03/ 00102 -60 ONO OO O
N O Oxyca o?loxy -OC(=0)OR, wherein Ris an ester substituent, for example, a

Ci-ralkyl group, a Cs.p0heterocyclyl group, or a Cs.paryl group, preferably a
C1.7alkyl group. Examples of ester groups include, but are not limited to,
-OC(=0)OCHjs, -OC(=0)OCH,CHs3, -OC(=0)OC(CH3)3, and -OC(=0)OPh.
15
Amido (carbamoyl, carbamyl, aminocarbonyl, carboxamide): -C(=0)NR'R?,
wherein R' and R? are independently amino substituents, as defined for amino
groups. Examples of amido groups include, but are not limited to, -C(=O)NH,,
-C(=0O)NHCHj3, -C(=0)N(CHa), -C(=O)NHCH,CHs, and -C(=0)N(CH,CHa),, as
20 well as amido groups in which R' and R?, together with the nitrogen atom to which
they are attached, form a heterocyclic structure as in, for example,
piperidinocarbonyl, morpholinocarbonyl, thiomorpholinocarbonyl, and
piperazinocarbonyl.

25 Acylamido (acylamino): -NR'C(=0)R?, wherein R' is an amide substituent, for
example, hydrogen, a C17alkyl group, a Cj.50heterocyclyl group, or a Cs.yaryl
group, preferably hydrogen or a Cs.alkyl group, and R? is an acy! substituent, for
example, a Cy.7alkyl group, a Cs.z0heterocyclyl group, or a Cs.xaryl group,
preferably hydrogen or a C4.7alkyl group. Examples of acylamide groups include,

30 but are not limited to, -NHC(=0)CHjs, -NHC(=0)CH,CHj3, and -NHC(=O)Ph.

R" and R? may together form a cyclic structure, as in, for example, succinimidyl,
maleimidyl, and phthalimidyl:



succi ni m dyl mal ei m dyl phthalimdyl Am nocarbonyl oxy: -0OC(=0) NR R2,
wherein RL and R2 are independently am no substituents, as defined for

am no gr owp3/Besspl es of am nocar bonyl oxy groups 5 incl uaer/dros/oare not
limted to, -OC(=0 NH2, -OC(=0 NHMe, -0OC(=0) NMe2, and - OC(=0) NEt 2.

Thi oam do (thiocarbanyl): -C(=S)NR R2, wherein R and R2 are independently
am no substituents, as defined for am ng groups. Exanpl es of am do groups
10 include, but are not limted to, - g) NH2, - C(=S) NHCH3, - C(=S)N(CH3) 2,
and -C(=S)NHCH2CH3. Ureido: -N(R )CO\IR2R3 wherein and R3 are

i ndependent|y am no substituents, as defined for amlno groups, and RL is a

urei do substituent, for 5 exanpl e, hydrogen, a0&€} | group, a
C3_20het erocycl yl group, or la C5_20aryl lgroup, pref\erably hydrogen or a
C- _7al kyl group. Exanpl @i do oi ncI ud ut are not limted
t o, - NHCONH2, - NHCONHMWe, HEt , Et 2, - NMeCONH2,

- NMeCONHMVE, - NMe CONHE , |ve2 %Qe:m I\II\/ECO\IEéh%ha 490 Guani di no:

- NH- C( =NH) NH2. Tet razol yI Pve menbered aromat? e r nb havi ng four

ni trogen atons and one car bon atom N Il N 25 N, WD 03/059885

PCT/ GBOS/(S)“S)lOZ -61 Am no; - NR R2, herein 31 and_R2 are independently
am no sub mtfl?&ﬁf%oansw Q;Qé'r@NR Riy whesrin R -andiR7 areipdegendentlyadraimo

f dt ,@%187 7 20het er ocycl yl
et o e tAgEhid AR B e LAWLRY hine s BoRS) SERACL YL o
case of aincyde; lmUt aeinod ligited o, -RIC(EOINR, -OC{<I)NHIE! BT (=0)NMe,, and

-OC(=0O)NEt,.

Thioamido (thiocarbamyl): -C(=S)NR'R?, wherein R' and R? are independently
amino substituents, as defined for amino groups. Examples of amido groups

10 include, but are not limited to, -C(=S)NH,, -C(=S)NHCHj, -C(=S)N(CHs),, and
-C(=S)NHCH,CHs.

Ureido: -N(R")CONR?R® wherein R? and R® are independently amino
substituents, as defined for amino groups, and R1 is a ureido substituent, for
15 example, hydrogen, a Cq.7alkyl group, a Cs.p0heterocyclyl group, or a Cs.0aryl
group, preferably hydrogen or a C1.7alkyl group. Examples of ureido groups
include, but are not limited to, -NHCONH,, -NHCONHMe, -NHCONHEt, -
NHCONMe;, -NHCONEt,, -NMeCONHs,, -NMeCONHMe, -NMeCONHEt, -
NMeCONMe,, and -NMeCONEt,.
20
Guanidino: -NH-C(=NH)NH..

Tetrazolyl: a five membered aromatic ring having four nitrogen atoms and one
carbon atom,

kl\N
__<\N/ )

25



5 wth the nitrogen atomto which they are attached, forma heterocyclic
ring having from4 to 8 ring atoms. Am no groups nay be primry (-NH2),
secondar ywpO-osli®sps or tertiary (-NHR R2), and in cati oni eCtaeBns/omay be
gquaternary (NR R2R3). Exanples of am no groups include, but are not
limted to, -NH2, -NHCH3, -NHC(CH3)2, -N(CH3)2, -N(CH2CH3)2, and - NHPh.
Exanpl es of cyclic am no 10 groups inclg¢gle, but are not limted to,
aziridino, azetidino, pyrrolidino, piperidino, piperazino, norpholino, and

t hi onor phoAmin: -NRY RS, widiBin Rhaﬁ@ﬂ?d?enﬁd@érﬂdﬁhﬂgamguﬁé{ﬁ Mntsf Ry exanpl e,
for exanpl e, I}ggd en a Cl 7al kyl group, Oheterocyc‘ljy group, or a
C5_20aryl &6 B%fﬁea&mwkﬂ dseup (also Tefiekrgd T tgtaé@JaBmmnesaraﬁ- | m no

(a0 no) VLA £ Ranets B bl S8 oMbl reTaranb T BeR

exarrpl e, Hydmadigegroup, 6t i lﬁalhdmhs@bbapcycﬂlccén:ﬂrﬂfl?ﬁcﬁpom%inwRQ'ték&ht Bther
group. Exanpl es of am di ne

ryl ro referably Hor a ClL_7al

gr ou i né’l"ﬂ'ﬂg‘ B'ng%taéorﬂg‘? igh they are aﬁad(\a{l#pma heteyeeysjanirg having

- C( =NMe) Niykotn t nﬁ?&ﬁv i te,
carbonitrile): 4N’o 8 ﬁng amssoéﬁ?\%lbwﬁé%a&wﬁ)a q%b“@“%&?‘%’%@@é@‘@%‘&
PCT/ GB03/ mierzlary 6NHR ﬁ§¢mmnmatxomrrﬁhmaymrqua(tedmaopyamafR3R3 SCN. 5
| sot hi ocy t G Sul fh mercapto): -SH. 10
Thi oet her suI HB ?gé);‘] R’Fgf—? ér"é?ng:S but aéetnl‘#l@@i{ﬁ@& ’sblg‘lg;t iNdeRs, for
exanpl €, aNHC(CHj)z, -N(CHa)z, -N(CH2CHa),, and -NHPh. Examples of cyclic amino

10 groups include, but are not limited to, aziridino, azetidino, pyrrolidino, piperidino,

piperazino, morpholino, and thiomorpholino.

Imino: =NR, wherein R is an imino substituent, for example, for example,
hydrogen, a C1.7alkyl group, a Cs.acheterocyclyl group, or a Cs.zaryl group,

15 preferably H or a Cq.7alkyl group. Examples of imino groups include, but are not
limited to, =NH, =NMe, and =NEt.

Amidine (amidino): -C(=NR)NR;, wherein each R is an amidine substituent, for
example, hydrogen, a Cy.7alkyl group, a Caggheterocyclyl group, or a Cs.garyl

20 group, preferably H or a Cy.7alkyl group. Examples of amidine groups include, but
are not limited to, -C(=NH)NH,, -C(=NH)NMe;, and -C(=NMe)NMe..
Nitro: -NO,.

25 Nitroso: -NO.
Azido: -Nj.
Cyano (nitrile, carbonitrile): -CN.

30

Isocyano: -NC.

Cyanato: -OCN.



Cl- 7al kyl group (also referred to as a Cl_7al kylthio group), a
C3_20heterocyclyl group, or a C5_20aryl group, preferably a G _7al kyl
group. BxxopBesesss CL _yal kylthio groups include, but arePo@tGBBMI2d t O,
-SCH3 and -SCH2CH3. 15 Disulfide: -SS-R, wherein Ris a disulfide
substituent, for exanple, a Cl-7al kyl group, a C3_20heterocyclyl group, or
a C5_20aryl group, preferably a G 7all%/ group (also referred to herein
as G _7al kyl disulfide). Exanples of CI-7al kyl disulfide groups include,
but are not limted to, -SSCH3 and - SSCH2CH3. 20 Sulfine (sulfinyl,

sul foxide): -S(=0)R, wherein Ris a sulfine substituent, for exanple, a
Cl- 7al kyl lgocyamata -NE0het er ocycl yl group, or a C5_20aryl group,
preferably a Cl-7al kyl group. Exanples of sulfine groups include, but are
not limted to, -S(=0 CH3 and - S(=0) CH2CH3. 25 Sul fone (sulfonyl):

- S(=0) 2R, -pm&ra@n@ (thibSyahapd)l LGOR. substituent, for exanple, a G _7alkyl
group, a C3_20heteroc cIyI group, or a C5 20ary1 group, preferably a

Cl-7d kyl group, including, for exarrpl e, a fluorinated or perfluorinated

Cl. 7al kyl u . es of e groups include, but are not limted
to, -9( :0)'3%&@0%%%5%&%% i q?rg;syl ), -S(=0)2CF3 (triflyl),

-S(=0) 2CH2CH3 (esyl), - S( =0) 204F9 30 (nonaflyl), -S(=0)2CH2CF3 (tresyl),

- S(=0) 2CH2CH2NH2 itaury , -S(=0)2Ph (phenyl sul fonyl, besyl),

4- et hy| preiydol {thie)l Metcania)) -Ski chi or ophenyl sul fonyl  (cl osyl),

4- br omophenyl sul fonyl (brosyl), 4-nitrophenyl (nosyl), W 03/059885

PCT/ G(B03/ 00102 -63 2-napht hal enesul fonate (napsyl), and

5- di et hlemmetbem(aplﬂdleawR llvl')dréwRwatlﬁoeﬂﬂﬁﬁﬁuéﬂtuerﬁu\'Jr'éida% il
(sul fino): wa'%' 5 Sulfonic acid (sulfo): -S(=0)20H, -SO3H.

Sul f i nat e Q19 s 42l i f@éﬁtr@q to assp Cayaikylthin@renp), R Caobetsiodyclyht e
substitue oup, or
a C5_20ar 3* o rgfura eﬁ%gylg{ erd e%gé%%% 7%1’7%';/1& arou?p._é%}ﬁh%lseog%f%&ﬁ IPnat e
groups i ngroufes inbludeabet amtnotlllrmliedetd, {SCH; &P CBEBHg et hoxysul finyl ;
met hyl sul finate) and -S(=0) OCH2CH3
15 Disulfide: -SS-R, wherein R is a disulfide substituent, for example, a Cy.7alkyl

group, a Cs.xcheterocyclyl group, or a Cs.zearyl group, preferably a Cq.zalkyl group

(also referred to herein as Cq.7alkyl disulfide). Examples of Cy.salkyl disulfide

groups include, but are not limited to, -SSCH3 and -SSCH,CHs.

20 Sulfine (sulfinyl, sulfoxide): -S(=0)R, wherein R is a sulfine substituent, for
example, a Cq7alkyl group, a Cj.20heterocyclyl group, or a Cs.xaryl group,
preferably a Cq.7alkyl group. Examples of sulfine groups include, but are not
limited to, -S(=0)CH3; and -S(=0)CH,CHs.

25 Sulfone (sulfonyl): -S(=0)2R, wherein R is a sulfone substituent, for example, a
C1.7alkyl group, a Ca.xoheterocyclyl group, or a Cs.xparyl group, preferably a
C1.7alkyl group, including, for example, a fluorinated or perfluorinated Ciralkyl
group. Examples of sulfone groups include, but are not limited to, -S(=0),CHs
(methanesulfonyl, mesyl), -S(=0),CF; (triflyl), -S(=0),CH,CHj (esy}), -S(=0),C4Fg

30 (nonaflyl), -S(=0)2CH.CF; (tresyl), -S(=0),CH,CH,NH; (tauryl), -S(=0),Ph
(phenylsulfonyl, besyl), 4-methylphenylsulfonyl (tosyl), 4-chlorophenylsulfonyl
(closy!), 4-bromophenylsulfonyl (brosyl), 4-nitrophenyl (nosyl),



(et hoxysul finyl; ethyl sulfinate). Sulfonate (sulfonic acid ester):

-S(=0) 20R, wherein Ris a sulfonate substituent, 15 for exanple, a

G _7al kylworosopssa C3_20het erocycl yl group, or a C5_20aryIPCErGRop/00102
preferably a C _7al kyl group. Exanples of sulfonate groups include, but are
not limted to, -S(=0)20CH3 (nethoxysul fonyl; nethyl sulfonate) and

-S(=0) 20CH2CH3 (et hoxysul fonyl; ethyl sgdfonate). 20 Sul finyloxy: -0OS(=0 R,
wherein Ris a sulfinyloxy substituent, for exanple, a Cl-7alkyl group, a

C3_20het erbuogphtpblepesulfonaie (dagsyl)28ad B-dig miiceh&pRhen -y SUIEdRAtKY !
group. gx_g Ieﬁ of sulfinyloxy groups include, but are not limted to,
-05(=0 rrﬁ}')—-OS( =0) CH2CH3. 25 Sul fonyl oxy: -0S(=0)2R, wherein Ris a
sul fonyl oxy substituent, for exanple, a Cl-7alkyl group, a

C3_20het erocyclyl group, or a C5_20aryl group, preferably a Cl-7alkyl
group. Exd&yliirde acid (sulfihohy-5¢xQ)@Ho{B,H.ncl ude, but are not linmted to,
-0OS(=0) 2CH3 (nesyl ate) and - OS(=0) 2CH2CH3 (esylate). 30 Sul fate:

-0S(=0) 20R; wherein Ris a sulfate substituent, for exanple, a Cl-7alkyl

group, a QRfdpheiad )YIs(8 Qo34 C5_20aryl group, preferably a
Cl- 7al kyl group. Ex%?es (omégﬁ ate groups include, but are not limted

to. -CS(=0)20GH8 and -SO(=0) 20CHRCHS. WO 03059885 PGT/ GE03/ 00102 - 64
wher ot n REUMIRE RS beld Qebn TR rOR sTanEL 5 sufirate SlbsBliataat 1 or
am no gr ogRamplé>eaQpL ARyl é(ggdhegér@émyligﬁ@hyctﬁ,a %E'%O |;gf<995, limted to,

gl
-S(=Q NH2, 5 -S(=0 NH(.cyH%r? ‘?"s N(CH3)2,” -S(=0) NH(
- (48 N crRieEbly adraralkybgeaymHpkamsgs o6 selfinate groups includs,but s hiohi ¢ aci d

am de; sul; L dey - = a{\ézq rei nd R2_areg, i ntly
am no subgﬁﬁ%gg%t §( ggég’g_gi) (ne %Sug?ﬂ&ﬁg? ét%'%(]i#‘@??g‘?. ar@é%dgg%g%aﬂ%
sul f onam dethgxysufinylnethyldrulfidate).are not linmited to, -S(=0 2NH2,
-S(=0) 2NH( CH3), -S(=0) 2N(CHB) 2, - S(=0) 2NH(CH2CH3), -S(=0) 2N( CH2CH3) 2, and
- S(=0) 2NHPh.

Sulfonate (sulfonic acid ester): -S(=0),0R, wherein R is a sulfonate substituent,

15 for example, a C.zalkyl group, a Cs.zoheterocyclyl group, or a Cs.zoaryl group,
preferably a C.7alkyl group. Examples of sulfonate groups include, but are not
limited to, -S(=0),0CHj3 (methoxysulfonyl; methy! sulfonate) and
-5(=0)20CH,CHj5 (ethoxysulfonyl; ethyl sulfonate).

20 Sulfinyloxy: -OS(=0)R, wherein R is a sulfinyloxy substituent, for example, a
C1.7alkyl group, a Csz0heterocyclyl group, or a Cs.pparyl group, preferably a
Ci-7alkyl group. Examples of sulfinyloxy groups include, but are not limited to,
-0OS(=0)CH3; and -OS(=0)CH,CHs.

25 Sulfonyloxy: -OS(=0),R, wherein R is a sulfonyloxy substituent, for example, a
Ci.zalkyl group, a Ca.xoheterocyclyl group, or a Cs.g0aryl group, preferably a
Cs.7alkyl group. Examples of sulfonyloxy groups include, but are not limited to,
-OS(=0).CH3 (mesylate) and -OS(=0),CH,CHj (esylate).

30 Sulfate: -OS(=0):0R; wherein R is a sulfate substituent, for example, a Ci.7alkyl
group, a Cs.poheterocyclyl group, or a Cs.x0aryl group, preferably a Cy.zalkyl group.
Examples of sulfate groups include, but are not limited to, -OS(=0),OCHj; and
-§0(=0),0CH,CHs.



Sul fam no: -NR S(=0) 20H, wherein RL is an am no substituent, as defined for
15 am no groups. Exanples of sulfam no groups include, but are not limted
to, -NHSyoeOpASMdsENd - N( CH3) S(=0) 20H. Sul f onam no: - NR S( 2Oragosmhmeei n Rl
is an am no substituent, as defined for am no groups, and Ris a

sul fonam no substituent, for exanple, a Cl_7al kyl group, 20 a

C3_20het erocyclyl group, or a C5_20arylggroup, preferably a Cl_ral kyl
group. Exanpl es of sul fonam no groups include, but are not limted to,
-NHS(=0 2CH3  and - N(CH3) S(=0) 2C6H5. Sul finam no: -NR S(=OQ R, wherein RL is
an am no substituent, as defined for 25 am no groups, and Ris a

sul fi nami rﬁulfQUM(SLtIfamuyj s‘uifmneaardpdmrdeas@ﬂméralde)l &(F@)NR’RZ wherein R’

C3_20het C5 20 f bl Cl 7al kyl
oo panmire e oy AnTRg cbRstthefls, H8 0eRhSd framiortrovms 1 ca t o,
- NHS( = O)GEiaﬁfbies of‘&@éﬁﬁ@r@ﬁ%ﬁlﬁémd@obhf‘am Ilﬁﬁt%@lsto 53’(ng ents are

themsel ves substituted. 'For exanp grou e substituted
withd for @&-a(?ﬁwé(c"hychséx@m@%ﬁz r-§(%®ﬁ‘ﬂtl(@hbzG;fis)a-S(eQ)mf@Hﬁ@bdy)a,ldxr}d group),
Cl_ 7a| koxy (___%S)m_' éif erred to as a Cl1_7al koxyal kyl group), amno (also
referred t0' a 7am noal kyl group), halo (also referred to as a WO
03/ 059885 PCT/ GB03/ 00102 -65 Cl.7hal oal kyl group), carboxy (also referred

to as a CJS@Icar boxyal kyl group), and C5.20aryl (also referred to as a
C5_2oar yl Sefonramida (syfeapioyl; E§'~#‘ﬁ>ﬂ&ra%}d agigs QW'm'dﬁ)Otﬁi RNR&RSubst i t ut ed

with, for 4 y ryl
group), halo %Ial o) re?erg?r‘éelcrl]et% éggerglfé%%ﬁﬁgg&y s Saro ﬁ‘%fﬁf%ﬁr?oal SO

r ef érOlr Edl 1(gooupzs aE)fCéBn_;ﬁéarmf aolmndmigo(g:pupeir@ludeabut areamtlllmﬂ@d to,

Cl_7al ky er, oary ou eg,asrn
t ol uene), SLZZ% @Z'TQ(RQ%'I‘H'A@@ %'éﬁqhﬁéﬂi*& ié( i) yLCS 20ar yl
group, e.gs( N{CH I Q and ot her speC|f| c exanpl es of such
substi t ut ed(-s gl té}-te}rll gﬂ)rde Sge(s)}:-{hﬁgg bel ow. Cl1_7hal oal kyl group: The

term " Cl_7hal oal kyl group," as used herein, pertains to a Cl_7alkyl group
Inowhich at,sh8a%3: RTS8 WM & FisLin ar%inozsub?’s)tituhe%?, 28 8%ned for
15 amino groups. Examples of sulfamino groups include, but are not limited to,
-NHS(=0),0H and -N(CH3)S(=0),0H. .

Sulfonamino: -NR'S(=0),R, wherein R' is an amino substituent, as defined for
amino groups, and R is a sulfonamino substituent, for example, a C.;alkyl group,

20 a Czpoheterocyclyl group, or a Cs.yaryl group, preferably a Cq.7alkyl group.
Examples of sulfonamino groups include, but are not limited to, -NHS(=0),CH;
and -N(CH3;)S(=0),CgHs.

Sulfinamino: -NR'S(=0O)R, wherein R' is an amino substituent, as defined for

25 amino groups, and R is a sulfinamino substituent, for example, a Cy_salkyl group, a
Cs-20heterocyclyl group, or a Cs.earyl group, preferably a Cq.7alkyl group.
Examples of sulfinamino groups include, but are not limited to, -NHS(=0)CH; and
-N(CH3)S(=0)CgHs.

30 In many cases, substituents are themselves substituted. For example, a Ci.7alkyl
group may be substituted with, for example, hydroxy (also referred to as a
C1.7hydroxyalkyl group), C+.7alkoxy (also referred to as a C1_7alkoxyalkyl group),
amino (also referred to as a C1.;aminoalkyl group), halo (also referred to as a



15 replaced with a hal ogen atom(e.g., F, d, Br, 1). If nore than one

hydr ogen atom has been replaced with a hal ogen atom the hal ogen atons nmay
i ndependewDlog/obmss t he sane or different. Every hydrogen atomGuig/obm2
replaced with a halogen atom in which case the group may conveniently be
referred to as -a Cl_7perhal oal kyl group."” Exanples of Cl.7hal oal kyl groups
i nclude, but are not 20 limted to, -CRp--CHF2, -CH2F, -CCl13, -CBr3,

- CH2CH2F, -CH2CHF2, and -CH2CF3. C1_7hal oal koxy: -OR, wherein Ris a

Cl. 7hal oaldyhaly: r rmdra@x als&ﬂef lak@@ aﬂb@@a‘l are

not Ilmte(ﬁ”to aﬂd&j«g@p@ )0( @héh(&@ e K&EQCH F,

- OCH2CHF2 Csanﬂyl@d?r@@f%"e@@ @&aﬁgmﬁwkﬁhhﬂlwl QF‘I’HE)term CL_7hydr oxyal kyl
group,” as used herein, pertains to a Cl.7alkyl group in which at | east
one hydrogen at om has been replaced with a hydroxy group. Exanpl es of
Cl. 7hydr0>&muhw aCosyasylignolipicreay heisulsstitutediwith, fortexdmple, hydrbiRfthlséH2 CH2 OH,

and - 1. rboxyal The term car box aI kyI group,
as used E}%@”ﬁd tBé}St%gﬁeofl yeroxyagyl Qf‘gll'Fk)yha'ﬁr(é@B VPF?WJ ans OWNE

hydr ogen h r?lﬁgﬁ & /%ﬁ@l - 66

car boxy g?&)u )%x %%83%§F?§€5¥@y% o) SEI ngT :%) re not
linmted tGJ.,ﬁH@I—@(lmdafandd tChik @H2 Cadikyl- CE,zg_Bz'&meUB.] &yl, asTndotuene) and
"Cl_7am naal kyl grou sed herei rtains toa 5 G |, group in
o oh ot RagelkosRE seshen A aceBushCr eprdutihne -4 MNP, oup
Exanpl es of O _7am noal kyl groups i ncl ude, but are not limted to,

-C|—|2NH2 - CH2CH2NH2, and - CH2CH2N(CH3) 2. C5_20a @éé Cl_7al kyl: The term -

" C5 tDar yﬂi@semqulher sperifisexpmelesiof sudlke substil sdstitients ae dascribedy |
groups Whl \Qave been substituted with a C5_20aryl group. Exanpl es of
such grou;? cl ude, but are not limted to, benzyl (phenylnethyl, PhCH2-),
benzhydryl (Ph2CH ), tri tyI (t ri phenyl nmet hyI Ph3C-), phenethyl
(phenyl et FB/I Ph- CH2CH ,} ?1 ci nnanyl (Ph-CH=CH CH2-)

7haloalkyl group: The term C17 aloalkyl group, as used herein, pertains to a
C1.7alkyl group in which at least one hydrogen atom (e.g., 1, 2, 3) has been
15 replaced with a halogen atom (e.g., F, Cl, Br, ). If more than one hydrogen atom
has been replaced with a halogen atom, the halogen atoms may independently be
the same or different. Every hydrogen atom may be replaced with a halogen
atom, in which case the group may conveniently be referred to as a
Ci.7perhaloalkyl group.” Examples of Cq.7haloalkyl groups include, but are not

20 limited to, -CF3, -CHF», -CH,F, -CCls, -CBrs, -CH,CH,F, -CH,CHF2, and -CH,CFs.

Ci.7haloalkoxy: -OR, wherein R is a C47haloalkyl group. Examples of
C1.7haloalkoxy groups include, but are not limited to, -OCF3, -OCHF,, -OCH,F,
-OCC|3, -OCBI"3, -OCHzCHzF, -OCH2CHF2, and -OCH20F3.

25
C.7hydroxyalkyl: The term "C4.7hydroxyalkyl group,” as used herein, pertains to a
C+.7alkyl group in which at least one hydrogen atom has been replaced with a
hydroxy group. Examples of C4.zhydroxyalky! groups include, but are not limited
to, -CH,0OH,-CH,CH,0H, and -CH(OH)CH,OH.

30

C4.zcarboxyalkyl: The term "C.;carboxyalkyl group,” as used herein, pertains to a

C1.7alkyl group in which at least one hydrogen atom has been replaced with a



15 C5_20aryl -Cl_7al koxy: The term "C5_20aryl-Cl_7al koxy," as used herein,
describes certain Cl_7al koxy groups which have been substituted with a
C5- 20ar yl worosomsss Exanpl es of such groups include, but ar@cmaiBBiomiozed to,
benzyl oxy, benzhydryl oxy, trityl oxy, phenethoxy, styryl oxy, and

ci mmanyl oxy. 20 G _7ai kyl -C5_20aryl: The term"GCG _7al kyl -C5_20aryl1," as
used herein, describes certain C5-20arygg _groups whi ch” have been
substituted with a G _7al kyl group. Exanples of such groups include, but

are not |idarb&e §dupt CE)édm;fléé SFCE %&Bgﬁalkﬁ?ﬂr&upé Wﬁh?ﬁ@mm I| %tyl

(from nesi tyI ene), and cune om curmne

durene). 248, GHAP amgh- Qﬁzglgli(bQQH The term "Cl_7al kyl - C5_20aryl oxy, " as
used herein, describes certain C5 20aryl oxy groups which have been
substituted with a G _7al kyl group. Exanples of such groups include, but

are not | i ednbdalkyl Gfhe @, "Oﬁ)}émhr@@f&gi’aﬁd 3§ OX¥d h@%@lﬁ”ﬂé@ib{s tRd

duryl oxy. 30 C5 20haloaryl: The term hal oaryl ," as used herel n,
descr bes Goplkef gragp 'QO’HP'W at @aét@@eMdmeheai@mmbwbsiplaaﬁdadltmanh one or

nal apheny o o BTour ERB Bl ¢ ilodh BURE kP 1t s, Bk ot Softhyied . °° 1 ©
chl or opherCH Nblp@bhOEHNH,, and FOHeDHSMIGH;)whet her ortho-, neta-, or para-

substituted), dihal ophenyl, trihal ophenyl, tetrahalophenyl and
pent ahal ophenyl . Includes Qther Forms 5 Unl ess ot her wi se speci fied,

i ncl uded gy bAe- @l?%(lﬁylaﬂ'ﬁett%‘?n vel ioal‘y‘-@’k’galk?f” &s u?@é hereif Qi ggrsta%eq'tain

protectedforms of these substituént’s arefer en
car Byl i €1aalkyl groopsiyhich bave been@absmtbtemmmalccs Lanyl hroug. Examples of

o0 | h | d
forns. ) 51 SplBroustinGiorChl afdicttyiteiianbernd TtmmimelubenGHio: pr ot onat ed
for m (- N+BnRRYd B(F&ﬁbH PrtntyE(!hM?érﬂllrﬁEtHyhEPr%@-P‘bh%h@HRll (Y RYRTPPE. @

hydrochlorlde sa
H,CHo-), styryl (Ph CH CH ), cinnamyl (Ph-CH=CH-CH-).

15 Cs-z0aryl-C4.7alkoxy: The term "Cs.paryl-C.7alkoxy," as used herein, describes
certain C4.7alkoxy groups which have been substituted with a Cs.s0aryl group.
Examples of such groups include, but are not limited to, benzyloxy, benzhydryloxy,
trityloxy, phenethoxy, styryloxy, and cimmamyloxy.

20 Ci.7alkyl-Cs.oaryl: The term "C1_7alkyl-Cs.poaryl," as used herein, describes certain
Cs-20aryl groups which have been substituted with a C+.7alkyl group. Examples of
such groups include, but are not limited to, tolyl (from toluene), xylyl (from xylene)

1

mesityl (from mesitylene), and cumeny! (or cumyl, from cumene), and duryl (from

durene).

25
Ci.7alkyl-Cs.z0aryloxy: The term "Cy.7alkyl-Cs.zoaryloxy," as used herein, describes
certain Cs.zoaryloxy groups which have been substituted with a C1_7alkyl group.
Examples of such groups include, but are not limited to, tolyloxy, xylyloxy,
mesityloxy, cumenyloxy, and duryloxy.

30

Cs.aghaloaryl: The term "Cs.xohaloaryl,”" as used herein, describes certain Csoaryl
groups which have been substituted with one or more halo groups. Examples of
such groups include, but are not limited to, halophenyl (e.g., fluorophenyl,



conventional protected fornms of an amino group. Simlarly, a reference to a
hydr oxyl group al so includes the anionic form(-O), a salt or solvate

t her eof , W® 0389885 as conventi onal protected forns. 15 | somemsGBiSabtos,

Sol vates, Protected Forns, and Prodruas Certain conpounds nay exist in one
or nore particular geonetric, optical, enantioneric, diasterioneric,
epinmeric, atropic, stereoisoneric, tautgperic, 20 conformational, or
anoneric forns, including but not limted to, cis- and trans forns; E- and

Z-forns; cehlotopheagkibromd 1, & |, ot meso-
f orns; D a dmp d pﬁiéfg/ I-forms +) 6&2&)%0 5?7%§ or?% enol -, and

enol at e- 'tutgg}nd'%@p@m iiflfmalmhemg}rfetrahalbphamd and pehtahaloghengs; a-

and (3-forms axial and equatorial forns; boat-, chair-, twst-,

envel ope-, and hal fchair-forms; and 25 conbi nati ons t her eof, her ei naf t er

col | ecti vehgludes €thedFoonsas "i soners" (or "isonmeric forns"). Note that,
exce as di scussed below for tautoneric forns, specifically excluded from
the term "isoners,"” as used herein, are structural (or constitutional)

i somers 30 m,gér@ | r et ween at ons

rat her thannlﬁg? gthye th ee% bﬂggl ﬁb cl)#\H c?i'ﬂ t?%%gb?%#é’%é&éh Eﬁﬁwgi%%1 %a“a

ref erence &vaasten%mmpsgtegtedd@rms ofd@ERe substitaeéntso Aue exansyils uetbfaenaetef er ence

oS o b A0 A T S 8B fomeruamn 3. 06 ¢ o
be const r ut GssolvatetIesIRBE Bstvieli 48 cohvetibHaRprotest e w’ée;%pﬁ@%%?p“e“y'

However, a reference to a class of structures my weqr ructurally
i sonti c frsferf@n%tq aR@MiNe Bravn inatudes ks pratonated GarnT &INGHR 'RI) lauskdsom- pr opy |

and i so- , e and t rt buty
met hoxyphe %r?ép*%é@"{odrq ﬁgg For%xﬁg}pie a%‘ﬁ"ﬁ%‘f’a Gaf O%Wﬁhlﬁ’l) The above
excl usi on mbueenﬂmtalmofeaieﬂ fbtmﬁ fibAERNinG greUpTESinhiRirlye ¥ 38Rrénck®f #-, enol -,
and enol ate-forns, exanpl e, the follow ng tautoneric pairs:

ket o/ enol NYAFeXy QFOA{pe%'sBé'T%WeS thei anioris Sormh & O )a @i sedt/arratiate therkof, as

well as conventional protected forms.

15

Isomers, Salts, Solvates, Protected Forms, and Prodrugs

Certain compounds may exist in one or more particular geometric, optical,
enantiomeric, diasteriomeric, epimeric, atropic, stereoisomeric, tautomeric,

20 conformational, or anomeric forms, including but not limited to, cis- and trans-
forms; E- and Z-forms; c-, t-, and r- forms; endo- and exo-forms; R-, S-, and meso-
forms; D- and L-forms; d- and I-forms; (+) and (-) forms; keto-, enol-, and enolate-
forms; syn- and anti-forms; synclinal- and anticlinal-forms: a- and B-forms; axial
and equatorial forms; boat-, chair-, twist-, envelope-, and halfchair-forms: and

25 combinations thereof, hereinafter collectively referred to as "isomers" (or

"isomeric forms").

Note that, except as discussed below for tautomeric forms, specifically excluded
from the term "isomers," as used herein, are structural (or constitutional) isomers
30 (i.e., isomers which differ in the connections between atoms rather than merely by
the position of atoms in space). For example, a reference to a methoxy group,
-OCHj, is not to be construed as a reference to its structural isomer, a
hydroxymethyl group, -CH2OH. Similarly, a reference to ortho-chlorophenyl is not



10 am di ne/ am di ne, nitroso/oxine, thioketone/enethiol,

N-ni troso/ hyroxyazo, and nitro/aci-nitro. HO\ OHH+ 0- -CGC ~ CC /C=Q
H + ket o wooB/og93ed ate Note that specifically included i nPCR&GR0MO2I Somer ™
are conpounds with one or 15 nore isotopic substitutions. For exanple, H
may be in any isotopic form including 1H 2H (D), and 3H (T); C may be in
any isotopic form including 12C, 13C i@d 14C;, 0 may be in any isotopic
form including 160 and 180; and the like. Unless otherw se specified, a
ref er ence to becedndtriied st referEeund its RELEARS) idded VAbta-diflolobfliyL ¢ T or M,
including (wholly or partially) racem c and other m xtures't eof .

Met hods f oweNerpa Epferendeote q elags Ofatswtumsmeys\;eﬂtlhdsde)strantﬂlrsltypar ation

.g., | h hi f h
ot i o forheo R i TSl AR T C TR TR OB AR SRt by
adapting tphepyrebiitgbischualeg i, isb€isety) and'teH M lﬁ‘ﬁlﬂlﬁ@%heh iRcIAONBtAGNNET .

25 Un) ess otherw se specified, a reference to a parti cul ar conpound al so

i ncl wles MeJAn@ndypara-methoxyphenydhnd protected forns of thereof, for

exanpl e, as discussed below. WD 03/059885 PCT/ GB03/00102 -69 It may be
convenient or desirable to prepare, purify, and/or handle a corresponding
salt of tﬁéleaahoveeemGJmuddes hot pertaimtd tautemptiaforaes doi @arhple, Rateept abl e

salt. Exa S ceutically acceptable salts are di scussed in Berge
%?F &Bﬂ@é"é E'leet@awlewmwtaum@mﬁ P&ES:., Vol . 66,

et al . MEa YN AREEXAM
S pp. 1- 1Reto/enol (illustrated below), imine/enamine, amide/imino alcohol,
10 amidine/amidine, nitroso/oxime, thioketone/enethiol, N-nitroso/hyroxyazo, and
nitro/aci-nitro.
Ho o OH H 0
——cI:—c\ = >c=c\ TT- >c=c’\
keto enol enolate

Note that specifically included in the term "isomer" are compounds with one or

15 more isotopic substitutions. For example, H may be in any isotopic form, including
'H, ?H (D), and *H (T); C may be in any isotopic form, including '2C, 3C, and ™C:
O may be in any isotopic form, including '°0O and *®0: and the like.

Unless otherwise specified, a reference to a particular compound includes all such
20 isomeric forms, including (wholly or partially) racemic and other mixtures thereof.
Methods for the preparation (e.g., asymmetric synthesis) and separation (e.g.,
fractional crystallisation and chromatographic means) of such isomeric forms are
either known in the art or are readily obtained by adapting the methods taught
herein, or known methods, in a known manner.
25
Unless otherwise specified, a reference to a particular compound also includes
ionic, salt, solvate, and protected forms of thereof, for example, as discussed
below.



For exanple, if the compound is anionic, or has a functional group which
may be anionic (e.g., -COOH may be -COO-), then a salt may be forned with
a suitablwoocasissh. Exanpl es of suitable inorganic cati on®crrcsoamelozbut are
not limted to, alkali 10 netal ions such as Na' and K+, alkaline earth
cations such as Ca2+ and My2+, and other cations such as Al +3. Exanpl es of
sui tabl e organic cations include, but 24g. not limted to, ammoni umion
(i.e., NH4) and substituted anmoniumions (e.g., NH3R+, NH2R2+, NHR3+,
NR4+) . Exatvphe Hetdo ' | ' ' are those
derived from ?et h I@%ﬁ%éﬁk%?gtghﬁliﬁ)ﬁtép%%?{%‘ 5lo’hex;4(#'2)#7?ﬁr?2é,1515

triethyl aﬁpﬁé,Sp%nd%/'Wéﬁtrﬁéih@ah@Me&mﬂpMdﬁor etample] aphaemacedicadyol ani ne,

[ oot nantReo B0, 211 "Ea R0 BRARtaB B, SCPouRRle <A atPersauaed i,

exanpl e ofBerge ebaNDTOT APRAMAAMCNEEMNABERHtaBle! Salfy(" P rkrm. 2Ri.! Vot B8,
conpaund is cationic, or has a functional group which may be cationic

(e.g® -RPRTM be -NH3), then a salt may be formed with a suitable anion.
Exanpl es of suitable inorganic anions include, but are not limted to,
those derived fromthe follow ng inorganic acids: hydrochloric,

hydr obr oniFor elgiipts, éfthe, cosmpdundiis antonid, oF Gias .a funtliosal gibls Afch MEPHRhOr i C,
and phosphor ous 25 B@gpl es of suitable organi c anions include, but are
not |im t BA'AVE (§BosE iMayabe t¢ Rk e aprbmayPe fefmadowille ageiitable

2- acet yox g OE ampféd bfCsui {fani I IS hs Wik Qni ¢
cinnamc, citric, ag\d%et I C, ?é?%?ﬁégtds‘am?éﬁﬁ:n% Iﬁ%‘%ﬂ%ﬁ%@%r?é}ﬁ?c, Pgr@%l%ap
gl udRept ometal ighssunh @s Na'lanthKs alkdlinedarth, cdtipds sughmiseCa’ a9@ Mg?*, and
hydr oxynapht hal ene_ carboxyldsc,-i sethiopic, Jlactic, |actohionic, |auric,
nal ei c, ngrheé,%aﬁﬂ'ﬁ? ﬁHﬁ'&?ﬁﬁ%m%‘,@M‘é? QFS‘&%I%P"%%‘P? forﬁdpﬁl\”fj?c?m@d%i c,
pant ot henhet limhed Yo, agRioRium ..)é!,SMM*?ahesuBéﬁQtéﬂ%rﬁmo‘M’L}M\(é %esoql icylic,
stearic, succinic, sulfanilic, tartaric, WO 03/059885 PCI/ GB03/ 02 -70
t ol uenesuMHsR cNHaRa", WiRs ', AR drxsiregles of someasiitablsosuhstituted angaoniomani ons
i ncl ude, t ' .framt faollowi ng pol yneric
aci ds: ¢ s AenAgk dehlRd ik By aIRE, HRbIHine, ybiRetamine,
15 triethylamine, butylamine, ethylenediamine, ethanolamine, diethanolamine,
piperazine, benzylamine, phenylbenzylamine, choline, meglumine, and
tromethamine, as well as amino acids, such as lysine and arginine. An example of

a common quaternary ammonium ion is N(CHaz),".

20 If the compound is cationic, or has a functional group which may be cationic (e.g.,
-NH; may be -NHj3"), then a salt may be formed with a suitable anion. Examples
of suitable inorganic anions include, but are not limited to, those derived from the
following inorganic acids: hydrochloric, hydrobromic, hydroiodic, sulfuric,

sulfurous, nitric, nitrous, phosphoric, and phosphorous.

25
Examples of suitable organic anions include, but are not limited to, those derived
from the following organic acids: 2-acetyoxybenzoic, acetic, ascorbic, aspartic,
benzoic, camphorsulfonic, cinnamic, citric, edetic, ethanedisulfonic,
ethanesulfonic, fumaric, glucheptonic, gluconic, glutamic, glycolic, hydroxymaleic,
30 hydroxynaphthalene carboxylic, isethionic, lactic, lactobionic, lauric, maleic, malic,

methanesulfonic, mucic, oleic, oxalic, palmitic, pamoic, pantothenic, phenylacetic,

phenylsulfonic, propionic, pyruvic, salicylic, stearic, succinic, sulfanilic, tartaric,



5 1t may be convenient or desirable to prepare, purify, and/or handle a
correspondi ng solvate of the active conpound. The term "solvate" is used
herei n iwoth®ssehventi onal sense to refer to a conpl ex ofPCIWRIBOONR. g. ,
active compound, salt of active conpound) and solvent. If the solvent is
wat er, the solvate may be conveniently referred to as a hydrate, for
exanpl e, a nono-hydrate, a di-hydrate,_#_10 tri-hydrate, etc. It may be
conveni ent or desirable to prepare, purify, and/or handle the active
conpound  itGluBnES\ABnFlaing \A%'léﬂceCEf‘éin{)l‘érsrsta_ﬁfolé%ro m&METH 'ié ¥niBhQt ect ed
form is wused herein in the conventional em c sens nd pertains to a
conpound iinclude it @re batlimitedrto, dhosmdeiived framdbe mibnlmgg pojysnexiccagidt ect ed
from unde cal ons under specified conditions (e.g., pH,
t enper at uiéﬁr???ggﬁda%?@)?xym%hﬁgﬁh 5% the Iike). In practice, well known
chem cal nmethods are enployed to reversibly render unreactive a functional

group, which otherwi se would be reactive, under specified conditions. In a
cheniZal | yt TBﬁMtbé(ﬁoéUeﬂ'@ﬂﬁPr degirahle tppepace, ety iangd/erandlenal groups are in
the form t ¢ I as.a ked or
maski ng g?%h‘%s &%Iﬁg% %oﬁh@ %'El nﬁﬁ’?’ﬁgp)ﬁ §8rm gglt\og '?188% E%rﬂ:q I ve

f unct i onalin g‘re)cmwenaanallmseltoveﬂev tong colriptex mmbqetgﬂdactf\@%‘dnhp/@nd
functi onal ﬁ ups can be 'Bi)r ormed, wi thout affecting the protected group;
% 2 e

the prot eGR4 agH ‘fﬁjﬁorﬁﬁ9u é%"t dgm\gmo}l,vqr}ﬁ isgwatahstheuzaivate meqy bev t hout
25 subst a%h@ér‘n%nﬁ\f e‘?@ &d% ég%gf k! e reﬁﬁnpgjea r‘ﬁ%‘égwlg?aﬁg??ﬂ h&g%t(%?rrpl €,

Protective Goups In gam c een an tion;
JohrlOW | eyri-bpdratoats, 1999). A wi de varl ety of such "protecting,"”

"bl ocking,” or "masking" nethods are widely 30 used and well known in
organi c synthesis. For exanple, a conpound which has two nonequi vaI ent

reactive filunayibeninvehitRPsr dbsitdbi@to W@p@kb Wty a%/d%dgé/ e &t

speci fi ed condi tions, nmay be derivatized to render one o e funct i onal
groups " pcempouad in aa?mntlﬁ@llyen’f@i@t%fQifm:tThﬂaterﬂiﬁ'@bemlckﬁilys}:retactecbﬁbrm" is

conSt ol A T SRR g g BRELSH oAU ™

15 which one or more reactive functional groups are protected from undesirable
chemical reactions under specified conditions (e.g., pH, temperature, radiation,
solvent, and the like). In practice, well known chemical methods are employed to
reversibly render unreactive a functional group, which otherwise would be
reactive, under specified conditions. In a chemically protected form, one or more

20 reactive functional groups are in the form of a protected or protecting group (also
known as a masked or masking group or a blocked or blocking group). By
protecting a reactive functional group, reactions involving other unprotected
reactive functional groups can be performed, without affecting the protected group;
the protecting group may be removed, usually in a subsequent step, without

25 substantially affecting the remainder of the molecule. See, for example, Protective
Groups in Organic Synthesis (T. Green and P. Wuts; 3rd Edition; John Wiley and
Sons, 1999).

A wide variety of such “protecting,” “blocking,” or “masking” methods are widely
30 used and well known in organic synthesis. For example, a compound which has

two nonequivalent reactive functional groups, both of which would be reactive

under specified conditions, may be derivatized to render one of the functional

groups "protected,” and therefore unreactive, under the specified conditions; so



one reactive functional group. After the desired reaction (involving the
other functional group) is conplete, the protected group nay be

"depr ot ecwedis/osmsseturn it to its original functionalityPCi/dGRs/oenwanpl e, a
hydroxy group may be protected as an ether (-OR) or an ester (- OC(=OR),
for exanple, as: a t-butyl ether; a benzyl, benzhydryl (diphenylnethyl),

or trityl (triphenylnethyl) et her a tr7|1rret hyl silyl or t-butyl dinethylsilyl
ether; or an acetyl ester (-0 O)CHS -0OAc). 10 For exanple, an al dehyde

or ketone (

(R2C(OR) ngtreggpg@%%@ | nﬁﬁfbﬁ% ea%%? %‘#? RSP'?H hg?%)—eé)%elg%%@)onverted
to a di et bae réadtiveRuagtionay gragr: t After Nretdesrréd)re@otmmirB/ol\&nthhe”mﬂhEr al cohol .
Farge  151EIEdBEe GPURL GOl &1 pledled SERURERY Do PEXERET o iU e
group rray,tl;g@,tgro%ﬁ@q ﬁj:hct,t)gé“@xarrpl e, as an amde (- NRCO-R) or a urethane
(- , for éexanple, a nethyl amde (-NHCO CH3); a benzyl oxy am de

(- NHGO OCHZCGHS -NH- Cbz); as a t-butoxy 20 am de (-NHCO OC(CH3)3

no e ooo) ! BB BxanRles BTl SR AN bR hrdtetll 3s SIS GORI 4R ?9|easar'?'?m832(:)

(- NH- NvocDC@®)R),Jot ékémprelmbsahbhgn BiHepxy lo'elrrz;cl<9bén;ﬂ~l|s}dr9r qeﬁhenﬂﬁre@hyr)
222tr|chloroethlox amde(- Troc as an allylox

(- NH Al | 08 trltﬂs(trwh@oymhylr)ﬁnqrhamm;@w Iyl lar’ryldén@thmélwﬁtbgr opAaN in

sui tabl e g l'i mnes) as a nitroxide radical (>N-O8).
For exarrp%g?&gé%gr E)o |03&§§r group may be protected as an ester for

exarple, as: an Cl_7alkyl ester (e.g., a net hyI ester; a t-butyl ester); a
G _7hal oakk?/ ester 'Pi a CL 7tri hal oal k ester)
triCl_7al K9 §x@gplegan qiﬁ‘%wd onggrodipdeay &r&rpte@tﬁd:qs Apieptal Brer (e.g.,
a benzyl S a
Tethyl am akORE ¢ ”5%%'3“3?%%%&%%“%%%@Eb”’*“b"&fbw' oS o) B
converted to a diether (>C(OR),), by reaction with, for example, a primary alcohol.
The aldehyde or ketone group is readily regenerated by hydrolysis using a large

15 excess of water in the presence of acid.

For example, an amine group may be protected, for example, as an amide (-
NRCO-R) or a urethane (-NRCO-OR), for example, as: a methyl amide
(-NHCO-CHs3); a benzyloxy amide (-NHCO-OCH,CgHs, -NH-Cbz); as a t-butoxy
20 amide (-NHCO-OC(CHas)3, -NH-Boc); a 2-biphenyl-2-propoxy amide (-NHCO-
OC(CH3)2C6H4CgHs, -NH-Bpoc), as a 9-fluorenylmethoxy amide (-NH-Fmoc), as a
6-nitroveratryloxy amide (-NH-Nvoc), as a 2-trimethylsilylethyloxy amide (-NH-
Teoc), as a 2,2,2-trichloroethyloxy amide (-NH-Troc), as an allyloxy amide
(-NH-Alloc), as a 2(-phenylsulphonyl)ethyloxy amide (-NH-Psec); or, in suitable
25 cases (e.g., cyclic amines), as a nitroxide radical (>N-O$).

For example, a carboxylic acid group may be protected as an ester for example,
as: an Cq7alkyl ester (e.g., a methyl ester; a t-butyl ester); a C4.7haloalkyl ester
(e.g., a Cystrihaloalkyl ester); a triC_7alkylsilyl-C4.7alkyl ester; or a Cs.zparyl-

30 Ci7alkyl ester (e.g., a benzyl ester; a nitrobenzyl ester); or as an amide, for
example, as a methyl amide.



For exanple, a thiol group may be protected as a thioether (-SR), for
exanpl e, as: a benzyl thioether; an acetam donethyl ether

(-S- CH2NHEO=0pE8) . It may be conveni ent or desirable to pcemsg/ooparify,
and/ or handle the active 5 conpound in the formof a prodrug. The term
"prodrug,” as used herein, pertains to a conpound which, when netabolised
(e.g., invivo), yields the desired actifge conpound. Typically, the
prodrug is inactive, or |less active than the active conpound, but may

provi de adﬁmxﬁm[dasa manblgnoug maydIJEIplrétbbﬁajdl a¥a tifibethiel plgm)i f‘or T téses 10
For exanpl B b‘?’i are ters of the active conpound (e.

physi ol ogl%BF%T’i ' Eﬁ’leé a?ﬁ-,t? ekl 9thertiS-eHeNHE(FO)Otis). ng met abol i sm
the ester group (-C(=O OR) is cleaved to yield the active drug. Such

esters may be forned by esterification, for exanple, of any of the

car boxyl i dt Elycbeyconnsniars o(rde(sn:ﬂ)lafb preparbepmemd/ooha@mdhe wctity Where
Qt.ectipn of ot her reactiye groups present in the

ggfreﬁ?r Icg';r%doue@no(# '8%8\&'@1 Bl p&%‘?ﬂ"@t & t8FM; "pradseq) A8 diseghhareinepedains uch
met abol i cablaycompolied ABich! Wh'eﬁ%é'@%oh&ﬂf?e of it J?ﬁo)f greraé e dgsﬁ’regac%QR

wherein Ris: Cl_7al kyl e.
-t Bu) ; 01007%99Lms’a| Pxnlcqlbi gﬁe pr@drugnsuhqctlvezo( N,ssl-a(ttlee thdretheradtiothy | ;

AL T R R

1- (1- et horgpdrieet hyl ) et hyl - car bonxyl oxyet hyl; 1-(benzoyl oxy) et hyl ;

i sop{d)poxy- car bonyl oxynet hyl ;
For example, some prodrugs are esters of the active compound (e.g., a
physiologically acceptable metabolically labile ester). During metabolism, the
ester group (-C(=O)OR) is cleaved to yield the active drug. Such esters may be
formed by esterification, for example, of any of the carboxylic acid groups

15 (-C(=0O)OH) in the parent compound, with, where appropriate, prior protection of

any other reactive groups present in the parent compound, followed by
deprotection if required.

Examples of such metabolically labile esters include those of the formula -
20 C(=0O)OR wherein R is:

Ciralkyl

(e.g., -Me, -Et, -nPr, -iPr, -nBu, -sBu, -iBu, -tBu);

Ci7aminoalkyl

(e.g., aminoethyl; 2-(N,N-diethylamino)ethy; 2-(4-morpholino)ethyl); and
25 acyloxy-Cq.zalkyl

(e.g., acyloxymethyl;

acyloxyethyl;

pivaloyloxymethyl;

acetoxymethyl;
30 1-acetoxyethyt;

1-(1-methoxy-1-methyl)ethyl-carbonxyloxyethyl;

1-(benzoyloxy)ethyl; isopropoxy-carbonyloxymethyl;

1-isopropoxy-carbonyloxyethy!; cyclohexyl-carbonyloxymethyl;



1-i sopr opoxy- car bonyl oxyet hyl ; cycl ohexyl - car bonyl oxynet hyl ; WD 03/ 059885
PCT/ GB03/ 00102 -73- 1-cycl ohexyl -carbonyl oxyet hyl ;

cycl ohexyWwopnsmssbonyl oxynet hyl ;  1-cycl ohexyl oxy- car bonylpayGroaph102
(4-tetrahydropyranyl oxy) carbonyl oxynethyl; 5

1- (4-tetrahydropyranyl oxy) car bonyl oxyet hyl ;
(4-tetrahydropyranyl)carbonyl oxynet hyl nd

1-(4- tetrahydropyranyl)carbonyloxyethyl% Al so, sone prodrugs are

acti vated 1e@>z¢r<5wé)dyp@g,lbbn§,@x?létﬁw the active conpound, or 10 a conpound
whi ch, upon furtheér chemi cal reaction, yields the active conpound (for

exanpl e, &¥ClohexylEryFcattDRpPXy IR, etc) For exanple, the prodrug may
be a sugary cosi de conjugate, or nay be an am no acid
ester deri ngc[élﬁe/e%gyﬁoé&'&%r%?ﬁﬂ&x Igg?%conveni ence, many chenmical noieties are
repr esent thmrwrbnﬂawbarb&wwwméﬂh?ﬂs I ncluding but not limted to,

methéu (I\/b) eth (Et), rop (nPr) I so-propyl (iPr), n-butyl (nBu),
sec- bButy v@mwmvlowbmgonyl@xxeibmy| (tBu), 20 n-hexyl (nHex),

cyclohexy bi Ph), benzyl (Bn), naphthyl

(naph), tho'r_gﬁs)(dl{}%‘gfgﬁzI oé@y &Q&ﬁg A2 yl (Bz), and acetyl (Ac). For

conveni ende(4- -tetmahydiopyrargl) cabopploxgethane represented using wel | known
argl) loxgisthgl).

abbrevi ati ons, incl udi ng but not lrmted to, nethanol (MeOH), ethanol
(EtOH), iso 25 pr opanol -PrOH), nethyl ethyl ketone (MEK), ether or

chior de. /s Oristodnishictactifigh eriyaticall (YiGIOWELRAYE chRfouha"0P
dbﬁg;lyl farommmimd(wg upcm fuatingd ch&nnicaanh réaitioh, Vlehig ;Fég&ﬁ?ﬁggﬁgbggw de

s
((:orrpounds?f(??éf(% EG?'@éé’?\\éﬁlﬂ;@ﬁbgﬁqs&F@éats%ﬁcc)b?(grl%ﬁm (tbedProdrug. | the
Figures dheguss adugal adtivatiVBes tR&dIRostid 8énjugate, or may be an amino acid

ester derivative.

15 Acronyms

For convenience, many chemical moieties are represented using well known
abbreviations, including but not limited to, methyl (Me), ethy! (Et), n-propyl (nPr),
iso-propyl (iPr), n-butyl (nBu), sec-butyl (sBu), iso-butyl (iBu), tert-butyl (tBu),

20 n-hexyl (nHex), cyclohexy! (cHex), phenyl (Ph), biphenyl (biPh), benzyl (Bn),
naphthyl (naph), methoxy (MeO), ethoxy (EtO), benzoyl (Bz), and acetyl (Ac).

For convenience, many chemical compounds are represented using well known
abbreviations, including but not limited to, methanol (MeOH), ethanol (EtOH), iso-

25 propanol (i-PrOH), methyl ethyl ketone (MEK), ether or diethyl ether (Et,0), acetic
acid (AcOH), dichloromethane (methylene chloride, DCM), acetonitrile (ACN),
trifluoroacetic acid (TFA), dimethylformamide (DMF), tetrahydrofuran (THF), and
dimethylsulfoxide (DMSO).

30 Synthesis

Several methods for the chemical synthesis of compounds of the present invention

are described herein (see, e.g., the Figures discussed below). These and/or other



WO 03/ 059885 PCT/ GB03/00102 -74 well known nethods may be nodified and/ or
adapted in known ways in order to facilitate the synthesis of additional
conmpoundswaislosesss he scope of the present invention. 5 FipgarGBok/ods2a
schene illustrating a chem cal synthesis nethod for 3,6-diam no- acridone.
The reagents/conditions for the steps in this figure are: (i) KNOG3 /
H2SO4; (ii) G 03, AcOH reflux; (iii) Syd2 / HC, 90-100C. Figure 2 is a

schenme illustrating a chem cal synthesis net hod for 2, 7- di am no 10
acr i done. wEl&niowaORRtTIRARE tb'ecmédlfea hBfsr rﬁiv% (i) Cu
[ cusor 1 ot T oG e ey e triaditiod a ﬁ d i kridwh wags Ifoisfis ' ooc,

5 hr; (ii fe)CIlrtat?she sry@msn@t;dduml cpefpawmdswtym theSsdapesofdha eresent
|IIustrat hem cal synthesis nethod for 2,6-diam no- 15 acridone. The
reagents/congl'l P| ons for the steps in this figure are: (i) Cu, CQusO4,

K2CO3, H2Q, (ii) H2SO»4, H2G (iii) Na2S, NaOH Figure 4 is a schene
illustrating anot her chem cal synthesis nethod for 2, 6-di am no-acri done.
The ﬁeageﬁiﬁf@ drigia sieEne 8‘#8&1&@&@@bemlwltsmn@eslsgue@o@rfer 3,8diamipo-acet i ¢

anhydri deg fiflhe NRRETE; édt%/):o{?&k%r%‘fojr RS sgeﬁg%ngﬁlggf' L tﬁﬁ%ﬂ HeQ

Figure 5 I's a schene fi rng a chem

2, 6- di ani heSOar(i) Qir@g, ACOW; defaux (i)} BeCh, diHG, 9818902C6- di ani no- acri di ne. The
reagents/condi tions for the steps in this figure are: (i) Na/Hg, 2% aq
NaOH. 25 Figure 6 is a schene illustrati ng a chem cal synthesis nethod for

certain F*Igﬁ#é’?tl!sta%&%n?é?ﬂlhgfré'ﬁﬁg é’t:hé 91?@1@&3”%@1%'@?? 7T5\§ ino-

reagents/conditions for the steps In ure are: ace one
(BodP20, aerdeng.i The reagerﬁ»/sqnditumn@oemﬁ)a@ps i ithis figlatdCl(i) Cut/@eSOBY usi ng

CH2 di f di f th
SrELh PREGB e slety e B el Al OB GLA A RgRS,
chem cal mmmm,rmg@,qgﬂmr certain disubstituted acridines of the

present invention. The reagents/conditions for the WD 03/ 059885
PCT/ GB03/ 00102

Figure 3 is a scheme illustrating a chemical synthesis method for 2,6-diamino-
15 acridone. The reagents/conditions for the steps in this figure are: (i) Cu, CuSOj,
K2COs3, Hy0; (ii) H2SO4, H0; (iii) NayS, NaOH.

Figure 4 is a scheme illustrating another chemical synthesis method for
2,6-diamino-acridone. The reagents/conditions for the steps in this figure are:
20 (i) acetic anhydride, H20, Na,COj3; (ii) pentan-1-ol, KCO3, Cu; (iii) HSO4, H,0.

Figure 5 is a scheme illustrating a chemical synthesis method for 2,6-diamino-
acridine, 2,7-diamino-acridine, and 2,6-diamino-acridine. The reagents/conditions
for the steps in this figure are: (i) Na/Hg, 2% aq NaOH.

25
Figure 6 is a scheme illustrating a chemical synthesis method for certain
disubstituted acridines of the present invention. The reagents/conditions for the
steps in this figure are: (i) acetone, (Boc).0, Et;N; (ii) NaH, DMF, CICH2(CH,),R;
(iii) 10% HCI, EtOAc. By using appropriate halides (e.g., CICH,(CH,),R), different
30 acridines of the present invention are obtained.

Figure 7 is a scheme illustrating a chemical synthesis method for certain
disubstituted acridines of the present invention. The reagents/conditions for the



-75 steps in this figure are: (i) acetone, (Boc)20, Et3N;, (ii) NaH, DWVF,
CICH2(CH2)nBr; (iii) EtOH KI, NHR2. By using appropriate dihalides (e.g.,
Cl CH2( CH2woBs)39samd appropriate am nes (e.g., NHR2), dif fremasrosmcrozdi nes
of the present invention are obtained. 5 Figure 8 is a schene illustrating
a chem cal synthesis nethod for certain disubstituted acridines of the
present invention. The reagents/conditipfs for the steps in this figure
are: (i) DWMF or THF; (ii) reducing agent: NaBH4 or NaCNBH or NaB( QAc) 3H.

By using Ws)mrth%tfﬂg@éd\@étym%e(&)é)-(Boaéi@gﬁh D Nai bmgﬂebﬁ%f&@@réﬂi nes

of the present invention are obtained. ure is as usttating a
cheni cal dUinEHREH KI.rhidRed Bydisingeappiiopriatti dihblidest (et @ dCiii(@bhyBrpfanthe

ety Ot leahfed FERT AR Aistert Aeribas o FroudiaRgnt biventer are " ©
NaB( OAc) 3idbtdsedsi ng appropri ate al dehydes (e.g., R(CH2)nCHO ,6 different

acri gjnes of the present invention are obtained. Figure 10 is a schene
illustrating a chem cal synthesis nmethod for certain disubstituted

acridones t.aj ' I |, di f e esent. 20 i nvention.

The reagentg; g?ﬁi??@éﬁ??%? hféﬁi%ﬂg%gﬁlﬁ%élﬁwgﬁsﬁgw%gméf@y %?H?'”DIVF or THF;

Ei i g r edudiisupstitded a}glﬁwaeu obtheNarésBht inve it CPiss fd(;cighehgé/barzd?ﬁ&i@formé I) ux; .
iv) NH2Y,  CHCI 3, .r ux. in ropriate al dehydes (e.g., RCHO, an

appr opr i atSéGpéMfﬁE@ {rg .afeﬁﬁl’gﬁ!: Ogi-lﬁl'ﬁgr(@rﬂed&@'lngcﬁg‘?@§ NaBidier &ﬁ@é‘lﬁfﬂ or

i nventi on NHEROANIR BGsi A9k | byl t] chemi cal

synt hesi s net .h(fgg% or Bgerst"?zgs?] ﬁtPl‘?ﬁ??%@éﬁQf??&?ﬁ@?ﬁ@t H@gsﬁgsent

i nvé® i onactidinessd g pegseohiniventiors afeoobtamed. steps in this figure are: (i)

Et OCOCl; (ii1) POCI 3, reflux; (iii) NH2Y, CHCI 3, reflux; (iv) deprotection;

(v) DMF or THE, RCHO (vi) reducing agent: NaBH4 or 30 NaCNBH3 or

NaB( CAc) 3iiguBg Qisiangchmine MRkirafity awhegficdl 8yBthesNTRMhod¥BF ceABRT OPT i at e

al dehydes ?e. 9., RCHO), different acridineS of the present invention

disubstituted acridones of the present invention. The reagents/conditions for the
steps in this figure are: (i) DMF or THF; (ii) reducing agent: NaBH, or NaCNBH or
15 NaB(OAc);H. By using appropriate aldehydes (e.g., R(CH,),CHO), different

acridones of the present invention are obtained.

Figure 10 is a scheme illustrating a chemical synthesis method for certain
disubstituted acridones and certain trisubstituted acridines of the present

20 invention. The reagents/conditions for the steps in this figure are: (i) DMF or THF;
(ii) reducing agent: NaBH4 or NaCNBH or NaB(OAc);H; (iii) POClI5, reflux:
(iv) NH2Y, CHCI;, reflux. By using appropriate aldehydes (e.g., RCHO), and
appropriate amines (e.g., NH.Y), different acridines of the present invention are
obtained.

25
Figure 11 is a scheme illustrating a chemical synthesis method for certain
trisubstituted acridines of the present invention. The reagents/conditions for the
steps in this figure are: (i) EtOCOCI; (ii) POCI;, reflux; (iii) NH2Y, CHCI3, reflux:
(iv) deprotection; (v) DMF or THF, RCHO; (vi) reducing agent: NaBH, or

30 NaCNBHj; or NaB(OAc);H. By using appropriate amines (e.g., NH,Y), and
appropriate aldehydes (e.g., RCHO), different acridines of the present invention
are obtained.



are obtained. WO 03/059885 PCT/ GB03/00102 -76 Figure 12 is a schene
illustrating a chem cal synthesis nethod for certain trisubstituted

acri di neswofoswbesspr esent invention. The reagents/conditi oRETIGBO3MIW2 St eps
inthis figure are: (i) NaH RCH2(CH2)nd ; (ii) deprotection. By using
appropriate amnes (e.g., NH2Y), and appropriate halides (e.qg.,

RCH2(CH2) nCl), 5 different acridines ofgthe present invention are obtained.
Figure 13 is a schene illustrating a chem cal synthesis nmethod for certain

trisubsti AN oty | LOR. f .s/ condi tions
for the E@ggésj‘l??lg ?ﬁcgsﬁegﬁ‘#éé@r"g"??F%G"Fﬁgmégﬁa"&%@%f (11 E rI§-|2 Pd/ C,
(iii) H+ {risapstitutect awidineslof thepresznt ided@on. KKhedeagénds/quiditiomssphthei ¢ aci d
(PPA); (vi) POC13, .NH2Y, CHC13 [ \ppy opri at e. al dehydes (e.g.,
korDOHoy | SRS Taas Gpbrere Ak, ReHaIGHARRAY At dioBnEsnai nes ot ¢ he
present i i . N I ZGHelr i gl | ) 19), a

Cher cal R e Y o ) S el oo (o Oy R CHI ),

r eagént s/ didfeentiasridines rof the peasept invention erdg obfainedare: (i) CH3COOH, Br2,
reflux. Figure 15 is a schene illustrating a chem cal synthesis nethod for
3, 6-di chl oroacri done. The reagents/conditions for the steps in this figure

are: 20 Figuréi3Si¥a shabiA illfstenting d 6hérpical SEReSs imdtHad fat édttrim chem cal

synthesis nmethod for _2,6-dichloroacridone.” The reagents/conditions for the
steps in tisubstitutad acridires of thp nresentdpygndion( iTihe neagents/eqdionsfer thegure 17
[ h kI at . i 1.\t f ' -

tri oubsti FoPadh 1k fighidl et PREISHIr, NACISR, XuW: PAFC @ rETkBidtection)

fi gd0e ar @v) CQj CuSy, KiCP3;RODBlypkosphoristaRid (FEFA); 3vi) BOCIs, Mg, ipHOR! i at e

am nes (e.g.,.RCH2(CH2)nNH2), and app i am nes (e, qg., NH2Y),
di 1 or ent BAYSING Moef'gteﬁ@%@%&r@éﬁn@&"p{ﬁg@eﬁ 8RJ APErenidie REUNES\D 03/ 059885
PCT/ GBO3/ &Q&PNHZY), different acridines of the present invention are obtained.

Figure 14 is a scheme illustrating a chemical synthesis method for
15 2,7-dibromoacridone. The reagents/conditions for the steps in this figure are:
(i) CH3COOH, Bry, reflux.

Figure 15 is a scheme illustrating a chemical synthesis method for
3,6-dichloroacridone. The reagents/conditions for the steps in this figure are:
20 (i) H2SO4, NaNO,.

Figure 16 is a scheme illustrating a chemical synthesis method for
2,6-dichloroacridone. The reagents/conditions for the steps in this figure are:
(i) KOH, CHCIj; (ii) H2SO4, NaNO;,
25
Figure 17 is a scheme illustrating a chemical synthesis method for certain
trisubstituted acridine. The reagents/conditions for the steps in this figure are:
(i) Pd; (ii) POCIs; (iii) NH.Y, CHCIs. By using appropriate amines
(e.g., RCH2(CH2),NH,), and appropriate amines (e.g., NH.Y), different acridines of
30 the present invention are obtained.



-77 Additional relevant synthesis nethods are described in, for exanple,

Mat sunmura, 1929, Korolev et al., 1977, and |.G Farbenindustrie Akt.-GCes

i n Frankfwoto3msdsB; 1930, and the references cited therei PCTEGRISP810The
present invention provides active conpounds, specifically, active acridines
and acridones, as described herein. 10 The term"active," as used herein,
specifically includes both conpounds wfh_. intrinsic activity (drugs) as
wel | as prodrugs of such conpounds, which prodrugs may thensel ves exhi bit

little or Amitimmiregy'v_anasydtwééiymeTh&ngé:%S@éEcribeuwfbpaxé}h@% MaAYiHER, acti ve
conpounds ich inhibit telomerase. 15 The present invention also provides

met hods of 194hilorelex @t bl 49ef.and | G nFarbenimdystrie Akt-Ges, in Foapkfugiald.,

cont acti ng | f.f [ unt of an active conpound, as
descri bed ﬁ%ﬁﬁ?hatﬁﬁhgﬁﬁgg sé%%ﬁéﬁ§¢ﬁﬁﬁe method is performed in vitro. In
one enbodi nent, the nethod is perfornmed in vivo. 20 The term "inhibiting
tel onerase,” as used herein, includes: inhibiting telonerase activity;
inhib'ting—ﬂﬁ% formati on of telonerase conplexes; and inhibiting the
activity of telonerase conplexes. 25 One of ordinary skill in the art is
readily able to determ ne whether or not a candidate conpound inhibits

t el omer aselhecpiesenyinveotior peavides, active casgmyndbj specificayly cadtiverticeidines be used

in order t s the telogerase inhibition offered by a particular
conpound iagmﬁ%%@)lnﬁéd@ HEp¢DE I"es bel ow. 30 The present invention al so
provi des nethods of inhibiting telonerase in a cell, conprising contacting

said cell with an effective amount of an active conpound, preferably in
t he Yor m ofhextepmapetiva lias siard heteio ssnesifically inghudsist bath coBymunds wittt hod nay

be practi SRnkR Al (Hughad Welt 'as%?ogr%/g reden E’%p%'ﬁﬂ é°v9 26 préczr%gs

may themselves exhibit little or no intrinsic activity.

The present invention also provides active compounds which inhibit telomerase.
15
The present invention also provides methods of inhibiting telomerase, in vitro or
in vivo, comprising contacting a cell with an effective amount of an active
compound, as described herein. In one embodiment, the method is performed
in vitro. In one embodiment, the method is performed in vivo.
20
The term "inhibiting telomerase," as used herein, includes: inhibiting telomerase
activity; inhibiting the formation of telomerase complexes; and inhibiting the activity
of telomerase complexes.

25 One of ordinary skill in the art is readily able to determine whether or not a
candidate compound inhibits telomerase activity. For example, one assay which
may conveniently be used in order to assess the telomerase inhibition offered by a

particular compound is described in the examples below.

30 The present invention also provides methods of inhibiting telomerase in a cell,
comprising contacting said cell with an effective amount of an active compound,

preferably in the form of a pharmaceutically acceptable composition. Such a
method may be practised in vitro or in vivo.



The present invention also provides active conpounds which (a) regul ate
(e.g., inhibit) cell proliferation; (b) inhibit cell cycle progression; (c)
pronote wWpepbsss; or (d) a conbination of one or nore ofPCrhana/00H2 Thus,

t he present invention also provides nethods of (a) regulating (e.g.,
inhibiting) cell proliferation; (b) inhibiting cell cycle progression; (c)
pronoting apoptosis; or (d) a conbinatypn of one or nore of these, in
vitro or in vivo, conprising contacting a cell with an effective anmount of
an active conmpound, as 10 described herein. One of ordinary skill in the
art is readily able to determ ne whether or not a candi date conpound

regul ate (Tdeqresenttinyentioncalsd ppovides actvel compaireds Wisich €xpidgufate assays

whi ch may ,conveniently be used to assess the activity offered by a 15
particul af -goﬁg'a'bﬁﬂ(?%lfwﬁ@%wbé@ i lsbetr&e"ésvsmr@sr%émw_(cmemtgnm e, a
sanpl e of apeplasis; &r gd) a LoMBIALIHBGhE dFoR%RGW in vitro and an active
conpound brought into contact with said cells, and the effect of the
comp&und on those cells observed. As an exanple of "effect," the

hol ogi f the cells.(e. g. i dead, . b
ot or i ned Moy B8 SR ns R REE Bitides Detnslscetia leekfating Gidni | uone on
the cel | sjnHiitisgy@ell frelifesstibrasb)@nhibit L dyRledbroge@nas (ELpidRiding of the

efficacy of the conpound in nethods o tréating a patient carryrng cells
of the safROBOSISuCR(I)3 prMbEtioROhens asmarecfithese, in o, oriheiviopvent i on

; h . o nisteri
subj ot | SONBESmOEadiat e At S LriechPE R Gira by 38 Aelie Himaitndrad,
actilPe cdapcnbetl hgreaf.erably in the form of a pharnmaceutical conposition.

30 The invention further provides active conpounds for use in a method of
treatment of the human or ani mal body by therapy, exanple, in the

L1 cat rent gl of srafey SN RGOH RSLARA R/ SERMANIORa1i), Fstal oo by

tel omerase, cancer, a proliferative condition, or other condition as
candidate compound regulate (e.g., inhibit) cell proliferation, etc. For example,

assays which may conveniently be used to assess the activity offered by a
15 particular compound are described in the examples below.

For example, a sample of cells (e.g., from a tumour) may be grown in vitro and an
active compound brought into contact with said cells, and the effect of the
compound on those cells observed. As an example of "effect," the morphological
20 status of the cells (e.g., alive or dead, etc.) may be determined. Where the active
compound is found to exert an influence on the cells, this may be used as a
prognostic or diagnostic marker of the efficacy of the compound in methods of

treating a patient carrying cells of the same cellular type.

25 Methods of Treatment, Etc.

The invention further provides methods of treatment, comprising administering to a
subject in need of treatment a therapeutically-effective amount of an active
compound, preferably in the form of a pharmaceutical composition.

30
The invention further provides active compounds for use in a method of treatment
of the human or animal body by therapy, example, in the treatment of a condition



descri bed herein. The invention further provides the use of an active
conpound for the manufacture 5 of a nedicanent, for exanple, for the

t r eat mrentwofosassehdi ti on nedi ated by tel onmerase, cancer, PaTEGRIZ0D®RAt | ve
condition, or other condition as described herein. Treatnent 10 The term
"treatnent,"” as used herein in the context of treating a condition,
pertains generally to treatnent and tzﬁr_apy, whet her of a human or an
animal (e.g., in veterinary applicatiofis), in which sone desired

or ogr ess. Bdted BY PrRiRte XRfoeh & nraEPiRlelcaridfos, o o' BRaRonel
pr ogr ess, désdribled Hereinhe rate of progress, anelioration of the condition,

and cure of the condition. Treatnent as a prophylactic nmeasure (i.e.,
prophylaxis) is also included. The term "t herapeutically-effective

amunt, " e HRRAMBR F&fkr 0098%&@% e LS Hﬂé‘ﬁ acti® é&%?BEn&’fforatﬂe%éﬂdect%PémO“”d’
or a material, conposition or dosage form conprisSing an active conpound,
whi ch i s ef &4 ewdicaenéms farrexdmpleidors theetreltaient df atchadiipauhediadd Bt |

commensurate with a reasonahl e benefit/risk ratio. The term"treatnent"”
hel udes ETBETRSE: GG o8 PSR GoPPBRether Sondiicm a6 AgsoRisth: or e
treat ment gglin t herapi es are conbi ned, for exanple, sequentially or

si mul t aneously. Exanples of treatnments and therapies include, but are not
limted to, chenotherapy (the admi nistration of active agents, including,

e.g., drugs%t anEibodies (e.g., as in inmmunotherapy), prodrugs (e.g., as in
phot odyna rapy, GDEPT, ADEPT, etc.); surgery; radiation therapy; and

geneot herapy. 30 Active conpounds nay al so be used, as described above, in
conmbi nation therapies, that is, in conjunction with other agents, for

exanpl e, E9edROX tecaigent. as werd Beown ¥ §iertonterY trting a capiition, pertains
Anti - Tel ogEr a3fy PRLAFAAtYNY therapy, whether of a human or an animal (e.g., in
veterinary applications), in which some desired therapeutic effect is achieved, for
example, the inhibition of the progress of the condition, and includes a reduction in
15 the rate of progress, a halt in the rate of progress, amelioration of the condition,
and cure of the condition. Treatment as a prophylactic measure (i.e., prophylaxis)
is also included.

The term "therapeutically-effective amount," as used herein, pertains to that
20 amount of an active compound, or a material, composition or dosage form
comprising an active compound, which is effective for producing some desired

therapeutic effect, commensurate with a reasonable benefit/risk ratio.

The term "treatment” includes combination treatments and therapies, in which two
25 or more treatments or therapies are combined, for example, sequentially or
simultaneously. Examples of treatments and therapies include, but are not limited
to, chemotherapy (the administration of active agents, including, e.g., drugs,
antibodies (e.g., as in immunotherapy), prodrugs (e.g., as in photodynamic
therapy, GDEPT, ADEPT, etc.); surgery; radiation therapy; and gene therapy.
30
Active compounds may also be used, as described above, in combination

therapies, that is, in conjunction with other agents, for example, cytotoxic agents.



The present invention also provides active conpounds which are

anti-tel onerase agents, and which treat a condition nedi ated by

t el omer aswo 03/03986st erm "a condi ti on nedi ated by tel oneraseCT/Gam3newd herein
pertains to a condition in which tel onerase and/or the action of
telonerase is inportant or necessary, e.g., for the onset, progress,
expression, etc. of that condition. 10ggne of ordinary skill in the art is
readily able to determ ne whether or not a candidate conmpound treats a

condi ti onaREGefRe Y% AgiegRsese for any particular cell type. For
exanpl e, Hgﬁvs—vvﬁrlT'é—n@y‘ﬂmV'enl ently be used to assess the activity
offered by a particular conpound are described in the exanples below. 15
Ant i cance | i cations Th resent invention also, provides. active
conpounds HAPEIFSE INGREIPR AIRcEoVidge Acdve SARPOLEYE WElkTL e SbiSIHTS 2sene
present i Hysits] MM dhich SR\ SSRIItEH Medmtad by t@siidigs&ancer, conprising

adm nistering to a subject in need of treatnent a therapeuttcally-effective
anoudt of an active conpound, as described herein, preferably in the form
of a pharpmceutigcal ¢ ositiqn, 2 e of erdinary skill in the art is
Feadi 1y abhe 10 cecefdRE My de ot ate. "8 SR helebamrlin it cat s o
cancer ouscériibr inoRhicAneldmerass hhé/ar tie a6tidn dMBRMTaEe iLHAIGHMt oRSSays

whi ch may convenlentl¥ be used to assess the activity offered by a

parti cul aRecassphliead-afas the oppeth BEPArass, IRXPESESIAN, &fc. i that copditipRe” t er m
"anticancer agent" as used herein, pertains to a conpound which treats a
cancer (i.e., a conpound which is useful in the treatnent of a cancer). The
ant g canc@needfioedinarnpeskilhin the drhisoegdilyoatse 4o determimeaiatiies s not acl udi ng but
not |imted to, the regul ation of cell proliferation, the inhibition of

cel | cycl EANKISIate) QsaRL) tsaRangFianmedig e‘i)(?lf)é&%’@lr%ﬁi Of RBY iPRFRANAT on of
angi ogenegdisihkhedr ARHIO hsthy S RMicH A9¢ cRoSHERly be LBED 9 Bbdidsi tAB Of

met astasitzéu(sttyﬁte3 sprreagﬁfyg ‘a tu¥mur|fro icts or%ggtl)yrysn,3 t he (?nhigﬁsttﬁon of

i nvasi on acthvity offecedibypfa particular cahpgundate desagibiedun itheyexampiels belowict ur es) ,
or the

15 Anticancer Applications

The present invention also provides active compounds which are anticancer

agents, and treat cancer.

20 Thus, the present invention also provides methods of treating cancer, comprising
administering to a subject in need of treatment a therapeutically-effective amount
of an active compound, as described herein, preferably in the form of a

pharmaceutical composition.

25 One of ordinary skill in the art is readily able to determine whether or not a
candidate compound treats a cancerous condition for any particular cell type. For
example, assays which may conveniently be used to assess the activity offered by

a particular compound are described in the examples below.

30 The term "anticancer agent" as used herein, pertains to a compound which treats
a cancer (i.e., a compound which is useful in the treatment of a cancer). The
anti-cancer effect may arise through one or more mechanisms, including but not

limited to, the regulation of cell proliferation, the inhibition of cell cycle



pronoti on of apoptosis (programmed cell death). Exanpes of cancers are 5

di scussed below. Anti proliferative Applications The present invention also
provi des wotmsmsssdnpounds whi ch are antiproliferative 10prPagaros/ooiDbe t erm
"antiproliferative agent” as used herein, pertain to a conpound which
treats a proliferative condition (i.e., a conmpound which is useful in the
treatnent of a proliferative condition). Thus, the present invention also
provi des nethods of treating a prolifer&tive 15 condition, conprising

adm nistering to a subject in need of treatnent a

t her apeut ipcegregsionif ’etwtihhibitiammimngiﬁgemsm(the/brmaﬁpmoﬁdewatﬂodcdayese'.die)d

her ei n, ref £.a f.orm of a rpaceutd cal. co sition.
ordi nary k?|n| 't?ﬁ rﬁ/ﬂtmgﬁqs?? ,(tg]g(ﬁpr?,acgg B 1Yrgow, ‘Jtr%mﬁsn mlﬂ?f\emhg)r't'%[fa 20
candi dat e |&@'§Rﬂﬂ{iﬁe st%%tdsofétur%m EEIR intd M&i ﬁ@@@hﬁg ﬁGrnﬁélrstlft%YurB@)f orend ar cel |l
type. For exanple, assays which may convem ently be used to assess the
activity poemetieq Obﬁpgptpaﬁt me@ﬂ"@ﬂmlﬁﬁﬁth} eExaropes Dédanwrﬁﬁéeexarrpl es
bel o Th proliferation,” "proliferative condition,'

pro}gl fer sicg'ég%lj %Fdd"er " and 25 "proliferative disease," are used

I nt erchangeably herein and pertain to an unwanted or uncontrolled cellular
proliferation of exceSS|ve or abnormal cells which is undesired, such as,
neopl ast i &N af= cationg invitro or in vivo. 30

Exanpl es of proli ferative conditions incl ude, but are not limted to,
beni gn, pre-malignant, and malignant cellular proliferation, including but
not lim té’dhetpresennteinpéramlwldrcmidmacstiv@ecognpodﬂdstmyh mantjpnodifmative

a5 i @OERal TR IAeay BB Ierol DA b AR ERRCDGP DA & OBy

col on canggich e8RS chﬂﬁérQﬁVB%or@H{ﬁér\ k. CRAESMPOIRD WHidPisAlsfQan o -
testicul ar cancer, liver cancer, kidney cancer, bladder cancer, pancreas

cancer, Iieatmeohefe proliferatieeonditeniosar coma, Kap05| s sarcoma, nelanoma),
| eukem as, psoriasis, bone diseases, fibroproliferative disorders (e.qg.,
of connective tissues),

Thus, the present invention also provides methods of treating a proliferative

15 condition, comprising administering to a subject in need of treatment a
therapeutically-effective amount of an active compound, as described herein,
preferably in the form of a pharmaceutical composition.

One of ordinary skill in the art is readily able to determine whether or not a

20 candidate compound treats a proliferative condition for any particular cell type.
For example, assays which may conveniently be used to assess the activity
offered by a particular compound are described in the examples below.

The terms "cell proliferation,” "proliferative condition,” "proliferative disorder,” and
25 "proliferative disease,” are used interchangeably herein and pertain to an

unwanted or uncontrolled cellular proliferation of excessive or abnormal cells

which is undesired, such as, neoplastic or hyperplastic growth, whether in vitro or

in vivo.

30 Examples of proliferative conditions include, but are not limited to, benign,
pre-malignant, and malignant cellular proliferation, including but not limited to,
neoplasms and tumours (e.g., histocytoma, glioma, astrocyoma, osteoma),
cancers (e.g., lung cancer, small cell lung cancer, gastrointestinal cancer, bowel



5 and at herosclerosis. Any type of cell may be treated, including but not
limted to, lung, gastrointestinal (including, e.g., bowel, colon), breast
(mammar y)woosasesan, prostate, liver (hepatic), kidney (reqcalgosbbadder,
pancreas, brain, and skin. 10 Additional Uses Active conpounds may al so be
used as cell culture additives to inhibit telonerase, for exanple, in
order to regulate (e.g., inhibit) cell ggroliferation in vitro. 15 Active
conmpounds nay al so be used as part of an in vitro assay, for exanple, in
order {0 @ahGrTLOBN WARLEE bréadtRBANGRES ol Earclioh®l Yorb@alieasiddr, 1 om
treatment with the conpound i n question Active conpounds may al so be
used as at@ttlgn@apancerohvmmee kidneyacarass djadder canceg pancreasesancey, ot her

active co r tel rase inhibitars, other nticance ent s,
ot her ant E%ﬁﬁ%gﬁ%? %g %osaéch{nal% Sé?rcﬂcﬁ'?ﬁ‘ m@f‘amﬁﬁeug@“%%
active coppetidls, Mor@wgmhbﬁc@irolﬁ@moé ididordercqBRY.) &f MHeQﬁv@ﬁééu‘é%?
conpound may be adm nistered to a subject by any convenient route o

adm Ri st r 80d @herapelernsis.syst eni cal | y/ peri pheral | y or topically (i.e., at
the site of desired action). 30 Routes of adm nistration include, but are
not limted to, oral (e.g, by ingestion); buccal; sublingual; transdernal
(i ncl ud| nAnyeymp of ¢l map&‘edl’eated aatladingesut not limiteans nruﬁQSQéstl(dnﬂéth@lng
e.g., 8 Eatch pl aster, etc,); intranasal (e.g by nasal WD 03/ 059885
PCT/ GBOB/ Belyding. g9. %%?) 00'8811|béﬁa?(téﬁ@mmﬁv)e%d%pﬁyost@tﬂ. fatdhgpatic)g. , by
i nhal atIOEldﬂé lS,réﬂé fb@db@? pén'&?éa%%rédﬁ'élﬂislﬁng , via an aerosol, e.g.,

t hrough t nose rectal . y suppository or enema)

vagil@al (e.g., by pessary); parenteral for exanple, by

Additional Uses

Active compounds may also be used as cell culture additives to inhibit telomerase,
for example, in order to regulate (e.g., inhibit) cell proliferation in vitro.

15
Active compounds may also be used as part of an in vitro assay, for example, in
order to determine whether a candidate host is likely to benefit from treatment with

the compound in question.
20 Active compounds may also be used as a standard, for example, in an assay, in
order to identify other active compounds, other telomerase inhibitors, other

anticancer agents, other antiproliferative agents, etc.

Routes of Administration

25
The active compound or pharmaceutical composition comprising the active
compound may be administered to a subject by any convenient route of
administration, whether systemically/peripherally or topically (i.e., at the site of
desired action).

30
Routes of administration include, but are not limited to, oral (e.g, by ingestion);
buccal; sublingual, transdermal (including, e.g., by a patch, plaster, etc.);

transmucosal (including, e.g., by a patch, plaster, etc.); intranasal (e.g., by nasal



i njection, including subcutaneous, intradermal, intranuscular, intravenous,
5 intraarterial, intracardiac, intrathecal, intraspinal, intracapsular,
subcapsul wn,03/06988% aor bi tal , intraperitoneal, intratrachealpCcTsasmsobvioeul ar,
intraarticular, subarachnoid, and intrasternal; by inplant of a depot or
reservoir, for exanple, subcutaneously or intramuscularly. 10 The Subj ect
The subject may be a prokaryote (e.qg.,._ pteri a) or a eukaryote (e.g.,
protoctista, fungi, plants, aninmals). The subject nmay be an animal, a

I
monotr eme T et |"F¥§V@P’B?%Etlﬂﬂ'%“a$ﬁ<ﬁ% of Fgsth ol il ©
hanst er, dherapy usingh&sg) ylamnaeresobegg theougihuthe) moath draypme)y ebtal €ée.g.,, a
rabbit), avian cani cat),

. g., bi
(200 ) Y Sthab Rty i iRl 65 sy B ekl 5,
bovi ne 20 jfjgetibn, ifclGiny -suBciHanBBLE mﬁécﬂ%rﬁfhl(|ﬁtr8muséul'§'?rlhﬁ¥véﬂo®pe) a
monkey (e.d., narnose baboon), an ape (e.g., gorilla, chinpanzee,

or andut andtragristsigh)intragardiachinteatheqalirintiaspinaleintracapsulsl.ssbcapsulae any of

arva, o Ste BREBST e, {RERBR R Bup it ol sfEafRlned « .
human.  Fenduhgédstensal 36y Wiplhat ofta depdtastsesemoir Ofor ERemMpis, isudcgmBOUSIf o 0 be
adm nistered alone, it is preferable to present it as a pharnmaceuti cal

formul ati Jﬁrﬁ@uﬁcu‘a'&brrpo& tion, preparation, nedicanent) conprising at
| east one active conpound, as defi ned WO 03/059885 PCT/ GB03/ 00102 -84
above, together with one or nore other pharnaceutically acceptable

i ngredi entThe Sathjecknown to those skilled in the art, including, but not
limted to, pharmaceutically acceptable carriers, diluents, excipients,
adjuvants, fillers, buffers, preservatives, anti-oxidants, |ubricants,

stabi | i serfhe sitjedtirhhy 8BS prokaRRE &4 S babtetia) ol HukBE oA B85S brotoctista,
fungi, plants, animals).

15 The subject may be an animal, a mammal, a placental mammal, a marsupial
(e.g., kangaroo, wombat), a monotreme (e.g., duckbiiled platypus), a rodent
(e.g., a guinea pig, a hamster, a rat, a mouse), murine (e.g., a mouse), a
lagomorph (e.g., a rabbit), avian (e.g., a bird), canine (e.g., a dog), feline (e.g., a
cat), equine (e.g., a horse), porcine (e.g., a pig), ovine (e.g., a sheep), bovine

20 (e.g., a cow), a primate, simian (e.g., a monkey or ape), a monkey (e.g.,
marmoset, baboon), an ape (e.g., gorilla, chimpanzee, orangutang, gibbon), or a
human.

Furthermore, the subject may be any of its forms of development, for example, a
25 spore, a seed, an egg, a larva, a pupa, or a foetus.

In one preferred embodiment, the subject is a human.

Formulations

30
While it is possible for the active compound to be administered alone, it is
preferable to present it as a pharmaceutical formulation (e.g., composition,

preparation, medicament) comprising at least one active compound, as defined



5 maski ng agents, colouring agents, flavouring agents, and sweetening
agents. The formulation nmay further conprise other active agents, for
exanpl e, woDlea39s8her apeuti c or prophylactic agents. Suit alricea/Grsioiwes,

di l uents, excipients, etc. can be found in standard 10 pharnaceuti cal

texts. See, for exanple, Handbook fo Pharnmaceutical Additives, 2nd Edition
(eds. M Ash and I. Ash), 2001 (Synapsegynformation Resources, Inc.,

Endi cott, New York, USA), Rem ngton's Pharnaceutical Sciences, 18th
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Thus, the present invention further provides pharmaceutical compositions, as
defined above, and methods of making a pharmaceutical composition comprising
admixing at least one active compound, as defined above, together with one or
more other pharmaceutically acceptable ingredients well known to those skilled in

20 the art, e.g., carriers, diluents, excipients, etc. If formulated as discrete units (e.g.,
tablets, etc.), each unit contains a predetermined amount (dosage) of the active
compound.

The term "pharmaceutically acceptable” as used herein pertains to compounds,
25 ingredients, materials, compositions, dosage forms, etc., which are, within the

scope of sound medical judgment, suitable for use in contact with the tissues of

the subject in question (e.g., human) without excessive toxicity, irritation, allergic

response, or other problem or complication, commensurate with a reasonable

benefit/risk ratio. Each carrier, diluent, excipient, etc. must also be "acceptable” in
30 the sense of being compatible with the other ingredients of the formulation.

The formulations may be prepared by any methods well known in the art of
pharmacy. Such methods include the step of bringing into association the active



associ ation the active conpound with carriers (e.g., liquid carriers,
finely divided solid carrier, etc.), and then shaping the product, if
necessar ywo33/Dsss or nul ati on may be prepared to provi de f@CTradome sl ow
rel ease; imredi ate, delayed, tinmed, or sustained release; or a conbination
thereof. Formul ations may suitably be in the formof |iquids, solutions
(e.g., aqueous, non- 10 aqueous), suspemgi.ons (e.g., agueous, non-aqueous),
enul sions (e.g., oil-in- water, water-in-oil), elixirs, syrups,
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optionally one or nore other pharmaceutically acceptabl e ingredients,
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depot or reelayeditimed oy sustained calepss; ol arymiinatibrst@rged i n, suspended in,
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The active conpound may 25 be presented in a |iposone or other
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15 foams, sprays, mists, or aerosols.

Formulations may suitably be provided as a patch, adhesive plaster, bandage,

dressing, or the like which is impregnated with one or more active compounds and

optionally one or more other pharmaceutically acceptable ingredients, including,
20 for example, penetration, permeation, and absorption enhancers. Formulations

may also suitably be provided in a the form of a depot or reservoir.

The active compound may be dissolved in, suspended in, or admixed with one or
more other pharmaceutically acceptable ingredients. The active compound may
25 be presented in a liposome or other microparticulate which is designed to target

the active compound, for example, to blood components or one or more organs.

Formulations suitable for oral administration (e.g, by ingestion) include liquids,
solutions (e.g., aqueous, non-agueous), suspensions (e.g., aqueous, non-

30 aqueous), emulsions (e.g., oil-in-water, water-in-oil), elixirs, syrups, electuaries,
tablets, granules, powders, capsules, cachets, pills, ampoules, boluses.



acacia or tragacanth. Pastilles typically conprise the active conmpound in
an inert 5 matrix, such as gelatin and glycerin, or sucrose and acaci a.
Mout hwashee o3toggsseal | y conprise the active conpound in a PdTiGHI3moiozqui d
carrier. Fornulations suitable for sublingual adm nistration include
tablets, |osenges, pastilles, capsules, and pills. 10 Formul ations
suitable for oral transnucosal adm nistggtion include liquids, solutions
(e.g., aqueous, non-aqueous), suspensions (e.g., agueous, nhon- aqueous),
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pastilles, as well as patches, hesi ve asters,
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bi nders ( .g.ti,ﬂe%'ow gglﬁ%j agé@ I'n, acacia, sorbitol, tragacanth,

hydr ®ypr opyl net hyl cellulose); fillers or diluents (e.g., |actose,

m crocrystalline.cellu e, calcium hydrogen phosphate); |ubricants (e.g.,
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aqueous), emulsions (e.g., oil-in-water, water-in-oil), mouthwashes, losenges,

pastilles, as well as patches, adhesive plasters, depots, and reservoirs.

15

Formulations suitable for non-oral transmucosal administration include liquids,

solutions (e.g., aqueous, non-aqueous), suspensions (e.g., aqueous, non-

aqueous), emulsions (e.g., oil-in-water, water-in-oil), suppositories, pessaries,

gels, pastes, ointments, creams, lotions, oils, as well as patches, adhesive

20 plasters, depots, and reservoirs.

Formulations suitable for transdermal administration include gels, pastes,
ointments, creams, lotions, and oils, as well as patches, adhesive plasters,
bandages, dressings, depots, and reservoirs.
25
Tablets may be made by conventional means, e.g., compression or molding,
optionally with one or more accessory ingredients. Compressed tablets may be
prepared by compressing in a suitable machine the active compound in a free-
flowing form such as a powder or granules, optionally mixed with one or more
30 binders (e.g., povidone, gelatin, acacia, sorbitol, tragacanth, hydroxypropyimethyl
cellulose); fillers or diluents (e.g., lactose, microcrystalline cellulose, calcium
hydrogen phosphate); lubricants (e.g., magnesium stearate, talc, silica);
disintegrants (e.g., sodium starch glycolate, cross-linked povidone, cross-linked



sodi um car boxymnet hyl cellul ose); surface-active or dispersing or wetting
agents (e.g., sodiumlauryl sulfate); preservatives (e.g., nethyl

p- hydr oxywenzossey propyl p-hydroxybenzoate, sorbic aci dpCTIdBRS0002,

fl avour enhanci ng agents, and sweeteners. Ml ded tablets nmay be nade by
nolding in a suitable machine a 5 m xture of the powdered conpound

nmoi stened with an inert liquid diluent.qfhe tablets may optionally be
coated or scored and may be formul ated so as to provide slow or controlled

rel ease of, | "ﬁﬂﬁ}{? erel We | .
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prepared fromthe actiye compound and an oily phase, ich may optionally
conpri se H@F@I%ﬁtﬁ%ggm%gfﬁlaé‘rtﬂﬁéf%?wﬂ-se known as an emulgent), or it may
conprises a mxture of at |east one emulsifier with a fat or an oil or
with both a fat and an oil. Preferably, a hydrophilic emulsifier is
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15
Creams are typically prepared from the active compound and an oil-in-water
cream base. [f desired, the aqueous phase of the cream base may include, for
example, at least about 30% w/w of a polyhydric alcohol, i.e., an alcohol having
two or more hydroxyl groups such as propylene glycol, butane-1,3-diol, mannitol,

20 sorbitol, glycerol and polyethylene glycol and mixtures thereof. The topical
formulations may desirably include a compound which enhances absorption or
penetration of the active compound through the skin or other affected areas.
Examples of such dermal penetration enhancers include dimethylsulfoxide and
related analogues.

25
Emulsions are typically prepared from the active compound and an oily phase,
which may optionally comprise merely an emulsifier (otherwise known as an
emulgent), or it may comprises a mixture of at least one emulsifier with a fat or an
oil or with both a fat and an oil. Preferably, a hydrophilic emulsifier is included

30 together with a lipophilic emulsifier which acts as a stabiliser. It is also preferred to
include both an oil and a fat. Together, the emulsifier(s) with or without

stabiliser(s) make up the so-called emulsifying wax, and the wax together with the



stabiliser(s) nmake up the so-called enulsifying wax, and the wax together
with the WO 03/059885 PCT/ GB03/00102 -88 oil and/or fat nake up the

so- cal | edwemilos#sByi ng oi nt ment base which forns the oily prdiTsEmB®ed2phase
of the creamfornul ations. Suitable ermul gents and enul sion stabilisers

I ncl ude Tween 60, Span 80, 5 cetostearyl alcohol, nyristyl alcohol,

gl yceryl nonostearate and sodi um | aury] ggsul phate. The choice of suitable
oils or fats for the forrmulation is based on achi eving the desired
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preferred esters ese may be uses 8Bendi ng on

t he properachéavingethei d&ﬂwed/&dsmet&tpmpérylesmlldﬂeﬂ’fé§cblnlllltypé¥'tﬁé akfid ds such as
white soft paraff..n aglor k?&%f)gﬁ‘ paraffin or other mneral oils can be

used. 20 FESMRAUL Bt Qils 4 Ysdrin PAYEMaseIHiCGH smulsien formuiatioast he
carrier i snay bé9ehflow. TRl crEQFn M@é%&%ﬁﬁgﬁe §Wo?%gre§§fj'lo§6§t§h?%or by

aer osol adm nistration by nebuliser ueous s of
t he Hbti vangompehable pmﬁummusmntabtemmatsltmdydo avmd iakage frofmubestorat i on,

wh th ' de, for exanple, those pre enteda
a gggrseeﬁg@ﬁ O%ﬁ%{oéﬁg "?Jaﬁi? l?réanlg %‘Lgha'hoWOQQaﬁb asicr?"fﬂzswgﬁéac%f aboat
20 to abous cﬁﬁ&baﬁlp‘ét@ni%owtvpétetaﬁatédfﬁ’oﬁyléhéb%ol uiésﬁé}eof%eaﬁ&t fé{t\f Whpgh snuff

is taken, i rapi d i nhal ation throu the nasal passage Trom a

cont ai ner ISAPTERY "bﬂ\'/&ﬂ%tle feey aleatscisapropyl miﬂmltatﬁsé)ut)&@te%uatmaa&thyihexyslw tabl e
for pul mﬁ%frﬁlté}g@rrﬁ ?Eéé‘to'f BParchied: c’hgﬁygépggﬁrﬁ%@ﬂgg@rodéﬁg%Ab%éOE therapy)

I ncl ude those presen as an aeros
15 used, the last three being preferred esters. These may be used alone or in

combination depending on the properties required. Alternatively, high melting
point lipids such as white soft paraffin and/or liquid paraffin or other mineral oils
can be used.

20 Formulations suitable for intranasal administration, where the carrier is a liquid,
include, for example, nasal spray, nasal drops, or by aerosol administration by

nebuliser, include aqueous or oily solutions of the active compound.

Formulations suitable for intranasal administration, where the carrier is a solid,

25 include, for example, those presented as a coarse powder having a patrticle size,
for example, in the range of about 20 to about 500 microns which is administered
in the manner in which snuff is taken, i.e., by rapid inhalation through the nasal

passage from a container of the powder held close up to the nose.

30 Formulations suitable for pulmonary administration (e.g., by inhalation or
insufflation therapy) include those presented as an aerosol spray from a
pressurised pack, with the use of a suitable propellant, such as



pressurised pack, with the use of a suitable propellant, such as WO

03/ 059885 PCT/ GB03/ 00102 -89 dich |orodifl uoronethane,

tri chl or oWowsneyses hane, di choro-tetrafl uoroethane, carbonPcdiGBuz@elozor

ot her suitable gases. Fornul ations suitable for ocular adm nistration

i ncl ude eye drops wherein the 5 active conpound is dissolved or suspended
in a suitable carrier, especially an aggeous solvent for the active
conpound. Forrmul ations suitable for rectal adm nistration nay be presented

as a suppqf¢ i1 )M ' | S f X le. natural or
nar dened o aorifidrbhefanty LiHG AR Y iSSP ang  Sabafy o
cocoa but tdioxide, er ather syitaklegases.as a sol uti on or suspension for treatnent

by enema. Formul ations suitable for vaginal admnistration may be presented
as pessaries, tanpons, creans, gels, pastes, foans or spray formulations

cont ai ni NFdrimuddtibins itabEdrof BcliBfadh 'ié’t?atr‘cfgpfﬁelﬁﬂg’ d%;ﬂ;rgpgwtﬂgirr&mhgs are

known in the art to be _approgrl ate. Fornu ons sdui parenteral
adni i st r &ctive comppundyy disspyediossuspemdddiiea saitaide carriar, especiallyanus,

I sot oni c, r - riJe liquids, (e.g., solutions, suspensions), in
whi ch the “a telg\g/gggyﬁﬁg[ﬂ{gﬁggch‘f%%%ﬁ%ﬂ‘d'suspended, or otherw se 20 provi ded
(e.g., in aliposonme or other mcroparticulate). Such |iquids may

addi tional_ contain other pharnmaceuticall 21/ accept abl e i ngredi ents, such as
anti- oxi d@nndlationsresiitablefperrotal adnviaistratiommayi ke presebtart as assippository

suspendi ng,; i |.ng. agent | utes , whi ch render the

formul at i %@%%P@%?’%%S?@Mgb@oﬁé} 5@5’?&‘% DTS OF barRhegfS WaKeSi d) of

t he 1t endats, sewi-pudtor ligiammplyss, dor examples Bbso2buitercorislSalidyRite S3r4PA €.

wat er, al copcg] s, pol \L;ol S, gql)lycer ol , vegetable oils, and the’like. Exanples
of sui t abSQYUOBYMUSPELSIPN dordreaiment BY BRéM#ch f or nul ati ons i ncl ude Sodi um
Chloride Injection, Ringer's Solution, or Lactated Ri nger's Injection.
Typically, the concentration of the active conpound in the liquid is from
about 1 ngprmutasioas suitabledor vagimal adnoinistration neayf be presemtdsd 46 pagéariest o about

1 pg/m. nul ations, 30 be presented in unit-dose or nultj-dose
seal ed cojr{%]ﬁf’ﬁg’sqre.%‘!s' Si'an%ﬁ'%?%/’ faﬁfﬁ‘élﬂfégf%)hg)fmvéﬁt@nszmatwpgwéagﬁi@pea in a
freetZe- dr tethd hotienédrpeuhd, 60BR chirfiis as are known in the art to be appropriate.

Formulations suitable for parenteral administration (e.g., by injection), include
aqueous or non-aqueous, isotonic, pyrogen-free, sterile liquids (e.g., solutions,
suspensions), in which the active compound is dissolved, suspended, or otherwise

20 provided (e.g., in a liposome or other microparticulate). Such liquids may
additional contain other pharmaceutically acceptable ingredients, such as anti-
oxidants, buffers, preservatives, stabilisers, bacteriostats, suspending agents,
thickening agents, and solutes which render the formulation isotonic with the blood
(or other relevant bodily fluid) of the intended recipient. Examples of excipients

25 include, for example, water, alcohols, polyols, glycerol, vegetable oils, and the like.
Examples of suitable isotonic carriers for use in such formulations include Sodium
Chloride Injection, Ringer's Solution, or Lactated Ringer's Injection. Typically, the
concentration of the active compound in the liquid is from about 1 ng/ml to about
10 pg/ml, for example from about 10 ng/ml to about 1 pg/ml. The formulations

30 may be presented in unit-dose or multi-dose sealed containers, for example,
ampoules and vials, and may be stored in a freeze-dried (lyophilised) condition

requiring only the addition of the sterile liquid carrier, for example water for



requiring only the addition of the sterile liquid carrier, for exanple

wat er for WO 03/059885 PCT/ GB03/00102 -90 injections, imediately prior to
use. Ext ewpasasessiis i nj ection solutions and suspensions mray/ded3powpar ed
fromsterile powlders, granules, and tablets. Dosage 51t wll be

appreci ated that appropriate dosages of the active conpounds, and
conpositions conprising the active comggnds, can vary frompatient to

patient. Determning the optinmal dosage will generally involve the
bal anci ng imjedtioas) ievakdiafely pHer RPgE. 'Ed&ﬁﬁ@fdnbo@gmjéa‘owuﬁ arf
del eterious side effects of the treatnents of present 1 nvention.

The sel ect SUSRENSIANS NaY be piepareddpun sterite @owderSeigyamjleé aaridbtablétsicl udi ng,

but not limted to, the activity of the particular conpound, the route of
adm nistration, the tine of adm nistration, the rate of excretion of the
conpound, Pbeageration of the treatnent, other drugs, conpounds, and/or
materLal s used in conbination, and the age, sex, weight, condition, general
heal t 15 and prior nedical history of the patient. The amount of conpound

and r out e pil g@@b tedidtal 'tﬁ’é’c %Pdrﬁpﬁﬁgg'd&ﬁﬁéé’pf’ﬁgaéqt’vgec dléq(ijré]%t :)onq’ of the

physi ci an, alt houg general | sage“w
concentr at ¢Qm§0%!tlommeompnsngfthaacinmcowmomhdsmbne/aey from patrdnt eglpafiémct . 20

Ad t ff d t I

"t erm 1 QR KEoRatfosSos 37l Gegrrail davdies e Raiangis cbihelaverof ni ng
th t ethe t
thosg. of Skl | m‘.”ﬁ@tbﬁﬁ‘@?{?gﬁﬁﬁ Ao SR Bt Pl felfeamel g ©

t her ¥y, tiHe piaseddavestionhd hersslegigd ctOIsegetleuegmll amiéndoem agariegesfed, and

the subje t r 5 adm strations can be
carried Oﬁliacfb‘?% ﬂﬁt‘#ﬁﬁﬁobggn gb@ﬁggrtfg tB QYEY %féﬁﬁ@a&!ﬁ t“éﬂnpwq M€ treating
physi ci an.route gfemhhmllstraxosmrieatbhe dﬂéamnﬂétrém #d rate o‘?%BIP:%‘ﬁBF,oF fh%]n t he
range of about O. about ki I.ogr am body wei ght o e subj ect

per day. \WREPROY t'&%f’?ﬂ?é’onﬁth%@'?étﬂ"@ﬁtoﬁh@ rugs, comgousds.cand/ar odr ug, or
the like, hbRrarusdd ALEMBIRAGSIESndthe age, sex weight, condition, general health,

15 and prior medical history of the patient. The amount of compound and route of
administration will ultimately be at the discretion of the physician, although
generally the dosage will be to achieve local concentrations at the site of action
which achieve the desired effect.

20 Administration in vivo can be effected in one dose, continuously or intermittently
throughout the course of treatment. Methods of determining the most effective
means and dosage of administration are well known to those of skill in the art and
will vary with the formulation used for therapy, the purpose of the therapy, the
target cell being treated, and the subject being treated. Single or multiple

25 administrations can be carried out with the dose level and pattern being selected
by the treating physician.

In general, a suitable dose of the active compound is in the range of about 0.1 to
about 250 mg per kilogram body weight of the subject per day. Where the active

30 ingredient is a salt, an ester, prodrug, or the like, the amount administered is
calculated on the basis the parent compound and so the actual weight to be used
is increased proportionately.



cal cul ated on the basis the parent conpound and so the actual weight to be
used 1is increased proportionately. WO 03/059885 PCT/ GB03/00102 -91 Kits
One aspecwOmB/ 059385 i nventi on pertains to a kit conprising Pa)/aB/oenti ve
ingredient, preferably provided in a suitable container and/or with
sui t abl e packaging; and 5 (b) instructions for use, for exanple, witten

i nstructions on how to adm nister the _gg¢tive conpound, etc. The witten

i nstructions nmay also include a list of indications for which the active

i ngredi entKits a suitable treatment. 10 EXAMPLES The follow ng are exanples
are provided solely to illustrate the present invention and are not

I ntended to I|n1t the scope of the invention, as described herein. 15

General Pr LNt e recor ded a leica Galen |11

hot - st age Qng' gétp%ﬁh% '%ﬁggh}t&@ ﬁ&? %?@C%’HBHF'PQ&?E@WG JEvRNREiENtr a wer e

recorded apre%@blylﬁzfomded in ECSLﬁéblé&foanﬁéPaﬁd?@ﬁWtﬁ%‘it%l gfﬁg ﬂﬁ Me2SO
utlon at 3031 K using Me4Si (TMS) as |ntern ar El (70

e\/) AB &f’ nstryiet '?ré"s rl}tsieofPr exampletwittarsiaskpetinnscombow tdeadmmlstufdhé)y The
School of fWRER éﬁ{smy of London, UK). Elenental analyses were
carried out by Medac Lt (Brunel Science Center, Egham Surrey, UK);
results for el errents I ndi cated by synbols were 25 within 0.4% of

t heoretic val. L s carr,ied on silica eI Merck 60F- 254)

usi ng CHCIatf] %Wt'%ﬂli)aya@s%mf@ﬁ{e a it of inglica matichtheomtivand 366
nm O‘ganl|ﬁg;%@ié,lﬁl|§§%u“§[5|@tﬁgdtﬁ@npver sodi um sul phate General procedure
for {)reparatlon of 3 6-Am noacridines 30 To a suspension of NaH (80%in

ni net@ oil) (60 mg) in DVF (10 nmL) was added a
EXAMPLES

The following are examples are provided solely to illustrate the present invention
and are not intended to limit the scope of the invention, as described herein.
15

General Procedures

Melting points (mp) were recorded on a Leica Galen Il| hot-stage melting point
apparatus and are uncorrected. 'H-NMR spectra were recorded at 250 MHz on a

20 Bruker AC250 spectrometer in either ds-Me,SO or CDCl5 solution at 303+1 K
using Me4Si (TMS) as internal standard. El (70 eV), FAB and high resolution
accurate mass spectra were determined by The School of Pharmacy (University of
London, UK). Elemental analyses were carried out by Medac Ltd. (Brunel Science
Center, Egham, Surrey, UK); results for elements indicated by symbols were

25 within 0.4% of theoretical values. TLC was carried out on silica gel (Merck 60F-
254) using CHCI3/MeOH (0-20% MeOH) as eluent, with visualization at 254 and
366 nm. Organic solutions were dried over sodium sulphate.

General procedure for preparation of 3.6-Aminoacridines

30
To a suspension of NaH (80% in mineral'oil) (60 mg) in DMF (10 mL) was added a
solution of 3,6-bis(tert-butoxycarbonylamino)acridine (200 mg, 0.49 mmol) in DMF
(15 mL), and this reaction mixture was stirred at room temperature for 1 h.



solution of 3,6-bis(tert-butoxycarbonyl am no)acridine (200 ng, 0.49 mol)
in DMV (15 nL), and this reaction m xture was stirred at roomtenperature
for 1 h. WOWBBsBE39885 PCT/ GB03/ 00102 -92 A solution of treTIGRBNM®A
chloroamne (3 equiv.) in DVF (10 nL) was added and the reaction mxture
heated under reflux for 18 h. The reaction m xture was poured into water
(75 nm.), and extracted with CHC 3 (4 X_§ _m.) and ethyl acetate (2 x 30
m.). The organic extracts were washed wth brine (30 nlL), dried 5 (Na2SO™),

and reduc Jyypiasy | ved
in ethyl ggg?g]ttghzﬁﬁﬁ&mgﬁi&é <%(P;ﬂgat eo’ny@ﬁq@o JF‘WR?Q%W&Q?@%&%E& on

m xt ure wat@esreaetrcmrrmdenedneﬁied andeorsfiukdops At ihe. redibtion AixtLiewhssol i d was
filtered off c{ & &g prior to dissolving in water (40 nL).

The aqueolo s P SRNBEL Sae ARCOARQEhHI GHES (4achd mia apm iyl iacstatmmon a
and extra t xtracts were

conbi ned, C‘?Eﬁﬁgéﬂ\kn\/\#hg ﬁ;‘ﬁé %@6& er%as@g&%%@ ?%(ﬁ ofé&ht r at ed under
vacuuin t o (Nay8Ou)@ndeedueed todydess un@@mwunpr qfﬁé‘i‘é'étﬂteh@brd?f&?%@t ion of

Chl or am ne 031 th %th am nes commercially available only as hydrochl ori de
salts wer ‘f? &ty V'e%cet@\ﬁet(ﬂoé&le)e%'ﬁj k@#edr\mmwonm HfIHt(élmL): hEhe reastibase.

Chl or oami r}ﬁ&uj}@%é‘gﬁrréﬁmﬁ@h cgggérjnﬁg aturd® elolf)eﬁﬂg%ﬁt Lo eht&ay! -

20 See, for exanple e et 0 a soI

1d3r grth-thamﬂ g@sbpdm\eth(lﬂeoa)rmm dissoking ini Watér mm?riL)etrhglra(ﬁJb@us m.), was

ed the jntende q s clear col ourl ess solution was

heated und® dtﬁ’é‘n‘?’?@ aé%etféé'? g’rp% 74%EV§‘dd*ﬂ?@ of Slletq ammania and extracted) ovved to
coolq@@5 t &t

extract edqwrfgmm?m?eng%Pe ﬂ@o@ ﬁ; )(t%he gvg?%gcﬂtg'%—érbggfé M&g@ﬁ,\/@% ¥ ned
and nade HKa8inal) drlpdi(NaéSJOv)i artd coneentratedhyntferxiadeusdouivedthe dédiedaqueous

| ayer was Eé@uc?tm ed with diethyl ether (4 x 25 nL), the ethereal extracts

were combif washed with brine (25 nL), dried (Na2SO4) and concentrated
to yield the product as a colourless oil.

General procedure for preparation of Chloramines

15

Chloroamines commercially available only as hydrochloride salts were first treated
with excess KOH in DMF to obtain the free base.

Chloroamines ones not commercially available were prepared synthetically.
20 See, for example, Yale et al., 1955.

To a solution of 1-bromo-3-chloropropane (20.3 mmol, | eq.) in diethyl ether (10
mL), was added the intended amine (2 eq.). This clear colourless solution was
heated under gentle reflux for 1-48hrs. The reaction mixture was allowed to cool
25 to room temperature and water (2 mL) added. The ether layer was extracted with
dilute HCI (3 x 5 mL). The acidic extracts were combined and made basic to pH
8/9 with ammonium hydroxide solution. This aqueous layer was extracted with
diethyl ether (4 x 25 mL), the ethereal extracts were combined, washed with brine

(25 mL), dried (Na;SO;) and concentrated to yield the product as a colourless oil.
30



30 WD 03/059885 PCT/ GB03/ 00102 -93 Exanple 1
3,6-Bis(diallylamno)acridine (BSU SB-36/102) NI / NHH5

3, 6- Bi s(twptoslosassxycar bonyl am no) - acri di ne, JH ACl -5 (200 Peg/GEd34010210] )
was treated with allyl bromde (0.32 g) according to the general procedure
to furnish the desired product BSU SB-36/102 (0.22 g, quantitative) as a
dark red hygroscopic solid. 10 1H NVR gPIVSO) (BSU- SB-36/102) b 3.81-3.86
(4 H d J 4.9 Hz, HNCH2CH=CH2), 5.15-5.20 (2 H, dd, J 10.3 and 1.8 Hz,
HNCH2CH=CH2- ci s) , 528535(2H d 72and18Hz
HNCH2CH=CH2-trans), 5.89-6.04 (2 H, %@dﬁ%&zuﬂzmz) 6. 60 (2 H m HA4,
5), 6.69-6.73 (2 H m HNCH2) 3@Mdallylan(|ao)abhdldd J 9.0 and 2.1 Hz, H-7
2), 7.62-7.65 (2 H d, J 9.0 Hz, Ié—éégééé (1 H s, 15 H9). rﬂz(EI)
289/ 290 (C19H19N3 M+H, requires P e 2 Monohydrochl oride Salt
(SB-ACI -03) 20 The nonohydrochl orig salt, SB-ACI-03, of the
conpound in the previous exanple, epar ed by treatnment with HC .
Exanpl e 3 25 3, 6-Bi s[ (N, N- dkpe Rglacri di ne

(BSU- SB-36/100) ~/~I/ il~~H/ 9885 PCT/ GB03/ 00102

5 3,6-Bis(tert-butoxycarbonylamino)-acridine, JH-ACI-5 (200 mg, 0.49 mmol) was
treated with allyl bromide (0.32 g) according to the general procedure to furnish
the desired product BSU-SB-36/102 (0.22 g, quantitative) as a dark red
hygroscopic solid.

10 'H-NMR (DMSO) (BSU-SB-36/1 02) 6 3.81-3.86 (4 H, d, J 4.9 Hz,
HNCH,CH=CH,), 5.15-5.20 (2 H, dd, J 10.3 and 1.8 Hz, HNCH,CH=CH.,-cis),
5.28-5.35 (2 H, dd, J 17.2 and 1.8 Hz, HNCH,CH=CH)-trans), 5.89-6.04 (2 H, m,
HNCH:CH=CH,), 6.60 (2 H, m, H-4, 5), 6.69-6.73 (2 H, m, HNCH,), 6.90-6.95 (2
H, dd, J9.0 and 2.1 Hz, H-7, 2), 7.62-7.65 (2 H, d, J 9.0 Hz, H-1, 8),8.32 (1 H, s

15 H-9). m/z (El) 289/ 290 (C19H1gN3 M+H, requires 290).

Example 2
Monohydrochloride Salt

(SB-ACI-03)
20
The monohydrochloride addition salt, SB-ACI-03, of the compound in the previous
example, was also prepared by treatment with HCI.

Example 3
25 3,6-Bis[(N,N-dimethylaminopropyl)amino]acridine
(BSU-SB-36/100)



-94 3, 6-Bi s(tent-butoxycarbonyl am no)acrid ine, JHAC -5 (200 ng, O.49
nmmol ) was treated N, N-di nethyl propyl chloride (0.23 g) according to the
general pwooswsyses furnish the desired product BSU SB- 36/ P0@/GE3A010g, 100%
as a dark red residue. 5 1H NWR (DVBO (BSU SB-36/100) 6 1.70-14.81 (4 H,
m HNCH2CH2CH2N), 2.16 (12 H, s, N(CH3)2), 2.31-2.37 (4 H m
HNCH2CH2CH2N) , 3.12-3.20 (4 H, m  HNCHCH2CHZN), 6.37-6.41 (2 H, m

HNCH2), 6.56 (2 H m J 1.7 Hz, H4, 5), 6.84-6.88 (2 H dd, J 9.0 and 2.1
Hz, H2, Za)6-573(Eth-Bu@%@&bﬁmﬁmiﬁo)%cﬁdih'é; JHEACI-8)Y200 fhe? 0.4d nitholpwakt 9) - N 2
(El) 380.2832, (C23H33N5 MrH requires 380.2814). 10 Exanple 4

Tr i hydr ociteatecidy, daimethygpopyirhlonjie 1©.20g) a¢qongingde the geaerahpaicedure sal t

SB- ACI - 04, of .t u i i wa Q epared by
e Tl B B Ml OG-S IR0 A RGe) 185 dbRSedreNaLe

| et hyl am noet hyl )am no]acridine 20 (BSU SB-36/104) -'-~NNo MNN HH
3,6-Bis(tert-butoxycarbonyl am no)-acridine, JH ACI-5 (200

vas” 5 7 car NMPNEIISCD (B34 BB 108) 611 Lo T4 8144 9. L GHNRE oner al
i i -"DO 1009

kT (L2 R, SaNER,} R T PP ME SR CHRND 3 P @yl 1200 2 §

R BN O ey B A N oo, & oo B3, L o

D) o et Bt 2 B adubloand 28 e 200 S 17 Bt Bote) S, -85, 11 7

2) 7-56-%-@?%% 5 ) ?’2’%&@%%8%%%’% 5%3143%&1%4 ifds 380 . mz (El),

407. 3045 (C25H37NS" M+H 03/ 059885 PCI/ GB03/ 00102
10
Example 4
Trihydrochloride Salt
(SB-ACI-04)

15 The trinydrochloride addition salt, SB-ACI-04, of the compound in the previous

example, was also prepared by treatment with HCI.

Example §
3,6-Bis[(N,N-diethylaminoethyl)amino]acridine
20 (BSU-SB-36/104)

h g
H H

3,6-Bis(tert-butoxycarbonylamino)-acridine, JH-ACI-5 (200 mg, 0.49 mmol) was
treated N,N-diisopropylethylchloride (0.25 g) according to the general procedure to
furnish the desired product BSU-SB-36/104 (0.20 g, 100%) as a dark red residue.
25
'H-NMR (DMSO) (BSU-SB-36/104) 5 0.92-0.98 (12 H, t, J 7.1 Hz, N(CH,CHs)2),
2.50-2.56 (8 H, q, N(CH;CHa3)3), 2.60-2.66 (4 H, m, HNCH2CH>N), 3.15-3.22 (4 H,
m, HNCH,CH3N), 6.18-6.23 (2 H, m, J 5.2 Hz, HNCH), 6.57 (2 H, m, H-4, 5),
6.84-6.89 (2 H, dd, J8.0 and 2.1 Hz, H-7, 2), 7.56-7.59 (2 H, d, 4 9.0 Hz, H-1, 8),
30 8.27 (1 H, s, H-9). m/z (El), 407.3045 (C,5H37Ns M+H requires 407.3048).



-95 Exanple 6 Trihydrochloride Salt (SB-ACI-05) 5 The trihydrochloride
addition salt, SB-ACI-05, of the conpound in the previous exanple, was

al so prepapedomgsireatnent with HCO . Exanple 7 3, 6-Bi s[ ( RCT/GB03/00102

N-di i soproypl am noet hyl ) am no] acridine 10 (BSU SB-36/108) YNNNN NNN HH
3, 6-Bi s(tert-butoxycarbonyl am no)acridine JHACI -5 (200 ng, 0.49 mml) was
treated with N, N-diisopropyl ethylchlorigg-(hydrochloride salt) (0.3 g)
according to the general procedure to furnish the desired product

BSU- SB- 36/ 108 (0.29 g, 15 100% as agxa g residue. 1H NWR (DVSO

(BSU- SB-361108) b 0.92-1.03 (24 H,_d, J gg Hz, N(CHCH2CH3)2), 2.64-2.69
(4 H, m HNCH2CH2N(i-Pr)2), 2.98-lsihydrqchlasden$alt N( CHCH2CHB) 2), 3. 10-3. 18 (4
H m HNCH2CH2N(i-Pr)2), 6.19 (2 H, gbﬁpﬁ% 20 6.59 (2 H m H4, 5),
6.84-6.89 (2 H dd, J 9.0 and 2.1 Hé 7.59-7.62 (2 H d, J 9.0
Hz, H1, 8), 829 (1 H s, H9). mz (E), 464.3770 (C25H37N5 M+H requires

464 3753 25 Tri hydrochl oride Salt SB- ACl - 06 The
trihy rozz hl & I Fﬁ@dé‘a&‘?ﬂ%ﬁ%&ﬁ" saj SBYAGK05, ;f théméowwadw%jthmpnemlpr evi ous

exanpl e, V@& WwHE & 61 pa | . 30 WD 03/ 059885
R e CRampiEowa e SidoBred b RESRREWHTHEE

Example 7
3,6-Bis[(N,N-diisoproyplaminoethyl)amino]acridine
10 (BSU-SB-36/108)

3,6-Bis(tert-butoxycarbonylamino)acridine JH-ACI-5 (200 mg, 0.49 mmol) was
treated with N,N-diisopropylethylichloride (hydrochloride salt) (0.3 g) according to
the general procedure to furnish the desired product BSU-SB-36/108 (0.29 g,

15 100%) as an orange residue.

'H-NMR (DMSO) (BSU-SB-36/108) 5 0.92-1.03 (24 H, d, J 6.5 Hz,
N(CHCH,CHs),), 2.64-2.69 (4 H, m, HNCH,CH,N(i-Pr),), 2.98-3.09 (4 H, m,
N(CHCH2CHg)), 3.10-3.18 (4 H, m, HNCH,CH,N(i-Pr),), 6.19 (2 H, m, HNCHpy),

20 6.59 (2 H, m, H-4,5),6.84-6.89 (2 H, dd, J 9.0 and 2.1 Hz, H-2, 7), 7.59-7.62 2 H
d, J 9.0 Hz, H-1, 8), 8.29 (1 H, s, H-9). m/z (EIl), 464.3770 (C5H3,Ns M+H
requires 464.3753).

1

Example 8
25 Trihydrochloride Salt

(SB-ACI-06)

The trihydrochloride addition salt, SB-ACI-06, of the compound in the previous

example, was also prepared by treatment with HCI.
30



3, 6-Bi s[ (N, N-di net hyl am noet hyl ) am no] acridine (BSU SB-361106) N J: XN-- N
INI 5 3,6-Bis(tert-butoxycarbonyl am no)-acridine JHAC -5 (200 ng, O0.49

nmol ) waswotsesdses] wi t h N, N- di met hyl et hyl chl ori de [ hydr ocricardirie/nsmbt |
(0.22 g) according to the general procedure to furnish the desired product
BSU- SB- 36/ 106 (0.16 g, 93% as an orange residue. 10 1H NVR ( DMSO)
(BSU-SB-36/106) 6 2.19 (12 H, s, N(CH3)gK.. 2.49-2.53 (4 H m HNCH2CH2N),
3.18-3.25 (4 H m HNCH2CH2N), 6.13-6.17 (2 H, t, J 5.2 Hz, HNCH2), 6.59
(2 H m H4, 5), 687692(2H ddexdmpideand 2.1 Hz, H2, 7), 7.56- 7.59
(2 H d, J90Hz H1, 8), 8.26 (1 S, 9). mz (&), 352. 2525
(C21H2ONS  M+H requi r eSS BEISIE¥ALYimethylaringstbyllamindiadridiveochl or i de Sal t

(SB- ACI -10) 20 The trihydrochlori SB- ACI - 10, of the
conmpound in the previous exanpl qu\ﬁpggg@qgégpar ed by treatnment with HC .

Exanpl e 11 3, 6-Bi s[ (3-pyrolidi no) prepylauoinag] acri dine 25 (BSU SB-36/228)
HNV GW-\N/ NEN 3, B||s(tert- ylamnol)acrldlne JH ACI -5
(200 ng, 0.49 nmol) was izf“eax/éd YR -2 SHZONE 2 i | pyrolidine (0.22 g)
accordi ng to the general WO 03/ 9885 PCT/ GB03/ 0102 -97 procedure to

or ande/ br ouf Hsito iR epetminpasidins bS5 1800 g, .48 3minel asn

N( CH2CH2) Zteatdd $thInMdimethylethylchloride [hydrochloride salt] (0.22 g) according to
the general procedure to furnish the desired product BSU-SB-36/106 (0.16 g,
93%) as an orange residue.

10 "H-NMR (DMSO) (BSU-SB-36/106) 6 2.19 (12 H, s, N(CHs)2), 2.49-2.53 (4 H, m,
HNCH,CH:N), 3.18-3.25 (4 H, m, HNCH,CH>N), 6.13-6.17 (2 H, t, J 5.2 Hz,
HNCH), 6.59 (2 H, m, H-4, 5), 6.87-6.92 (2 H, dd, J 9.0 and 2.1 Hz, H-2, 7), 7.56-
7.59(2H,d, J9.0Hz H-1,8),826 (1H, s, H-9). m/z (El), 352.2525 (Cp1H29Ns
M+H requires 352.2501).

15

Example 10
Trihydrochloride Salt
(SB-ACI-10)

20 The trihydrochloride addition salt, SB-ACI-10, of the compound in the previous

example, was also prepared by treatment with HCI.

Example 11
3,6-Bis|(3-pyrolidino)propylamino]acridine
25 (BSU-SB-36/228)

O AN

3,6-Bis(tert-butoxycarbonylamino)acridine JH-ACI-5 (200 mg, 0.49 mmol) was
treated with 1-(3-chloro)propylpyrolidine (0.22 g) according to the general



5 (4 H m HN(CH2CH2CH2)N), 2.52-2.57 (8 HH M N(CH2CH2)2), 2.62-2.68 (4 H,
t, J 6.7 Hz, HN(CH2CH2CH2)N), 3.35-3.40 (4 H, bm HN(CH2CH2CH2)N), 5.39 (2
H, bs, HMD,036359%856.74 (2 H, dd, J 2.2 and 8.9 Hz, H 2, 7PCTGE’4061092 (2 H,
m H4,5, 7.56-7.60 (2 H d, J 89 Hz, H1,8), 822 (1 H s, H9. mz
(El'), 432.3128 (C27H38N5 M H requires 432.3127). 10 Exanple 12
Trihydrochloride Salt (SB-AC -23) 15 Tge_trihydrochloride addition salt,
SB- ACI - 23, of the conpound in the previous exanple, was al so prepared by

treat ment mbbBditelto fERMIAINR dedi -SB-
3,6-Bis[( Swgl et hyl am no) pr opyl gr%dr%j)%%?tiB |l'r'1eSB 38’2(2@5@%7893%9%%)1)33?- ~~ N NN
J HH 3, odsalstarangebrawy odr bonyl ami no) - acri di ne, JHACI -5 (200 ng, 0.49

nmmol) was treated with 1-(3-chloropropyl)-diethylamne (0.22 g) according
to the general procedure to furnish the desired product BSU SB-36/234

0.24 g, de#kNMR (@B BSUSBC3B) A irh. g
gssu s%- 32/ 234)853 1%&-(1 (l)}s;s)&éz E?s’){?“%”%?’-?gﬁ’@,m%“@%%:go 93?2?4H, m
HN( CHR CH2 Ay N, HD(G LG HEOHI), 215202 5CHB EHian AN(C HiPKI 12 2HE2-RIBBNG H 3, 33- 3. 38

ad, o 2. » GT % HIRGHRHAIRNT LIS 40 |, i, HNCELEP ol S 9 Whees
Pgl’/ GBS;/G (31 GIN), 695)—6’.759(20-2 dlfll Jon.z_\lana.sa% glg,, 3%)!222(,1)7)8)3%(186.%? (fzﬂ,lﬂg, B.4,659) . mz
(E %ﬁ,dr 302800 A BHIANY o8 il 150E) 5% (8 40N A ED) §32% 136

(C27H33N5 M-H requires 4323127)

10

Example 12
Trihydrochloride Salt

(SB-ACI-23)

15 The trihydrochloride addition salt, SB-ACI-23, of the compound in the previous

example, was also prepared by treatment with HCI.

Example 13
3,6-Bis[(3-diethylamino)propylamino]acridine
20 (BSU-SB-36/234)
SINTN TN N7 NN\
| H H \\

3,6-Bis(tert-butoxycarbonylamino)-acridine, JH-ACI-5 (200 mg, 0.49 mmol) was

treated with 1-(3-chloropropyl)-diethylamine (0.22 g) according to the general

procedure to furnish the desired product BSU-SB-36/234 (0.24 g, quant.) as a
25 viscous orange/brown oil.

'H-NMR (CDCl3) (BSU-SB-36/234) 5 1.03-1.09 (12 H, t, J 7.1 Hz, CHs), 1.80-1.90

(4 H, m, HN(CH,CH>CH3)N), 2.48-2.62 (12 H, m, CH,CH3 and

HN(CH.CH,CH,)N), 3.33-3.38 (4 H, bt, J 6.0 Hz, HN(CH,CH,CH,)N), 5.79 (2 H,
30 bs, HN), 6.71-6.75 (2 H, dd, J 2.2 and 8.9 Hz, H- 2,7), 6.90 (2 H, s, H-4,5), 7.56-



(SB-ACI -24) The trihydrochloride addition salt, SB-ACl-24, of the conpound
in the previous exanple, was al so prepared by treatnent wwth HCl. 10
Exanpl e 1O 03/08088% s[ ( 3- pi peri di no) propyl am no] acri di ne ( BEU:G3®B38610236) N
No 15 3,6-Bis(tert-butoxycarbonyl am no)acridine JHAC -5 (200 ng, O0.49
mmol) was treated 1-(3-chloro)propyl piperidine (0.24 g) according to the
general procedure furni sh the desired ¢g¢ oduct BSU SB-36/236 (0.29 g, 100%

as orange/brown oil. "H NWR (CDCl 3) (BSU SB-36/236) 6 1.24-1.67 (12 H m
N[ (CH2 CH2) 25 Ol 8,12 H,
n][(N[(CJ-I227)0-|2 2](_)')4 3] 948 QHEHH 5%%’&4%% 'ﬂ)s Hw)%?@ﬁ %%?%Dﬁ‘m% (%17%‘@ Ihé

HN( mzmz@@qwres 3523440)H, bs, 6.73-6.77 (2 H dd, J 2.2 and 8.9 Hz,

H 2,7), 6.89 (2 H s, H4,5), 756759 (2 H d J89H, H18), 8.21
(LH s, HO). mz (El), 460.3448 (C32H4A2N6 MH requires 460.3440). 25 WO

03/ 059885 PCT/ GB03/00102 -99 ExarrpIEg(a&@e Jgi hydrochl ori de Salt
(SB-ACI-25) 5 The trihydrochioride a ion salt, SB-ACl-25, of the
conpaund in the previous exanpl Enhy@rgcmpgdeﬁ@dipar ed by treatnent with HC .

Exanpl e 17 3, 6-Bi s[ (3- phenyl ami no) pt@r no] acridine 10
(BSU- SB-36a/030) \ N'~/\N HHHH %QWél‘?ﬂ)

The trihydrochloride addition salt, SB-ACI-24, of the compound in the previous
example, was also prepared by treatment with HCI.
10

Example 15
3,6-Bis[(3-piperidino)propylamino]acridine

(BSU-SB-36/236)
O/\/\H N= ﬁ/\/\r\o
15 3,6-Bis(tert-butoxycarbonylamino)acridine JH-ACI-5 (200 mg, 0.49 mmol) was

treated 1-(3-chloro)propylpiperidine (0.24 g) according to the general procedure
furnish the desired product BSU-SB-36/236 (0.29 g, 100%) as orange/brown oil.

'H-NMR (CDCls) (BSU-SB-36/236) 5 1.24-1.67 (12 H, m, N[(CH, CH,),CH,)),

20 1.79-1.92 (4 H, m, HN(CH,CH,CH,)N), 2.21-2.58 (12 H, m, N[(CH, CH,),CH,] and
HN(CH2CH.CH,)N), 3.32-3.37 (4 H, t, J 6.1 Hz, HN(CH,CH,CH,)N), 5.92 (2 H, bs,
HN), 6.73-6.77 (2 H, dd, J 2.2 and 8.9 Hz, H- 2,7), 6.89 (2 H, s, H-4,5), 7.56-7.59
(2H, d, J 8.9 Hz, H-1,8), 8.21 (1 H, s, H-9). m/z (El), 460.3448 (C3;H42Ns M-H
requires 460.3440).

25



3, 6- Bi s(tent-butoxycarbonyl am no)acridine JHACI -5 (200 ng, 0.49 mml) was
treated (3-chloro)propyl phenylam ne (0.25 g) according to the general

pr ocedur ewotoa/ofa88hi sh t he desired product BSU SB-36a/ 030 POTAZBg/00®RY) as
orange/ brown 15 oil. 1H NWR (CDCl 3) (BSU SB-36a/030) 6 1.18-1.24 (4 H, t,
J 7.0 Hz, HN(CH2CH2CH2)N), 2.00-2.05 (4 H, t, J 6.7 Hz, HN(CH2CH2CH2) N),
3.26-3.31 (2 H, bs, HN), 3.41-3.52 (4. &_.m HN(CH2CH2CH2)N), 3.73 (1 H,
bs, NH), 4.31-4.36 20 (1 H, bs, NH), 6.61-6.65 (4 H, dd, J 8.6 Hz, phenyl),

6.72-6.77 (4 H, m phenyl), 6.97 (?@@%Mgf 2,7), 7.16-7.22 (4 H m

H 4,5 and phenyl), 7.59-7.63 (2 H, Hz, H1,8), 8.25 (1 H, s,
H9). mz (El), 476.2831(C31H34Ngrikydiockipuidedalt 476. 2814). 25 Exanple 18
Trihydrochloride Salt (SB-AC -27) 2’%@ %éLElgdrochi oride addition salt,
SB- ACl - 27, of the conpound in the previ’ous 30 exanpl e, was al so prepared
by treatnment with HCO. WD 03/059885 PCT/ GB03/00102 -100 Exanple 19

3, 6-Bi s[ (4-chl oro) butyl am no] acri di ne BSU- SB- 36a1026) CI N N NCl | |
boc bbc 5 e Ehydsblesiderndsitiogesalt, SBAGI-28, 9éthe canppuridd the)previoDyF (10

nm) was a i 48: Pl nt - ycar bonyl am no) acri di ne,
JH ACl -5 %&%ﬁ% agbﬁ%ﬁ%reﬁnb@d?@%ﬁtkﬁ%gﬁd this reaction m xture was
stirred at room tenperature for 1 hr. A solution of

4-chl oro-1-brono-butane (0.13 ni, 1.1 mmol)_ in DM (5 nL) was added and
mxture stirred at room tenperatureExampled7n. The 10 reaction was quenched

by addition of H20 (75 alg BRNS-pREHISHHoRTLEarhQLelgHhT
10 (BSU-SB-36a/030)

N/\/\N N/ N/\/\N
H H H H

3,6-Bis(tert-butoxycarbonylamino)acridine JH-ACI-5 (200 mg, 0.49 mmol) was

treated (3-chloro)propylphenylamine (0.25 g) according to the general procedure

to furnish the desired product BSU-SB-36a/030 (0.14 g, 60%) as orange/brown
15 oil.

'H-NMR (CDCl;) (BSU-SB-36a/030) 5 1.18-1.24 (4H,t, J7.0Hz,
HN(CH2CH,CH,)N), 2.00-2.05 (4 H, t, J 6.7 Hz, HN(CH,CH,CH,)N), 3.26-3.31 (2
H, bs, HAN), 3.41-3.52 (4 H, m, HN(CH.CH,CHQ)N), 3.73 (1 H, bs, NH), 4.31-4.36

20 (1 H, bs, NH), 6.61-6.65 (4 H, dd, J 8.6 Hz, phenyl), 6.72-6.77 (4 H, m, phenyl),
6.97 (2 H, s, H-2,7), 7.16-7.22 (4 H, m, H-4,5 and phenyl), 7.59-7.63 (2 H, d, J 9.0
Hz, H-1,8), 8.25 (1 H, s, H-9). m/z (E), 476.2831(C31H34Ns M-H requires
476.2814).

25 Example 18
Trihydrochloride Salt

(SB-ACI-27)

The trihydrochloride addition salt, SB-ACI-27, of the compound in the previous
30 example, was also prepared by treatment with HCI.



(4 x 20 nmL). The organic extracts were conbi ned, washed with brine (20 nli),
dried (Na2SO4) and concentrated under vacuumto furnish the desired product
BSU- SB- 36wb0RM398as a brown oil (100% . 15 1H NVR (CDCl 3) (PBIGEBHBBR/ 026) 6
1.48 (18 H, s, CH3), 1.80-1.83 (8 H m BOCNCH2CH2CH2CH2Cl), 3.52-3.57 (4
H, bt, BOCNCH2CH2CH2CH2Cl ), 3.86- 3.92 (4 H, bt, BOCNCH2CH2CH2CH2Cl ),
7.48-7.52 (2 H, dd, J9.1 and 2.2 Hz, Hfyo-7), 7.91-7.95 (4 H m
H1,8,4,5), 870 (1 H s, H9). 20 Exanple 20

3, 6-Bi s[ (4-pyrolidino)butyl am no] acrgghmgle 4BSU- SB- 36a/ 028) ON -111*' ~~ N
"0 N H HA solution of the dichloroacridine (BSU-SB-36a/026) (450 ng) in
EtOH (15 m) 25 was treat eibWiskd-shloreloutyiarai dingentl e reflux for 7

days. The reaction mxture was c NEKe dryness and then
redissolved in water (30 nL). Thi @ggﬁééﬁg%ﬁutl on was nmade basic to pH
8/ 9 by addition of amoni um hydr oxi de n and extracted with CHCI 3 (3
(D
O

x 25 nmL). The conbi nedCorgani c ext 059885 PCT/ GB03/00102 -101
were washed with brine '(\20/7119/,\;1 aje~reducelt o dryness under

vacuum The resultant product vvag redi ssol ved i n et hyl acetate and treated
with conc.HC to furnish the de8?%ed product B%S SB-36a/028 (0.26 g, 100%

| Ir't : duct | | X
by oradt enr g Saspiion of NERO(REE  inchBPoil t6Q Mdin BIE (A0 SO S RAaSE 35,
net hanol (Plution of %&W(i%bh@yY?@baanané)hcﬂdigg, mﬂgﬁﬂbﬁ (200 mgggcé_l 2 g 15 g,
65% 1H N . 0 1.64-1. 16 H, N ,
HNmzmzc@@%%’s@ %ﬁ"ﬁ%’ﬁ’z ﬁfiﬁ r %ﬁ&?&@m&ﬁ?r@!ﬂ"ﬁg@hzm 2), : 10
3.27-3. 32 . ,

5. 70-5. 75 _‘g"ﬁ’aﬂd&? Por I, X ol e Eblomd plfarichdh AL, 4 Miymol

7.57-7. 60 0 DME (3 mly wamadged and migture stired atiragm tsmpeiturenfor 4 (5h.) The
460. 7148 (1e2dstANaS deNbhbd Bg%ﬁﬁi%n%w-lz%@%)mu and then extracted chloroform

(4 x 20 mL). The organic extracts were combined, washed with brine (20 mL),

dried (Na2SO4) and concentrated under vacuum to furnish the desired product
BSU-SB-36a/026, as a brown oil (100%).

15 "H-NMR (CDCls) (BSU-SB-36a/026) 5 1.48 (18 H, s, CHs), 1.80-1.83 (8 H, m,
BOCNCH,CH,CH,CH,Cl), 3.52-3.57 (4 H, bt, BOCNCH,CH,CH,CH,CI), 3.86-
3.92 (4 H, bt, BOCNCH,CH,CH,CH,Cl), 7.48-7.52 (2 H, dd, J9.1 and 2.2 Hz, H-2,
7),7.91-7.95 (4 H, m, H-1,8,4,5), 8.70 (1 H, s, H-9).

20 Example 20
3,6-Bis[(4-pyrolidino)butylamino]acridine
(BSU-SB-36a/028)

N |
O D

A solution of the dichloroacridine (BSU-SB-36a/026) (450 mg) in EtOH (15 ml)
25 was treated with pyrrolidine under gentle reflux for 7 days. The reaction mixture

was concentrated to dryness and then redissolved in water (30 mL). This

aqueous solution was made basic to pH 8/9 by addition of ammonium hydroxide

solution and extracted with CHCl; (3 x 25 mL). The combined organic extracts



Exanple 21 15 Trihydrochloride Salt (SB-ACI-26) The trihydrochioride
addition salt, SB-AClI-26, of the conpound in the previous exanple, was

al so prepaoad/omsssreatment with HCl. 20 Exanple 22 PCT/GB03/00102
3, 6-Bi s[ (4-di et hyl am no) butyl am no] -acridine (BSU SB-36a/038) ON ""I"" N
J;:~N- N- ~ HH25 A solution of dichloroacridine (BSU SB-36a/026) (290

mg) in EtOH (15 M) was treated with diggthylam ne and refluxed for 11
days. The reaction m xture was concentrated to dryness under vacuumthen

r edi ssol vaglerenw4sier] witd ®rikkX20 MYSdri ' d’@‘fieg qﬁﬂ to pH
8/9 by addition of avr\rlrtm%inum)(hngkmgamggggf‘f%&%@%%§ac e Wi ef
chl or of or MacyuUR. Ihenesultantpredutsiwasiresissahied i8 @ty tacatdts andrtieated it Wi t h

P oduct - weneAC L R de kY SRACE S DS b0 2n 56 a oy bsenes
PCT/ GBO3/ (frafge/brdWiR oiCiThieQrbduistivedls pireriedrisy figsh @b r??hH‘%// %g}ﬁéai’egim as a

brown oil. The groduct was purified by flash chromatog gr adi ent

el utidn f rdwiorBosCHIGE ohinraiorma011 mL NEt8/000mLrt 10@%r0etsanet ahail (0. 1 ni
9100, N i) BBk Byl bbb MG S et Teo 1es ) S
addition salt, SB-ACI-28, of the conpound in the previous exanple, was
al so prepafegnf (EDBE) TB8L-8h dbaie) &1 BT ba e T R (GicHy),,
HNCH2CH,CH,CH>N), 2.47-2.55 (12 H, m, HNCH,CH,CH,CH,N, N(CH,CH5),),
10 3.27-3.32 (4 H, t, J 6.5 Hz, HNCH,CH,CH,CH:N), 4.76 (1 H, bs, HN), 6.70-6.75 (2
H, dd, J 2.2 and 8.9 Hz, H-2,7), 6.93 (2 H, s, H-4,5), 7.57-7.60 (2 H, d, J 8.9 Hz, H-
1,8), 8.22 (1 H, s, H-9). m/z (El), 460.3448 (C26H42NsCly M-H requires 460.3440).

Example 21
15 Trihydrochloride Salt

(SB-ACI-26)

The trihydrochloride addition salt, SB-ACI-26, of the compound in the previous
example, was also prepared by treatment with HCI.
20
Example 22
3,6-Bis[(4-diethylamino)butylamino]-acridine
(BSU-SB-36a/038)

25 A solution of dichloroacridine (BSU-SB-36a/026) (290 mg) in EtOH (15 ml) was
treated with diethylamine and refluxed for 11 days. The reaction mixture was
concentrated to dryness under vacuum then redissolved in water (30 mL). This
aqueous solution was made basic to pH 8/9 by addition of ammonium hydroxide
solution and extracted with chloroform (3 x 25 mL). The combined organic

30 extracts were washed with brine (20 mL), dried (NaSO,) and concentrated under

vacuum. The resultant product was redissolved in EtOAc and treated with conc.



"H-NVR (DVMBO) (SB-ACI-28) 6 0.92-0.98 (12 H, t, J 7.
1.53-1.77 (8 H m HNCH2CH2CH2CH2N), 2.38-2.48 (12
15 NCH2CHZD,03859845 3. 16 (4 H, m HNCH2CH2CH2CH2N), 6. 42 (ZPHT/Gms/ONﬂ)z 6. 57
(2H, s, H4,5), 6.86-6.90 (2 H dd, J 1.9 and 9.0 Hz, H2,7), 7.58-7.61 (2
h, d, J 9.0 Hz, H1,8), 829 (1 H s, H9). Exanple 24 20

3, 6- Bi s[ 2- (2- et hoxy- et hoxy) et hyl am no] gy i dine (BSU-SB-36/112) H H

3, 6- Bi s(tent-butoxycarbonyl am no)acridine JHACI -5 (200 ng, 0.49 mml) was
treated 1-KHetty fumisktheY¥site %ﬂ;@ ner al
25 procedure furnish the desﬁ*gg@gf;’g*&%?BB%%/g%ggg/ 11 WO&‘.%G?% bngj"%ﬁ}as a
dar k browWas PyEbed bisiflash chrammogembyd)y gresienseidionfadh 1003 dilotdolh s,

3. 46- ( 3.63- 3. (4 H m
CHZ) A ﬁ%ﬂ“"‘%”% "?§”ta£‘°?%1 H‘HL B‘Eb’%znléz 98135@:@%%2 H - dd,
J 8.9 and /2(By, 46!452(039H45045%+5| @Quirds We3m). H4, 5), 7.60-7.63 (2 H d, J
8.9 , H1,8), 826 (1 H s, H9). W 03/059885 PCT/ GB03/00102 -103
Exanpfe 25 Trihydrochloride Salt (SB-ACI-08) 5 The trihydrochioride
addition salt, SB-ACI-08, of the co%gﬁdt he previous exanple, was
al so prepared by treatnment with HC, a viscous residue. Exanple
26 10 3, 6- Bi s(2- et hoxyet hyl ani no)laiayédcichiorideBsak SB- 36/ 114) O "-~N JO

=N-N -/O"'--~ H H
(SB-ACI-28)

1 Hz, CH2CH3),
H m HNCH2CH2CH2CH2N,
4

10 The trihydrochloride addition salt, SB-ACI-28, of the compound in the previous

example, was also prepared by treatment with HCI. Product hygroscopic.

"H-NMR (DMSO) (SB-ACI-28) 5 0.92-0.98 (12 H, t, J 7.1 Hz, CH,CH3), 1.53-1.77
(8 H, m, HNCH,CH,CH,CH,N), 2.38-2.48 (12 H, m, HNCH,CH,CH,CH,N.

15 NCH,CHa), 3.14-3.16 (4 H, m, HNCH,CH,CH,CH;N), 6.42 (2 H, bs, NH), 6.57
(2H, s, H-4,5), 6.86-6.90 (2 H, dd, J 1.9 and 9.0 Hz, H-2,7), 7.58-7.61 (2 h, d. J 9.0
Hz, H-1,8), 8.29 (1 H, s, H-0).

Example 24
20 3,6-Bis[2-(2-methoxy-ethoxy)ethylamino]acridine
(BSU-SB-36/112)

O X2
\O/\/O\/\u/‘\/";‘\ﬂ/\/()\/\o/

3,6-Bis(tert-butoxycarbonylamino)acridine JH-ACI-5 (200 mg, 0.49 mmol) was
treated 1-(2-bromo)ethoxy-2-methoxyethane (0.3 g) according to the general

25 procedure furnish the desired product BSU-SB-36/112 (0.16 g, 80%) as a dark
brown viscous oil.

"H-NMR (CDCls) (BSU-SB-36/112) 5 3.41 (6 H, s, Me), 3.46-3.52 (4 H, m, CH)
3.56-3.60 (4 H, m, CHa), 3.63-3.68 (4 H, m, CH,), 3.79-3.83 (4 H, m, CHy), 4.73 (2

30 H,br,NH),6.78-6.83 (2 H, dd, J 8.9 and 2.2 Hz, H-2,7), 6.98-6.99 (2 H, m, H-4, 5)
7.60-7.63 (2 H, d, J 8.9 Hz, H-1,8), 8.26 (1 H, s, H-9).

3



3, 6- Bi s(tent-butoxycarbonyl am no)acridine JHACI -5 (200 ng, 0.49 mml) was
treated 2-chl oro-ethoxyethane (0.16 nlL) according to the general to furnish
the 15 dewproedsgssdduct BSU- SB- 361114 (0.16 g, 83% as a dach/dBoommozi scous
oil. 1HNWR (CDCl3) (BSU-SB-36/114) 6 1.22-1.27 (6 H, t, J 7.0 Hz, M),
3.44-3.50 (4 H m CH2), 3.52-3.61 (4 H g, J 14.0 and 7.0 Hz, CH2),
3.72-3.76 (4 H m CH2), 4.54 (2 H brohHd), 6.79-6.84 (2 H dd, J 9.0 and
2.2 Hz, H2,7), 6.99-7.00 (2 H m 20 H4, 5), 7.60-7.64 (2 H d, J 9.0 Hz,
H1,8), 8.27 (1 H s, H9). Exanple 27 Trihydrochloride Salt (SB-AC-09)
25 The trihydrochioride addition salt, SB-ACI-09, of the compound in the
previous exanple, was al so prepare@xgmple @8t ment with HCl, to yield a

vi scous residue. WO 03/059885 P%'ﬁ%ﬁé@%%ﬁg@'gm Bi ol ogi cal Data Tag

Pol ymer ase Assay 5 Conpounds wer a Taq assay to elimnate
broad-spectrum pol ynerase inhibito(sBaci-08us filter out any false
positives which m ght have occurred in the TRAP assay. Thus, preferred
conpdunds are "Tag-negative." Conpounds were tested as their acid addition

salts at ‘élg{e;)tﬁHi%rfoicﬂﬂJridﬁoéUa‘?tﬁr{ &, @ﬁ-f«él%gﬂ%%%peg?qrﬁggénd tPihe7ledBls 50 NV

in a PCR ster mx contai ni’'ng mamal i'an expr essi on
vect or ( Prexargde, asitisanpeparedliq) treatcheind muthridiCl, ¢d(aadE 3 QEE0GE TEEIAIAAC) and
reverse (GICTGCTCGAAGCATTAACC) priners (200 nnol) as described in the art
(see, e.g., Perry et al., 1998a). The product of approximately 1 kb was

visualized on a 2% w w agar ose gel fE%‘ahﬁﬂ; pg anplification (30 cycles of
94C for 1 min, 55Cfor 1 mn and 72 0 .5 mn). 15 The Taq assay was

carri®d out until no Taq pd, §his@sshoxyethylamino)asrdio®ser ved. Al l conpounds

were found to be Taq negative. Modifi ric Repeat Anplification
Prot ocol (TRAP) Assay WBSUSB R

X
/\/O\/\NN/\/O\/\\
H H

3,6-Bis(tert-butoxycarbonylamino)acridine JH-ACI-5 (200 mg, 0.49 mmol) was
treated 2-chloro-ethoxyethane (0.16 mL) according to the general to furnish the
15 desired product BSU-SB-36/114 (0.16 g, 83%) as a dark brown viscous oil.

"H-NMR (CDCls) (BSU-SB-36/114) 5 1.22-1.27 (6 H, t, J 7.0 Hz, Me), 3.44-3.50 (4

H, m, CH,), 3.52-3.61 (4 H, q, J 14.0 and 7.0 Hz, CH.), 3.72-3.76 (4 H, m, CHa),

4.54 (2 H, br NH), 6.79-6.84 (2 H, dd, J 9.0 and 2.2 Hz, H-2,7), 6.99-7.00 (2 H, m,
20  H-4,5),7.60-7.64 (2 H, d, J 9.0 Hz, H-1,8), 8.27 (1 H, s, H-9).

Example 27
Trihydrochloride Salt

(SB-ACI-09)
25
The trihydrochloride addition salt, SB-ACI-09, of the compound in the previous

example, was also prepared by treatment with HCI, to yield a viscous residue.



20 The ability of conpounds to inhibit telonerase in a cell-free assay was
assessed wth a nodified TRAP assay using extracts from exponentially
growi ng AR030/05988%ran ovari an carci nona cells. The TRAP aseay/cws/opmef or med
in 2 steps: (a) tel onerase-nedi ated extension of the forward priner (TS

5' - AATCCGTCGAGCAGAGIT, GCswel Ltd., Southanpton, UK) contained in a 25 40
pL reaction m x conprising TRAP buffer.{gg0. ™M Tris-HCl (pH 8.3), 68 nmM KCl,
1.5 MM wd 2, 1 mM EGTA, 0.05%v/v Tween 20), 0.05 fag bovine serum

al bum n, 50 pM of each deoxynucl eotgigeqgical pagsphate, 0.1 pg TS priner, and
3 pG of [a-32P]dCTP (Amersham pl c, U&j. Protein (40 ng or 20 ng) was then
I ncubated with the reaction mx + agent (acid addition and quaternary 30

di et hi odi pa| ra@b Aldsgal concentrations of up to 50 pMfor 20 min at
25C. A Iy@_tﬂ%si S pf%‘r—%'rm—pﬁotei n) control, heat-inactivated protein
control, and 50% protein (20 ng or 10 ng) control were included in each
assayy 80C in a PCR bl ock of a thermal cycler

an l_tr)‘%)vxlnilehetin at :

(Hyba d, %?é gHNds Were {5ted usino\aa{ a7 Aes I RIS terpadmmeciomn2 - 105
t el RV . ' . . .
(5 AT ORI oSSR ot fply RISTBOSives WRCBINNLPALS (-1 e
hot", Advassegediinthe iRARgssRy) Tharse peafdrdd cantpainep dRERTaG-Peh VR "

f d: 0C far .30 .5, and 72C for 1 min for 31 cycles. 5
Rel oner as S8 Pelis WBetestifiat Meif doidiadtion e el yanans Bnelbosrenihieins
wer e t hen (et @51 &3] 10] Rb&IndBO EUSH 4 WF@B@LHEL%?%‘%@HWCBH@WHQQO% W w

acry)] am de denaturing gels and anal ysis by osphori magi ng or
aut otdi oApge mammplamaxrressiph yestior\(Redmega,fSdutbamplas Uith agidfesward

m crofi br | h QL Nt il lati L a are
surmari zed0 G L e qECTIACATAE) Hnf it (RTCT B Er SRR AT BRALES as
measur ed iptinéns200 mmeol) ay deseribetiah the artesees) é.g!, iFreeAf( et(#}2 1898aHihe and
SKOV- 3) and ‘gnei uman_ ceryi x ci%rci noma cell line (A431) 15 using the
sul f or hodBPHECE @@R&X'@ég%w rWas visualized,eea 236 v0wagaresgeldellowing

amplification (30 cycles of 94°C for 1 min, 55°C for 1 min and 72°C for 2.5 min).
15 The Taq assay was carried out until no Tag polymerase inhibition was observed.
All compounds were found to be Taq negative.

Modified Telomeric Repeat Amplification Protocol (TRAP) Assay

20 The ability of compounds to inhibit telomerase in a cell-free assay was assessed
with @ modified TRAP assay using extracts from exponentially growing A2780
human ovarian carcinoma cells. The TRAP assay was performed in 2 steps:

(a) telomerase-mediated extension of the forward primer
(TS: 5-AATCCGTCGAGCAGAGTT, Oswel Ltd., Southampton, UK) contained in a

25 40 pL reaction mix comprising TRAP buffer (20 mM Tris-HCI (pH 8.3), 68 mM KCl,
1.5 mM MgClp, 1 mM EGTA, 0.05% v/v Tween 20), 0.05 pg bovine serum
albumin, 50 uM of each deoxynucleotide triphosphate, 0.1 ug TS primer, and 3
uCi of [a-**P]dCTP (Amersham plc, UK). Protein (40 ng or 20 ng) was then
incubated with the reaction mix + agent (acid addition and quaternary

30 dimethiodide salts) at final concentrations of up to 50 uM for 20 min at 25°C. A
lysis buffer (no protein) control, heat-inactivated protein control, and 50% protein
(20 ng or 10 ng) control were included in each assay; and (b) while heating at
80°C in a PCR block of a thermal cycler (Hybaid, UK) for 5 min to inactivate



were seeded into the wells of 96-well mcrotiter plates and allowed to
attach overnight. Conpounds (acid addition and quaternary di methiodide
salts) wewe 03as®sdl ved at 500 pMin water and inmedi at el y paddsgb3tooioeel | s in
quadruplicate at final concentrations of 0.05, 0.25 1, 5 and 25 pM _
Fol I owi ng an incubation period 20 of 96 hr, remaining cells were fixed with
ice-cold 10% w v trichloroacetic acid.q{g{¥-.mn) and stained with 0.4% SRB
in 1 %v/v acetic acid (15 mn). Mean absorbance at 540 nmfor each drug

concent r at felomerese exhivies Tt pg<of revéreé @0pager of the control untreated wel |

absor bance,_,, val ues éconcentrat lon required to inhibit cell growth
by 50% m%%@%&ﬂ@%ﬂ AT Gleferft'). anch? Unitsof aray BNWIymemsint Tab![ e
1. WO 03/0 P - T I S i bitory Activity
and OyLot o 1 -t kPt Erogholdfs ARk adddf ATTFRPHCR Weklény a acs

Ref . No. (peéforAises@4°CHerl3(BEB0E RE3D s, 3n@-28°arfone nR-16E81 @fcids 75 4.4 0.7
i ani ne SB- A 0.54 0.1.0.2 0.7 0.2 3, 6-diam ne SB-AC - 06

- | - 05
g: 391%. 2’ g.T %IO%%I%'%F@S@? %ﬁ%erwcmmme RIESENQE or abspnge of @ompogngs g@ ani ne
SB- ACl - 04 i ; o (- Tagl = -2 ] ) 3, 6-di am ne
SBAQ - 24 GoTpen dstermifledefinert e RLRBRTeEs g pioh Uty o i 21 e
SB- ACI - 27 a®@ylamide denaterieg gietsram asalysiSIbyathasphbBmagigor Sutbratiicgraphy

SB- ACl - 28 . an yval u or the four (4) cell lines. 5 The
f or egoi ng %ra@oﬁ%rgg%r&aﬁ %@Bﬁnﬁééﬁ &gmﬂ? 8@@?1’%‘8@' EARalysiaky nodes of
oper ati on IRfuid SEinfllRBAMouhBNGNThe Hatd ALY @hmati2€d i YeBid £n shoul d not be
10
Growth Inhibition Assay

Growth inhibition was measured in three human ovarian carcinoma cell lines
(A2780, CH1, and SKOV-3) and one human cervix carcinoma cell line (A431)
15 using the sulforhodamine B (SRB) assay. Briefly, between 3000 and 6000 cells
were seeded into the wells of 96-well microtiter plates and allowed to attach
overnight. Compounds (acid addition and quaternary dimethiodide salts) were
dissolved at 500 uM in water and immediately added to wells in quadruplicate at
final concentrations of 0.05, 0.25, 1, 5 and 25 uM. Following an incubation period
20 of 96 hr, remaining cells were fixed with ice-cold 10% wi/v trichloroacetic acid
(30 min) and stained with 0.4% SRB in 1% v/v acetic acid (15 min). Mean
absorbance at 540 nm for each drug concentration was expressed as a
percentage of the control untreated well absorbance, and ICsq values
(concentration required to inhibit cell growth by 50%) were determined for each
25 agent. The data are summarized in Table 1.



construed as limted to the particul ar enbodi nents di scussed. Instead, the
above- descri bed enbodi nents should be regarded as illustrative rather than
restrictiwe,03/0s9385it shoul d be appreciated that vari ati on®CcregBdmorvade in

t hose enbodi nents 10 by workers skilled in the art wthout departing from
the scope of the present invention. W 03/059885 PCT/ GB03/00102 - 107
REFERENCES A nunber of patents and publggcations are cited above in order
to nore fully describe and disclose the invention and the state of the art

to which [the invention 5 pertarns. FiheGitati ons for these references are
provi ded |bel ow. Each of these references is incorporated herein by
referencg in its erfelorvelasernbibithey pctiitgrand Cytotdxistyrfer SAltberti, P., | et
al ., 200z —Benzoindoloagtnotneswd@raterapet WWW 10
| nhi bit Tel orrer a?é),mp%i' ganic & MEsEi hal Ch&MIQIOXety sdeer @MNol . 1D, pp.
1071-1074. Autpxsser, [C. ReiIN8, "|Te a7y & el gf e AR
Anticancer Therapy," | Chem stry |& Bi ol ogy, Nov] 1999, \%I(d)% p/p))‘.
R299- R303. 3I®gemiineM|TSB-ACIA3. ,| 1938, | Reggar Fheg_7| nthe Acridine Series.
The Synthesis of 15!lsoners of Proflavine andlof Neutlral Acriflaving,"
Col | ect. |CAeHiangAem| SEAfI-05vdl . 054 pp. B83- 3950.2Bogt odk7 Snit H).2C. E., et
al ., 1999 =" Matecotanr ReC RN~ g et A New—Pent-geyee—feriai-hl um
Salt and Dl%Aévgieam'}e{%ces%}&?étopgateq'%g‘;/ Cpt¢éal S@'@ctrosé‘o i ¢| Tedhni qgues,
Prot on Nycl3sgudidvmigeet i sERasp1ande @48Spectyg @scopyg 1and My gcularg dodel i ng, "
Biochem gtry. Vol . 38 No 21 lnpp. 6723-6731. | Carrasg¢o, C., et al.,| 2002,
"Ti ght Bi|ndiGrgiaminend SB-ACIOGur| 092§ D t ek-8al £i nidim o 3@adlipleX DNA, "
ChenBi oClieig M 37 [PRa ks 3atd4h &0 eY, B R-—200z2 5 Fetorerase
I nhi bitig n,é'%alwéno'ﬂécl e?IBI égz'?sardﬁdﬁi cal Trials,” T'?Sa Oncogene, Vol . 21,
pp. 631- 633,6-diamine SB-ACI-24 0.222 1.82
3,6-diamine SB-ACI-25 0.218 0.5°
3,6-diamine SB-ACI-27 16.8 1.72
3,6-diamine SB-ACI-26 0.153 2.5%
3,6-diamine SB-ACI-28 0.205 6.32
(a) mean value for the four (4) cell lines.
5 The foregoing has described the principles, preferred embodiments, and modes of
operation of the present invention. However, the invention should not be
construed as limited to the particular embodiments discussed. Instead, the above-
described embodiments should be regarded as illustrative rather than restrictive,
and it should be appreciated that variations may be made in those embodiments
10 by workers skilled in the art without departing from the scope of the present

invention.
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wherein: 15 RN1 is independently a nitrogen substituent and is hydrogen,
Cl- 7al kyl, C3_20heterocyclyl, or C5 _20aryl, and is optionally substituted,
and, Wiwoinadspendent|ly Cl-7al kyl, C3_20heterocyclyl, or PCF/GBaymd2 and is
optionally substituted; and wherein, when Kis a 9-substituent, Kis a
group of the formula: RN2 20 -NQ wherein: RN2 is independently a
nitrogen substituent and is hydrogen,_1 - 7al kyl, C3_20heterocyclyl, or
C5_20aryl, and is optionally substituted; and, Q is independently

G _7al kyl, C3_20heterocyclyl, or Co_28p4 and is 25 optionally
substituted; and pharnmaceutically ac e salts, esters, am des,

sol vates, hydrates, and protected forns thereof. W 03/059885
PCT/GBOS/q0102 -112 2. A aC{ido e conpound according to claim1, wherein
Kis =0, U-is ALomRppund orthefomiliding, R is a double bond, y is a single
bond ("acridone"): 0 8 2 7 9J2k2) 6/ 3N 5H45 3. An acridine
conpound according to claim1, 8whefgint Kis a 9-substituent, L is absent,
ais a double bond, Ris a;si e i 5§ a doubl e bond ("acz%dine"): K

J
6 NG 3
L
wherein either:;
5 (@) Kis =0, Lis -H, a is a single bond, B is a double bond, y is a

single bond ("acridone"); or:
(b) K'is a 9-substituent, L is absent, a is a double bond, B is a single
bond, y is a double bond ("acridine");
and wherein:
10 J'is a 2- or 3-substituent; and,
J2is a 6- or 7-substituent;

and wherein J' and J? are each independently a group of the formula:

RN
|
—N-W
wherein:
15 R" is independently a nitrogen substituent and is hydrogen,

Ci.7alkyl, Cs.20heterocyclyl, or Cspparyl, and is optionally substituted: and,
W is independently Cq.7alkyl, Cs.0heterocyclyl, or Cs.garyl, and is

optionally substituted;

and wherein, when K is a 9-substituent, K is a group of the formula:

RM2
!
20 —N—Q

wherein:
R™ is independently a nitrogen substituent and is hydrogen,
Czalkyl, Cs.z2oheterocyclyl, or Cs.zparyl, and is optionally substituted: and,
Q is independently C4.7alkyl, Cs.z0heterocyclyl, or Cs.xaryl, and is
25 optionally substituted;
and pharmaceutically acceptable salts, esters, amides, solvates,
hydrates, and protected forms thereof.



81J 7\ 9 2J2(3) 6/ N354 10 4. A conpound according to any one
of claimse 1 to 3, wherein Jl1 is a 2-substituent and J2 is a 7-substituent.
5. A conpword/osessdrding to any one of clains 1 to 3, wher @Cm/GHB/002i s a
3-substituent and J2 is a 6-substituent. 6. A conpound according to any one
of claimse 1 to 3, wherein J1l is a 2-substituent and J2 is a 6-substituent;
or: Jlis a 3-substituent and J2 is a_{qgubstituent. 20 WO 03/059885

PCT/ GB03/ 00102 - 113 7. A conpound accordl ng to any one of clainms 1 to 6,
wherein Wis independently Cl1_7al kyl, C3_20heterocyclyl, or C5_20aryl, and
is optionally substituted with one or nore groups sel ected from am no;

et her; ando; Aa@nriQMa@onmthmcoaﬁngrto clainglToxhereinK wmr@phésrittar ista 8. A
corrpound accordin 0 a| ns.1 to £l n W| i ndependent |y
Cl_7al kyl and £¥9 %p%‘?'?)‘ilﬂ?/'lsf éﬁ%@? e 'W?ng?‘]go%& Ff’t?l“gon‘@ Poups sel ect ed
from amno and ether. 10 9. A conpound according to any one of clains 1 to
6, wherein Wis |ndependently8C1 [al Kyl substltut ed with one or nore group
selected from am no; et Qeﬂ pel yet her; and

pol yet her - pol yam no. 10. Glopelund i gd’i ng to any one of clalﬁng l1to6
wherein Wis 15 independentlyga foufy of the formula: -(C H2)n-[G(C

H2) nMs-T wherein:

5 3. An acridine compound according to claim 1, wherein K is a 9-substituent,

L is absent, a is a double bond, B is a single bond, y is a double bond

K
8 1
7 9 2
J 7 )
6 = 3
5 N5

* k %

("acridine"):

10
4. A compound according to any one of claims 1 to 3, wherein

J'is a 2-substituent and J? is a 7-substituent.

5. A compound according to any one of claims 1 to 3, wherein
15 J'is a 3-substituent and J? is a 6-substituent.

6. A compound according to any one of claims 1 to 3, wherein
J'is a 2-substituent and J? is a 6-substituent: or:
J'is a 3-substituent and J? is a 7-substituent.
20

* % %



n is independently an integer from1l to 8 each mis independently an
integer from1l to 8 20 s is independently an integer fromO to 3; each G
i s I ndepewOennssss 0- or -NR'-; each RN is independent|y aPQTtGBIgO0NMO02
substituent; T is independently a term nal am no group, -NRIR2 or a
termnnal ether group, -OR5. 25 11. A conpound according to any one of
claims 1 to 6, wherein Wis independenyy. C1_7al kyl substituted with one
or nore group selected from amno; ether; am no-Cl_ 7a| kyl - am no;

am no- C1_T7al kochmgdun@hbg@rdﬁ\ﬂ%_t APSe oggaq:gs 140@0 ﬁ geording to any
one of clains 1 to wher ei n I ndependent |y cte rom

ami no- C1_7al ky|'nd%rt§*§ndz§esglkv’b€/sM¢myowl orC]s.]zéBryleahdns cntmaurm

1 7al k g 0-C Cl _7al and et her-C
1" 0o 1 Roxy- & HBRRed i R rimoR s SeleRlet i mcamie Staer, BBiitoror
claims 1 to 6, adylangino; sMrbexy;iesterpacgleny;lahdsalifohbafidd.r om the fol | ow ng,
wherein -NRLIR2 is a termnal amno group, -OR5 is a term nal ether group,

RN is’a nitrogen substituent, and each of n and mis independently an

i nteger freom 1 A @oBpodfd a&g'r'a Hy 19y ¥ne of 4158 1168 Rheiditig i R

N- (CH2) m NR1 R2;
mdependently Ci.7alkyl and is optionally substituted with one or more

groups selected from: amino and ether.

10 9. A compound according to any one of claims 1 to 6, wherein W is
independently Cq.7alkyl substituted with one or more group selected from:
amino; ether; polyamino; polyether; and polyether-polyamino.

10. A compound according to any one of claims 1 to 6, wherein W is
15 independently a group of the formula:
-(CH2)n-[G-(CH)m]s-T

wherein:

n is independently an integer from 1 to 8;

each m is independently an integer from 1 to 8:
20 s is independently an integer from 0 to 3;

each G is independently -O- or -NRN-:

each RN is independently a nitrogen substituent;

T is independently a terminal amino group, -NR'R? or a terminal ether

group, -OR®.
25
11. A compound according to any one of claims 1 to 6, wherein W is
independently C1.7alkyl substituted with one or more group selected from:
amino; ether; amino-Cs_;alkyl-amino; amino-C1.7alkoxy; and
ether-C4.7alkoxy.
30

12. A compound according to any one of claims 1 to 6, wherein W is
independently selected from:;

amino-C1.7alkyl;



-(CH2)n-NR N (CH2) m OR5;  -(CH2)n-O- (CH2) mNR R2; and, 15

-(CH2)N-O (CH2)mORS . 14. A conpound according to any one of clains 1 to
6, wher eiwoWsi0s9885 ndependent|ly sel ected fromthe fol |l ow n@cTwiBBRITN2- NRLR2
is atermnal amno group, -OR5 is a termnal ether group, RNis a
nitrogen substituent, 20 and mis independently an integer from l1to 8
-(CH2)2-NR1 R2; -(CH2)2-ORS; -(CH2)2- MR4N(C H2) m N Rl R2; -(CH2) 2- NR
N (CH2) m OR5; (CH2)20(CHZ)mNR‘ R2; and, (CHZ)20(CH2)mCR5

- (CH2) 3- NR1R2; éﬂer@ %)q (CHZ)3 NR N-(CH2)mN RL R2; -(CH2)3-NR
N (CH2) m ORS; - (CHZ)mNRlRZ and, WD 03/059885 PCT/ GB03/ 00102 -

115 -(CH2) 3- Oa(rmﬂa)%ﬂ&y‘&ammq-oaﬁamyNR R2; -(CH2)4-OR 5; 5

-(CH2) 4-NR'- (CH2 iml}lge' R%k E_EC @43;%?-(0 H2) m O R5;

- ( CH2) 4- 0- ( cH2)A R~ r2iRaxyg- 172l 4-0-(C H2)mO R5. 10 15. A conpound
according to aréfh@rn@mﬁgk@,}ya@ Iyt o 6, wherein Wis independently selected
fromsthefollovmng erei'n - R'R2 is a term nal

13. A compound according to any one of claims 1 to 6, wherein W is
independently selected from the following, wherein -NR'R? is a terminal
amino group, -OR® is a terminal ether group, RV is a nitrogen substituent,
and each of n and m is independently an integer from 1 to 8:

10 ~(CH2)s-NR'R%;
~(CHz)n-OR?;
-(CH2)n-NRN-(CH)m-NR'R?;
-(CH2)n-NR"-(CH2)m-OR®;
-(CH2)n-O-(CH;)m-NR'R%; and,
15 ~(CH2)n-O-(CH,)m-OR®.

14. A compound according to any one of claims 1 to 6, wherein W is
independently selected from the following, wherein -NR'R? is a terminal
amino group, -OR? is a terminal ether group, RV is a nitrogen substituent,

20 and m is independently an integer from 1 to 8:

-(CH2)2-NR'R?;

-(CH,)2-OR?;

-(CH2)2-NRN-(CH2)m-NR'R?;
25 -(CH2)2-NRN-(CH2)m-OR?;

-(CH2)2-0-(CHy)m-NR'R? and,

~(CH3)2-O-(CH2)m-OR?;

-(CH2)s-NR'R%,

30 -(CH2)3-OR5;
-(CH2)s-NRM-(CH2)m-NR'R%;
~(CH2)3-NRN-(CH2)m-OR5:
-(CH2)3-O-(CH2)n-NR'R?; and,



am no group, -OR5 is a termnal ether group, and n is independently an
integer fromlto 8 -(CH2)n-NR R2; and, 15 -(CH2)n-OR5. 16. A conpound
accor di ngwpoesamgsdne of clainms 1 to 6, wherein Wis i ndepemdBuwigiozel ect ed
fromthe following, wherein -NRR2 is a terminal amno group, and -OR5 is
a termnal ether group: 20 -(CH2)2-NR R2; and, -(CH2)2-0OR5;

-(CH2) 3-NR R2; and, -(CH2)3-0OR5; -(CH)s-NR R2; and, 25 -(CH2)4-OR5. 17.
A conpound according to any one of clains 1 to 6, wherein Wis

i ndependent | y s€Ceiglze@-(CH)p-ORS: f ol | owi ng, wherein -NR R2 is a terninal
amno group: 30 -(CH2)2-NR R2; -(CH2)3-NR R2; and, -(CH2)4-NR R2. WO
03/ 059885 PCT/ GB03/00102 -116 18. A conpound according to any one of
claims 10 and 13cil}),-NRgs=i n each of R and R2 of the term nal am no
group, -NR R2, i's independently an amno 5 substituent, and is hydrogen,
Cl_7al kyl, C3_20(BHper@Byclyl, or C5 20aryl, and is optional |y substituted;

or, and Rz, n q er wth,the nitrogen atom to which they are
atta?%ed, form'zéﬁg)ﬁdﬁ'gc'zép?)@'%n ‘having from3 to 8 ring atons, and is
optionally subs.(@;H%wRN%@H})%_OﬁSporrpound according to claim 18, wherein

said termnal am no gr ou&?l S a secondary am no group, and one of Rl and R2
is -H 20. A cof@bead-4Cth)dNRJRf;and, ai m 18, wherein said terminal anino

group is a _(6H), O-(CHp)m-OR®,

10 15. A compound according to any one of claims 1 to 6, wherein W is
independently selected from the following, wherein -NR'R2 is a terminal
amino group, -OR?® is a terminal ether group, and n is independently an
integer from 1 to 8:

-(CH2)»-NR'R?; and,

15 ~(CH2),-OR®,

16. A compound according to any one of claims 1 to 6, wherein W is
independently selected from the following, wherein -NR'RZ is a terminal
amino group, and -OR?® is a terminal ether group:

20 -(CH2)2-NR'R? and,
-(CH,)2-OR®;
-(CH2)3-NR'R? and,
-(CH2)3-OR®;
-(CH2)4-NR'R?; and,

25 ~(CH2)4-OR’.

17. A compound according to any one of claims 1 to 6, wherein W is
independently selected from the following, wherein -NR'R? is a terminal
amino group:

30 -(CH2)2-NR'R?,
-(CH2)3-NR'R?, and,
-(CH2)4-NR'R2,



tertiary amno group, and neither RL nor R is -H 15 21. A conpound
according to claim 18, wherein each of Rl and R2 is independently - M,
-Et, -nPrwo-3@59885 nBu, or -tBu. 22. A conpound according POTMGEBMDS,
wherein -NR R2 is independently 20 -N(Me)2, -N(Et)2, -N(nPr)2, -N(iPr)2,
-N(nBu) 2, or -N(tBu)2. 23. A conpound according to claim18, wherein -NR R2
i s independently -NHWe, -NHEt, -NH(nBrqg-NH(iPr), -NH(nBu), or -NH(tBu).
25 24. A conpound according to claim18, wherein Rl and R2, taken together
with the nitrogen atomto which they are attached, forma het erocyclic
ring having from3 to 8 ring atons, which heterocyclic ring is saturated,
partially wunsaturated, or fully unsaturated, and i s optionally

Co ol ai m 18 wiecorhenid SRR opE gt abdd patd (I TR B RS Bt ¢
whi ch they are Rl art REobf thoe tormireyt ahiito aroup -NRORP, |Qf|ndt-:td%‘i‘ldfeiﬁ}ilyL QH"a'hSlno _

for a, wherein |nd endent|ly an integer from 2 , d wherein
said Yroup is cﬁﬁ‘lbgﬁ 8 dyydtqaesng Crralkylz 20@"9‘@¢Y¢l¥b@ﬁﬁw@ﬂi¥‘aabdnﬁl ng

to claim 18, V\/qg; n gr, ently
one of the fol V\n%';\]g"%§ %t@utgpn ﬁ'ld R;[gor@g@ tgkl%‘ toge opt E)hng% @)Hgg%i??%t ed:
azol i di no per hytd vdueh trey gmpyattached; fooh a(lpetp&roydlmnhg HalngNrom 3 to 8 ring

per hydr oazepi ng tgr% qucri losaér())tlconmﬂy s”bstltugd

10 19. A compound according to claim 18, wherein said terminal amino group is a
secondary amino group, and one of R and R? is -H.

20. A compound according to claim 18, wherein said terminal amino group is a
tertiary amino group, and neither R nor R? is -H.

15
21. A compound according to claim 18, wherein each of R' and R? is
independently -Me, -Et, -nPr, -iPr, -nBu, or -tBu.
22. A compound according to claim 18, wherein -NR'R? is independently
20 -N(Me)., -N(Et)2, -N(nPr),, -N(iPr),, -N(nBu),, or -N(tBu)s.
23. A compound according to claim 18, wherein -NR'R? is independently
-NHMe, -NHEt, -NH(nPr), -NH(iPr), -NH(nBu), or -NH(tBu).
25 24. A compound according to claim 18, wherein R and R?, taken together with

the nitrogen atom to which they are attached, form a heterocyclic ring
having from 3 to 8 ring atoms, which heterocyclic ring is saturated, partially
unsaturated, or fully unsaturated, and is optionally substituted.



27. A conpound according to claim18, wherein the term nal am no group,
-NR1R2, is one of the follow ng groups, and is optionally substituted:

nmor phol i mreopBpessazino -N O -N NR wherein R is an am no swoItGrodento2 f or
exanpl e, hydrogen, Cl_7al kyl, C3 _20heterocyclyl, or C5_20aryl. 15 28. A
compound according to claim 18, wherein the termnal am no group, -NRLR2,
is one of the follow ng substituted cyghizc am no groups: M Me -N -N
-NID-Me WD 03/059885 PCT/ GB03/00102 -118 E Et N -NO-Et PhCH2 CH2Ph - N
-N -NO- CH2  HOc6M ReirfgHoHPSH? i R aNd RO {F@Wﬁﬁﬁ
CH2CH2OH 5 - N - NNCH &ﬂgﬂﬁ%%gf Aocorrpoaélz'ld_'\zgéjgg]rgi r?ydt%i’ogny c?r?geo clainms 10
and 13-17, whertbe RitRgensatonotoi wiieh émejeane attanhedform aseyatit mmirogrownd i s

selected from Cl 7al kvl . C3. 20heterocyclyl, and C5 2q0aryl; and
is optionally gﬂ%gﬁlﬁgﬁﬁ%@r%w%r@mmﬂgeaﬁr&cgegﬁliyr%] ingeqar o %é‘? 7\y/\her ei n
R5 is independemid wherBin ddid Jtouphiscoptipaig sassndyng to claim 29, wherein RS
is independently G _7al kyl, =~ C3_20heterocyclyl, and C5 _20aryl; and is
optionally substituted. 32. A conpound”adcording to claim29, wherein RS is
i nde|05endent ly -Me, -Et, —UHZ)q

26. A compound according to claim 18, wherein the terminal amino group,
-NR'R?, is independently one of the following cyclic amino groups, and is
optionally substituted:

azolidino perhydroazino
(pyrrolidino) (piperidino)
“”C’ _ < >
perhydroazepino perhydroazocino

< C

10
27. A compound according to claim 18, wherein the terminal amino group,
-NR'R?, is one of the following groups, and is optionally substituted:
morpholino piperazino
—N o] —N NR
_/ _/
wherein R is an amino substituent, for example, hydrogen, C.7alkyl,
Cs.aoheterocyclyl, or Cs_paryl.
15

28. A compound according to claim 18, wherein the terminal amino group,

-NR'R?, is one of the following substituted cyclic amino groups:

Me Me
O A0y A



-nPr, -iPr, -nBu, -tBu, optionally substituted -Ph, or optionally
substituted 20 -Bn. WO 03/059885 PCT/ GB03/00102 - 119 33. A conpound
accor di ngwoasasssdne of clainms 3 to 32, wherein Kis a 9peubsssoumat, and
is agroup of the formula: RN2 N 3 RN2 2° 3 N2 2'- 3 NR -N4 -N 44"
-N N4 6" 5 6" 5 6" 5 whereint is independently an integer fromO to
4, and each Ris independently a substjfguent. 5 34. A conpound according
to any one of clainms 3 to 32, wherein Kis a 9-substituent, and is a group
having one of the followikg formulae: RN2®R'-N RN2 2' 3" R\N2 2' 3 x Pt |

NR -N4-N\ N4 -N 4 v N1 6" % 5 N2 203 N 2" 3 28 3. RN
R RNNRt RNR -N4-NN4& NNAN N6 5_§ 5465 wiereint is
i ndependently an integer f 0to 3, each R | ingependently a

substituent. 10 35. A ound according to any one of clains 3 to 32,
s

wherein Kis a 9-sub$fFfaent, and is a 6l of the formula: RN2 28 3
—N ) —N —NC>~CH2Ph
OH

HO

-0 O O
HOCH, CH,OH

SO =08 (O

HOCH,CH, CH,CH,0H

—N ) —N > ——N<:>—CHZCH20H
5

29. A compound according to any one of claims 10 and 13-17, wherein R® is
10 independently an ether substituent, and is selected from: hydrogen,

Ci.7alkyl, C3.20heterocyclyl, and Cs.aryl; and is optionally substituted.

30. A compound according to claim 29, wherein R® is independently -H.
15 31. A compound according to claim 29, wherein R® is independently C.7alkyl,

Cs-20heterocyclyl, and Cs.zaryl; and is optionally substituted.

32. A compound according to claim 29, wherein R® is independently -Me, -Et,

-nPr, -iPr, -nBu, -tBu, optionally substituted -Ph, or optionally substituted
20 -Bn.



| -N/ 4 6" 5 whereint is independently an integer fromO to 5, and
each Ris 15 independently a substituent. 36. A conpound according to any
one of clwoms/n3®8so 35, wherein each Ris independently eeracrmsdoforom

hal o, am no, hydroxy, ether, thio, thioether, G _7alkyl, Cl_7hal oal kyl,
acyl, am do, carboxy, cyano, and am noal kyl. 20 WO 03/059885 PCT/ GB03/ 00102
-120 37. A conpound according to any anggof clains 3 to 32, wherein Kis a
9-substituent, and is a group of the fornula: RN2 2° 3" -Na NR3BR4 s. s’
wherei n - NiBSR4 A sompodailiaeedrdiny to iy e oPciRiins A te I WHAiAGERT4 ng to any
one of clains 3 to 32, wherein s a 9-substituent, and 1s a group of the
formul a: RN RNESybstitugnthangRisvrgreup of theviengan RN is a nitrogen
substituent as def, pedzfor RN2, RQ i qu%QQdegendent ly 10 a Cls 10al kyl ene
group, and -NR3R§ [ Rjefined for e N_RBO. A corrpoun@ a r¢|a'1ng to any
one of clains S—No—@merei n Kis—a—~8&- st ituent, andNL@ﬁf@up of the
formula: R\2 RN Q 7 \ /5

&' 5 6' '
wherein t is independently an integer from 0 to 4, and each R is

independently a substituent.

5
34. A compound according to any one of claims 3 to 32, wherein K is a
9-substituent, and is a group having one of the following formulae:
R 2'_ '\? RN 2 _3' RN2 2 3
—&{Nj " —q R _&_{ ?;R
6 5 6' 5 6' 5
—Enz ZN%SR} —Enz 2N=l\? R::l _Ffm 2'__§/Rt'
W Y )
6' 13 6' 5 6 5
wherein t is independently an integer from 0 to 3, and each R is
independently a substituent.
10
35. A compound according to any one of claims 3 to 32, wherein K is a
9-substituent, and is a group of the formula:
—EN2 2 3 51
6' 5'
wherein t is independently an integer from 0 to 5, and each R is
15 independently a substituent.

36. A compound according to any one of claims 33 to 35, wherein each R is
independently selected from halo, amino, hydroxy, ether, thio, thioether,

Ci.zalkyl, C4.7haloalkyl, acyl, amido, carboxy, cyano, and aminoalkyl.
20



N~CR'NR3R4 11 O 15 wherein RN is a nitrogen substituent as defined for
RN2, RQis a Cl_10alkylene group, and -NR3R4 is as defined for -NR R2. 40.
A conpound@Oacmesds ng to any one of clains 3 to 32, wherei PCHK/GERI3M0102
9-substituent, and has the following formula: RN2 RN pNR3R4 -N N. C, (CH2)
11 20 0 wherein RNis a nitrogen substituent, p is independently an
integer from1l to 8, and -NR3R4 is as dé20ned for -NR R2 0 WO 03/059885
PCT/ GB03/ 00102 -121 41. A conpound according to any one of clains 3 to 32,
wherein K 38 a Agomymiridtaceordingbol ahg oredsfelgimef3 fohe2, fvaigrelrak is BN2 RN - N\
[ N.c~NR3R4 | | whergin i,S a nitrogen substituent as defined for RN2,
and -NR3R4 i s ag'sugsﬁgﬁpﬁgﬂdf'%? arepp 1D thegformulag onpound according to any one
of claims 3 to 32, wherein Kis a Ingsubs:tituent, and is a group of the

© 0-~N -NH N HII | .
fornula: _0-~N -N ~N_<i>4_NR3R4
6' 5

wherein -NR®R* is as defined for -NR'R2.

5
38. A compound according to any one of claims 3 to 32, wherein K is a
9-substituent, and is a group of the formula:
RN
RV ! Q
Ty e
Il
0
wherein R" is a nitrogen substituent as defined for R™?, R? is independently
10 a Ci.10alkylene group, and -NR3R* is as defined for -NR'R2.
39. A compound according to any one of claims 3 to 32, wherein K is a
9-substituent, and is a group of the formula:
RNZ RN
—N N. R
\ﬁ/ \NR3R4
o]
15 wherein RN is a nitrogen substituent as defined for RV, R%is a
C1.10alkylene group, and -NR°R* is as defined for -NR'R2.
40. A compound according to any one of claims 3 to 32, wherein K is a
9-substituent, and has the following formula:
RNZ RN
\ | 3,4
—N N\~ (CH);7~NR'R
Il
20 0

wherein RN is a nitrogen substituent, p is independently an integer from 1 to
8, and -NR°R* is as defined for -NR'R?



O 10 43. A conpound according to any one of clains 3 to 32, wherein Kis a
9-substituent, and is a group of the fornula: RN2 a X-(CH2)P Y -N wherein:
15 X is -WORBJs9sss CH2-, -0-, or -S-; RN is a nitrogen sSubOTIGRNENIBS
defined for RN2; Y is -OH -ORY, or -NR3R4; -ORY is as defined for -OR5;
-NR3R4 is as defined for -NR R2; and, 20 p is independently an integer from
1 to 8. WO 03/059885 PCT/ @B03/00102 -_4334 44. A conpound according to any

one of clains 3 to 32, wherein Kis a 9-substituent, and Qis

i ndependentq.y E)A@émﬁéhh?d'ac%@ﬁﬂb fPAMPER b¥ clafb3ttbtast Grhepiihlk Qe or more
am no groups, one of nore hydroxy groups, one nore éther groups, one or
nmore car boxy grbsyistiteent, andlﬁ)agr@mmeﬁemlacycl yl groups, or one or nore
C5_20aryl groups. 45. A conpoung.according to any one of clainms 3 to 32,
wherein Kis a 9-substituent, s aﬁ’group of the formula: RN2
-N-(CH2) P NR3R4 10 wherein prsN' e «_aNRfRit eger from1 to 8, and
the group -NR3R4 is as defined for— ¥. 46. A conpound according to
any one of claims 3 to 33, wherein Kis a®9-substituent, and is a group of

the formula: RVGLNER #Vis a nitrogen substituent as defined for R™?, and -NR3R* is as
5 defined for -NR'R?.

42. A compound according to any one of claims 3 to 32, wherein K is a
9-substituent, and is a group of the formula:

10 .
43. A compound according to any one of claims 3 to 32, wherein K is a
9-substituent, and is a group of the formula:
|:|g“2 X—(CH,);—Y
-7
wherein:
15 X is -N(R"Y)-, -CHy-, -O-, or -S-;

RN is a nitrogen substituent as defined for RN%:
Y is -OH, -ORY, or -NR*R*
-OR" is as defined for -OR®:
-NR®R* is as defined for -NR'R?; and,
20 p is independently an integer from 1 to 8.



| -NC 15 NR3R4 wherein each group -NR3R4 is as defined for -NRIR2. 20 47.
A conpound according to any one of clainms 3 to 32, wherein Kis a

9-substi twer/osemssl Q is, or conprises, an alicyclic saturaCed:Bi3orakkyl
group, and is optionally substituted. 48. A conpound according to any one
of claims 3 to 32, wherein Kis a 25 9-substituent, and is a group of the
formula: RN2 -N-C H (CH2)q wherein ¢4 dndependently an integer from 2
to 7, and wherein the cyclic group is optionally substituted. WO 03/ 059885

PCT/ GBO3/ 0R1L02 A comddundSccdrdityRraifons 6PEimg 318 RNWeRg Wisd alms 3 to
32, wherein Kis a 9-substituent, and is a group of one o? t'he foll ow ng

formul ae: RN2 FBUbstityent, and Qdis_indgpendently @ |MQFWOPN@”5’N | LO l -N

ainms_ 3t wher ei n is a
o-subst i tvent . bgtEEWR i SMoREmRlo Giblbe Fon b mate YREK BBt (o
wherein p is i rmlepeoc@etﬁey ghdupsNbAg @ nidrebatbd§ drodps, éhd ér mdpependently an

i nteger from 2 and wherein the cyclic %roup is optionally
substd t ut ed. 2oheterocyc|y| groups, or one or more Cs_oaryl groups.

45. A compound according to any one of claims 3 to 32, wherein K is a
9-substituent, and is a group of the formula:
RM2
—Ill——(CHz)p—NRsR“
10 wherein p is independently an integer from 1 to 8, and the group -NR°R* is
as defined for -NR'R,

46. A compound according to any one of claims 3 to 33, wherein K is a

9-substituent, and is a group of the formula:

fl?Nz NRR*
NR°R*

15
wherein each group -NRR* is as defined for -NR'R2
20 47. A compound according to any one of claims 3 to 32, wherein K is a
9-substituent, and Q is, or comprises, an alicyclic saturated C1.;alkyl group,
and is optionally substituted.
48. A compound according to any one of claims 3 to 32, wherein K is a
25 9-substituent, and is a group of the formula:

RNZ
|
g

wherein q is independently an integer from 2 to 7, and wherein the cyclic
group is optionally substituted.



51. A conpound according to any one of clains 3 to 32, wherein Kis a
9-substituent, and is a group of one of the followi ng formulae: RN2 RN2 RN2
I {1 -NwO@BAj988s -a -N-(CH2) -N-(CH2)-~ RN2 RN2 R\N2 P__ @CIr/GB0®o0oti ( CH2)
-N-(CH2)p -N-(CH ) 2p wherein p is independently an integer from1l to 8,
and wherein the cyclic 15 group is optionally substituted. 52. A conpound
according to any one of clains 3 to 32,128herein Kis a 9-substituent, and
is agroup of the formula: -N(RN2)-(CH2)n-[G (CH2)n]s-T; 20 wherein: nis
i ndependem9.y ah contpeged dccordidg twaly oreehclaims 3ito B20aHEesh! K isa | nt eger
from1l to §; 03/ 059885 Pg” GB03/ 00102 -124 s is independently an

i nteger from 0 T8UBSttURIc ANEIS 3 gronrpberrat the followipg formmlae: each RN i s

i ndependently a nitrogermyeubstituentnas defined foi: RN2; T is independently

a termnal am no group, L&?ﬁz or alterprgal ethe 5/group, -OR5. 53. A
conpound according to ‘a_rN/ 0 of cTﬁ’Fﬁ@to 52,_ each RN is 10
i ndependently -H, -Me, -Et, -nPr, -iPr, -tBu, -Bn, or =Ph. 54. A conpound
according to any one of clainms 1 to 52, wherein each RN is independently

-H 15 *** 55 A corrpou'-lﬁ% r di nq“’to one oRV«cl 1 to 54, wherein
each RN2 is __N‘@ —N —rll

5 50. A compound according to any one of claims 3 to 32, wherein K is a
9-substituent, and is a group of the formula:

RNZ
|
—N~(CH2)r(wH2)q

wherein p is independently an integer from 1 to 8 and q is independently an
integer from 2 to 7, and wherein the cyclic group is optionally substituted.
10
51. A compound according to any one of claims 3 to 32, wherein K is a

9-substituent, and is a group of one of the following formulae:

N2
R N2

RNZ
| i
—N—(CH)—<] —N—(CHz)p—<> —rlj—(CHz)p—O

$N2 RN?- RNZ
|
o) o) Lo )

wherein p is independently an integer from 1 to 8, and wherein the cyclic
15 group is optionally substituted.

52. A compound according to any one of claims 3 to 32, wherein K is a
9-substituent, and is a group of the formula:
-N(R™)-(CH2)n[G-(CH2)m]s-T;
20 wherein:
n is independently an integer from 1 to 8;

each m is independently an integer from 1 to 8:



i ndependently -H, -Me, -Et, -nPr, -iPr, -tBu, -Bn, or -Ph. 20 56. A
conpound according to any one of clains 1 to 54, wherein each RN2 is

i ndependewoDlog/os¢dss *** 25 57. A conpound accordi ng to any PamaGEIB/0cioai ns 1
to 56, wherein each RN is independently -H -M, -Et, -nPr, -iPr, -tBu,
-Bn, or -Ph. 58. A conpound according to any one of clains 1 to 56, wherein
each RN is independently -H 30 *** \WQ3233/ 059885 PCT/ GB03/00102 -125 59.
Compound BSU- SB- 36/ 102 and pharnaceutically acceptable salts, esters,

ani des, sol vat esis ihgeperidently amdntyget Gehed td @ ns t hereof . 60. Conpound
BSU- SB— 36/ 100 and pgar maceutical ly accepthﬁbl e salts, esters, 5 am des,
sol vates, hydr & A Mdepspdertyr Q- R her eof . 61. Conpound BSU- SB- 36/ 104

and pharnaceutl I i . Solvajgs, hydrates,
and pr ot ect ed f%?#ﬁ'i RoaBbenid g3 hikogl SR uueACs Gt

phar maceut i cal I'E/Isaodepemd:drélysaaleirm;na&zatrﬁrﬁ@growpr,ri-NRéRz sph\téfraipal &ner at es, and
protected forns ther;eg%s 63. Conmpound BSU- SB- 36/ 106 and pharmaceutically
accept abl e sal tafou s, am des, solvates, hydrates, and protected forns
thereof. 15 64. Conpound BSU- SB- 36/ 228 and pharmaceutically acceptabl e
salts, esters, amdes, solvates, hydrates, and protected forns thereof.
65. Conpound BSU- SB-36/ 234 and pharmacédt’ically acceptable salts, esters,
20 am des, solvates, hydrates, and protected fornms thereof. 66. Conpound
BSU- SB- 36/ 236 and pharnaceutically acceptable salts, esters, am des,

sol vat es, 53ydr & esmpandd REedRFED 4 mé@h%n@%zﬁm NT |
BSU- %B—36a/ 030 ,and phar maceut i cggflél y ‘accept abl e sal e@HBQHH‘ﬁQ
1 independently -H, -Me, -Et, -nPr, -iPr, -tBu, -Bn, or -Ph.

54. A compound according to any one of claims 1 to 52, wherein each RV is
independently -H.

55. A compound according to any one of claims 1 to 54, wherein each RM? is
independently -H, -Me, -Et, -nPr, -iPr, -tBu, -Bn, or -Ph.

20 56. A compound according to any one of claims 1 to 54, wherein each R™? is
independently -H.

25 57. A compound according to any one of claims 1 to 56, wherein each RN is
independently -H, -Me, -Et, -nPr, -iPr, -tBu, -Bn, or -Ph.

58. A compound according to any one of claims 1 to 56, wherein each RV is
independently -H.
30
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esters, am des, solvates, hydrates, and protected fornms thereof. 68.
Conmpound BSU- SB- 36a/ 028 and pharmaceutically acceptable salts, esters,

am des, swbwatssss hydrates, and protected forns thereof. I0TEB03GOWROUN
BSU- SB- 36a/ 038 and pharnmaceutically acceptable salts, esters, am des,

sol vates, hydrates, and protected fornms thereof. WO 03/059885

PCT/ GB03/ 00102 -126 70. Conpound BSU- $p536/ 112 and pharnmaceutical ly
acceptabl e salts, esters, amdes, solvates, hydrates, and protected forns
thereof. 8. CompmsihdBSSUSEB3 102 a0 phaRAsERLRHNY SetdptaBCeifbabitersal ts,
esters, 5 amides, solvates, hydrates, and protected forns thereof. 72. A
conposi ti on coRpldes, sgivates ydiatas aavbpwtecied formsythereofof clains 1 to 101
and a pharnaceutically acceptable carrier or diluent. 10 73. A conpound
according to any one of clainms 1 to 71 for use in a nethod of treatnent of

t he humangor amdﬂfmo@\QIOBSUYSlBEV‘B(m'ancT'ﬁhakdﬁ@c&ﬁica")@@mémaﬂleaééﬁ@!@létéﬂs,t0 any
one of clains 1 to 71 for the manufacture of a medi canent for use in the

treaPment of adpleegs sehates,dydiaiescnd piotected Brmg theferfd of i nhi biting
telomerase in vitro or in vivo, conprising contacting a cell with an
effective anmount of conmpound according to any one of clains 1 to 71. 20
76. A net Bdd otanqgmmtBSU-]Sllm%l‘rﬂL@hxhd pp?trthtinaNry ad:@p!?bliersa%is,\/@&:jters,
conprising contacting, a,cell with an effectiye ampunt of conpoun
according to aﬁv"g%%égb@t%fr,&Yﬁﬁatﬁ&t@%tot%edi Mg 19ef8Rfd for the treat nent
of a proliferative condition conprising admnistering to a subject
suffering fromsaid proliferative condition a therapeutically-effective
amodft of 62. cofempatndddSeSB@6/ tDGhand pharmdceuticallyracdeptabléisalts, esters,

amides, solvates, hydrates, and protected forms thereof.

63. Compound BSU-SB-36/106 and pharmaceutically acceptable salts, esters,

amides, solvates, hydrates, and protected forms thereof.

15
64. Compound BSU-SB-36/228 and pharmaceutically acceptable salts, esters,
amides, solvates, hydrates, and protected forms thereof.
65. Compound BSU-SB-36/234 and pharmaceutically acceptable salts, esters,
20 amides, solvates, hydrates, and protected forms thereof.

66. Compound BSU-SB-36/236 and pharmaceutically acceptable salts, esters,
amides, solvates, hydrates, and protected forms thereof.

25 67. Compound BSU-SB-36a/030 and pharmaceutically acceptable salts

1

esters, amides, solvates, hydrates, and protected forms thereof.

68. Compound BSU-SB-36a/028 and pharmaceutically acceptable salts,
esters, amides, solvates, hydrates, and protected forms thereof.
30
69. Compound BSU-SB-36a/038 and pharmaceutically acceptable salts,

esters, amides, solvates, hydrates, and protected forms thereof. '
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70.

71.

72.

73.

74.

75.

76.

7.

-126 -

Compound BSU-SB-36/112 and pharmaceutically acceptable salts, esters,
amides, solvates, hydrates, and protected forms thereof.

Compound BSU-SB-36/114 and pharmaceutically acceptable salts, esters

1

amides, solvates, hydrates, and protected forms thereof.

A composition comprising a compound according to any one of claims 1 to

101 and a pharmaceutically acceptable carrier or diluent.

A compound according to any one of claims 1 to 71 for use in a method of
treatment of the human or animal body by therapy.

Use of a compound according to any one of claims 1 to 71 for the
manufacture of a medicament for use in the treatment of a proliferative

condition.

A method of inhibiting telomerase in vitro or in vivo, comprising contacting a
cell with an effective amount of compound according to any one of claims 1
to 71.

A method of regulating cell proliferation in vitro or in vivo, comprising
contacting a cell with an effective amount of compound according to any
one of claims 1 to 71.

A method for the treatment of a proliferative condition comprising
administering to a subject suffering from said proliferative condition a
therapeutically-effective amount of a compound according to any one of
claims 1 to 71.



