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PORPHYRI N COVPOUNDS Field The present invention
relates to new uses of porphyrin conpounds and, in 10

woO pas/diceddl ar, the use of such conpounds in th®OUEBRLIRS02457
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or prophylactlc treatment of mcrobial col onisation-
and infection. Background 15 The resistance to

anti biotics devel oped by an increasi ng nunber of

m croorgani snms i s recognised to be a worldw de health
probl em (Tunger et at, 2000, Int J. hlicrob. Agents
15: 131-135; Jorgensen et at Cline. Infect.

Dis. 30: 799N8(8) USE OF H%%ﬁg%ﬂﬁéﬁgﬁtmpﬁe devel opnent

-of new approaches for billing m croorganisns is

urgently required. 20 The treatnent of m crobial

i nfections by photodynam c therapy (PDT) represents a
val uabl e recent method for eradicating bacteria since
it involves a nmechanismwhich is markedly different

- fraomthat typical of nost antibietics. Thus, PDT.is

d on the use of a photosensitising 25 nol ecul e
that, once activated by |ight, generates oxygen
reactive species that are toxic for a large variety
oh @E&Kﬁ‘! #9bhforAhEUHNAOLEG SEPOBhyRehHidhds and, in

eria nycop asmas and.yeasts ( ik et "al., 1990
partiChRk ogRem. oPhotlokioaipoBnBs dh. the: 28&hHRO 30T Beoploy knitic
et at, 1992, Allcroblos 71,33-46). Inportantly, the
@hﬂhﬂﬁ@nﬁnmmsbmbcdonwamawa@duﬂhﬂ?mmo phot odynani ¢
agents agai nst bacteria is not inpaired by the
resi stance to 1 WO 2006/ 000765 PCT/ GE2005/ 0021 7

ntibi oti.cs but, instead, depends nalnly on their
@ﬁ?@gpdstructure
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_""he I‘BSISTZEIICB t0- Ell‘tlblOHCS developed by -an- mcleasmcr B Abranlp o g o} LI

mlcroorgamsms is rec ogmsed to be a worldwide health problem (Tuncrer
et al., 2000, Int. J. AMicrob. Agents 15:131-135; Jorgensen et al., 2000,
Clin. Infect. Dis. 30:799-808). As a consequence, the dcvelopment of

. new approaches for Lﬂlmcr nncroorcamsms 15 urcrenﬂy required.

The freatment of microbial infections by photodynamic therapy (PDT) |
rep».fésents‘ a _valuédﬁé recent method for éfadicaﬁng"ﬁacteria _siﬁtﬁé' it
invo'h'res' a mechaﬂiafa which is marlhcédly différc'af from that typical of

most antibiotics. Thus, PDT is based on‘the"ﬁse‘ ofa pht)tosansiﬁs'fﬁg

_molecule that, once activated by haht, generates oxXygen reactive sPec1es -

that are toxic for a Iarcre vancty of proLaryotlc and eukaryotic ceﬂs

_mcludmcr bacterla, mycoplasmas and yeasts (Malﬂc et aZ 1990 J "

Photochem Phorobzol B _Bzol 5281 293 Bertolom et al 1992
.Midobfos 71:33-46). Importanﬂy, the photosensmsmﬂ actlvﬂy of many

photodynamic agents acamst bacterla 1is not unpaued by the res:Lstance to

i



(Malik et at. 1992, J Photochem Ph otobiol. B Biol.
14: 262-266). Various types of neutral and anionic

RO LAGHMSIEI Si ng agents exhibit a s pronounced
phototoxic activity against Gam positive bactePF&GE2005/002457

However, such photosensitising agents exert no
apprggtzamle;o CytOt BXiG 42 ai nst .Gram negative
bacteria unl ess the pg‘r rctr}eagéh{l%/tﬂy} Bt t e G5t glemlgﬁ structure

menbfladkies cal § 89 Bd/ Rhos SR ®HordB b Fet Ry l1engsdh
tetra-acetic acid (EDTA) or polycations (Beftoloni et
at, 1990, FEMSM crobial Lett. 71: 1o 149-156; Nitzan

et - t oc Phat obi ol . 55: 89- 97 It is
bel ?Eeéaﬁ?ﬁi?e% o Eflﬂtlagﬁ @%Q%Ircoeléof@m@ﬂamn)@m \eerhibit a
Bact , d thi.ck th hat

of C ohBunay %ﬂ‘fbfb%act BB IR S RS T aciung. However,
bi ndiuch phoﬁdsengiﬁghesgbagmgl @geﬁyg r@ggb&m&ﬁ wtc%&% ch activity

-and deactivates the cytotoxic reactrve Speci'es

~ photi8geIser@ raée Bgative baciptintwdensithé YeRteAGRAL of the outer”

(Ehrerbﬁl?g &? 985, Phot ochetn. Phot obi ol .
41: E1 witeatmentouth eﬂlyletﬁomamhm tetra-acetic acid

PhoepIod B pdlvBhiions. g{é}i(}ﬂlgg o9 d@&%ﬁ%@?@@mx Lett. 71
2
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backalidvadvihthdie celelaneadelopt dm&é}:}i r{é%% %b@&%ﬁ&g{mm is

structure of the cellular, envel ope.
1998979 G@ﬁﬁlmﬁhlcke@hmmoaf GEamBiogitive 33¢tkH3: %ﬁ%ents an
6,, J. Photochetn. Photobi ot

M nneck 19
% Cis 1?@“&%&) 0 |ﬂleap1p}wpeensmng hegenosot i irgereheesg@nd
25df§ % bj g of the photaosensitising agent -
Criti ca? )ﬁ?ﬁ Oxg?t éféacnf"ﬁatgPe%ﬁ%eP@F&maﬂ@ by the
= ?X Botisendifisined Q&ﬁeé?ﬁﬁﬂﬁ%%n%f" 2 585 S phatte By Hiobior

Bi 61:423543%9VhRIga oF IS, 1943, hﬁSp)@S%h&:ﬁp%E?@gbzo}‘ é Biol,

. Eseherichia coli is effici enfly i nacti vat ed
V|%13§I1e35+ght after incubation with the catl oni ¢
5, 10 15, 20-tetraki s- (4

In contrast, posfavely charged (catiomc) photosensmsmg agenfs,

20  including porphyrms and phthalocyanmes promote efficient mactwatlon

25

30

of Gram necatlve baetena w1thmrt the need for modlfymc the natural_
_ Structure of the ceﬂular envelope (Merchat et dl, 1996 J Plzofoc/zem
Photobiol, B Bzol 32: 153-157; I\ﬁrmock et al., 1996, J Phoz‘ochem |
Phorobzol B Bzol 32 159 164) It appears that the posmve charge
faveurs the bmdmg of the photosensmsmg agent at critical cellular sites:
__ that once damaged by exposure to hght, cause the Joss of cell Viablhty |
(I\/Ierchat er aZ 1996 g P/zoz‘oc/ﬁem Photobiol, B. Biol. 35:149- 157).

Thus, it has been reported that Esc]wnc]na coli is efﬁc;enﬂy inactivated

-

- by visible hght after mcubatlon Wlﬂl the catxomc 5 10 15 20—tetrakls~(4-
N—methylpyr1dy1)~p01phme (T41\/1P5FP) (Valducra et al., 1999 Bzocﬁem |
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30 N-net hyl pyridyl)-porphine (T4WPyP) (Val duga at al.,

1999, Bioclietn. 2 WO 2006/ 100765 PCT/ GB2005/ 002457

Bi ophvs Res. C.onnnmun. 26:4-88). The phototoxic

wo @od/inerasy of this porphyrin is mainly nedi areg/dprotenrass

I mpai rment of the enzymc and transport functions of

both the outer and cytoplasm c nenbranes, rather than

b@id@inm;liﬁg’ toDiAr. BSRidWedEr , The pibtdibiiye eftikinewn! this
or rin-based antim roblal agents |s‘I|mted due

rgﬂ i 1f et gﬁ-&gﬂ&? & HaPramcAbS Hiessuereet |and

el DAY ST, RSP HRE RS ARl SR Phes ather

'qggﬂﬁ Bthdiddg Tijial i ty of known porphyrin-based
antimcrobial 1o agents is further limted by their

5 relatively |low potency for target mcrobial cells.
Furthernore, not all mcrobial infections are suitable

fywevesatheanitl it stihlnown gropbatymbased ehémappbia. @eﬂ;ﬂa eis
I te-of infection may not--be-accessible to: 15I|
Fianited Qa0 Beir dO¥icrla cgist Thawiation dast Bstig of kng At
b t

Soap B AL %8&%@@8&?@%&@%&#@?@% cfills"nd
f

B e
10 addrenuatfuR@et Menigsd Vi Réir relatively low potency for target

microbial cells. : - AT

Furthetmore, not all microbial infections are snitable for treatment using, 7.

photodynamic therapy, e.g. the site of infection may not be accessible t&+

. Hence, there is a need for new methods of Lﬁlmcf and aftenuating the:
_growth of microbial acrents

R RN



m croorgani sms by a nethod which does not conprise
expasrmguodshe conpound to a phot odynam c therapy |ight
source or a sonodynam c therapy ultrasound sour CRCYGE2003/002457
X 4.zY, NHX4 X -NHN2 Y3 XYZ 31 wherein:

X,, Xz5uMBr=and X4 independently represent a hydrogen
atom a lipophilic noiety, a phenyl group, a | ower

al kyl ,, al karyl or_aral kyl group, or a cationic group
of t he*FOFfIBRiMa freraspbet, tordls-PHboRALE G3) BE, Wherein: L
is a l-hhki kety.or is absent; 4 R represents

| ower Cgﬁﬁpg%gﬁqfaﬁ%?iarﬁ@w @agremaratinesf a al kynyl ene,
whi chinéiegmentnalfdsy jtuted one or nore
substit.uents sel ect eg&??{ IL%\/\EF‘E@WHS | dbeer griokgthenef
(opt i BHEI90ganssas rhypaaﬁemdmm%gg% N kuor 0,.OR,
(O Rie ﬁg&?m, C(ONRS R9, N % P0h ORMBRISE REra RN g
and R2, TYRRA R epleotodmnamia Qﬁéﬁﬁfnqiﬁﬂf Q{l#ée of a'
| overscaloyhamid ﬁ&ﬁl{peﬁhg\%gyl or |ower alkyfyr,

| atter three of ound source

wherein:

=Xy, X - 4 i |
1, A2, X3 and X, independently Iepresent a hydrogen atom, a

I 1 .
Ipophilic moiety, a phenyl group, a lower alkyl, alkaryl or aralkyl

group, or a cationic group of the following formulg:
~L-Ri-N'R)R3)R,
wherein;

L is a linking moiety or is absent;



optionally substituted by one or nore substituents

selected fromlower alkyl, Iower alkylene (optionally

i nterrupted vl\\l{k;h oxygen), aryl, OR, C(OR6, C(O OR7,

C(O NR8 R9, aRpesentd  NWRE2 RIS dosve ;

Y1, Y2, Y3 and 1Y4@aée absent or . i_nde|c’)endeerftc%—];glé}}!ﬂ@ﬂgI or lower

represent aryl2Kygylere, whkgh is optienallt ketwyimed ByOWRE or more
optionally

al kynyl, the | t hree, of pch are
substi t ut ed byﬁgégﬁgppsn&eéecgﬂ PhYy elgweers alksds dawier oatkylene |

| I kyl, | ional | y i d
W th oxygen) . BeoT el By ket Rioe) NABSREOIR
NRLOR11, N+R1AXCHRIR,, C@)NWNR%IGP%&W;;%;F%;%%

pyrrole ring to which they attach, forns a
group; and R5, R6, R7, R8i -R9, R10i R11, R12i R13 and

R14 i ndependeni | represent H or | ower alkyl provided
that at | east Iﬁ&h?%ﬁ‘ncﬁ%? I@Pe}éﬂeﬁﬂﬁ regresentaHe atylphiveer alkyl,
rou as defi l,east e, of , X2, X3
015 75 " R TN SO0l RSB Ul e S r

and X4 is a hydrogen atom 4
i s provided ueptiohalty eabfifiu r d
by 7:",| B{(kiq% S heork §up§§é%§g$si éected

preparation of a medi canment for l1Tng or ‘a

the grow h of from dewer gdkyls iowey alkgiRnBo oMo ferrupted
not conprise exposin ound to a photodyhamc

he co
therapy | i ght VSBuPEERY: argefIBsnelDRE,NE(@IPR,, C(O)NR; R,
ul trasound soNRcla{llgnéNﬂRéR\lg l4N N 4

Zis —CH or N; and

Y1, Y2, Ysand Y, are absent or independently represent aryl, lower

alkyl, -lower alkenyl or lower alkynyl, the latter three of which are

optionally substituted by one or more substituents selected from
lower alkyl, lower alkylene (optionally interrupted with oxygen),

'~ aryl, ORs, C(O)Rs, C(O)OR4, C(O)NRg Ry, NRoR;;, N* Ri2R 3Ry,
or, taken in conjunction to the pyrrole ring to which they attach,
forms a cyclic group; and

" Rs, R, Ry, Ry, Ry, Ry, Ri, Rz, Ry and Ry independently
represent H or lower alkyl

- provided that at least one of X1, X,, X3 and X, is a cationic group

as defined above and at least one of X1, X3, X3 and X4 is a

hydrogen atom.

4a-7



-NyzZ Y3 XYZ 3 wherein: X1, X3 and X4
i ndependently represent (i e. are the sane or
different) a hydrogen aton1 alip-o phrlic noiety, a

phenyl. g wer  al kyl, al aryl or aralltyl
gr %Spgl,ne &%gg@gﬁﬂérfﬁgre ’rSoBIES’V&edt hee of ol lcomipogndl SMrAula 1 in the

-L P;MOBZ)(g s a linking noiety or
|spia%k?§ent ergé)eprélggle\r%F Foggr lehp’c%/l @h ealt¢migiing the growth of

al Reprpbrgraisms bpwanethal kyriyh i onal

sg%g%g?a% E%B %)Z/thgppe g{m nor e %SSV\E)&W%CBE? 'B%b%%g’sm" e’ compound to
P Py sournent a sepdb®ETRc]

all.vL lower all:zvlene (optionally int erﬂgéu}gwég}e%%?%nd source
oxygen), fluoro. OR5; C(O)R6_. - C(O OR?, C(0)NRBR9,

NR1oR11 and T4 R] 2R13R 4; , R3 and R4

i ndependently represent Kl 8. arje the sane or

different) H, aryl, |ower e wesey dll kenyl or

| ower alkynyl, the latten t ch are

optionally subst ituted by oN substituents

sel ected from |l ower aK]y eng (optionally

interrupted with oxygen), / D) R6,
C(0) OR7, C(O) NRS8RA, NRi 0 RI 3R) 4
Y, : '
3 X, Y,
| '
wherein:
10 X3, X and X4 mdependenﬂy represent (ie. are the same- or
different) a-

hydrogen stor, s lipophilic moiety,
lower alkyl, alLaryl or aralkyl group,

or a cationic erou f
fOHOW]_nD‘ formula_ gr P of the

=L-Ry '—.N+ Ra)XR3)Ry
‘i#herein:
Lisa Iinking moiety or is ab.éent;

Ry represents lower alkylene, jower alkenylene or lower -

alkyuylene which ig optionally substituted by one or inore

4b

a Phenyl group, a



wo 2@6@o07ept i onal |y substituted by one or nore PCT/GB2005/002457
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Zis

-CHor N 15 Yl, Y2, Y3 and Y4 arcabsent or

i ndependently represent ar3rl, |lower alkyl |ower
al kenyl or lower allynyl, the latter three of which

substituents selected from |ower alkyl, |ower
al kyl ene (optionally |nterr pted with

OR5,

GO RELUSCATPORTS () NRERS owmoﬂﬁx'?{ NRreR SRidens

o on o Ehpioafif ShRObLAN T Bt PHOEY ORISR

whi ch they* zﬂt

orm a group

R6, R7, Rs¢ 0 Rfl@ m@mm ~R and
|ndependently repcr‘)(esﬂei}mtEL or 10?\/\& al ky iB Erow ded

t hat

at least one of X1, X2, X3 and X4 is a cationic

group as defined above and at |east one.of X1, X2, X3
and X4 is &, Rlydnd)@ennd@mﬂ catlprrepaesenr @gpareaﬂ1° same or

ar iyl 5?@&%‘ b T8 eodtr0RRE KETCAIDN] oRderer

TS o e iy e

may be Intbﬁrroﬁet&dﬁare%ﬁmm&ﬁg efedicid Yt 16WEL AIR3N,

five
Lowe,
R7,

i ncl

oxyg atons are present in each al kyl chain),

5 dblowt a.%z@@ﬂbs tiohall¥y .inBZupkd, with, oRpge6, aryl
RS RO Rlo> R'I, Mb EL]B}?and R€4 nmay re resent :

ude CIGK2 @{c&)ﬂﬁ CCXCOIB{@I -MONB K314 MRl

Cl-C12 al kyl, Cl-Cl0 alkyl, C-Cy.alkyl, Cl-C2 al kyI
Cr-C7 al ky¥V Rigdf:Be ,

Zis-CHorN;

Yy, Yg, Y, and Y, are absent or independently represent aryl, lower

30

alkyl, lower alkenyl or lower alkynyl, the latter three of which are
optionally substituted by one or more substituents selected from

. lower alkyl, lower alkylene (optionally interrupted with oxygen),
- aryl, ORs, C(O)R,, C(OYOR4, C(OJNRg Rz, NR1gR11, N'R12R13R 14,

. o5, taken in conjunction with the pyrrole ring to. which they attach,

may form a cyclic gIdup; and

Rs, Rs Ry, Rg, Ro, Ruos Ri. Ryp, Rys and Ry independently
represent H or lower alkyl ‘

provided that at least one of X, ¥, X5 and X, is a cationic group

| ‘as defined above and at least one of X, Xo, X5 and X, is a

hydrogen atom, a phenyl group; a lipophilic moiety, or a lower

alkyl, alkaryl or aralkyl group.



al kyl, &C, alkyl, d-C4 alkyl, C-C3 alkyl and Cl-C2
al kyl. Preferred |ower alkyl groups which RI, R2, RS,

W 2085000785 R7, R8, RO, R10, RI1, R17, 10 R13 and Rl14
may represent include C1, C, C3, 4, C5 (6, CLI/A3P5H02457

c9, O 011, C12, C13, Cl4, Cs and Cl16 al kyl. Thus,
any one or nore of N R, R3R4 and/or N+R12R13Rl 4 may
reprﬁsetnt .ciycl i ¢ am ne/ ammoni um groups, for exanpl e:

15 'ihyg teym\TTowr RR™5s iiReNded ( NN Tt
will be.ap rEci ated that the cy%gyeg%\e%?lag%%ﬁ%fmcychc or
gr ofpEC Fﬁaﬁla go?lkglowprabsmaf eweintarugee sy %Eij'ﬁél?[}x%f%ab iy 1o
rren‘gg:(rg,t faﬁr \t;exar,rjpolre such groups 20 may cofmprise 4-,

5-, -, g— , -%- 8} tf@-ﬁ@ﬁ%geﬁ@dpﬁsﬁ@fsm eaﬁh)eahk’y} nh&liﬂ_rlp\/\@ovg,rer

| k Lol ; t di . The t
e O e ey roke ReiondBl, R, R

i ncAI R 14 2bat irﬁ}:eesrenﬁﬁncklﬁaé‘@yeé}seg% C’it ; w@{ﬁyaﬁ%ggjﬂegf 4 aﬂ;yl;

: CZ-(SZO ai | cen\é:ﬂ{gnd al kynyl, :
e - - WIS hqmﬁﬂﬁté. . P Bﬂgﬁ:ed:1@9@&jfge@1@rag5&r @b*!%h%fl, CnCy

nor, ghz&g_&i.%ﬁx&gen atons are present “ih ea
g'q_ b or-arkyny ]'%@fm-cﬁcyl @lm%{dggf—tlz@k%d. Preferred
1 r ower al kenyl" also -
] o2 oB bERC R RIS T Rare g Ko, FoRag s Ry
e . - 10 Lo ) aﬁ(ﬂl wé’ i , . R4. R. R6.. -
' R7l,sz, %? O&b%ﬁ@?r H&?‘é& %ﬁgﬁ?ﬁ, g&m@a, CepFesentCy,
i nCluda, EE1E 0 comyl,, A1GL7 5 al l cenyl, C2-Cl6
all cenyl, C2-Cl14 al kenyﬁ , G1-C12 allcenyl, CC10
allcenyl, C-Co allcenyl C2-C7 allcenyl, C2-C6
al-hcenyl , C2-C5 aikenyl, C , -C4 .
'f‘h%s, any one Ot more ofy N'RoR3R, and/or N'RysRy3R 4 may represent

cyclic amine/ammonium groups, for example:

DOVOIHEHO

It will be appreciated that the cyclic amine/ammonium groups may also
R e

comprise fewer or greater than six members, for example such groups
o

20 may comptise 4, 5-, 7-, 8-, 9- or 10-membered rings.
The term “lower alkylene™ is to be construed accordingly. "

~ The terms “lower allienyl” and “lower alkynyl” are intended fo include

| 25 linear or branched, cyclic or acyclic, Cy-Cyg alkenyl and alkynyl,
respectively, each of which may be interrupted by dX}*gen (preferably no

more than five oxygen atoms are present in-each éllcehyl or alkynyl

chain). |



al l cenyl, C2-C3 al kenyl and C -C4 allcenyl. Preferred
| ower allcenyl groups which RL, Rl, R3, R4, Rs, R6,
R7, Rs, R9, R10, Rl11l, R12, R15 and R14 nay represent

wo bdagbddele - C2, C3, C4, C5, C6, C7, C8, 09, Cl OpcCldr206iBy2457

10

C13 and C14 to allcenyl. The term"| ower al kenyl ene”

is to be construed accordingly. "Lower al kynyl" groups
which Rl, R2, R3, R4, R5, R6, R7, R8, RO, RO RIli 15
R1l7, R13 and Rig may represent include C2-Cl18 all Lyny]

Cﬂamsmm leyeazaliergl” @lisno sakedp botbthers %ud«yﬁw,zf@r@q@c
TR Lo Ak R Byt NeoRes &ﬁw Rs,
lﬂy@ aﬂw B3 an%“ﬁ@h%ﬁg%%gﬂ%{dgg ef 2 gg SOy

Fﬂken C'}"‘ ﬁﬂ\.&%}% CR @]4aﬂﬂel%]l4 mlvrﬁﬁ&%&emn-—@% alken fl

i ncl ade T2, "G5, Cs, c9, C10, C11, 1
CL3Cardi:Ehd, @gk@ﬁydﬂxenﬂheilt-@g naﬂdcnybr Cwﬂacwﬂgdmﬂ,e C‘t-@;
to be.construed accordLal The term "aryl." . incl.udes

silsenyh Goebs ﬁhméra@d Cafpebifari.cPralened lavermkgrplgups

Sk Ral R o flstot eonripodie 1 E@bgﬁé’ﬁﬁﬁ B dhngmay
?%r%s%tniﬂrkcil}f%ﬁf Crb G R Gederee B as o ag S

F@, R11 7 WD 2006/ 00076¢c PCT/G82005/002457 The
el'Ty” “aral kyl" includes aryl groups joined to the
porphyin ring via a ~~ P J lower alkyl group.
According to a second aspect, there is provided" use of
@he tpotindrendlk émyland 5isth berconshieehrewadiagion of a

medi cament for killing or attenuating the growth of

“TLower alkynyl” groups which Rl, Rg, Rs, Ry, Rs, Rg, Ry, Ry, Ro, Ryg, Ry

Rz, Rys and Ry; may represent inclnde €3-Cyy-allynyl; C3-Cig-alkynyl,

15

_Cﬁ-cl4 alkynyl, szcli alkynyl, Co-Cyp alkynyl, C~Cy alkynyl, C;-Cq

allynyl, C,-Cy alkynyl, Co-Cy alkynyl, Co-Cs alkynyl, C,-Cy alkynyl, Co-

- C; alkynyl and 'C;—C;;lalkyn},rl. Preferred lower alkynyl ‘groups which Ry,
_ Rls RS: R4= R—S: R—fr': R'h RS: .R-Qp Rlﬂ: Rll:- R’-l'l:- RIB a-udRIZI- 31133’ IEPIESEDI'

inclade Ca, Cs, C4, Cs, Cs, Cy, Cs, Co, Cig, Cr1. Crz, Cys and Cyyq alkynyl.

The term “Jower alkynylene™ is to be construed. accordingly.

The term “aryl” includes six to ten-membered -’céi‘b@cyclic aromatic
groups, such” as phenyl. and naphthyl, which groups -are optionally
substitufed by one or more substituénts selected from fluoro, cyano, nitro,

lower alkyl (e alkaryl), ORs, C(OJRs, C(O)ORs, C(O)NRgRq and

_ NRpoRys.



m croorgani sms by a nethod which does not conprise
exposiongrodohe conpound to a photodynam c therapy |ight

source or a sonodynam c therapy ultrasound sourcepCT%,mmHm(m_ﬂ
XLYYt X4 MX2 Y3 XYZ 3 u wherein Mis a netallic ~ o
el enedtheaeA . Q] enent and X4, Yt, -irz Y3,

Y4 anij Z are g}sai{%Jelf ﬁlﬁg%l%gﬁﬁﬁ SHEpepablyo tHerwdrpByrin rine via 5
first ' GHd alsdondupspects of the invention the =

medi canment is for killing or attenuating the. growth

of m croorganisnms by a nmethod which does not conprise

exposi ng the conmpound to a stimulus which activates

ant i gi jal.activity. By "a stinmulus which.

act i )\S}ggcgg HJégn idriccPB®atnech dhereiis pi‘ovb@em@g@b% C(?'Bb Q]}J I dJSf _
whi cthei pRHEATRS B@eaa%i[el it%/n of the conpound, “f 0PI of formula I in
or g{ftenuate the' f othierica eﬁfcf%bkdllnggmtatenuw @S
er adiigto@gambmb by PRk hCq. therapy |ight source
or gn.u (%{asounél@ sourc@a’sf{’?‘m& %%‘?s QR C@prisgexposing the compound to
med PEAIASAYIRIC Brerapy hightaiorr@yd 41 D i@k

~i.e. the. medicanent 8 WD 2006/ OO(%{?Q I¢ therapy ulirasound source:
PCT/ GB2005/ 002457 (and specifically the active

conpound therein) is intrinsically active Such

activity may be deternmiged by néthods well known in

the art; for exanple- |l e B% /5'. Hence, the

growth of

nmedi canent is for killin ng the grow h of
m croorgani sms by a nethqd phot odynam c or
sonodynat ni c X4' / N :

X,

.wherein M is a-metallic clement or a metalloid el

B cc - _. --. - - - - o V | | - | .
'y ﬂa @ulm _Which activates antimicrobial activity” we ‘mean a . -‘

thstlm_ us whlcg:mcrcases.the ability of the compound to kill or atté’nﬁafe
& growth of microbial agents, such as irradiation with a phdtod‘):'ﬁ- .

. amic
‘therapy light source or an ultrasound source :

In other words, the
medic chibits i imi s
ament exhibits innate anfimicrobial activity, ie, the. mediéémcnt

8



wo Bellcimhganmbi ent light (i.e

10

therapy. However, it will be appreciated that nethods
for. killing or attenuating the growth of
m croorgani sms wherein the nedicanent is exposed to

anbient light) 10 are not excluded. Preferably, the
medi canent is exposed to light/radiation of intensity

| 858 S")'t(h%l]q- Qné%tﬁ@ corhPhRXAFRE) [seafirdsRan 2708 Gnkh
| ess than mVcnR, |ess than 30nWcnmi (i.e. |ess
tztmwr@OﬂWrﬁe Hetssmirtesn by5mdBhaodd erdll khews itrhahe56rt; for
mMVcm, less than 60 nV,//cnR2, less than 70 nWcnm ,
I%@@W%é?ﬁ@@mﬁﬂﬁm | ess than 90 nWcm or |ess than
100 mAM/ Cm . Advant ageously, the nedicanent is
exposed to light/radiation dose of less 20 than

C : e : 9 174 . | h
ﬁ%gﬁi’crg% “fl‘faﬁe‘"‘s,"“gs:ﬁ"Ef’i":E hia?n fl?’gslﬁ}lmarbﬂ g%%ﬁdt%%ﬁ %%ﬁ/“%?r’é”ﬁl ¥
|1ﬁ§:§odrhﬂﬂsr§,0 jh B arieti @S s aRad GhdlceiiBamid 8 sopaynathic

I/cn2, "l ess tthan 20 J/cnR or less.than 10 J/enR. It
mhd:fapwbe Howavoer itapplt de apprkciniep ehatonstleidis| ford kilhincher

art that the 25 nedicanent may be for use in_.a
erteaatiag: the ggev o am@ﬁgrﬁn@%n%é’fh@r@ms ¢i Frpgtieament is

activity and i C d/ or '
Sepesii) ol AndbiBpight e bR Hh Pia gieht)
use te cltuﬂcd absence of an activating stinulus, such .
1 S Tnhate antimcrobial activity is expl oirt ed,’
and subsequently exposed to an activating stinmulus
such that its so photodynam c and/ or sonodynam c -
Bedferblyy tHesnediphrakiteld. expdBeid A6 ANATGE oL mtensﬂy less
PCT/ 6820051002457 The term"netallic ele " '
thanerdedWaon' |,n<f®mdekmpleva]lﬁéﬁtﬂlﬂﬁl t2Q méﬁ?m’ n‘@t:‘&l than - -

G EnGlee: i st Q0T RASY T &, 'e%a‘i@fa{ai?ﬁﬁmma ETRLIS

sunlight or artibcgi@zu0s/002457

15

25 mevsf}cm flésgn%hzn' Shldw/e ( hbdy o o' *Wcm “legs than

70 mW/em® , Iess than 60 mW/cm less than 90 mW/em® or less than 100

mW/cm

Adx?antageousljf, the medicament is cxi:nosed to light/radiation dose of less
than 100 Jem?, for example less than 90 J/em?, less than 80 Ilémz less
than 70 I/cm less than 60 I/cm less than 50- T/cm less than 40 .T/cm
less than 30 I/c:m less than 20 J/em? or less than 10 J/cm

Tt will be further appreciated By persons skilled in the art ‘that the
medicament may be for use in a treatment regime that'e};ploits both its
innate activity and its photodynamic and/or sonodynamic activity. F or
example, the medicament may first be used -in the absence of an '
activating stimmué such that its innate antimicrobial activity is é}:ploited
and subsequenily e:aposed to an activating stimulus - suc:h that its

photodynamic and/or sono djmamlc activity 1s e},hplmted

9



10

‘ > 2 3. | i cul ar|
 proPatt e SEEIRb Rl pieda T ki taton

5 Lu (I11), Y(IM In (I'IT) Cd (I1), My (I11), A(b),
Ru, Ni(lIl), Mn(lll), Fe(lll) and Pd(I11). Most
M(111),

r , the netallic element is Ni(I1l),
v@%?%ﬁ@‘%% Pd(11). The term"netalloid" is inPemdexkotooorisy

i nclude an el enent havi ng physical 10 and chem cal
properties, such as the ability to conduct

electricity, that are internmediate to those of both

et ahé r2h0<RenimeLs ‘:ts%n The: "metalloid. element”

i ncl udes silicon (I%I gmg% lélté%(r%]gitgerﬁl?&saéf"&ﬁfg‘?\ﬂﬁit@{ﬁeﬂf
ar encofiid elealdny Brdfetabiytead bt ONemeS; | L-gand

15 1t will be appreci atj(;d that the tgr ﬁslggfeat?%éf%%@@ “More
el @efreldiotheensiilll demenemesiledtad foteZa (Rl (1), e ),

EECTEICE T I dE

| oner D) 5T PRl BTttty the SRS s iy i,

: aryﬁn@ﬂ)-,&ré(m}w]?(ﬂmdefi ned above (wherein aryl and

20 al kat'yl are nono-'substituted). The conpounds of,
formulae | and Il conprise at |east one cationic
t he compounds of the invention may carry

gr,g,gp. Thus, the cor .
a het iges meadladaiyotended teveipdeaa clehany@aihadhysical

+2, +4,. +5,  +6- or re. In._a preferred 25
& ARl PRber b AT (oarabjiTE theon G slgotistty, dhat are

C ed¢rpeniof intBudek t silid rg&g@iﬁ' ?D RS, 1z
skilled in the ar%%dt)%a(??)cgangoﬁn S 0 b%?%(?r%ﬁlg@lqh are
angtichalip gulmiitictod it bad angede ¢gag@unt er - ani ons.
Exenplary 10 WD 2006/ 00( 1765 PCT/ GB2005/ 002457
counter-anions include. but are not limted to,

15

.25

hal i des, (e. g. f.luorjde, chloride and brom de),
i %"H,ﬁpbé (?&%@‘?@%@8&1@{:|.th9t.1@}’r_n.s.nm@£aéh¢e§1mﬁ@t..cfmdonaeteﬁoid
element include a metal element or a metalloid element having a positive

‘oxidation state, all of which may be substitited by one or more ligands

selected from fluoro, OH, OR 5 wherein Ry is lower alkyl, lower allcenyl; '

lower alkynyl, aralkyl, aryl or alkaryl as defined above (wherein aryl and
alkaryl are mono-substituted).

The compotmds of formulae T and II corqﬁrise at least one cationic group. |
Thus, the compounds of the invention may carry a net positive charge, for
example a éharge of +1, +2, +3, H4, +5, +§ or more. In a preferred
embodiment, the Qompbunds carry a net charge of less than 7+4,- for
exarnple_ +1, +2 or +3. Ina particularly preferred embodiment, the

compounds carry a net charge of +2.

It will be appreciated by persons skilled in the art that compounds of

formulae I and T may be counterbalanced by cdunter—anions". Exemplary.

10



sul fonates (e.g. nethane sul fonate) and
trifluoroacetate. OQther suitable counter-anions wl]l
be well known to persons skilled in the art. Thus, 5

wo Jabaowaeeutical ly, and/or veterinarily, acceptaatgroos/oo243s7

14

derivatives of the conpounds of fornulae |I and I1,
such as salts and solvates, are also included within
t trexrgmemeomf irtdhedd. nmengizonot Sahitsdwhi. cielay (ber. fluoride,

nti.oned_i ncl ude: id addition Its, .for exanp]e,
PHF GRéEpIINCEh S Sgérﬁ-cé%’il%i?@%wl%ess perchlorates,
ochl.oric dr obrem ub £ UL 0 ohor.j
SRR Tk comeiR T PO B WibinBREats. RIPPE ARt
s ofet t §,of ggme
eR T ol D, be L I bl ARG, B B s
Salat@aceuticaihyl, | ahé/or uktRehafbRr ectepiablebyicakbtiesl of the
persons that the conmpounds of 15 - formula | may

exmvunds afitfornniaen an| it sueloresr saltf endnsolvrdes. are also
m nxtures~ . thereof are included wthin the scope of

pRude SHENBnthecsApRfurils Tt IPYPRUPRe 1S2HRdWRI Hhymess e
ERH B PR Y TR BB R o

tR8LAE CQLAOMRA P M DhGH eﬁﬁeicéorﬁgmox;%@e SARAGAt &g
usi fig conventional techniques, “e.d. Chromgtography or

f)ﬁ@ﬁbﬁ_ﬁ adcid, Ceitht Bdrbeafliconcidie oy akih USroBh @SB IoRTB S ds:
may "be isol ated by separation of a racemc or other™
paset mdditiof stlie; costplonaids foshed wohveatasodal exaengle, the .
fractional crystallisation or HPLC, techniques.
Wdiemradippiassiug $adts25 desired optical isonmers may bes -

- made by reaction of the appropriate optically active
starting materials under conditions which will not ~. .7zl

el R R S e e
ol pvechi)

15

e
conventi ohal neans (e. HPLC, chromat ography over:

thézebf me indhled SiBieieS00ps 81 tHesiriveativgled within the -..
~scope of the invention. )

_' Compounds of formulae I and II may also contain one or more

asymmetric carbon’ atoms and may therefore B}shlblt optical and/or ;

diastereoisomerism.  Diastereoisormners may be separated using

convenfional fechnigues, eg  chromafography = or fractional

crystallisation. The various stereoisomers may be isolated by separation

‘of a racemic or other mixture of the compounds using conventional,

e.g. fractional crystallisation or HPLC, techniques. Alternatively, the
desired optical isomers may be made by reaction of the éppropﬁate
optically active starting materials under conditions which will not cause

racemisation or epimerisation, or by derivatisation, for example with a

* homochiral acid followed by separation of fhe dias_tereoz:ﬁeric esters by

conventional means {e.g HPLC, chl'omatdgraphy over silica). Al

stereoisomers are included within the scope of the invention.

11
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- 30 11 WD 2006/ 000765 PCT/ GB2005/ 002457 1In a preferred
enbodi nent of -the first and second aspects of the

Lpvention, Z is -CH 5 A characterising feature of the
‘?B"g{p&d(ﬁ%‘“sewnd aspects of the invention is rdiEGBANSHE245T

| east one of substituent groups Xi, X, X3 and X4 is
a quatemary ammoni um cationic group of the foernul a
-L-Ri -Nt(R2) (R )R, as defined above. Preferably, none

of M ,a fo a I r|d|n|u
cati oni ?gzr%ﬁ%a&%gﬁﬁhimp?g?%?rgh te@o er%nﬁl R 5O gﬁhe
unsiawsttion,Zed {Ciher al kyl ene, | ower all cenyl ene or

| ower al hynyl ene group. Advantageously, Rl is a

strai ght-chain | ower al kylene group of fornmula: 15

b &8 l%%ﬁ%m%feaéw?%h s, g an %%m%&gggiim%m i
I
o & 100 $RE L o fiaftnt SRR, 010 Santie Tt Regvptermary
| owermormtiky lcatienir QB8 WBF Cff e Rior i@ A 1 Q.Prl@sgd*[’% ﬁ%l ﬂﬁe as

grou s of the above forrrul a wherein
deting] algpver Preferaliyt npnebERabKy, X, md XI?ISZ':I# ﬂiﬂl%iurg%r 4
t he

The r.emai ni ng three substituent groups o
&HHF? BPRIRISIAD-nDi ety, i.e. R2, R3 and R4, may

R 10 be the sane or different and are sel ected fromH,
| ower al kyl, | ower: aI kenyl or |ower al kynyl, the

| i prisbece ol 1818 APALORRH SRR LUK S0
ORbrer(€)eRE, Ioﬁi&ﬁhﬁ@hﬂ@(%. R9, NRLOR r and

Advantageously, Ry is a straight-chain lower alkylene group of formula:

- Preferably, ‘m’ is an integer between 1 and 20. More prcfer&bly, ‘m’ is

an infeger betwcen 1 and 10, for example between | and 6, between 1 and

20 5, between ! and 4 or between 1 and 3. Preferred stralcrhbcham lower
alkylene groups whlch Ry may represent include groups of the above
formula Whercmmzsz 3 4,5,6,7,8,9 orlO Most preferably, m’ is 7. |

or 3

25 The remaining three substituent groups of the quatémary ammonium
mowty, ie. Ry, Ry and R4, may be the same or dlffelent and are selected
from H, lower alkyl, lower alkenyl or lower allynyl, the Ia.tter three of |
Whlch are opﬁonally substituted by one or more substituents selected
from lower alkyl, ORJ, C(O)Rg, C(O)ORy7, C(O)NRg Ry, NRmRu and

30 N'RpRysRy |

12



.10

so N'R12R13R14 12 W O 2000/ 000765 PCT/ GB2005/ 002457
In a preferred enbodinent. R, R3 and/or RS are | ower
al kyl, lower allkenyl or |Iower alkynyl group. 5

wo Reefarably, Rn. R3 and/or R4 are unsubstitup@@i,rdm;mus::

allcyl groups. Optionally, at |least one of R, R3 and
R4 is an allcyl group which is substituted with a
primary, secondary or. tertiary amne group or a

uat ernary ammoni um group._ 10 | preferred
8dPiREHTcloPPRAGs foafs 48 é’ﬁgRﬂs%%c]P@’eﬁfan‘i\’la lower

[ i on .S .- ; , R, and R3 are CH3 and R4

iagﬂ&p-‘%@r]‘b‘ﬁ’%uﬂﬁr@ﬁéﬁr'ls In an alternative preferred
enbodi nent of the first and second aspects of the '
invention, Rl is -(CH2)3 : and R2, R3 and R4 are each
Chigferkily aR§, B tahefor & t2e natitweinpeeleneedlehbadipent of
the first and second aspects of the invention, Rl is
-(CH2); , and R ,- R3. and R4 are each 20 CZHS.

- Advant ageousl y, at |east_one 0f.--X1l, X2, X3 and X4 is a
@;ﬁq%ﬁ% gt bapt g8e dekpnBe Motte Hnal ALkY]) S8 GRECHf 15

X apd X4.is a r n_atom. 25 Pr.eferably,
Sy e S oy FARRRES, of LAk oS G or
el ol ol ol fined above. Conveniently, the
Eﬁ%’eva: ﬁes (9 an%%%]?ﬁnary, secondary or tertiary am ne
groups, if present in the conpounds of the invention,

is greater than g to 30 ensure that the group is _
Jur at grefeedd whrebodiment phiy shel Hgi cald espebndnaspects - dB ther..

invenﬁon: R] iS _—(CHZ)S_: R2 aﬁd R3 are CH3 al]d R4 iS — (CHE)B"
N(CHs).

13

30

In-an-altemative preferred-embodiment of the first-and second aspects of

the invention, R; is —(CHa)s—, and R», R; and Ry are each CHj.

" In a further alternative preferred embodiment of the first and second
- aspects of the invenﬁOD, R; is —{CHay)s-, and Rs: Ry and Ry are each

Cij_.‘ o

-Advantageously, at least one of X, X,, X3 and X, is a cationic group as

defined above and at least oné of X, Ky Kzand Xy isa hydljo gen atom.

Preferably, each of X, X, X5 and Xy isa hydrogen atom or a cationic

| group as defined above.

Conveniently, the pK_ values of any primary, secondary or tertiéry’ amine

groups, if present in the compounds of the invention, is ‘greater than 8 to

ensure that the group is protonated when in a physiological environment.

13



- WD 2006/ 00076 PCT/ G&2001/ (202.;17 The quaternary
ammni urn cationic group is optionally joined to the
‘ﬁm’m ring via a‘linking noiety. L. s Preferred

ng noieties, L, include phenoay, phenyl en® T/GB2045/002457

sul fonyl . am do, am nosul fonyl, sulfonylim no,

phenyl sul fonyl am do, phenyl - am' nosul fonyl, urea;

ur e%gane and carbamate linking noieties. In a

pr ef e reoit@nigden@ibniuth @afbaice Yig QN L oni
gro is. 10 joined to the p%trcp%% e g \/alﬂggﬁﬁécp the

TRYYIR glogr via THUdinXnoix®, LX3 and/ or X4 may have

.the followi ng. formula: zs wherein Ris Rr -

N(R ) (R3) R4, as defi ned above, and "n" is an integer

b I f d
sDeBleRrE i, LioRfe aly SRR Gheeg: rlghﬁﬂé’i%lﬁ(bllﬁogyl

j olangdot oarhfie r ker
20 Th ug X1, ﬁgﬁb aEEI/ﬂSI? %ﬂiﬂway%%%%{#%’g‘q Rlenyl-
| Oﬁmﬂ@ﬂlﬁm’ﬂ mnﬂemaﬁe iafid Barbanbitd Ralih RN Fbtied s

defined above, and "nmi is an integer 25 betvveen 1 and

3. 14 wO 2006/ 000765 PCT/ GB2005/ 002457 Preferably. _
fegrably 1. In an alternative :
ppﬁeuf e?pfé%r%%%‘gg?fiwg IS %e qUAeTnany agEmgim eativaic jrow is
t wher Ris Rl -
H NB( IFJQIZ%Eﬂ(dE{ gﬂrﬁlﬁ&%g‘ﬁ %P%O’ﬁ i ned above, and

n+mM is between 1 and 3.

Thus, X, X,, X; and/or X4 may have the following formula:

13 wherein R is Ry - N Ra)R3)Ry, as defined above, and ‘n’ is an integer
between 1.and 3.
In an alternative preferred embodiment, the quaternary ammoniurn.
cationic group is joined to the porphyrin ring via a phenylene linker.
20 | '

' 'ﬂll_lss-.Xh_ X3, X3 and/or X4 may have the following formula: :

"

| wherein R is Ry — N*(Ra)(RD)R,;, as defined above, and ‘m’ is an integer
25  between 1 and 3 ‘

14



eevve......2. . Advantageously, L conprises a benzene
ring (e.g. phenoxy, phenylene, 10 phenyl sulfonyl am do
or phenyl am no-sutfonyl) nono-substituted at the

wo B@anpesition. Alternatively, L may be nono-p®@fcpro05/002457

16

di -substituted at neta- or ortho-positions. L may al so
be bot hpara- and ortho-substituted. In an alternative
predferabed -amodisenhostrefautdt-dr nary amoni um 15
cationic group is JOIned directly to the

porphyrln rlng, i.e. L is absent. In a preferred

di f t d ft
T i B T B0 reb BT <65 o n AR R G+ GROUBEYe
: t d f th h
?ﬁlﬁgffj{l?‘?%é%fgﬁgﬂﬁe on opposite sides o e porphyrin

rihg positions 5 and 20 15 or ring
positions 10 and 20. For exanple, X1 and X3 nay be a

_hydrogen atom a |ipophilic noiet a phenyl group, a

| ower. al kyl, al karyl O/a (CRy group, and X2 and

~--X4--may be cati onic.g vi ce-versa. Preferably,

X1 and X3 are both a hyd t om and )2 and X4 are
both a cationic group, or vicé&aversa.

Alternatively, t he conpound may conprlse tmo cationic
groups, as defjned above, on nei ghbouring positions
ofhdrbie Rak B Bw wgmmgm 4. arftd ‘m1ordNes 2006/=R06&%, and
PCT/ GB2005/ 00245 ring positions 5 and 10. or ring-
pngtmfﬂﬂﬁmWQxahdndS- or ring positions 15 " and 20 or.
ring positions 20 and 5. For exanple, X 1. and X,'nay
be hydrogen and X3 and X4 may be cationic groups, or

S Bafeo gl o omghet SRR AL 108 Ml Sugpyienc,
DRESAIRFKIANAY & phbiSy Ak RS thb20RLbEARAEE & the .

para—posmon Altcmatwely, L may be ono- or di-substituted at mem-

15

2

or or: rho—posmons L may also be both pm 4- and orﬂzo subsﬁmted

In an altemative preferred embodiment, the quatemnary .am.‘fﬂ_qniuﬁi

cationic group is joined djrecﬂjf to the porphyrin ring, Ze. L is absent. .

In a preferred embodiment of the first and second aspects -of the

. invention, the compound -comprises two cationic groups, as--defined

above, on opposite sides of the porphyrin ring, Ze. at ring positions 5 and
15 or ring iaositio:as 10 and 20. F or _.p};amplr;, Xy and X5 may br—;_- a
hydrogen atom, 2 lipophilic moiety, 2 phenyl group, a lower alkyl, alkary]
or aralkyl group, and X, and X4 may be cationic groups, orh Vice versa.
Preferably, X, and X are both a hﬁfdrogen a,toin and X, and X are boﬂi a

cationic group, or vice versd.

Alternatively, the compound may comprise two cationic groups, as
defined above, on neighbouring positions of the porphyrin ring, ie. at

15



structural possibilities arise- when Z represents
nitrogen. Such possibilities are included within the

c f the present invention. io In a further
Wi digop i

¥8° enbodi nent of the first and second ABPRCEBOS/062457

of the invention, the conpound is substituted on one
pyrrole rin Thus,

of.i.ts co i tuent
02, E Seltions ST hh abeasod tx%déb@ﬁfdgmrym bosiions 15

r eRB o0t olkMb, pdIMELs BhKylg sl oW l<-or r
al kynyl, the ral%ter tshrcta]e'%{rid ch ar gpopﬁ |+ may be

| sukistamg]ﬁ:redmﬁ))}pomﬁj ok, miajfﬂaeséﬂzﬁimé W, sehecd fﬁlqu}nay be

m | ower al ky | ower al kyl ene (&ptionally
@ﬂéﬁne@ndm hn@isylgvemy be catighic (PR, B0) R6 C(O) OR7,
C(O) NR8 R9, NR1ORn and NFR27R13R14. It wll be

Sappreci ated by skilled persons that Y1, Y,, Y3 and/or

rat ed

or o Bl S PP e 0 el s Wl e D B fithaliGmeene

. r}ftgﬁcﬂiiﬁa& lgﬁ;sgﬁgﬁiést%g@ tondor | an. ]‘?egﬁﬂﬁo t?ﬁ:‘% Such

gr oup, Yl, Y2, Y3 and/or Y4 to er W

| py}P@SﬂI@hﬁl&m gre inoludei ctithinele acepeast de BegdemEvBeion

cyclic. In an alternative preferred enbodi nent of "t he
first and second aspects of the invention, Y1, Y2, Y3

Y4. b t th
o S LAelhs RIStV B aialhe et
aoB? 8 S B P o

“the first

| 1 f 3
| %ﬁ%??ﬁ"@ oSty 30 % 12 s Ebs ARl & RdBpendentty

POTEB2UGEID G)OZ&AdeSﬂ!kjfB}lOWbI pléphyl drClotiet @ﬁqﬁn}d’\@hé [E@ﬂef‘ﬂﬁee
1Fet| eg havi'ng a partltl on coefficient “betwee
10F velich s5e ophianolly &p @;{tp’teéslsje@nasylmg@ anﬂasam@ln@ie@écted

t h I d, 25C
ﬁ%ﬂl]io%m _c'_l__lljﬁ )1/31!\!(% gﬂcy ene Poptlor}lally mterruptud with o;;ycren)

20

25

aryl, ORs, C(O)Rs, C(O)ORy, C(O)NRg Rg, NRyoRy; and N'RjoR;3R 4. It
will be appreciated by skilled persons that ‘;’1, Ya, Y3 and/or Y, may
comprise cyclic groups, which may be saturated or aromatic. For
example, one or more of the pyrrole rings may be substituted to form am™
iso~indole group, i.e. Y3, Yo, Yy and/or Y, together with the pyrrole ring
to wluch they are attached may be cycho | "

In an alternative preferred embodiment of the first and second aspects of
the invention, Yy, Yy, V5 and Y4 are absent. Thus, the porphyrm ring is’
prefera’bly substituted only at one or more of posmons 5; 10, 13 or 20.

In a further pz_'efen‘gd embodiment of the first and second aspects of the

invention, at least one_of Xy, Xp, X3 and Xy is or comprises a lipophilic

moiety.

16



5 Conveniently; the lipophilic noiety is a saturated,
strai ght-chain alkyl group of formula - (CH2)FCH3, or
an equivalent allyrlene group of formula - (CH)F ,

wo Whet@r@x " p' IS an integer between | and 22, PEDrGB2005/002457

Ly

10

exanpl e between 1 and 18. Preferably, "p' is between 1
and 18, nore preferably between 2 and 16, between 4
afyd 1gpphiétwesaty6 wnthdgde Thibetwesnng agydiilién oxoefﬁu.ient
bet ween 4 and 12. st preferahl bet ween.
gef“{ﬁiﬁnw-lﬂoﬁégﬂﬁb‘bcaw ¢ %TF e 2)/%110" %é"a&ﬁld)f%ﬁm 9@1 at
¥ e} I%:PI([)onl oup;.-4’? " as defi ned above,
WRPECHE#E: AP rees: alipophilic moiety. 15 In an
alternatlve preferred enbodi ment of the first and
second aspects of the invention, none of X1, X2, X3
apgnvhidi$lya thd PipBPhilice niBe®t ¥ a s‘éﬁﬁafﬁdag;ﬁ@iiﬂitychdlﬁ €alkyl
compounds used inthe firsi and second aspects of 20
t reup nvle dibrinata a#e(Cc}{»D}L(ng ion amategnivaRmdf gksibdng, grbep of
conpounds na di ssolved in water_to

Iﬁtra&i‘ﬂa ,oﬁvwelpeazst i ag/ mteggr b @m%mé and 22ader
10 gof ferably, th
eI et dfesBraEh FaroPeraeey | nt 18, more

- GRERSRY ezt B4 135ateedin h bngy B, RGeS 1o

('%/ﬁx%en 8 ‘fl?t@ Y ePheerd a‘fEf”IW osk eﬂé 15 between

venr.ent t he conpounds used i n the f|r
Q@QQGQﬁaspects of the invention exh|b|t selectlve et
toxicity to mcrobial agents. By "selective' we nmean
the conpound is preferentially toxic to one or -nore’so

~mi croorgani snms (such bact er.i a, | asmas, yeasts,
g ba ﬁﬁﬁf@FlateﬂW2g%6¥ %g CPETINES RO CEB PR ZTOUDs 27

vl rfig]iﬁe %zﬂb@?’gfv%leg aﬁsﬁ) compnses a hpopl:ghc mo”af:rj] host

15

. dissolved in water 10 a concentration of at least 5 pg/l, for example at

In an aliemnative preferred embodiment of the first and second aspects of

the mvcnhon, none of X1, Ko, X5 and }.’.4 isa hpoPthc moiety.

 Advantageously, the compounds used in the first and second aspects of

the invéntion are soluble in water. Preferably, the compoﬁnds may be

least 10 ugfl, 15 pg/l or 20 pg/l. More preferably, the compounds may be
dissolved in water to a concentration of at least 100 pg/l, for example
200 wg/l, 300 pgf/l, 400 pg/l, 500 pg/l, 1megml, 5 mg/ml 10 mg/ml,
20 mg/mi, 50 mg/mi or 100 mg/ml.

Conveniently, the compounds used in the first and second aspects of the
invention exhibit selective toﬁcity to microbial agents. By ‘selective’ we

mean the compound is preferentially toxic to ome or more

microorganisms (such as bacteria, mycoplasmas, yeasts,” fungi and/or

17



15 In a preferr?d embodiment, the compound is toxic to the“ téroref

toxicity of the conmpound to a. target mcroorganismis
at least two-fold greater than the toxicity of that

wOReLDR 0. mammal i an cells, Mre preferably at |east
three-fold, at |east four- f ol d, at |east five-FPOI/aB20as/1002457
| east s six-fold, at | east eight-fold, at |east

ten f\@l 16553 @ e old or at |east twent

fold. o I\%s%ﬂiﬁr efera Elﬁgh%l %‘PSLHQB |ﬁi}f‘émﬂb5n the
i s “smb&tsanf ithd lcympeind @é'acnak@etriﬁm L el .
this way, when the@con'p unds are use J;‘I!B‘Sl‘tgl at%l‘“aspt"‘c‘fc’ld

bact ¢ f?lﬁh‘i é@?l@ﬁl@lﬂ’f@f theiOcanpoqideso ﬁmfﬁﬂuﬂghz{rﬁ%ﬂ?smgm
can ng seb 1 fhﬁlta bacterial cells are

dest5HEd LR, Olfh i deast Soureald lay ldaos fiveifsBUE: leact
Thusgyt r S nd second
asp?é%galgf a]fC e i e Oﬁ@r?ﬂ%sgfeé"r@%ﬁti%@ﬁ gergfold or at least

themnautfordw N a nt, . .
the conpound-is ?gg)/(@/l grﬁlﬁ%% F%g%?ﬂp ﬁ’ggrgg tg‘sn’rné'ﬁﬁluon is :

(‘. gubgawially adn-twetit ) mammhewdegrs. Preferably, the
conpound is toxic to the target m croorganismat a
concentration of less than 10 jiM for exanple |ess

th . e t han l e than 0.01 M le
t hatb BudlyanpBet Mcotimminds 0094 et Eﬁ@tﬁnﬂlen&)i;on@ for
1S 6/ 6 5/ 002457 d :
1 rrpou?}gg #i és%gﬁﬁgé %&f § SEChly glgg eé’régt@t‘,iﬁlscﬁis are
'-t hedestroyedt with e 15 bj 4-
3 [(83S Dﬁnetvlﬁl aﬁiﬁrgﬁ%g éoggune% % h&’?’?w U8 o] Th §3( the
pr @@W@Wﬂs ny&e) ipahehfirst nardi g8l Qs,?;e&tsc@ffﬁﬂé‘ rfﬂ'vent?on
preferably eﬂubn a ‘therapeutic window’.

nﬁcroorfra.nism (e.g. bacterial cells) at Iow doses.  Preferably, the
compound is toxic to the target microorganism at a concentration of less
than 10 pM, for example less than 1 pM, less than 0.1 LM, Iess than
Q. 01 uM Vles.s ﬂ:tan Q.OOS KM or less than 0.001 EM (see Example B),

18



NH N\ - O HN Preferably, this conpound is provided

as a dichloride or 10 tetrachloride salt. (b)

5, 15-bi s-[4-(3-Tri et hyl ammoni o:

\mopmmprmﬁ-y) phenyl] por phyrin. dichloride (PConpouadods?

9"); ~ONMN O-~N+~ \NHN 15 Preferably, this

conpound is provided as a dichloride salt. 20 19 WO

296/=000 mRChACHE2005:-002457 fifdt and second aspects of the

5.15-bis-[.-( -Trlnethylatrunonlo propylo,:,,)-phen),I
- POYEDRgR ilerlUdBdb@ﬁqﬂbQ‘f’%( Conpound 12"); /NH N = -N

HN KNI Preferably, this conpound is provided as a

di chl oride salt. (d)

oidh IR ST G e R TR - PP - T PO
roPl1okP) Bh@ﬁjﬂﬁ—@Biphyrﬂdﬁzhmmqu@n@muﬂﬁwnded as

a dIC Iorlde sal

h

Preferably, this compound is provided as a dichloride or

10 tetrachloride sali.

(b) 5, 15-b15 [4-(3-Tnethylammomo-propylmjf)—phenyl]—porphynn_
dlchlonde( Con'zpound L

15

Preferably, this compound is provided as a dichloride salt.

19



(e) ’
5-13, 5-bi s-(3-Tri nmet hyl ammoni o- propyl oxy) - phenyl ] -15-u

Vﬂ%@lﬂﬁ{?ﬁ% por phyrin dichloride (" Corrpound 6"); NHNC

th

23 Preferably, this conpound is pﬁ’@ﬁv@?@ﬂ(*wﬂmm
as a dichloride salt. 20 WD 2006/ 000765

[9) /00457

4“93% %5 i ?@%*%FWP%P%B%MI -Phhlopeehyrin
pr opyl mlcmbﬁhenw&;ry;éw&ﬂjdqdecyl oxy- phenyl ) - porphyrin
chloride ("Conpou N N NCl2 z5a \ \ |
0,,-,,,N,- NHN Preferabl y this conmpound is provided
as a chloride or dichloride salt. 10 (g)
3-1((3-1(3-{4-f ,
15- (4- Dodecyl oxy- phenyl )
phenoay} - propy! ) - d| ‘
at nnoni o) - propyl ] -ty
( Cot nspovm af\Z}\)JOB '

1] -

pyl } - di et hyl
ri. cr\orlde
N 4: NO\/\_,N——

Preferably, this compound is provided as a dichloride salt.

(d) 5,15-bis-[4-(3-Trimethylammoni o-propyloxy)-phenylj-porphyrin
dichloride (“Compound 10™); |

10

15

Preferably, this compound is provided as a dichloride salt,

(©)  5-{3,5-bis-(3-Trimethylammonio-propyloxy)-phenyl]-15-undecyl-
porphyrin dichloride (“Conpound 5=,);

C‘H H23

Preferably, this compound is provided as a dichloride salt.

20



Preferably, this conmpound is provided as a trichloride

salt 20 21 $ WO 2006/ 000761 CT/ GE200i / 0E12457 (h)

5,15-bis-[3-(3-T

wo béva@bdyyd ar unnoni o- pr opyi osy) - pheayl ]-10 PCT/GB2005/002457

n

10

.0x3, ] -phenyl }- porphyrin.dichloride ("Conpo
NN

undecyl - por phyrj n dichloride ( Conpoun 28"); 14 F
NH N11 22 N ~f ~ | 5 Preferably, this conpound is
provided as a dichloride salt.

Seh LR R nethy) i Sl TRl ammes 1o pr opy!) - ai umon

PrCPYI . C -hol p -
o O U g am o s
012H2 Cd}hljia'u}\!/';"”ef erably, this conpound is provided as
,a dichloride salt 15 92 WD 2006/ 000765

PCT/ GB2005/ 002457 (i)

5-[ 4- (3- Di net hyl decy] - ar oni opr opyl oxv) - phenyl ] - 15 i 4

-[ 3 di net byl - (3-di net hyl am nopr opyl ) - ammmgg(«;opyl
d 32").

Preferably, this compound is provided as a c]:ﬁorid_e or dichlox{ﬁigw
salt.

()  3-{({3-[(-{4-[15- (4~Dod603flo*'§f~phenyl) porphyrin-5-y1}-

. phenaxy }-propyl)- dzmeﬂzyl-ammomo}propyl‘ dmethyl—
armmonio)}-propyl]-trimethyl-ammonium trichloride

(“Compound 257);

. Preferably, this compound 1s pro'vided asa ﬁichloride salt.



5 NH NN HN CloHzi -N Me, N Preferably, this conmpound
is provided as a dichloride salt. iolt will be
“%pﬁ; ed that the above conmpounds may alternatively
|’ﬁwg%tnet allated form i.e. they may conprPE&G®2005/002457
chel ated netallic element or netalloid element within
t heppo Ng... Th di canent as_prepared
acg(ol‘ dljﬁfgwpis qjhé ke P%T‘g%ﬁgmﬁﬂ*ﬁs?%&\é’ )-phenyilbIChe
i nvent w@fedVRYhd28H 9k Hitiat.S s,s6Qncentrati ons,
dependi ng on di’ﬁe effi cacy(?et Xi G Al?‘gf“gt ‘e conpound
bei ng used and the indication for which it is being
used. Preferably, the nedi canent conprises the
conpound at a concentrationsef~hekpeen 0.1 Mand 1 nM
nore preferably between 1M gr ‘u j M_ between 5M and
50 h2, 20 between 10 # ; e 20 M and 40
Ront QQE Y, _Q_( ,

- p. M and nost preferalky invitro
applications, fornul@tions\ LOoNpriseya | ower
concentration.of a c ound/. . for. Bxanpl-¢ between
0. 0025 uM and 1M 23 2006/ Od@ﬁéﬁﬂPCT/ 2005/ 0024i 7
It will be appreciat by persons skill in the art
that the conmpound 0% in the first or ,8¢cond aspects
.of the invention will generally be admnistered in

5 adm xture with a suitabl e pharmaceutical excipient
di luent or carrier selected with regard-to the

| enBedeol, enilcdnadiia: sl e b ARy R AN

pharmaceutlcal practice (for exa

@ 5—{4~[3-Dimethy1—(3—trimsthylammonio~propy )-ammonio-

propyloxy]-phenyl} 15-(4-dodecyloxy~phenyl)-porphyrin dichloride
10 (“Compoind JJ”) and ' '

15

o—/ \ N o
Gy == \_7/7° /N\/\/:N\\

Preferably, this cﬁmp('iﬁgiéi is ﬁfoxfiéfé'éi;:f-as-r-a.‘"'a‘ichldr‘ide salt.



WO ﬁgmﬂm(st ration are di scussed bel ow, and i nchdtig&r2005/002457

Lh

Rem ngton: The Science and Practice of Pharmact 19th
edition, 1995, Ed. Alfonso Gennaro, Mack Publi shing
Conpany, Pennsylvania, USA). Suitable routes of

topical, intravenous, oral, pulnonary, nasal, aural,
ocul ar, bladder and CNS 1|0 delivery. For. exarrpl e,

for application topically, e.g. to the skin or a wound

site, the conpounds can be adm nistered in the form
dfi) a 3-B-(Sehimebl e phammosimropyeky )-phaeyiero- t-[3-
r exanpl e, . see Rem n

d
gg;}tel llj}lsngl\A@Odli%@ ):lalmﬁggopylﬁ@n@aﬁﬁmg@qeéﬁf Dﬁen};jt
et T G B ST T e M O

for-exanple, a mxture with one or nore of the

‘foll ow ng: mneral oiI quuid petrolatum white
petrol atum propyl en pol yoxyet hyl ene
- .pol yoxypropyl ene c n’p und\\ e |SI fying wax and water.
Alternatlve ca e priyl ated as: aswtable

| oti on or "’uspended o) |s¢s§—IQ/LeeI’\|\nf ~f(pr
exanpl e, ? ‘“{ure _moreof . the foll ovf r?b
oi/l

m ner al , Sorbi ear ate, a -pol yethyl ene
gl ycol quid paraffin, polysorbate 60, cetyl esters
wax, e-| yl sul phate, an al cohol (e.g. ethanol,

cetearyl ‘allcohol, 2-octyl dodecanol, benzyl alcohol)

and water.{ 25 In a preferred enbodi nent, the LT

nmedi canent /(e.g. lotion, solution, cream gel or

oi nt renip,Ni s wat er-based. Fornul ations suitable for
topical adm nistration in the nmouth further include
so | ozenges conprising the active ingredient in a °
flavoured basis, usually 24 WO 2006/ 000765
PCT/Reelebiy, omwmpeslud ioprevitnd acadichlornde Ed@ac ant h;

naqtl l.l.es r*nrmr| Si ng..t he.act.i.ve.i ngr. edi.ent..

10

20

It will be appreciated that the above compouﬁds may alternatively be in a
metallated form, ie. they may comprise a chelated meta]llc element or

metalloid element within the porphyrin ring.

2 The medicament as prepared according to the ﬁrst or second aspects of
the mventmn may be fonnulated at various conccntraﬁons dependmﬁr on

the eﬁicacy/tomczty of the compound bsmer used and the indication for

‘which it is being used. Preferably, the medicament compnses the
compound at a concentration of between 0.1 pM and 1 mM, more
preferably between 1pM and 100 pM, between. 5 pM and 50. M,
betweeﬁ IOpM and 50 pM, between 20 p.M and 40 pM and moét
preferably about 30 pM. For in vifro applioaﬁbns_, formulations may
comiarise a lower concentration of a or;umpound, for example between

0.0025 pM and 1 M.

23



in an inert basis such as gelatin and glycerin, or
sucrose and acacia; and nouthwashes conprising the

wsbine pngredient in a suitable liquid carrier. s The
medi \ég’ﬁ% ’tg as prepared according to the first RIT/GB2005/002457

second aspects of the invention may al so be
ad 'niqtﬁred intrapasally or by inhalation and are

_coﬂ le‘?ﬁ* ?P&Pf&a@%bﬁéfaemm ﬁléllﬁ@ﬁm}?ﬁ Etxr_aﬂmt ?hemmund used
I Nhgy OE.an r sentatl on roma
pressﬁl\‘?fiisf(;L Cgﬁfgge[og@g, i%%ﬁ%‘y d&gﬁ}fy 1gventiQap wills @enstetly be
t headisiminbred $mli & ! ital ST

e habpauk ope) PitabR Bhfmacautial excipient

di chl orodi fl uor onet hane, tric

di ¢hiluspobt et reartibt ussleetttiangth aehyer abl wr ogld.gane sHeh
,as 1,1 1. 2-tetrafl uoroethane (TFA | 34A gjrﬁ{énﬁélcﬁl roUtE" of

> 1af, 11 %%-%ﬁ&’ﬂdtam ;@bﬂ@mwfiéﬂfﬁ%ﬁ&‘\'@orf SBERAB. see

. al - r.surta as. |In e case a
| pr a2t H??@?g% 3255{1 g‘%ﬁ%& ﬁézg-' £ ’Eﬂ%fle%§ég”eh@'ﬁa_aw,né8/“’o bdition, 1995,
e derdr mmob@eﬁﬁﬁgl ng. Pufyﬂh . §|§ ?éa'gel—ﬂl ’;IETF a Ivags SA)

ms%ered: .. anount:. The pressu
s pbaifatde roefenlof a6miABaEOMEA dise ' .
suspension of the active conpoa%ug%éde.ﬁglﬁwﬂgfﬂ%gﬁéﬁetoPlGal:
mifRingvenes, enahapulmenatyt hesgl apehl, asdulAS HiteleS OhYe Fags
----------------- : 10 %&:p may additionally contain.- a lubricant, e.g. ~
sOtHiRh triol eate. Capsules and cartridges (nade, for

exanple, fromgelatin) for use in an inhaler or
insufflator may be 20 forinulated to contain a powder

MRor @kamy OB : Qf- ' ntion and .a suitable
powder bgge sﬁc as tﬁoglg'g %%gﬂgre‘%'ttgrtgﬁgk’ﬂ&r@s‘@u%ﬁ Sigg. yhe
poowterouhids ket diei AlisinddtereArif e raRgsd. 59 L hat
each nmetered dose or " guff'gcgﬁ!t%ioﬁ;a @Pgﬁ’e%oﬁﬁﬁﬁn’nﬁc%

aSelorgiBtinentf or dusting evowdeS(foo eb;hﬁlpm@}tsieenkemb%ar%yir,' %ﬁ?ﬁ

dose with an aer0s

s S 1 AT o sttt
e i LT R e
(iQ,on:.examplile, a mixture with one or more of the following: mineral oil,
liqgid petrolafum; white petrolatum, propylene glycol, | polyoxyethylené
polyoxypropylene compound, emulsifying wax and water. Alternatively,

20 they can be formulated as a suitable Iotion or cream, suspended or
dzssolved in, for example, a mixture of one or. more of the f_olldwing:
Injnera; oil, sprbitan monastearate, a polyethylene glﬁfch liquid paraffin,
polyso_rbate 60, cgtyl esters wa, e-lauryl sulphate, an _édcahol (e.g.
ethanol, cetearyl alcohol, 2-octyldodecanol, benzyl alé;ohol) and water. |

25 ' ' |

Ina prefeméd'émbodiment, the medicament (e.g. lotion, solution, cream,

gel or ointment) is water-based.

Formulations suitable for topical administration in the _moﬁth further iﬁclude '-

30 -lozenges comprising the active Ingredient in a favoured basis, usually

24



w0 Rbe/enepar ed

114

25 WD 20061000765 PCT/ GB200: 5/00245 7 Alternatively.
O her conventional adm nistration routes known in the

an may al so be enpl oyed; for exanple the nedi cament
according to the first or secopdTASROCI®2457
of the invention may be delivered orally, buccally or
sublingually in the formof tablets, capsules, ovules,

SullosXah8 ac0l bt trafeafth; PUSNRE oasrisinhtiehacivy 6o
flavouring or colouring;, agents, for imediate-,
delaayieds basis soal ras| debdinr e glseriappr seapsoasd #Theia; and

medi canment may .al sq be adm nistered intra-ocularly
PR TEOmPHERE DA ACHIVE PRBPRBIN e LA L e dparrer
injection, io The nedi canent nmay al so be adm ni stered
parenteral ly, for exanple, intravenously,

AL r1ﬁéeﬁ5£1ﬁ£ﬂtu smeyhﬂ&ﬁr@%ﬁiﬁ@ ngahy. fikshbf abdeeRhikets of

intraventric Intrastefnally, intraoraniallly,

itet neenmi@cwhardiso be adsiibictered aousiagally ne bydinhglation ad
-array of fine needl.es or. using needle- free,
sewsanjeatshtly| dalbenrblindghy foon eheydpapowdendmhales war za

by infusion is technjques. They are best used in the
FEP¥A! T Eﬁeé?lﬂtﬁﬁo%%ﬂ% @sp@é$lﬁ?ﬁegnco%ﬁlin6h TP c 8RR AT
ot her subst.ances, for exanple, enough l.ts or__glucose
li‘%’uﬁﬁ?re t FE%S o) uion i%%tonpg wi £h-bP .leThe'Pgéﬁfgfﬂ}i’
| gt . Sui.t M pre _
S8 HHRPRBAMTERE, SR AT MR D CIRIAR oS,

Mlorseihhadl @ patestesaklhes el | NS UNUeteshRObiRthane
conditions is 20 readily acconplished by standard

(P rBeAUDE dal, 1 et hAHempeaflwerbbrdpamenHi A 20ARSe ) s kathond -
in the art. Formul ations suitable for parenteral

- daeprifinicot otheri BHtable Easle Indhecase M@ PressUrsaib 8gEpsol ithery:
sterile.injection solutions which. ontain .
* R R S, CTDERBe PSOVKARE 61N R SBIFEE

%ﬁ@ﬂeﬁﬁggﬁﬂéﬁ%ﬂg@rpﬂﬁ@:?&@Rhgﬁ%ﬁgg&gﬂﬁgﬁn@%}’g&&& e

aSbfftidrfor suspension of the active compound, e.g using a mixture of |

- ethanol and the propellant as the solvent, which may additibnall}f— contain. -

2 lubricant, e.g. sorbitan tricleate. Capsules and cartridges (n:iade,' for

example, from gelatin) for nse in an imhaler or insufflator may"'b'e L

formulated to contain a powder mix of a compound of the invention and 4

* suitable powder base such as lactose or starch.

Aefosol or dry powder formulatioms are preferably arranged so that each

- metered dose or “puff” contains at least 1 mg of a compound for ‘d'e]ivery

to the patient. It will be appreciated that the overall dose with an aerosol

will vary from patient to patient and from indication to indication, and

may be administered in a single dose or, more usually, in divided doses

throughout the day.



.suspensi ons whi ch may include suspendi ng agents and

t hi ckeni ng agents. The fornul ati ons may be presented
se or multi-dose containers, for exanple

Vggawﬁﬁhgﬂﬁoules and vials, and may be stored i HGB2O65/0824

freeze-dried so (Iyophlllsed) condition requiring only

th the sterile liquid 26 WO 3006/ 00076
PCTT 0L Db 47 Ry Fierd afh%%%qf@ et 5rm e o
i nj ety onso bemagdbRyEEY B | Q0 Ue. m%;E B8 & cyeparcd

|nJect|on sol uti ons”and suspen ons ma
f r opgcordingr ol the fowider scogd ceSoRfk Jhaé%ltﬁ)tnsmgg bk Ia@hvered

kind preyiously described. The nedi canent ma

be Vnivscedlin op gublirgusdiy i mr theofstre of pbidt, Ccuipaﬁlley ff\QﬂpS
stre ;mpsg g(y;lﬁ%ses of the eye. For_ ophthal mc use, the
corrpounds B ‘?Ioﬁﬁﬁ?eéls aswhﬁvér é&ﬁ)’sé@%&@@pﬂ&mmg or

erlle sal i ne

In & C,
or o e 2Bl M CREPeaBlET GRIR LI opialisrelease

o aplpﬂleaisa[bs " EheombtRAgLY iy &?B‘bﬁ)%%m um ¢ eéql:# o]ftﬁr gocularty

preservative such io as a benzyla

Al {¥enbalp vl ratavesllyray viseinfracansrad il Miectivn, 0 nt ment
such as petrolatum For veterinary use, a conmpound is
adrri nistered as a suitably accept abfe w=] ?

i n.accor t h .nor vet erinary
0] pr aHE ng g%ﬁﬂ%ﬁ g8y sﬁ tcbé’r # jsig EWHWI‘MS’ dﬁlreﬂ:mlnpée

15

th@t@%hg eg| e of . adm ni stration wi
will be ?m%l apg?lgrprl ate Por a PFHRTLC Qfl Yani n’é‘lﬁ'\gﬂﬁﬁ

prmttaweﬂmcﬁﬂmt:il niﬁﬁtast@fnfﬂfge i Sdra gy Seﬁﬁ&d{:ﬁ‘ﬁ&ﬁ&ﬁy or

of the invention canent 1s or ora
pabbstengpuslyi (naludingt viaren Tes of 26 hbelleed Q@i’ﬂi%rﬁe%dle-

ar eferably for treating system c m crobial
ﬁfeég Uﬁf—‘?@ ‘?Fé’éliolfmﬁn@%’fh@é(ymla& twt adethidteredrtyy mfusmn

It

;ﬁﬁl/lgl? ﬁi%,}e?ﬁtaﬁroéﬂﬁsﬁﬂstﬁggy lfgr Q{a%ﬁfeab' (}ﬁgge salts o !:rucose
-to make- the solut;on. isotonic with blood. The aqueous solutions should
_be suitably buffered (preferably to a pH of from 3 t0.9), if necessary.. The
preparatlon of suitable parenteral formulations under sterile conditions is
readily accomphshcd by standard pharmaceutical techniques well known

to those slqlled in the art

Formulations suitable for parenteral administration include aqueous and
non-aqueous  sterile injection soiutions which may contaa;n anti—ozidaﬁts
buffers, bacteriostats and solutes Wthh render the formulation isotonic mth
“the blood of the intended re01p1ent and aqueous and non-aqueous sterile
suspenswns which may include suspending agcnts and thickening agents.

The formulations may be presented in unit-dose or multi- dose containers,

for example sealed ampoules and vials, and may be stored in a freeze-dried

(lyophilised) condition requiring only the addition of the sterile liquid

26
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25 Advant ageously, the container or vessel is nade of

a plastics material, such as polyethylene. It will be

appreci ated that the nedi canents as prepared according
wo bRchifi§es first or second aspects of the invenldO8esRYm02457

be used for killing a nunber 30 of types of

m croorgani sm i ncluding bacteria, -nycoplasmas,

y 2 o2 0 ) : [

TSRS sk L 008 S T ORI S e

tlﬁﬁ[ﬁﬂ@@t@@ﬂﬁ@?ﬂﬂﬁﬁ)ﬁ olious eqd tespeneveninagrisy p;raptareeiaﬁ-om

i nfection with such m croorganisns, i.e. the

nesetile oBiies. mrasuleaand kbdets @? therldphprevéeusly derdribed.

therapeutic treatnent. For exanple, the medi canent

may be used to prevent 01 s reduce the spread or

5 R anplicSog, MR oPED. P, SHTEIGRHEN B 0y ey ppure
ggggﬂ; H118: 8%aRHERATAL-AGEANHI NG, | FokBhhilisle Qe fhe

aspects. of the inventiodn are for use in the

eofraouyés andbe fopmopt achiconised tsugpdnsits iofisotonic, pH
bacterial infections such as Gram positive cocci (e.g

stjusterdo caientlas paling; aom, npigatiably, cac ciolyizong. mlemiemca)pH
G.am posugv‘ bacilli (e.g. Co/ynebacterium |
§ﬁ]@éieés§ter ﬁe@mqna&%épmhma(t@ﬂgwl @sp:lr%@m@mva such

et B e B 0 b rpncai

d infection 15 (bacteraem a), -«
%gr rr;t@%ﬁls ufﬁ mpec | '

oglc ons, wound infections,
arthritis, wurinary tract infections,. pancreatitis,*"“v
. pelvic |nflannatory di sease, peritonitis,
- Poosétatintrysuse] afeeatponnd 19fadtrhmsﬁgdraa a suigdblyaatdeptibles
including dental infections), eye_ and/or ear, ulcen§
ubstiosr b oweprdede witbcroonel vesminapnymetice and the

i.nf.ections; .fun nf.ecti o uch as..Candi da
e R rjﬂerqna%n%ﬁﬁﬂ PO nifgBgeny fiRg) Toute oF -
A BEHLOBR WS WAt bElst %ﬂﬁr%%?ﬁlté Hr% partlcular anunal E

L

o
L]

i
Ul:

In a preferred enibodiment of the first and second aspects of the
iﬂxrenﬁon, the medicament is for oral or parenteral afimiitistration. “Thts, -

20 the medicaments are preferably for treating systemic microbial infectioms.

The medicaments may be stored in any suitable container or vessel
known in the art. It will be appreciated by persons skilled in the art that
the container or vessel should preferably be airtight and/or sterilised.

|~
tn

Advantageously the contamer or vessel is made of a plastics materlal

such as polyethylene

It will be appfeciated that the medicaments as prepared according to the
first or second aspects of the invention may be used for killing 2 number

50 of types of microorganism, including bactetia, -mycoplasmas," yeasts,
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gastro-enteritis, haenorrhagic fever, hantavirus,

viral hepatitis, herpesvirus (e.g cytonegalovirtts,
_‘%gst-e_i n-Barr, herpesvirus simae, herpes sinplex and

PI9CEP9782 zost er) ; protozoal infections such @RET/CB2005/002457

anoebi asi s, babesiosis, coccidiosis,

cry%oi%ggri i 0sis, g'éagigj asis, 25 Leishmaniasis,

Tr i CHOROPIYST TGk ol 8 es {74 i R aathd tha dhamineti b meents

i nf 374 G . n des,...,cest odes and .

te rra%?%d gE :cu&%g g .péi‘seglg lrdlﬁgféf ?y % %ﬁ&ﬁ?%ﬁﬁh HWrhphatq@Egantsms,

fil aei abt smedivaheosr ataSugableSEH Sk el ar -

t oxoeari asis; priori di.seaseis; @n?%ﬁ a{ﬁmg”ra?ncg??/}dm“lapeutm

di skagmeniuc i aasexapile t thes meeditumnerat ina be u?jed to prevent or

oste rtgll[l-l‘t is, rheunafoid sOQ arthritis ant
sp &?@FS t APGR4 R leastep o1 Wy atuss o0 otes subjects, e.g. patients,

PCTL L1 re preferably. the medi canents
ar éﬁ"f'or gagégﬁ%%é%%’eﬁ%{gr ative and/or prophylactic
- treatment- of infections by Gain positive bacteria
and/ or G am negat_i ve bacteria. Mst preferably, the
co@efma{bljofthd: veedicavesits 09 pheraiked befordse b ri:h% %%t_ or second
curative and/or prophylactic treatnent 5f i nf ections
by aSpRinGfoldiet inyentier vay for. uFhin el icuentie B tasi A& rophylactic
pref er abl: d tq kil] mcroorganisns, e.qg. :
1o ba%eé{mﬁny#zg’ﬂ?tﬁ@ﬁééﬂ%eﬁ%i sTuchuayi Geaml ‘nosttise socdihée. g,
nedi o] rticul arl.y suitaple for_killing.
bag?%??%y F‘% ﬁgz\[/rg g‘g‘% VEp&aCy (& Estasiasia)o Gram. positive

cobNElt | gnal @nbibh ol r ts ch_.as: s

et i o |ﬁ‘?i U %@E@F Lo SR BeBlive Prelspfe.g.

| t ZedAdridiga appip et et byciler@ansa Hbicheds) g

that the medi canents- 1s are %w t%gﬁgl thlog@rcggc%&gll ?JM and

m BPBIRE | BHBeianans causegnr dibsessed, wWhetherbibhe Shf®tion
h' .

=

_ V‘"ﬁkﬁﬁrﬁ‘r ?ra%?t ir?t@!:ﬁoﬁs? Bgnérégt%ftis?d p%lvic mflammatory disease,
- peritonitis, prostatitis, infections of the vagina, oral cavity (including
dental _inf@ctidns), eye and/or ear, ulcers and other localised infections; -
actinomyces infections; fungal infections such as Candida dl&icans';

20 Aguergillus;ar;d; Bla.s'tomyce&; viral inféctions such as HIV, encéphalitis, ,
gastro-enteritis, haemomhagic fever, hantavirus, viral | hepaﬁtis,.
herpesvirus (e.g. cytomegalovirus, Epstein-Barr, herpesvirus simi'a;e,
herpes simplex and xrariceﬂa—zdster); protozoal -_'infections sucii as
amoebiasis, ‘babesiosis,' coccidiosis, _'cryptosPoﬁdjosis, glardiasm,

25 Leishmaniasis, Trichomo_iliasis, to'xoplasmOSis and malaria; helminthic
infections such as caused by nematodes, cestodes and trematodes,
e.g. ascariasis, hookworm, . Iymphatic filariasis, onchocercia.sis; ‘
schistosomiasis and toxocariasis; prion diseases; and mflammatory
diseases such as soft-tissue rheumatism, osteoarthritis, rheumatoid

30  arthritis and spondyloarthropathies.
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. of.infection is |ight accessible or not. Hence, such’
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wo teomospound in the nmedi caments as prepar ed PRGE@BUNFYI2457

10

conventional photodynam c therapy agents. Preferably,
the mcrobial infectionis on a light-inaccessible
surface or in a light4t accessible area. 20 Dosages of

to .. ...... the first or second aspects of the
invention will depend on several factors; including

the particul ar conpound used, the fornulation, route

of admnistration and the indication for which the
chfope yndferablus it me2licatiyquite airt yior hesseveithe dosaiges amd/pr

range from O. Oltoé(_) .of conpound er kil ogr am of

b]@i@?h‘_\r\léﬂg%tmaié?éﬂe? opf;;g Tﬂ‘P%ﬁT}%ﬁb Tig ROSTY Rypcieigd and/or
1

eé@glg Ingeqprvg Bﬁﬁe ﬂ@oé{ﬂﬁ %F{%th%g%oroﬁpo%gﬁé P};F[E% naveno on

aGE WAL e thEativeCardd/bS n%rCﬁJhﬁfc“Efé%a%iEﬁﬁ b$ Lﬂfcottﬂoﬁs by

invéntion are used in co lon wth

2006/ BRY#H6ELREHA£B2005 /002457 convent i onal

—antim crobial agents. For exanple, the conpounds nay

be used in conbination with one or nmore of the

fol | owi ng conventional _ anti bi ot g]‘rﬁl - bacteri al.
ddent Bedicgmenitaniice méffaa I alef yFPc h cmlﬁéﬁ%PaﬁDﬁlﬁS:

et g PR, TSODRE TR oIOENS, DO PR coe PItpmets
G
BRI PSR ERE  Bing AR ikt pave developea

9&5@1&!&%5 ki conPBSMSHAN Sidtibtle RELARK, NRICRY las methicillim

penicillin, procaine penicillin, cloxacillin

Eés&ﬁhﬂmpﬂ Voo ccneriiens (MRSH s0di um  anmoxicil lin,

bacanp|C|IR ‘hydrochl oride, ciclacillin, _
-~ mezlocillin, pivanpicillin, talan'p|C|II|nIo

8]_9-8{}[@!3{?61{] isnh;ht accessible or not. Hence, suoh medicaments may
have utility to treat infections which are not able to be treated by

Ll e 2 BB Gt s
GBS SRR SRLGL Ren Ll By sl s

conventional 'photodynami_c' therapy agonts. | Preferabiy, the m_i_orobia_l '

. infection is on a light-inaccessible surface or in a light-inacoessible area.

Dosages of the compound in the medmaments as prepared acoordmcr to ... . -

the first or second aspects of the invention will depend on several factors

mcludmc the particular compound used, the formulanon_, route of
admmlstratlon and the mchoahon for Whloh the oompound is used.

Typlcally however, dosacres will rapge from 0.0l Lo 20 mg of compound
per L.Jlog.ram of body Wf:1crht preferably from 0.1 to 15 mcr/lxgb for
example from 1to 10 mg/kg of body weight.

In a preferred embodiment, the medicaments as prepared according to the

first or second aspects of the invention are used in combination with
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cephanmandol e, cephazolin, cephradine, |atanoxef

di sodium aztreonam chlortetracycline hydrochl ori de,
wHoaRgMeldsne sodi um denecl ocydi ne 15 hydrochl ori de, :
doxyeycl JI] ne, | ymecycl i ne, ninocycline, CT/GB2005/002457
oxytetracyeline, aml acin, frarTycetl n sul phat e,
NeOoRYS T dhi Sk PRAL S, Lo LALGL N a colistin,
sodi um f usi dat e, E)%Ja?/rrg/%f‘r%{;B sat QB{“@W%%‘p% P%Wép‘?’b’

vanuzmycm rsongahatioim eidt phal @xaige sHkHAMRIRRKE aZJEns tional
sul phadi m di ne, sul phaguani di ng,

sul §S|a2|ne
su|§14t pEes: Qadnt@ﬁ%ﬂry@gaﬂts méer exadmiolmerurh] nindazph@etic

ni trof urant oi n, hexam ne,

1 n I oxaci n,
st rcﬂ&tqé@%&s ?Hldc %%1 PETRY. ishIphosrmi € eseratyhromycin, kanomycin,

sPO YU i, & ljdixie acid,
trimet oplrnl n S%P?ﬁ%gtl%gx- 45SPPICY i 4idairduding  gentamicin,
| megpiedling b eaRA i EhedHORh Al a o
et hi onam de, @jg?am nam de and th |‘F_§I§;ﬁ’ BEine penicillin,
, anpd il e sxy-fuethyéhpendi Bir Drotadey \t0diBin, cloxacilling
c?naZﬂLE |tra onazole tluconazole anphotericin,
fi n,s wcnamoml%matu rbacardpitillin

Aﬁy%ﬁk’%m éﬂaﬁﬁfﬂﬁy GFISER Zﬁ?a%%pﬁﬁﬁf:o%éémm

1 V%OOS/ hrisaad é;ﬁjf[mﬁtorég %&é? ?xggrzgﬁgoapmm

t heirmediladrg ncss: r?b@@lﬁ%tﬁ@dr@ﬂﬂ/ OefBtim& O c@fgﬁ Stc%fs%.?odm

wi'th penetratio anci ng agent's, such-as™

( SoHjImn erftprdime orefiimbiimet defusgenies c&ﬁha@éiﬁx&ﬁﬂaiothm,

such en é tion- enhanC|ng capability “(e.g. polynyxin
BE‘F@F ?r!)% linpsephradimet datamope diapditng confeding,

Pl e plg ﬁf@a"fﬂ%ﬁéﬁ o fyineuratitve ”é%ﬁch?Jy%me

N ph?mdh%ﬁ&& ja ﬁ’cﬂﬁ@tlﬂﬁﬁﬁngrm”x%ceycﬂne Ofytetracycline,

l.ow-ng..i.ndi.catro
amJ_Lacm, framyc sulphate, neomycin sulpha,te netxlmmm

tobramycin, colistin, sodium fusidate, polymyxin B sulphate,
3pectmomycm vancomycm calcium sulphaloxate, sulfa.metopyrazme
sulphadmzme sulphadumdme sulphacruamdme sulphaurea,
20  capreomycin, metronidazole, tinidazole, cinoxacin,  ciprofloxacin,
' mtroﬁlrantom, hexamlne streptomyecin, carbemcﬂlm . colistimethate,
polymymB furazohdone nalidixic acid, trzmethopnm—sulfamethox—

azole chndamycm lincomycin, cycloserme momamd, ethambuto],
eﬂamnamde pyrazinamide and the like; anti- fungal agents, for emmple
25 nuconazole ketoconazole, itraconazole, ﬂuoonazole amphotencm,‘
ﬂucytosme griseofulvin, natamycin nystatin, and'the hke and anti-viral
‘agents such as acyclovir, AZT, ddI amantadine hydrochlonde mosme

pranobex, vidarabine, and the like.



10 I'metiso Inpetigo is a highly conmuni cabl e
infection. It is the nost coomon infection in
children. is Inpetigo have two classic forns

wo Tweaiceous and bul | ous. The nonbul | ous i npBCTEE2083/68(3457
named i npetigo contagi osa accounts for approxi mately:
70% of cases. Lesions normally resolve in 2 to 3 weeks
W BhRtther preéatateanbodimpet i e medcamapiscomphiisated/or HeF
skin diseases such as scabies, varicel]a, athopi C -
deradutinisiesed aWHDDRENEFALDY| FERSEDL RIEFIS BicD a5 poly-

2006/ 000765 PCTI 005/ 002457 \ I |
ﬁt?)%/é“i}ffmﬁ ctUr £BMEONG n?)%ﬁlﬁ u‘é’hfcg) glﬁ%ﬂg é%{feily}nelnc@gﬁye >
| %@%ﬂrﬁég&%ﬂ%}gﬁé E?y% e]éﬂ ifor DagARlyti ¢ streptococci

nesy,.. Staphylococcus au-ezts,

or a conbination of these two organi sns (see Andrews'
di seases of the skin.: clinical dermatol ogy 9th ed.
(TRO @f)diehh dres] abypreéfiver RB:oréuict oy thealinsti eF segpmh asppets of
Non-Group A (Goup B, C, and G 15} St rept oCOGCi mﬂé Pe
fhesipuersiop asc peruGukS SHisdsoamst i dts GBEEn 6T BF Ry 1BCUC
streptocpcci are _associated.w 1 h.] igo in the
ReHBBRROT e DR Ta e eV BB ES 20, " 1T
superficial, intraepidermal, unilocul ar
vesi cul opustul ar infection. Lesions of nonbull ous

10 Impieigo commonly begin on the -skin of the face or-..
extremties following trauma, As a rule, intact skin
is resistant to 'o inpetiginazation. o
Impetigo is 2 highly communicable infection. It is the most common, .

infection in children. : T

.impf:tigo: also named impetigo contagiosa accounts for approximately.
70% of cases. Lesions normally resolve in 2 to 3 weeks without
treatment. Impetigo also may complicate other skin diseases such as

scabies, varicella, atopic dermatitis, and Darier’s dlSBase i



The clinical presentation-of inpetigo evolves in an
orderly fashion froma snmall vesicle or pustule,
Y ,'5&]}.[(mﬁgresses into honey-col oured crusted pl aque.
esions usual ly are less than 2 cmin di amet erPCT/GB2005/002457

Lesions tend to 25 dry, leaving fine crusts w thout
ci catyksat] - 1.ons are usually mnimally
syrrgt Z)natﬁ?)’é&&ﬁaﬂﬁe?ﬁgoer yt hema associated with mld
pain or slight pruritus may be present. The infection
spr eads to contiguous and distal areas through the
i nodliPapi baciefiaot her wound from scrat chi ng. 32 wo
2006/ 000765 PCT/GB2 0 05 /0 0 245 7 Site of bacteria
Nonbul | ous inpetigo is a superficial. streptococcal or
St apfy, [nfecti.on which is. localised to the
subcorr%g 8%9?& a%eﬁ%%? O} heAUSEH aPTRFpslix obyieGryun aderbeta-
of jidwensiktn ( &Rl € 3p- articul arly

gl o5 C%Dr{%p%‘:gcgg hifPEES ho ol iealprigcoerus

infection in inpetigo i

R hi-grtkrgeli drf & cembirgited, ofupp&y twé @k‘gﬁﬁ (Sléig rj@} d‘l‘ &9 ?ﬁ%}‘égases

Once, the bacteria_invade a break Tn the arn,
bediintheoskini clipiop! depnatobogy §thopdt h(@00gy eiifted B3t OBbrAR B
| .inflammtion about the h

| fici
f )ljtr‘?r : n?sﬁﬁ’%g‘g"%péé:ﬁﬁldrt i b{onoﬁmr:zel Ai !_(Gs_c?q:acﬁ,gtté, and Gy
10 oRrEfToBRci Ay B RE Rt 8 EORET A nfSimperizn ad. Group B

contalning a
debrbstoBbed) @y AR PG I t es and epi der nmal
cell sét In the ?gﬁﬁﬁs t?@?@gﬁ?ﬁé?ﬁﬁe&nq mmat ory
reaction - vascular is dilatation, oedemn; and '

i nfi '%&ﬁ“ on_of pol ynor phonucl ear | eukocytes’

( WogidSeases of the skin, supra., p312-4). (b).
Bul | ous inpetigo 20 Type of bacteria Bullous inpetigo
is caused primarily by strains of Staphyl ococcus

AW EMS Tlous 1 o : .
15 Némbullous is 2 superficial, intraepidermal, unilocular vesiculopustular. .. .. ... . ...

infection.

Lesions of nonbullous impetigo commonly begin on the skin of the face
-or extremities following trauma. As a tule, intact skin is'-resista‘r_lt to

20 Impetiginazation.

The clinical prcsentation.of impetigo evolves in an orderly fashion from a
small vesicle or pustule, which progresses into honey-coloured crusted
plaque. Lesions usually are less than 2 cm in ciiameter. Lesions tend to
25  dry, leaving fine crusts without cicatrisation. Lesions are usually
minimally symptomatic. Rarely, erjrﬁhema,associated with mild pain of
slight pruritus may be present. The infection spreads to contiguous an-d

distal areas through the inoculation of other wound from scratching.

32
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whi ch produce exfoliative toxins (Sadick et al., 1997,
Dermatologic dinics 15(2): 341-9). 25 Type of wounds
Bul | ous inpetigo is histologically characterised by
quﬁ:,fpfﬁgleal cleavage and infiltrate with  pCT/iGB2005/002457
pol ynmor phonucl ear | eucocytes mgrating through the 30
epi derm s and accunul ati ng between granul ar and 7
: rneum skin fin WO -2006/ 00076
%%%%%%g%%§f002457 | ayers. Small or |arge superficial
fragile bullae are present on the Ira, _Lk and

extrem ties. Flaccid bull ae and noi st erosi onsi_{,w th 2
slombodings igrelige Hend BPerigak BRCREISFFAL Pl SHIPIHRPLPCe

: . .inf j Ly &
TRIBEOP AT FalPoaie ol g i e A FPRACE, Prapom

The separati ofi.:1 h LEerm sui tlareniEXaL X A

8?%’&3@@3%@%5_ngsﬁap%%o_@g%g%ﬁlgl}p]eag{)& ' teg of Eilbact eria

19,84 Qusohfmed itgeobsthagidber fd diighlystiffiryhitated calpper
nPec‘fl on that occurs in and just beneath the stratum

A
- gpideguh kaednddytsr eOhye tButbkotesia inyedt gobiegk in the skin,

consi dered due to exfoliative toxin produced by sone

Btegdieginiwondtiply.aur eus attached to stratum corneum
cells. 15 Atonic dermatitis (AD) Atopic dermatitis,
al so naned atopic eczema, is a chronic inflammtion

8 o Lo Skl 8 LeaUbb] 00 Bl SRiber R infRERARS Unbikt
the funnel-shaped upper portion of the pilosebaceous follicles. A+
subcomneal vesicopustule is formed, contaimng a few scatte:ed cocei,
together with debris of polymorphonuclear leukocytes and epidetmal-

cells. In the dermis, there is a mild inflammatory reaction - vascular

(Andrews® diseases of the skin, supra., p.312-4).
(b) Bullous impetigo
Type of bacteria

Bullous impetigo is caused primarily by strains of Staphylococcus aureus .

Wthh produce exfoliative toxins (Sadjck. et al, 1997, Dermafologic__

' Clinics 15(2): 341-9).

| Zjitne of wounds

Bullous impetigo is histologically characterised by subcorneal cleavage

| and infiltrate with polymorphonuclear lencocytes migrating tﬁrdugh the

epidermis and accumulating between granular and stratum corneum skin

an
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'20 the knees, in front of the el bows, wists, neck,

and eyelids. Infection of the rash is comon, and

- GsRsndoh@r t her inflammation and itch. Eczema

- cl ismidarmis sy fofan exdatingmotincdubby SiapsyMhdds N Pweuls
al

typically manifests in those aged 1-6 nonths. PCT/GE2005/082457

Approxi mately 60% of patients have their first

out biwak d¥.l year.aed,28% ) rs. .25 Onset of

at oplsﬁgg dernatitis i ng% %'“géﬁeafﬁ%% %Vﬁ%a%r%ﬁﬁ?%nh%&ﬁﬁﬂﬁlﬂk
and 2seuirdmpissnpt consi der ation of another diagnosis.

Di sease manifestations .vary with age.. 34 WO

2006/ 000765 PCT/ GB2005/ 002457 Type of bacteria

Bac Fa”o%l abugl t hei . superanti.gens contribute to the
pat BGeRedWlass anp, Mol 55?1%}@%%0\5’6@15 sempwdsng olrgtiicses are -

ooy nl A e ST R el BB o
colmopiwat balla¢lentsidey BiheStaR gﬂﬁ?&rft&ﬁ)c m@f&\"/&%{a%@ﬁpﬂ of the -

reach up to 107 colony formn
addi tion, the apparently normal non-|esional n of
atopic patients 10 contains increased nunbers of

St gg?ypﬁgﬁé%gﬁ aureus. The reason fpr t he ov_er_growth

0CoCcus aureus in atopl dermatitis,

lothough much | ess severe_ly or not at all in diseases

such as= psoriasis, is not known. Protein Aelicits a

mBtllbos dnpiaes s SpemISeSalfybRoAL PR Ak bllouss o

nor nal s or psﬁg%ét' cS, but th

r AKERISt DRRGR setuof camleani galel Bure A t&md@qnﬂggﬁ

recentg{%%ttﬁgned tooajée skiffi |ipi ds a?}d there I's g0 is
& tphg}l:f FF? tﬁﬁﬂd@mﬁuaﬂﬂ h]HYDID_G rﬁfﬁpﬂly{oc()Cm

st |sat|on are deficient in atopics. -

(@%Upera %ggé&én 15% oup of proteins

pr oduced by bacterl a and VI ruses that bypass. certain

~elenents of the conventi.onal,. .antigen

 Atopic dermatitis (AD)

Atopic dermatitis, al_so named atopic eczema, is a chronic inflammation
of the skin resulting in an itchy rash, especially in the flexures 7.e. behind
the knees, in front of the elbows, wrists, neck, and eyelids. Infection of

the rash is common, and causes farther inflarnmation and itch,

Eczema typically manifests in those aged 1-6 months. Apprommatcly .
60% of patlcnts have their first outbreak by 1 year and 90% by 5 years.
Onset of atopic. dermatitis in adolescence or later is uncommon and

should prompt consideration of another diagnosm Disease manifestations

vary with age..

- 34



wo Bbduncate 5% to 30% of the T-cell popul ati ORCTSB2005/G02457

- 10

medi at ed | mune sequence. \Wereas conventi onal
antigens activate -approximately 0.01 %to 0.1% of the
body's T cells, a superantigen has the ability to

aureus may 2s exacerbate or maintain skin inflammtion
in AD by secreting a group of exotoxins that act as
Wﬂ@&ﬁﬂ&dr@%s AD patients possess an altered slain
barri‘er secondary to an insufficiency of ceram des
within the stratum cor neum It has been proposed that

génetratlon of the slaffi thesg ot oxi ns ng%g
et o Cat TS T ZE0E PSP Y B ES O
mast 10 cells, thereby leading to the rel ease of
cytokdnes and mast cell nediators. 35 WD 20 0610 0 O
agh ok (S?chu%%%ég%@@@séﬁhe shﬂ 3£ 967 Sf)ls@%)ﬁu&ﬂt@t(clﬁﬁﬁﬁe
S may provide t basis f i on

E8Ya DI SsADesi SRG C windt | by r 6P@| Dﬁ nbmalmgm Spaaan‘eszcs The
col oni:sation and |ocal superantigen secretion is.a -

eolbnBayomdesiy of a%rl_gy]ﬂémmnumwrﬁanﬁ@ﬂ@ BRAP s’ 001011}’

- di seases_of shin, At opi.c.Dermati t

A e L I (i o d¥ieys 4 261 Bt G SVE
Cu |
ﬁnﬁfg@ AT B0 %%%B 3%6} %\15 i gﬁqg}é‘ t}egts
A58 LR A OB S s el defect and

er pes srnpl ex or generalised, i.e.
eczena her peti cunm), Jo nolluscun1contag|osun1 and

~human papillonma virus. Superficial fungal infectians

Mid Redbohchioptit onergrowtinecfadiyhiycaspor owreavale aiopic’
occur frequentl Bacterial infections, specifically .
detmsitisy thhugh na_zéekgs sgverelye of Mefeatyalt Sinespeases such as_

Super.i nf ect | on I es Its |n8£one colo red.crustin

PEREIASHE| 1§ 805 B%Hﬁg“* O fiech ’l”a@uﬁyf&gf?%%

than a cause of colonisation. Aftention has recently turmed to the skin -

lipids and there is some evidence that fatty acids which may control

staphylococcal colonisation are deficient in atopics.

Superantigens are a unique groub of proteins produced by bacteria and

 viruses that bypass. ccrtam elements of the convenﬁonal an‘acen—_ '

msdmted ]JJ]IIIU]JC sequence threas convcntlonai anuvens actlva'te

approximately 0. 01% to 0.1% of the bodys Tcells, a superanﬁcreﬂ has the

abﬂlty to stimulate 5% to 30% of the T—cell populatlon S. aw eus may

exacerbate or mamtam sldn inflammation in AD by sccretmor a group of .

exotoxins that act as superantigens. AD patlents possess an altered s]_mm

 barrier secondary to an insufﬁdiency of ceramides within the stratum-

| corneum. It has been _pro'posedi that penetration of the skin by fhese

exotoxins may cause activation of T cells, macrophages, LCs, and mast

cells, thereby leading fo the release of cytokines and mast cell ‘médiators.
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Acut e | esions appear as erythemat ous papul es,
vesi cl es, and erosions; chronic disease consists of

apul es and thlckened l'ichenified 20 skin.
'é&ﬁkﬁ}?ﬁﬁpbf i ncreasi ng nunbers of pat hogeni ¢ PCT/GB2005/602457
staphyIOCOCC| is frequently associated wth weeping,

crus e S aFnd denopat h Secondary
st aplfw F g%% ceg az’fbl #\‘alt 76 Y Sf 8y E’écﬁflé(‘aﬁﬁ yasks P Siftrsmmation
and i25chregicons. %@@ﬁ&%ﬁhﬂéﬁﬁﬂrﬁﬂﬂﬁe‘)%‘z %rw éjuuy éolcgmsatlon and

atoplc dermatitis. Inpetigo can be a s6

sec ﬁ@drwpﬂm@ﬁnmcwum apiacpri@nfabi tgb@ﬂdﬂqe henomenon in
hlst&ﬂ) of q;&plc derrratltls ranges fromacB

spoﬁb cﬁs: AU riesases of skir. i@aens, shipleRenhsitis, Besema. and
ep [ nor e skin_ 30 lesion .

gl O%@geg%c%@um%gg 3’% %%'%GO@?‘@@E%? Sites

of bacteria Staphylococcus aureus cell walls exhibit
receptors, the so-called 5 adhesins, for epidermal:
andCaignmreatis firl, dimeetl| Snd becbHBF iROIRRS ok
dermppstrated t hat t he bi nding of St ap%;cl)l %ugoccus g@@ﬁg m
wasADTrmilﬁil@d Noyalf ittfﬁa:tmrgie aracdndistbnionglt i 1 Befect and

pat.i e As the s{}é? AD patients |acks an intact
st raf ECB?IEE%SHHP farak pprasaerslised, nighiczbma herpeticum),

un crease t adher ce of, St aphyl ococcus
'mau(rhgégﬁ&gmg ?? aQ'rOSPBL fﬁﬂfﬁ%%ﬁ OuYE; ViE4Sur wepanfoial fungal ,

begnfdcting s CGUS aza-eus c

cor neocyt egv Igﬁ%ﬁa‘?ﬂlgggﬂbg&?n&g P{Qg‘gﬁéqmgm ?%Ffslon‘i’cc'

| t freapently beBactetisk ivedtibhat spstaRANY 4666C k&%tha?r SPens are

penetrates into intracellularf. spates suggesting ?Zf"fat :

t hexErmelys gpmana. | |&up¢$1n£e@merasnﬁm 2 thedej-Rorhkd crusting,

pat| ent.s gsee Br euer t._ al., 2002, British Journal

BERHESF Ry Vieeping 01-“ 0 élsuletla)

15

7 Ype of wounds

Acute lesions appear as ery‘chematous papules, vesxcles and erosmns

chronic disease consists of fibrotic papules and thJclacned hchemﬁed
20  skin.

A ﬁndmg of mcreasmg numbers of pathogemc staphylococci i |

ﬁ‘equenﬂy associated with weeping, crusting, fo]hculltls and adenopathv

Secondary staphylococcal infection is ﬁrequent and local oedema and
25 regional adenopathy commonly occur cIurmﬂr atopic dermatms Impetloo

can be a sor’c of secondary infection of a‘tOPIC dermafitis,

The lustology of atopic dermatitis ranges from acute SpOIl 1ot1c dermaims

_ to hchen sunplex chzonzcus depending on the mmphology of the shn
30 1&31011 blopszed '
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U cers Skin ulcers, such as diabetic foot ulcers,

pressure-ul cers; and chronic. 20 venous ulcers, are

open sores or lesions of the skin characterised by the
wo 2WRabiag away of tissue and soneti nes acconpar/ew2dmp/062457

formation of pus. Skin ulcers may have different

causes, and affect different popul ations, but they

all tend to heal very slowy, if at all, and can be

quite difficult and expensive to treat. Type of

Baet ef baciSiper fi ci al pressure ulcers are not

associated with nmajor infection problens. Aerobic:

m croorganisnms at low . levels will contam nate 30
essure dl.cers, Dbubpwidinnol yigpededpidrs! yitheadd-palled
SRRE D Begts o ket e oG BRG S phere

5 gﬂés%?%éﬁﬁéﬁﬂ adchidekngls Sbpiessinr mdibeinagean It has

econe secondarily infected. and osteonyelitis can
BE&SUdemdressedr tmsuhe bimbng of tfapkdperdoest pasees was
. contain hi -anaer obi,c

h-1evel s of aerobig e
miedhitu by isinecan 20ArHEOBECD Thano TULIeats o AR s skin of
foul snell is usuall resent whe D
bhipaisuagts e saRaR R b AT o R o6
necrotic ti.ssue . b e
e M L e e s

o Ml E GGl MPAGRICY PRl YEkes T @bl apdogaiaphnibbus -
reptococcus pyogenes, enterococci, anaerobic -
ShePEELOSE corndoRytes had ahay tenitade e bacesiel torilonadt has::
aerugi nosa, Bacteroides firao lis and Staphyl Oco‘iflis o
}?gjlgtltﬂ&cr\;@g‘ﬁilabﬁgtmmh CE?S‘ Qg Peﬁ?téﬂi@% rUétO_uZJéTE?E fiar 7
nbl anchabl e erythema of i.ntact.skin, .considered .fo. .. ..
dpecticFaggeshrg (thai e 8RN RIRE @Q@t F@nfieteﬂoratecde i D

patients (see Breuer K et al., 2002, British Journal of Dermatology 14F::

Ulcers

Skin uicers, such as diabetic foot ulcers, pressure- ulcers, and chrohic -

' ~venous ulcers, are open sores or lesions of the skin characterised by the

20
wasting away of tissue. and sometimes accompanied by formaﬁdp’ Qf pus 5
| Skin u.l'ce.rs may have ﬁifﬁ_amnt causes, and affect different p-opulatib_ns,
but theyl all tend to heal very slowly, if at afl, and can be quite difficult
and expensive to treat. - | ' |
23

Type of bacteria

Superficial pressure ulcers are not associated with major infection
problems. Aerobic microorganisms at low levels will contaminate

pressure uleers, but will not impede timely healing. However, deep-full-
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Stage Il pressure ulcer: Partial thickness skin |oss
involving the epiderms and/or derms. The ulcer is

SWQ%,{(I/O% L and presents clinically as an 20.
abr asi onb%l ister, or shallow crater. Because t¥EI/GE205/602457

epi dernmi s may be |nterrupt ed by an abrasion, blister,

or. shail, qug crageue fngl cer_shoul d. be eval.uat_ed for

si gns of "Secdnaary” i HECt | 6Ms. Petorge pyoondmily| infectsd. and
t hi ckmessyekiin éag%cmﬂvol o Qe RELLOSI S

25 subcut aneous tissue mh?c?;&ngy extena Aow T?‘tB‘ecmt‘BuElSSUE

not enrteinghigh levetieof yerobid aﬁm@eﬂm@nﬁ& b6t
clinically as a deep crater with or it aﬂfg‘?ﬁ?ﬁ_& compared

unde‘ionPHFT@‘JWICaH}C@é%nfmﬂl soek. is Bﬁs&a{Iy present when anaerobes
PCT/ %&Qiﬁ ?2457 Eﬁ%lell /0 011 7(5 Stage TV: Ful ﬁ

t h| ckness “$k ﬁsqeésrsr Bah Sfetess isr igceleam netrosis Uissue
NecHBshShe 0 supportl ng
Structures, og%gﬁ as UEglgn%ag%g%sre 'iggpﬁ?r E s

Si-tes--of -bacteria There are three mcr ob| ol ogi cal

states that are possible in a wound: contam nation,

col RFsHEPEiPIsne présutd aiverCamt appieali ?@Ijrxﬁlcroblal and can
characterised as the sinple presence o

mi ¢ PPt EHREOGAECHR eDMREAES,b GUtendedToit ark@robic streptocoodi,

1 dth N
o B P & ot lstgiom cbeamaidnnghaiis and

15

20.

Col s lc9£!:zés 1F‘5‘15@_"4racter| sed as the presence and
proli eratl on of mcroorganisns in the wound but

w t hout host reaction. Colonisation  is a conmmbpn

condition in chronic wounds such as _venous ul cers and
pré@%ﬁﬁémwn@@$s and does not necessarily delay the 15
heal i ng process. Wen bacteria invade healthy tissues
and continue to .

Stabe T pressure ulcer: Nonblanchable erythema of intact slq.n, considered -

10 be heralding lesion of skin ulceration.

Stage II pressure ulcer: Partial thickness skin loss involving the epi‘de_fmis:
and/or dermis.  The ulcer is superficial and presents clinically as an
abrasion, blister, or shallow crater, Because the epldermls may Be

mtermpted by an abramori1 ‘blister, or-shallow crater, the ulcer should be
evaluated for sztgns of secondary mfectlons

Stacre I Full ﬂuckness slqn Ioss mvolvmfr damace or necrosm of |

subcutaneous tissue - which may extend down to, but hot tbrourrh

underlying fascia. The ulcer presents chmcaﬂy as a deep cratcr with or

| without undermmmg of adjacent tissue.
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proliferate to the extent that their presence and
by- products elicit or overwhel mthe host inmmune
response, this mcrobial state’is known as infection.
wo 20lbBowsdsassi ¢ signs and synptonms of infecti oPAIMEEUES 002457
| ocal redness, pain and swelling, fever and changes
in the anount and character 20 of wound exudat es.
‘bupa TWf gali onsiobhe ddilcaneritls ofertshe ideventiion aiseue
al So suitable for treating a patient, 25 having an
nedregs. oudatheeas aneicle. HROTIE fY . SUPRAG IS FERETERS. cRITh 25
occur with a variety of bacterial genera and species,
miers PR §8PMTobact eri um  t uber cul osi s
(tubercul osis), Pseudoinonas (prinmary cause of death
of cystic fibrosis patients), Streptococcus,
3 %‘zﬁPBJVb&QB%US paeunnoni ae, .klebsiella, Toxoplasmns,
Lung infection can also occur with a variety 30
of virus strains and opportunistic pathogens (fungi,
parasites). As. 39 wa. 2006f 000765 PCT/ Gségq n5>00u57
Pitrh oye ridrest mmmhl@lﬁglca} étfﬂﬁ%r #ls AgPPSHaLS 9B aftWPEnd:

x%}n%fé%ﬁ%naeaoﬁé%@ﬁidrﬁ@ oot oA R etk ARe
@o@ngﬁﬁ@ é]é an| srrs cro%? {%&iﬁf ESvlinldN®ut without

|ste? helunglna

10 g§H§£t¥ DOfIt‘é‘@yg‘c ré?ﬂy% 8 fhe APrRPeuAEL, CARAEless of.

Tere respiratory tract (i.e

AefibRigy! %%ﬁtﬁrﬂmatdﬁf Caldtiettihi @ldhyractsrisedtasathe presence:
alvedrarly) or through the body wall of the chest._.i 0 .
HRdr phdiferatith caff minsoThenimedi Tatentowid (e Fitkent bast

are also suitable for the curative and/ or .

ptasishy QbAoA Ene0TIOR SRETIAN ToRIRFIC TEUSsS ehas

nfections, bacter aemha. (bl 0ot LDL8P I @Blsarity celsy the

- -proliferate to the extent that thelr presence and by-products elicit ot
overwhelm the host immaune response, this microbial state is known as

. infection. The classic 'signs and symptoms -of infection: include loeal "
redness, pain and s‘Wéﬂiﬂg, fever and changes in the amomit"_and character .

2 ofwound exudates.

Lung infections

' The medlcaments of ﬂle mventlon are also smtable for treatmcr a pa’aent c
25 having an infectious dlsease of the lung. Lung mfectlon can oc:cur w1th a
variety of bacterial genera and .species, which include Mj)cobacr_er iunm -
tuberculosis (tubcrculoéis), PS@RdO?anﬂ& (primary cause of death of
cystic fibrosis patieﬁts), Sz‘repz‘ogmiccm, Staphylococcus. p#zew;zqrz‘z‘ae,
Klebsiella, Toxoplasma, eic. Lung infection can also occur with a variety |

30 of virus strains and opportunistic pathogens (fungi, parasites). As
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ot her dental infections, treatnent of tooth decay and

agai nst plaque, wurinary tract infections, vagi nal

Wof 86/ treatment of all mcroorganism diseases-

I ncl udfl (ﬂgﬁsﬂprl ons, viral infections, yeast infeECT/OB:IS62457
thr oat infections, stomach ulcers (caused by

Ir‘fQR Sk I{ffpnl dnfections Olf 20 _burn si tes and

skin grafts i P S5 BRFELRSS n)esiSBaE tter¢lagsical antibiotic
conjthe@pisdi t }Sgto@:ﬂﬁnﬂ] h .ect ] ons.,. ect ed

bones egpose% dur’ ng ts?ur%?c f b?}gsge u@%m@ﬁ’& method  for
bi otedfinatingihese hetsiu] Suganddshe veterinary applications

i ncl ude the . curative and/or prophylactic 25 treatnent

of foot-and- m)uth di sease, BSE and ani nmal parasite

f 0061000765 PCT/ G) 32005/ 0024a7
dnudBe A ne? RS conbf cxiniaisprod fa el e in o

folirmtpgjf‘%))s Lpﬁf Qia.tﬂ%l%qﬂ@% Oﬁglfidesgl ed above in

the preparati‘on o icane sged by the
- -andiespirgnophydaact (Le:t- r@%mhem ra gi cal. -
infection; (ii) Use of a corrpound a%l zjgérll]%@%‘?aboavemtm"
i n alveolprBher tirough die bodyrveal] offierdheltor the curative
and/or prophylactic treatnent of an infection of the
lungs; rO (iii) Use of a conpound as described above
inﬁlpﬁ 3 tion of a nedicanment for the curative
10an-u/ (0 eg‘ Of ||yt'|&)§gtl c treatnment 6f- .a.., wound -
i nfection and/or an ulcer; 15 (|v) A nmet hod for
treating a patient in need or treatnment with
anthaimeditiraéntagfiic BORBFibS uRJaEd @hﬂb?é £l Ag ¢ hf;’ag LRE Basor

patient_ a:, conpound as descri bed above
meRTopaYlsts trestment of the following:

t5  Systemic infections, bacteraemia (blood infection), periodontitis and . . .. .

other dental infections, treatment of tooth decay and against pllaq.ue
urinary tract infections, vaginal infections, treatment of al] microorganism
diseases mcludmc prions, viral infections, yeast -infections, throat .
mfectzons stomach ulcers (caused by Hefiobacter pylf.‘)f i), infections of

20 burn sites and skin grafts, ofitis (ear mfecﬁon) bactenal cozgunctmtxs

and other eye mfecmons infected bones exposed durmOr surgical
procedures and bmtezrorlsm attacks,

Suitable veterinary apphcations mclude the curatzve and/or pmphylaohc
25 treatment of foot—and—mouth d1sease
o mfestatlons.

BSE and . animal parasne
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woehtemoomet hod for treating a patient.

Ly

conprise irradiating the conpound with a stinmulus
whi ch activates antimcrobial activity; and 20 .

treatment with. an _ antimcrobial agent conprising
adm nistering to the patient a , conpound as

d fi
e b AR MR L PR ST 11

|rrad| ated with a 25 stinulus which actlvates
[ O ctivi fo . second
%Tp%gglélp\%gﬂ %éleé?fﬁtb%ﬂr?g’ ove inj the;@renasationt af a

a st IlﬂéﬁlgénMI activit

(such as uItrasoun Y’%ét?&e % W%?%%RF&“F‘%BY of a
first dermatoﬂmﬂ&ajﬁﬁmohast S at I east 10 m nutes, for
exanpl e at |east 20 minutes, 30 minutes, 40 m nutes,

41 WD 2006/ 001765. .. PCT/ Gb2005/ 0002457 50 nt nut es, |

hg‘lﬁff h%# 3; hours 5 hours; 12 hours and 24
h&tk 5 Userel pethranonnd $i5p %ﬁﬁﬁlrb@d abevs dinnidhet preparation sof a
and sec%’}((i asE]efcts of 5.the vent i on may al so be
used tHF &t C}BFQ‘H%{F@% 4 Prep )Fléﬁ;tlc dreahpeat of an

. the nﬁ% gr?]yq Al so be used i.n the formof a
sterilrsing, solutdon or wash to prevent the grow=th

i0

of m croorgani sns on a surface or substrate, such as

in aclinical environment (e.g. surgical theatre) or a‘-

@it stze ofnwiconpmrnt £€:dgscribdd tpeR WOHHe ?%é}ﬁﬁ‘&ﬁon of a

washi ng cl othes such 10 as bed |inen). ferably,

such Iaﬁﬁiééﬂméﬁtnﬁﬂﬂ tho puraties amﬂéoragnropﬂn;daom areatorepouod: 4 -
sol ut ] at a concentration of 1to.100 g/m . 15

Pref STRd, ffcﬁ’@n@ % B3HUlEERt her conprises a
surface-active agent or

(iv) A method for treating a pafient in need of treatment with. - - -

* antimicrobial agent comprising administering to- the patient &
- componnd as described .above vsﬂnercin the mcthod' does not:
cornpnse nradla’tmv the compound v;flth a stlmulus Whrch a.ctrvates
antimicrobial activity; and R '

(v) A method for treating a panent ip need of treatment ‘Wlth an

antumcroblal agent comprising admmrstermv to the pailent a ) B

compound as described- ‘above, wherein the method comprlses a first
B treatment phase during whlc:h the compound is not madrated with a
stlmulus vwhich activates anmmlcroblal aouVity, followed by a
' second treatment phase when the compound is n:radra.ted with a
stimulus “d:uch activates antrmrcrobral actmty (such as ultrasound
| and/or Light). Preferably, the ﬁrst treahnent phase lasts at Ieast |

10 mmutes for example at least 20 mmutes aO mmutes 40 rmnutes

41 o
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- d wa f e with reference to the
15 aﬁ%ﬁ%‘ &ée sc}iug lgurtrﬁ%r tomprises a smface~act1ve agent or -

surfactant. Suitable surfactants include anionic
surfactants (e,g. an aliphatic . sulph=ate),

gpm&l %rl c and/or zwitterionic surfactants (e.. g-
WP fas. of ali phatic quaternary ammoni um eCT/GB2065/002457

phosphoni um and sul foni um conpounds) and noni onic

sur f act hatj c al cohol s 20 aci ds,
am des gﬁta éyﬁgpﬁgﬁ%fs%m#@ﬁsaPkﬂﬂP@né bxudek)houm and 24
Conveni epbity, the surface-active agent is present at a
concentration of 0.5 to 5 weightpercent: 25 The

sterilising solutions are particularly suited for
spital environments. For exanple, the

in p
st e&%lel @P%a@@m&tplﬁparadaqccbaims ad the first &1d bdcsed aspects of -
ical theatre surfaces, as

ur strunent.s gnd sur
? % vepHon H-Eﬁ}jsal%n‘hj’e ugdo ﬂéfmrmgmsrpermomnel For
be used

I I t
) iiton SRR Y B0 Pk B S Bhpoate mwissing

duri ng “surgery, or ex

-borasutidm opivask 65 Pﬁavehhﬁaesg%gb{%? Eﬂdgr&? LJlu' lsgzgs 52 e 'sirace o or

surface to be sterilised

PCHUbH2a05500245 1n dlokinivell epairsii iy, &l
di S{ nf ect bl pod and bl ood products gend ?i%c?ﬁl fﬁéﬁﬂej or a

use

1§ BVIPRRCEt (- ebiithon watl eurfas, mfslﬁﬁtﬂo%thes% such
g&jng Eltro and in vivo uses, the medi carent
prepar Beor di ng to the first and second aspects of

the invention is preferably exposed to the target

m croorgani sns (or surface/area to be treat ed) for at

| eBstfefabise suth BuheSica ne time
may :be a?gl east 10 mﬁ%?teg&ﬁ E;éasmﬂltr?% 8@% 14}i6qmnosnd in
4050HIHON B2 COenimtibe®f 1k0H00Ng/Ahours,” 3, hours, 5

10 hours, 12 .hours and 24 hours Preferred,

non- I|mt|ng errbodl ments. of the invention WI|| now be

257

surfactaut Suitable suxfactants include anionic smfactants (e g an
ahphatlc sulphonate) amphoteric - and/or zwitterionic surfactants
(e.g. denvatlves of aliphatic quaternary ammonium, phosphomum and
sulfomum compounds) and nonionic surfactants (e. g. ahphatlc alcohols
acids, armdes or alkyl phenols with a.lkylene oxides)

Convemenﬂy, the surface—actzve agent is présent ata concentrat(on of 0.5

to 5 Welcrht percent

The stcnhsmv solutmns are parﬂculaﬂy suited for use m hospltal
env:{ronments For example, the stenhsmcr soluﬁons may be used to
sterilise surglcal instruments and surgical theatre surraces as Well as the '
hands and- gloves - of theatre personnel In’ addltlon the stenhsmg
solutlons may be used durmcr surgery, for ezample to sterilise exposed

bones. In all cases, the solution is applied to the surface to be sterilised.
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draw ngs in which: 15 Figure 1 shows a schematic

di agram of the structure of skin. Figure 2 shows cell
toxicity of normal human dernal fibroblasts after 5
ShEwies 1 hour and 4 hours incubation w t hrCYGBROFTRI02457
10. 20 NHDF were incubated wth different
concentrations of Conpound 10 for 5 mn, I h and 4 h
(Op.M 0.01 1IMO.21 M 1.0 M 10 M. Cells were then
i ncubated for 24 h in the dark, Toxicity S testeg by
STlendhetitaWET-mas séop. beCasdd Wi disinfeelylpad 2pe %#a@fﬁ PEQCHES
one, which nmeans, the yal ues .of .25 control cells were
regvCria | th & @A 05150H e 2T RY, COMPTERAH PR 8L TEEHOA i ncubat i on:
bl ack dotted: 1..h incubation; black line: 4 h

i ncubation; (n=3; nean Z SD). Figure 3 shows cel

YRS Y vl 891 ARbnohuERNIePkAaIdRlenk pEalil ADayt@Eling a0

m nutes, 1 hour and 4 hours incubation with

CREHRY M %@Gonﬁ%:?@@@Qﬁﬁb@@ﬁﬂﬁﬁitEﬁﬁlﬁﬁ@ﬂﬂymﬁd to the .

~N-FI EK-were incubated with different concentrations.of

10

Garged wridrobfyahismss (on Ayriscafargadtoa b reptet) Horoat Afgstoliye
Mo g s ooy kg T DB
radts, twnpdindl B on ofniBre 3 ke Mifiee, L He 5
ot &2 Dol M AAMBR, ° 0l U qot ted: 4 h i noubation -
only; (n=3, mean ? SD). io Figure 4 shows-the-

chem cal -stability of Conpound 10 fornul ated f A) as . a
vodfiegted ( Bn-limitiag eemhndinisd)ts | of ABS. Invention Wi '

1 now be -
described by way of example, with reference to the. accompanying: - .-

drawings in which:

‘Figure 1 shows a schematic diagram of the structure of skin.

Figure 2 shows cell toxicity of normal human dermal fibroblasts after -

5 mimutes, 1 hour and 4 hours incubation with Compound.10. |

. NHDF were incubated iﬁfith;differgnt ucbr;cep@i;a_tiqﬁs of Compound 10for

" 5min, 1 hand 4 b (0 uM, 0.01 puM, 0.1 uM, 1.0 pM, 10 pM). Cells were

30

then incubated for24 b in the dark. Toxicity was tested by standard MTT-
‘assay. Ccll'ﬁvia.bi]i’-cy was normalised to one, which means, the values of

control ce]lé were normalised to one. Grey dotted line: 5 min incubation;

* black dotted: 1 h incubation; black line: 4 h incubation; (n=3, mean =

SD).

Figure 3 shows cell toxicity of normal human epidermal keratinocytes

after 5 minutes, | hour and 4 hours incubation with Compound 10.
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Figure 5 shows a 3D plot of the stability (measured by
HPLC) of Conpound 10 after 21 days in PBS buffer. 15
@89’%‘6’ 6 shows the stability over 8 weeks of various

riul gt fons of (A) Conpound 1, (B) Conpound BT/€EN0s/002457
Compound 12 and (D) Conpound 10. 20 Figure 7 shows
the extended stability over 17 weeks of various
formul ati ons of (A) Conpound. 10 and (B) Conpound 8.

EXMLE A ST S A iRl ARoC eBbeOR B OkRCar Asfor

and3 ikiah 0 dsarNTAVR- I | FQlO r re

recor ded on a Br o( Egj?ﬁ%(ﬁmgg%%@ (0358%&9 M@Oﬁf)ﬁ&)r gﬁ\ﬁﬁtw ere

usi ihgn Taaubstasfor Atidr itathestatin dRndeinT hes A @agtmmrg WNATT-
e

are gi v:(geLn_ pm and coupling constants in FHz int
3 ndPSeaYt-deelk giandiy. wes mermabsdetd ant,onhithmed®; thei Vdhed of

GuisPP2EP B i Rbemitdit (e Had Aot i mis imdsbation

* Chomastendl b ippkusBion 0 BRASEY RAEEIALISDECY, o

Wi th8i). further purification. 20 D pyrrol nethane MS

prepared as described by C. Brucker et al., f
Poi phyrins Pht hal ocyanaznes, 2 455 (1998).
Chy.onat hy | ' ' ' o
10 flgure 2%%%:% the chemical stability of Compound 10 formulated (A)as
a solid, (B) in water and (C) in PBS. "
Figure 3 shows a 3D plot ~of the stability (fnéasured by HPLC) o_f |
Compound 10 after 21 days in PBS buffer. | -
Figure 6 shows the stability over § weeks of various formulations of (A)
“Compound 1, B) Compound 8, (C) Compouhd 12 and
() Compound 10.
20

25

Figure 7 shows the extended sta.bﬂity. over 17 Wéelés of Variéﬁs
formulations of (A) Compaund 10 and (B) Compound 8, |
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wo skl

10

20

T
L

25 Col umm chromat ography was carried out using silica
gel (Merck Silicagel 60, Fluka 60, 0.040-0.063 nm
and Sephadex_ LH 20 (Pharnacia). Al solvents

%Qai m for chromat ography were techni caltT/pBR@:3/002457
e. 46 Vero zaocrooo 7e; PCVG520051002457

Abr evi ati ons DDS:

2, 3-di chl or o- 5, 6- di c~ganonpPbERZOqUIi none DRF:

NN- di et hyl f onnami de s 1FA: trifluoroacetic acid
SJ' ntl hesisroutes for test conpounds The fol |l ow ng

test conpounds were synthesised: lary
ECAPRUTIA : fE‘dTNTL%BiSEﬂFé?@I%‘t ice?d‘}lg?ﬁﬁﬁgﬁnds 6, 8 to
10, 12, 23, 25, 28, 31 and 32. 1ls Reference conpounds
(for use as conparative controls) Conpounds 1,

3, .6,.19, 33, 36, 37, 39, 41 and 46 to Si.
&ﬂ%ﬁ?@éﬁ”%ﬁ?@@é@%iates 20 Conmpounds 2, 4, 5, 7, 11, 13
to 15, 17, 18, 20 to 22, 24, 27, 30, 34, 35, 38, 40

~and 42 to 45. 46 WD 2006/ 000765 PCT/ GB2005/002457 .. |

QREMRekrtd, 157

-‘O-tetral ds-[ 4-(3-Trirnet byl anmmono- prop3, | 0) . ~) - phenyl ]

- porphyrin tetrachl ori de OMN;

Proton. NMR spectra wese tecorded on -a Bruker B-ACS60 (300 MHz)

instrument using TMS as internal standard. The chemical shifts are given .

in ppm and coupling constants in Hz i the indicated solvent. Some:

abbreviation for NMR: singlet (s}, broad singlet (bs), doublet_ (d), triplet
(), quartet (), quintet (quint), multiplet (m). - :

Chemicals

All solvents and rea_genfs were purchased from Aldrich, F Tuka, Merck and

[ ancaster and used without fusther purification.

DipijIOhnéthane was prepared as described by C. Bricker ef al, J -
Pbriz-:]_'gjrinsl Phthalbg}gﬁ_in_es,:l 455 (1998). ' ,

Chromatography

Column chromatography was carried out using silica gel (Merck Silicagel
60, Fluka 60, 0.040-0.063 mm) and Sephadex LH-20 (Pharmacia). All
solvents (Synopharm) for chromatography were teohn_i_cgl- pure grade.



-NNHNOO NHJI N 5 To a vigorously-stored
suspensi on of 5,10, 15, 20-tetraki s-(4-hydroz-y-

@B%%&,Q}mp@f phyrin (50 mg, 0.07 nmol) and K2CGB (230
ng, .

nmmol) inz--- DMF (20 L), a sol ution oPCT/GB2065/602457

(1- br omopropyl ) -ti nmet hyl ammoni um 10 brom de (0.27 g,
1.05 L)-1n DMF (5 nl) is added dropw se at 50C
durfﬁggggbgggns. The m xture is stirred at 50C for 15
h. After renoval of DM under reduced pressure, the
resi due obtained is dissolved - in nethanol (5 nL) and
fi | tldPY t hr odghdichpan-0b-dityamap GehzdqdaRin 2 cm
supparted on steel frit (diameter 3.5 cm. After
was with ﬁwﬁ&ﬁtﬂthsﬂéor(r@nuﬁ@ the pad is eluted wth
cetripgy.acid. After evaporation of solvent from the -
iluég,'the re§$%§%088%:'%% is purified by o
chromat ography on a columm (2.5 x 40 cm of Sephadex
LH20O eluting with n- butanol:water acetic acid (4:5:1,
rbyrﬁp‘kﬂz-gszim-p@mresﬁhﬁs@}-gm?;pgmr,&cover ed- material is
di ssolved in the m ni num.vol unme of nethanol and the 20
solution is passed through a short colum (3.5 x 20
cm-~0f »ani on _exchange resin (Anberlite |IRA 400,
ohi B4 BLORaRg oSt oRmPPRady Bewsyatiemsiadhl or | de sal t i s

10dried under high vacuum and obtained as a viol et

solid. 47 ------------ WC3 2006/ 000765

. P%@}%»/ﬁg%&ﬁdy Jor use in the invention .

15

Compounds 6, 8 to 10, 12, 23, 25, 28, 31 and 32.

- Cqmpounds 1,3,16;:19, 26, 29, 33, 36, 37, 39,41 and 46 to 51,

Chemical intermedintes

Compounds 2, 4, 5, 7, 11, 13 t0 15, 17, 18, 20 to 22, 24, 27, 30, 34, 35,

38, 40 and 42 to 45.

46

Reference compounds (for use as comparative controls)



1H N1vLL: 8H ,(3001\gfz, CD-OD): 2.35-2.50 (bs. 8 H),
3.25-3.35 (bs. 36 m 3.65- 3.75 (bs, 8 H), 4.35 (in, 8
H, 730, 8.10 (2 x d, 3J 8.5 Hz, 16 H), 8.80- 9.00

WO 26&%007%« . COVPOUND 2 PCTIGB2005/002457

10

, 10, 15-1ri s- (4- Hydr oay-phenyl ) - 20- (4- undecyl c), y- phen
yI)porpthrln CHIlI~ i HONHM OH 20 To a -
(1 (oPOUSINY-Ist or ed suspensi on of

5,10, 15, 20-t et r ads-(.4- oay- -ph L PO rihn (400
0.5 30 ey TS R O SR PR e

| ution of 1- bronoundecane (0.1 L, 0.45
Eﬁﬂﬁ¥qﬁﬂﬁﬁf%&)ﬁ%b ml) is added dropw se at 50C during
30 mins and the mixture 15 is stirred at the sane
tenperature for 1.5 h. After renoval by filtration of
K2C38 and renoval under reguceg pressure of DVF, the
resi due obtained is disso\ved i n di chl oronet hane (200
m.), washed Wth ter (3 0O nlL) and the sol ution
dri-ed-(Na2SO4)... -~ sol.vent i s evaporated under
reduced pressure ;
in tquene:ethanoIO.C}
purified by chromatography
of silica gel (Merck 60). [The colwin is eluted wth
toluene followed by;'tolﬂﬂ e:ethyl acetate (2:1 by
vol .) and the desired mateyialy’ recovered by
evaporation of sol vent fromthe appropriate fractlons

Is dried under high vacuum The product |s obt ai ned™
as a viol et solid.

To a vigorously-stirred suspensmn of 5,10.13, 20-tetrakis- (4—hydroxv-

ca. 10 nL) and
mgacolunn (5 X-50 cm

phenyl)- -porphyrin (50 mg, 0.07 mmol) and K,CO: (230 mg, 1.7 mmol) in:- DN
DMF (20 mL) a solution of (1-bromopropyl)- tr}methylammomum '

 bromide (( (0 27 g, 1.05 mmol) in DMF (5 ml) is added dropwise at 50°C

durmb ¢ 30 mins. The mixture is stirred at 50°C for 15 h. After removal of

'DMF under reduced pressure, the residue obtained is dissolved iir

methanol G mL) and filtered through a-pad of silica gel (dep’rh 2 cm)

‘supported on a steel frit (diameter 3.5 cm). After washing with methanol

(1 1), the pad is ¢luted with acetic acid. After evaporation of solvent :Etom

.. the elate, the residue obtained is punﬁed by chromatography on a =
Ccolumn (2.5 x 40 cm) of Sephade};' LH20 eluting with n- '

| butanol water:acetic acid (4: 3 1 by vol upper phase) The recovered

material is dissolved n the mlI]lIElllIIl volume of methanol and the |

solution 1is ‘p,assed through a short column (3.5 % 20 cm) of B_.I’.]_IOZ.EI

exchange Tesin (Ambe_rlite IRA 400, chloride form). The recovered

setrachloride salt is dried under high vacuum and obtained as a violet

solid.
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10

25 48 PCT/ GB20(5/ 002457 WO 20061000765 "H N1 1~: 5H
(300Nz. d6-acetone): 0.95 (t, 3J 7. 5 Hz, 3 H),

25 (m 14 H, 1.58 (quint, '"J 7.5 Hz, 2 H),
‘élﬂgé’&"“‘zﬁ%m 3 7.5 Hz. 2 H), 4.16 (t, 3] 7.5 PCT/GB2005/002457

2H), 725(d338Hz6H) 8.00-8.15 (m  Hz:
2m1}éﬁﬁg%3J8 1Hz, 2 s 8 H), 8.80-9.10 (m 81-1).

5, 18, 1500Kisz[@ r bt hke - Brepykel 386h yL]
-2 f\:%d ungecylgg(?Dphen) T porpﬂ i’nl?r“l C§|(§% Efi >
-N N73dbsa ¥ithordisn: StH rk@lo Suspensi @n’

s SUL), 0gnsi @rrjof. 5 W@,ggo-

g, 0. 12 nmmol ) and K2CO3 (230 ny,
Dlquibn}% -to solution of (1-: 15

-brormpropyl) trimet hyl ammoni um brom de (0.3 g, 16.6
mml) in DI\U (10 nL) is::added at 50C, and the nm;

durenive Gﬁﬂﬁ%ed at this tenperature for 12 h. After
removal o DbT under reduced pressure, the residue
: QiEBaRbYeShERy )

t.hrough a pad of Si |ca]ggp depth?%ﬁkégﬁﬂggﬁiﬁbgém%
a steel frit (diameter 3.5 cm. After. .20 washing
with nethanol (ca. IL), the pad is eluted,. -with
acetic acid:nethanol : waPr (3:2:1, by vol.). After
evaporation of the sol t fromthe eluate under
reduced pressure, the rgsidue obtained is purified by

To a vigorously-stirred suspension of 5210,15,2O-tetra1ds-(4~hydroxy-
_ phenyl}porphyrin (400 mg, 0.59 mmol) and K,CO5 (1.0 g, 7.1 mmol) in

- . .DMF (75 mL), a solution of 1-bromoundecane (O I mL, 0.45 mmol) in

15 -

20

| DMEF (10 ral} is added dropwise at 50°C during 30 mins and the mixture
is stlrred at the same tcmperature for 1.5 h. After removal by ﬁl’cratlon of . |
K2CO« and removal under rcduce.d pressure of DMF the residue obtamed
is dlssolved in dlchloromethane (200 mlL), washed with water (3x150
ml) and the solution dried (NB.’)SOq,) The solvem is evaporated under

: reduced pressure and the residue obtained is dissolved i in toluene: ethariol

(5 1 by vol., ca. 10 mL) and purlﬁed by chromaiooraphy using a colimmm

(53X 50 cm) of silica gel (Merck 60) The column is eluted with toluene

_'foﬂowed by toluene:ethy! acetate (2:1 by VOI) and the. desn*ed material
recovered by evaporaﬁon of solvent from the appropriate fractions is

dried under hlbh vacuum. The product is obtained as z violet solid,
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chromat ography on a colum (2.5 x 40 cm) of Sephadex
LH 20 eluting wth n-butanol:water:acetic. acid
(5:4:1, by vol., upper phase).. After 25 renpval

of
WO —mt,(t)@megl vent from appropriate fractions of PRE/GHIPLT/AI24ST

10

under 49 WO 2006/ 000765 . GI/ GB2005/ 00257 reduced
pressure, the residue obtalned is dissolved in
nmetharel (5 nm) and the solution is assed throug F

h a short col 3 5 of
a}psﬁacﬁ’m&ﬁéfaﬁc%é"fx 0260t o g6 For ) TReCH el 0

roduct i ain ri ghlzogi,de l416atter7.s .
féﬁdﬁﬁ#ﬂt{)% %E) ﬁi‘ngga (gl nté’ JﬁZe’(r)les rﬁﬁgh vaguum as

_ Ig%v% %e[} Zbﬁqﬁzqf 5%![ E}i\""“ﬁ 7 25 gl {BOQNHE, 6 BRBE0)D:-80.580n

145(|n 16 H), 150160

2650, 45 (bs, 6 3.25-3.35 (bs, 27
é?@sé‘%?g%wfm %E@ , éio 4.H)18 (t, 3J 7. 5(H§, 2 H)H?

4.40-4.45 (bs, 6 H), 7.20-7.40, 795- 8.15 (2.x in,
1610, 8.60-9.00 (bs, 8 H. COVPOUND 4

_o_a\_@rm@mm hoxy- phenyl )-1 -S-undecyl - por phyri n h15' MeO
MeO H ;
L0045 e -5 ey S odoBT LA RLRKS D ZEL fane
3.5-d fehad 6.35 20 2.1 I
‘Hl(fjf]g‘ g@é’%’&}ﬁl rlﬁ)&%ﬁﬁi gi 52 rmgl § |.n5degassed mmel)
gl ehl oromet hane (IL). TFA (0.07 nL, 3:0 nmmmol ) is added
npwi se. S , Do

15

23

To a vigorously-stirred smpensmn of Compound 2 (100 mg, 0.12 mmpl)

and K,CO; (230 mg, 1.7 mmol) in DMF (30 ml);4 solution of (1--

bromopropyl) -trimethylammonium . bromide (0.3 g, g, 16.0 mmol) in DMF

(10 mL) is.added at 50°C and the mixture. is stirred at this temperature for
12 h. Afier removal of the DMF under redueed pressure, the residue
obtained is dissolved i_n‘ methanol (5 mL) and filtered through a pae of

silica-gel (depth 2 em) supported on a steel frit (diameter 3.5 cm). After

washing  with methanol (ca. . 1L), the pad is eluted. with aeeim
acid-methanol:water (3:2:1, by vol). After evaporation of the seivent
from the eluate under reduced pressure, the residue obtained is purified by :
ehromatooraphy on a columm (2.5:% 40 cm)-of Sephadex LH-20 eluting
with n-butanol:water: acetic. acid (5:4:1, by vol.,, upper phase).. After

removal of the solvent from approprlate fractions of the eluate ynder
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The solution is stirred at roomtenperature in the
dark for 17 h under argon. After addition of DDQ (2.7
WO ddéiooared ), the mxture is stirred at room
temperature for a further hour. Purification, ofT/GBItS/002¢57
material recovered 25 after renoval of solvent under
redure&mbeﬁr Ssre, e a col u 4

g) of sjl |l§[§ gel (I\/Eféc%[ 60 &gmﬁ]tﬁng ﬁ%@ﬁé’df grn% gg’ mL)
yi eFad th %éOiuﬁpﬁda@l&sm throughal Sorsebiuthn 895 320 cm) of anion
S 06/ 01.10765 PCT/GBZOOS/002457 "L FRRE

of 1 EXIRE Testerdmherti EEA(%OO Chio?ldﬁ o). 3ThY fadl prodot i

0-1 ,
0 o eyt ol ooy 2o e

:,6I-I)blfrﬁv%,6u d viol 2H) 650(m 1 H, 7.35
mas, wétm‘i 930, 9:50 (4 x d , 3J4.7 Hz,

(in, H)

4 x 2 , 10.15 (s 2H) CO|yIPQJND5

5- (lif idecyl - porph3, rin-5-3,1)-benzene-1,3 -diol Q0
..o HN\ NHNHO~, 10 To a solution of

di §ﬁ| %Jﬁﬁi%ﬂg@@mf@uﬁdé %a%wnfﬁa&g d,;? Etsbzblg&r(m 16 H),
B e 2 B B I s g e O o A 85

10 t eftey SUH),ef. QBC&,IW: \eﬁ@im X};igjﬁzg Ibg,p ogﬁs”mwégéﬁ;qqg 95.

stirred overni ght

hy@i 81(9 sient, B9 H . 60 9.00 (bs, 8 H).

COMPOUND 4
5 -(3 .3-Dimethoxy-phenyl)-15 -undeeyl-porphyrin

To a stirred solution-of dzpyrrolemethane (O 62 g 4.2 mrnol) in-

7 dmhlorome:thanc (5 mb} 1§ added 3 5 dunethoxybenzaldehyde (O 35 g,

20 21 mmol) and . dodecanal (0 464 g 2.52 mmol) in degassed

. d:[chlaromethane (L). TFA (0.07 mL, 30 mmol) is added dropsze
The SOlu'L‘IOIl is stirred at room tempe:rawre inthe dark for 17 h under -
argon. After addltlon of DDQ 27¢g 12 mmol), the mixture is stirred at
‘room temperature for a further hour. Purification of material recovered -
after removal of solvent under rfeduced pressure by chromatography ona
colurim (400 g) of silica gel (Merck 60) with tolusne for elu’aon yields the

product as a violet solid.
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addition of water (2 nL) and stirring for 1 h. NaHCO3
(3,9) is added directly for neutralisation. The
m xture is stirred for a further 12 h and after

wo 2hdslotirat i on of NaHCO8 and renoval of di chor oifet/RAREIS002457

h

10

15

25

~To a solutjon of

stirred overmght The

under vacuum 20 the residue obtained is purified by
col umm chromat ography using silica gel eluting with
di_giplmr onet hane. After evaporation of solvent from

appropriate conbi ned t act [ f 4th
e $3eildzobi¥ilned-thider ’i‘?l]lg}T% ﬁﬂ&nﬁj{phié%(rrgldl}gtﬁ) 140

bt d | 9 13 300M&3 .9
- Stbioheyine 78 (v 12, 215 58 ARG Gy zgp’un :

2 4 2 11756 (m 2H 9400, 9.25,
(}ﬁq@ﬁtﬂ' qéﬁéﬁé rgl(mj S (o HEE) mz{gngle/ ?0%765

gﬁ-‘q ﬁ@@@%@@zﬂwmwwm B.H(s.2H), 6.65 (m | H).
m 2 H), 8.60-8.65.- 9.00-9.05. 935-9.40,
9.55-9..60 (4 x m 8 H), 10.25 (s, 2H). COMPOUND6 s

.5-13,5-bi s-(3-Tri net hyl ammoni o ..
0

5> phenyl ] - 15-undecyl - por"p'hy”ri n dichloride

"NHIN C1 H23. 1o 'Eod?agfi_;{%eoyg‘l gtirred suspension

of 1 ehRs P BPREE Y M FT o and K2CC8 (230 ny,

1.7 mmol) in DhO (30 ni) is added (1-

br onopr opyl ) - t ri nmet hyl anmoni um broni de (0.3 g, 16.6
nmmol) at 50 C. Th yre is stirred at this

t enper at ur edor 1 € ter removal of the DM under .
reduced presspr ‘r% y d d is dissolved in -
1s net hanol ( i/l tered through a pad of

silica gel Kdepth & assupported on a steel frit

(dianeter 3.5 cm). After washing the pad with

dlchloromcthane (80 mL) under an argon atmosphere BB1; (5 J:DL IMin,

dichloromethane) is added dropwise at —70°C and the mixture is stirred

for 1 h at this iemperature and then warmed to roonl:t ten;pcré.ture and
mixture is cooled 10 -10°C and hydrolysed by the |
(2 ml.) and stirring for 1 h. NaHCOs G g is added

mixture 18 stm“ed for a further 12 h and

addition of water

directly for néutralisation. The

" after fltration of NaHCO and removal of dichoromethane under vacutim. - -~ -

- the residue cbtamed is purified by column chlomatography using silica

gel eluting ‘Wiﬂl dichioromethane: After gvaporation of solvent from.
o g =] . )
appropriéte combined fractions and drying of the residue obtained under

high vacuum the product is obtained as a violet solid

I-NMR:

sz (300Mz, d6-acetone): 0.75 (t 1.5 Hz, 3 H) 1.05-1.25 (m, 12 H)
1.30-1.40 (m, 2H), 1.45-1.50 (m, 2 H); 2.40 (quint, °J 15 Hz, 2 ), 4.90
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Compound 4 (80 ‘mg, 0 133 mmol) in anhydrous'



met hanol (ca. 1L) the crude product is eluted with
acetic acid.-nethanol.-water (3:2:1, by vol.).

woRhesdsalse fractions are collected and, after
evaporation of the solvent under reduced pressbFECEE002457
resi due 20 obtained is purified, by chromatography on

a ced d K 40 f a C .L celutin _
with nmb'ﬁt%lazgo"f P@atﬁgg gg‘e% il%ﬁg@ ilg?%%ﬁ?g@’&r@%g,g-ao“g’-OD-
upp35gha8ed. 55486014 kenoyvEl, pf.2the :ﬁg! vent from
appropriate fractions under reduced ‘pressure, the
resi due obtained is dissolved in nethanol (5 nlL) and
‘th I k i s passed through a short colum (3.5 x

.-20%%§$4g¢L§§Qéiion exchange resin (Anberlite I RA 400,

-schlgqyd : : ol]lection qf th lLuat e,

S corubit st o P e py stk T sy
PCHocH2R05 60024587 VdO 200(/0007( the residue obtained
igiﬁrled under high vacuumto yield the dichloride

. .salt..as a violet solid. '"H-NIVR . :s.off (300M, e
cb3@): 0-75 (t, 'J7.5 Hz, .3 H, 1.05-1.20 (m 14 H),

1.45- 1.50 (m 2 M., 2.05-2.15 (m 4 H), 2.15-2.20 (m
2 H), 2.95 (s, 2§ B, - 4 H, 3.95 (t, 3J
68-5 (m 1 H),

. 7.5 Hz, 4 H, 4.55 (t,°
7.35 (m 2 H, 8.85-8. & /
10.10 (s, 2 H. to COVR&IND
5, 15-bi s-[ 4- ( 3- rw , ! bn3, 1] porphyrin
Br Br oNHN\fB}f s To a stirred solution of Co-

di pyrrol enethane (0.61 g,. 4.1 mmol ) and 4-(3-
br omopr opyl oxY) - benzal dehyde (1.03 g, 4.2 nmol) _ in
degassed .

10 To avigorously-stitred suspension of Compound 5 (80 mg, 0.14 mmiol) -

' %1;“2@] 8 1.

and K,CO; (230 mg, 1.7 mmol) in DMF (30 mlL) is added (I- _

WBromojifdﬁﬂ)-trixﬁéthﬁa'x.ﬁmon.ium bromide (0.3 g, 16.6 mmol) at 50 °C.
The mixture is stirred at this temperature for 18 b, After removal of the
| DMF under reduced pressure, the residue obtained is dissolved in
15 methanol (5-mL) and filtered throngh a pad of silica gel (depth 2 cm)
supported on a steel frit (diameter 3.5 cm). After washing the pad with -
'IngihQQOI“.(Ca‘ VIIJ‘_the - crude produét is eluted with acéﬁc
acid:me%ﬁaﬁél;wéfér (3:2:1, by vol.). Appropriate fractions are collécted -

, and, after evaporation of the solvent under reduced préssure, the residue
‘ go obtained is purified by chromatography on a column (2;5 x 40 cm} of

- Sépha;dei'LH-zﬂ“bliiﬁng' with n-biitanol-wateracetis acid (5:4:1, by vol., .
upper phase). After removal of the solvent from appropriate fractions =

- under reduced pressure, the residue obtained is dissélve.d in methanol (5

ni)mdmemmmmkpmmdmm@maﬁmﬁmen65x20amof

25  anion exchange resin (Amberlite IRA 400, chloride form). After

- collection of the eluate, solvent is removed under reduced pressure and
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di chl oronet hane (1 L), TFA (0,07 m, 1.5 mmol) as
added dropwi se. The solution is stirred at room
tenperature,in_the dark.under argon for 17 . h. After
wo 28RBbdAen of DDQ (2.76 g, 0.012 npl), the nPATUGE2US/002457
stirred at 20 roomtenperature for a further hour
Filtration through silica gel (Fluka 60 100 'J]
@i Ghkian orBtheresf @icdeladdrdngiyivwesuman YPLd ©
after treatnent with dichl oronethane: n- hexane yi eI ds
qilrs gorioustlidas a violet solid. 53 WO
2006/ 0007 ( PCT/ GB20Q /002457 H (300Mz, CA): -3.15 (2
H s), 2.00 (quint, -"J7.5 Hz. 4 H), 3.30 (t, 'J

Z}&Ww 3.90(t, 3J7. 5Hz, 4H)715718795815
9.15-9. 20, (m 8 H, 10.05 (s. H)H

s ST t 3775 Hz, 3 H lOﬁl"O(m 74k, 1.45-
© 3 %BOL%) {0( ’:7)’3 et hyl arr? ncz pr opy JBt hy af{
I“%“(ﬁi 2 m?omiﬁ%i {phen¥l) 2 ’gdéribas}r(ma & hl- 7)
' : oLnN
OB Gt Faob 95 LA b 58 () oS e/ %‘Pf@% £f); 8%s

w0l ). (e ok G o0 S P T S ar 960 toder Brgon

over ni ght. After evaporation 15 of the solvent under
reduced pressure; the residue obtained is dissolved in -

10 COMPOUND 1

5 15-b15-[4~(.3—Bromo—propyloxj )-phenyl]- porphvrm

To a stirred solntion of dipyrrolemethane (0.61 g, 4.1 mmol)l a_nd 4-(3--

bromopmpyloygf)-benzaldehyde (103 g 42 1 ﬁl)' in. degassed - -

dichloromethaﬂe (1 L), TFA (0 07 ml, 1.3 mmol) 1s, added dropwme_

15

. The soluhon is stirred at room temperature 1 in the dark. under argon f01 7.

h. After addition of DDQ (2.76 g, 0.012 mol), the mixture _13 stmed at
T00m tcmpcraiure for a further hour. Filtration through silica gel (Fluka
60, 100 g) using dichloromethane for elution gives raw product whlch,

after trcatment with d1chloromethane n—hekanc yields pure product as a

violet solid.

.53



‘945(2Xd 3J 4.

10

met hanol (5 niL) and the solution is filtered through
a pad of silica gel (depth 2 cn) supported on a steel

Wd*tr(imirrﬂ ter 3.5 cnm. The pad is eluted with
hanol (ca. 1L) followed by acetic PCTIGB2005/602457
aci d: met hanoi : water (3:2:1, by vol.). After

evapefr aien of the sol vent from appropri ate 20

fractions, the raw product obtained is di'ssolved in

the 00 5f her -
gﬁr o?rgfﬂogg\% mébg;ﬁng 1coqwr]!:£ ﬁr %r&%@? % oI_fTZ @&H&ﬂ%)@ g
LH 26 Ui ﬁ@-%n 3K énarl 7\maHe,r4 abet7i oagild. 1955 15 ’b¥fm 54
I'r's

vol hase) as the devel opi ng phase.

f r abi ﬁggﬂq&i SSQI}H@Q}%@ZM pr oduct . After removal
s0f solvent under. reduced pressure the residue 25 °
obtalned i s dissolved in methanol (5 mL) and passed

t hroagéipe gt  colum (3.5 x 20 cm) of anion
excﬁange resin (Amberlite IRA 400, 54
éuﬁ}!ﬂﬁ} ﬁ

PCTY, GE1-64-0BL (B Dm0 24k ol

After rermVaI of sol vent under “F educed pressure from
t h®TOBYIeEY E-phensd ) pemhyuia dishiorigat ed with di et hyl et her
and dried under high vacuumto give the product as a
violet solid. "HNADIR off (300MHz, CD30D):
2.20-2.35 (m 4H) 2.40-2.50 (m 4 H), 2.80 (s, 12
, 305 (4 H - ,3J7§’,2H) 3 25 (s, 12H), S
3:45-3.55 (bs, - 3.75(m 4H),} 30(
t, 3J4. 2Hz, 4H), 7-451 O(2x d, 3 T 2% H), 8.95,
10,40 s, %H). 10

COVPOUND 9 . .. 15 bIS : nmoni o
* propyl oxy) - phenyIdJ , eO-' _

13

Compound 7 (200 mg, 0.27 mmo'l) is dissoived in absolute DMF (40 ml)
-with NNN’ N°-tetramethyl-1 a-pronanedlamme (5 mL, 13,9 mmol) and
the solution is stxrred at 50°C under argon overmaht After evaporation
of the solvent under reduced pressure, the residue obtained is dissolved i in
methano! (5-mL) and the solution is filtered through a pad of silica gel
- (depth 2 cm) supported on a sicel Fit (drameter 35 cm),’ The pad is
eluted with methanol (ca. 1L) followed by acetic zcid: methanol:water
(3 :2:1, by vol). After evaporation of the solvent from . appropnate
fractions, the raw product obtained is dissolved in methanol (5 mL) and
" further purified by chromatography on a column (2.5 x:40 cm) of
Sephadex LH-20 using n-butanol-water: aoetrc acid (4:5:1, by vol,, upper
phase) as the developing phase. The first fraction eluted is the desired
product. After removal of solvent under reduced pressure the residue
- obtained is dissolved in methanol (5 mL) and passed through a short

column (3.5 x 20 cm) of anion exchange resin (Amberfite IRA 400,



NHN NJ NHN11\ G- C 15 To a solution of
Conmpound 7 (50 ng, 0.068 mmol) in absolute DVF (20,
m.) is added triethylanmine (4,7 nL, 0.034 nol, 500

wo 28&lersIhe inixturie is stirred at 60C for RAT/KB2I@002457
solvent is renoved under reduced pressure and t he

resi due obtained.is dissolved in net hando m% %:ﬂl
fid e Rem30Atbr earghval qiadlvsht gpfpcErdyest Paepth

supported on a. steel frit t 8o
shashi dg wesidventst FEAHd (U (ﬁ? [%’éeq aﬂcﬁ |C§m§%ltng§f[vm§%%h

acetic acid; net 0 2:1, by vol.). After
OPEWBIA G e B’faﬂ[]%gd‘L' 2 bl o i

Sol'ven romthe eluted fraction;
the raw product obtained is dissolved.in nethanol (5
roL) and purified by chromatography on a colum. (2.5
3 _gﬁ 5 cm of Sephadex LH 20 eluting with
© n- anol : wat er: acetie acid

4:5:1 I

gﬁh@mmﬁhEDwD)eﬁt?@ -4 G%r%@d Euﬁ%éﬁﬁr(éﬁu%é‘évpﬁb (s,
&Lﬁiﬁ’aﬁéﬁ UE G el Rk dndit Sy %ﬁ? (‘E’igjgfi 2-2
solution.li : g (0 4
Thy (o5 4 @5%@@0%%%6 ézrﬁgs‘agog /8‘0%2?7 ani on

2 de f t
b i OB Datcr2aar a SaTh e oot 1d after evaporati on
' of solvent. 1IHNIdiR 5 SH (300Mz, CD OD): 1.25 m . -~

1 1SH)> 2.13 1n4H the _ ( signals for

COMPQOUND 9
5,15-bis- [4—(3-Trlcthylammomo-propyloxy)-phcnyl]-porphyrm dmhlonde

) ‘Toa solution of Compound 7 (30 mg, 0.068 mmol) in-absolute DME (20 .- . |

ml.) is added methylamme (4,7 mL, 0.034 mol, 500 eq.). The. m_txture is .-
stirred at 60°C for 94 h. The solvent is removed under reduced pressure

and the residue obtame:d is ‘dissolved in methanol (5 mD) and ﬂltared T
20 through a pad of silica gel (depth 2 cm) supported on a.steel frit (d1ameter
3.5 cm). After washing with meﬂaanol (ca. 1L) the pad is eluted with

acetic acid: methanol water (3:2:1, by vol) After evaporation: of the -

solvent from fhe elutéd fractlon the raw-product obtained is diss olved i in
methanol (5 mL) and punﬁad by chromatography on a column. (2. 5 x 40
cIm) of Sephadex LH-20 eluting with n-butanol-water: acetic acid (4:5:1,
by vol., upper phase) The solvents are removed under reduced pressure
from appropnate fractions, the residue obtained is dissolved in methanol

(5 mL) and the solution is passed through a short column BiSx 20.cm) of
- 55



CH-)NCH (16H) are in the area 3.00-3.40 as a part of
the multiplet covered by the solvent signals, 4.15

~\£’b»2€}f}(%%m 76597 7.5 Hz), 7.36 (d, 4H 3J = 7.5 Hz ),
9.15

. AH, 3J = 7.5 Hz), 9.05 (d, 4H, 3J = 7PGUEBIN0S002457
9 54 (d, 41-L 'J=7. 5Hz) 10.45 (s, 2H 10 COMPOUND 10

prop oay))CﬁaélgnyT%quor bh Vrlﬁign% R o HEd R 8 pelg the
NN1pPbdct dssa ﬁomlsbhti@ﬁte@fﬂv%%fﬁ%&@gf?o {3Q0 ng, 0.41

mol ) in absolute DVF (50 Is transferred into a
100 nlL autocl ave. After addltlon of trinmethylam ne
(4. the mxture is stirred at 50C for 16 h.

Af t poration of the soI vent the reS| due obt ai ned

-FI . %I S@erfg%dt rv‘ougli gp, 18&"1 - s %ﬁgﬁ%&g&@%‘ for -

surer,N@H,o 6RN)Sheeln ftmi ag:gé

washi ng with methanol (ca. I'L

P B B4t

i tdovardttiscthasbienetizanbl 4vist @ 4I€I3iﬁ= 1.5 ), i ;%d: 43 =

10

After evagoratl on of the sol vent from appropria

f r de¥ F8ns 8. 10HE, s 76T -5 Sbr)aPieddi 4HAIESA. Y Eit),ih54. (d, 4H,
3 fied b h t hy 25
o E?ral%g B0H GO of ' Sephadex L 20- o uting

Wth ii- butanol:water:acetic acid (4:5:1, by vol.,
upper phase). Two fractions ‘are 56 WD 2006/ 000765

PC@U@?@Q&Q@W“
5 15-b1s-[4—(3 ~Tr11nethy1amm0mo—propyloxy) phenyl]-porphyrm

20

R ' m A
J f

>N
]

A solution of Compound 7 (300 mg, 0.41 mmol) 111 abs-olute. DIva (50
- mL) is transferred into a. 100 mL autoclave After addition of -
- trimethylamine (4.5 g ), the mixture is stxrred at 30°C for 16 h. Aftcr
evapora_tion of the solvcn_t,.the residue obtained is chssolved in methanol
(5 mLyand the-sélution is ﬁltéred through a pﬁd of silica gél (depth 2 om)
 supported on'd steel Tiif (diameter-3.5 cm). After washing with methanol
(ca. IL) the padis eluted with acetic amd methanol water (3 2:1, by vol.).
After evaporation of the solvent from appropriate ﬁ‘actlon,s, the residue
obtained is dissotved in methenol (5 L) and puified by chromato or'aphy
on a column (2.5 % 40 cm) of Sephadex LH-20, eluting Wlth n-
butanol:water:acetic acid (4:5:1, by vol., upper phase) Two ﬁa.cnons are

56



obtained, the first-eluting of which is the desired

product. The solvent is renpbved under reduced

pressure and the residue.obtained is redissolved in

met hanol (5 nil) and the solution is passegdhepughomasy
WO 2FtHF6col uim (3.5 x 20 cnm) of anion exchange resin

(Amberlite I RA 400, chloride form. After evaporation

of the solvent und ssHRodidie Tieskduent &
@bté]élﬁédﬂjwf’trﬁﬁarﬁ ﬁgl&lg‘l et ﬁg’}eg{i%er gﬁg dri ed under

0 he ot Ogtinds s abtaineles @@ussel\'ed
e B Yo Dy 2 40- eril feth
%n%@ﬂﬁn&i &)m z;rtﬁtgbl)sgh%oz?xs@aswd ¢ thrugp 4§10tk CRGIRD (39
£ .205¢m) of a8i0BENCRRRZE JESIE Fémxbgpﬁe fFIg fi%ﬂ%hlép’d% form). -

Al tenzative s) hes ou hEOresidi®e is -
5 Eﬁﬂ%@ﬂﬁ@p@@f’(q{ gli’ﬁ v mﬁg%é% Cg?c}ﬁe%égé di ssol ved s

and 0t.assi 1 e @ggmdlﬂm&h hr\ﬁcaug:pmnm ,
Eiﬁ)/r‘—* ?%’@Q%)aﬂ%\f% ?%n@% ' Vi gor ousl y- st%rred mxture
S atdo®id - of (1- br omopropyl ) - )
{hrel gg'gcqﬁﬁa?nﬁglrln um brom de (350ng, 1.3nmVbl)-. in DW
(Sn) 20 dropwi se at 50C during 30. nins. The ‘m Xture

is heated for 15h. DWis renoved by rotary
. §yabdRat i on and the residue obtai ned is dissolved in

: thanol and the selution is.f il

wos |<3&£\%@,£3@5qu2@2%¢§1%ng% R4 (b pah). 3. Pad Bl
P ' : h* Hb.08.05,.
O £ 5.5 A e w0150
3303 3%, Ry 0l ), 1S 6 mmporation of the sol vent-+-

ropr Tactions, the residue obtained is
"di ssol ved i n nethanol (5 nL) and purified by
chromat ography on a colum (2, 5 X 40 cm) of Sephadex
~ J}h’eyn%gvg ‘Shidfiasizg-onid j’brrﬁ@’upaﬁ?@ﬁ Q\/at er:acetic acid
by vol ., .upper. phase) e _

Compound 42 (IOOmg, 0. 9mN.[ol see below) is d‘LSSOlVE:d and potassmm :

carbonate (230mg 1.7mMol) is suspended in DMF (30mL) and t0 the

wcrorously-snrred mL;ture is added a solution of (1- bromopropyl)—
methylammomum bromlde (.DDOIIlg, 13mM01) in DI\E (SmL)

20 dropwme at 50°C during 30 :mns The ml}cture is heatcd for 15h. DMF is

removed by rotary evaporatmn and the remdue obtamcd is dxssolved in o

| methaﬂol and the solution is ﬁltered t’hrou,:h 2 pad of silica crel (depth 2
cm) supported on a steel pint: (chametcr 3.5 cm). After washing with o
methanol (ca. 1L). the pad is eluted with acetic ac1d meﬂlanol water

s (3:2:1, by vol.). A.fter evaporatlon of the solvent from appropnate
fractions, the residue obtained is dissolved in methanol (5 mL) and
purified by chromatography on a column (2.5 x 40 cm) of Sephadex LH- |
20, eluting with n-butanolswater:acetic acid (4:5:1, by vol., upper phase).
Two fractions are obtained, the first-eluting of which is the desired

| i . T pressure and the residue
50 product. The solvent 1s removed under reduced pressure. | ._
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15

Two fractions are obtained, the first-eluting of which

is the desired 30 product. The solvent is renoved

ﬁygggﬁg%ﬁ uced pressure, and the residue 57 WO

2006/ 800765 PCT/ GB2005/ 002457 obtained is redPEBEB@E/02457
i n met hanol (5 rnL) and the solution i s passed

t hr hQ ) 3 of ani on exchange
N es(?#g{llﬁnb%r rﬁ!%soci\ ?ch A%‘Othaélﬁ’ Pl f“ﬂii e S@ltign 1s passed
evapesadi HEhdf cd1bRnSel. Y Mo BRARIT 4 @?&{&ﬁ 2y o
the residue i sct reafgd wi th ﬁgt harlllo di g% T é?@% *lte
dr ilBeA dhdechlsridy firmi)aciufinr Euagmmﬁotz hétkrers@dlt@lt uﬁ&clareducea

vi ol-et soljd. . COVPOUND |
5, PECHRUEE, (e J(egldsﬁ éﬁﬁ%ﬁeéﬂyltb)m?ﬁlph@]@dﬂlylp@ﬁp paydl icdnied under

-gt 10 .To,a sti.rred solution of
5’(}5% %’?mﬁ#& %’{ ( Eile podyctgs 3y rfﬂ%%f‘ﬂé@nd 3- (31-

bronD propyl oi y)- benzal dehyde (2.06 g, 8.2 iunol) in
‘degassed "~ di chl oronethane (-2 L), TFA (0.14 n_, 3 nnol)
i sCHPDANDOW se. The is solution-is stirred at .
roomtenperature in the dark for 17 h under argon
Af § 45-biddP+(B diroofo-DRO G -gheyIBR4mphmti), the nixture
is stirred at room tenperature for a further-Ih.
‘After renmoval of solvents under reduced pressure, the
resi due obtained is plssolved i n di chl oronet hane (5
m L) and passed tRrough a colum (35 g) of silica
(Fl uka 60) using 2% dlchloronethane ag eluent to give
raw product which RS tres - h

0

Toa stirred solution of dipyrrolemethane (1.22 g, 8.2 mmol) and 3-(3-
- brom@-propyloxy)- benzaldehyde (2.06 g, 82 mmol) in detrassed '
mchloromethane (2L), TFA (0 14 rnL 3 mumol) is added dropwme The
solu:mon is stirred af room- temperature n the dark for 17 h under arcron
_After addltmn of DDQ (S 4 -9 0.024 mol), tbe mmtule i stmed at room .
temperature for a further 1}1 After removal of solvcnts under reduced
pressure, the residue obtamed is dmsolved in ' dichlofomethane (5 ml)
and passed through a column (300 g) of silica (Fluka 60) using
dlchloromethane as eluent to give raw product which is treated mth-

-dlchloromethane methanol to yzeld pure matenal asa vmlet solid.
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di chl or onet hane: net hanol to yield pure material as a
violet solid. 58 FPO 2006/ 000765 PCT/ GB2005/ 002457
"H NHR: oF7 (300Mz. CDClI3): -3 20 (2 H, s). 2.40

wo W@WoMes ' 7.5 Hz, 4 H: 3.65 (t, 3] 7.5 HCTAHN)S/002457
4.25 (1.

10

. 'J 7.5 Hz, 4 H. 7-20-725.. 7.60-7.65
7.75-7.80 (3 x m 8 H.. 9.05, 9.25 (2 x d, 'J 4.2
Hzzp8R) . 10 25 (s, 2 H). 5 COMPOUND 12 5.15-his-[3-(3

-T bsd | 0} S, h LU, . 3
s SR bR B s
G
(2R Grrbd o 28 Ak o e (S dadrtl o Bf
trlgrgﬁgylo rg{ge(g (639} 4 216 \,ﬁ@_ew@ 2 EMirred at 50C
the

Tter evaporatlon 0 solvent under
reduced pressure, the residue obtained is dissolved in
15 nethanol (5 nL) and the solution is filtered

o pHd of silica gel (d pth 2 cn) supported on
a-steel frit (dianeter 3.5 Af t the pad
i, 1ihbmeﬁaﬁanmme&aflmoném—@fmﬂow)rﬁl%m@?wpg’c

8 water (3:2:1, by vol.) affords fractions
mh@ ALt Bf t er evaporation. of the solvent. under
reduced pressure, gives a SO|Id residue. This is
di ssolved in 20 net harf iy and purified by
chr omat ogr aphy on—s 49 cm) of Sephadex
LH 20 el uting wi cetic acid (4:5:1,
g
AN ;

‘/\

A solution of Compound 11 (400 -mg, 0.543 mmol) in DMF (30 mL) is

- (3:2:1, by Vol) affords fractions which, after evaporation of the solvent = =

20

25

(6.3g), the mixture is. stirred at 50°C for & h. After evaporation of the

solvent under reduced pressure, the residue obtained is dissolved in.

| methanol (5 mL) and the. solution 18 ﬁltmed through a pad of sﬂica gel

(dupth 2 cm) supportcd on a steel frit (dlameter 3.5 c:m) Aftcr Was]nno o

'~ the pad wfch methanol (ca 1L) elution with acetic acid: mcthanol Water

under reduced pressure, gives a solhd res1due This 1s dmsglv_ad m
methanol (5 mL) and purified by _ch;romatq_graphy on a column (2.5 X%O
em) of Sephadex LH-20 eluting with n-butanol:water:acetic acid (4:5:1,

by vol., upper phase). Two fractions are elﬁted from the column, the first

 of which is the desired product. After removal of the solvent under

reduced pressure, the residue obtained is dissolved in _‘methaﬁol (5 mL).
The solution is passed through a short column (3.5 x 20 cm) of anion

exchange resin (Amberhte IRA 400, chloride form), the  solvent is

removed under reduced pressure and the raw product is treated with

9

N

transferred into a 100 mL autoc:lave After addition of tnmeth}rlamme' AR



by vol -, upper phase). Two fractions are eluted from

the colum, the first of which is the desired

RHOINE o (A_\fter renoval of the solvent under reduced -
pressure, “the residue obtained is dissolved i NPCT/GB2005/002457
met hanol (5 nL). 25 The sol ut| on i s passed through a

horfe n
Canbes TR EpBR o B aplo FRECH Vi Rader bign

r enmpgegurinder reduced pressure and the raw product is
treated with 59 -- - --------- - ----- WD, 2006/ 000765
[' CT/ CB2005/ 002457 net hanol : di ethylether to give a
Vi o} N]g%lsl d V\hl ch is dried under high vacuum s 5H
(30 .2.30-235, (in, 4 3.15 (s, 1SH)

3 9B J5 000 5’4 opha- st B, 3 Tatoabeipg 934,05 (m, 4
9 9445.4 2 1310
5 15010 (4-“%?0‘;%’£°p1éﬁy.§’>x‘§5mﬂ JO GGk 1 BaybiiD
~enA. 9)0193@:;:;@40 0i45,@H: o\ 1), Gl N\ \ / ocl& OH
The third fraction eluted fromt col um during the .
chr omat ogr aphi ¢ 15 separatl on descrl bed for the

sy npound 2 is.characterised as
roxy- phenyl ) -10, 20- bi s- (4- undecyl oxy

o PLSTHLARERD b Ik AR, 02 b

4.15 (t, 33 7.5

28H) 1.55 (br m 4 H), 1.80 (quint, 3] 7.5 Hz, 4 H),

"o

15

25

Ciity0 @ m OCﬂH23 o _ B

The third fraction eluted from the column during the chromaibgréjjfﬁc
separatlon described for the synthesis of Compound 2 is characterised as

5, 15-b13—(4—hydroxy—phenyl) 10,20 bzs-(4—undecyloxy—phenyl)-pomhynn

8y (300MHz, CDCL): -2.88 2 H, ), 0.85 (1, 7 7.5 Hz, 6 H)‘,\l';zosi-.aro
(m, 28 H), 155 (br m, 4 H), 1.80 (quint, >J 75 Hz, 4 H), 4.15 (¢, /7.5
Hz, 4H) 6.65, 7.15 (d, *J 8.1 Hz, 8 H), 7.80, 300(& 3J81Hz 8 1),
8.75-8.80 (m, 8 H). | - |
rans-Regioisomer geometry is a331gned by 1H-]"C 2D-NMR i 1 d-acetic

acid.
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Hz, 4 H, 6.65 7.15 (d, 3J 8.1 Hz, 8 H), 7.80, 8.00
(d, 3) 8.1: Hz 8 H; 8.75-8.80 (m 8 H).
trans- Regi oi soner geonetry is assigned by

wo 2bl#ia%s2D-NVR in d-acetic acid. 25 60 V\D plalels7 8 uici ol el

'3) 7.5 Hz, 4 H),

PCT/ GB2005/ 002457 Col fRQU? D 14
5. 10- bi s- (4- Hydr oXY- phenyl ) - 15, 20- bi s- (4-undec) Tl oni - p

Wrin off NH k" Ho ,-\ -NHN The fourth
raction eluted fromthe colu dur i il T e
Gttt g HRT L PIERBA a1 LS PG P he) porpbyTin
synt hesi s -of Conpound 2 is characteri sedas

5, 10- bi s- (4- hydr okyphenyl ) - 15, 20- bi s- (4- undecyl oXy- phe
nyl)-porphyrin . io odH Itm 1R sA (300MFlz, CDC13):
-2.80 (2 H s), 0.90 ,'J 7.5 Hz, 6 H, 1.20-1.60
(m28 H, 1.65 (quinttyy 3J 7.5 Hz, 4 H, 2.00 (quint,

V7.5Hz, 411), 7,51 - T)-0725(0-3d9-2Hz, 411) , 8. 10
(d, 3382Her) 5 (d, 'J 8.2-Hz;, 4 H, -
8.80-8.90 (m 8 H). 1% Cis-Regioi soner geonetry is
assigned by 1H 13C—2-I - in d-acetic acid. 61 WO
2006/ 000765 PCT/ GE200%/ 0U2457 COVPOUND 15

5,10, 15-tri s- [ 4- ( 3- Br orfo=propyloay) - phenyl ] - 20- (' 4-i nd
ec) rl oxy-phen3rl) - - S

The fourth fraction eluted from the column during the chromatographic
separation described for the synthesis of Compound 2 is characterised.as

3, 10-bis—(4—hydrowphenyl}l5,20—bis—(4—1mdecylow—phcnyl)—p orphyrin

LNMR:

br (JOOMHZ CDCIJ) -2.80 ('7H,s) OQO (L°J73Hz,6H) 1'70 160

(m, 28 H), 1.65 (quint, 3717.5Hz, 4 H), 2.00 (qumL°J73Hz 4H), 4.2

(t, °J7.5Hz, 4H), 7.15 (4, 378.1 Hz, 4 H), 7.25 (d,°J 8.2 Hz, 4 H), 8.10
(d,%7 8.2 Hz, 4H), 8.15 (4, °7 8.2 Hz, 4 H), 8.80-8.90 (m, 8 TD).
cis~Régloisomer geometry is assigned by '19.PC-2D-NMR. in d-acetic. s

acid.
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“oaris-[4-(3 undecyl oa} ~ Nt Wt
- -Tiiethylar rmonio-r& ’

poi phyrin o~ { Br NHNHN ] Br Br 5 Under an argon

at nosphere, Conpound 2 (200 ng, 0.24 mmol ) is
vk 96@loyeds i n absolute DIvIF (40 nmL) in the presence of
K2CO8 ( 500 nmg) and 1, 3-di bronopropane (1.02 FRL/CEDES/002457
nmol ). The m xture is heated over ni ght at 80C.
W)rd(@wg)@ i5he procedure given for Conpound 2 zo
descri OVE. The product is purified by colum
chmh&ﬁmgna 3-Brontd-bropdi@el) ik glo ol ),
hexane: et hthgcet ate %5@? b) vol : Sﬂ Cﬁ@lmﬁi E/é?ldq“%ﬂ’tn?n
(3@@1[31?)27;11 CDC13): -2.75 (2 H s), O 85 (t 3 7.5 Hz,
3 H, 1.20-1.45 is (m 14 H), 1.50 (quint, 3J 7.5 Hz,
1.90 (quint, 3J 7.5 Hz; 2 H), 2.40 (quint, 3J
Hz, 6 B), 3.65 (t, 3J 7, ,A\/Hz 6 H, 4.16 (t, 3J
Hz, 2 H, 4.25 (t, 3J7 6 H, 7.1-8-7.20 (m
, 8.00-8.05 ('m 8 H), 5-8.85 (m 8 H. . 20 62
2006/ 00076 PCT/ GE20U5/ 7' COVP(JJND 16 S, 10, 1S

2 H,
7.4
7.5
8 H)
w0
gyl ] - 20-(4- hvrin
trichloride

~ Under an argon atmosphere Compound 2 (200 mg, 0, "4 mmol) 1s
dissolved in absolute DIV[F (40 mL) in the presence of K5CO;4 (500 mg)

and 1,3-dibromopropane (l 02 ml, 10 mmol). The mixture is heated
overnight at 80°C. Work-up is as the procedure given for Compound 2
described-above; The product is purified by colurmn chromatography on
silica gel (Merck 60) elutmg with hexane:ethyl acetate (5:1, by vol.).

HNMR: | |

5 (300MHz, CDCL): -2.75 2 H, 5), 0.85 (&, /7.5 Hz, 3 H), 1.20-1.4'-5.
(m, 14 1), 1.50 (quint, *J 7.5 Hz, 2 H), 1.90 (quint, 7 7.5 Hz, 2‘-}1), 240
(quint, °J 7.4 Hz, 6 H), 3.65 (t, °J 7.4 Hz, 6 H), 4,16 (t, 7 7.5 Hy, 2 1),
4.25 (t, % 7.5 Hz, 6 H), 7.18-7.20 (m, 8 H), 8:00-8.05 (m, 8 H), 8.75-8.85
(1, 8I-D
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,_pheny 1) polp, NNNM N HN1 ) Conmpound 15 (200 ny,
0.17 mmol) is dissolved in absoluteDl\/F(4O rrL) W th
trlethylamne (5 m., 34.5 mvl, 208 eq.).

WO 2006 RbHEE- . heated to 50C for 48 h. Rﬁff‘é(FBz"““"“u“"

th

-~ met.hanol-: wat er : acet,i ¢ acihd

_heated t0 5

10

15

removal of DNF under vacuum the 10 residue obtained
is dissolved in nethanol and purified by col um

ehmomaiiegpaghy using silica gel (Merck, 60) eluting
W th net han

anol :water:acetic acjc ~gyr4vol .) and
kel Tatrest el J&Eﬂ@thﬁmai)%@ 'PTE’EYIO’;Bi p\l} %T\%; b Removal of

sol vent from ap i ons under vacuum
aﬂﬁ%ﬁ)’é@)fﬂ%@vg’ IEQJ‘BEF é%&?ﬁs:gdl ssol ved in .

met hanol : aqueous 15 NaCl (IM (5 nL 1:1, by vol.). The
m xture is stirred for 30 rains ;and filtered through
a pad of silica gel (depth 2 (a‘m supported on a stee : -
it (diameter 3.5 cm. Af flashi ng . the pad with

met hanol (200 nl) it is ut%d wi t h

(2:1:3, by vol.). After. ...
evaporation of s MV ente§A g appr opri ate conbi ned
fractions, the re§igue/ob | '@ 20 dissolved in

nmet hanol (2nl) and e#chnorHpr ang (5 m.) is added
dropw se. The precipitavey vhite | is collected by
filtration and, the sol t i s/t ved under high
vacuum 63 WD 2006T000765¢yPCT/ GBZ005/ 002457 8Fr
(3001ALti z, CD30D).: "0.90 P+~3375~Fz, 3 H), 1.20-1.45
(m 431-1), 1.45- 1.65 (bs, 2 H), 2. 25 2. 40 (bs 6 H)
3.35-3.45 (‘bs. 24 H), 350360(bs , 4.25 (ti

Shumanis 00 bats B bl ied FAREE

.mL) with triethylamine (5 mL, 34.5 mmol, 208 eq.). The m]xture 1S e

50°C for 48 h After removal of DMF under vacuum, the

residue obtained - is dlssolved n methanol and punﬁed by cohmm

sﬂlca gel (Merck, 60) ‘eluting with -
vol) and then acetic acid: pyrldmc B

chromatography ~ using

methanol-watersacetic acid (2:1:3, by

(L1, by wvol.). Removal of solvent from appropnaie frachons under

vacuum affords raw produc;t whlch is dissolved m ethanol aque@us :
NaCl (1M) (5 mL. 1:1, by vol). The m;r}:mre is stirred for 30 IHINS.. a.ud
fitered through a pad ofsilica gel (depth.2 2 cm) supported on-a steel:frit

' (diameter 3.5 cm). After washmcr the pad with meﬂ'lanol (200. mL) it is

| elited with mefhanol:water:acetic acid (2:1:3, by vol.). After evaporation

of solvent from appropriate combined fractions, the residue obtained is

dissolved in methanol (2ml) and dichloromethane (5 mL) is added

dropwise. The precipitated white gel is collected by filtration and the

solvent is removed under high vacuum.
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5-[ 4- (3- Hydr oxy- phenyl ) 1- 15- (3

-undecyl oxy- phenyl ) - porphyrin NH\ N KI 10~ OH

wobbedosrds3- Hydr oxy- phenyl ) - por phyrin (" Wehe, A,

Si nonenl co, E. 7. Senge, M 0. and Roeder, B CT/GB2005/002457

Jour nal of Por phyr| ns and Pht hal ocvatii nes 5 758- 761

(200NN k56 nmy, 0.17 mmol) is dissol ved and K2003 (250

ng, 1s 7.1 mol) is suspended in DMF (40 ni). To the

VI dar GOSMH st @De@D ) ROUL, €/ 8. SHEUS FON]1 00-1.45 (m, 43H 1A~,_
grpm;)und cane (0.04 mL Onlq nm)I)lnDl\/F 5 mY is

ad P thsopiis @ 2280 Esdubilny3 56 44 fhs. 3A)t he0.60 (e, 6

oy Y PPty ohT o eobbl, LIPS (05 b2 o i BRO (o

5vagg ckdegr btained is purified by colum 20
chr oﬂ ggr a%ﬁg%ﬁguu%ﬁs. lica gel (Merck 60) eluting
with n-hes ane:ethyl acetate (10:1, by vol.). The 2nd

fract| on is col I ect ed and dried under high. vacuumto

VRO BN 64 MLO 20( 16/ 000765
CT/.GBD 0024 | R se (3001\2z. CDCl;
{?% %9 0y i@ﬂyﬁﬁét‘i (\é Wea’l%ﬁf-@eﬂyl}pﬁmmso (m

14H) 135 (m 2 H: | .90 (quint, 'J 7.5 Hz_. 2 H),
4.05 (t, 'J 7.5 Hz, 2 H);- 6.85-6.90, 7.20-7.25,

7.35-7.45, 7.50-7.65, 7.75-7.80 m 8. H), 8.85,

's 895, 9.10, 9.20 (4 x d, 314. . 10.15 (s,
2 H. COVPOUND 18 5, 10, 15- t{r i} - phenyl )
al dehyde

. 20- (3- (3phenyl »~perehyrivwrdl

10 (1.8 g, 14..8 mmwl, 3 eqv.) and 3-

dodecyloxybenzaldehyde (1. 35 g, 4.9 nmol, 1 eqv.) are
~dissolved in a
5-15-bis~(3 -Hydroxy~phcny1)~porphyrm (Wiehe, A., SHIIOBGDI\.O, E. I,

Senge M. Q. and Rocdcr B. Journal of Porphyrins and thhczlocvanmes

15

20

3, 758-761 (2001‘)) (86 mg, 0.17 mmoI) is dissolved and K':CO (950 mg,
7.1 mmol) is suspended in DMF (40 mL). T 0 the vigorously-stirred
mixtore'a solution of l—bromound;ccane (0.04 mL, 0.17 mmol) in DMF 16
ml) is added dropwise at 50 °C during 30 mins and the misture is heated
at that temperature for 1 h- After removal by filtration of K,CO,, DMF Is.
removed under. Iuch vacuum. The residue obtained is purified by column
chromatooraphy usm‘gr silica gel (Merck £0) clutmcr with n-hexane: cthyl
-acetate (10:1, by vol.).. The ?nd fraction is collected and dried under hlgh

: vacuum to give the product..
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m xture of acetic acid (145 nL) and nitrobenzene (98
nm., 960 mmpbl) and heated to 120C. Pyrrole (1.35 nm,
19.6 mol, 4 eqv.) is added in..one. portion and the

WO ,m,lmnw(g is stirred at 120C for |h. After C OPL TG 20 /002457

10

15 tenperature, solvents are renoved in vacuo at
SOC The product 1-is isolated by chromatography on a
cef MM%(SOO g) of silica using toluene as eluent. The
desire

toaqgoomﬁ%dégb -Léwﬂgt}i‘lﬁlﬂiﬁagi ; Q(S]né' | %s.ﬁgalaﬁéﬁQFﬁ A
200 _

dﬂ&dmgz"isénbgﬁd 000wt 7o e T %Lfﬁif% ez 2B,
YR 520700 PP d o VBT TR 1
2)3%@91@? (05}14@2@1 lf@@};(zbaﬂﬂjl)maﬂ@ 168, 2 H).

7.08-7.60 zs (m 8 H), 8.20-8.47
, 8.51-8. 70 (m 4 H 65 WD 2006/ 000765

-PCT/GBZOOS/002457 COVPOUND 19

FPBEWMUIND(E D et hyl'azni no- et hvl ) - ami nopr opyl o\ y] - phen- o

GOIﬁBblr%m?B &H@E&%l Q%W Mpgiq%gggyég Y QI Oﬂ%vrwp?hfrm |

"N JIVT, N, N - tetraethyldiethylenetriamne (1nmL, 39

ol ) in THF(10 nL) and the mxture is stirred at

REvuRyRgLAt or14 days14Af t ehmeyaper atgeh ofnd 0 3-

t’%gn@]ax\gg #ﬁgdé es(l §ue %/s 1d| ssol ved in dldét Eyl et her

(P Aok tehy ! (LD, 1) wambicl  wiget) et $ssoed 802
organi ¢ phase is dried Solﬂzhg %3 _

GORARPLS atetid acitd@r Shinkh aﬂdwl]mhenxﬁ%e T gmmoly anﬂ

fied
-F})ll;zritledltg 120°C. Pyrrole (1.35 mL, 19.6 mimol, 4 eqv.) 1s added i im one:

portion and the mixture 1s stirred at 120°C for 1h. After cooling to r_o@_m

"temperature, solvents are removed in vacuo at 50°C.  The product s oo

 isolated by chromatography on & column (500 g) of silica using toluene as

cluent. The desired product is obtained as the fifth fraction from the

column and is re-chromatographed using a smaller (200 g) silica coubmn

. elufed with toluene. The product is obtained as..a s-f;fiblet solid  after -

20

‘gvaporation of the solvent.

‘H—NMR.

g (300 Mz, CDCLs): 0.64 (&3, SJGBHZ) 0.94-1.15 (m, 16 H), 1.25
(bs, 2 H), 162 (bs, 2 H), 390 (bs, 2 H), 6.33-6.95 (m, 8 ), 7.08-7.60

(m, 8 H), 8.20-8.47 (m, 4 1), 8.51-8.70 (m, 4 H)



by col um chromat ography (silica gel, Merck 60)

eluting with n- hexane:ethyl acetate (5:1, by vol.)
Wwoleygm Ry n-hexane:ethyl 15 acetate:triethyl am ne
(10:10:1, by vol.). After collection of approp?P¢TadEB005/602457
fractions and renoval of solvent under reduced

pr eSsUBOTPMNITe]Product i s obtai ned by treatnent of
the residue with diethyl ether:nethanol. 1H NVR 20

6H §-3Gois- (ZEDT&{B}TiaIﬁ)mSQSﬂ(Pﬂ,} amln&pl’@ oy Bphbnyl 0196t
e 1.20-1.40 (m 15 P48 5 {quint,
7‘1%5%’ Oy Pi}eﬂl’hsnoqp&unm 3J7.5 Hz 2 H), 1.95
(qU|nt 3J 7.5 Hz, 2 H),2.40-2.60 (n1 16 H, 2.65 (t,
3J 7.5 Hz, 2 FD 4,10 (t, 3J7.5 Hz, 2 H), 4.20 (t, .
3]7.5 Hz, 2 H), 7.30-7.40, 7. . 7.75-7.80 (3 x
in, 8 H, 9.10-9.15, 9. 20-! 2 x 4 H, 10.15
(s, 2 25 H)._ 66 WO 2006/Q08 -
COMPOUND 20 ~""~"~""o
~+55-[4- (3- Br ono- propy10) y) - phenyl] A5- (4- dodé?ylo)3 - phe
nyl)-porphyrin Br N To a stirréd sol ution’of
di pyrrol enet hane (0.31 g, 2.1 nnDI) 4- ( 3- brono-
proyl 0),)-benzal dehyde (0.27 g, 1.1 mmol) and
4-Qoteopndx 7 bh zadehyste hod? ig; d1§solv gtglﬁ,g\m
degass&S di chl oronet hane (500 nL). TFA d ’
émmmrse(lmhes&ommmgmm "sHm(r 0el0) Bdd the
%P on1te ture in the dark for 17 under argon.
AFPEY U $HET 8bfoom tempeyatyre fag 4gdays. nﬁﬁb}) evapeation of

o put %o%gﬁﬁ%;&s@g S CRPIRE BRI o 2B o

- solution is washed with water (5 x 30 mL). The organic phase is dried

(N2,S0y) and concentrated under high vacuum. The mixture is purified

fhexane:ethyl acetate  (5:I, by vol) followed by ﬁ-hexane:eﬂlyl

15 “acetate:triethyl amine (10:10:1, by vol.). After collection of appropriate

. fractioms and removal of solvent under reduced pressurc ‘pure product is
obtained by treatment of the residue with diethyl ether: methanol

"H-NMR:
20 & (300Mz, CDCly): 0.80 (t, °J 7.5 Hz, 3'H), 0.9 (¢, 3/ 7.5 Hz, 12 ),
1.20-1.40 (m, 14 H), 1.45 (quint, °J 7.5 Hz, 2 H),1.80 (quint, J75Hz 2
H), 1.95 (quint, °J 7.5 Hz, 2 H),2.40-2.60 (m, 16 H), 2.65 (z, 3715 Hz, 2
H), 4.10 (t, °J 7.5 Hz, 2 H), 420 (t, >/ 7.5 Hz, 2 H), 7.30- 7.40, 7.55-7.65,
7.75-7.80 (3 x m, 8 H), 9.10-9.15, 9.20- -9.25 (2% m, 2 x 4 H), 1015(5 2
25 H)

66
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Derck 60, 400 g) with toluene as eluent affords the
product (2M fraction),,. together with Conpound 7
(3rd fraction). 15 I NIvIR  sx (300Mz, CDC13): -3.15

WO ‘)&ﬁ(,/{”i?( 0.9-0 (t. 3J7.5 Hz,: .H), 1.20-1.40T(aR2005/&8457

10

55 (quint, 3J 7.5 Hz, 2 11), 1.90 (quint, 3J 7.5
Hz, 2 H), 2.40 (quint, 3J 7.5Hz, 2H), 3.75 (t, 3J 7.5

, R0 (t, J 7.5 Hz, 2 H), 20435(t 3] 7.5
%0730 810815§2xm

95 19 9-Ekbmo-RoRbo28 P pRemyI A A qctﬁczbv{ysptm 1)-CONBOIND
21 5;10, 15, 20 tetraki s-(3-HydroX Y-phen),|)-porphyrin
25 3- Hydroxybenzal dehyde (07910 g, 7.45 nmmol) is

di ssolved in propionic acid (50 nL) and;heated to

140C. Pyrrole (0.52 nL, 7.45 A~ S ac{(fjed in one
portion and the m xture_h eg-nat h=gf or 2h.
Stirring is 787 WD 2606/ . o5/ 002457
continued for- an additional 1 room tenperature.

Propionic acid is renoved in vacuo and the residue

di ssol ved in acetone and purified by chromatography
on a colum (250 g) .of silica which |s el ut ed \(\Ub -
o) Alehresdostimnnfdparosmeathasudl. 3! Bnddeagaly 4-(3-bromo-

proportion of ethyl acetate, _s The rod ct g
mﬂ;ﬂomkhﬁah%d@lm ®ebt ate 14 1mH%P S%TQPZ]IJ?FB% -

ST, B B B N .

'HTA ?G & Igi) 1. 57 mﬁgojl%s a8ltd %‘pu ise. The solution is stirred at.,

room temperature in the dark for 17 h under argon. After addition of

PN

DDQ (1.38 g, 6 mmol), the mixture is stirred af room temperature f@r B
forther hour. Purification By column chromatography using silica ggl.

together with Compound 7 (3 fraction). A .

Lo A
=

IH'-NI@- ! ‘ N -
sy (300Mz, CDCI«) -3.15 2 H, 5),0.90 (, 7 7.5 Hz, 3. H) 1.20-1.40 (m, ...

16 1), 1.55 (quint, °J 7.5 Hz, 2 H), 1.90 (quint, >J 7.5 Hz, 2 H), 2.40

(quint, 37 758z, 28D, 3.75 (1, °7 7.5 Hz, 2 H), 420 . V75 Hz, 2H),

435 (t, 3775 Hz, 2 H), 7.20-7.30, 8.10-8.15 (2 x m, 8 H), 9.10-9.15,

9.25-930 (2xm, 2 x 4 H), 10.20 (s, 2 ID).

' COMPOUND 21

5,’10,15,20—tetrakjs~(3-Hydro}:y-ijhenyl)—porphyrin

| ~Hydroxybenza1dehyde (0. 910 g, 7.45 mmol) is dissolved in propionic

acid (50 mL) and heated to 140°C. Pymrole (0.52 mL, 7.45 mmol) is

added n one portlon and the mixture heated at refhux for 2h. Stm‘mg is

67

(Merck 60, 400 g) with toluene as eluent affords the product '(.-’an'ﬁ‘actiog@i‘; SRR



io 9.25 Hz), 7.56-7.62 (m oH), 8.81 (in, S 11)
COVPOUND 22 5,10, 15-tris-[4-(3

| oay) - phenyl ] - 20- (4- dodecyl oxy- phenyl ) -
‘ﬁ%?p y@jﬁ}z&){s O-—~Br NH N N HN Br Sr  OCl2Hu TBCEHGE2005/062457

stirred sol utlon of pyrrole (0.7 M, 10 rmol)

4- ald , 7. |
anél%4OtH ode zﬁﬁ)%):l u%le Ilﬂgﬂm‘ﬂ %P?‘@LWQS igopngn)@ acid is

ol mcﬂrd asfad Rornetdy , F d TEA
(0. ohe M mmﬁdﬁgiégvi@%@ SOvaT i hel Sa BT HTER by

st i cheemaiagsaphyapgoa caﬂumnomalﬂe aﬁfahw‘c@ xkrﬁ t :
for 17 h. After addition of DDQEP(G g, ch 8 %@fe‘ﬁ ith
r ealPHUGRE FPRtaipiag |%C‘§¥Wp@ﬂ)’dﬂcrﬂasm0t }anpezrtmmwfeetﬁﬂr acRtate.

fur r n are ved under reduced

pr eg‘%ﬁ eogﬁ%f g %Zu @ng%fojﬁ %tﬁﬁrg%%ﬁf\?éé? I by el Liehelvent is
Chr erRbeed aodH 106 /11110

7 6 5 PCT/ caazo%’sl/[i go 457%3%‘1‘98t 01??1[%%)8)5 silica Del
- = - (Merck-60) using, toluene:n- hexane (1:4 by vol.) -as

elq§£ i ves crude product which is purified by
tre - wi th nethanol : dichloronethane, aiving a

| R_off (300MH : CDC15): 0.90 (1,
§338 MBz, o-asehoon 7485 (dy (5" Fy 8,25 Ha) )wl(tomf Fr=
2.50

. (qunﬁﬂzgﬂﬂfﬁ%@i&mgﬁ e @ s ° H)

COMPQUND 22 . ,
5,10,15-tris-[4-(3 —Bromo-propy]oxy)—phenyl} ~20-(4~dodecyioxy-phenyl)-
porphyrin

15

To a stirred selutlon of pyn'ole (0 7 ml 10 mmol) 4—-(3-bromoproyloxy) |
benzaldehyde (1.8 g, 7.5 mmol) and 4-(n—dodecylo};y)-benzaldehyde
20 (0.725 g, 2.5 mmol) in degassed dichloromethane (1 L) is added TRA.
- (0.085 ml, 10 mmol) dropwise. The reaction solution Is stirred under -
argon at room temperaturé in the dark for 17 h. Afier addition of DDQ
(6.9 g, 30 mmol), the reaction mixture is stirred at room température for a
ﬁ;rf:her. 1h. The solvents are removed under reduced pressure and the

25 residue re-dissolved in toluene.. ChromatograpMc purification on a



6 H,. 3.75 (t, 3] 7.4 Hz, 6 H), 4.20 (t, 3J 7.5 Hz, 2
H, 4.35 (t, 'J 7.5 Hz, 6 H), 7.25-7.30 (m8 H),
8.15-8.30 (m 8 H), 8.80-8.85 (m 8 H) 10 COMPOUND 23

WG z(ﬁ.(,m{.(f‘;(i 3 - Di net hyl - (3-di met hyl ani nopr opy! ) - BOTARBRE05/002457

10

13

25

propyl oxy] phenyl } - 15- (4- dodscyl oxy- phenyl ) - porph3'rin
chloride NH KI az z5 HN 1i Conpound 20 (30 "ng,.

c 3l iesh welt (chrcL 6(1) usmﬁ toluene:n-hexane
%qglgnamr%% )ﬁiyiisl{?li?;%1 Zr opaned| am ne- ( getggo%?
{[t4 by BBL.) (@3 elhehy giveslcrydeorogiiyt &’ﬁéﬁ 15 PLF Y gtPaBafgt
18 h. After_ evapor T—EI on of. the, Zf) @égent under
wish imetHapeldidlemethans g8y1g 8 VI8'5reeSl ved in

di chi oronet hane and purified by col um chronat ography
(silica Del Merck- 60) eluting with acetic

%Wt hanol : Water (3:2:1, by vol.). After conbining

iate fracti ons and renoval of sol vent under

AUHLLP ST .00 (1e°J 85I Hue3 iF), traad Monnd § B, 1.60
gcﬁ gﬂ?or onet hanley EhBe?(aEL(ee to, affo:r)d 25 the rodugﬂ;,]%?}ﬁ
(

(oghely aitiag 18y 1.9 pads 00768 PTG IED

@Hag; 540 (4 Habél)li)ci G 2R %#)f Zzﬁﬂ:)“’? $B¢7 17%?%?
" 2.10- 2. 20 3.75

I(I]us? 23730 (o, 82 (Bds- &%m Ejlg)j%(%ig(gﬁ ?ﬁ? g%{)15 7. 20,

8.10-8.15 (2 Sxm8 , 8.95-9.00, 9.10-9.15,
9.25-9.30 (3 x bs, ‘8 H), 10.20 (s, 2H.. COVWPOUND 24™

éO%EF(BthIg)%" 1\ 2et hoxy phenyl ) - 10- undecyl - por phyrin -
5-{4-]3-Dimethyl-(3- dunethvlammopropyl) _ammonio-
propyloxy]phenyl}-15-(4- dode{:},rloxy-phenyl)—porphyrm chlonde E

Compound 20.(30, ‘mg,. 0.038 mmol) is dissolved with NN,N",IN’-

"-‘tetramathyl-l J3-propanediamine: (156 mg, 1.2 mmol) in THF:DMF(1:1 by

20 ml) and. stirred at 50 °C for 18 b, After evaporaﬂon of the

the residue is dissolved in

vol.,
sotvent under reduced [ressure,
dichloromethane and purified by column chromatography (sﬂlca gel

Merck 60) eluting with acetic acid: methanol:water (3 :1, by vol.). After
combining appropriate fractions and removal of solvent under reduced

pressure, the residue is treatment with dichloromethane:hexane to afford

the product as a violet solid.
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NH N-NHN MO Ore 10 Into a 50 nL flask contai ni ng
[ithium (500 ng, 71 mol) is added freshly distilled

Whelhyhostder (15 nL) under an argon atnosphere. The
suspension is refluxed for | hour, cooled to 1¥CT/GERG)s/ 62457

treated with a 15 solution of n-undecyl brom de (6.58
9, 7 ) in ether (6 nL) added dropw se via
syringe. e mxture is cooled to 7-10 C and, after 5
M ngy BOORLA TDHSUSPENSHOR: b, St ghtl y. ugdy, a
br i }I!]_tp spot s appea? )gﬁbptghhgaﬁiq?ﬁi%a 1{rln%tjlfja\ll)11%1‘3&%’““1% H),
r emaixddeoldin.thE)nl .60de6y (dar apf)de 150t g g&n gig) @ sqga(m
t 'g&_p:\(e,i rate_over a period of 30 in/m“u,}i ['e The Y
i nt | WedpBk 420651 3 Hyadt B5bagtiHat 7. bel70v, B0 15 (2
Upan et L9 ddition, _the mxture is stirred
SrurtRer Roro PSR- S5 Re s b0 bw § 5716 peceat
under -argon to renove excess lithiumand |ithium
brom de. 5, 15-bi s-(3-Met hoxy-phenyl)-porphyrin (100
- g, COMBOMNID)24i s 25 di ssolved in-anhydrous THE (30
rnL) at -50 C under an argon atnosphere. The .
- or gahtibia-G-Matheggohenydpd Oniriedylpomtyfis n) is added
dropwi se to the m xture. After 5 min the cooling bath
is renoved and the mxture is warnmed to room- :
tenperature. After stirring at room 70 WD 2006/ 000765
PCT/ GB2005/ 002457 tenperéa e or 15 nmin the reaction
i's quenched b3 sl ow @ _ r (2 m). After 13
mn the rrixtureismoi e~4addi tion of DDQ (4
m.. 0.4 rnnmol, 0.1%"in T#%Ad stP¥eed for a further
15 thin. The mixture is fi ILt;eked\/t-h;m,ugh al um na
(neutral, Brockman grade +) and :

Inio 2 50 ml, flask containing lithinm (500 mg, 71 munol) is added freshly
© distilled diethyl ‘ether (15 mL) under an argon atmosphere. The
suspension is rf_:ﬂuxed_ for 1 hc_)ur, cooled to 15 °C and treated with 2
solution of n-undecylbromide (6.58 g, 71 mamol) i efher (6 mL) added
dropwise via syringe. ‘The mixture is Qcioléd to 7-10 °C and, after 5 min,
-when the suspension becomes slightly cloudy and bright spots appear on
the lithium metal; the remainder of the n-undecylbromide solution is
added “dt “an- evert' rdte over & périod of 30 g “while- the mtemal
temperature is i?lléilitailled at'below 10 °C, Upon completioﬁ of addition,
the mixture is stirred further for 1 h at 10 °C. The suspension is filtered

under argon fo remove, excess lithium and lithium bromide.

5,15-bis-(3-Methoxy-phenyl)-porphyrin (100 mg, 0.19° mmol) is
dissolved in athydrous THF (30 ml) at —50 °C under au; argon
atmosphere. The organolithium reagent described above (5 mL) is added
dropwise to the mixture, After 5 min the cooling .bath is removed and the

mixture is warmed to room temperature. After Stirring at room
' 70 |



5 purified by colum chromatography on silica gel
eluting with hexane: dichloronethane (4:1 by vol.).
The first fraction is collected and treated with

di chl oronet hane to -give a solid predugtB2005/602457

“’OW(WfR to sA (30018 CDCL3): -3.05 (bs, 2 11, s),

h

10

25

0.80 (t, 3J7.5 Hz, 3.H), 1.10-1.20 (m 12 H), 1.25
(Bt ‘}g!\)re f%klzﬂn(rﬂﬂin%ac&h iZ. q@phlzhedzbwmzamummater

21-1), 3.85 4. 95
g ). mﬂeﬂmmmz&hﬁmmms( ;AJ@EKZ@d [raiiss feéﬁxﬂl D&L%QH@
5 31;0@9(,1@0%9 19518 353 %80 s Bt hs 285 The
: [({ 3 [(@eﬂ - DRdagy ! @elull (BRddnAO RHYE 1Ay Sn

,._

Er 05%%1) W nc%ti%l %mghﬁ]gﬁ{ﬂh@rpybﬁ it dll\ﬂa&uﬁﬁ_ﬁl oyith

amoni Umt fi chl ori.de ;
g%%g@o%ﬁmh%m GanpsiyndTES firetfragiordisoed enied )md
r.omopropyl )-trimethyl amonium broni.de (26 ngy
%eatemwmpm)eﬂmel dichkbwethans (ORF(EL5 SHILY DERRICt5
stirred overnight at 50C. After evaporation of the
sol:vent under reduced pressure, the residue is
gl ssol ved in nethanol (5 nil) and applied to a pad (3
) of silica gel which is washed wi'th net hanol

;@%mg cpcdu iR PBSTEY RCr O an g, 1012

: tyer r i3 A ne Bol VENT '3t4ib( tﬂﬂtche'? 3.-,
X H)Afl ? (Bf pj?urggogﬁ?ormt ogr aph !

ur|

(sili ]
Hz, 2 H), 3.85 (s, 6H), 493(L’J73£h9H) 7X0 7.23, 7*\0760 7.65%

7.75 (3x m, 8§ H), 6.85-8.90, 9.10-9.15, 9.35-0.40 (3 x m, 8 H), 9.95.Gs,

COMPQUND 25
3-[({3-[(3-{4-[15-(4- Dodccvloxy-phcnyl)—porphynn—ﬁ-yl]-phenoxy}

propyl)-dnnefhyl—ammomo]—propyl}—dmethyl—ammcmo) -propyl}-

trimethyl-ammonium trichloride

Compouﬁd 23 (20 mg, 0.022 minol)- and (1—Eromolaropyl)—'trimethyl-,

ammonium bromide (96 mg, 0.1 mmol) are dissolved in DMF(15 ml} and

stirred overnight at 50°C. After evaporahon of the solvent under reduced

pressure, the residue is chssolved in methanol (5 ml) and apphed to a pad

(3 cm- deep) of sﬂlca gel whlch is washed Wlth methanol (500 ml)

71



1

gel Merck 60) using at first acetic acid:

nmet hanot : water (3:2:1 by vol.) and then

VYol Mera@cetic acid (1:1 by vol.). The second
racti on7@ICut ed is s collected and dri ed under PYE&HAIS/002457

The residue is dissolved in nethanol (2 m) and
5 x 40 cm

PUF i 186 e% L.ography on a colum. (2.5 x .
o Suofe ey THDB O PR B I3 A B o0, At apotasion
n- but'ahelkabent ¢hagdsdimalehubBed Ve e (silic
phase). After renoval of lgoIl(lge%tb%u% %I%mrcgfd%rgaétgggpaph_g (silica
pr egsuMerck pfpusing atifiestiasetir heid: medieno wagaumag B%d) and
NVR.spect r.oscopy .i ndicates io the product is '
con Hﬁlg@ CEfiC scidrilil By oyt i S"ﬂxeoaﬁcmd fianddh astuted is
4-(3- D et hyl am no

r ogued 2 10, 15-tris- :
5& o?ﬁ@%%@%@b%ﬂé‘ﬁ% Bridue {5 dissolved in methanol

phefly 1) apar phykd %ﬁ@ﬁ O .+ N_HN NEt
OCIe%E )Conpoundﬁ%dlzb?éc Ny, to(%?%%m%:\%pé@m e Rl _90 cm) of
di s¥eptade dilétMywvhivhnie o{Bted20itIn-batBo e BOLNEA A (5:1.4
abj{)I ute DM (30 nml) under argon. The reaction - o

m X YUV%I"i osje:y d?béﬁ)at A—ﬁ@b mmeﬂ?{iewﬁ‘talmﬁlt mﬂerz&dﬁcﬁi]gres‘gures

pour ed_i.mt 0. et h cetate (50 m ). The mixture is
vvaﬁ'\% Be#‘fenlsv&iﬂ%{rm{d}f Xag@imaf eAnd;. MMR spearopeayy frtbcates
comphl i (NagSO4) vapor at.ion of ==
© cortenod? 3 onBIRER 4 A 2 kinadl Biorieny agy climination
chpeoifcpgr aphy on a colum (2.5 x 25 30 cm) of silica
(Merck 60) which is eluted with ethyl acetate:n -
hexane:triethyl amne (10: 10: 1, by vol.). Fractions

BRI

5,10,15-tris-[4-(3-D iethylamino—propyloxy)~pheny1]—20-(4~d0decyioxy~

15 phenyl)-porphyrin

20

Compound 22 (50‘ mg, 0.06 mmol) and freshly distiiled diethylamine (5
ml) are dissolved in absolute DMF (30 tml) under argon. The reaction
mixture is sﬁmed at roém temperature for 20 h and poured intb eﬂzyl
acetate (50 ml). The mixture is washed with water (4 x 50 mi) and, after
drying the combined organic phases (NaySQy), evaporation of :solvent
affords a re'sidu‘e which is purified by chromatography on a column. (25x
30 cm) of silica (Merck 60) which is eluted Wifh ethyl acetate:n-
hexanetriethyl amine (10: 10: 1, by vol.). Fractions are'-combiﬁed as
72



wdi;(,gm(@{(gnet hane: n- hexane affords pure produgtr/chreusioezis7

-.20°f

0 ¢

WO 20061000765 PCT/ GB2005/ 002457 appropriate, the
sol vent evaporated under reduced pressure and the
resi due dried under high vacuum Treatnent wth

" SH (300M 3z, CDC13): 0.85 (t, 3J7.5 Hz, 3 H);
105(m 18 H), 1.20-1.45 (m 18 H), 1.55 (quint, 3J

anp‘f%JnateQ— i s@hr%gt (Qdbortated) vEdES HedudddHpresBuib and the
I nt _

, 6 , 3.15-325 (m, 12 H), 4.15
(tresﬁde Arisd I-rm,dﬁﬂ hh-gh vaguRs. (TTeagnynis Wigh dg;hﬂ.q)romemane I
7.15-7:20 (m 8 H), 8.00-8.05 {m 8 H), 7.95-8.05 to
( rhesepooimde NesE2T8d4 6L pi s- (3- H3t dr o
2y- phenyl ) - 10- undecyl - porphyrin / \ / NN-NNOH HO
15 To a solution of Conmpound 24 (95 ng, 0.14 mmol) in
an s dichl oronet hane (80.nL) under an argon
at wosphére BBr3, (6 niL, IMin dichloronmethane) is
a%egs RPN CISCAY: 0,89 (€ *Is Hae3rH), t0lfe, i 8 1) 11r2kd 45

1 h” The m xture.is warnmed to raomtenperature
angh, S8IHY, eb5 (Quienpl.oht HhehFyobllaédquimt, YoC5dha 6 H), 2.75

hydrol ysed by addi t f 2 m wa
I\éﬁﬂgl%ﬂy?g ) a6 Ilialjgg‘ag_p Fadm. )lzt}éln’ﬁdt)r I?ngﬂ g% 2THg:

LR B 0 R AR

V%D@grgb the resi due obtained is 25 purified by col um
ography using silica gel eluting with

di chl oronet hane. After renoval of solvent from
appropri ate conbi ned

COMPOUND 27
3, 1a—bls-(a-Hydrovy-phcnyl}-lO—Mdecsfl-porphyrm

To a solutlon of Compound ’J-’i (9\ mg, 0. 14 mmol) 111 anhydrous ‘

dlchloromeﬂaa:ue (80 mL) under an arzon atmosphere BBI‘3, (6 mlL, 1M in

dmhloromethane) 15 added dmpmse at —70 °C and the mlmue 18’ st:r.red‘ S

for 1 h. ’.[he mixhure is Warmed to room temperamre and stirred
overmght then cooled to ~—10°C and hydrolysed by addltlon of 2 mL water
during 1 h Na.H"O3 (3 U} 1s ‘added dlrecﬂy 1o neutrahsauon The

mixtore is stired for a ﬁ.zrther 12 h After Iemoval of NaHCO by '

ﬁlh"atlon and of dlchoromethaﬂe undcr vacuum, the remdue obtamcd is |

punﬁed by .column chromatography nsing 51hca crel eluting with

dichloromethane. Adfter removal of solvent from appropnate combmed

fractions and drymﬂf under h:wh vacuum the product is obtamcd as a‘

violet solid.
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fractions and drying under high vacuumthe product is
obtained as a violet solid. 73 wO 2006/ 000765
WG 002417 1H1VIvIIt: - H (300Mz. CDCI3): -3.05

(bs, @(QEI@ s), 0.85 (t, 3j7.5 Hz, 3 H), 1.20-1P40GCBRp002457
12 H), 1-50 (m 2 H, 1.80 (quint, 3J 7.5 Hz, 2 K),

2.55 (quint, 33 7.5 5 Hz, 2 H, 5.00 (t, 3J7.5 Hz, 2

H, 7.15-7.25, 7.50-7.60, 7.80-7.90 (3xm 8 H),

8. 9E-BIMR; 9.20-9.25, 9.50-9.60 (3 x m 8 H),10.15 (s,

1H) . COVPOUND 28 5,1 5-bis-[3-(3-Trinethyl anmmonio
prepyﬁ—’@ﬁw%ehyl B-W0hsnA&E yd): 0i&5 OV HZN3 1), 1.20- 12%0

3 r’l}g) ds%ﬁfsi %M?ﬁ%\@%fg ﬁgl)nu%ﬁg? H?igégcs)a(qsgug Sw 5
SE‘?%BF%WCE@@% 3 Kk ot o L 98T D888, 9013 m, &
mwbn%,?sgs@ O@Cwmiwsds:tdﬁ@ Ivetgﬁl Ia tlp,ll ﬁgﬁ%ﬁ?nct{]gf

After renoval SO
“resi due obtained s dlssolved in nethanol (5-n) and

fi red through a pad of silica gel (depth 2 cm :

@Qﬁ@@@hﬁio a steel flit (dianmeter 3. 5 cm. After
ad with nmethanol (500 nl) - is eluted

w&ﬁg Q&‘g &egg%etﬁ%l@m@wmmxmz Pileﬂ}fl]\l)@ ~urifet g

riate conbi ned fractions under high

dr
10 icRHY
_ v%ﬁ@%rgﬁe resﬁ%ﬁe is dissolved in nethanol and

purified by colum chromatography on Sephadex LH 20
eluting with n-butanol:acetic acid:water (5:1:4, -hy

vol .,

To & solution of Compound 27 (50 mg, 0.08 mmol) iz DMF (20 L)
15 under an argon atmosphere K,CO; (100 mg, 0.72 mmol) and 3-
bromoplopyl) trunethylammomum bromide (300 mg, 1. 2 mmol) are
added and the mixture 1s ‘stirred at 50°C for 18 h. After témoval of
solvent undcr }:ugh vacuum the residue obtained is d1ssolved in methanol
| (5 mL) and filtered throuch a pad of szhca geI (depth 2 cm) supportcd 011
20 a steel fiit (diameter 3.5 cr.n) Aﬂel Washmg the pad w1th methanol (500
o mL) it is eluted with acetic acid: methanol water (3:2: 1 viv). After drymg
of appropriate combined fractions under high vacuum the res1due is
dissolved in methanol and purified by column chromatography on

‘ Sephadex LH-20 eluting with n-butanol:acetic acid-water (5:1:4, by voI
23 upper phase). After evaporation of solvent the residue obtained from the
~ first fraction eluted is dissolved in methanol and passed thr'ougﬁ a short
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- 25 upper phase). After evaporation of solvent the

resi due obtained fromthe first fraction eluted is
di ssol ved in nmethanol and passed through a short 74
p,p./ 000765 PCT/ GB20051002. 457 col um obcapidios/002457

“’Oé%?:”ﬁgfnge resin (*-.inberlite | PA 400. chloride form

3

10

to give, after evaporation of solvent. the pure

pr dUCtDI?’aE{:E)DN]é}% ? %ﬂ( %ggggl,lltg@ﬁgD);oo Q;k%}@nﬂ& i_Il)oiﬁ) 10
: Pent. th &Bicgin, 2 3.20

(Bg',‘q’éiﬂ% Egaﬁ&w&l éde] A merﬁuiggr(bscl 4 H),H)S. 10 (m 2

H) , 7.50755 770785 (2 xm 8 H, 8.95-9.00,

9, 25-9. 24 9 50-9.70 (3 x bs, 8 H), 10.15 (bs, 1H). i0

5 O AI T
nﬁ%ﬂ Hl() iéﬁs@tﬂ Ve‘}HN 40 %Bs CW@OU'”‘%% (58),7B20QH8518 H),

and "K--2 (150 1.1 mol) is . .
S%BSBQ%% go Igﬁ@gm)m {fo, 2B, ’\71‘@9’? 6hisT.J0st-Bhr{@ck m.

(g,f-fgrg)gmr(j:{p&)lﬂ)}ﬁ? pApREAY. A0t ribent BPord dé (P9, By, 16.6
in DMF (10 nL) is added drop Adse at 50C and the
mxture is 20 heated for 18 h. After renoval of DM

under_hi gh yacuum the residue obtained is dissolved
iMﬁ@H@AS nL) and filtered through a pad of
sillca e dept:h 2 ¢ s lsjeeb_}j ki4-
i i s TEER APl AR B b R0 Rl IS SBD Bk C
Wﬂc{é@ﬂ‘ah-&ﬁ@n}’lﬁgglﬁ]ﬂﬁﬁ'}m dichiorigleut ed Wit h aceti c :

£

15

Compound 14 (30 mg, 0.05 mmol) is dissolved and K5COs5 (150 mg, 1.1

* mmol) is suspended in DMF (30 mL). To the \flcrorously—stmed mixture

a solution of (1-bromopropyl)- tnmcthylammomum bromide (0.3 g. 16.6
mmol) in DMF (10 mL) is added dropwise at 50°C and the mixture is
héated for 18 b After removal of DMF under high vacuum, the residue
obtaimed is dissolved in methanol (5 ml) and filtered through a pad of
silica gel (depth 2 cm) supported on a steel it (diameter 3.5 cm?. After
washing the pad with methanol (ca. 500 ml) it is eluted with acetic
acid:methanol:water (3:2:1, by Vol) After evaporatlon of solvent from
appropriate combined fractions the residue obtained is purified by
chromatography on a column (2.5 x 40 cm) of Sephadex LH-20 eluting
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aci d: met hanol : water (3:2:1, by vol.). After
evaporation of solvent from 25 appropriate combined
whl R6dA the residue obtained is purified by
ch ror#xjaﬂtgg@r aphy on a colum (2.5 x 40 cm of OSEpHassNs/062457
LH 20 eluting 75 WO 2006/0007(1 r PCT/GEZLDl - Wth
y vol .. upper 3

teracetic

hastg?g?é ouﬁéll{oe} ' %t & Flcet?e"i?é(?é? 14o]n [f3 8% tqi’@veﬂjé@s‘}é for finther
armmﬁmnﬁﬁl n (Y d I al

sol vent undgr ?gﬁﬁ%ég?pr es%%?gl e%}dem éleéyg Ja{‘fo‘%%d*é‘r%ge

d| @BDV/@dOf mcr}(mﬂaannﬂuzaln@tlméspﬁggﬁ&oghghrélcg,_lgo%tamed is
5 x 20 cm of 5 anion exchange resin

( A%é? Vé& & mefhaned 2nd phesel dbromgh rat)shoﬁfcbﬁnnn VBRI RERYRE

of er red t he product is
> dr?‘g 'aé c:% Bfi*?%a@tmgﬁf? |‘ﬁ90 g@lgefiﬁ l(JmmlaMt After
re 5
mbf%%ﬂ?%%éh o tufiopgtoped gy B godiyh Bied tnde:
2 I:ﬁghz'aéxﬁmm 4 H), 3.15-3.30- (bs, 18 H), 3.65-3.75
(bs, 4 H, 4.00-4.05 (m 4 H), 4.30-4.40 (bs, 4 H), :
7.00-7.15, 7.20-730, 7.80-95, 7.95-8.15 (4 x in, 4 x 4

'H)l - 9. OO(bs 8 1-1). 15 COVPOUND 30
Mris-(3 - dro..y-phenyl)-20-(3 -un decyl

10 02% @mm@aﬁ § 56 (t,qj79_£{zHg)H) 115-1:35 (m, 28 H),

1.35-1.45 (bs, 4 H), 1.70-1.80 (bs, 4 H), 2.30-2.40 (bs, 4 H), 3.15-3.30
(bs, 18 H), 3.65-3.75 (bs, 4 H), 4.00-4.05 (m, 4 H), 430-4.40 (bs, 4 H),
7.00-7.15, 7.20-7.30, 7.80-95, 7.95-8.15 (4 x m, 4 x 4 H), 8.60-.00 (bs, &

COMPQOUND 30
5,10,15-tris-(3-Hydroxy-phenyl}-20-(3-un decyloxy-phenyl)-porphyrin

Pyrrole (131 g, 19.6 mmol) is added in one porfion to & mixture of 3.
hydroxybenzaldehyde (1.8 g, 14.8 mmol) and 3,-ﬁﬁdecyioxybénzaldehyde
(1.36 g 4.9 mmol) in acetic acid (145 mL) and nitrobenzene (118 g, 960
mmol) preheated to 130°C and the mixture is stirred for 1 hour at 120°C.
The mixture is _codled and solvent removed under high vacuum. The

residue is dissolved in dichloromethane (5 mL) and purified by column
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WO

-N HN 20 Pyrrole (1.31 g, 19.6 nmol) is added in one.
portion to a m xture of 3- hydroxybenzal dehyde (1.8 g,
14.8 minol) and 3-undecyl oxybenzal dehyde (1.36 g, 4.9

m;gp,[,()m(g-n acetic acid (145 nL) and nitrobenzena/GHEE /@457

nm 01) preheated to 130C and the m xture is
stlrred for 1 hour at 120C. 25 The m xture is cool ed

ggh‘}oﬁﬁ%{o‘é‘?{ﬁh\frﬁﬁw eficunee T Murgh 60pehumg it h&‘@gﬁ dolene
i ssolvéd i n di chl oronethane (5. nl) ‘(‘)?gzﬁkfp yth
cqfl urBy valg. VKBQMI&CI@SW@@W@Z@W 5P bt Fomne
roma aphy using silic r
Vﬁ]ﬂﬁﬁh@i{%ﬁéﬁd@o@eﬁ@%l{r& @an? 6@3}1\1}10 1[}/3% %ﬁl’,]a%gﬁ),d ?laé{Englsndm

obt ai ned after renoval of sol vent fromthe el uate
UYdEH T educed pressure and drying the obtained résidue
under vacuum 'H NVR  5H (300Mz, CDC13): 0.75-0.80
(m 3 H, 1.05-1.35 (in, 14 H, 1.40-1.50 (m 2 H),
1lgj"ﬁ;1@85(m 2 H, 3.90-4.10 (m2 H), 6.90- 770(m

- mmﬁ. (315301830? gﬁeg&fﬁal(m ﬂiﬂu g%‘&vojﬁyl !ﬁ%ﬁl 46% 5
Ty £, 195048 me@yﬁaweﬁ’ewmsnﬁpmo?? 016

: '\éH4$ SRl dhe NS

10

COMPQUND 31
5-{4-[3-Dimethyl-(3 -trﬁneﬂj.ylammonio-propyl}-ammonio-propyloxy]-

phenyl}-15-(4-dodecyl oxy-phenyl)-porphyrin dichloride

13

HH N =

P r - . .

/ ¢ T
o—{7 \ 7 N N O/\/j N\ /N_q_
Colhs™ == N HN \

| A |

Compound 23 (50 mg, 0.055 mmol) is dlssolved Wl‘th meﬁ:tyl 1od1de (5
mL 80 mmol) in absolute DMF(SO mL) and the Imxnlre is stirred at 40°C

" for 3h. After evaporation of solvent the residue obtamed 18 dlsqolved n

.20

mothanol (5 mL) and filtered through a pad of s1hca gel {depth 2 cm)
suppom:ed on a steel frit (d1ameter 3.5 cm) After washing the pad with

methanol (ca. 1 L) it is eluted with dmhloromethane moﬂlanol (2:3 by

vol., 500 mL) and then acetic acid: water: me‘fhanol (J 1:2, by wvol). Aftcr

" removal df solvent from approprlate pooled fractions the residue obtamodr .

is dissolved in aoonc acid, and punﬁed by coluom chromatogapby on
Sephadex LHﬂO elutmg with acetic acid. After evapmailon of solvent
from appropnate pooled fractions and drying the reszLdue obtained, under |
high vacuum, the residue is dissolved in- methanol and passed through a
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Compound 23 (50 ng, 0.055 mmol) is dissolved with .
nmet hyl iodide (5 nL, 80 mmol) in absolute DMF(30 i)

vAthetig,00 xture is stirred at 40C for 3h. After
evaporat| on of solvent the residue obtained i $CT/GB2005/002457

di ssolved in 20 nethanol (5 nL) and filtered through a

' padsﬁf H l.. 6deptih 2 ¢ pported on a steel

frit & |§rr%§12r(§§ H ) o Q ‘vé’g‘ﬁlg%get%(e@lph%ﬂmw 400,

met blainntie omn).| Aler |e§; Sraf
di chl or onet hane: net han% * gﬁlg?go%hh?om B! Y3#5- thgroduct
t heli daedtundenbigh: vaven. met hanol by vol.). After .
renmoval of solvent from appropriate pooled fractions
t he residue obtained 25 is dissolved in acetic acid,

5ancb Niphi 3 y col utm chr omat ogr aphy on Sephadex
th acetic acid. After evaporation of

soISvE!h(g~U13§3@fﬁ @%ﬂ:ﬁh@ ppﬂﬁ%ﬁf)\p}@%}gﬁﬂﬂ%@ﬁ-ﬁéﬂk

the residue ob

- S(mdsmm?%ﬂc?/ 0L S paapeRsRad] PEE%Hg%nPQLS‘ZE‘ x 20

6/ 00076
ci % hg?ﬂcé’m on exchange resin (Anberlite rpA 400,
chloride form. After evaporation of solvent fromthe

eluate, the product is dried under high vacuum . { 5
COVPOUND 32 5-[4-(3-D.net hyl decyl - ammoni opr opyl 0x3;)

phenyl]-15-(4-[3-di

i op opyloxyj-phenyl}

(3-di nethyl a
por phvrin CN @< D\WN—EN HN Cl oH21
-N{ 10 Me2N 0: 068 - mml Wy
di ssol ved W%ﬁ _
—N
/
We,N

S (S

Compound 23 (30 mg, 0.068 mmol) is dissolved with N DN, N-
tetramethyl-1,3-propanediamine (354 mg, 1.36 mmol) and NN—
dlmethyldecylamme (1 g, 2.72 mmol) in DMF:THF(30 mL, 1:1, by vol,)
| 15 and the mixture 1s stn'red at 50°C overmbht Aﬂel evaporatxon of the
solvent undor reduced plessure the residue obtamod is dlssolved 111
methanol (10 mL) and ﬂltered through a pad of sﬂlca crel (depth 2 cm)
supported on a steel fnt (diameter 3.5 cm). After washmg the pad with,
: mothanol (oa 500 mL) it is eluted with acetxc acxd methanol Wai:or (3:2:0, |
20 by vol.). The first two fractions eluted are combined and after
cvaporaﬁon of the solvent under reduced pressure the remdue obtamed s
dissolved in methanol and purlﬁed by chromatography on a oolumn (2 5
- x40 cm) of Sephadex LH-20 eluting with n-butanol:water: acetic acid |
 (4:5:1, by vol.). After removal of solvent under reduced pressure from
25 the second fractlon eluted, the residue is dlSSOh’Gd s} methanol (5 mL)
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tetramet hyl - 1, 3propanedi am ne (354 ng, 1.36 mmol) and

N, N- di net hyl decyl anune (1 g, 2.72 mmol) in

DMF: TFI F(30 nmL, 1:1, by vol.) 15 and the mixture is _
wo 28kh6red at 50C overnight. After evaporati orP@F/GBRES/0G2457

sol vent under reduced pressure the residue obtained is

di ssolved in nethanol (10 nL) and filtered through a

patipefsesilrwgh geholtdeprhn 23.6m 2 “0§@pp@fr%@fﬂ Sncha%&;%é‘?rsm

f d

- taﬁﬁ% B0 cbionr e el SRR e AR 1 s
k t

oy @taerrgﬁgue\ei\%?lgﬁg éﬁ #ﬁ i nlke)%\ anl cgﬂﬂe{?%fg{/rg;%f zﬁfvi@ g%Ct'

of the solvent under reduced pressure the residue:

obtained is dissolved in nmethanol and purified by
- -ography on a colum (2.5 x 40 cm) of Sephadex

;ﬁgéo"mg&a;;é%t§Ast(zst3?ﬁwtﬁ G oo i 40 o,

1 55, 16+ B (25 Ackibsol rea l (- retharbl s ke PO BRY80
ot R ARG ERE R e W“ﬁmiﬁa—ﬁg’?’%‘iﬁ)? 33
@\Afgﬁ%ria%ggﬂ{ &égﬁe’s?sﬁlj]!agtrjl ?ﬁef ?(reg? dulhgbte[aluﬁ:dl |Ss
~dried under high . vacuumto afford the product. @3 5. —

" "YH NIVIR sH (3001vl Ez, CD3QD): 0.80 (m 3 H)’

GoRBPGIRE 3 n, 10 H), 1 2154. 410 (bs, 2 , 1.80-1. 90
(bs,” 4 H), 2.15-230 (b 20 . :
31B,O‘x—131395(3(I)Tsmﬁﬁlﬂ-ll)a&ﬂéowp}]}gﬂﬁo}*%@ge@qb%&(3( m H)Z X

4 , 20%%1 de(2xbs 2 x 411),10.15
mcy r&np e@tﬁ@gﬁ%ﬁm o1

5,10, 15-tri s[3-(3-Tri net hyl - annonloproperD~3t)
phenyl ]-20-(3

15

Compound 30 (100 mg, 0.12 mmol) is dissblv;d and K,CO5 (230 mg, 1.7
mmol) is suspended in DMF (30 mL). To the vigorously-stirred mixture
a solution of -(1.Abfomopropyl)-nimefhylammonium bromide (0.3 g, 16.6°

2 mmol) in DMF (10 mL) is added dropwise at 50°C during 30 mins and

the mixture is heated for 18 h. After removal of DMF under reduced
pressure, the residue obtained is dissolved in methanol (:) ml,) and
filtered through a pad of silica gel (depth 2 cm) supported on a steel frit
(diameter 3.5 cm). After washing the pad with methanol (ca. 500 mL) it
o is eluted with acetic acid:methanol:water (3:2:1, by wvol). After
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undecyl oxy- phenyl ) - porphyrin trichloride o NH N -N HN

15 Conmpound 30 (100 ng, 0.12 mmol) is dissol ved and

WC 38 g, 1-7* mmol) is suspended in DVMF (30

m.). To the vigorously-stirred m xture a sol utPCarEIf0S002457
(1-bronopropyl)-trinmethyl anmoni um brom de (0.3 g, 16.6
20. sRlokad ) L) is added.dropw se at 50C

dur | ng“??)datE% r?(gﬁ: aS%?j‘Q enf ht'o}'ﬁ IHPF P h sgnBHic o fragBots  under
Af t erdnestbyadssole. DMr-uders Hedeege - re, .the

resi due obtained is di ssol%_@d fﬁn&% tﬁ{gﬁ%ﬁ%ﬁapﬁtﬁ)onaﬁﬁommﬂ
i | tléres 4OtmelighSephsads GH-80 el meowkth (ORI 28 acctic acid
sup grzg_fd gn‘ﬁg steel frit (diameter 3.5 cn). Af't_er

washi nglt BE Y9id WHPEh Dhasalandifter camosBofrkdlvett @0ddrsSreduced

Fol . i B3 G tinds ot sodssudh muchano
Fr actions. unaer oo PR SHFABRALHAP LR CERA ) of anion

* pur ex¢hadgbyreshr (AntiagliepINAONIG, SRINIE fofd)5 ¥y

of Sephadex LH 20 el uting wi t h ‘n-butano :\A&ter.%oégﬁ%u ot
aci WPV wom thy eluaie, givppehe phradedt whidheis ﬁﬁg@vﬂdﬁﬁfhich
soI\yag;ﬁ under reduced 5 pressure fromthe eluate, the ™™
resi bt ai ned is dissolved in nmethanol and-the
jpgsol ution is passed through a short colum (3.5 x 20
cm) of anion exchange resin-(Anberlite |IRA 400,
' chIJHLN@Lngoni). Evaporati on of solvent fromthe
el uate gives the product which is dried under high

vabmuf@00MHz, CD;0D): 0.75-0.80 (m, 3 H), 1.00-1.40 (m, 18 H), 1.60-
1.80 (bs, 2 H), 2.25-2.40 (bs, 6 H), 3.29 (bs, 27 H), 3.40-3.60 (m, 6 H),l
' 3.904.00 (m, 2 H), 4.05-4.25 (m, 6 H), 7.10-7.20, 7.25-7.40, 7.60-7.80,

15 780790 (4 x m, 16H), 8.70-9.00 (bs, 8H).

COMPOUND 34
5,15-bis-(3 -Hydroxy-phenyl)-porphyrin

20 Ho _ oH

This is prepared as described by Wiehe, A., ‘Simonenko, E. J., Séﬁge,, M.

O. and Roeder, B, Jowrnal of Porphyrins and Phthalocyanines 5,758-761
(2001), o

25
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10 1H NMR.  ax (300MHz, CD30D): 0.75-0.80 (m 3 H),
1.00-1.40 (m 18 1-1), 1.60- 1.80 (bs, 2 H), 2.25-2.40
(bs, 6 H), 3.29 (bs, 27 H), 3.40-3.60 (m 6 H),

wo 2006906745 00 (m 2 1H), 4.05-4.25 (m _ 6 H), 7P(1UG$712@/002%7

15

7.25-7.40, 7.60-7.80, 15 7.50-7.90 (4 x in, 16.H),
8.70-9.00 (bs, 8 Il). COVWOUND 34 5, 15-bi s-(3- Hydr ox3
pghanyOLgosphy--m ~ NH N HN ,Q HO OH This is prepared

as descri be y Wehe, A . Sinon e E T M
53 Odnd iddaararon Tenr wat-GrsTRED By Ty RiBHSin
Pht hal ocyani nes 5, 758-761 (2001). 25 80 WO

2006/ 000765 PCT/ GB2005/ 002457 COVPOUND 35

5,10, L5-tris-(4-H), drosprlhenYII) 20- (4-tetradecpl o, :
ph(nyl) porpbyrln CH NH Nti, \ DCaH -N Hst
1 OH

510,15, 70—1:61I&1\.15 (4- I—Ivdro;yuphcnyl)—porphyrm (170 mg, 0.25 mmol):
is dissolved and K2COs (0.65 g, mmol) is suspended m DMF (30 mL)
To ‘the -vigorously stimred . reaction mi,:ture a solution of 1— _

e

dropwise -at- 50°C cbum_mU 30 mins .and the mixture is ‘heated for 1.5hz:
After evaporatlon of solvent, the residue is dissolved i in toluene: ethanol
(1:1by vol.; ca. 5 mL) and purified by-chromatography using a colummn: (3‘

x 25 cm) Of silica gel (Mexck 60) which i is washed with toluene. After the

* chrtion of the first 3 fractions, elution is-continued using toluane: ethyl

acetate (2:1 byvol). The fifih compound eluted is .cp]lected; the solvent

-evaporateci and the residue. dred under high vacuum to afford product as

a Viblet solid.

Y- NMR:
8 (300MHz, d6- acetone) 0.85 (t, 37 7.5 Hz, 3 H), L15- 155 (m*20 I—I)

1.45 (quint, 7 7.5 Hz, 2 H), 1.75 (quint, 5775 Hz, 2 H), 4.10 (4, 3775 -

Hz, 2 H), 7.20 (@, 7 8.5 Hz, 2 H), 7.25 (4, °J 8.5 Hz, 6 H), 8.00-8.15 (m,
8 H), 8.80-9.10 (m, 8 H). |

81



5, 10, 15, 20-tetrahi s- (4- Hydro, .y phenyl)-poi phyrin (170
nmy, 0.25 nmmo ): is dissolved and K2C03 (0.65 g, mmmol)

Wwé 28MsReAded in DVE (30 m To the vigorously stirred .
reaction mxture a solution of,;; 1 bronotetr 8d8CaHE5/002457

(0.2 mM,, 0.45 mmol) in Dhg' (10 nlL) is added, i0
dr opcomseoaty9@g during 30 mins and the mx-me is
‘heated Tor T ~hir -After evaporation of solvent the
: resﬂ:M@aJnsnsHﬁ&{ Bl Trttlethyl tohmenop ﬁiﬁjmezl)_pn@gyi ~1@1(4\/ol
and purified by chronatagraphy usi
coI G‘?ﬁﬁ*ﬂ}’cﬁ@ﬁé’nﬁhe@ﬁ’ Dspoupbarigéti¢heride 60)  whi ch |s
washed with toluene. After the elution of the first 3
fractions, elution is continued using tol uene: et hyl
15 acetate (2:1 by-vol."). The,fifth. compound el uted
is collected, the solvent evappiated and the residue
dri ed under hi gh vacuumto aiford product as a vi.ol et
solid. - "H NWR 20;Sx (300 d6-acetone): 0.85 (t,

33 7.5 Hz, 3 H), 1,45 4,45 (quint, 3J

7.5 Hz, 2 H), 1.75 (g oo, V¢ X4, C4.10 (t,
3 7.5 Hz, 2 H), 7.207d 8.5 Hz, 2 H, 7.25 (d,
*J 8.5 Hz, 6 H), 8.00-8.15 ln] 8.80-9.10 (rn, S

H . 2%. 81 WD 2006/ 000765 HCH/ GB2005/ 002457  COVPOUND
516 5.10, 15-tris-[4-(3-Tri nebblrl-aluangiopropyl oxy
) phenyl ] -20- (4- tetradecyloxy phenyl ) - p0|phyr|n
trichloride O 1.

The n-tetradecyloxy-analogue of Compound 2, prepared .similarly as
described above for Compound 2 but using [-bromotetradecane in place

of I-bromoundecane, (50 mg, 0.057 mmol) and (1- ~bromopropy1)-

10 frimethylammonium bromide (’)10 mg, 0.8 mmol) are chsso[vcd and |

~ K3COy (230 mg, 1.7 mmol) is su3pendcd in DMF (20 mlL). The
‘vigorously stirred mixture is stirred at this temperature for 18 h, Afte:f.
removal of DMF under reduced pressure the residue obtained is chssolved
| in mmethanol (5 mL) and filtered through a pad of SIhca gel (d“pth 2 cm)
15 supported on a steel frit- (dlameter 3.5 cm). After washing the pad with
methanol (ca. 500 mL) itis eluted with acetic acid: methanol rwater (3 21,
by vol.). After evaporation of the solvent from appmpnately combined
ﬁacﬁons, the residue obtained is purified by chromatography’ ona column'
(2.5 %40 cm) of Sephadex LH-20 eluting with n-‘butanolzwater:aceﬁc acid.
20 '(4:5 L, byvol'. ‘upper phase) for separation from the excess of ammonium
salt and other contaminating materlals After elution and removal of the
solvent from appropriate fractlons the residue obtamed is dissolved in
mgthanol (5 mL) and passed through & short column (3.5 x 20 cm) of
anion exchange resin (Amberlite IRA 400, chioride form), Sol-vent -is.
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Zo NHN N HN O i j Oww v The n-tetradecyl oxy-anal ogue
of Conpound 2, prepared. simlarly as described above
for Conpound 2 but using |-bronotetradecane in place

wo 2@k0do7bs omoundecane, (50 ng, 0,057 nunol ) amfT/GB2063/002457

(1-bronoprop),l) io trinethylannnniun1bron1de (210 ny,
0.8 mol ) are dissolved and K2C03 (230 ng (fnnﬁg
jsnssneneeskdureDfre(:20: aid I.heTrf@lduﬁ PoRBGE I %’fff

m xture is stirred at this te era qre. for 18 h.
withercuwsipadordhenvpdifided Y8 pressure the

resi due obtained is dissol ved |n nethanol (5 niL) and
filtered through a pad of silica gel (depth 2 cm 1s

agg\% ted on a steel frit (dianeter 3.5 cm: After
9[?'ﬁgthe pad with nethanol (ca. 500 nmL) it is

@ﬂ;p@%@%@@ﬁ coasi @; REURED, : Wahe0.9531 251(m, B H),

gvaporation of the soI vent from
g@rlo@zé . B @l M).conbimeni (b, bkl B8S;3.1hébs.eki flle 3-45-3.60

- fied-by ch |
e

n- but anol : mater cid. 20 (4:5:1, byvol., upper
gﬂg CIf{ﬁlomthe excess of ammoni um
salt and other contami nating materials. After.elation
and renoval of the solvent fron1appropr|ate
%he residue obtained is dissolved-:in
nL) and passed through a short colum (3.5

3 ieaneketiangetrdsphetyAngk piapyloRA-400,
ﬁ o 'ae nsm Solvent is 82 WD 006/ 000765 .

Wy@@@ﬁﬂ@zﬂlﬂ@y—pmﬂhﬂomm reduced pressure and
he

resi due obtained is dried under high vacuumt Q. - et

afford the product as a vi olet solid.

5
@rhase)L 6t SdSphP

10 é EOPND

15

20

25

vie,N

| Compound 'JO (30 mg, 0 063 mmol) is dJssolvcd m DME'" ('70 mL) in the
 presence of 2,4,6-tris- (dlmethylammomethylyphenol (1 mL, 3.7 mmol)"""' e

and stirred at 50°C overnight. After evaporatlon of the solvent the
residue 1S soliﬁiﬁed ‘by treatment - of the ‘residue  with
dichloromethane: methanol to remove the excess of -amine. - After

filtration, the porphynns are re-dissolved in dlchloromethane and punﬁed

| by chramatography on a column of silica gel (Merck 60) Whlch is washed

with dichloromethane. Evaporatlon of solvent nnder reduced pressure

and treatment of the residne with dlchloromethane.methanql gwes the

. product as a violet solid.
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"H1\14R 5 off (3001vffiz, CD3OD): 0.75 (t, 3J 7.5
Hz, 3 H, .095-1.25 (m 22 H), 1:50-1.65 (bs, 2 H),
wRo2Ae@uibss(bs, 6 H), 3.05-3.15 (bs, 27 H), 3.45-3.60
(bs, 6 H, 3.60-3.80 (bs, 2 H), 4.05-4.25 (bs, Per/@Epresmezis7
6.80-7.25, 7:65-8.05, (2 x m 16 H), 8.45-8.95 (bs, 8
H) . FoNG@NPOTL D 37 5- (4-
i 3- [52, ? 6-iris-(Di nethylam nonet byl ) -phenyl 0), y] - propy
| 0x)3e €3 OSMENYTIPENS- (34 AGHBCY), )5 P ePY) ¥ TporRhy i 41
N, NﬁN NM , NMel Np,%dls JCon'pogﬁd 20‘1%86%%,1‘%@ yg@ (o,
ol Ha b éanived,/ 4.0 HaR(HO hBY (qointhg 4 prRsengs Db (s
2, 4,6~k i,se{ dunet h). El am_nopet hyl ) - phenol (1 ni; 337 ’
mm#@TZJL&-D& &T r’e’dﬁl g{% éd@sovéfﬂ r{Sg%JrB, A6 &k géﬁép{éz,ai Hom4 .20
f rhérgo wensy it he, - pesi i s idified b o
tr egf nent of The res gUej?wL§H@8%5= £k Zxs, y H), 7.20-7.30,
di cBllgrR i thane; Serhangd. ot resm)  EXCBSS ine
After_ fi I,I(r_ati on, the por%ﬁy%??%\s?%adr C‘Ze)r‘gﬁ(dré‘sgﬁ%)egwr:{b (s,
di chEBr onet hane -and purified by chronatography on a
colum of silica gel .(Merck 60) which is washed wth
di chi oronet hane. Evaporation of sol vent under reduced

pereatm‘snt of the residue with
di - met hanol gives the 25 product as a

10 Vi fﬁ', m,l§-@Lli§-@—E%Xﬂr—ﬁﬂgr%ﬁ9-9azﬂgf?decyloxy—phenyl)—porphjirin .

15

| 5,1Q,,I5,zo-tetfakis-(4-Hyc_1roxy-pheny1)-pmphyrm (100 mg, 0.15 mmol)
is dissolved and K,CO; (230 mg) is suspended in DMF (30 mL). To the
_ﬁgg;-qu.?ly Vs_tirr_ed-rre?lpjt%pqlq}i}kture a. spluvtion‘ of 1-bromodecsne (O..Olﬁ
~mL, 0.11 mmol) in DMF (10 mL) is added dropwise at 70°C during 30
mms and the mixture is stirred for 1.5h. - After evaporation of solvent, the
residue 15 di_'é_solyed in toluene:ethanol (1:1 by vél.’, ca. 3 mL) and purified |
by chromatograp};ljr' on a columnn (150 g) of silica gel (Merck 6_0)usmg
toluene as eluent, After elution’ of the first 3 fractions, the column is
eluted with toluene:ethyl acetate (2:1 by vol.) and the 5% ﬁactibn eluted is
collected, the solvent removed ede the residue dried?under Iﬁgh‘ Vécuum

1o give the product as a violet solid.
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PC x/ GB2005/ 0024i 57 "HNAR 5 (300Mz, CDC13): -3.15
(2 H s), 0.85 (t, 'J4.5 Hz, 3 H), 1.20-1.40 (m 18
Hy, L55 (quint, -"J4.5 Hz, 2 H). 1.90 (quint, 3J4.5

wo Mwed@ek), ? 20 (s, 18 H), 2.55 (t, 3352 HZRCRGHRYE3/002457
3.45 (s, 6 H), 4.15 (L 3J5.5 Hz, 2 H), 420 5
(t,3J5.5Hz, 2H), 4. 35(t, 3f 7. 5Hz, 2H) , 6. 85( 2xs, 2H),

10

7H20ME50, 8.10-8.15 (2 x m 8 H. 9.00-9. 05,

S TODES acsbene) 0 55 X2 B, 1355 (e 12 B,

R T

Zizlqﬁaiz s S TR A5 ) 1 &)
f@@@@l@fb%(% m.). To the vigor ousl y stl rred
¢

tion mxture ‘a. solution of 1-bronodecane (0.016
rrL 0.11 mmol) in DDMF (10 nL) is added dropw se at

~=70C during 30 - rains and the mxture is stirred for -

CEYPOARNI@A%evaporati on of solvent, the residue is

di ssal ve qu ethanol A0 3 nL)
et SRR R 2583 1L

sllic el eUsing toluene as eluent.
a%%’?ﬂ@?%?W@d%”BP§$ﬁEﬁ$ﬂrst 3 fractions, the colum is
eluted with tol uene: ethyl*-acetate (2:1 by vol.) and..
the 5th fraction eluted |s |

15

' Cdmpound 38 (50 mg, (-)061 mm'ol)_ and (1-bromopropyl)-.

-mmeﬂ:lj,rla.mmomum brormde (210 inv 0.8 inmol)’--’éfé - dissolved:and

K,C05 (230 mg, 17 mmol) is suspended in DMF (20 mL). - The
\v1gorously stirred. reaction mixture 1S heated at 30°C for 18 h. After

evaporatmn of solvent, the raw product is ‘dissolved in methanol and

purified by chromatography on 2 column (2.5 X 40 cm) of Sephadex,

. eliting with n-butanol: water: dcetic acid (4:5: 1 by vol., upper. phase).

After removal of the solvent, the resuiue is dissolved in - methanol and
passed through a column (3.5 % 20 cm) of Amber_hte IR A-400 (chloride
form). After evaporation of solvent, the product is dried under high

' vacuum and yields a violet solid.
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-coll ected, the solvent renpved and the residue dried

under hi.gh vacuum to give the product as a viol et
S dlrpRes84 - ----o-- ------ VdO 2006/ 000765

PCT/GE2005/002457

095 (t, 3] 7.5 Hz, 3 H), 1 25 1.55 (m 12 H), 1.55
(qui B N7 7.5 Hz, 2 H), 1.55 (quint, 'J 7.5 Hz, ?

H) .

H .
8.

10, 115%1@ (bs. eﬁ;rrir%@thyoafmm@}m@iohhqbsmﬁ ey

4.15 (t 3) 7.5 Hz, 2 H), 7.220 (d, 'J 8.5 Hz,, 2

8@1 5008Hz LB;6DHz 0. 8 ,
b0 92( QUBlliz LB,GD 0.0 1 7990185160 Moo-1 80 §el D12 1

[

~3.220

o SRt et e O F
m&“‘?‘“%‘%g’?r&”ﬁ?% g ST e b e e

ng, 1.7 mmol) is suspended in DW (20 nL). The

vigorously .stirred.

i s, dissolved in. nethanol and purlfled by
chrgﬁr@tlé‘

10

reaction mxture is.heated at,
BD:40Af ter evaporation of solvent, the raw

COQIVPORI

dpéﬂﬁﬁﬁﬁi%?cnﬁﬁﬁlﬁﬂ Z@(%—Mdd@fimpjmn}rw%

. 5,10, 1-5,20-tgtrakis~(4-Hydromf—phenyl)-pmphyrin (400 mg, 0.59 mmol)
- Is dissolved and K5COj3 (1.0 g, 7.1 mmol) is suspended in DMF (75 mL).

15

20

To the vigorously stirred reaction mixture a solution of l—bromotndecane
(O 1 mL, 0.45 mmol) in DMF (10:mL) is added dropwise. at 50°C during
30 mins and the mixture i is then heated for 1.5b. The reaction mixture is
codled to room temperature and poured into. water (150 mL).. The

_porphyrind are extracted with ethyl acetate (100 mL) and the extract
~washed with brine (3 x 50 mL) and dried (NayS0,). After evaporatmn of

solvent, the resxdue is dissolved in toluene ethanol: (1:1, by vol., ca. 10 -
mL) and punﬁed by chromatography using a column (200g) of silica crcl |
(Merck 60) with toluene as the eluent, After the elution of the first three
compounds the eluent is changed to toluene: ethyl. acetate (2:1, by vol.).
The fifth compound eluted is collected and dried under high. vacuum to

yield product as a Vlolet solid.
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eluting with n-butanol :"vater:acetic acid (4:5:1, by
vol ., upper. phase). 20 After renoval of the sol vent,
the residue is dissolved in nethanol and passed

wo dofwough a colum (3.5 x 20 cm of Anberl it ePCRE&BIOG/(02457
(chloride fornm. After evaporation of solvent, the
product is driedunder high vacuum and yields a violet
S‘BI NI 85 WD 2006/ 000761 PCT/ CE200i / 0024>7 SH (30M z.

o Ol diesiinsy Ghigt 7 e Egorhal20y ot 1830,

R e R T S
G2 (55 B2 §20y7ms 68 *Hhe.s 826019, 0881 S,

nog 4 dro:, y-phenyl )-20-(4-tridecyl 0),
> pgig y§}%§r5ﬁ§rfﬁy H NH N HONHN\ \ / X13H27 10
OH 5, 10, 15, 20-tetral as- (4- Fydroayphenyl)porphyrln (400
- , 0. 59-mmt) is dissolved and 1"CO3 (1.0-g;~
ended i n DNVF (75 nL) To the V|gorously

3l bt TRt b5 20 U ey e el (10 )
30 d th
mrod S ARSI ISR e Tenet i on mxture

10 cool ed to room tenperature and poured into-water.
e (150 naL).. The porphyrins are extracted with et hyI '
acetate (100 m.) and the extract  washed:-with brine (3
x 50 nL) and dried (Na2SQAY"~After evaporation of 20
sol vent, the residue is_4jssolved in toluene:ethanol”
(1:1, by vol., ‘ca 10 U .

- LofRos™
| RS

o

‘Compound 40 (50 ‘mg, 0057 mmol) and (I-bromopropyl- "
uimefhylammonium bromide (210 mg, 0.8 mmo}) _are“d;i's_solvadiahd'

| 15 K,C0; (230 mg, 1.7 mmol) is suspended in DMF (20. mL). The

“ 1crorously stirred reaction mixture is heated at 30°C for 18" h." After

removal of DMF the residue is dissolved in methanol (5mL) and apphed

to a pad (2 cm thick) of silica gel which is washed with methanol (ca.

11000 mL) and then eluted with acetic acid:methanol'water (3 :2:1by vol )-

| 20 After evaporation of the solvent the reszdue. is dLssplved in mgthanol and
forther purified by chromatography on a column (2.5 x 40 cm) of
Sephadex LH-20 which is eluted with n-butahol:_xyater:acetib acid (4:5:1

by vol,, upper phase). After removal of solvent, the residue is dissolved

" in methanol and passed through a short column. (3.5.x 20 cm)-of anion
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m.) and purified by chromatography using a colum
(200g). of silica gel (Merck 60) with toluene as the
sl yomMenofisker the elution of the first three
conpounds, the eluent is changed to PCT/GB005002457
t ol uene: et hyl . acetate (2 1, by vol.).* The flfth
conpesdithnek 4E8d nd..dr.i.ed und

= Aﬁl gﬁj\t q 8 &lv’l 18t %‘%‘n‘éor T “%GPCV@mD of

vacuumto~ 25 y| el pro

2006 Q06T heRETAREID U5i-AQ2 éﬁz He
d6- acetone): 0.85 (t, 3J 7Q5 le"’h’h‘ %%1&%0@2%]}%:?1@

18H) 1.50 (quint, 3J 7.5 Hz, 2 H), 180(C]UI3t '
4.14 .7 7.5 rz 2 720 -J
%N@PH) 725(<(:|t 31 85 Hz, 6 H), gDOOSl%(S(rn
5 (4 gﬁﬁ:rrzcéﬁﬁgtﬂylo (H%hgi %JZDE% 1.20-1.40 {m, 18 1),

20-t7r, 45— [y l
: 1[@0 v T e oo RBhi 2485 (b6 D §258.35

pr op

N D et 057 4k Dt (i ?%pgcpﬁysl .
tr| ({;i& moni um broni de (21

di sggll ahd0-85> K2&as, (6 &@D ﬂOG(bm@H)

20

suspended in DVF (20. ni). The vi gor ousl y: st| rred
reaction mxture is heated at 50C for 18 h.  After

ldenggﬁ.[ﬂ) forph\@F, the residue is dissolved in met hanol
nf)_mg_ap'p'r‘r'e - to a pad (2 cmthick). of silica gel

Vvhl:gﬁ:)l-lﬁs-"@ﬁﬂ}@ox he 5@5@%% a. 1000 nL) and then

eluted with acetlc acli water (3:2:1 by
vol .). '

- This is prepared as described by Mehta, Goverdhan; Muthusamy,

: Sencradagounder Maiya, Bhaskar G.; Arounaguir, S., J Chem.Soc. Per Fin.
Trans.1;2177 - 2182 (1999),

-COMPOUND 43 . _
. 5 10 l3-tns-(4-H§rdrox3r-phenyl)-?O (4-octyloxy-phenyl)-porphyrm




20 After, evaporation of the solvent the residue. is
di ssolved in nethanol and further purified by
chromat ography on a colum (2.5 x 40 cm) of Sephadex

WO -,ngp,(m ch is eluted with n-butanol: wat er : BCRGBOEAICGS?
51

10

-~ Nt is Stirfdd st £3° Qarf@Iparhad

by vol., upper phase). After renoval of
solvent the residue is dissolved in nethanol and
passed t hrough a short colum (3.5.x 20 cm) of anion
87 ' NO 2006/ 000765 PCT/ GB200i 10024, @xcha@rggﬂrre&ﬂ)
(s/msbm 20tarakRG LB drNHIEnE - P PR ’flﬂAf-P por 3y

Ivent, th duct | nd t
wdﬁﬁéxr§3;16|r@@ae%&rm? GOl f%ﬁgﬂ““ i T300RD, "SR o2
0. 90 1 5 3
?lllﬁpugt.(lq_% un 63861‘,_?119]61 %%S'Eﬁuts I&?@F %(agonﬂzms%ﬂ%&é Ifélﬁ'l_tbﬂ;re ]

35.8A1,H).204 .105mal, 257
Eﬁ%@%%?_b%ﬁ (Z“[( so%?ndﬂ) ef %cﬁ@ bl'_:ﬁ)o,ﬁﬁdé7 h‘él Oﬁ7HD40 1D gg%ls

é%v lﬂmbsﬂeﬁntums (@oﬂgu)o@ a(dldsd dopipisei BroeNItOOND- 42

I s- (4-Hydro~g’.- phenyl ) g@%éﬁlﬂrlﬁer&%@@%ﬂiaaﬁ at

Gover dhan; Mt husa

 ERCARGHHENTPL) 15atoed 3R qodagaunders chhioiaa Bhaskar

Soke o dried (Na>SO

weldse (6% A1, IO 5 en%@fﬁ'%s r30ion f fried QxS0
bl E:ley di¥ent @aﬁ'&a’t\gcﬁ ’i’h@f’emdue 18 punﬁed by chromatography
on a c:cﬂu.mn (300g) of silica gel:” Tetra-alkylated. and’ i a]lcj,sf1:5115{:-("1‘:-E
compcnmds are eluted with toluene ethyl acetate. (30 1 byvol). The thard
fraction (dl—subsntuted compound, trans-isomer) is eluted w1ﬂ1 e

toluene ethylacetate (15:1 by vol). “The fourth fraction (dl-substlmted_

""'oompound, ClS"lSUIﬂer) is ﬁthBd Wlﬂl -talueng eﬂjyl acetate- (10 1 b‘v VDI) e s

and the desired product (mono aﬁfylated compound) is eluted with

toluene: ethylacr:tate (5:1by Vol) The solvent is removed under reduced

| pressure and the residue dried under high vacuum io gwe the pro duct as a-

\fiolet solid.

TH-NMR:

5a (300 MHz, d6-acetone): 0.75 (t 3H. 3J 6.8 Hz), 1. 1_-» 1.25 (m, BH)

1.43 (quint, 28, >J="7.5 Hz), 1.75 (quint, 2H,37=7.5Hz); 350 (t, 2H.%J

= 8§ Hz), 7.11 (d, 26,37 = 1.5 Hz), 716(d,6H’J 7.5 Hz), 790794
(m, 8H), 8.80-3.90 (m, & H) .
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-N HN OH WD 2000, / 000765 PCT/ GB2005/ 002457
5,10, 15, 20-tetral ds- (4- Hydr o; a- - phenyl ) - por phyrin (200
Wb 2605/894%:1mol ) is dissolved and potassi um carbonat e
(487 ng, 3.53 imol, 12 eqv.) is suspended un8&¥/GB2085/002437
argon in absolute DIvIF (50 nL) and the m xture is 5
heatgmﬂg@ﬁﬁﬁ§4é\solution of octyl brom de (35:8L
0. Zoaﬁggnl 7 eqv.) in absoluteDMF (10 nlL) is added
dr op OdthoﬂyiﬁﬁqunlOdﬁdﬂtﬁﬁ—4ﬂh 18 : LAt
55C for 2 h. The solvent is renéVeo%%ﬁ %ghéﬂgsgﬁﬁﬁgg%
water (80 nL) is added and the m xture is extracted
with ethyl acetate (3 x 40 Avlvﬁlhg/gggblned or gani c
fraction is dried (Na2504) o and the sol vent
evapor ated. The residue JSIo‘rlfled by chr omat ogr aphy
on a colum (300g) of silicé Tetra-all:yl at ed:
and tri-alcylated., are el uted
wi t ht ol uene: et hyl &eedf 3¢ x-By-mol .). The third
~fraction (di-substituted. ] 5 trans isomer) is
eluted *ith toluene:ethylatcetate (15 1 by vol.). The
fourth fraction (di-substi ed i s conpound,
cis-isomer) is eluted with'foluene:ethyl acetate (10:1
by vol.): and the desired product (rmono- al |yl at ed
5 conmpound) is eluted with. toluene:ethylacetate (5:1
by_vol.). The solvent is renoved under reduged
oradBie

%ﬁ}ra&nwe(%bfdmwﬁhﬁe@-pmﬁﬂn@ (@bo 0 iRg I UUDD4 Bymol)

PRIl S8 bl T o 15
e (R O Bl i

Hir)eatoa %)(1)5 :’(7"@1 Aholddorr of dédé'c'% brdfmid (95 4;& o8y mmol 0 7

10 eqv) in absolute DMF (10 mL) is added dropwmo duuncr 30 min. The |

. mixture is stitred at 55°C for 2 h. The solvent is rémoved in vacuo at
O°C water (80 mb) i is added and the mixture e}*traoted with ethy] acetate

(3 P 40 ‘ml). The combined organic fractzons are dned (NaoSO4) and the
solvent evaporated. The product is isolated by chromatography- on a

15 column (300g) of silica. Tetra-alkylated and tri- ~alkylated compounds are
eluted with toluene:ethyl acetate (30;1 by voll), di-substituted compouud
(ﬁ-ans-lsomer) with toluene: ethyl acetate (15:1 by vol.), di- subsomtod
compound {cis-isomer} with toluene:ethyl acetate (10:1 by vol.) and the
desired product (mono-alkylated compound) with toluene ethyl acetate

20 (5:1 by vol). Solvent is removed in vacuo and the residne dried at high

vacuum to give product as a violet solid.

"H-NMR:
8a (300 MHz, dé-acetone): 0.75 (1, 3H, /= 6.8 Hz), 1.13-1.25 (m, 1653)
25 141 (quint, 2H, °J=7.5 Hz), 1.63 (quint, 2 H, /=75 Hz),3.89 (t, 25,37
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wo 2sdehenyl ) - 10, 15, 20-1ri s- (4- hydr ozy- phen) PCT/GB2O05/002457

10

13

20

by vol.) and the desi

zs (m 8H), 8.80-8.90 (m 8 H) 89 - ---------
V' Q 2006/ 000765 PCT/ G5200_5/ 0c2457 CO VTOUND 44
5- (4- Dodecyl

' )-porphyrin HO\. ,~ NHNHH OCHS5

5,10, 15. 20-t et r aki s- (4- Hydro, s~3' _ phen L%por_ n.
£ 2002 1,110.d294. mfml) S HB. dilése 0B énd¥ ot'ad gjlqﬁrﬁd' (7.
~carbonate (487 ng .53 mmol, 12 eqv.) in suspended
&Hﬁeﬂ%ﬁ@@r‘mﬁl solute DVF (50 ni) and the nixcture
is heated to 55C. A solution of dodecyl brom de

- (49.41, 0.206 rnuol, 0.7 10 eqv.) in absolute DVF (10

Qﬁiﬁi@%ﬂﬂggg dropwi se during 30 min. The mxture is
5C for 2 h. The solvent is renoved in
41204818 (4 30 @roxmt en (B 0atd-poi g oxtqienihd FREYTID

m x-tore extracted with ethyl acetate (3 x 40 nl).
The conbi ned organic fractions are dried (Na2504} and
the sol vent -evaporat ed. Thg/pwgquL—ls I sol at ed--by
chr omat ography on a is coljum (300g) of silica.

Tetra-al kyl ated and tri- &l Kyl ated conpounds are -
eluted with t.ol uene: et hyl
di - substituted compoung?y
t ol uene: et hyl acet e (]
conpound (ci s- i SO

di - substituted
..I‘j‘hH Q ferethyl acetate (10:1
¢ dduct (m)no al kyl ated -
acetate 20 (5:1 by vol)-
and the residue dried at-zu

conpound) with tol uene: et B
Sol vent "is renoved in vad
high vacuumto give prody

5, 10 15,20-tetrakis- (4-Hydroxy—phenyl)-poxphyrm (200 mg, 0.294 mmol)-

s dissolved and potassmm carbonate (487 mg. 3.53 ‘mmol, 12 eqv) 15

suspcnded undcr argon in absolute DMF (30 ml.) and the mixture heated
to 55°C. A solution of nony! bromide (49.4ul; 0. ’)06 mmol 0.7 eqv.) 1n
absolute DME (10 mL) is added dropwise durmU JD min. Thc mJXture 15

'starred at 55°C for 2 h. The solvent 13 removed in vacuo at 30°C Wa.ter

‘(80 mL) is added and the mmmre e;u'acted Wlth ethyl acetate (3 X "rO

mL) The combined orcramc extracts are dned (Na-,SO4) and solvent

- removed undei reduced pressure. The product is. 1solated by

chmmatography on a:column (300g) of SIIICE. Teﬁa~a]l<y1ated and tri-
alkylated compounds are eluted with toluene:ethyl acetate (30:1 by vol.),
di-substituted compound (trans—lsomer) with toluene:ethyl aoetate (15:1
by vol.). di-substituted compound (cis-isomer) with toluene: ethyl acetate
(10:1 by vol) and the desired product (mono- aﬂqulated c,ompc_)und) is
eluted with toluene'ethyl acetate (5:1 by vol.). The solvent. is removed
under reduced pressure and the remdue dned at high vacuum to afford the
product as a violet solid.
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i HNVR SA (300 MHz, d6-acetone): 0.75 (t, 3H, 3J= 6.8

Hz), 1.13-1.25 (m 16H), 25 1.41 (quint, 2H, 3J= 7.5

M) 200606@s{ quint, 2 H 3J= 7.5 Hz), 3.89 (t 2H, 3J 90

WO 2006/ 00( 1765 PCT/ GB2005/ 002457 = 6 Hz), 7. 1PELT@EB2005/002457
2H. 3) = 7.5 Hz).. 7.16 (d. 6H 'J=7- H). 7.9-7.94

(m 8H) 8.78-8,53 (m 8 H) COVWOUND 45 5

5,10, 15- trls (4-H3,dro}-,y-phen3tl)-20-(4-non3." | ox31-
phenyNg&ephyrin  HO NH N\ \ / OH OH

5 10,1 etral ds-(4- Hydr oxy-phen3, 1) - porph3 in (200
%9&) %ﬁ)dﬁ-ﬂ@etbse)dﬂé@’éfcﬂtvhﬂ vl 7S0RIBE S 14T 26 ¢ 6 (m. 101),

53 Ip 12
Sﬁéé’lﬁ’"@&@tgﬁ TR (ot {40 a%q}%m 9352.“35%%2@ 5 Ha),
t - rom
0 a0e AT ’2%39 ;Pk‘ilﬁ‘gﬂﬁg% TR HemtiES @, 71, =
add&d2 dHep-7.91 § EJZ?AOD b a1 34T ture is

stirred. at 55Cfor 2 h. Thé sofvent’ 7 s”renoved in
‘vacuo: . at 50C- water 15 (80 nilL) is added and the-

m X 8 racted with ethyl acetate (3 x 40 nlL). The
n@»ﬁ@@—ﬁ@ﬁa&i extracts are dried (Na, SO4) and

soI t duced ressure The product

is 573@ O%t%%&é'yph‘??ﬁ’ oﬂ@ﬁ%&ﬁ 0(% vhemrg@€6g) of

10Si 14 i - al hyl ated conpounds
ar(?e E{Oegyﬁhéﬂﬁpﬁéﬁﬁgﬂje%&r etate ' (30 1 by
vol .), 20 di-substituted conmpound (trans-isoner) with
tol uene: ethyl acetate (15:1 by vol.). di-substituted
conmpound (cis-isoner) wth toi"uefne’.\e’c\hyl acetate
(10:1 by vol.) and the desi r product (nono-al kyl at ed
conpound) is elutedwnith tokdene: ethyl acetate (5:1
by vol.). The sol vent{ Fis reqpved

- Compound 43 (50 mg, 0063 mmol) and (3-bromoprap3}1)~- |
. trimethylammoniﬁni ‘bromide (164mg,“0.63 mmol, 10eqv.) are disselﬁfcd
15 and potassium carbonate (130 mg, 0.95 mmol, 15 eqv) is suspended "
© under argon in absolute DMF (.:0 mL) and the mlxture is stxrred at 35°C :
for 12 h. * The solvent is removed i1 vacuo at 50°C and the residue
-applied to a pad (2 cm deup) of silica. The unreacted ammoniurh salts are
washed off with methano] (1000mL) and the product is eluted WIth acettc
acid:methanol:water. (3:2:1 by vol). The solvent is removed. under
reduced pressure and the residue further purified by chromatography on a
column- (100g) of Sephadex LE-20 using n-butanol:water:acetic acid
(4:5:1 by vol, upper phase) as the eluent. The solvents are removed

under reduced pressure and the residue dissolved in methanol and passed =

92



10 24084
wo 280l

10

| propyloxy)-phenyl]-porphyrin tri_chloride

under reduced pressure and the residue dried at high
vacuumto afford the 25 product as a violet solid.

91 Wc) 2006/00076.5 CT/ G6200i /002457 'HHNM R bH
QR flz, d6-acetone): 0.57 (t, 3H, 'J= PCE/GRYS/002457
.14-1.26 (m 1 OH), 1.41 (quint, 2H. 1.70 ),

(quint, .H J=7.5 Hz), 3.92 (t; 2H, 3J=7.5 ,
‘&H‘ngg_h( ﬁl;sngdﬂ Cloull—fﬁ'l af%ldﬂz ?3@1—1@-%@5:6(;@, (_%‘q,bﬁ’@‘lj‘é'\ﬁ‘%% 40&
Hz,), 7.85 (d, 2H, 3J= 8.25 Hz),. 7.9 - = J= 2}
shlaﬁdafw)(mmg mﬁfhqu% .-Az.ﬁul E:%]apgl%’tlon of .YSOﬁ S
5-(4-Cctyl oxy-phenyl ) s 10,15 =40 Srh G 35t e tradnay [aaidim
i G DR 1 B Bk BT e e

enyl]=porphyrin trichloride Cl

| E@ﬁ\ r}%ﬁgr'}&g g%fhdwgm&ﬁoﬁ 50 ergrifdRaYomisl joimndhe

yl ammoni um brom de (164ng, . . -
gg,g IR ik @ R0 ¥vapoaired 6 Ssyasedmd Itbe angidpedaisi gnhigh
carbonate (130 ng, 0.95 rnnol, 15 eqv.) is suspended
yishem rdenticprabsslasteiolehsedd niL) and the mixture

--is stirred at 55C for 12 h. - The-solvent is.renoved in

vacuo at 50C and the residue applied to a pad (2 cm
deep) of silica. The unreacted ammoniumsalts are
@é&ﬁ%@- of f Wit h"methanol (1000nL) and the product is '

| - Wi t | et I7 . : RED), hydS
-51@ IL@ é?oi\/[ﬁflgebbé@@ np ‘@igg(er%frf;) \7Te‘gq un e’?’ . '%glglﬁf:le gﬁb r Ie:%s u%e:J

10,08 &P E)sden AN Bess, BEN] 8 hedbby2 TH),@161 (g eahHy v

Hz),4.01 (t, 26,37 = 7.5 Hz); 4.30 (&, 61, J= 7.5 Hz), 7.11 (d, 2H.-"J=

75 Hz), 7.38 (4, 6H, 3J="7.5 Hz),7.95 (& 2H, °J= 7.5 Hz), 8.11 (d, 68~
3J="7.5Hz), 8.93 (bs, 8H) | :

5.(4-Dodecyloxy-phenyl)-10,15 20-tris-[4-(3-trimethylammonio-

Compound 44 (50 mg, 0.059 mmol) and (3-bromopropyl)-
wimethylammonium, bromide (154meg, 0.59 mmol, 10eqv.) are dissolved
‘and potassiﬁm carbonate (122 mg, 0.885 mumol, 15 egv.) is suspe;lded

\under argon in absolute DMF (30 mL) and the mixture js stired at 55°C

for 12 h. The solvent is removed in vacuo at 50°C and the residucf re-
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colum (100g) of Sephadex LH 20 using

n- but anol : water:acetic acid (4:5:1 by vol., upper
pas@ynessi he el uent. The sol vents are renoved under
reduced pressure and the residue dissolved i n FPETHEBIONS002457

and passed 92 WD 2006/ 1100765 PCT/ GB2005/ 002457
hange, resin

t hr alighdlaeds l1:1G0 ani on.e
(Anberlite ?@R%I%f% n&ufﬂ%r?o” gia J)’r’ﬁ)tolfsﬁj%fbofr@ilﬁfaﬁbmméecp).

el udihe umta@ed awapoiabi 941tOfreSPANENt
pr oc}%gt s, di ssol ved in the m n%s}ﬁrugnog%\ﬁﬁtmgé‘a%@t(ﬁg%m)-
and Mypfeﬁqélut@@ovm)acaddmd Heghmol Wak @yt '51 by vol),

centﬁlhf#gg for 15 m The 5 supernatant |iquid
evaporated to- aryms aH‘F&PetfHédlif@dl mhessude zed e chidg roduct

ﬂéi C%iggaeg \"Un, 8@&%@&%@5‘%‘5 SPg a\slf-‘l}fr llllgtyﬁgbéﬁdqﬁzse;m'\lda LH-
1,25 bive rbuSiblviicioie “‘% @3N b 5, e Bisse) as
xgelu@ptoﬂlxq solpanits ﬁﬂe-:geb%@vgzdzﬁud% gé&adeﬁ res%%e ﬂge @s@? re.

g%sst)gre%l ’(rq gge?@ﬂ%@ol @dlﬁle( sbluﬁbh pﬁs&dﬁn@od‘é@ a short

29' l%%ecy%ﬁ@ %'Fg%P§ TE8n Ghmberlite JRG-408, tothgeiday Fotn)

: 10 g:mmzl% m(%rhrpg%%’ﬁngg& I?Qggx?%c]r rgm(g%gly Q#rgqlgféllgffgle %;tllcgeeprgldg:t is

( Iebiiosaiped i3 The minthiigt 'rr‘z‘éfh%: 7
ng-g | i | Oegv. 3 are dlﬁﬁsﬂggi ed g‘ﬂngs(%l%m n%cr (50
dridieled( 12k rsglutmBRS conoifugcB5EAAYS uisS FYS ARPER et
liquid is evaporated to dryness and the product dried at high vacuum 1o

give a violet solid.

on (300MHz, CD;0D): 0.88 (1, 3H, 3/= 7.5 Hz), 1.25-1.37 (m, 161D,
1.48 (bs, 2H), 1.93 (bs, 2H), 2.42 (bs, 6H), 3,28 (bs, 27H), 3.68-3.75 (m,
6H), 4.05 (t, 2H), 4.33 (¢, 6H), 7.17 (4, 2H, J=17.5Hz), 7.33 (d, 6H, 3 /=

N 75}&),799(@9}1,%—73&) 808(d 6H, J=17.5Hz), 8.85 (bs, SH)
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under argon in absolute DNT (30 nL) and the m xture is

stirred at 55C 25 for 12 h. The solvent is renoved in

vacuo at 50C and the residue re- 93 WO 2606/ 000765  ~ _
wo 2RETHGE20( 5T0021' 57 dissolved in a little RETHaRHIOSARHS

applied to a pad of silica (2 czn deep). The

unreact ed ammoni um salts are washed of f with net hanol

( DJEQEEhe product is eluted with acetic

acj d ano Lvents are

re(r‘?lb 83' ngé er%'?féi@é %}*és E%gquur%ﬂp he cr uge pr oduct
r 81 graphy on a colum (I QO

grggé&ﬁé%e@ek%g}algi ﬁ%ﬂ%ﬁ%ﬁﬁ%&ﬁ but anol : wat er: acetic

acid (4:5:1 by vol., upper phase) as eluent. The
sol vents are renoved under reduced pressure. the
residue re- dissolved in aohfi"t’l\é\r% hanol and the
sol ution passed though a rt col um of anion
exchange resin (AF ' RC 400, chloride form io
--usi-ng -net hanol as el ueng N p-renmoval of solvent the
crude product is AL&-¥li# ' 4e m ni nrum anount
of net hanol and di eth § ) added. The’
solution is centrifuged¥oy™%¥5 nmin.\The super nat‘ant
liquid is evaporated to dggpess arrd“\the product dried
at - hi gh vacuumto give 'a o&,elt solid. 15 i H N1VI | 20
8a (300MHz, CD30D): 0.88 ( -3J=.7.5 Hz), - R
5 1.25-1.37 (m 161D, 1.48 (bs, H) 1.93 (bs, 2H),
2.42 (bs, 6H), 328(bs 27H), 3.68-3.75 (m 6H),
4.05 (t, 2H), 4.33 (t, 6H), 7.17 (d, 2H, 3J—75Hz)) :
6Hc 3 g7 9.68), ) (dind21{3-Blemibrroby])- -
@ggjéﬁjgﬂd 6S gﬂg— %9"5 Hz), 8.85 (b% 813)|(“J i !ﬂé
trimethylammonium bromide (162mg, 0.62 mmol, 10eqv.) are dlssolved

and potassium carbonate (1”8 mg, 0.93 mmol 15 egv.) is suspcnded. '

1w under argon in absolute DMF (30 mL) and the mixtire is stirred at 33°C T

for 12 h. The solvent is removed in vacuo at 50°C and the reﬂdﬂ.& res
dissolved in a litfle methanol and apphcd toa pad of silica (2 cm daep)
The nnreacted ammonium salts are washed off with methanol (1000mL).
The product is eluted Wlﬂl aceﬁc acid: methanol water: (3:2 1 by wval2).
15 The solvents are removed under reduced pressure and the product further
l. pumﬁed by chromatography on a column (1000) of Sephadex LH-20
eluting with n-butanol:water:acetic acid (4:5:1 by vol., upper phase). The
solvents are remd{rcd under reduced pressure, the residue re-dissolved in
a little methanol and the solution i passed through. a short c:olumn of
20  anion exchange resin (Ambelhte IRC 400, chlonde form) using methanol

as eluent. After removal of solvent, the product is dried at high vacuum

to give a violet solid.
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94 WD 2006/ 000765 PCT/ GR2005/ 002457 COlv OUND 48

5- (4- Nonyl oxy- phenyl )-10. .15, 20-tris-[4-(3

W 2amelobirkanmoni o- propyl oX)yj - phenyl ] - por phyrin
trichloride -N NH N\I ci C Conpound 45 (50 mRYT/GBE2005/002457
0.062 mml ) and (3-bronopropyl )= trimethylammoni um
bron’i}gim@@erg, 0. 62 mmol, 10egv.) are dissol4ed and

pot assi um carbonate (128 ng, 0.93mvl, 15 eqv.) is

sus gendatoMiry, WIOenDa! gay iN-@bsolut.e. F 0 n) and
'thel%&%&eés sti r]rjgd at {S%fﬁb oJr 76 IEN T]r’ri;‘3 sopdémy 10H),
is F v aSua@uatt, 30C *ardy asiychigs

@y t-,fﬁzj’ 954y %L g}]a 331 (bs,

little methanol and applred

ot > 2THi o 663 32 troes, S WclHeader sampa umisel b )
1S

e produc

2 e Eieﬁa“tg%rem&aé@%%&xm@mv &

el ut

vOIE), 995 Ters/ientssay ¢ demvet under 1 educes

pressure an
x_chronatography on a col um( 100g)--of.- -Sephadex. LH720

Wit hn-but anol : water:acetic acid (4:5:1 by
L~—ﬂﬁﬁggbﬂhﬁﬁse) The solvents are renpved under
essu € residue re-dissolved in
| | t@eécﬁé?%ﬂbﬁﬂﬂﬁrdothe%xﬁmﬂ@ ~trimefiBsaes) bftf-?
losh hi %H*? n exchange resin.(Anber
% %ﬁf%Hﬂ%@Rﬁ% thg et hanol as el uent. After
reanaI of solvent, the product is dried at high
vacuum to give a violet solid. 95

o Compeund 43 (23 mg, 0.03 mmol) and- "(S-bromo;ﬁentyl)
15 ﬂimeﬁiylamzrstoeium bromide (84 mg, 0.3 mmol IOeqv) are drssohfed
and potassium carbonate (62 ing, 0.45 mmol 15 eqv Vis suspended wnder
argon in absolute DMF (15 ml} and the mixture ] is stm-ed at 55°C for 12
h. The solvent is removed in vacuo at 50°C and the residue re-dissolved
ina httle methanol and applied to a pad (2 cm deep) -of silica, The
20 unreacted ammonium salts are washed off with methanol (1 000mL). The
product is eluted with acetic acid: :methanol:water- (3:2:1 by vol).- The:
solvents are removed under reduced pressure and the product further
purified by chromatography on a column (100g) of Sephadex LH-20
using n-butano]: Water aoetrc acid (4:5:1 by vol. » Upper phase) as eluent.

25 The solvents are removed under reduced pressure, the remdue Ie
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WO "ru%(/a&rf% 44 (in,

10

20

by
(S,

WD 2006/ 000765 PCT/ GEZ005/ 6024~ ,7 OH (300Dgl z, CD,
OD): 0.89 (t 3H 'J= 7.5 Hz), 1.18-1.34 (rn, 10H),
1.41 (bs, 211), 1.73 (quint. 2H 'J= 7.5 Hz),

1-1), 3.93 (t 2H, J-75Hz)425442(m6|—|)5
708 2H, 3J=(d, 7.5 Hz 730 ), (d, 6H sJ= 7.5
BRI, 31:23Nﬂﬁ&‘m?ﬂﬁmblz)md85@5‘?@@1106]}1355‘31] thqugh ﬁ|z§h0rt

8.94 (bs, 811) . COVPQOU
M(M&E@@P)ﬁ)ﬁﬁ%ﬁﬁqmi@ (f&gn’g%rl}t§ rU%C —’12()0( gh](orqdﬁefiowl) with

tgjﬁhg@onlt o @5&%/ ) 'Q“ kg ﬁ%llﬁgf%é k@ﬂ?}g%}ﬁdn p]!:orc'f:@1 ho rrb téd Nit
81%@?1[‘1?@? P&ﬁﬁf% i) th ]?Toﬁﬁbtm%fﬁé{: BB OAIUM @lﬁdﬂtd@e(ﬁﬂﬂgﬁ is

ecgv.) -are dissolved and potassium.

. GRI:ROon &t h vicBimte,gils the prodiict ds% emlet)solid. suspended

under argon in absol ute DMF (15 nL) and the m xture
is stirred at -55C-for 12 h. The sol vent is renoved in

----\{acuo at -50C-and--the residue re-dissolved -in a little

~and applied to a pad (2 cmdeep) of silica.

f EE? @ﬁ?&ﬁﬁ%ﬁ@@ﬂﬁﬂ OO S0 MR T 2

PEhosda-haaant BTkt pressﬁéﬁév“% FLEs, TS

x LH 20
788(d,”H.’J—7sz) 871(bs SH)

é%ll‘ju& '5*7(%%‘?? 5 ngg P?;WW(@%@W&& 8 B). 7 74 (bs, 21-_13?

. COMPOUND 50 ..

3, 10 15-tris- [4-(w-Tj:unethyia.mmomo—pentyloxy)-phenyl] -20- (4_ .

Compound 2 (30 'mg, 0. 06 mmol) aud (S—bromopentyl)

| mmemyla.mmomum bromide (174 mg, 0.6 mmol 1Deqv) are d1sqolved

and potassium carbonate (124 mg, 0. 9 mmol, 15 eqv.) is suspended under
argon in absolute DMF (30 mL) and the mixture is stirred at 55°C for 12
h. The solvent is 1'enibved in'vacuo at 50°C and the residue re-dissolved

in a Litfle methanol and applied to a pad (2 cm'deep) of silica. The

unreacted ammonium salts are washed off with methanol (1000mL). The:
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6H), 3,31 (bs, 27H), 3.65- gcmq.mhmo_,:tﬂ



usi ng n-butanol :water:acetic acid (4:5:1 by vol .,

upper phase) as eluent. 25 The solvents are renoved
BuE0en@derced pressure, the. residue re- 96 WO 200

6/ 000 7 65 PCT/ GB2005/ 002457 dissolved in a | PEEI@B2005/002457
nmet hanoclbfcand the solution passed though a short

col upnewfct aisi ariu@YChaRges LGS ,,gﬁ[;qg erlite 1RC_40

chl ofgpge form with net hgﬁ%l 4 TR Wt (é’omél &tve vol.)

SHiSoArpFeEesed iumndee pedu e55
oot Ineniad bt o5 FOELL ..

t Af t !
1o 5o e ST i Paetni vo © eDBImhIMHINE Sedfach LF1o0
S atsolid CD30D 9
\9/)!1 g) %ﬁ%sﬂi%hB% b?iz[}lb@%zﬁeté%gc 1acg§ (41 I@)H)vol upg(er Sphase)
s

2o s stererioidd ik o L Sl resed@grmwm in

211 1€ g szm&thahdlzaﬂdlﬁl
%nfﬂ 3315@7 5 Hz), 8. 71 eEgYLﬂtgc%ég%&% a5gior? golumn

eThes el bartite iIRC 0} X
15 mg%@ﬂ aﬂ} pﬁ?aphyrl nlri gﬁl oﬁl%emélth%'ﬁlﬁrﬁ# ]eglent

i cf Corrp §1§H' :@%ﬂfw Bope's ﬁﬁﬁﬁgcﬁﬁdnf(xﬁlpmaﬁ@ BEREM I the

20 prodogd h 1 .6 ol
I geﬁgv arﬂéhg?g% d&r 5%20}'16&1%;)%?%%‘ Eldo&té:ugh ¥a2dom to

10y, ﬂﬁcélerpmﬁucﬂé a €bleds éih% suspended under argon in .
absolute DVF (30 nL) and the mixture is stirred at 55C
for 12 h. The solvent is renoved in vacuo at 50C and

- th%rmue re- di ssol ved

Or (300MHz, MeOD): 0.71
1.81 (m, 12H), swnals for

pur i

-0.88 (m, 13H), 0.91-1.38 (m, 14H) 1.48-
——CILNCI—L and OCHp-long alkyl chain are part
15

3. 91 (bs, 6H), 6.33 (bs H) 6.86 (bs, 6H), 735(bs 2H),

7.70 (b :
865 (bS, oI—_D . ( > SED

COMPOUND 51

w0 5,1o,1_5_,20-teu~a:fﬂ's-(3-Dddecyloay-phenyl)-pozpﬁyrin'
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inalittle nmethanol and applied to a pad (2 cm deep)
of silica. The 25 unreacted amoni um salts are washed
of f with nmethanol (1000nmi). The 97 WD 2006/ 0007. 65

wo 2085l @E20051002457.  product i s. el ut ed Wi t hPEBETG2005/002457

16

aci d: met hanol : ""ater (3:2:1 by vol.). Solvents are
renoved under reduced pressure and the r oduct further
Prfofd €0l7 i ho anmtodgamp Bydoslecy] ccyb omas | 5 @s)(—eﬂl
Séphadex LH 20 eluting wi.th n-butanol.: m ?cetifpﬁ
anndl) (4e Bigobydvis) d"‘"a@ﬁ?éeﬁhdblﬁ’ﬁ%@)e age &4 £

ETReE ol St B R SRR pd BEffol Mred for 17h
ig%gﬁ;ﬁlg@e i Aﬂ@%g DBSIOR] @@ﬁgﬂnﬁgtlﬁ 32(21'@@;21 one

TBP and THemEaER BRI Girpydr fdri acﬁtmtba&r ph at essmi Tonspeited
|rrpur|t|es remain in the product. After renoval . of

Yok vetiiturs he Gderail ¢hiosighr ae@t)bumhu (00 cofinsidiga Ping

- gi-ve -t-he product as:a yviole ;
(iwhb:rmmeﬂmooys glugnt dO@@W?fﬁ ﬁ%mo@%%%ﬂ%s rﬁ"hl"h

S e AP Do 8 R e

I i e i 3 i e oe fo

7.70 (bs, 611), 8.65 (bs, 8H) COWJJND
é‘f%;ﬁ{%%%&@ﬁ% 20-tetraleis- (3 Dodecyl OXYy phenyl) ,
-porphyrin o NHN~ .
Clgae: |
'ESH (.300 I\/IHZ. d6 acetone) 0.80 (bs 1‘?H) 103 1.45 (m BOH) 1-‘7&._'5‘;1—;,.-

(qumt 8H, %= 73Hz)403(L8H,’J 7:>I—Iz)724(d AH °J 75

99 .
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98 WD 2006/ 0110765 PCT/ GB200510 0 2 9 5 7 1l'rrole

(0.7 rnL,. 10 nmml) and 3-dodecyl oxybenzal dehyde (2.91
éEVOE@Oummb) .are dissolved in degassed di chl or onet hane
(1000 ni) and TFA (0.77 rnL.. 10 nmml) is addeBCHGB005M02457

dropwi se. The mixture is stlrred for 17h at room

t enpEFBAPRLRBh mmm@p@ﬁe 1
addeﬁl n_one s orti on and ﬁu‘%‘ %}1‘2*%%@?&4@@{% 16—

a fuf %@mmwmmwoﬂh@oﬁbéwkﬁ rhSN MEC)

filtﬁh%drﬁ}h[?%&g ol.um -(4008) of silica using
di chl’or oret hane qj’é& IHQ@%CD@WM‘I@NWMPHH hane
to which triethylamne is added to adjust the pH

value to 8. This purification process is repeated if

-|n'pur'|t|es remain in the product until the. pure to

pr odiied misirglh Oalggﬁﬁg%& 'é‘fg%%tra (é,\ﬁ(%gm T @ atgmﬂzl):mbiaiﬁent

d6- acet one):

>., aggysine. 8J 4.5 i
| > @-q.ls n ) S‘{.‘&Hlﬁg\];mlgrﬁ%l&gﬁsm E'Z (ietﬂ’;cti 5% (ﬁapmlmum....

)
bogcgg:: op10 1 asiihactiBGotm xx%c%’é) ng isibhe- growth
0

20 .CT/ GEZ 05r 002: 57
I\rr‘?f%g\%l‘% elere d dE Dzoidefinition of MEIIHU%\EDthIfOW

OETERY, ANS%E‘&%N&G RPN Ef@@mE&IRINEWT:mRQ%ohN&n@ﬁom

ThedemiveidniaaitiaR a1 tradH s%ﬁﬁf?\%f‘o@ 'ecﬁfufq(ogg nf@gar.lgégmﬁttee

antfl m _cr obi g; agent agalns
i s Taefilindeh] bbtetory Siafitisfds w
-antfcljrb?DQi eél al, agent where ngqappal)relﬁ%‘dd@ ggMZ"qu‘:oMﬁ-hOds
ilution Antimicrobial Susceptzbmty Tests for Bacteria that Grow
Aerobically; Approved Standard — 5% Edition” Vohime 2 Number q

13 r
5 Ianuarj 2000). The MIC for Compound 10 in the absence of light was

investigated, using a protocol based ofi the MIC protocol produced bythe .
NCCLS (National Committee for Clindcal Laboratory = Standards
(NCCLS) Handbook M7-AS5, supra),

20 The mimmum bacteriocidal concentrauon (MBC) is deﬁned as the
mmzmal concentration of drug needed to kill most (99.9%) of the viable
orcamsms after incubation for a fixed length of time (o (g eneraﬂy 24 hours) |

| under a given set of condmons (Natzonal Committee for Clinical

_ .Laboratory Standards (NCCLS) Handbook M26-A; Methods for

25 detenmmng Bactericidal Actmty of Antimicrobial Acrents Approved
Guzdehnes” Volume 19 number 18, September 1999)

MM eﬂzodo[ogy

30 Staphylococcus  aureus BAA—44, a millti-drug resistant Methicillin
- Resistant Staphylococcus aureus (MRSA) strain obtained from the ATCC
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of the organismis observed (FDA definition of M ninum
I nhibitory 10 Concentration). MC s are typically
det erm ned using. concentrations derived

 wo adok@dbdsi onal |y fromserial twofold diluti oné’C(ngp%(wﬁfgpu-n

14

Committee for CI i ni cal Laboratory Standards (NCCLS)
Handbook M- A5: "Methods for_Di %}lﬁl an Antim cr Q[bl aS of
Suabept] bidsi tyedTest $if giudacl 8f i BRWAPE FOR=Irauon

Aer obi cal | proved a h L Yo Q
SpmmeHBEr] %“’elfsmjﬁﬂbé’rt% @d%)éld QS%F)IVIQ flor(pgg?rpogwm

OB RNRE0E F08kr 14 Bbiqaaa] 4 GROOWR €010 0603 rml..

C prot ocol produced by the

1S |0 Onmd tiee, fReiGd riaal ahdbseradlomdyhutions
g%cb}d%él{g?&ﬂs E@&g? book M7-A5, supra). 20 The

rE&k@hbﬁCihﬁ k® @i @@Jcccm&cmqumaﬂl EMCEANEIonS TaeRediaely
as t

m nimal concentration of drug needed to Kill
@ﬁgfuﬁ&ﬁ 9% of the viable - organisns after
i ncubation for a fixed |ength of tine (generally 24
hours) under a given set of conditions (Nationa

Co f
e Ll e

_Bact er | %I g%?@% oot ¥1ﬁé cOiavined @i atovigentssferred to a

Vol-ume 19 nunber 18, Septenber

—%19@1%92 hofled ey ofsp,o&@ﬂbyd Besthcarsd dbe éngttsmmre i

i tl- rug-resistant Methici'll m Resistant_

 Stoapivl Ge 80T ettighs THRSATSTwES ﬂl@bb@u@@&eﬁ r@nﬁt@éﬂ:_' |

- ATCC 100 PCT/GBZOOJ/002457 WO . 20%%6_a Ogﬁ éﬂ? gkggg%h

. desitysed 0 reeltpimsl S¥1tlljﬁﬁsh'ﬁ%35?8$lFe§

- ontto

1ons

of ~ Conpoynd 1 |nves e 0.382; O- 191
shmatﬂ@ §§th aﬁ%lé)“ %61389 4'11 0. 00298, ;i v
0.00149. 0. 00075 8 0 00037 g/ mL.

15 70.09 1L of the adjusted inoculum was tra.nsxerrcd into.each.of 24 wells of:_ I

a polystyrene 96 well mlcrotn“er plate. A control well of bacteria alone m

the presence of ‘growth medmm alone was mcludcd (as a posﬁive

control).

0.09 mL of the Compound 10 stock solutions from the dilution series

‘were p1petted info the relevant well for the microtiter plates and mcub ated

in the dark at 37°C and the plates exammed after 24 hours mcubatlon to

determine the turbidity in each well These data are used to determine the

MIC.

After 24 hours incubation at 37°C, 25pL samplgs.é)_f the fluid from the -
wcllé without visible bacterial growth (four wells up) were inoculated

nutrient agar plates as spots and incubated at 37°C for a further

24 hours to determine the MBC.
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Stock solutions were made up in distilled water and

serial dilutions wundertaken of this to produce the

eGP BEncent rati ons i mrediately prior to use At

least 3 to 5 well-isolated colonies of the same®CT/GB20051002457
nor phgl ogi cal type were selected froman agar plate
cul t W& EfAd the growth: transferred to a 10 tube

contai ning 100 nL of Isosensttest Broth and the broth

cul t I}eeis The culture was then be diluted to a EM

i ncubat e RS §9moasiariagd dhat the ndi YoptohRn e 8l1s ]
'vvithojorﬁ§fé1t %\?@%Sm)?'ﬁpeﬁ Broth and incub toég&v&at%’%e absence
shaking 2 PP t86nkeldnd dmttetied MBOORGRL hals, e
o oWTab1d5)0. 09 nL of the adjusted inoculumwas = He/mi,
transferredi ntoeach of 24 wells of. a polystyrene 96

well mcrotiter plate. A control well of bacteria

alone in the presence of .gﬁ h _nmedi um al one was

i ncluded (as a positive comt3¥EYX. 20 0.09 nL of the
Conpound 10 stock -sol utions-from the dilution series

- nd 10 st ocig a0l uti ons-17on .
| b er ol ate Mbmﬁg‘héfaﬁ at .37C
i to

icrotiter plates and incubated int
and the plates exan ne @rgz‘ hotf-g L ' '
detjernmine the turbidit 2 1 1. [Thes#BE QuoARL) |

oot

us %etz{fes termne [the T&. 2 4—hours
“indubatioh at 37.¢ . 25L s&HA8s. of 't e fluidggkspm

the¢ . wel | s w Thouyvisibte-bacterial-—gr four“wells
- -up_S-\ﬁe!eéz nocul at%d ont 00955i ent ag hr pl'lg&eqs?'gs N
spot s and Tncubatetd—at—3+C ower‘ 6T}‘P7§ﬂ?%

determ ng the MBC. 30 101 ,
growth an sub of 0.191 much reduced from Initial inoculum to about 10%m]

Concﬁz,s'fo;zs
The results demonstrate that in the absenbe_ of light Compound-lo has Io:w
| M{C and MBC value's. These da'tg indicate that | ,Co‘mpound | 10 13 |
considerably more potent as an antibiotic than some traditional ant{blotz
(see Table 2): - -
20 '

" Table2

) MIC and MBC Values fo.l_f compound 10 and conventional anﬁbiéﬁcs

Compoun§ C I MIC Values (11o/m1) / ' MLBC Valnes

_ o | - (ug/mlL)

| Compound 10 - I 0.0955 - . } 03-82)
| Vancomycin - I 1 4 ‘ll6b '
lZ}WOX@'(Liﬂéded) Y T4 '>64°'  |
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WO 2006/ @®0765 PCT/ GE2005/0024 7 Results The results

denonstrated that the IYIIC for conpound 10 in the

absence of |ight vvas 0. 0955 pg/nL, and that the_}bgj?
WO 2wesR0053852 gg/nl s (Table 1). Tabl e 1 10 MEETAB*NRE"7

data for Con'pound 101C(Pp/m . MDC (P g/ )

Serl e)scrln ]9 095 to eten mvnQo ':1%5\11[\495 qqgflgﬁglﬂ Qoech'LSL
gr OM h am- osmve af lflg te A pbd- ddod! drmimicrobial
i noculym Lo, i oy 47 wsi ons 15 The results

dempnsdihater Erh@tm lvﬁmtalﬁﬁbaecaﬁeﬁ\ﬁawcu‘f 1visghts. €onpaantsyhBetic
has | QWcophikife. AiehidMBfar M @dnts @6l Crhisempda be); HTd0Ic2A66-72 hat
Corpgrghs 20 «i &. /rc@ns baesiakl yctivnr ¢ {poeyrn gggingrFtaphylococel
ant i bijeirheCof tihrBicrSeae hemaeidiapt (3194, 4R Ai7H i ot i cs  (see
Table 2): 20 Table 2 M.C and NBC val ues for conpound
10 and conventional antibiotics Conpound . 1'VIC:
‘Values (U6/ 1 AMC Values /nlL

Ih
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RANGE CF REFERENCE ST
"'| 5 %@e

Conpound 10 0.0955 0.382 Vanconycin. 8 1 4-16b

Zyvoxs (Linezolid) 4a 4 ; >64 102 WO 2006/ 000765
PEr2OB20063 002457 (a) Critchley L4 et al. Baseline

study to detennine in vitro activities of dapt &y €iB3005/002-457
agai nst dam positive pathogdns isolated in the United

é%m E AR
e e S K v -

YEB o tRANGE QEt REFENEREE LoFR3 3R %
sem I@i’f‘é ic 5 glycopeptide. Antimcrobia ﬂﬂ\\gen
and Chenotherapy (1997)( 41(10):2165-72 (c) Fuchs PC

at al. In vitro bactericidal activity of daptomycin

agalrﬂr;st st aphyl ococci. Journal of Antim crobial

Chenllld Minapim 01 VD2006/000

7 6’5PT$CT / 8%?%?5/ 0024?76%12_1%% é) er Compound 10, over

A1\ angp AL oG FdinsT ACTI VI TY
dins ﬁﬁlﬁg@f%ﬁge& ’ﬁPC%Eemmed using

SFReLIVI Prd Aviimitiivion Mer@ﬂﬂ%&?ﬁ s (MRC's)

'(Iv f und 10, over a range o
sti !ailt%sﬁ}énng%rgl Eiqﬁf e ogige Q@%mbmbbodegﬁf m ned usi ng

| soSensitestm broth and M ni nrum Bactericidal .
concentrations (I1vLBCs) deternined by subculture onto

IOCoIMeHuaiakMrdjod agar. 10 Methodology 1. A 5 ng/m stock

solution of Corrpound 10 was nade up |n wat er

1. A5 mgml stock_solution of Compound IO was made up in water

. A series of dilutions were undertaken to produce a range of

concentratlons bct\'.?veen 3’7 () OOI mor/L

20 4. The cultures were then diluted with fresh broth to a final ;

3. The test mcroorgamsms were grown up ovenn:ht 1 IsoSensitest®
broth

concentraﬂon

4
~ of 10* organisms/ml and placed on a shakel for 90 minutes at 37°C

- 5. 90 i of the broth culture containing - the mmroorgamsms were

 transfetred to each of 12 wells in a YOW In a microtitre tray and
Tepeated in a control tray four orcramsms per fray.

| 6. 90 pL of the appropriate Compound 10 dllutlon was then added to

ea.ch well containing orgamsms to give a final dilution Series ﬁom 16
mg/L to 0.0005 mg/L '
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2. A series of dilutions were undertaken to produce a
range of 1is concentrations betcveen 32 - 0.001 ng/L
3. The test m croorgani sms were grown up ovemni '

ht in __
wo 2h@&ReeRsi test0 broth 20 4. The cul tures mer‘??’?fgﬁ"":"ooz‘m

10

nmg/L to 0.-0005 ng/L 30 104- WD 2006/ 000765

.amd ThecMIBT edlen Wwhes deoordedralles OHRE |
~was recorded and 25pL from wells show ng na growth was

T eS|l kSAEE 1618 of fclahlis cdch ay Table 3

diluted with. fresh broth to a final concentration of

104 organisns/nil and placed on a s akﬁ}r foﬁ ngMh s
N NUTess oAt 87 @efe ng0cd el arrbingHBtRd diyfie s 10T =+ haut

~containing, the mcroorganisns were transferred to

each of ‘12 wells inarowin ainicrotitre tray and

25 . di Nt ok <t ray - i SETBTEerh W
¥ ay BE G FocSufed RA® aphiokoi, etk sRE e g oRth was
di | “tﬂ?cgoljhgr"%t%sonﬂ‘ﬁﬂmﬁ Fb.OMFe@GHReMBlhataNt ai ni ng

or ga o'give a final dilution series from 16

PCT/ GS2005/ 002 Fa7 . T The sol utions were .m xed. wel |

b et et the
subcubbdulined. ont o bl ood -agar for hEC detennination s’
The 1\ C values were recorded after overnight .
i'ncubat’i on" of the subcultures. 10. Controls of

AR R o e ot e

1 organismin each tray Results The

Results |

The results are shown n ',i_?able 3.

Table 3

MIC and MBC valigs £of compotnd T0 and conventional antibiotics

[oemom ~ |swan | qpit 10 MIC| Cpa 10 MBGY
S R (mglL) . . (mg/L) .
(@) Staphylococcus aureus (methicillin résis‘l‘anﬂl"' S I
T atccBAA44 | 05 | 05
Experiment 1 ' , '
‘Egperjm'entz_ . 05 R
| Echﬁx_:ﬁentS 2 2;'
Experiment. 4 B 0.5 1T 1
| Bxperiment '5._ 05 >1
E}iperiment'fi 05 1
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M C and MP C val ues for conpound 10 and conventi onal
antibiotics . d _:. CP pd 10 MSC Drgaazrsin Strain
‘f@z‘mﬂﬂ@ﬂ(‘ngll ) (mgt) (a) Staphylococcus aureus.
(naethicillin resistant) ATCC BAA-44 0.5 0.5 PCTIGE2005/002457
Expe eriment 2 '0.5 1 ------------------

Expe ; 2 2 eriment.4 0.5 Expert+e

O. 09:%{}5%%” men %Pfff’% 1 105 7@1@’2’00&&? 063 70 MEC

: 200570024i 7| 7rJaizi nl Streigk/Cpd ZH #NOr@pd

AjB (nz~TLJ (m T NCTC-11939—6-5-0.5
I | VI RSA- 15* MR ISR386* 0.5 . 0.90.5 (
St aphvl ococcus au €olsiRSAethiciflin sensiti
657105075
[PMRSA 15% 1 ’
1
L /EMRSA-M* 05 - ) s

{ (5) Stap/wiococcus aureus (methicillin sen.s'mve)

|

71

INCTC6371 ] 05 I 03 I
.

|
I |ATCC 25923 = |1
/ (c) Staphyiococcus epz’denﬁidz’,s' (mez‘hiéillin' resistant)
{ 38808* | 03 0.5
f 33759+ 05 1
f 33659¢ [0
{ (d) .S'z‘qpﬁgzlococcus epidermidis (methicillin .s'enszm;e)
37453+ f 0.5 (
(g) Ez*zl‘erococcu-.s' Jaecium
(NCTC 12204 ] !
|E1e BB 05
I
B2 I
I
(D Enterococcus faecci[i.s' -

_[Arccz9212 ] 1l

=
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ATCC. 25923 0.J 1. (cJ Staphylococcus epide"nidis

(methicilliii resistant) ~0808* 0.5 0.5 33759* 0.5 .

1 33659 0.5 1 36572 0.25 0.25 (d) St aphglcococcus _
WO v(ﬁ@h@@ﬁd’lal dis (naethicillin sensitive) 3745FCTICEIYSRO2457

(e) E2terococcus faeciunz NCTC 12204 1 1 El* 0.5 E5*

0.5 219* ..0.5 0.5 E44* n 5 0. 5—(9Enterococets

faecal js ATCC . 3 700aEC| CBR6I0 MBC
petsEEstos ooé%’?égvxo 2(106 0765 Organ(,gmtral n :pd
10 MMUC Cpd 1Q IfBC (n2p/.)"(nZ&it/ O E4A* 05
O \ 0.3 0.5

E4*
- 0.5 | 1

E10* L

0.5 1

E37* : | |
- *= Clinical isolates,
Conclusions

The resuli:s damonstrate that Compound 10 has very low I\ﬂC and MBC
| values for a rancre of gram—posﬁwe bactenal strains. The IVHC and I\/IBC

Values are a.lmost identical w1thm the hm1tat10ns of the methodol@f"' S

suwestmtr that the, mode of antlmlcroblal actlwty is bactenocudal ass
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0.5 1 E37*" = dinical isolates- conclusions 5 .The
results dermnstrate t hat Conmpound 10 has very |low M C

XA 28003l ues. for a range of gram positive
bacterial strains. The. NIC and NMC val ues ar eP@l/@Baas/002457

identical -Wthin the limtations of the methodol ogy,

sugg éé‘ﬁ“ﬁ?gﬂ Rat Tosacapderssfroad timi-ghping, r & dld“ﬁl\é"? HAREAN

bact& ggl dal asp 0 opposed to bacterios
20067000765 PCT/ GE20B10024' 57 EXAMPLE DI TOxICr:y
TESTI NG OF COVPOUND 10 AGAI NST HUVAN CELLS

. Met hodology | 5 Test conpounds were screened for
t oxifdethpdag@ipnst cul tured human skin cells using
pormal human epi dermal keratinoc rtes (NfBJK) and

normal human dernmal fibroblasts (f F), purchased from
The, NHEK .

Cel [T8ys tempourBlsofvesh B0 Hﬁtet e p%é%,gﬁég glotxégedi hman skin

and NHDF cells were use

TheS“ebPHiBg | |
e iBgvisrmat deceh whiderhablan @ﬁ%ﬁ%@é {115{: Hgf-ma o

: otitre: plate) and vverea
oveif"ﬁrgnﬁﬂ %1r gl Theaaster (NEEVE), @Mr@%h from CelISystemg

Blofeehnologle GmbH, Germany.

10

13

The NHEX and NHDF cells were used between passacres 3 and 10. The
cells were seeded with 7.5.and/or 15 x 10* cells/ well (mjcrotltre plate)
and were allowed to attach overnight in an incubator (37°C, 5% COa,) ~
After incubation with different concentrations of the selected

photosensitisers for various times, the cells were incubated for 24 hOllrS

_ in the darl,

20

Tozicity was tested by standard MTT-assay Mossman et al., 1983 I
Immunological Methods 65 55 — 63). MIT is an indicator of
metabolically active cells. Dependent on enzyme activity in mitochondria
a colour reactlon can be visualised, which can be measured by BLISA
reader (540 nm). The cell viability was normalised to one, which means
the OD values of cells after incubation in the absence of a test eempound

were normahsed to one. Each eXperiment was repeated three tlmes
Results

Results of the tomc:lty studies in Leratmocytes and fibroblasts are shown
in Figures 2 and-3. The data demonstrate that Compound 10 does not

demonstrate an innate toxicity for exther normal -human, epidermal
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After incubation with different concentrations of the

sel ected 15 photosensitisers for various tines, the

cells were incubated for 24 hours in the %%{)ﬂfés%odszmzﬁ?
sshan e(t )

wo illonkeist y was tested by standard MIT-assay

10

the cclls were. sedmentsd by csnmfuvatmn to remave the fracuon f

15 VSDS to obtam cell lysatf:s

al ., 1983 J. | munol ogi cal l\/bt hods 65: 55 - 63). MIT
is an indicator of tab al| Ee\khﬁ:h are
Repsancenes on nerimhélﬂ ng?ﬁ}a ﬁg tl%%% cﬁ/q%g a col our

reacti on can ua 1| whi ch can be neasured by
Enowsato hgdderd “?’5%0 3. HRe cel | viability was

normal i sed to one, mhlch means, the OD val ues of
cells after incubation in the absence of a test
compound were nornalised to one. Each experinent was
repeated three tinmes. 25 Results Re f the
EAGiyE SBINDIBIS OF Ek@@héﬁéc‘\}%’%' %\t‘ipg BT A e
shown in Figures 2. and 3. The data denonstrate that
Eenpound 10 does not 30 denonstrate an innate tOXICIty

for-ei ther normal human epidermal - -108- -
‘ PCT/ GB2005/. 002457 WO 20061000765 | eratinocytes or

| i ot Ak E.adolidoses which are
tﬂm@ an ahflb-bacterlal effect. 5 EXAMPLE. E:

BI NDI NG, OF EXT MPLARY- GOVPOUNDS W TH ‘BACTERI AL CELLS
Bi.ndi.ng .of Connpounds-8, 10.:and 12 with E. 1
_ %:ahd;zz eelib eras@rmcusm:bé‘om R W | @P%ﬂ%%%%ojrppé’ﬁ ng? g‘t

" vanous conceltratlons (1 -7. 5 pM) AL ﬂle end of thc mcubatlon penod;

unbound test compound and the cell pcllet was e suspended m 2 ml of "3%

f-‘:frer ovemltrht mcubation Wlth SDS

: EllIlOUIlt

'spsctroﬂuorunsﬁlc analysis of the cell

of cell—bound test.._._..,compound_________WaS_ ESTJmBISd by

compounds n the cell lysates was calculatf:d by measulmcr the mtcnsmes |

o]
Lh

" was expres

* The am

at the maximum of the emission ﬂuo:ssaence spacn*um and mterpolatuncr
the data on 2 cahbratlon plot. The amount of cell-bound ‘test compaund
sed as nmoles of compound per mg of cell protem The protem

.conoejﬂratlon was determmed by the method of Lowry (Lowry et al

1951, . Biol. Chem. 193:265-275). -

All expcnments were Tun in tnphcate

: averace of 3 determmauons Wlth standard ds\rlatlons

ount. bf porphyrin i‘scovered from the cells is shown in Table 4.
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10

Wy

Al - experi ments- vve@”FMﬂéx&'t

. Beund-conpound ) wnol esf‘rrg cel

vari ous concentrations (1-7.5 pMAt the end of the
i ncubation period; the cells were sedinented by
CERA2PeFUgEEI on to renove the fraction oil unbound
test conpound and the cell pellet was resuspendB@IGR2@s5/007457
m of 2-%15 SDS to obtain cell lysates. After

overni ght incubation with SD8ghide anount of

cel |l -bound test. -conpound was estinmated by
spectrofluorinetric. analysis of the cell lysates. The
co ceé%tratl on of the——conpourds—i-n-the cell lysates
Was reghavédnb meagorhiQo 110 S, e

maxi nefacetpdihes efi ssion f uo:ﬁe}:g)cenc@r}?ggc{%%ucmﬁﬁﬂ&m) ]
i Nt erpol@@g 20{the data on a calibration.plot. The
ampunt - cell-bound .test conpound was expressed as
nmp ound per ng of celT proterm —The—pretern—
con g@ﬁ%ﬁé‘?‘ TPwas determ ned by the net hod of Lowry
(Lovvry at al. 1951, J Bi OIJ Chem—193+265-275) 25’

i-plompigcing | he
regpresent the —gverage of—3 u% v oﬁ&:ﬁ&h&%g

term-npations Mth
stfandar & ®evi at ijon®.02%heqamount r n A
f romthe—eet-s—irs—shown_in Tabl e@f404ﬁ)qub% V%%Egg.‘%’ggb

2006100065 PCT/ G Q,gg/_p@%?t 7 T@E%gﬁbsg%ongfemﬁrﬁféﬁﬂs

(a) O i ngs pound 12 Congourre-+—6-
0{01 "0.0240,01 Ongﬂé?g g«o 0p6@.- 86+ 0041 ( 0. 05842 D002
O} 151 O.PZ 0.2740.05 } — '

3.670+0.7

2.70£030 | 27040354

(b) 3 washines

[ _ _ } Cormpound 8 Conpound 12 I Compound 10
001 } 0:009%0.001 | 0.021%0.005 / 0.01540.0004

01 [+ 0.030 +.0.02 0.089+0.02 | 0.078+ 6.02-
05 | 02742015 | 0624010 | 05344 0092

| 1 2.230%0.8 1.930£020 | 1.278+0.102

The resulfts shown in Table 3. show that the three test compounds bmd to

E. coli Wlth sumlar BfﬁClGIlcy and that about 5 0% of the compound that is -

“associated to the cells at the end of the mcubat:on perlod (5 min) is

removed by 3 washmcrs with PBS,
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0.5 0.522 0.2 0.806 0.14 1.542 0.350 1 3.6700.7
2.70030 2.700354 (b) 3 washi ngs Conpound 8 Conpound
12 Conmpoundl o 0.01 0.009 0.001 0.021 0.005 0.015

: B2005/002457
WO 2866289735 101 0: 0300. 02 0.0890.02 0.0.780. 02 PMEWBGB2

(¥}

5 0.6220. 10 -0.3340.092. 1 2.2300.8
1.930,0.20 1.2780.1.02 5 The results shown in Table
3. show that the three test conpounds bind to E.
cpkiwirt B BiSTubarTefST@Escy and t hat about 50% of the
conmpound that is associated to the cells at the.end
of the incubation period (5 m n.).- ‘renoved by 3 :
%?T Iéé%z with PBS. 10 110 '"'O 20061000765 _

582892457 EXAI SIPLE r: STf EILITY STUDIES'
Chemical stability 5. The foll owi ng EPLC nethodol ogy
was established for the analysis of the exenplary

CORPINAEnOHPLtemerveiul dgnwad lestahBsirodor ﬂlfbﬁ:\y@léfms of the

det ecti on T)y M/ at a wavel engt3i of 420 nm which is

, —vssfcmtéwmompouﬁ@omesév@ﬁ@ounds In order to monitor

lo.inpurities not related to the porphyrin structure

- (and therefore not absorbing at 420 nm WV spectra of

e kS VT SRATRNBS (Tt et el W i,

 UGhASI A hely SHELIR RoftRed @BRiounds. In order to mf’mt"‘-'_;..

10

' n;npurtttcs not. related to the, porphylm structure (and the fo

: 'ebsorbtncr at 4"0 mn) UV spectra of the Whole chromatoo'ra.ms

also. recorded between 200 nm and 700 m by DAD (dlode arra,yf,'_ o

detector) J.n certam expenments

Column - ‘;2" S ‘“.Zorba:\ Phenyl 230 X4 6 mm 3 ;,Lm
- ;T-Eltie'nt;A_.:'. 13 g SOdlll]It dodecylsulfa.te + 1 mL"

20 .

: 'fom:uc a01d in. 1000 mL Wﬂtel‘ '

,EluentB '- 15 g sodmm dodecylsulfate + l mL

fom;uc ac1d m ’700 n:.uL-Water + 800 m o

- tetrahydrofurane
.H(-Ertadient: , -
) ‘-_Time :E_iuer;rﬂ o i
frin] | L% | an
0o | 50 ] :
31 | 65
32 | 90
EERN T
3| 50
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I's Columm: Zorbax Phenyl; 250 x 4.6 mm 5 pm El uentA
1.5 g sodium dod. ecylsulfate + 1 nmm formc acid in
WO0Qoddegyat er Bluent B: 1.5 g sodi um dodecyl sul fate +
1 m formic acid in 200, nL water. + SOD nL POI/GB2005/602457
tetrahydrofnrane Gadient: Tine B Zueni.B (mnt 1W
50 31 65 32 90335.0. 43 . 50 . 111 W :
2006/ 006765 - PCT/ GS200i / 002457 Flow rate: 0.4 nihnin
Det é¢0Foi4ie:420 urn Col upd gppgpature: 25 C5
Injection volume: 10 | Sol utions: Porphyrin

ﬁj:& FYU5-were dissol vBY) hm el uent A to. give a

der
fi n@'ol&ﬁﬂctﬁﬁﬁg @éﬂuon of ,%pp{:om mately 0.3.ng/m. 10
5 Injection volume: . - 10 i '
a Sol_-_.u._tmn_s__: e - Porphyrin dex‘ixraﬁvest#e‘fﬁ"‘d‘i-‘é‘s‘63‘6& g

eluent A to give a final concpntratlon of

approumatuly 0.3-mg/ml.

10
N Typlcal retenﬁon tzmn of the exemplary compounds was apprommately'
8 mmutes ( 18 minute runtime) ‘

Qualitative stress tests were undertaken on the exemplary compoimds of

15 = the inventfion. Analysxs was undertakcn by HPLC & 1.C-MS. . The e

compounds were stress tested in solid form, in an aqueous solution and a
. solution. made up in phosphate-buffered saline buffer. The samples were

mmalljr incubated for 7 days at 50 °C and g sample removed for testing.

'Ihe samples were then incubated for a further 7 days at 70 °C, samr)les
20 removed as before and the samples incubated further for 7 days at 90 °C.
| HPLC analysis of freshly prepared solutions was undertaken and
_ compared to the Samples aﬁer 7, 14 and 21 days mcubauon A Vlsual
companson of the chromatograms was then undertaken and the content of

the mam products and by—products as area. peroentacre values determmed

25 (see Figure 4).

The 3D plots of the chromatoora,ms show no md1cat10ns for additional

| formation of fragments (no signals at lower Wavelengths)

30
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Typical retention time of the exenplary conpounds was
approximately 8 mnutes (18 mnute runtine
Qualitative stress tests were undertaken on the

WO -,{ﬁ‘,%(@({mlﬁary conmpounds of 15 the invention. Rﬁé‘l{@%ﬁ&(@w/@@gﬁ

L]

10

20

- Staitikip alf. aen;plarja compoumir In

" 'and one reference oompo
e ovor 13 wesks 111 polyethylenc v1als m Vanous aqueous—basod'

ertaken by HPLC & LC-Ms. The conpounds were stress
tested in solid form in an aqueous solution and a
iﬁ'e l]sidtqa FIBge supoba thh oa}o}jhﬁt as?{dau'—i;]f éaﬂgd??m Retisgs peich

e'sanpl €5 were initia [ ncubat.e 0
ch@nel] ﬁleslanm}oktedaee&tﬁwléa Q‘féﬁC¥t g@@ﬁnﬂ-‘l qﬁ%o%sanp%?@elpgp
t hen incubated for r.t her e C:
degradaiifmyen sioespebd i Qg‘%?egélfl%%% Feaf
further for.7 ?\gys at 90 C. HPLC analysis of freshly
ﬁ@@p@%t@]aﬁs%l ns was undertaken and conpared to the
sanples-after 7, 14 and 21 days incubation. A visual,
conparison of the chromatograns was then undertaken
andchbeneontent of the main products and by-products

--as-area -percentage val ues determned 25 (see Figure
'4). The 3D plots of the chromatograns show no

hamansintd sode ile B Sl BLRIER B B RATORLE s che

Sempeot EUE SndE ) TR Ba s of, B e

408,124 95Plpnar edakiten, ebpRCanDonpesnd §0 2nd 12, e

m-ni degradation.on analysis-of -solid

: %Ha%)a Egmgﬁﬁﬂitéde@@ I i doiio HeentfBdiend fgqeactien] Wenunbers

Concl usi ons ;-Conpounds 10 and 12 -wer.€ Both

" found to exhibit good” stablllty and were very stahl'e

even under the stressed. Conjd(;vtnlzz? wr% the test.

s
Wiz

und (Compound 1}, stored at 40 °C in the. dar}L

‘ fonnulatxons wWas evaluated as follows

Sodmm laureth sulphate (SLJ:,S) + water
- 9 1 Water othanol |

B . SLES+9:1 wator ethanol

UV 3poctra were reoorded over the range 350-700 nm over a porlod of

7 woeks and a visual evaluation of the samples made at § weeks. -

The. results indicate that all oomoounds tested e};hlbltcd crood stabﬂlty _

over an eight-week ponod (soe Flgure ).

" The stability of three exomplary oompounds (Compouuds 8,.10 and 173 S



10 Al though Conpound S was | ess stable than Conpounds

.10 and 12, the. stability denonstrated was found to

MO gedsfopsent for practical use. Stability' of

exenpl ary conpounds in formul ati ons 15 The st aBCFiGBzoasHg2457
of tg;eiiexenplary conmpounds (Compounds8, 10 .and 12) .
and &we Gahprencs eooou Rk ¢ A)..stored at_40C
in tgﬁ‘ rIr over 8 weeks |%Bg§fygg% %as%ﬁ§? Kst0j h7 weeks
vari o008 ‘3 @H@&as based fornmulations, was eval uated as
follows: 20 Sodium |l aureth sul phate (SLES) + water

9:1 water; ethanol SLES + 9:1 water: ethanol 'UWV

spectra were recorded over the range 350-700 urn over

3 pegkggllpg weeks and a visual eval uation of
t he ‘sanpl €5 n’aééggfz“%}}vgéé@?mﬁ@@@@éﬂmwm gate that
al |l conpounds tested exhibited good stability over an
ei ght -week period (see Figure 6). 113 WD 2006/ 000765

PCTCEE20@8H0NPwAS festdiodt 10 LA
'"st abl I |t st udy vvaes extte%ged todast?%m%gfql?ula(@@énﬁ %ﬁm@rd
[ GOxiatyTEST OX| QERHFEST NG Sy SO Y

Q.nas tested at. 3 2 nMin a’"topi cal
for I‘Jli"gg % e Compeuharidd healetestettr nal toxicity test
got 0 determne if any clinical or histological toxicity
for the conpound could be detected. 10 The ' acute

-t oXihug ta}tuﬂarﬁﬂ;@ﬁ ] elines for the
t est i ng of chemgcgr%fggéfigoﬁa%% éﬁpg) @flﬂédﬂsaﬂﬁm the
EMheAncﬁle /Séétidﬁai il Effects Test Number 402: Acute
Dﬁn:nal Toxicity. -

15 Results and Conclusions

After cllmcal macroscoplc and J:mcroscopzc observatzon, no clinical

tcmcology was observed. No hlStOlogIC&I tomcology of any major oz:can

(mcludmor the skin) was observed.
20
~In conclusion, Compcund 10 does not result in any acute toxic effect in

fact, no 31gmﬂcant clinical or pathologzcal swns ‘related 1o the substanne
or its vehicle application were observed. -
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1s Results and Conclusions After clinical, macroscopic

and m croscopi ¢ observation, no clinical toxicology

was observed. No histol ogical toxicology of an ma]j-;or 3
B2005/602437

WO 20068@nes (i ncl udi ng the skin) was observed. 8%

concl usi on, Conpound 10 does not result in any acute
toxic effect: in fact, no significant clinical or
patdialsogi cal signs related to the substance or its
vehi cl e application were observed. 114 wp 2006/ 000765
PCT/ GB20 (510 0024 5 7 dans j 1. Use of a.conpound

: ﬁ; dif 2;}%&% EI? -.BB&‘:P?’%@& f e eP@iatd BN e peeparation of a

ng orf attenuating the growh of ~ 5

- microgroani AP Iy a \Ekwd ohi ehedlormgnotheongravgd  of

w

10_7....“ e

15

"exposing the conpound to a photodynani ¢ therapy Iightcr

SOUI CeyiBfoofeani@noBy namiethad eviigly A0S mes COREPTESUFER |
Y, ZYl, N HaZ H NYzZn3...,. 10 v@h%reilgl;
the compound to a photodynamic therapy light source or a

. . somodynamic therapy ultrasound source

wherein: .

XDX;;_,X3E111C1X4 iﬁdgﬁ‘eﬁdénﬂy reprégéﬁt a h}’dl‘ 6géﬁ_ Egtom, a
L -_--..lilﬁopﬁi-iic mﬁié:ﬁf,' a pheny! group; a-lder_ alkyl. alka:ryl oraralleyl- o

group, or a cationic group of the following formula;
~L-Ry-N'R)Rs)Rs
7. ‘wherein:

L is alinking moiety or-is absent; _
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(optionally iReeky apd & in p@den&g@@res@ﬁﬂma:%?g%gﬁ%d .

Xr, X, 3 and X4 independently represent a hydrogen
atom-a |ipophilic noiety, a phenyl group, a | ower
whleghgooabdear yl or-al . al k-y1l 15 group, or a cationic

group of the following formula; -L-Rl -N (R2) ER3YFeR0051002457

wherein: 20 Lis a-linking noiety or Is absent; 115

WO 2006/ 006765 PeIABIA05LNU aqz% [Ognpreéents | ower

alltyl ene, |ower: al kenyl ene "or 94%1%@ or 10W€1

which-is opti cﬁi@’lﬂﬂ%mb&hjchu&%@ubﬂa @ ' one '
substituents selected from Il ower al }P)myuf’%ftﬁtﬁ@&% one or more

al |yl ene (opﬁl %ngtlpglts. ﬁ@l@ﬁﬁegpﬁ@m widvieroxigeNiower  alicylene
fluoro, R%I%@%_{l' %93 C(O NRs R9, NR1
OR 1 and N fergu Vﬁﬁlahmgm ﬂndﬂpemﬂge, TR,

Toner ol 1 ynyt ey ar TP R ARG oM K and

optional |y substituted by one or nore substituents
selected 10 from | ower .al kyI Tower alk lene 'y

C( O Re, C(O) 7 R9a NR1oR11l and
~ Zi's-CH or Cl]éeﬂf T %g)ny or Wellﬂﬁ’mdmﬂammﬁﬁwb% are

i'ndependentl | oner al kyl, |ower -
al kenyl or | o%ﬁ%ﬁi?%@ﬂ%@ RPE ¢ Mpfcesibstinvdits belected
loare * from lower alkyl, lower a.}_i{ylene (optionally mterrupted

with oxygen), aryl, OR,, C(O)Rs, C(O)ORy, C(O)NR8 Rs,
NRmR.” and N+R11R13R14 .

Zis—CH or N; and

Y3, Yo, _Y 5 and Yy are absent or independently represent aryl, lower
 alkyl, lower alkenyl or lower alkcynyl, the latter three of which are
optionally substituted by one or more substituents selected from .
lower alkyl, lower aliylene (optionally interrupted with OXygen),
“aryl, ORs, C(O)Rs, C(O)ORy, C(O)NRgRg, NRygRy1, N'RiR;sRyy,

- or taLen m con_;unctmn to the pyrrole ring to which they attach,
_forms a cychc group, and

Rs, Rs, Ry, Ry, Ry, Ryg Ryg; Rzz, R13 and R14 llldep“ndenﬂy
represent H or lower atkyl |

provided that at least one of X, Xz, X3 and X4 is & cationic oroup

as defined above and at least one of X, X,, X3 and X, is a
hydrogen atom. '
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optionally substituted by one or nore substituents
sel ected from |lower alkyl, Iower alkylene (optionally
interrupted with oxygen), 20 aryl, OR5i C(O) R6,

wo @0RZ, C(ONR R NR s 9, laRu, N R12R13R14PCTE{B00S/002457
taken in conjunction to the pyrrole ring to which they
attach, forns a cyclic group; and R5, |76, R7, RS,
R9, RIO Rl11 R12, R13 and R14 independently 25

represent Hor |ower al kyl prov tlhat t n

ol X1, Useof grepoxapyngt gt é%@‘&lﬁﬂi%?%‘ @% %Iegugfm%?% of

above an at | eagt- one fad I S

hydrog‘@ﬁ s a8 L aTB00 /?)%E?é%u%ﬂ/ﬁé%zoé% N5 459

2. Usergfc &ggﬁg@d 2OhefrRamshah! doé@eh@n/\cmmphlqe exposing
One

prepar cament for killing or-attenuating

s the grgut fyBfound g6 ogr ghnsdpnyica therhpdlighi cougersor 2
not conpri se exposing the conpound to a photodynanic
t her apynbilgimis therepy ottrasouséAedFhan c t her apy
uItrasound source-a-ZYi N % Y2. 3 n3 I

- whefein M is a'mefallic element or a metalloid element

10 and X3, %, X5, X, Yl, Yo, Y, Yy and Z are as defined in Claim 1 .
, 3-- ,- A uée'accordlna to, Clann 1 or 2 Wherem the medlcament 1s forl
: k:lhncr Or attenuatmcr the orowtb of ZII].lC-I‘OOI'g&HlSIIlS by a method o

) Whmh d0°5 not compnse exposmc the compound to a SUIIlLlhlS

15 . Whlch actlvates antmucroblal actmty

4, The use accordmﬂ to any one of the p1ccedmcr clalms Wherem the -
compound Ehhlblts anti-microbial activity m the absence of
irradiation with a photodynamic therapy hght sgurce Or an -

2  ultrasound source.

5. .A ﬁse according to ény one of Claims 2 to 4 wherein M is a

divalsnt or trivalent metallic-element.
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wherein Iv! is a netallic elenent or a netalloid
elenment 10 and X1, X,, X3, X4, Y1, Y2, Y3, Y4 and Z
vas eovdmodetined in daiml:. 3. A use according to

Caim1l or 2 wherein the nedicanment is for. kﬁ'@'frfvﬁ@ﬂa/eﬁﬂw

or attenuatl ng the growth of mcroorganisms by a

met phod t _conpri exposi ng t he conpound
to a .st | rru gg@jvﬁ? Ew’ ggt io\%z}l%n%‘m“? Aivdiessindyt is selected
acti vi tyﬁgﬂ}j USg (B¢ o ark

pr ecedi n%acl ai E)wher(g?n tﬁmﬂ ;(pﬁﬂ mfjhﬁb Ig%d (1), Mg
ant i - mi diQbid(IacRivINI(II)j MHR’HE\ AR Gaa Ty r radi ation
wi th a phot odynam c t herapy Ilght source or an ao :
ul trasound source 5. A use accord| ng to any one of

CI ns t erein Mis lent or trival ent
et aI | i C%Le S arﬁordmgltj_)7an5r % ‘2%@3?‘@@0?6@ 4 wherein M is a

T oG, o SSEIESOLIOND A0 o,

-(||) La - (LEE); Lu (BHE) Y (Hi), tn (1) cd (1),
(U, Ai(Il1), Ru. Ni(I.1), M(IIlI), Fe(lll) and
Pd@l ). Asu»%‘ 'dﬂSGQI mcatﬂch}dlong dfctharptewaiglceaagn@d@rgmt?h

4 vvher i, é@a netal | oi d el enent, for exanpl e

10

15

SI|ICO ﬁﬁ%ﬁ&ﬂ&t(ee) 8. A use according to -
any one of the precedi ng clainms wherein Y1, Y2, Y3
and Y4 are absent. 10 9. A use according to any one of

tge pr A use
accofd?{flég%a o% gﬁﬂ)@ dc?qgj %@%ﬁeggréeécé%c?@epm W@@IZ]IS*
Riis .

IQ. A use according to any one o‘f the preceding claims wherein R, is

aH’ynerne oroup

1L Awuse according to any one of the preceding claims wherein Ryis—

20

25

(CHa)y— and ‘m’ is an integer between 1 and 20,

12. A use acccrding to Claim 11 wherein ‘m’ is an integer Dbetween 1
and 10, for e:mmple between 1 and 6, between 1 and 5, between 1
and 4 or betwcen 1 and 3. '

3. A'“l:isé according to Claim 12 wherein ‘m’ is 3,

14. A use according to any one of the preéeding claims wherein R,, R,

and/or Ry are lower alkyl, lower alkenyl or lower alkynyl groups. -

118

~an unsubstituted lower alkylene lower alkenylene or lower. . . ... . . ..



15 an unsubstituted | ower al kyl ene, |ower al kenyl ene
or |ower alkynylene group. 1.1. A use accordlng to
any one of the preceding clainms wherein R is

wo Agooonss i s an integer between 1 and 20. 20 .PCT .B?ﬂ."’""'}"ﬂ

10

15719

use according to. Claim1l wherein "m .is an integer

_between 1 and 10, for exanpl e between 1 an

bet wees hscancorBindabwebmml 1 4aikdeneldr Roediie éﬁgimaﬁd gre

25 13. A use accordl_n]g o Cdaiml12 wherein "m is 3.
14. AwsebatesAdPIE £

&f'Pdne of the preceding
clainms wherein R2, R3 and/or R4 are | ower .al kyl,
| oner allcenyl or |ower alkynyl groups. 118 WO

2006/ 0f A&gg@ﬁﬁﬂﬁﬁ?@%ﬁp@%ﬂw Wherefs usteaat one difiig.ths

vvhere NR,, R and/or L are .unsubstituted

lover al- gl 9raupsoylléouA whiehatc eulcﬁtﬁ'gfedo“@l EnPREHEY,

15 wherein at least one of R, R3 and R4 is an_al ky m
group sehbmdary sors (Bet GOHEE \ITOHP 0T i HEFF AT e

—or: terti aly an ne group--or -a quat-er.nary anmoni um

group.grayp. A use according to any oné of the preceding
claims wherein RLis 10 (€H) R and R3 are CH3 and

R4 is - (CH1)3N(CH3)2 18... A use according to any one |

of 71 he, preeedi.ng, ol ALipoubier elapRkeding dthy whereindRRys

re ea - A use according -

t ?Caz).ijle de; ah AR msf@cmland RJ mmﬂmml
according to any ‘one of the preceding clainms wherei N

is .
18.. A use accordmcr to any one of the precedmc claims wherein Ry is-

~(CHy)s— and Ry, R; aud R are each CHs.

- meian

19~ "-i“A use: accordmcr 1o-any:one: of the precedmc claims wherein Rl 1s

—(CHz)w and Ros R« a.nd& are cach CoHs.

20, A use accordmcr to any one of the precedmc claims Wherem L is
selected from the group consisting of phenoxy, henylene sulfonyl

amido, aminosulfonyl, sulfonyhmmo, phenylsulfonyl-amido,

- phenYlaminosulfonyL- urea, u:e’;h@e;- and Cﬂl’baﬁiﬂjﬁé_ hnkmg o

. moieties.

72-1‘. A use accbrding to Claim 20 wherein X;, X, X5 and/or Xy are

| 2 2y O

Whefein R is R-N'(R2)(Rs)Ry, as defined in Clalm 1 and ‘n’ i;

Can infeger between 1 and 3.

119

R R3 and R4 are each C2H5. 20. A uée .



sel ected fromthe group consisting of phenoxy,

phenyl ene; sul fonyl 20 am go, am nosul fonyl,

Wl Jooevgdazed no, phenyl sul f onyl - am go,

phenyl am nosul fonyl, urea, urethane and car barmRCT&EB005/002457
i nking noieties. 21. A use accor di ngto C aim 20

wherkgi. n X4 $ise@a and/ e rein R
is Rl N+ m)(m%oé%n fﬂ&’cgél%}% i %ai eI Fr‘ydq/%fm apes

an integer between 1 and 3. . 119 WD 2006/ 000765
.PCT/ GB2005/ 002457 2. A use a di E{g to Caim?20
wherein X1, and/or ) are Rm IN™Ris
Ri-N (R2)(R3)R4, as defined nn ddiml and 'm is an
i nteger between 1 and 3. 23. e according to Caim
20 wherein X1, K.i X3 and/or X4 are (OR)" Rmwherein
each R Iﬂ?‘ pen entl RI-V\%EZ)(RS)_R , as defined
. d ai MRy ﬁfhti@gmckmb@lamehadxd amel i

3and - S f 'n" and 'm is"an integer

- petween |- Ellt e %Qrg&f&ﬁ& élrge§)accord| ng to-any-one of
5C ainms 21. to 23-wherein 'n" or 'mM is3. is 25. A use
according -to any one of Cainms 21 to 23 wherein In'" or

"ig3. idase accorchnur to Claim 20 wherein }Ll, Xo, X aud/or Kyare

(QR)H

R

m

wherein each R independently is —R]——N“L(Rq)(R )Ry, as defined in
Clalm 1 and ‘n and m are integers between 1. and 3 and wherein.

10 the sum of ‘n’ ar_ld m’ is an integer between 1 and 3.

24, Ause accordmcr to any one of Claims 21 to 23. ‘Wherein ‘0’ or ‘m’
is 3 -

15 25.. A use .at(:c:ordmor to any one of Claims 21 to 2.3 Wherem n’ -OJ.
is 2. ‘

26, A use accozdmg to-any one of Clalms 21 to 23 or 25 Wherem n
and/or m’ is 1, '

20
27. A use according to any one of Claims 21 to 23 wherein I is mono-

substituted at the para-position.
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10

'p0$|t|ons

26. A use according to any one of Clains 21 to 23 or
25 wherein.C. and/or 'ml is 1. 20 ' 27. A use
according to any one of Clainms. 21 to 23 wherein L is

wo JR0Qu7aubsti tuted at the papa- position. 120PQAEGB2005/002457

20( 16/ 000765 PCT/ GB2005/ 002457 28. A use accor d| ng to
any one of Clains 21 to -23 wherein L is nonao-

dingsubst ideticest date @ amy hnpod Al L) 1o %nghﬁf%é is mono-
accor di ng to any one of O ains %% to 23. wherein L is
nono- UL RIS 3 TEETPRFNER r t ho- posi tion(s). 30.
A use according to any one of the preceding clains
wherein the conpound conprises two.cationic groups,

as,qdef | dnv 688 0PN B ®i Weshefeinfieis mono-
pc‘?phyléﬂ%% aJ:E'or {B, 3Dr| ng positions 5 and 10 15 or

ring pgﬁ&f.gﬁmmléﬁm&&tﬁo-p’mmom(use according to
Claim 30 wherein Xr and X; are a hydrogen atom a
| i'pophilic nnlety, a phenyl group, a Iomer al kyl

I I | .kg=I X2
il e wibeetogo g oB SR e Yl P ghbgnh he

P S et M e

hb fand
'ing. - phepRRiReTIs BsElo %ﬁﬁlﬂ%@h”é'ﬁmwﬂm e

ring p03|t|ons 10

and. | 54 SHoPaEsht 10Red®). 20-and 20 or ring
Bfé%”go . 33. A use accor. d| ng to Cl a| m 32

~wWherei s Xt -and. Xare ‘hydrogen and- -

31. A use according to Claim 30 wherein X] and X3 are a hydrowen'--

atom a hpOph.LhC moiety, a phenyl group, a lower allyl, aﬁmjsfl or

. ara]lqu group and X and X4 are cationic %TOUPS or viceversa. -

20

A use according to any one of Claims 1 to 30 wherein th;_e-

L2
o]

 compound corprises two'catiofiié groups, #s defined in Claim 1,
on neighbouring 'positions -of ‘the -porphyrin. ring, ie. at ring
positions 5 and 10, or ring positions 10 &hd 13, orng pasitions: 13

and 20 or ring poesitions 20 and 5.

| 33 A- -usev dccording to Claim 32 wherein Xy and X, are hydrogen and

X5 and X, are cationic groups, or X, and X3 are hydrogen gpd Xy

and X, are cationic groups.

34. A use according to any one of the preceding claims wherein at

.least one of X, Xo, Xyand Xy is a lipophilié moiety_.
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X3 and X4 are cationic groups, or X2 and X3 are
hydrogen and X4 and XI are cationic groups. 25 34. A
weeoaumorsdi ng to any one of the preceding clains
wherein at |east one of X1, X2, X3 and X4 is aPCL/GB2005/002457
i pophilic moiety. 121 WO 20G5/ 0007G PCT/ GBZOQ:S/ 002" 57
35. 3A.uséh. aserdhiighd @ therei.n th pophi lic
noiety is a g4 saturat%d@@s@r%ﬁ‘ HL? ﬁ tﬂ I 1%%7‘11 {1@’ 5 a
of for nuﬁﬁimm@tHSl)r@@thhmﬂam;m crﬂ)u | 51 acanhﬁltaege
bet ween 1.and s 36; A use accoréljl ng to C r(%PST 2)pCH;
wherat e o o ai m '

wher ei n pli]‘ G4 Ibe’ts\ﬁé‘éﬁ q2ehhetv®n ¥ and 2kxanpl e bet ween
2 and 16. or between 4 and.12. 37. A use according to
any one of Clainms 1 to 33 wherein none of X 1> X2, X3
Sand3&4 i & wseldcpomi & t& CTRLE se a cord| ng
to any one of the prg&cedl nggglvéjl}%ﬁlmﬁelw% a)i‘rtﬁll 8, for
X1, X2, ex3mplelbatvacs Tapdeayk berwsh 4 3% 1A use

- according to any one of the precedlng clai ms wherein

- the - is-conpound i s water-soluble. 40. A use -according

t 036l ai erein the co ou i,s 5;15- bIS(4- T
(3 [G’;I(s gan}Aﬂc Oafriﬁnﬁ(;o any P 81&11133311:0 33 wherein none of X =3

propy! ) xdi e g'&‘i{BLothﬂi &gyl - phenyl)
por phyri n di tg'E orl |

10
38. A use accordmg to any one of the precédigg claims wherein none
of X3, X3, X5 and 4 is a phenyl group.

39. A use according o any one of the preceding claims wherein the

15 compound is water-soluble.

40. A use according to Claim 1 wherein the compound is 5,15-bis~(4-
{3~ [(3 -Dlmcthylammo-propyl) djmethyl—ammomo]-propyl—oxy }-
phenyl}-porphyrm dichloride.
20
41.

A use according to Clalm 1 wherein the compound is 5, 15-bis- [4-

_ (3-'I‘methylammomo~pr0pyloxy)-phenyl}-porphynn dl—chlonde ‘

42. A use accordingto Claim 1. whereh tﬁe compound is 5,15-&5-[3'-
| (3—Tﬁmethylammonio-p:opyloxy)—phenyl}pomhyﬁn dichloride, |

43. A use according to Claim 1 wherein the compound s 5,15-bis-[4-

(3-Trimethyl ammonio-propyloxy)-phenyl]-porphyrin dichloride.

122



41. A use according to Caiml wherein the conmpound is
5;15-bis-[4- (3-Triethyl anmoni o
propyl oay) phenyl ] - porphyrin di-chloride. 42.

Au
WO ﬁmﬁ/@ﬁodﬁmg to Claiml wherein the conpound |§CT’GB’0"“‘/0("4“7

. 15-bi s-[3- 25 (3

-Tr| nmet hyl anmoni o- pr o yI 0).y) - phen -_or
di4dhl oA de. ac4ardivg Ue &-12i8% dr BRE? ﬁlb‘fﬁ%o n%%ret% ttP%é‘

(3-Tri fﬁ?irﬂjjﬂ %&i@ﬁ?@&f%kﬁ?ﬂ%@’& el:“‘rlll)\/fl1 p(l)le ryrp T
dICh|Orlg 122 WO 2006/000765 PCT/ GB20051002457

44. A G’C accordl ng to daiml V\,herei n the conmpound is
5-[3,5-bis

(3-Trirreth),|ammnio ropyl ox yI] 15-u dec I .
5 pasphypi ose mootdingutoe&esmé W tgéé&ﬂ%ﬁoﬂr’& -

1 wherein the corrp dis 5- 41[3 D| ?ﬁ),&

di met hidimehpo{r VIZEHRORCEY pr BB ;’ 0

15-(4-d d 46. A
i g%(%%adéqs%?%é%%ﬁ’?%‘%ﬂsﬁﬂéﬁﬁg .es
3-[({3-[(3- -10 {4[15- (.4- Dodecyl! oi - :

- phenyl ) - poi phpriii-5-yl]-phenoxy} - propyl)-dinieth

- Izgm nﬁﬂ?}: aRioP@Rk o @it hywhesimibieapnmropgiis 3-[({3- [(%--

trimet ammoni tm trichl oride. 47 Ause .accor di ng

LoGhai ﬂar]ebdect}ﬂex_scphmdh@o[@ljm@jﬂ]@hmq‘?} 15 - -

(3- Trlms hy anmm noni o- pr.opyl Oc, 10 .
- por phypiopy i oy s -4 e T

wherein the co ound ! 1@ 4 [ 3- o
Di met ht}’lm ?ﬁlg pr opyl ) anr noni o- pr opyI oa”
-371-. ;.W-m o
phenyl } 15- (4 dodecyl oi - y phenyl ) - por phyr| n . .
d%z“g gaccg,%ﬁjf% mmwm@aﬁgmtme Cogipoundiber 1954’n31$-lﬁ&—
oufic .

107

_____ 15 ét et
20
‘2'5

Di.ret . ﬁ%ﬁmymmmmlompmmp gl [3-di-
-pozphyrm chchlonde

a3 A ﬁse"acccrdmg to Claim 1 wherein the compound is 5-{4-[3- :

Dimethyl-(3 -trimethyiamrﬁoﬁid-’prbpsil}Jammgﬁjq-propylo;;y],___: -
phenyl}-'l 5—(4—'c'lc)dccylo_)qephenyl)-p orphyrin dichloride.

Ao A use aocerdm" fo Claim 1 wherein the compound is b [4~(3— |

Du‘uethyldecyl—ammomopropyloxy)-phenyi] 13- {4-[3- di-methyl-
3 —dmeﬂ:xylamnc)propyl) ammomopropyloxy] —phenyl}-p orphyrm
- dichloride. - S e

50. A use as defined in any one of Claims 40 to 49 wherein the

compound 1s in a metaliated form. -
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(3 -dineth) Tl am nopropyl ) - anmoni . opr opyl

oxy] - phenyl }-p orphyrin 25 dichloride. 50. A use as
weflongahoig@a. any one of Clains 40 to 49 wherein the -
conpound isin anmtallated form 30 123 --- -PCT/GE2005/002457
---- 2006/ 000765.. PCT/ GE2005/ 002457 51. A use

accordi ng“t 85& ﬁycqmelmto BOP dpeeseeNGeCLaTE WET 8! N

the conp substantially non-to y;1¢ $ Wherein the
t 0. mamal ?‘g‘% 0% %4 IS %g@nhﬁl*h§@ﬂé@mrtdmg1mﬂla§1%1@ne of

the preceding clainms wherein the 5 nedicanment is for
oral@}admegll stration. 53." A use accordi ng to any one of
the ptecetliusg akarding di c
forparenteral adm ni s}mrhatl o%hé ?bthlgﬁmc lﬁsé ‘"&E@oﬁ“’bﬁw@ the
fo any. &H%dléﬁf‘mﬁﬂelsgfmeomﬂmgumb@gﬁ@l ~vherein the

nmedi canent is for topical admnistration. 55. A use
according to any one of the preceding clains wherein

t he 53m cprogsgan e_sel ect ed fromthe group
-consi sting of EH é\o 0% ONEyEobe aEeredingyelants wHeabigl e

and vi rmd;caﬁﬁnt&fb% a@%?%gﬁ to_any one of the
precedi ng cl ai s V\/nerzJ 5‘#3@9%“@ ni sns are
bacteria which are resistant to one or nore
corglarentldgnal antibiotic agents: 20 57. A use according

% o ny  dhéSeraceoiling do Wr@&bﬁtﬁﬁpﬂ&&ﬁﬂr 'Elaﬁﬂlls Wherem the
medzcament 18 for topical admuustranon

' A use according to any one of the precﬂdmcf claims wherem the

microorg,
00T, amsms are selected from the group consisting of bactena
| 15 mycoplasmas, yeasts ﬁmgl and viruses,

A use according to any one of the preceding clalms wherein the

Imicroorganisms are bacteria which are resistant to one or more

, conventmnal antibiotic agents.

A use accordmg to any one of the precedmg claims wherein the

‘ nucroorcramsms are on a haht-maccesmble surface or in a Iight-

macce551ble area.

25 5 8._ A use according to. any one of the precedmg claims Wherem the

medicament is for use in the curative and/or prophylactic freatment
of Imcroblal mfecﬂ ons.

59. A use according to Claim 58 wherein the nncrobml mfectxon iSa

30 systemic infection,
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] isnms are on a |light-inaccessible surface or
Wanﬁggla{og - inaccessible area. 25 58. A use acReV&BAWs/002457
to. any one of the preceding clains wherein the

medi canment is for use in the curative and/or

prophylactic treatnent. of mcrobial infections. 59.

A uS8- acéonst ngearding i an@nehel @icprbeiff ol Ashercin the
infection is a 30 systemc infection. 124 WD

2006/ 000F641G8EERHD 9T OPEASTLng 0andon seesionr dirngtdlogicat
any one B{fe&ﬂ}% precedi ng cl ai ns wherein the nedi canent

is for préventing and/or treating dermatol ogi cal
jnfection. 5 61. A use according to any one of the
precedi ng clainms wherein the nedicanent is for

pr efvent i Agusnalfoording et arygoRd) of The Pré Qi cldifis WHOSE: the
o 62. A use according to any one of the preceding

cl ai ms viRedispmenhés forefiavaneny and/drotreqiirgy entinfetion of the
and/ or thruelzgsti ng wound i nfection and/or ulcers. 125

10 62. A use according to any one of the preceding claims wherein the

medicament is for preventing and/or treating wound infection

and/or ulcers.
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